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Correction 

Delete from Box 54 the four trim panels. 

On Figure 2-7, 7-88, 7-108B and 7-130: add resistor R-156, 560 ohms, between junction 
lf C-147- R-136 and P-101 no. 9; add note that C-185 is used only on AM-450 and AM-
451/FRR-24. 

On Figure 2-10 add resistor R-338, 100 ohms, between terminal! of Z-301 and pin 1 of 
V-301. 

On Figure 2-15, 7-91, 7-111 and 7-147: add capacitor C-515, 100 mmf, between V-401 
cathode and ·~hassis. 

On Fi?ure 2-19 and 7-91: change the value of R-416 thru R-423 to 560,000 ohms 

On Figure 2-43, 7-98, 7-119 and 7-187: change the value of R-1245 to 47,000 ohms; 
change the value of R-1246 to 100 ohms; add capacitor C-1257, 10,000 mmf, between pin 5 
of V-1209 and chassis. 

On Figure 3-1 add a sixth cabinet bolt clearance hole at the bottom left rear of the cabi
net. 
Delete from Box 54 the four trim panels. 
Para. 1. Step 11: Add the following: These screws are secured by nuts on the inside of 
the cabinet. The top three screws hold the warm air stop in position and they must be re
placed to secure the air stop. 

Para. 2. a. Step 1, add the following: A sixth hole is provided at the bottom left rear of 
each cabinet which is used to mount a grounding strap (packed in Box 51) between adja
cent cabinets. Slip the bolt through a grounding strap then through the cabinet. The 
orher end of the strap is then slipped over the end of the bolt and the nut securely fasten
ed. 
Para. 2. a. (2). Step 2, add the following: A ground strap is packed in Box 51 to be used to 
ground the equipment when a suitable ground source is available adjacent to the mounting 
surface of the equipment. The bond to ground is effecte.:l by slipping the ground strap 
over one of the mounting bolts before it is passed through the bottom of the cabinet and 
then soldering the other end of the strap to the ground connection. 
Para. 2. b. (1) Step 7. Change the first sentence to read: The comb-shaped air stop 
plates contain enough slots to accomodate all cables. 

Para. c, Step 1, paragraphs 2 and 3: interchange units 4N and 4M. 

If the antenna lead-in access holes mentioned in the second paragraph are not used the 
rubber grommets should be replaced by the plug buttons packed in Box 51. 

Para. 2. b. (3). Delete Step 3. 

On Figure 7-90, 7-110 and 7-140: add resistor R-338, 100 ohms between terminal 1 of 
Z-301 and pin 1 of V-301; add resistor R-339, 100 ohms, between terminal 1 of Z-302 
and pin 1 of V-302; add resistor R-340, 100 ohms, between terminal 1 of Z-303 and pin 1 
of V-303; add resistor R-341, 100 ohms, between terminal 1 of Z-304 and pin 1 of V-304. 

On Figure 7-91, 7-111 and 7-146: add resistor R-479, 1800 ohms, between P-401 no. 9 
and C-45'2 • 

Change C<-lumn 9 of C-101 to 84, 
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Correction 

Add to column 8 of C-183: C-515; change column 9 to 21. 

Add to column 8 of C-302: C-1257; change column 9 to 128; dei.Ne lrom C-18"> 'part of 
Z-101 1 and Z-1022 ' • . 

Add: C-515 Same as C-183 V-401 cathode 

Add: C-1257 Same as C-302 V-1209 grid 

Delete from column 8 of R-101: R-1246 and add R-1245. 

Add: R-479 Same as R-103 B minus filtet 

Add to column no. 8 of R-118: R-338, R-339, R-340 and R-341; change column 9 to read 
120; delete from column 8 of R-118; R-1245 and add R-1246. 

Add: symbol designation: R-156; description: Resistor, fixed: compu.sition; 560 ohms 
±10%; 1/2 watt; F characteristic; JAN-R-11 spec; function: V-107 ptate decoupling; JAN 
type RC20BF561K; SNSN N16-R-49805-811; Mfr; 63; contractor dwg: M828-5; all symbol 
desig; R-156; total no, per equip: 12. 

Delete from column 8 of R-405: R-416 thru R-423; change column 9 to read 24. 

Add the following: 
R-338 Same as R-118 parasitic suppr sso. 
R-339 Same as R-118 parasitic suppressor 
R-340 Same as R-118 parasitic suppressLr 
R-341 Same as R-118 parastiic suppresr;'>r 

Change R ·416 to: description: Resistor, fixed composition; 560,000 <:hms ±10;7.., 1/2 watt; 
F characteristic; JAN-R-11 spec; JAN type RC20BF564K; SNSN: N]6 .. R-50858-081l; mfr: 
273: contractor dwg: M828-25: symbol desig: R-416 thru R-423; total nn, per equip: 24. 

Change R-417 thru R-423 to read same.as R-416. 

Add: R-479 Same as R-103 B minus filter. 

Change: R-1245 to read Same as R-101; change R-1246 to read Sam~ as R-118. 

Delete from column 2 of Z-101 1; C-185; delete from column 2 of Z-101~ C-185 .. 
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GUARANTEE 

The equipment including all parts and spare parts, 
except vacumm tubes, batteries, rubber and material 
normally consumed in operation, is guaranteed for a 
period of one year from the date of delivery of the 
equipment to and acceptance by the Government with 
the understanding that all such items found to be de
fective as to material, workmanship or manufacture 
will be repaired or replaced, f.o.b. any point within 
the continental limits of the United States designated 
by the Government, without delay and at no expense 
to the Government, provided that such guarantee will 
not obligate the Contractor to make repair or replace
ment of any such defective items unless the defect 
appears within the aforementioned period and the 
Contsactor is notified thereof in writing within a rea
sonable time and the defect is not the result of nor
mal expected shelf life deterioration. 

To the extent the equipment, including all parts and 
spare parts, as defined above is of the Contractor's 
design or is of a design selected by the Contractor, 
it is also guaranteed, subject to the foregoing condi
tion, against defects in design with the understanding 
that if ten percent (10%) or more of any such said 
item, but not less than two of any such item, of the 
total quantity comprising such items furnished under 
the contract, are found to be defective as to design 

such item will be conclusively presumed to be of de
fective design and subject to one hundred percent 
( 100%) correction or replacement by a suitably rede
signed item. 

All such defective items will be subject to ultimate 
return to the Contractor. In view of the fact that nor
mal activities of the Naval Service may result in the 
use of equipment in such remote portions of the world 
or under such conditions as to preclude the return of 
the defective items for repair or replacement without 
jeopardizing the integrity of Naval communications, 
the exigencies of the Service, therefore, may necessi
tate expeditious repair of such items in order to pre
vent extended interruptions of communications. In 
such cases the return of the defective items for exam· 
ination by the Contractor prior to repair or replace
ment will not be mandatory. The report of a responsi
ble authority, including details of the conditions sur
rounding the failure, will be acceptable as a basis 
for affecting expeditious adjustment under the provi
sions of this contractual guarantee. 

The above one year period will not include any por· 
don of time the equipment fails to perform satisfac
torily due to any such defects, and any items repaired 
or replaced by the Contractor will be guaranteed anew 
under this provision. 
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SAFETY NOTICE 

Safety Notice and Installation Record 

KEEP AWAY FROM LIVE CIRCUITS: The attention of officers and operating personnel is 
directed to Chapter 67 of the Bureau of Ships Manual • 
or superseding instructions on the subject of radio
safety precautions to be observed. 

This equipment employs voltages which are danger
ous and may be fatal if contacted by opetating per
sonnel. Extteme caution should be exerCised when 
working with the equipment. 

Operating personnel must at all times observe all 
safety regulations. Do not change tubes or make ad· 
justments inside equipment with high voltage supply 
on. Under certain conditions dangerous potentials 
may exist in circuits with power controls in the off 
position due to charges retained by capacitors. To 

While every pract~cable safety precaution has been 
incorporated in thi's equipment, the following rules 
must be strictly observed. 

· avoid casualties always remove power and discharge 
and ground circuits prior to touching them. 

RESUSCITATION 
AN APPROVED POSTER ILLUSTRATING THE 
RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY 
DISPLAYED IN EACH R'ADIO, RADAR, OR SONAR 
ENCLOSURE. POSTERS MAY BE OBTAINED UPON 
REQUEST TO THE BUREAU OF MEDICINE AND 
SURGERY. 

INSTALLATION RECORD 

Contract NObsr-39402 

Serial Number of equipment 
'{, .:: 

30 June 1947 

Date of acceptance by the Navy ................ : .............................. .,., ........................................ . 
__ ... 

Date of delivery to contract destination ............................................................................... . 

Date of completion of installation ........................................................................................ .. 

Date placed in service ........................................................................................................... . 

Blank spaces on this page shall be filled in at time of installation. 
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REPORT OF FAILURE 

Report of failure of any part of this equipment, dur· 
ing its entire service life, shall be made to the 
Bureau of Ships in accordance with current regula
tions using form NAVSHIPS NBS 383 (revised). The 

report shall cover all details of the failure and give 
the date of installation of the equipment. For proce
dure in reporting failures see Chapter 67 of the 
Bureau of Ships Manual or superseding instructions. 

ORDERING PARTS 
All requests or requisitions for replacement mater

ial should include the following data: 
1. Standard Navy Stuck Number or, when ordering 

from a Marine Corps or Signal Corps depot, the Signal 
Corps stock number. 

2. Name and short description of part. 
If the appropriate stock number is not available 

the following shall be specified: 
1. Equipment model or type designation, circuit 

symbol, and item number. 
2 •. Name of part and complete description. 
3. Manufacturer's designatiQn. 
4. Contractor's drawing and part number. 
5. JAN or Navy type number. 
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SECTION 1 

GENERAL DESCRIPTION 

1. PURPOSE AND BASIC PRIHCIPLES. 

Radio Receiving Set AN/FRR-24 is a double-con· 
version superheterodyne type diversity receiver con
tained in four rack cabinets for installation at Naval 
Radio Shore Stations. The complete receiving equip
ment consists of a group of three radio receivers to· 
gether with the switching-combining circuits neces
sary to receive the following types of signals in 
single-channel, space or frequency dual or triple di
versity operation: 

a. Double-sideband radio-telephone. 
b. On·off keyed radio-telegraph. 
c. Frequency-shift keyed telegraph (to operate 

single-channel teletype at 24.5 dot-cycles and/or up 
to four-channel multiplex at 98 dot-cycles). 
An I.F. frequency output circuit is available for con• 
nection to suitable auxiliary apparatus to permit re• 
ception of single-channel facsimile and telephoto sig· 
nals employing frequenc>; shift of the radio-frequency 
carrier. The receiver covers the tuning range of 2.0 
to 32.0 megacycles in four tuning bands. 

The space and frequency diversity systems of re· 
ception as employed in the AN/FRR-24 are based 
upon the fact that a high-frequency signal as used for 
long-distance communications does not always fade 
simultaneously at two locations separated by as 
little as several wavelengths, In the high-frequency 
ranges rapid fading conditions are brought about by 
multipath propagation. Under such conditions, the 
signal induced in a receiving antenna by a distant 
transmitter may be the resultant of two or three sepa
rat~ waves each propagated over a different path. If 
two waves arrive over paths differing in length by an 
odd number of half wavelengths the resulting 180° 
phase difference causes maximum cancellation. On 
the other hand if the paths differ in length by an inte· 
gral multiple of whole wavelengths the waves ar· 
rive in phase and maximum reinforcement results. 
The difference in path lengths may at times be as 
great as 500 to 1500 kilometers (delay time of 2 to 5 
milliseconds) which in the high frequency region cor
responds to thousands of wavelengths. Under these 
maximum conditions waves at one frequency may ar· 
rive in phase while waves at a frequency a few hun
dred cycles away may arrive in phase opposition. 

Since the path lengths are constantly changing, the 
transmission at a given frequency is subject to wide 
variations in amplitude and phase with time. When 
the difference in path lengths is not great enough to 
cause frequencies in one portion of a communication 
channel to fade differently from those in another por
tion, the term 'non-selective' or 'flat' fading is ap
plied, When the difference in path lengths becomes 
great enough to cause considerable amplitude or 
phase distortion over the transmission band the term 
'selective fading' is used. Since the propagation 
paths existing at a given moment vary for different 
antenna sites, the fading patterns obtained from two 
or three antennas separated by several wavelengths 
usually show a considerable phase difference so that 
a given frequency is not likely to fade into the noise 
level at all antennas simultaneously. By employing 
separate receivers for each antenna and suitably com· 
bining or selecting the demodulated outputs, a sys tern 
is obtained which is much less susceptible to fading. 
Such a method is called space diversity reception. 
Inasmuch as fading over a given combination of paths 
is highly selective with respect to frequency much 
the same effect is obtained by frequency diversity re
ception. When this method is employed the intelli
gence is transmitted on two or more frequencies 
simultaneously and then received by separate receiv· 
ers from a single antenna and the resulting demodula
ted signals combined or selected as for space diver
sity. Similarly it is also possible to use a different 
frequency for day, night and interim reception. This 
is valuable during the period when frequencies are 

being changed. 
To obtain reliable operation in the high-frequency 

range it is common practice to employ space diversity 
reception. The use of frequency diversity, with the 
increase of transmitted power and greater frequency 
space required, is seldom justified if space diversity 
reception can be arranged. For Al, A2 and A3 recep· 
tion, double or triple-space diversity arrangements 
are frequently used. Since a frequency-shift signal 
generally employs two separate frequencies, it is 
more likely to be effected by selective fading than 
an amplitude-modulated signal. However, a double
space diversity system of reception for frequency· 
shift signals gives sufficient diversity action provid-
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ing it is of a tyre that permits switching between 

channels at signaling speed without causing appre

ciable distortio-n. This is necessary since it is a 

frequent occurence that the mark of one channel may 

fade, leaving a good space while the opposite may 

occur on a second channel. Since a frequency-shift 
system can accept rapid level changes, the main pur
pose of diversity methods is to insure that both the 

mark and srace portion of .the signal will be received 

above the noise level. In the case of A!\1 telegraph, 

wherein rapid level changes cannot be accepted, di~ 

versity operation is important not only in keeping the 

signal above the noise but also in averaging out 
some of the rapid level changes, For this reason 

,",\l systems usually show considerable improvement 

in going from double to triple diversity, 

The three individual antennas comprising a diver

sity antenna system may be of any type. \\'here avail

able space is very limited, the use of one horizontal 

and one vertical doublet located quite close to each 

other will give a worth-while diversity effect. For 

best results, however, three horizontally polarized 

antennas of a type affording good directional charac

teristics should be employed, These are normally 

placed 1000 feet apart. Spacing much less than this 

would result in less improvement due to the lesser 

diversity of fading experienced at the less distantly 

spaced points. On the other hand spacing much 

greater than the nominal 1000 feet, while offering 

some improvement, is generally not warranted due to 

the increase in land area and the loss in the neces

sarily longer transmission lines. 
Antennas ordinarily used in the diversity system 

are hot sharply tuned and the so-called optimum fre

quency is therefore merely the approximate mid-fre

y_uency of the band over which the antenna will be 

used, Where several sizes of antennas are available 

for the desired direction, the one whose nominal fre

quency rating is nearest the frequency of the desired 

signal will give the best results. 

iloth the originating and terminating stations of a 

diversity communications system may be at a local 
or· rem~te point from the transmitting or receiving 

station with interconnections by land lines of a 

communications system, 

2 •. DESCRIPTION. 

a. GENERAL-The AN/FRR-24 is contained in 
four rack cabinets (bays). The four bays are per

manently connected together by a system of intercon

necting cables and plugs. Each bay contains its 
own power supply for distribution of plate and fila

ment voltages to all units within the bay. R,F. or 

A.F, circuits emanating from different units are inter-

connected as necessary to condition the complete 

equipment for any one of the specified modes of re

ception through the use of patch cords which are in
serted into connectors on the front of the patch panel. 
The removal of any basic unit is effected with a mini

mum of effort without the aid of hand tools or the re
moval of multiple mounting screws, All units except 

the Patch Panels and Power Supplys are fitted with 

runners and tilting mechanisms to permit the easy 

sliding of the unit out of its cabinet and its tilting 

to an angle of 45°• 90° or 135° in either direction 

from a horizontal pbne to provide access to the top, 

bottom or sides of the unit without the necessity of 

removing the unit from the rack. The Patch Pane I 

and Power Supply units can be withdrawn from their 
cabinets but cannot be tilted. All permanent inter

connections between the units and external equip

ment are made through a blister unit located at the 

rear of each cabinet. A single blower unit is mount

ed in each of the first three bays whereas a dual 

blower unit is incorporated in the fourth bay, The 

equipment is effectively shielded to permit its opera

tion in strong fie Ids of radiated radio-frequency ener

gy. This shielding permits operation of the receiver 

in a field of at least three volts per meter without 

the output exceeding standard output level with <:he 

receiver adjusted for standard gain. 

( 1) BAYS 1, 2 AND 3.-Essentially each of the 

first three bays in the Ai'-:/FKR-24 is a radio receiver 

complete within itself and suitable for the reception 

of A1, A2, and A3 transmissions, Each receiver 

comprises the following basic units: 

Four Amplifier-Converter units A~l-450/FH.R-24 

through A~l-453/FRR-24 contain tl1e R.F. amplifier 

stages, converter and H.F. oscillator stages neces

sary to provide selectivity and amplification over a 

nominal tunin12 range of 2.0 to 32Jj II1egacycles, The 

Control Panel SB-142/F iZk-24 provides a means of 
selecting \vhich one of the four Amplifier-Converter 

units shall be placed in an operative condition and 

also selects the source of oscillator excitation i.e., 
local or remote, funing of the R.F. amplifiers, con

verters and ll. F, oscillator is accomplis bed by a 

front-panel mounted control dial which drives a seven 

section ganged capacitor. The main tuning drive is 

geared to three individual dial scales. The large 

drum scale indicates frequencies w megacycles 

whereas the smaller scale has linear uarkings for 

logging purposes, The projection dial indicates fre

quencies in kilocycles. Two concentric tuning knobs 

are employed to obtain both fine and coarse tuning. 

A Frequency Converter CV-126/FRR-24 provides an 

intermediate step in sharpening the broad selectivity 

and lowering the 1750 kc. intermediate frequency ob
tained from the Amplifier-Converter units to 50 kilo-
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cycles. This unit contains four input I.F. amplifier 
channels to accomodate the 1750-kilocycle output 
from the Amplifier-Converter units. A crystal or 

variable oscillator operating at a frequency of 1700 
kilocycles is used to provide oscillator injection volt
age to the second converter. 

A Filter Assembly F-99/FRR-24 consisting of 
several LF. amplifier stages determines the final 
bandwidth and I.F. selectivity before demodulation. 

An R,F. Amplifier AM-45,1/FRR-24 comprised of 
several I. F. Amplifiers, a meter rectifier circuit and a 
second I.F. Level meter provides the major portion of 
the receiver gain without adding appreciably to the 
selectivity. 

An Amplifier-Detector A~I-439/FRR-24 provides a 
means of aurally monitoring each bay. A heterodyne 
detector and tunable t3.F. oscillator are contained 
within this unit for the reception of code telegraph 
signals. An A.G.C. circuit and a crystal oscillator 
are also incorporated in this unit. The crystal oscil
lator makes possible critical zero beat tuning. 

A dual eight-channel crystal Oscillator Assembly 
0-131/FRR-24 located in bay 2 is utilized to provide 
outputs on two separate independent frequencies 
simultaneously. The two output frequencies are 
available in separate output circuits to permit crys
tal converter excitation of two channels operating in 
frequency diversity. In addition, each output circuit 
permits crystal controlled operation of three channels 
on the same frequency for space diversity reception. 

Each bay contains its own electronically regulated 
power supply to provide all necessary operating volt
ages. Power Supplies type PP-590/FRR-24 located 
in bays 1, 2 and 3, are designed for operation from a 
105/ll5/125 volt, 50/60 cycle, single phase A.C. 
source of supply. A.C. is distributed to the power 
supplies through the Power Distribution Panel SB-

141/FRR-24 located in bay 3. 
(2) BAY 4.-Bay 4 comprises the following basic 

units necessary to obtain single-channel reception of 
F4 signals and single or double or triple diversity re
ception of A1, A2, A3, Fl and F4 transmissions: 

Amplifier-Detector AM-440/FRR-24 is a single de

tector unit utilized to amplify and detect the 50-kc. 
I.F. signal, provide a keyed D.C. output, an audio 
output and also provide a source of A.G.C. voltage. 

Amplifier-Detector A\1·438/FRR-24 is a triple de· 
tector unit which is designed to provide a means of 
combining or selecting one of the 50-kilocycle out
puts of three receivers operating in diversity. The 
unit also provides a keyed D.C. output, an audio out

put and a source of A.G.C. voltage. 
Frequency Shift Converter CV-127/FRR-24 is utiliz

ed to convert frequency-shift signals received from 
the R.F. Amplifier AM-454/FRR-24 to /\lark and Space 

voltages for application to the Comparator Keyer C\1-
32/FRR-24. 

Keyer KY-62/FRR-24 is provided to key an audio 
frequency tone on and off in accordance with the po
larity of the input D.C. signal. The internal tone os
cillator associated with the tone keyer is continuous
ly variable over a frequency range of 400 to 5000 cyc
les. In addition an 8-position selector switch is pro
vided to tune the oscillator by steps of 170 cycles 
from 595 to 1785 cycles. Provisions are also provid
ed for using an external tone source up to 5000 cycles 
at an input level of 0. 7 volts RYIS. The keyer is 
capable of operating at a maximum speed of 500 words 
per-minute. 

Comparator-Keyer CM-32/FRR-2,1 receives the key
ed D.C. pulses from any or all of the Frequency Shift 
Converters CV-127/FRR-24 and combines and ampli
fies these pulses to a suitable level to key a tele
typewriter loop and/or Keyer KY-62/FRR-24. The 
keyed D.C. pulses from one of the Frequency Shift 

Converters CV-127/FRR-24 may be switched to a 
second keyer in this unit to key a second teletype
writer loop and/or Keyer KY-62/FRR-24, when it is 
desired to operate dual d_iversity teletype on one cir
cuit and single channel teletype on a second circuit. 

Power Supplies PP-648/FRR-24 and PP-649/FRR-
24 provide all the necessary operating voltages for 
bay 4. These Power Supplies are designed for opera
tion from a 105/115/125 volt, 50/60 cycle, single 
phase A.C. source of supply. A.C. is connected into 
the power supplies through the Power Distribution 
Panel SIJ-141/FRR-24 located in bay 3. 

b. DESCRIPTION OF t:NITS. 
( 1) AMPLIFIER-CONYER TER t:NITS AM-450/ F RR 

-24, AM-151/FRR-24, A\1·452/FRR-24, A.\l-453/FH.R-
24. (See Figures 1-2 and 1-')).-Tbese units amplify 
the incoming R.F. signal and heterodyne this signal 
to an output intermediate frequency of 1750 kilocycles. 
The frequency range of these units i.s 2 to 32 mega

cycles. 
Four separate nine-tube Amplifier-Converters each 

with a 2 to 1 frequency range are employed to cover 
the entire frequency band. Selection of the band to 
be employed is accomplished by means of the Band 
switch located in the associated Control Panel SB-
142/FRR-24. All the units are identical except for 
frequency coverage and tuned circuit components. 

The following table lists the Amplifier-Converters 
and their fl:equency coverage. 

Amplifier-Converter A:\1-450/ F RR- 24 -- 2-4 me s. 
Amplifier-Converter A/>1-451/FRR-24 ·- 1-8 mcs. 
Amplifier-Converter AM-453/FRR-24 -- 8-16 mcs. 
Amplifier-Converter AM-452/FRR-21 -- 16-32 mcs. 

The electrical circuits comprise three stages of 
R.F. amplification, a converter stage, H.F, oscillator 
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Figure l-2. Amplifier-Converter Units AM-450/FRR-24, AM-451/FRR-24, AM-452/FRR-24, AM-453/FRR-24 
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Figure l-3. Amplifier-Converter Units AM-450/FRR-24, AM-451/FRR-24, AM-452/FRR-24, AM-453/FRR-24, 
Functional Block Diagram 

stage, an A.G.C. bias tube, a local R.F. amplifier and 
a remote R.F. amplifier. Oscillator excitation may be 
obtained frol1' either the local H.F. oscillator, the 
h igh-frec1uency oscillator from another Amplifier-Con
verter unit or a crystal oscillator in the Oscillator 

Assembly 0·131/FRR-24. The local H, F. oscillator 
can also be connected into one or tv.o other Ampli
fier-Converter units to provide oscillacor excitation 
for these units for common oscillator space diversity 
reception. Automatic gain control voltage is connect-
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ed into the unit from an associated unit. For cali
bration checking a crystal calibrator located in the 
Oscillator Assembly 0-131/FRR-24 is connected in
to the unit and is used as a tuning marker. Tuning 

of the R.F., converter and H.F. oscillator stages is 
accomplished by a front-panel mounted control dial 
which drives a seven-section ganged capacitor. A 
linear potentiometer ganged to the main tuning capa
citor is utilized to hold the gain flat within 6 db over 

the frequency range of any one band. 

Components of .the Amplifier-Converters are mounted 
on cast aluminum chassis to assure optimum mechani
cal stability. Adequate shielding of the H. F. oscil
lator and R, F. amplifier stages is obtained by mount
ing the tuned circuits in completely shielded compart
ments, Feedthru capacitors are used to maintain 
shielding integrity. A projection dial system is uti
lized to facilitate dial readings. The heater voltage 
of the H.F. oscillator and local amplifier tubes is re
gulated by the use of a current regulator. 

Figure 1-4. Frequency Converter CV-126/FRR-24 

V-301 V-305 V-310 V-311 
1750Kc. 

~~ .......,..... .......,..... 50 Kc. 
IN , I. F. AMP. I.F. AMP. SEC. CONVERTER I. F. AMP. 

OUT 
9003 9003 6BE6 6C4 

I I I .. 
I ~~ 

V-302 
1750Kc .... 

I.F. AMP. ~ V-306 V-308 
IN 

~ 

9003 SEC. CONVERSION SEC. CONVERSION 

CRYSTAL osc. VARIABLE OSC. 

6AU6 6AU6 

- I 
\J I -V-303 

17'50Kc.-.. 3lloo IN 
I. F. AMP. 

9003 
V-309 V-307 

R. F. AMP. R. F. AMP. 
.-!TOOKe. 
-.. IN 

6AK6 6AG5 

V-304 1100 KC . ..., 
1750KC. 

I.F. AMP. 3lloo OUT ~ 

IN 
9003 

Figure 1-5. Frequency Converter CV-126/FRR-24, Functional Block Diagram 
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(2) FREQUENCY CONVERTER CV-126/FRR-24. 
(See Figures 1-4 and 1-5).-This unit provides an in
termediate step in sharpening the broad selectivity 
and lowering the 17'50-kc. intermediate frequency ob
tained from the Amplifier-Converter units preceding 
the CV-126/FRR-24 unit to the sharp selectivity and 
50-kc. intermediate frequency of Filter Assembly 
F -99/FRR-24. The frequency changing function also 
provides a convenient point for vernier tuning or auto
matic frequency control runing. If this intermediate 
unit were not employed, the undesired image response 
could not be attenuated sufficiently. If the frequency 
were not converted to some low frequency, the requir

ed selectivity could not be obtained in the Filter As
sembly F-99/FRR-24. Even though two frequency 
conversions are employed, the undesired image res
ponse resulting at each conversion is attenuated many 
times more than would be possible with a single-fre

quency conversion circuit. 
Four I.F. input channels are provided to accept 

outputs of the four Amplifier-Converter units in 
the 
the 

same bay. The channel in use corresponds to the 
Amplifier-Converter unit selected by means of the 
Band switch on the Control Panel SB-142/FRR-24. 

Two I.F. amplifier stages employing five I.F. trans
formers tuned to a frequency of 1750 kilocycles are 
used with the output of the second stage being ap
plied to the control grid of the second converter tube. 
The 1750-kilocycle I.F. input signal is converted to 
an output signal of 50 kc. through the use of a con
verter and 1700-kilocycle crystal oscillator or vari
able oscillator. One I.F. amplifier stage tuned to 50 
kilocycles is used with its output applied to output 
connector J-305. An external source of 1700 kilo
cycles can be applied to this unit through connector 
J-306. A 1700-kilocycle crystal controlled oscilla
tor or variable oscillator output is available for use 

in other bays at output connector J-306. The Second 
Conversion Oscillator Selector switch selects the 
oscillator to be placed into operation i.e., VFO, 

Crystal or External,. 

Figure l-6. Amplifier-Detector AM-439/FRR-24 

(3) AMPLIFIER-DETECTOR AM-439/FRR-24. A 50-kilocycle I.F. signal derived from the R.F. Am-

(See Figures 1-6 and 1-7).-Amplifier-Detector AM- plifier AM-454/FRR-24 is applied to the input stage. 
439/FRR-24 provides a means of aurally monitoring In the case of A2 or A3 reception this input signal is 
any Al, A2, A3, Fl or F-4 signal of any single signal amplified, detected and the detected audio is filtered 
channel prior to subsequent combining etc. A hetero- and then amplified by a two-stage audio system. In 
dyne detector and tunable B.F. oscillator are used the case of AI reception the heterodyne detector and 
for the reception of code telegraph signals. The B,F. oscillator are used to provide an audible tone 
built-in monitor loudspeaker, headphones connected which is separately filtered and then applied to the 
to the Phones Jack and/or a transmission line and common audio system. Accurate zero-beat tuning is 
suitable terminal apparatus connected to the Line made possible by use of the crystal oscillator and 
jack or audio output connector may be used to monitor heterodyne detector. 
the audio intelligence at the output of this unit. The A noise limiter is associated with the detector used 
A.G.C. stage can 'be used to provide A.G.C. voltage for A2 and A3 reception. A.G.C. voltage is developed 
for other units as required. The crystal oscillator by this detector for application to other units as re-
makes possible critical zero-beat tuning. quired. It will be required when this unit is used in 
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Figure l-7. Amplifier-Detector AM-439/FRR-24, Functional 8/oc:k Diagram 

phice of one of the Amplifier-Detector units AM-440/ 
FRR-24. 

The two-stage audio sys tern provides an audio out
put of 60 milliwatts into each of from one to five 600-
ohm loads (telephone transmission lines, headphones 
etc,) in parallel. 

(4) FILTER ASSDU3LY F-99/FRR-24. (See 

Figures 1-8 and 1-9).-The Filter Assembly F-99/ 
FRR-24 provides no gain to the receiver but affords a 
means of selecting one of eight bandw~dths to cope 
with varying receiving conditions during AI, A2, A3, 
F 1 or F4 reception. The purpose of this unit is to 

determine the final bandwidth and hF. selectivity 
before demodulation. 

The I.F. amplifier stages in this unit provide a 
choice of eight bandwidths as selected by the set· 
ting of the Selectivity switch S-401. A system of 
T-pad coupling networks is employed to maintain a 
constant overall gain of 1 to 1. The sharpest band
widths are suitable for AI reception. The medium 
bandwidths are suitable for Al, A2, A3, and Fl recep
tion. The broadest bandwidths are suitable for A3 
and F 4 reception. 
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Figure l-8· Filter Assembly F-99/FRR-24 
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Figure l-9. Filter Assembly F-99/FRR-24, Functional Block Diagram 
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Figure l-10. R.F. Amplifier AM-454/FRR-24 

AG C .. · .. 
INPUt V-605 

AGC BIAS 

6AL5 

V-601 V-602 V-603 V-604 
50 KC 

IF AMP IF AMP IF AMP IF AMP ~OUTPUT 
9003 9003 9003 6C4 

V-606 V-607 

.IF AMP ETER RECT. 
6AK6 6A L5 

V-608 50 KC '---+-FS CONS 
IF AMP ~---ts 0 UTPUT OUTPUT 

6AK6 

Figure 1-ll. R.F. Amplifier AM-454/FRR-24, Functional Block Diagram 

RESTRICTED SECURITY INFORMATION 

M-601 

1-9' 



1 Section 

Paragraph 2 b (5) 
RESTRICTED 

NAVSHIPS 91580 
AN/FRR-2.( 

GENERAL DESCRIPTION 
(5) R.F. AMPLIFIER AM-454/FRR-24. (See Figures 

1-10 and 1-11).-The major portion of the receiver 
gain is provided by this unit without adding appreci
ably to the selectivity. This unit operates at 50 
kilocycles and receives its input signal voltage from 
Filter Assembly F-99/FRR-24. The second inter
mediate frequency is produced at the output of the 
second heterodyne frequency converter stage located 
in the Frequency Converter CV-126/FRR-24. The de
sired 50-kilocycle selectivity characteristic is pro
vided by the Filter Assembly F-99/FRR-24 which is 
located in the electrical circuit between the Frequen

cy Converter CV-126/FRR-24 and R.F. Amplifier 
A!\f-454/FRR-24. 

The R.F. Amplifier AM-454/FRR-24 provides out· 
puts at two different levels. One output level is for 
Al, A2 and A3 signals. The second output is for F 1 

signals. The unit is designed to develop an overall 
gain of 77 db. from input to AM output. The overall 
gain is 76 db. from input to the plate of the F.S. out
put circuit • Matching transformers located in the out

put of the R.F. Amplifier AM-454/FRR-24 and in the 
input of the Frequency Shift Converter CV-127/FRR-
24 maintain essentially the 76 db. gain between the 
input grids of the two units. 

Three stages of I.F. amplification are used to pro· 
duce the desired 50-kilocycle AM output level. A 
cathode follower is used to provide a low impedance 
to feed the output coaxial lines. Additional stages 
are used to produce the desired levels for the fre
quency shift output circuit and the frequency shift 
carrier-operated-noise-suppression (C. 0. N .S.) circuit. 
The frequency shift C.O.N.S. circuit also includes a 

milliammeter arranged to indicate the level of the sig
nals in the unit. 

Provision is made in this unit to provide a pro
tective bias for the tubes in case of failure of the in
coming A.G.C. voltage or accidental removal of the 
patching cords. 

(6) OSCILLATOR ASSEMBLY 0-131/FRR-24. (See 

Figures 1-12 and 1-13).-This unit utilizes 16 cry· 
stals in the frequency range of 3. 75 to 15 mcs. to pro
vide heterodyne voltages for crystal-controlled opera
tion of one or more Amplifier-Converter units. Two 
separate oscillators are used to provide these output 
voltages. Each oscillator has three parallel outputs 
with equal amplitude at an impedance of 23 ohms. A 
200-kilocycle oscillator and harmonic generator are 
contained in this unit to provide marker frequencies 
for injection to the Amplifier-Converter unit for cali
bration checks. Two front-panel mounted crystal 
switches are used to select the crystals necessary 
to produce the heterodyne voltage required for recep
tion of the chosen frequency channels. The above 
crystals are employed with a multiplication factor of 
1, 2 or 3 times the crystal frequency to cover the tun
ing range of the Amplifier-Converter units. Two fre· 
quency charts are mounted opposite the oscillator 
unit to identify the frequency of the crystals associ
ated with each crystal position and the signal fre• 
quency as read on the Amplifier-Converter unit. 

Tuning meters are provided to indicate the magni
tude of each oscillator output. Individual switches 
Osc. A and Osc. B, permit simultaneous operation of 
the oscillators. 

1..:..10 
Figure 1-12. Oscillator Assembly 0-131/FRR-24 
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Figure 1-13. Oscillator Assembly 0-131/FRR-24, Functional Block Diagram 

(7) .CONTROL PANEL SB-142/FRR-24. (See Fig
ure 1-14).-Control Panel SB-142/FRR-24 provides a 
means of selecting which one of the four Amplifier· 
Converter units shall be placed in an operative condi· 
tion and also selects the source of oscillator excita· 
tion i.e., local or remote. In the local condition, the 
C~ntrol Panel makes oscillator voltage from the se
lected Amplifier-Converter available for patching into 
any other Amplifier-Converter unit of the same fn'; 
quency range in another bay. In the remote condition, 

the Control Panel makes it possible for oscillator 
voltage from another source to be patched into the se
lected Amplifier-Converter unit. The Control Panel 
also serves as an intermediate step in the application 
of power from Power Supply PP-590/FRR-24 to the 
four Amplifier-Converters, 

The. unit contains a ganged seven-section Band 
switch, a ganged four-section Heterodyne Oscillator 
switch ·and a multiple arrangement of input and output 
connectors. 

ORIGINAL 

Figure l-14. Control Panel SB-142/FRR-24 
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Figure l-15. Amplifier-Detector AM-440/FRR-24 
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Figure 1-16. Amplifier-Detector AM-440/FRR-24, Functional Block Diagram 

(8) AMPLIFIER-DETECTOR AM·440/FRR·24. (See 
Figures 1-15 and 1-16).-This is a five-tube single 
detector unit designed to amplify and detect the 50· 
kc. I.F. signal, provide a keyed D.C. ourput, an audio 
output and also provide a source of A.G.C. voltage. 

The electrical circuits in the unit comprise one 
stage of I.F. amplification, a dual diode detector, two 

stages of audio amplification and a dual diode which 
utilizes one set of elements in an A.G.C. delay cir
cuit and the other set of elements as a noise limiter. 
A front-panel mounted phones jack which is connected 
across the secondary winding of the output transfor
mer provides a monitoring means. 
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Figure l-71. Amplifier-Detector AM-438/FRR-24 

(9) AMPLIFIER-DETECTOR AM-438/FRR-24. (See 
Figures 1-17 and 1-18).-The Amplifier-Detector AM-
438/FRR-24 is an eleven-tube triple detector unit de
signed to provide a means of combining or selecting 

one of the outputs of three receivers operating in di
versity. The unit also provides a keyed D.C. output 

and a source of A.G.C. voltage. The electrical cir
cuits consist of three separate 50-kilocycle input I.F. 
stages. Each I.F. stage has its own dual low-pass 
audio bandwidth filter and detector circuit. Combin
ing or selecting of the diversity signal is accomplish
ed by feeding the outputs of each of the three detect

ors through the three switching diodes into a common 
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6 Kc. AUDIO 

FILTER 
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~ AM 
I. F. AMP. f-- DETECTOR ~ ~ 

INPUT 6AK6 6AL5 
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AM 
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INPUT 6AK6 6AL5 

Z-1009 ,_ 
.6 Kc. AUDIO 
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load resistor. A dual diode is employed which uti
lizes one set of elements in an A.G.C. delay circuit 
and the other set of elements as a noise limiter. Two 
stages of audio amplification are employed to provide 
an audio output of 60-milliwatts into each of from one 
to five 600-ohm loads in parallel. 

A front-panel mounted phones jack which is connect
ed across the secondary winding of the output trans
former provides a monitoring means. A front-panel 
mounted milliameter is utilized to measure the indi
vidual diode currents or combined diode currents as 
selected by the setting of the Level Indicator switch. 
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Figure 1-18. Amplifier-Detector AM-438/FRR-24, Functional Block Diagram 
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Figure 1-20. Frequency Shift Converter CV -127 I FRf/-24, Functional Block Diagram 
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Figure 1-19. Frequency Shift Converter CV- 127/FRR-24 

(10) FREQUENCY SHIFT CONVERTER CV-127/ 
FR"R-21. (See f'igures 1-19 and 1-20).-The purpose 
of this unit is to convert frequoncy ... shift signals re .. 
ceived from the R.F. Amplifier AM-454/FRR-21 to 
~lark and Space voltages for application to the Com· 
parator·Keyer CM-32/FRR-24. This latter unit is 
used to actuate a teletypewriter or other similar ter

minal equipment. 
The signal circuits of the CV-127/FRR-24 comprise 

a 50-kc. limiter, t\"\'0 discriminator drivers, a discrimi
nator and two D.C. amplifiers. The unit also contains 
a 1700 +2. 5 kc. oscillator whose output is fed back 
to the Frequency-Converter CV-126/FRR-24 to re
plac<' the oscillator in that unit during frequency-shift 
operation. The frequency of this oscillator is auto
matically varied over a ±2.5 kc. range by an A.F.C, 
circuit to hold constant the 50-kc. output frequency 
from the CV-126/FRR-24. ~leans of reversing the 
polarity of the signal input is provided, An oscillo· 

scope with associated amplifiers and a horizontal 
sweep oscillator is provided to monitor the detected 
signal output. A Carrier-Off-~oise-Suppressio~ cir
cuit is included which opens the signal circuits in 
the absence of a usable signal and rlaces the D.C. 
reference potential at the output connector J -1204, 
which causes the associated keyer to hold the tele· 
typewriter on mark. 

(11) KEYEK KY-62/FRR-24. (See Figures 1-21 
and 1-22).-The keyer is utilized to accept a D.C. in· 
put signal, amplify this signal and provide an auclio 
tone at its output suitable for transmission over land 
lines to equipment capable of operating ftom a 600-
ohm source. Three stages of D.C. amplification are 
employed to key the audio amplifier tubes in accord· 
ance with the incoming A1 or F 1 radio-frequency sig· 
nals. Audible monitoring of the output signal is made 
possible by insertion of headphones into the Phones 
jack. The input signal is derived from Amplifier-De-

Figure 1-21. Keyer KY-62/FRR-24 
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Figure 1-22. Keyer KY-62/FRR-24, Functional Block Diagram 

Figure l-23. Comparator Keyer CM-32/FRR-24 
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Figure 1-24. Compatator Keyer CM-32/FRR-24, Functional Block Diagram 
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tector AM-438/FRR-24, Amplifier-Detector AM-440/ 
FRR-24 or the Comparator-Keyer CM-32/FRR-24. The 
front-panel mounted Tone switch selects the mode of 

operation i.e., Fixed Frequency, Variable Frequency 
or External Tone. The fixed frequency circuit is de

signed to vary the output tone in eight steps of 170 
cycles each from 595 to 1785 cy~les. The variable 
tone circuit is continuously variable over a frequency 

range of 400 to 5000 cycles. The unit will operate 
from an external tone source up to 5000 cycles with 
an input level of at least 0. 7 volt R. M.S. The unit 

provides an output signal of 12 milliwatts. The keyer 
is capable of operating at a maximum speed of 500 
words·permminure. 

(12) COMPARATOR KEYER 01-32/FRR-21. (See 

Figures 1-23 and 1-24),-The purpose of this unit is 
to receive the keyed D.C. pulses from any or all of 
the Frequency Shift Converters CV-127/FRR-24 and 
to combine and amplify these pulses to a suitable 
level to key a teletypewriter loop. This keyer has 
two channels, each channel capable of receiving 
separate transmissions. In addition, it can actuate 
one Keyer KY-62/FRR-24 for each channel. The 
Keyer KY~62/FRR-24 is used ,when it is necessary to 
transmit the Fl message over a telephone line from 

the receiving site to terminal equipment. 
The two separate channels contained in the Compa

rator Keyer are identical electrically except for d1e 
input circuits. Three input signals may be fed into 
one channel for triple diversity operation or one input 
signal may be used· for single channel operation leav· 
ing the remai~ing two inputs for dual diversity opera· 
tion. Two different transmissions may be fed into the 

Comparator Keyer CM-32/FRR-24 when this unit is 
used in the latter mode. of operation. When this unit 

is used for diversity operation, the Mark and Space 
elements of the frequency shift keyed information are 
applied to three combining diodes. The strongest sig
nal is selected and delivered to the D.C. restorer 
where the Mark and Space voltages are restricted in 
amplitude and damped with the nef.rative peak at 
ground potential. Following the D.C. restorer is a 
driver tube which reproduces this Mark and Space volt
age and couples it to the first flip-flop circuit. A 
second flip-flop circuit which is capacitively coupled 
is used to control the output tubes which key the 
D.C. loop circuit. A separate triode is used to pro· 
vide a ~lark and Space voltage which is capable of 
operating the Keyer KY-62/FRR-24. 

Figurel-25. Power Distribution Panel SB-141/FRR-24 



(13) POWER DISTRIBUTION PANEL SB-141/FRR-
24. (See Figure 1-25).-The Power Distribution Panel 
SB-141/FRR-24 is located in bay 3 of the AN/FRR-
24 Radio Receiving Set. A. C. power is distributed to 
the five power supplies through this unit. Separate 
switches with built-in ten-ampere circuit breakers are 
provided to connect A.C. into each of the five power 
supplies. A neon lamp is connected at each input to 
indicate the application of A.C. voltage to the select

ed power supply. 

( 14) POWER SUPPLY PP-590/FRR-24. (See Fig· 
ures 1-26 and 1-27).-ThePower Supplies are twelve
tube electronically regulated units utilized to provide 
all necessary voltages for bays 1, 2 or 3 of the AN I 
FRR-24. Two Primary Tap switches, one in the plate 
transformer and one in the filament transformer, are 

provided to permit operation from an A.C. supply of 
105/115/ or 125 volts, 50/60 cps. 

Two type 5R4GY full-wave connected rectifiers plus 
an associated capacitor-input filter network and volt

age regulating circuit comptise the positive 210-volt 
regulated supply, The negative 210-volt supply con· 
sists of a 5R4GY full-wave connected rectifier plus 

an associated capacitor-input filter network and volt· 

age regulating .circuit. tloth poslttve and negative 
rectifiers operate from the dual output windings of 
the plate transformer. Separate circuit breakers are 
connected in each leg of the plate transformer primary 
and the filament transformer 6.8-volt secondary wind· 
ings. The filament circuit breakers operate to open 
the primary power circuit to both the filament trans· 
former and the plate transformer. Both sides of the 
A.C. line to the blower are protected by one-ampere 
fuses, Three spare fuses, a failure indicator lamp, 

a heater primary lamp and a plate power lamp are pro· 
vided on the front panel. A voltage test position is 
also provided to set the value of load voltage which 
the power supply should maintain. 

The A.C. input is connected from the Power Distri· 
bution Panel SB-141/FRR-24 to the PP-590/FRR-24 
via the A,C, input connector. Two overload pro
tective devices and a failure indicator lamp are pro· 
vided in the A.C. input circuit. An overheat thermo· 
stat is mounted inside the cabinet, 

The negative power source is fixed at 210 volts by 
the use of two voltage regulator tubes. The negative 

105 volts is fixed by the use of one voltage regulator 
tube. 

Figure l-26. Pawer Supply PP-590/FRR-24 
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Figure l-28. Power Supply PP-648/FRR-24 

(15) POWER SUPPLY PP-648/FRR-24. (See Fig· 
ures 1-28 and 1-29),-The PP-648/FRR-24 is a fif

teen-tube electronically-regulated power supply I ocat

ed in bay 4 of the AN/FRR-24 Radio Receiving Set. 

The A.C. input circuit, filament transformer, plate 
transformer and rectifier circuits are similar to those 

in Power Supply PP-590/FRR-24 described in fore· 

going paragraph 2 b. (14). The A.C. input is con

nect~d from the Power Distdbution Panel SB-141/ 

FRR-24 to the PP-648/FRR-24 via the A.C. input 

connector J -2203. The A.C. control circuits are also 

similar to those in the PP-590/FRR-24 except that an. 
additional overvolrage trip relay is provided in the 
negative 300-volt circuit. 

The regulated posi'tive 300-volt supply is obtained 

through three parallel connected dual-triode regulator 
tubes, 

The regulated negative 300-volt supply is obtained 
through one regulator tube, Two voltage test posi

tions are provided to set the value of the positive 

300-volt and negative 300-volt outputs which the 
power supply should maintain. 



Figure J-30. Power Supply PP-649/FRR-24 

(16) POWER SUPPLY PP-649/FRR-24. (See Fig· 

ures 1-30 and 1-31).-The PP-649/FRR-24 is a fif. 

teen-rube electronically-regulated power supply locat

ed in bay 4 of the AN/FRR-24 Radio Receiving Set. 

The A. C. input circuit, filament trans former, plate 

transformer and rectifier circuits are similar to those 

in Power Supply PP-590/FRR-24 described in para· 

graph 2. b. (14). The A.C. input is connected from 

the Power Distribution Panel SB-141/FRR-24 to the 

PP-649/FRR-24 via the A.C. input connector J-2103. 

The A.C. control circuits are also similar to those in 

the PP·590/FRR-24 except that an additional Over· 

voltage Trip Relay K-2102 is provided in the positive 

300·volt circuit~ 

The r-.gulated positive 300-volt supply is obtained 

through three parallel connected dual triode regulator 

tubes. The regulated positive 210-volt supply is ob

tained from the regulated positive 300-volt source 

through one voltage regulator tube. 

The negati~ 105 volts is fixed by the use of a volt

age regulator rube. Two voltage test positions are 

provided to set the value of the positive 2lCl-volt and 

300~volt outputs which the power supply shdtlld main

tain. 
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1 Section RESTRICTED AN/FRR-24 
Paragraph 2 b (17) NAVSHIPS 91580 GENERAL DESCRIPTION 

(17) PATCH PANELS. (See Figures 1-32 thru Observation of the patch panel units will reveal that 
1-35).-The patch panels are utilized to arrange the each connector has an identifying tab. A connector 
equipment for a particular mode of operation and to is provided for each of the inputs and outputs of the 
connect various circuits to circuits in other units. major units which may require changing when arrang-
All of these types of connections are made by means ing the equipment for any mode of operation. To 
of the patch cords associa~ed with each patch panel. guard against unwanted signal pick-up and/ or spuri-
The four patch panels used in the AN/FRR-24 equip- ous radiation several connectors on the Patch Panel 
ment are as follows: are fitted with covers and/ or terminating plugs. 

Bay 1 -- SB-138/FRR-24 These ~overing devices should be removed ·only when 
Bay 2 -- SB-140/FRR-24 the connector is to be used and when its use is end-
Bay 3 -- SB-169/FRR-24 ed the cover must always be replaced. 
Bay 4 -- SB-143/FRR-24 

Figure l-32. Patch Panel SB-138/FRR-24 

Figure l-33. Patch Panel SB- 140/FRR-24 
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Section 1 
Paragraph 3 

Figure l-34. Patch Panel SB-169/FRR-24 

Figure l-35. PCJtch Pane/ SB-l43/FRR·24 

3. REFERENCE DATA. 

a. NOMENCLATURE.-Radio Receiving Set AN/ 
FRR-24. 

h. CONTRACT NUMBER AND DATE.-Contract 
NObsr-39402, dated 30 June 1947. 

c. CONTRACTOR.-National Company, Inc., Malden, 
~lassachusetts, U.S.A. 

d. COGNIZANT NAVAL INSPECTOR.-Inspector of 
Naval Material, Boston 10, Massachusetts. 

e. NUMBER OF PACKAGES INVOLVED PER COM
PLETE SHIPMENT OF EQUIPMENT.-55 boxes (see 
table 1-3). 

f. TOTAL CUBICAL CONTENTS. 
(1) CRATED.- ___ Cu. ft. (see table 1-3) 
(2) UNCRATED.- ___ Cu. ft. (see table 1-1) 

g. TOTAL WEIGHT. 
(1) CRATED.- __ lbs. (see table 1-3) 
(2) UNCRATED.- ___ lbs. (see table 1-1) 

h. FREQUENCY RANGE.-2.0 to 32.0 megacycles. 
i. TUNING BANDS.-Four. 

( 1) 2-4 megacycles. 
(2) 4-8 megacycles. 
(3) 8-16 megacycles. 

(4) 16-32 megacycles. 
j. NUMBER OF PRE-SET FREQUENCIES.-None. 
k. TYPE OF FREQUENCY CONTROL-Manual tun

ed with tuneable oscillator or crystal-controlled os
cillator ( 16 crystals). 

l. TYPES OF RECEPTION. 
( 1) A1 - Telegraph without the use of modulating 

audio frequency (On-Off keying). 
(2) A2 - Telegraph by the keying of a modulating 

audio frequency or audio frequencies or by the key
ing of the modulated emission. 

(3) A3 • Telephony, double sideband, full carrier. 
(4) F1 - Telegraphy without the use of modulating 

audio frequency (frequency shift keying). 
(5) F4 - Facsimile (I.F. output circuit for connec

tion to suitable auxiliary apparatus). 
m. TYPE OF RECEIVER.-Double superheterodyne. 
n. INTERMEDIATE FREQUENCY.-First Conver

sion I.F. frequency of 1750 kcs., Second Conversion 
frequency of 50 kcs. 

o. ANTENNA INPUT IMPEDANCE.-70 ohms nomi
nal, unbalanced. 

p. OUTPUT CIRCUITS. 
(1) AUDI0.-60 milliwatts into each of from one to 
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GENERAL DESCRIPTION 

five 600-ohm resistive loads in parallel. 
(2) FREQUENCY SHIFT FACSIMILE.-50 kc. I.F. 

at 1-volt nominal. 
(3) TELETYPE. 

(a) CURRENT.-60 rna. (110 volts and 666 ohms 
in teletype; loop current must be supplied from exter
nal loop circuit), 

(4) KEYED D.C. TONE.-12 milliwatts into 600 
ohms. 

q. CRYSTALS. 
( 1) 16 crystals type CR·18/U in Oscillator 0·131/ 

FRR-24. (See Section 3 par. 2. d. to determine requir
ed Xtal frequency for any desired signal frequency). 

(2) One type CR-25/U, ZOO-kilocycle crystal in 
0-131/FRR-24 (crystal calibrator). 

(3) One type CR-18/U, 1700-kc. crystal, in CV-
126/FRR-24. 

( 4) One 50-kc. crystal, Western Electric Co. type 
21NA (or equivalent) in AM-439/FRR-24 (BFO). 

r, FREQUENCY STABILITY DATA. 
(1) TEMPERATURE.-0.002% per °C frequency 

variation; 6 db. gain variation, 
(2) HUMIDITY.-0.025% total frequency variation 

6 db. total gain variation. 
s. OSCILLATOR RADIATION.-less than 400 micro

microwatts. 
t. INTERMEDIATE FREQUENCY REJECTION.

greater than 100 db. 
u. IMAGE FREQUENCY REJECTION.-greater than 

110 db. 
v. RESONANT OVERLOAD.-60 milliwatts minimum 

into 600-ohm load or 300 milliwatts into a 120-ohrn 
load. 

w. MAXIMUM UNDISTORTED OUTPUT. -60 milli
watts minimum into a 600-ohm load or 300 milliwatts 
into a 120-ohm load. 

x. AUTOMATIC GAIN CONTROL TIME CONSTANT. 
(1) FAST.-0.01 second. 
(2) MEDIUM.-0.1 second. 
(3) SLOW.-1.0 second. 

y. SENSITNITY 
(1) A2, A3.-2 microvolts or better. 
(2) Al, A4, Fl.-3 microvolts or better. 

z. GAIN V ARIATION.-Within 6 decibels over any 
one tuning band. 

aa. RESERVE GAIN.-12 decibels. 
bb. TUNING LINEARITY.-Using the average fre

quency variation per linear dial scale division, as 

determined for the limits of the working frequency 
range of any frequency band as a reference value, the 
variation in frequency per division for any 100-divi
sion dial scale increment in the working frequency 
range of any frequency band is not less than 80% nor 
more than 110% of the reference value. 

cc. FREQUENCY OVERLAP.-Not less than 1% at 
each end of any frequency band. 

dd. KEYING SPEED.-500 words-per-minute (A1 on· 
off keying). 

ee. CHARACTERISTIC OF POWER SUPPLIES 
PROVIDED FOR OPERATION. 

(1) TYP E.-Self-contained full wave rectifier. 
(2) A.C. VOLTAGE.-105/115/125 volts. 
(3) FREQUENCY.-50/60 cycles. 
(4) NUMBER OF PHASES.-Single phase. 
(5) POWER CONSUMPTION AND CURRENT 

DRAIN. 

A.C. Line to Bay 1 
A.C. Line to Bay 2 
A.C. Line to Bay 3 
A.C. Line to Bay 4 
(A.M. units A, B, C, 
G, H, J, M) 
A. C. Line co Bay 4 
(F.S. units D, E, F, 
L, N) 

Watts 
345 
365 
345 
510 

480 

V.A. 
368 
391 
368 

552 

506 

Drain (Amps.) 
3.2 
3.4 
3.2 

4.8 

4.4 

ff. BASIC SIMILARITIES AND DIFFERENCES IN 
THE AN/FRR-24 RADIO RECEIVING SET AND THE 
MODEL RCP DIVERSITY RADIO RECEIVING 
EQUIP~1ENT. 

(1) SIMILARITIES.-Basically the AN/FRR-24 
Radio Receiving Set performs the same function as 
that of its predecessor the Model RCP Diversity 
Radio Receiver except that in addition it provides a 
means of receiving frequency shift telegraphy signals. 

(2) DIFFERENCES.-The AN/FRR-24 is entirely 
different in its electrical design and mechanical 
construction from that of the previous unit. The AN/ 
FRR-24 is intended for operation in the frequency 
range of 2.0 to 32.0 megacycles whereas the Model 
RCP operates in the frequency range of 3.0 to 24.0 
megacycles. 

gg. EQUIPMENT REQUIRED BUT NOT SUPPLIED. 
(1) A 70-ohm antenna. 
(2) Headphones. 
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QUAN-
TITY 
PER 

EQUIP-
MENT NAME OF UNIT 

3 Control Panel 

3 Amplifier Converter 

3 Amplifier Converter 

3 Amplifier Converter 

3 Amplifier Converter 

3 Frequency Converter 

3 Amplifier-Detector 

3 R.F. Amplifier 
1 Patch Panel 
1 Patch Panel 
1 Patch Panel 
1 Patch Panel 
3 Filter Assembly 
1 Tool Box 
1 Oscillator Assembly 
1 Power Distribution Panel 

3 Power Supply 
2 Amplifier-Detector 
1 Amplifier-Detector 

3 Frequency Shift Converter 

3 Keyer 
1 Comparator· Keyer 
1 Power Supply 
1 Power Supply 
4 Cabinet 

RESTRICTED 
NAVSHIPS 91580 

TABLE 1-1. EQUIPMENT SUPPLIED 

OVERALL 
AN OR DIMENSIONS 

NAVSHIPS 
DESIGN!\.-

TION HEIGHT WIDTH DEPTH 

SB-142/FRR-24 5 7/32" 19" 15 7/16" 
AM-450/FRR-24 6 31/32" 19" 16 15/16" 
AM-451/FRR-24 6 31/32" 19" 16 15/16" 
AM-452/FRR'-24 6 31/32" 19" 16 15/16" 
AM-453/FRR-24 6 31/32" 19" 16 15/16" 
CV-126/FRR-24 5 7/32" 19" 16 15/16" 
AM-439/FRR-24 5 7/32" 19" 16 15/16" 
AM-454/FRR-24 5 7/32" 19" 16 15/16" 
SB-138/FRR-24 5 7/32" 19" 15 5/16" 
SB-140/FRR-24 5 7/32" 19" 15 5/16" 
SB-143/FRR-24 5 7/32" 19" 15 5/16" 
SB-169/FRR-24 5 7/32" 19" 15 5/16" 
F-99/FRR-24 5 7/32" 19" 16 15/16' 

6 31/32" 19" 16 15/16' 
0·131/FRR-24 6 31/32" 19" 16 15/16' 
SB-141/FRR-24 6 31/32" 19" 15 5/16" 
PP·590/FRR-24 8 23/32" 19" 15 5/16" 
AM-440/FRR-24 5 7/32" 19" 16 15/16' 
AM-438/FRR-24 5 7/32" 19" 16 15/16' 
CV-127/FRR-24 5 7/32" 19" 16 15/16' 
KY-62/FRR-24 5 7/32" 19" 16 15/16' 
CM-32/FRR-24 5 7 /32" 19" 16 15/16' 
PP-648/FRR-24 8 23/32" 19" 15 5/16" 
PP-649/FRR-24 8 23/32" 19" 15 5/16" 
CY ·860/FRR-24 84" 20 7 /8" 14 3/4" 

ORIGINAL RESTRICTED SECURITY INFORMATION 

Section 1 

VOL liME \\:'EIGHT 
CU. FT. LBS. 

0.89 33 
1.29 58 
1.29 58 
1.29 58 
1.29 58 
0.97 33 
0.97 36 
0.97 32 
0.87 21 
0.87 21 
0.87 21 
0.87 21 
0.97 45 
1.29 41 
1.29 42 
1.17 28 
1.46 96 
0.97 31 
0.97 36 
0.97 35 
0.97 39 
0.97 33 
1.46 96 
1.46 96 
14.97 215 
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TABLE 1-2. TUBE COMPLEMENT 

HUMBER OF TUBES OF TYPE INDICATED 
t-
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(3) AM-450/FRR-24 3 6 3 3 3 6 3 

(3) AM-451/FRR-24 3 6 3 3 3 6 3 

(3) A:Vi-452/FRR-24 3 6 3 3 3 6 3 

(3) AM-453/FRR-24 3 6 3 3 3 6 3 

(3) CV-126/FRR-24 15 3 3 6 3 3 3 

(3) AM-439/FRR-24 3 3 3 6 3 6 3 

(3) AM-454/FRR-24 9 3 6 6 

(3) F-99/FRR-24 18 3 9 

0-131/FRR-24 1 1 2 2 

(3) PP-590/FRR-24 3 12 6 

(2) AM-440/FRR-24 2 4 4 

AM·43S/FRR·24 1 4 6 

(3) CV-127/FRR-24 12 3 3 3 6 3 6 6 

E 
. 

(3) KY-62/FRR-24 3 3 9 3 

6i CM-32/FRR-24 4 2 1 

PP-648/FRR-24 2 4 2 

PP-649/FRR-24 2 3 2 

Totals 18 (;6 18 34 34 28 29 13 22 32 20 36 3 2 9 
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TABLE 1-3. SHIPPIHG DATA 

SHIPPING CONTENTS !oVERALL DIMENSIONS (IN.) 

BOX 
NO. NAME DESIGNATION II-:IEIGHT WIDTH DEPTH 

1 Control Panel SB-142/FRR-24 11 3/4 24 3/8 21 1/8 

2 Control Panel SB-142/FRR-24 11 3/4 24 3/8 211/8 

3 Control Panel SB-142/FRR-24 11 3/4 24 3/8 21 1/8 

4 Amplifier-Converter AM-450/FRR-24 13 1/2 24 3/8 21 1/8 

5 Amplifier-converter AM-450/FRR-24 13 1/2 24 3/8 21 1/8 

6 Amplifier-Converter AM-450/FRR-24 13 1/2 24 3/8 211/8 

7 Amplifier-Converter AM-451/FRR-24 13 1/2 24 3/8 21 1/8 

8 Amplifier-Converter AM-451/FRR-24 13 1/2 24 3/8 21 1/8 

9 Amplifier-Converter AM-451/FRR-24 13 1/2 24 3/8 21 1/8 

10 Amplifier-Converter AM-452/FRR-24 13 1/2 24 3/8 21 1/8 

11 Amplifier-Converter AM-45 2/FRR-24 13 1/2 24 3/8 21 1/8 

12 Amplifier-Converter AM-452/FRR-24 13 1/2 24 3/8 21 1/8 

13 Amplifier-Converter AM-453/FRR-24 13 1/2 2'l 3/8 21 1/8 

14 Amplifier-Converter AM-453/FRR-24 13 1/2 24 3/8 211/8 

15 Amplifier-Converter AM-453/FRR-24 13 1/2 24 3/8 21 1/8 

16 Frequency Converter CV-126/FRR-24 11 3/4 24 3/8 21 1/8 

17 Frequency Converter CV-126/FRR-24 11 3/4 24 3/8 21 1/8 

18 Frequency Converter CV-126/FRR-24 11 3/4 24 3/8 21 1/8 

19 Amplifier-Detector AM-439/FRR-24 11 3/4 24 3/8 21 1/8 

20 Amplifier-Detector AM-439/FRR-24 11 3/4 24 3/8 21 1/8 

21 Amplifier-ue te ctor AM-439/FRR-24 11 3/4 24 3/8 21 1/8 

22 R. F, Amplifier AM-454/FRR-24 11 3/4 24 3/8 21 1/8 

23 R.F. Amplifier AM-454/FRR-24 11 3/4 24 3/8 21 1/8 

24 R.F, Amplifier AM-454/FRR-24 11 3/4 24 3/8 21 1/8 

25 Patch Panel SB-138/FRR-24 11 3/4 24 3/8 21 1/8 

26 Patch Panel SB-140/FRR-24 11 3/4 24 3/8 21 1/8 

27 Patch Panel SB-169/FRR-24 11 3/4 24 3/8 21 1/8 

28 Patch Panel SB-143/FRR-24 11 3/4 24 3/8 21 1/8 

29 Filter Assembly F -99/FRR-24 11 3/4 24 3/8 21 1/8 

30 Filter Assembly F-99/FRR-24 11 3/4 24 3/8 21 1/8 

31 Filter Assembly F-99/FRR-24 11 3/4 24 3/8 211/8 

32 Tool Box 13 1/2 24 3/8 21 1/8 

33 Oscillator Assembly 0-131/FRR-24 13 1/2 24 3/8 21 1/8 

34 Power Distribution SB-141/FRR-24 13 1/2 24 3/8 21 1/8 
Panel 

35 Power Supply PP-590/FRR-24 15 24 3/8 21 1/8 

36 Power Supply PP-590/FRR-24 15 24 3/8 21 1/8 

37 Power Supply PP-590/FRR-24 15 24 3/8 211/8 

38 Amplifier-Detector AM-440/FRR-24 11 3/4 24 3/8 21 1/8 

39 Amplifier-Detector AM-440/FRR-24 11 3/4 24 3/8 21 1/8 

40 Amplifier-Detector AM-438/FRR-24 11 3/4 24 3/8 21 1/8 

41 Frequency Shift CV-127 /FRR-24 11 3/4 24 3/8 21 1/8 

Converter 
42 Frequency Shift CV-127 /FRR-24 11 3/4 24 3/8 21 1/8 

Converter 
43 Frequency Shift CV-127 /FRR-24 11 3/4 24 3/8 21 1/8 

Converter 
44 Keyer KY -62/FRR-24 11 3/4 24 3/8 21 1/8 

45 Keyer KY-62/FRR-24 11 3/4 24 3/8 21 1/8 

46 Keyer KY-62/FRR-24 11 3/4 24 3/8 21 1/8 
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VOLUME WEIGHT 
CU. FT. LBS. 

3.5 83 
3.5 83 
3.5 83 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
4.1 108 
3.5 83 
3.5 83 
3.5 83 
3.5 86 

3.5 86 

3.5 86 
3.5 82 

3.5 82 
3.5 82 
3.5 71 
3.5 71 
3.5 71 
3.5 71 
3.5 95 
3.5 95 
3.5 95 
4.1 91 
4.1 92 
4.1 78 

4.45 146 
4.45 146 
4.45. 146 
3.5 81 
3.5 81 

3.5 86 

3.5 85 

3.5 85 

3.5 85 

3.5 89 
3.5 89 
3.5 89 
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TABLE 1-3. SHIPPING DATA (CONT'D) 

AN/FRR·U 

GENERAL DESCRIPTION 

CONTENTS OVERALL DIMENSIONS (IN.) 
VOLUME WElGHT 

NAME DESIGNATION HEIGHT WIDTH DEPTH CU. FT. LBS. 

Comparator·Keyer CM-32/FRR-24 11 3/4 24 3/8 21 1/8 3.5 83 

Power Supply PP-648/FRR-24 15 24 3/8 21 1/8 4.45 146 

Power Supply PP-649/FRR-24 15 24 3/8 21 l/8 4.45 146 

Set of Eight Test Cables 16 7/8 33 5/8 13 7/8 4.55 90 
Cabinet CY ·860/FRR-24 87 l/2 25 1/4 19 24.4 465 

Mounting Hardware 
One Single blo:-ver 
Two Instruction Books 
Two Operator's 
Handbooks 
Two Maintenance 
Handbooks 
One Spare Parts Catalog 
Cabinet CY-860/FRR-24 87 1/2 25 1/4 19 24.4 465 

One single blower 
Five trim strips 
Cabinet CY -860/FRR-24 87 1/2 25 1/4 19 24.4 495 

One single blower 
Eleven Interconnecting 
Cables 
Forty-five patch 
cords 
Terminal box 
Cabinet CY-860/FRR-24 87 1/2 25 1/4 19 24.4 485 

One double blower 
Eight handles 
Interconnecting cable 
assembly 
Sixteen panel screws 
Four trim panels 
Equipment Repair Parts 16 7/8 33 5/8 13 7/8 4.55 145 
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SECTION 2 
THEORY OF OPERATION 

1. GENERAL DESCRIPTION OF CIRCUITS. 

The AN/FH.R-24 Radio Receiving Set is a double
conversion superheterodyne type diversity receiver 
contained in four rack cabinets. The complete receiv
ing equipment consists of a group of three radio re
ceivers together with the switching-combining circuits 
necessary to receive the following types of signals in 
single-channel, space or frequency, dual or triple di
versity operation: 

a. Double-sideband radio-telephone. 
b. On-off keyed radio telegraph. 
c. Frequency-shift keyed telegraph (to operate single

channel teletype and/or up to four-channel multiplex). 
An I.F. output circuit is available for connection to 
suitable auxiliary apparatus to permit reception of 
single-channel facsimile and telephoto signals employ
ing frequency-shift of the radio-frequency carrier. 

The equipment is made up of several major units 
which function as follows: 

Control Panel SB-142/FRR-24 --provides a means for 
selecting the frequency range to be used and the meth
od of first frequency converter excitation i.e., local or 
external oscillator. 

Amplifier-Converters A~l-450/FRR-24 through AM-
453/FRR-24 •• amplify the mcoming R.F. signal and 
heterodyne this signal to an output intermediate fre
quency of 1750 kilocycles. 

Frequency Converter CV-126/FRR-24 -- provides an 
intermediate step in sharpening the broad selectivity 
and converts the 1750-kc. intermediate frequency ob
tained from the Ampl .~r-Converter units to the sharp 
selectivity and 50-kc. intermediate frequency of the 
Filter Assembly. 

Filter Assembly F-99/FRR-24 -- determines the final 
bandwidth and I.F. selectivity before demodulation. 

Amplifier-Detector A~l-454/FRR-24 -· provides the 
major portion of the receiver gain without -adding ap· 
preciably to the selectivity. 

Amplifier-Detector AM-439/FRR-24 provides a 
means of aurally monitoring each bay. A crystal os
cillator incorporated in this unit makes possible criti
cal zero beat tuning. 

Patch Panels SB-138/FRR-24, SB-140/FRR-24, SB-
143/FRR-24 and SB-169/FRR-24 -- provide the means 
for interconnecting various circuits emanating from dif-

ferent units for a particular mode of operation. All 
these connections are made by means of patch cords 
associated with each Patch Panel. 

Oscillator Assembly 0-131/FRR-24 provides a 
means for crystal-controlled operation of one or more 
Amplifier-Converter units. 

Power Distribution Panel SB-141/FRR-24 •• distri
butes AC power to the five Power Supplies. 

Amplifier-Detector AM-440/FRR-24 -- amplifies and 
detects the 50-kc. I.F. signal from one receiver, pro
vides a keyed D.C. output, and audio output and also 
provides a source of A.G.C. voltage. 

Amplifier-Detector AM-438/FRR-24 provides a 
means of combining or selecting one of the outputs of 
three receivers operating in diversity. This unit also 
provides an audio output, a keyed D.C. output and a 
source of A.G.C. voltage. 

Frequency Shift Converter CV-127/FRR-24 --converts 
frequency-shift signals, received from the AM-454/ 
FRR-24, to Mark and Space voltages for application to 
the CM-32/FRR-24. 

Keyer KY -62/FRR-24 -- accepts a D.C. input signal, 
amplifies this signal and provides a keyed audio tone 
at its output suitable for transmission over land lines 
to equipment capable of operating from a 600-ohm 
source. 

Comparator-Keyer CM-32/FRR-24 ·- receives the key
ed D.C. pulses from any or all of the Frequency Shift 
Converters CV-127 /FRR-24, combines and amplifies 
these pulses to a suitable level to operate a teletype
writer or to be applied to Keyer KY-62/FRR-24. 

Power Supplies PP-590/FRR-24, PP-648/FRR-24 and 
PP-649/FRR-24 -- electronically regulated units utili
zed to provide all necessary operating voltages for the 
AN/FRR-24 Radio Receiving Set. 

2. MODES OF OPERATION. 

The AN/FRR-24 Radio Receiving Set is a very flexi-
ble equipment in that it may be arranged in numerous 
ways to receive the type of signals outlined in preced
ing paragraph 1. The method of arranging the equip
ment in these various ways is accomplished entirely by 
means of front-paoel controls and by suitable patching 
on the four Patch Panel units. Figures 2-1, 2-2 and 
2-3 are overall functional block diagrams. Each dia-
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Figure 2-l. AN/FRR~24 Radio Receiving Set, Functional Block Diagram lllvstroting a Typical Circuit 
Arrangement lor A3 Single Channel Operation 
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I. F. AMP I, F. AMP 1. F. AMP I. F. AMP I I F. AMP DET FILTER. 

L---

A.G.C. INPUT 

A. C. C. 
INPUT 

V·605 
6A L5 

AGCBIAS 

50 l<c.F.S 
OUTPUT 

50 Jfc.F.S. 
OUTPUT 

I 
I 
I 
I 
I 
I 

r---=1=--------, I 
I 

'-=c~='=-=-cc" I 

F.S. CONS. 
OUTPUT 

f--.S.CONS. 
OUTPUT 

V-702 
6 B£6 

HETERODYNE DET 

V-703 
6AK~ 

CRYSTAL OSC 

Z-1'03 
LOW PASS 
FILTER 

V-704 
6AU6 

B F OSC 

50 Kc_ /_F 

A.6:C. OUTPUT 

Z·903 
0.6 KC 

A.G".C. OUTPUT 

~A~U~C~':O~C~,,~,~E~R~~~~~~!:~~~ ~~·.a: ~:m i 
I ST AUDIO A1,1P AUDIO OUTPUT I 

L------------------------------~ 

4.6". OUTPUT 

AM-438/FRA-24 

K£YED D.C. 
OUTPUT 

PHONES 
TiifNSiliSSION LINE 
AUDIO OUTPUT 

c 

,------------------~-------------------~---

50 Kc.I.Ff 

iNPUT 

V-1006 
6A K6 
F AMP 

V-1002 
6AL5 

DETECTOR 

V·!005 
6AL5 

DETECTOR 

V-1007 
6AL5 

DETECTOR 

Z-1 004 
6KC 

AUDIO FILTER 

Z-1005 
0.6 K.C 

AUDIO FILTER 

Z-1006 

'" AUDIO FILTER 

l.-1007 
0.6t<C 

AUDIO FILTER 

Z-1008 

'" AUDlO FILTER 

Z-1009 
0 6 KC 

AUDIO FILTER 

V-1 003A 
1/2 6AL5 

SWITCHING DIODE 

Y-10038 
1/2 6AL5 

SWITCHING DIODE 

V-1008 
6AL5 

I SWITCHING DIODE 

V-10098 
1/2 6AL5 

A G C DELAY 

•----------------------------~-----------------------------------------------------

Pfi 
TRANSM/. 

AUDIO 



Z-902 
GKC 

AUDIO FILTER 

Z-903 
0.6 KC 

AUDIO FILTER 

A. G. C. OUTPUT 

4. G. C. OUTPUT 

KEY£[) D.C. 
OUTPUT 

PHONeS 
TliiiNSiiiSSION LINE 
AUDIO OUTPUT 

KEYED D.C. 
OUTPUT 

V-904 V-905 PHONES 

I ST A6U6D~g AMP AUDI~A6'u6TPUT n--.,.A~T~5\141;\0N~IO;;;ScJ!M~b~~~~~~~~~~~L!,_tiiN!fE 
. --------------:..! 

------------------------------
Z-1004 

6KC 
AUDIO FILTER 

Z-1 005 
0.6 KC 

AUDIO FILTER 

Z-1006 
6KC 

AUDIO FILTER 

l.-1007 
0.6 KC 

AUDIO FILTER 

Z-1008 
6KC 

AUDIO FILTER 

Z-1009 
0.6 KC 

AUDIO FILTER 

V-1 003A 
1/2 6AL5 

SWITCHING DIODE 

V-10038 
1/2 6AL5 

SWITCHING DIODE 

V-1008 
6AL5 

SWITCHING DIODE 

V-10098 
1/2 6AL5 

A G C DELAY 

INPUT 

V-1106 
SJS 

L -· 

KEYEO 

D.C. INPUT 

-------, 

KY-62/FRR-24 

I 
I 
I r---------------
IKE YEO 

IQCINPUTI 

.----,-,~=----, : I 
I 

1.....:..!"-"""-'r'-="'-' I 
I 

r-----c~::c;---, I 
I 

~~:.....:r::...:..:..=-.:....~1 

I 
I 
I 
I 
I 
I 

---' 

PHONES 
TRANS7iiiSSION LINE 

AUDIO OUTPUT 

V-1101 V-1102 
12AX7 6C4 

DCAMP OCAMP 

rc~-E~'=!l':_-~~---- -----------
I 
1 r---:v-:--701 2~oc:-1--, 

50Kc.FS l2AX7 
INPUT 50 KC. LIMITER 

Al/0!0 ~ 
OUTPU~ 

I 
I 
I 
I 
I 
I 
I 

V-12.o7 
6J6 

R F AMP 

L------------------
1700 l<c. OUTPUT 

CV-127/FRR-24 

V-1205 
12AX7 

D C AMP 

V-1215 
12AX7 

HOAIZ,AMP 

V-1208 
6AU6 
osc 

-------------.., 

V·l206 
6C4 

0 C AMP 

Z-1204 I 

L P 1 ~it.TER I 
I 

.---..-=~-., I 
Z-1205 
600-

L P FILTER 

----------------------------------------------~ 

rl v-1202 Z-1204 1 

50 Kc.FS.I 
INPUT I 

I 
I 
I 

Y·l201 
12AX 7 

50 KC. LIMITER 

GAGS 180~ 
OISCR.ORIVER L p FILTER I 

V-1203 
GAGS 

OISCR.DRIVER 

V-1204 
6AL5 

01 SCR. 

v'-1205 
i2AX7 

0 C l\MP 

V-1215 
12AX7 

HOAtZ.AMP 

Y-1206 
6AUS 
osc. 

V-1206 
6C4 

0 C AMP 
I 

r----,~,.,-----, I 

L------------------
JTOO Kc.OUTPUT F. S. CONS. 

INPUT 
GV-1271£f!_R.::_2_!! __________________________ _ ------------, 

V-1201 
12AX7 

50 KC. LIMITER 

V-1202 
6AG5 

DISCR. DRIVER 
V-1204 
6AL5 

01 SCR. 

V·l205 
12AX7 

0 C AMP 

V-1206 
6C4 

0 C AMP 

L------------------- --------------------

JTOO I<. c. OUTPUt 

Z-1204 
180-

L P FILTER 

F.S.CONS. 
INPUT 

F:S. KEYED 
D.C. OUTPUT 

V-1304 
SAL 5 

COMBINING DiODE 

L __ _ 

D.C. REFERENCE 

VOLT AGE INPUT 

D.C. REFERENCE 
VOLTAGE INPUT 

D.C. REFEREN.,C,E::._ ___ _ 

VOL l AGE OUTPUT 

V-1306 
12AT7 

~ARK SPACE 
COMBINER 

TO 
BLOWER 

v-t!t e 
6AL5 

D C RESTORER 

-210V s.ev 

V-1309 
OA2 
V R 

--------------, 
V-1311 
I 2AU7 

DRIVER 

V-1319 
J2AU? 

DRIVER 

-210V G.SV 

V-1312 
12AU7 

FLIP FLOP 

V-1320 
12AU7 

FLIP FLOP 

-210V 6.8V 

POWER DISTRIBUTION 

SB-141/FRR-24 

A-C· INPUT 

V-1313 
12AU7 

FLIP FLOP 

V-132! 
12AU7 

FLIP FLOP 

V-1314 
6 A 1'1 5 

0 C AMP 

V-1315 
6AN5 

D C AMP 

V-1316 
6 C4 

D C AMP 

Y-1322 
6AN5 

D C AMP 

V-1323 
6AN5 

D c AMP 

V-1324 

I 

D c6 ~ ~ P I 
-----------' 

UNIT 

TELETYPE 
OUTPUT ""2 

F.S. KEYED 
D.C. OUTPUT 

TELETYPE 
OUTPUT #I 

F. 5. KEYED 
D.C. OUTPUT 
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V-IQI 
68A6 

ANTENNA I 
INPUT 

1 L~' =5~'""c·c'"A""~"c·--' 
I 
I 
I 

lfVPIJT FROM 
200 Ire. HARMONIC 

osc 

V-• 0 3 
9003 

3RO R.F. AMP 

V·-104 
6BE6 

CONVERTER 

---------..., 

Z-1 0 I 
I. F. TRANS 

V-1 09 
6AN5 

REMOTER.F.AMP 

l--------------~-~-~-~-~-~-~---------- ___ _j 

LOCAL OSC, 
OlJTPU7' 

ANTENNA: .----cVc-~,[0=,====~~======~~==~--~====v=-~.03 
INPUT 1ST ~.6ll\.~p 3R0 9R0 F:0A3MP 

INPUT FROM 
200 Kc. HARMONIC osc. 

LOC4LOSC. 
OUTPUT 

V-104 
6BE6 

CONVERTER 

V-109 
6A N!5 

REMOTE A.fAMP 

--~ 

~~~~~~~~~~~---~------------------------l 
I V-10~ I 

12AX7 

I 
ANTENNA 
INPVT 

V-101 
6 BAS 

lST R.F.AMP 

A. G. C. BIAS 

INPUT FROM 
200 Kc. 1-!ARMONfC 

osc. 

V-103 
900 3 

3R0 R. F AMP 

L--------------
LOCAL OSC. 

OUiPUT 

V-104 
68E6 

CONVERTER 

Z-1 0 I 
I F TRANS 

V-109 
6AN5 

REMOTE R.FAMf> 

R£MOT£ OSC. 
INP/Ji 

lf!iO K~:. I. F. 

1750 /(c. I. F. 

-----, 
V-801 
6AH6 

CRYSTAL OSC A 

V-603 --I 
6AH6 I 

CRYSTALOSC.B I 

I 

I 1"50 K' I F_ INPUT 

Figure 2-2. AN/FRR-24 Radio Receiving Set, Functional Block Diagram Illustrating a Typical Circuit 
Arrangement lor AJ Dual Diversity Operation 
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F-99!£R_B-_g4:_ _______ _ ------------, 
A G. C. OUTPUT 

CV-126/FRR-24 
~-----------

z- 401 I 

I AM-454/FRR-24 AM-439/FRR-24 

,---v;:::u;;----,ISOK,.rF.~--~sg~----- -~~8~----- -~~----- ~£-g~ --~SOKc.lr.~--~7~~-- -- =-- -----------------1--------- -, 
V-301 
900::1 

I. f. AMP 

V-302 
9003 

I." AMP 

11-303 
9003 

I F. AMP 

V-302 
9003 

F AMP 

v-309 
6A K 6 

R F. AMP 

/750 Kc OUTPUT 

V-306 
6AU6 

SEC. CONY 
CRYSTAL OSC 

V-309 
6AK6 

R F. AMP 

Y-30 8 
6AU6 

SEC CONV. 
VARIABLE OSC 

i 
,--~,--,oo=,--- ltroo /(r; 

R ~A~5MP INPUT 
L:"-C-=c:_:__ I 

F-99/FRR-24 

z- 40 2. 

v 402 
£1003 

I F AMP 

v 403 
9003 

I F AMP 
'====v~,=~~g~;~==iHL===='=9co·~g~,'~==; r I F: AMP . r- I. F AMP 

V-406 H V-407 
9003 9003 

IF.AMP IF:AMP 

~~v~-4~0~,==~H~' ==~v~-~4~09~~ 
6AG~ 6AG5 

IF.AMP IFAMP 

~~·~fiA~M~P===''-~~~;';· ~A;M~P~~~~==L='=AfM~P==' I F. AMP I F AMP 
V-605 

V-7 05 
6AL5 ou 

6AL5 
AGC BIAS 

50K~:.FS. 
our Pur 

\/·606 
6AK 6 

I F AMP 

F. S. CONS. 
our Pur 

MGOI Z-7 03 
LOW PASS 
FILTER 

V-703 cV-704 6AK5 6AU6 
CRYSTAL OSC B F OSC 

L------~- --

r------------------------------1 
z- 4 o 1 

Z-402 

V-4 02 
9003 

I F. AMP 

V-403 
9003 

I F. AMP 

"404 H "405 9003 9003 

'==='~'=.· ~A~M~'==== '==='~f~A~M~e==~ 
9003 9003 

AM-454/FRR-24 AM-439/FRR-24 
,----v:c;co;;----.1150 r------------------------------, ,----------
1 - 'k-~~o f"~t'~'~·~'1 ~-Osg~ v9Z3l v,,jrr3~ v6~24 I50Kc./.F. ~AIK061 
L....!.:_X:_ AMP !F. I. F AMP I. F AMP I F AMP 1. F. AMP I I. F AMP 

V-605 
SAL~ 

AGCBIAS 

I 

V-703 I V-764~ 
6AK5 6AU6 

CRYSTAL OSC B F OSC 

-z-.:7~ V-706A -

\~~{tl~ ___ rl ~~2C6DA~CAY 

V-708 
6AK6 

AUDIO OUTPUT 

I 
I 

LOL'DSPEA_KER II 
PHONES 

1 
TRANS.MISSIQJ>j r 1 

:r"!~__jl 

I 
I 
I 

-----------------------' 

50K,.!.F. 

A G.C OUTPUT 

,---",~-''"oB·-------, I LOUOSPEAK_f_fl II 
6A~S 1---L':E.!::!...Q.lifl I 

AUDIO OUTPUT.' TRANS_MISS'ON 
__ .:..J .!:-_• N E S I 

I 
I 
I 

V-304 
9003 

I 

I 
I 

r v 4os Hr v-4o? 

'==='~f~A~M~'==== '==~~f~A~M~e==~ 
L _____ _ 

---------------...1 '------------------------

------------' 
I I F. AMP 

L------------------
r v-4oe K v-409 

9003 9003 
'c,.-'''c''c· 'A~M''~= 1 F. AMP _______ .J 

!1"50 k,_OUTPUT 

CV-126/FRR-24 F-99/FRR-24 ,------------------------------, r------------------------------, 
9003 9003 6BE6 6C4 . 6AG5 Z-40! 6C4 

I v-30t v-305 v-310 v-311 i5oKci.F.I V-401 I 1 v-4•o ISO K' 
F AMP I F. AMP SEC_ CONV I F. AMP I I. F. AMP j I. F AMP I. F. 

I' 
I 

: ~-o2l 
V-302 V-306 Y-308 I [ S-401 ~ _ 
9003 6AU6 6AU6 SELECTIVITY 

F AMP SEC CONV SEC CONV j SW. V-402 
CRYSTAL OSC VARIABLE OSC I I 9F:Of~p 

II --;;:=,--, I V-303 

I 9 ~0 l MP r---------1 
~~---~ 

9003 
F. !IMP 

'V-309 
6AKB 

R.F AMP 

lc=:~'-l'~oh·~~~~~ 
~------------------

.'1"50 Kc OUTPUT 

,--c,c_c,c0c7;-- ! !fOO K~:. 
6 A G5 

L-"''-·-''c· 'A""'-"'- 1rNPUT 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

L _______ _ 

V-403 
9003 

I. F. AMP 

9003 
F: AMP 

4SC 
OUTPUT 

9003 
I. F. AMP 

V-G05 
6AL5 

AGCSIAS 

50 K,, FS. 
OUTPtJT 

9003 
F AMP 

F: S. CONS. 
OUTPI.IT 

M601 

/iCS. CONS. 
OUTPUT 

I 
I 

:e---ve",-- z-103 

1 LOr~ ~T\s~ 

! ~~~J;~~~--~~=:,;,-~x~s::~==~ 
I CRYSTAL OSC B F OSC L ___________ .::::-:;_ 

50 K~: !.F 

V-707 
68A6 

1ST AUDIO AMP 

A.G.C. OUTPVT 

.4. G. C OUTPUT 

LINE 

AM-438/FRR-24 
,-----------------------------------------------
1 I Z~l~c?4 l 
I ~-- ! AUDIO FILTER I 

V-1002 
6AL5 

I F. AMP DETECTOR 

V-1005 
SAL5 

DETECTOR 

. IZ-1oo5 
L»j __ 05KC 
~DIO FILTER 

z-,oos 
6<0 

AUDIO FILTER 

1009 
HC 

Fl L T E R 

V-1003A 
1/2 6AL5 

SWITCHING DIODE 

V-1 003& 

r<": swn1t~~~t5TooE 

V IOCB 
SA L5 

SWiTCHING DIODE 

•------------------------------------------



'-1002 
6AL5 
fECTOR 

1-1005 
6AL5 
rECTOR 

-1007 
;A L5 
ECTOR 

z--1oos 
6KC 

AUDIO FILTER 

Z-1 009 
0.6 KC 

AUDIO FILTER 

A.G.C. OUTPUT 

A. G. C. OUTPUT 

V-1008 
6A L5 

SWITCHING DIODE 

!<EYED D.C. 
OUTPl/T 

PHONES 
'"fRAiiSMissroN LIN£ 
AI.IDIO 01./TP/.IT 

kEYED D.C. 
OIITPIIT 

PHONES 
TRANSMISSION LINE 
AUDIO OIITPIIT 

KEYED DC. 
INPUT 

KEYED DC. 

KEYED D.C. 

I 

I 
:I 

L'-"-'-""~==-- I 
I 

r-----c~,-;-;-----, I 

I 
·-T-'--'-'---''--'--' I 

I 
I 
I 
I 
I 
I __________ .J 

INPUT 

PHONES 
TRANSMiSSION LINE 

AII0/0 OUTPI.IT 

V-II 06 
6J6 

V-1106 
6J6 

KY-62/FRR-24 r---------------
v-tlor v-1102 
!2AX7 6C4 

DCAMP OCA.MP 

V-1106 
6J6 

TONE OSC. 
L------

PHONE 
OUTPUT 

50 Kci S 
INPUT 

V-1201 
12AX7 

50 KC. LIMITER 

L-------

50 Kc.FS.I 

INPUT I 
I 
I 
I 
I 

I 

V-12 01 
12AX7 

!50 KC. LIMITER 

V-1204 
6 A L5 

DISC R. 

V-1216 
2 BPI 

CATHODE RAY 
MONITOR 

V-1207 
SJ6 

R F AMP 

/TOO Kc 
OUTPUT 

V-1204 
6AL5 

Dl SCR. 

V-1216 
28PI 

CATHODE RAY 
MONITOR 

v~t207 

6J6 
R F AMP 

L------------------
1700 I( c. 

01./TPUT 

V-1215 
12AX7 

HORIZ, AMP 

V-1208 
6AU6 
osc 

V-1205 
12AX7 

D C AMP 

V-1215 
12AX7 

HORIZ.AMP 

V-1208 
6AU6 
osc. 

-------------...., 

1/-1206 
6C4 

0 C AMP 

Z-1204 
IBO

L P FILTER 

FS. CONS. 
INPI.IT 

--------------------------------------1 

V-1201 
12AX7 

50 KC. LIMITER 

V-1204 
6Al5 

DIS CR. 

V-1216 
2 8 PI 

C.!\THODE RAY 
MONITOR 

V-1207 
6J6 

R F AMP 

1700 Kc. 
OUTPUT 

V-1205 
12AX7 

D C AMP 

V-!215 
12AX7 

HORIZ.AMP 

V-1208 
OAU6 
osc. 

V-120E 
6C4 

D C AMP 

Z-1204 I 
L P1 ~,0LTER I 

F. S. CONS 
INPIIT 

I 
I 

V-1301 
6AL5 

COMBINING DIODE 

V-1302 
6AL5 

COMBINING DIODE 

V-1303 
6Al5 

COMBINING DIODE 

I J F 5. kEYED 
l.__4: D.C. INPUT 

II D c. REFERENCE 
VOLTAGE INPUT 

I 
I ,---V--1-~0-4---. 
I COMBI~fNLG5DIODE 

V-1310 
6Al5 

0 C RESTORER 

D.C. REFERENCE 

<>•=----1 
VOLTArJE 01/TPIIT 

V-1306 
12AT7 

MARK SPACE 
COMBINER 

V-1318 
GALS 

D C RESTORER 

V-i309 
OA2 
VA 

V-1311 
12AU7 

DRIVER 

V-1319 
t2AU7 

DRIVER 

V-L312 
12AU7 

FLIP FLOP 

V-1320 
12AU7 

FLIP FLOP 

--------------., 
V-1313 
12AU7 

fLIP FLOP 

V-1321 
12AU7 

FLIP FLOP 

V-1314 
6AN5 

D C AMP 

V-131~ 
6AN5 

D CAMP 

V-1316 
6C4 

D C AMP 

V-1322 
6AN5 

D G AMP 

V-1323 
6AN5 

D c AMP 

V-1324 

I 

o c6 ~ ~ P I 
L ___ -------------------------------------------------~ 

F. S. KEYED 
O.C. INPUT 

D.C. REFERENCE 
VOL TAG£ INPIIT 

F. 5. kF.:Y£0 
0. C. 01./T PIIT 

D. C. RE I'TRENCE 
VOLTAGE INPIIT 

TO 
BLOWER 

6.8V +300V 

POWER DISTRIBUTION UNIT 

SB-141/FRR-24 

A.C. INPI.IT 

s.ev -300V 

TELETYPE 
01./TP/IT #2. 

F. S. KEYED 
o.c. 01./T'P/.IT 

TELETYPE 
01./TPI.IT N I. 

F.S. KEY'ED 
D.C. 01./TP/.IT 
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-------, 

I 

AM -450/1/2/3/ FRR-24 
I-------- --~,cc_c~>~>Oii5..==-=l-
! ; 2AX? 
! AGC.61AS 1 GV-126/FRR-24 

'
-------,: ,---.,-------'"'"',o'--'K'<o·c'c-c'c· --------~j<j-- - ~=-o~3- - ,-

I 

ANTF:NNAI 
INPUT 

v 101 V-102 II 103 V-104 z-IOI I I F AMP 6BA6 9003 9003 6BE6 t.F. Tf<ANS. : LC'"'-''-"'C'C· ,A,McR__j 2~0 R.F AMP 3~0 R F AMP L'C'O"''ViE=R=T=E=R=:_-~~;~~=~: : 
I 200 Kc. LRMONIC__j ~A'iJ5B I I EYA~059 ~ ~ 0-131/FRR-2.4 I 

Y-302 

I 
9~~~~ I 

v 305 
9003 

I_ E AMP 

I osc. INPUr r· ILDCALR.FAMP RE""OTERFAMPI! rr=---:;;;;~=----~-.:8-;,--J~ I 

~ METER AECT CRYSTAL OSC A I II 1 1 r--rf GALs 6AI-i6 ~~ ' - -----~ 
: I H \~~:c. I : ___.L ~A8L054 ulHOJ J: '---------------r--L~-"--'=""'"'--l _______________ J \ ilMETERRECT. CRYSTALOSCR I 

200-~K~,;;::==I-+-~:1 1 ~A8~? ~A~P65 _j: LOCAL OSC. 
OVTPI/T 

rl ,_,, I 
6AN5 

LOCALR.F: AMP 

1 

V-104 
66E6 

CONVERTER 

HAR,;ONtC' ::_' HARMONIC 200 KC. OSC._ ~ OSC. OUTPUT I l GENERATO~ ~ 

L--------------
_ l'='"c,cf.-c!c~=:e'c.,=J I ____________ _ 

LOCAL OSC. 
OUTPUT 

A.G.C. 

Figure 2-3. AN/FRR·24 Radio Receiving Set, Functional Block Diagram Illustrating a Typical Circuit 
Arrangemenl for Fl Triple Diversity Operation 
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~~~~1---_j V-304 
9003 

I 1 F ti.MP 

1700 Kc. 
OVTPVT 

~~:_9~1£RB-1.'L ____________ _ 
I 
I 

F-99/FRR-24 ,------------------------------, 

l 

z- 401 

V-402 
90 03 

I F. AMP 

V-403 
9003 

I F AMP 

I 

rl_ v ~05 J 6 A L5 

~-A~'c'~"c"-'~~ 

I 
v 608 
GA K 6 

I F AIIIP 

L 

SO Kc. J.F. 

.50 !fc. F.S. 

1700 Kc 

F.S. CONS. 

1A_M::__4~0.::_F_::ft:2~ ________________ ---- _ _ :GrU~~: I 
v-901 v 902 ~M z 902 ~ r---v-9o3lhJ GAKG 6Al.5 6 K C I 112 6AL5 I 

) IF AMP QETECTOR AUOI:;l FILTER LAGCDELAY f 

: L{- ~- 1~1' j 06 KC 112 6AL5 " 
Z-903 j-1_ V-9038 i 

I A U D I 0 F I L TE A --~~'~0~> ';';':' •:•~T~C:R~ I 
I _L--· 1 

I ~- ~-B9A064 ~:;~ - ~I 
I liST Al/010 AMP AUDIO OUTPUT jl 
!_ _________ ------- ---~----=-:.J 

\1 I 002 
6AL5 

DETfCTOR 

z 61~~4 -----,~~ 
A 1J 0 I 0 F i L T E 'l \/.c;;>0;;0~;~,--

112 6ALS I--
SWITCHING DIOO_gj 

I g-~~~5 I 
AUDIO FILTE~ 

Z-1006 

'" AU010 FILT..£B_j 

Z->00< I I 
'" ~~-1_1:-TER 

Z-1006. 

"' AUDIO FILTEH 

K£"1-.E"D 0. C. 
OUTPUT 

PHONt;S 
TR.iN$iii SS ION L IN£ 
AUDIO OUTPUT 

KE.YED D.C. 
OVTPUT 

PHONES 
--C>-Tir4NSMISSION LfNE 

4UOIO OVTPUT 

-------1-, 
~ 

TRANSMISSIO! 
AUOIO our; 

L------t------------------------------------------------------ ---- ·---+--------

L----------------------------------------------------
~------------------------------------------------------------------~A~G~.o~--------------------------------------------------------------------------------------------------------------~ 
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gram illustrates a different mode of operation for a dif· 
ferent type of input signal. Reference to these dia· 
grams will reveal the circuits used and those circuits 
not used for the particular arrangement. The method of 
switching these circuits in and out is not shown be· 
cause the diagrams are predicated on the fact that all 
the required switching has been accomplished. 

The following discussion is a brief oudine of the 
routing of those circuits which are patched to and from 
various destinations by means of the Patch Panels. A 
permanent connection is made in all cases from the 
point of origin of the circuit to a connector on a Patch 
Panel. By suitable patching this circuit is routed to 
its ultimate destination. 

a. ANTENNA.-The antenna is routed into one or more 
of the Amplifier-Converter units encompassing the oper
ating frequency by a patch on the Patch Panels in bays 
1, 2 Ol 3, 

b. TUNABLE LOCAL OSCILLATORS.-Tunable local 
oscillator injection voltage can originate in any one of 
the four Amplifier-Converter units AM-450/FRR-24, AM-
451/FRR-24, AM-452/FRR-24 and AM-453/FRR-24 in 
bays 1, 2 and 3. This voltage can be applied to the 
corresponding Amplifier-Converter in the two bays other 
than ,the bay serving as the originati--g point. Manual 
switching on the Control Panel is required in addition 
to patch cord connections to achieve these results. 

c. CRYSTAL-CONTROLLED LOCAL OSCILLATOR.
This local oscillator injection voltage originates in Os
cillator Assembly 0-131/FRR-24 in bay 2. Two oscil· 
lator output frequencies can be obtained from this unit 
simultaneously. A ,common output can be taken from 

this unit to be applied to bays 1, 2 and 3. Two 
separate outputs can be used to operate the three bays 
in any desired combination e.g., bays 1 and 2 on one 
frequency and bay 3 on the other. Here again manual 
switching on the Control Panel is required in addition 
to patching to achieve these results. 

d. CRYSTAL CALI BRA TE.-Marker frequencies for 
calibration purposes originate in Oscillator Assembly 
0-131/FRR-24. These markers can be patched into any 
Amplifier-Converter unit in bays 1, 2 and 3 through the 
Control Panel SB-142/FRR-24. 

e. 1700-KC.-The 1700-kc. voltage for frequency con
version in Frequency Converter CV-126/FRR-24 in 
bays 1, 2 and 3 can originate from a crystal controlled 
oscillator or a tunable oscillator in each CV ·126/FRR-
24 or it can be obtained from the automatic frequency 
controlled 1700-kc. oscillator in each Frequency Shift 
Converter CV-127/FRR-24 in bay 4. Any one of these 
sources of 1700-kc. voltage can be used for injection 
to all three Frequency Converters CV-126/FRR-24, or 
each converter can obtain 1700-kc. voltage from a se· 
parate source. 

f. 50-KC. AM.-This I.F. output originates in the R.F. 

Amplifiers AM-454/FRR-24 in bays 1. 2 and 3. Three 
separate outputs from three different originating units 
can be patched into two Amplifier-Detector units AM-
440/FRR-24 and one Amplifier-Detector AM-438/FRR
or any suitable combination thereof. In diversity opera
tion two or three separate outputs can be applied to 
Amplifier-Detector AM-438/FRR-24 to achieve the 
necessary combining action. 

g. AGC.-Automatic gain control voltage can ongtnate 
from Amplifier-Detectors AM-439/FRR-24 or AM-440/ 
FRR-24 when single channel operation is required and 
from Amplifier-Detector AM-438/FRR-24 when dual or 
triple diversity operation is required. 

h. KEYED D.C..-This D.C. output originates in the 
rwo Amplifier-Detector units A~I-440/FRR-24 and the 
Amplifier-Detector AM-438/FRR-24. These three out
puts can be patched singly into any one of the three 
Keyers KY-62/FRR-24 in any desired sequence. 

i, F .S. KEYED D.C.-Two separate outputs of this 
type originate from Comparator-Keyer CM-32/FRR-24 in 
bay 4. These outputs can be patched into any two of 
the three keyers KY -62/FRR-24. 

j. EXT. TONE.-Provision is made on the Patch 
Panel in bay 4 to accept three separate tone inputs 
from external apparatus. These input signals can be 
patched singly into the three Keyers KY-62/FRR-24. 

k, 50-KC. F.S.-This frequency-shift I.F. output origi
nates in R.F. Amplifiers AM-454/FRR-24 in bays 1, 2 
and 3. The three available outputs can be patched 
singly into the three Frequency Shift Converters CV-
127/FRR-24 in bay 4. 

l. F .S. C.O.N.S.-This carrier-off-noise-suppression 
(CONS) voltage originates in R.F. Amplifiers AM-454/ 
FRR-24 in bays 1, 2 and 3. This voltage can be patch
ed singly into the Frequency Shift Converters CV-127/ 
FRR-24 to actuate the C.O.N.S. relay. 

3. CIRCUIT ANALYSIS. 

The following subparagraphs discuss in detail the cir
cuitry of the AN/FRR-24. In general, the discussion 
follows the outline presented on Figure 2-4. 

a. TUNING.-Tuning of the R.F. amplifiers, converter 
and H. F. oscillator stages is accomplished by a front

panel mounted control dial which drives a seven sec
tion ganged capacitor C-103. Variable potentiometer 
R-127 is ganged with the main tuning capacitor and the 
circuit so arranged that as the tuning is changed the 
screen voltage of V-102 and V-103 is changed simul
taneously to hold the gain flat within 6 DB over the fre
quency range of one band. 

The main tuning drive is a two-speed drive mounted 
on ami-friction bearings. The use of ami-backlash 
springs eliminates the possibility of backlash in the 
drive. A rotary stop is provided to prevent the drive 
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Figure 2-4. AH/FRR-24, Overall SimplilieJ Functional Block Diagram 

turning beyond minimum or maximum capacity of the 
main tuning capacitor. The main tuning drive is geared 

to three individual dial scales. The large drum scale 
indicates frequencies in megacycles where~s the small
er scale has linear markings for logging purposes. The 
projection dial indicates frequencies in kilocycles. 
Two concentric tuning knobs are employed to obtain 
both fine and coarse tuning. The outer knob, which 
has a gear ratio of 160 to 1, is utilized for fine tuning. 
The inner knob, which has a gear ratio of 20 to 1 is 
utilized for coarse tuning. 

For clear presentation of the calibration points a mag
nified view of the projection dial is projected onto a 
screen (viewed on the front-panel) by a lamp 1·101 and 
system of lenses and mirrors. The projection dial 
switch S-102 extinguishes the lamp if necessary. An 
index set is provided for adjustment of the projection 
dial pointer. 

h. CALIBRATION.-For calibration checking a crystal 
calibrator located in the Oscillator Assembly 0-131/ 
FRR-24 is used as a tuning marker. Unmodulated mark
er frequencies in multiples of 200 kilocycles are fed in
to the Amplifier Converter units. 

c. R.F. AMPLIFIER CIRCUIT DETAILS (AM-450/ 
F RR-24, AM-451/FRR-24, AM-452/FRR-24, AM-453/ 
FRR-24). (See Figure 2-5.)-The antenna input signal 
connected to the antenna input connector J-115 is coup
led across the primary winding of T-101; the 70-ohm in-

put transformer. The first R.F. amplifier tuned circuit 
consists of the secondary winding of T-101 and capa· 

cltor section C-103A. The iron-core tuning adjustment 
of T-101 and a variable Antenna Trimmer capacitor 
C-102 provide a means of accurately aligning the tuned 
circuit. Capacitor C-101 is a fixed parallel padder and 
C-174 a series padder. C-101 is not used in the AM-
4 52/FRR-24. The R.F. signal appearing across trans
former T-101 is coupled to the grid of the 1st, R.F. am· 
plifier tube V-101, a type 6BA6, through coupling capa
citor C-104. The D.C. grid return from the control grid 
of V-101 to the cathode follower triode section of the 
A.G.C. bias tube V-105 is completed through the grid 
load resistor R-101. Screen voltage is obtained through 
isolation resistors R-145 and R-103. C-106 is the 
screen bypass capacitor. Plate potential to V-101 is 
applied through transformer T-102. 

The circuitry of the second and third R.F. stages is 
similar to that of the first except the control grids of 
V-102 and V-103, type 9003 tubes, are returned to the 
diode connected section of V-105, the A.G.C. bias tube, 
through their respective load resistors R-106 and R-111. 
Potentiometer R-127 is ganged with the main tuning 
capacitor C-103 to change the screen voltage of V-102 
and V-103 with changes in tuning. Adjustable resistor 
R-125 is utilized to adjust the screen voltage of V-102 
and V-103 at the high frequencyend of the tuning range 
to maintain uniform gain over the band. 
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d. FIRST CONVERTER CIRCUIT DETAILS (AM-450/ 
FRR-24, AM-451/FRR-24, A~i-453/FRR-24, AM-452/ 
FRR-24). (See Figu-re 2-6),-Amplified signal voltages 
appearing across transformer T-104 are link coupled to 
transformer T-105. The converter tuned circuit is com
prised of transformer T-105 and capacitor section 
C-103E. The iron-core tuning adjustment of T -105 and 
the variable trimmer capacitor C-131 provide a means of 
accurately aligning the tuned circuit. Capacitor C-130 
is a fixed parallel padder and C-176 a series padder. 
Signal frequencies are connected to the signal grid of 
converter tube V-104, a type 6BE6, from a tap on T-105. 
The H.F. oscillator frequency is coupled to the injec
tion grid of V-104 through capacitor C-150. The signal 
frequency and oscillator frequency are then heterodyned 
and the resultant difference frequency of 1750 kilocyc
les is obtained in the plate circuit of V-104. The out
put of V-104 is connected across the primary winding 
of transformer T ·108. The output of transformer T -108 
is applied to connector J -113 for application to the 
Frequency Converter CV-126/FRR-24 circuits. Screen 
potential for V-104 is obtained from voltage regulator 
V-106 through isolation resistors R-154 and R-118. 
Plate voltage is supplied through transformer T-108. 
Cathode bias is obtained through resistor R-ll6 which 
is bypassed by capacitor C-132. 

e. LOCAL H.F. OSCILLATOR AND LOCAL·RE.\IOTE 
R.F. AMPLIFIER CIRCUIT DETAILS (AM-450/FRR-24, 
AM-451/FRR-24, AM-453/FRR-24, AM-452/FRR-24). 
(See Figu-re 2-7).-A type 6C4 triode is used as the high 
frequency oscillator tube V-107 in a tuned plate grid 

tickler circuit. The oscillator tuned circuit consists of 
transformer T-107 and capacitor section C-103F. Ad
justment of the oscillator tuning range is made possi
ble by the iron-core tuning adjustment of T -107 and 
variable trimmer capacitors C-152A and C-152B. 
Capacitor C-151 is a series padder and capacitors 
C-153 and C-154 are temperature compensating capaci
tors. Resistor R-135 is the grid leak. 

The action of the high frequency oscillator is depend
ent upon the setting of the Heterodyne Oscillator switch 
S-202 located on the Control Panel SB-142/FRR-24. 
With the switch set at Local, plate voltage is applied 
to the H.F. oscillator, screen voltage is applied to the 
local R.F. amplifier and screen voltage is removed 
from the remote R.F. amplifier V-109, a type 6AN5 tube. 
The H. F. oscillator output is then coupled through 
capacitor C-178 to the local R.F. amplifier V-108, a 
type 6AN5 tube. The output of V-108 is coupled 
through capacitor C-150 to the grid of converter tube 
V -104 and through transformer T -106 to connectors 
J-111 and J-116. The oscillator injection voltage ap
pearing at connectors J-111 and J-116 can be used for 
other Amplifier-Converter units. 

\\'ith the Heterodyne Oscillator switch set at Remote, 
the screen voltage of the remote R. F. amplifier V ·109 
is restored and the plate voltage of the H.F. oscillator 
V-107 and the screen voltage of the local R.F. ampli
fier V-108 is removed. In this manner the local H.F. 
oscillator V-107 is disabled and the oscillator injec· 
tion voltage from either the Oscillator Assembly 0-131/ 
FRH.-24 or a remote oscillator from another Amplifier-
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Diagram 

Converter may be coupled to the remote R.F. amplifier 
V-109 via connector J-112. The local and remote R.F. 
amplifiers V-108 and V-109 have a common plate cir
cuit" from which the mixer injection voltage is taken, 
The tuned circuit of the local and remote amplifiers 
comprise capacitor section C-103G and transformer 
T-106. Trimmer capacitor C-184 is a variable parallel 
padder and C-181 is a fixed series padder. Inductor 
L-107 and resistor R-133 are utilized as parasitic sup· 
pressors. All of the bias voltage appearing across the 
converter grid resistor R-117 is fed back to the grids of 
V-108 and V-109 through resistors R-130, R-134 and 
R-142 to serve as an automatic excitation regulator. 
F eedthru capacitor C-180 is projected through the R. F. 
amplifier compartment to serve as a test point for meas· 
uring this voltage. Plate voltage for V-108 and V-109 
is applied through transformer T-106. Screen voltage 
for V-108 is applied through screen dropping resistor 
R-132 which is bypassed by capacitor C-146. Cathode 
bias is obtained through resistor R-131 which is by· 
passed by capacitor C-145. Screen voltage for V -109 is 
applied through dropping resistor R-138 which is by
passed by capacitor C-155. Cathode bias is obtained 
through resistor R-139 which is bypassed by capacitor 
C-156. 

f. CRYSTAL OSCILLATOR (0-131/FRR-24). (See 
Figure 2-8),-Tbe crystal oscillator utilizes 16 crys
tal$ in the frequency range of 3.75 to 15 mcs. to pro
vide heterodyne voltages for crystal-controlled opera· 
tion of one or more Amplifier-Converter units. Two 
separate oscillators are used to provide these output 
voltages. Each oscillator has three paralleled outputs 
with equal amplitude at an impedance of 23 ohms, 
Two front-panel mounted crystal switches are used to 

select the crystals necessary to produce the heterodyne 
voltage required for reception of the chosen frequency 
channels. The above crystals are employed with a 
multiplication factor of 1, 2 or 3 times the crystal fre
quency to cover the tuning range of the Amplifier-Con
verter units. Two tuning meters are provided to indi
cate maximum output of the oscillators. Individual 
switches S-803 and S-804 permit simultaneous opera
tion of the oscillators. 

The crystal oscillators V-801 and V-803 are elec
tron-coupled types of oscillators each using a type 
6AH6 tube, Since both oscillator circuits are identi
cal the following description is equally applicable to 
both except for the differences in symbol designa
tions. A tuned circuit composed of inductor L-80 I 
and capacitor C-818 is placed in the cathode circuit 
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Figure 2-8. Crystal Oscillator Stages, Simplified Schematic Diagram 

to obtain the proper R.F. potential in the cathode rela
tive to the grid and screen grid to produce oscillation. 
The cathode potential is obtained in a voltage divi
der circuit composed of the tubes grid-to-cathode cir
cuit capacity plus C-817 in series with the cathode
to-chassis tuned circuit capacitive reactance at the 
oscillating frequency. Each individual crystal Y -801 
through Y-816 comprises the main tank circuit across 
which these impedances are shunted. Due to the fact 
that the resonant frequency of the cathode tuned cir
cuit is lower than the crystal frequencies used, the 
cathode-to-chassis circuit presents a capacitive re
actance at the crystal frequency, thus completing the 
capacity voltage divider across the crystal. Plate 

voltage is supplied through inductors L-80~ .and 

T -801 bypassed by capacitors C-822 and C-821. 

Screen voltage is supplied through R-804 and R-803 
bypassed by capacitor C-819. Cathode voltage is de
veloped across R-802 bypassed by capacitor C-818. 
The Output 'A' control R-803 is used in the screen 
circuit to control the amount of crystal oscillator 'A' 
output. The output circuit consists of a series-paral
lel LC tuned circuit which permits the fundamental 
frequency and harmonics of the fundamental frequency 
to be, produced in the frequency range of 3. 75 me to 
33.75 me. Parallel tuning is employed in the fre
quency range of 3.75 to 12.75 me. The tuned circuit 
consists of capacitors C-820/). and C-820B in parallel 
with inductor T-801. Inductor L-802 appears as a 
short-circuit. Series tuning is employed in the fre-
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quency range of 12.75 me. to 33.75 me. In this case, 
the tuned circuit consists of capacitors C-820;\ and 
C- 820B in series with inductor L-802. Transformer 
T-801 provides a means of applying output voltage to 
output connectors J -813, J -814 and J·815. Iron-core 
tuning of inductor T-801 in oscillator 'A• is provided 
to set the low end of the frequency range. Simultane
ously the output voltage is fed to a meter rectifier 
tube V-802, a type 6AL5. This rectified voltage is 
used to produce a reading on Tuning Meter • A'. The 
normal reading on the meter is approximately 400 
microamperes. Inductor L-804 and capacitor C-822 
form an R.F. filter. 

The Tuning 'A' control dial is divided into two fre
quency ranges; 2 me. to 11 me. and 11 me. to 40 me. 
to cover the entire range of the equipment. The Tun
ing 'A' control dial is calibrated identical to the main 
tuning dial of the Amplifier-Converter units. It should 
be noted that the dial actually reads the frequency of 
the signal to be received (oscillator output frequency 
less the 1750-kc, I.F. signal generated in the Ampli
fier-Converter units), 

NOTE 
For the reception of a 4 me. signal using this 
oscillator as a means of obtaining heterodyne 
voltage the operator should proceed as fol
lows: 

r----., 
I I 

L-809A I 
I 

15 1 

52..5-"- 1 
I 
I 

]L-8098 i 
I l 

-!:---- _j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I ___ _j 

Use the correct Amplifier·Converter unit for recep
tion of a 4 me, signal. Set- the main tuning control 
dial ot the above unit at 4 me. Insert a crystal whose 
frequency is 1750 kcs. higher than 4 me. (i.e. 5.75 
me.) into any one of the 16 crys-tal positions. 

Set the Crystal 'A' or 'B' switch to the position cor
responding to the crystal position in use. Set the cor
responding Tuning control dial to 4 me. as directly 

read on the inside scale. Adjust the Tuning control 
about this setting for maximum output. It must be 
understood the dial reads 4 me. but the actual fre
quency of the oscillator voltage is 5.75 me. 

g. 200 KILOCYCLE OSCILLATOR AND HARMONIC 
GENERATOR (0-131/FRR-24). (See Figure 2-9).-A 
crystal calibrator comprised of a 6AU6 tube V-805 in 
a 200-kc. crystal oscillator circuit and a 6AG5 tube 
V-806 harmonic generat9r and amplifier provide tuning 
markers to check the accuracy of the frequency cali
bration of the R.F. amplifiers. Inductors L-810 and 
L-809 are connected in series, shunted by C-837 to 
form the oscillator tuned circuit. The inductors are 
fitted with variable iron cores and the capacitor is 
variable to resonate these components to the actual 
crystal frequency. Plate voltage to the oscillator is 
supplied through resistors R-816, R-817, R-812, R-813 
and inductor L-809. Screen voltage is applied through 
resistors R-816 and R-817 bypassed by capacitor 

C-843 I ------ 111-.001 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J~Q.8_J 

IW ... <p-aol 
#12 

CRYSTAL 
CALIBRATE 
OUTPUT 

TO 
J-809 

Figure 2-9. 200 kc. Oscillator and Harmonic Generator Stages, Simplified Schematic Diagram 
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Figure 2-JO. 1750-kc:. I.F. Amplifier Stages, Simplified Schematic Diagram 

C-839. The 200-kc. output of Y -805 is capacitively 
coupled through capacitor C-840 to the grid of the 
6AG5 tube, Y-806. Screen voltage to the amplifier 
tube is supplied through resistor R-818. Plate volt· 
age is supplied through resistors R-818 and R-815. 

With the Calibrate switch S-805 in the On position 
the crystal calibrator feeds unmodulated frequencies 
at multiples of 200 kcs, to connector J-809 for appli
cation to the R.F. amplifiers. Capacitor C-841 and 
inductor L-811 form a series resonant circuit used to 
peak those harmonics of the crystal above 14 me. The 
average amplitude of harmonics from the amplifier is 
2000 microvolts. 

h. 1750 KC. I.F. FREQUENCY AND SECOND CON· 
VERSION CIRCUITS (CV-126/FRR-24).-The second 
frequency-conversion circuits provide an intermediate 
step in sharpening the broad selectivity and lowering 
the 1750-kc. intermediate frequency to the sharp se
lectivity and intermediate frequency of 50 kilocycles. 
The frequency changing function also provides a con-

venient point for vernier tuning or automatic frequenc}i 
control tuning. If this intermediate step were not em· 
ployed, the undesired image response could not be at
tenuated sufficiently. If the frequency were not con
verted to some low frequency, the required selectivity 
could not be obtained in the following I.F. amplifiers. 
Even though two frequency conversions are employed, 
the undesired image response resulting at each con
version is attenuated many times more than would be 
possible with a single frequency conversion circuit. 

(1) 1750-KILOCYCLE I.F. AMPLIFIERS. (See 

Figure 2-10.)-The 1750-kilocycle output of the R.F. 
amplifiers is fed into the I.F. chain through input con
nectors J-302, J-303, J-304 or J-307. This signal is 
transformer coupled to the grid of the selected I.F. 
amplifier tube Y-301, V-302, Y-303 or Y-304, all type 
9003, through transformers Z-301, Z-302, Z-303 or 
Z-304. The I.F. stages operate with fixed cathode 
bias and have roughly unity gain. All 1750-kilocycle 
I.F. stages are tuned to a center frequency of 1750 
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kilocycles which is high enough to give the required 
image rejection. The center frequency is also low 
enough to provide sufficient selectivity for the re
quired second image rejection. Selection of the de
sired R.F. amplifier results in the 1750 kilocycle I.F. 
signal being applied to the corresponding I.F. input 
transformer. Each input stage is identical in circuit
ry with a cathode bias resistor and bypass capacitor 
and a screen dropping resistor with its bypass capa
citor. Plate voltage is fed through R-309 bypassed by 
capacitor C-315 and applied to the plate of all input 
stages through the primary winding of Z-305. Trans
formers Z-305 and Z-306 are common to all input 
stages and employ permeability tuning. The stages 
are coupled with T pad capacitor networks C-316, 
C-317 and C-318 to provide sufficient attenuation to 
reduce the gain to roughly unity. 

The output of Z-306 is directly coupled to the grid 
of V-305, a type 9003 tube. Cathode bias is develop

ed across R-310 bypassed by capacitor C-321. Screen 
voltage is supplied from V-312 a voltage regulator 
type OA2 tube through screen dropping resistor R-337 
which is bypassed by capacitor C-322. Voltage is 
supplied through plate resistor R-311 bypassed by 
capacitor C-325 to the plate through the primary wind-

FROM 
V-306 OR V-308 

osc. 
OUTPUT 

B+ 
150V 

ing of Z-307. Coupling between the output of the se
cond I.F. stage and the input transformer of the se
cond converter stage is accomplished by the use of 
the T pad capacitor network C-326, C-327 and C-328. 
This network is used to provide sufficient attenuation 
to hold the gain at approximately unity. 

(2) SECOND CONVERTER CIRCUIT, V-310 (CV-
126/FRR-24). (See Figure 2-11).-The 1750 kc. out
put of Z-308 is directly coupled to the signal grid of 
the second converter tube V-310, a type 6BE6. Simul
taneously the output from Z-309 is coupled through 
capacitor C.-352 to the injection grid of V-310. The 
frequency of this signal is 1700 kilocycles. Cathode 
bias is obtained by the voltage drop across resistor 
R-330 which is bypassed by capacitor C-353A. Screen 
voltage is applied through screen dropping resistor 
R-331 bypassed by capacitor C-347C. Plate voltage 
is applied through plate resistor R-332 and transfor
mer Z-311 bypassed by capacitor C-3538. Capacitor 
C-367 is used for parasitic suppression. Frequency 
conversion from 1750 kilocycles to 50 kilocycles is 
accomplished in this stage. The 1750-kilocycle sig
nal is combined with the output of either one of the 
two 1700-kilocycle oscillators or from a remote oscil
lator. The resultant frequency of the output signal 

L-3088 
27.5Jlh 
.62 .f\. 

L-308A 
27.5)J.h 
.62-"-

SECOND CONV. 
OUTPUT 

.------.-... m v-311 
I.F. AMP 

GRID 

TO 
v -309---ll--..,l,ll-

ORIGINAL 

R.F. AMP 
GRID 

.I 

R-331 
4700 

B+ 
150V 

Figure 2-11. Second Converter Stage V-310, Simplified Schematic Diagram 
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Figure 2-12. Seconcl Conversion Crystal Oscillator Stage V-306, Variable Oscillator V-308 ancl R.F. Amplifier 
V-307, Simplifiec(. Schematic Diagram 

becomes 50 kilocycles, Transformer Z-311 is broadly 
tuned due to heavy loading resulting in a low Q. 

(3) SECOND CONVERSION CRYSTAL OSCILLA· 
TOR CIRCUIT (CV-126/FRR-24). (See Figure 2-12).
The second conversion crystal oscillator V-306, a 
type 6AU6 tube, is an electron-coupled type of cir
cuit. A tuned circuit made up of inductor L-309 and 
capacitor C-333 is placed in the cathode to obtain the 
proper R. F. potential in the cathode relative to the 
grid and screen so that oscillation will result. The 
cathode potential is obtained in a voltage divider cir
cuit composed of the tubes grid-to-cathode circuit 
capacity and C-332 in series with the cathode-to
chassis tuned circuit capacitive reactance at the os
cillating frequency. The crystal Y-301 comprises the 
main tank circuit across which these impedances are 
shunted. Due to the fact that the resonant frequency 
of the cathode tuned circuit is lower than the crystal 
frequency of 1700 kilocycles the cathode-to-chassis 
circuit presents a capacitive reactance at the crystal 
frequency, thus completing the capacity voltage divi
der across the crystal. Plate voltage is applied from 

voltage regulator V-312 through resistor R-324 and 
the primary winding of Z-309. Screen voltage is 
also supplied from, voltage regulator V-312 through 
screen dropping resistor R-314 bypassed by C-334. 
Cathode bias is developed across resistor R-313 by
passed by capacitor C-333. The frequency of the 
crystal oscillator is 1700 kilocycles which is 50-kc. 
below the 1750 kc. carrier frequency. This output is 
fed through Z-309 to the injection grid of the second 
converter stage. 

( 4) SECOND CONVERSION VARIABLE OSCILLA
TOR CIRCUIT (CV-126/FRR-24). (See Figure 2-12). 
-The second conversion variable oscillator V -308 
employs a type 6AU6 tube in a highly stable oscilla· 
tor circuit. The oscillator tuned circuit consists of 
C-338, C-339 and C-340 in series with L-310, C-342 
and C-341. The voltage drop across C-342 and C-341 
provide che feedback necessary for oscillation. 
Capacitors C-342 and C-341 are very large in com· 
parison to C-338, C-339 and C-340 thereby causing 
very loose coupling between the tube and the tuned 
circuit and providing a very high 'Q' circuit. The 
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Figure 2-13. R.F. Amplilier V-309, Simplilied Schematic Diagram 

values of C-342 and C-341 are large in comparison 
with the grid-to-cathode and plate-to-cathode capaci
tance of the 6AU6 and as a result any changes in 
these capacitances due to voltage variations or heat
ing effects become negligible. Capacitor C-343 is 
the grid blocking capacitor and res is tor R-318 is the 
grid resistor. Plate voltage is applied from voltage 
regulator tube V-312 through resistor R-324 and the 
primary winding of Z-309. Screen voltage is applied 
through screen dropping resistor R-320 bypassed by 
capacitor C-344. Resistor R-319 is used to prevent 
parasitic oscillations. The oscillator tuned circuit 
is completely shielded and the frequency is control
led from the front panel by means of the VFO control. 
The nominal output frequency of this oscillator is 
1700 kilocycles and is tunable over a seven kilocycle 

range. 
(5) SECOND CONVERSION R.F. AMPLiFIERS 

(CV-126/FRR-24)--R.F. Amplifier V-307, a type 
6AG5 tube, is used to amplify the incoming remote 
oscillator voltage before application to the second 
converter. See Figure 2-12. The external oscillator 
is capacidvely coupled to the grid of V ·307 through 
capacitor C-335. Resistor R-315 is employed as a 
load for the incoming oscillator signal. Cathode bias 
is developed across resistor R~316 bypassed by capa· 

citor C-336. Plate and screen voltages are supplied 
from voltage regulator V~312, Plate voltage is ap
plied through resistor R~324 and the primary winding 
of Z-309 bypassed by capacitors C-347 A and C-348. 
Screen voltage is applied through resistor R-317 by
passed by capacitor C -337. 

R.F. Amplifier V-309, a type 6AK6 tube, amplifies 
the 1700-kilocycle output of the second conversion 
oscilla.tor for application to a remote circuit. (See 
Figure 2-13). The 1700-kilocycle output of Z-309 is 
capacitively coupled to the grid of V-309 through 
C-352. Resistors R-328 and R-327 are used as a volt
age divider network to determine the amount of input 
signal to the grid of V-309. Cathode bias is develop
ed across resistor R-326. Plate voltage is supplied 
from the voltage regulator through resistor R-325 by
passed by capacitor C-3478. Resistor R-329 is used 
as a terminating load across inductance L-313A. The 
1700-kilocycle signal is link coupled through indue· 
tance L-313A to J-306 for external use. 

(6) I.F. AMPLIFIER V-311 (CV-126/FRR-24).(See 
Figure Z-14),-The output of Z-311 is capacitively 
coupled through capacitor C-355 to the grid of V-311 
a type 6C4 tube. Plate voltage is applied directly 
from the voltage regulator tube bypassed by capacitor 
C-356. Inductance L-315 offers a high impedance to 
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1700 kilocycles. The 50-kilocycle cathode follower 
output of V-311 is connected to J-305 for application 
to the filter circuits. See Figure 7-77 for the selec
tivity curve of the 1750-Kc. I.F. system. 

i. FILTER CIRCUITS (Filter Assembly F-99/FRR-
24).-The filter circuits contribute no gain to the re· 
ceiver but determine the final bandwidth before de
modulation. The filter stages provide a choice of 
eight bandwidths as selected by the Selectivity 
switch S-401. 

(1) I.F. AMPLIFIER V-401 (F-99/FRR-24). (See 
Figure 2-15).-The output of the I.F. amplifier V-311 
is applied through coupling capacitor C-401 across 
the grid load resistor R-401 of I.F. amplifier V-401, 
a type 6AG5. I.F. amplifier V-401 is a conventional 
amplifier circuit except that the plate and screen cir
cuits are connected to chassis instead of being con
nected to a point that is positive with respect to the 

V-401 
I. F. AMP. 

C-401 6AG5 

SOKC~Oi 
INPUT >---j_ i!'L'B 

chassis. Cathode resistor R-402 is connected in the 
negative 21 0-volt circuit. Therefore the plate and 
screen circuits, which are at chassis potential, are 
positive with respect to the negative cathode. Screen 
dropping resistor R-403 is bypassed by capacitor 
C-403. 

(2) FILTER CIRCUIT DETAILS (F-99/FRR-24).
The output of the I.F. amplifier V-401 is coupled to 
one of seven bandpass filters as selected by the set
ting of the Selectivity switch S-401. The bandwidths 
provided are as follows: 125 cycles, 250 cycles, 500 
cycles, 1 kc., 3 kc,, 6 kc. and 12 kc. at 6 db. attenua
tion. See Figures 7-78 through 7-81 for characteris· 
tic selectivity curves. 

Two hermetically sealed units are provided to ob
tain the 'Q' necessary at the 125-cycle and 250-cycle 
bandwidths. The 125-cycle filter Z-401 (Figure 2-16) 
consists of two interstage transformers and a system 

-210V 

OUTPUT 
TO 
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sw. 

6SK 

2-18 
Figure 2-15. I.F. Amplifier V-401, Simplified Schematic Diagram 
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Figure 2-23. I.F. Amplifier V-410, Simpliliecl Schematic Diagram 

of crystals, resistors and capacitors. The 250-cycle 
filter Z-402 (Figure 2-17) comprises a system of re
sistors, capacitors and toroidal inductors. The 18-
kc. selectivity is not filtered but is determined by 
the 50-kc. I.F. amplifier circuits. Resistor R-404 is 
provided as a plate load for I.F. amplifier V-401 when 
the Selectivity switch S-401 is in the 18-kc. position. 
Double tuned I.F. transformers are utilized in the re
maining five channels to obtain the necessary band
width. See Figures 2-18 through 2-22. Type 9003 
tubes are employed throughout except in the 12-kc. 
c hanne I where it is necessary to use type 6AG5 tubes 
to obtain the necessary gain. The I.F. stages in the 
500-cycle, 1-kc., 3-kc., 6-kc. and -12-kc. channels 
operate with fixed bias and have an overall voltage 
gain of 1 to 1. Their purpose is tO provide selecti
vity without amplification. All the I.F. stages except 
the 12-kc. I.F. strip are coupled with T-pad capacitor 
networks to provide sufficient attenuation to hold the 
gain at unity throughout the system. In the 12-kc
I.F. strip a combination of resistor T-pad and capaci
tor T-pad coupling networks are utilized to obtain the 
proper attenuation, Plate and screen potentials of 
the I. F. amplifier tubes employed in the filter circuits 
are obtained from the positive 210-volt source through 
their respective load impedances. 

(3) I.F. AMPLIFIER V-410 (F-99/FRR-24). (See 

Figure 2-23).-The output of the filter system is 
capacitively coupled through capacitor C-499 to the 
control grid of the I.F. amplifier V-410 a type 6C4, 
employed as a cathode follower. The output of V ·410 
is connected to coaxial connector J-402 for applica· 
tion to the 50-kc. I.F. amplifier circuits. 

j. 50-KC. I.F. AMPLIFIERS (R.F. Amplifier AM-
454/FRR-24).-The 50-kc. I.F. amplifier circuits pro
vide a means of obtaining gain without appreciably 
sharpening the selectivity characteristic. An overall 
gain of approximately 97 db. and a nominal bandwidth 

of 18 kilocycles are obtained in this system. The 
overall gain can be manually adjusted to the desired 
level by either the AM Diversity Gain or R.F. Gain 
controls. A single 50-kc. input channel handles the 
input signal from the frequency conversion circuits. 
The system employs three stages of I.F. to obtain the 
desired gain and selectivity of the 50-kc. AM signal. 

(1) 50 KC. AM I.F. AMPLIFIER AND CATHODE 
FOLLOWER CIRCUITS, V-601, V-602, V-603 AND 
V-604 (AM-454/FRR-24). (See Figure 2-24).-The 
output of the filter circuit is applied to input con
nector J-606 and then is capacitively coupled through 
capacitor C-601 to the control grid of V-601, a type 
9003 tube. Plate voltage is supplied through resis
tor R-607 and band-pass filter Z-60 I. C-604 is the 
plate bypass capacitor. Screen voltage to this tube 
and V-602 and V -603 is supplied through resistors 
R-604 and R-603 which are bypassed by capacitot 
C-603. Filter Z-601 provides the major portion of the 
selectivity of the I.F. Amplifier. This amplifier stage 
has a bandwidth of 18 kilocycles and a voltage. gain 
of 23 db. The output of Z-601 is capacitively coupled 
through capacitor C-606 to the control grid of the se· 
cond I.F. stage tube V-602. Plate voltage is applied 
through resistor R-609 and inductor L-601 of filter 
Z-602. C-607 is the plate bypass capacitor. The 
voltage gain of this stage is 27 db. The output of 
filter Z-602 is capacitively coupled through C-610 to 
the control grid of the third I.F. stage tube V -60 3. 
Plate voltage is supplied through resistor R-612 and 
inductor L-602 of filter Z-603. Capacitor C-611 is the 
plate bypass. The gain of this third I.F. stage is 27 
db. The I.F. amplifier is comprised of three stages 
with an overall gain of 77 db. Filters Z-602 and 
Z-603 are very broadly tuned compared with Z-601. 
The output of Z-603 is capacitively coupled through 
C-613 to the grid of the cathode follower stage V-604 
which provides a low impedance method of coupling 
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T-601. Capacitor C-626C is the plate bypass. The 
output of V-608 is applied across step-down matching 
transformer T -601 to connector J -605 for application 
to the Frequency-Shift Converters. 

the 50-Kc. AM output to associated circuits. A se
lectivity curve is shown in Figure 7-82. AGC volt
age is supplied to input connector J -607 to be applied 
to the grids of the three I.F. stages. The gain of 
V-601, V-602 and V-603 can be adjusted by manually 

setting the front-panel mounted AM Diversity Gain 
control R-603, which varies the screen potential on 
the three tubes. 

(2) 50 KC. F.S. I.F. AMPLIFIER CIRCUIT, V-608 
(AM-454/FRR-24) • (See Figure 2-25).-The output of 
the cathode follower V -604 is capacitively coupled 
through capacitor C-625 to the grid of the I.F, ampli· 
fier V-608. The amount of input to this I.F. stage is 
manually controlled by the panel-mounted FSK Diver
sity Level control R-616. The gain of this stage is 
20 db. Cathode bias is developed across resistor 
R-631 bypassed by capacitor C-626A. Screen voltage 
is applied through resistor R-632 bypassed by capa
citor C-6268. Plate voltage is applied through resis· 
tor R-633 and the primary winding of transformer 

P-601~ 
!lfl4 
50Kc 

INPUT =' 

G-601 
1
.0001 

R-601 
470K 

G-602 

470)J.)J.F~ 

R~~ M 
r--47-'VvO'V---"'\AA.MI\r-10-K -'\N\IO~K----·210V 

DIVERSITY 
(JAIN 

R-605 R-606 

(3) 50 KC. F .S. C.O.N.S. CIRCUIT (AM-454/FRR-
24). (See Figure 2-26).-The cathode follower output 
of V-604 is also coupled to the SO-kilocycle I.F. am
plifier comprised of V ·606 and Z-604 which provides 
further selectivity and voltage gain. Rectification of 
the 50-kilocycle intermediate frequency is accom· 
plished by the use of a full-wave double-diode rec
tifier tube V -607. The rectified signal is fed through 
R-627 to connector J-602 for application to the fre
quency shift C.O.N.S. (carrier-off-noise-suppression) 
circuit. This voltage is used to actuate a relay in 
order to disable the FSK system during the absence 
of frequency-shift signals. Bias for V-606 is obtained 
across resistor R-623 bypassed by capacitor C-617 A. 
Screen voltage is applied through resistor R-624 by
passed by capacitor C-617B. Plate voltage is sup-

4701< 

C-605 

.oo!l 

Oov lOOK 

~~3T----~·~~~-------+-------------4----------------------J 

B+ 
210V 

B+ 
210V 

V-~~8 -""l'llli;....-;-.-s; 
l:.F. AMP 

GRID 

L..--e::=.=.;ri!--< P-601 50 Kc 
i'l!l2 AM 

OUTPUT 

Figure 2-24. 50-Icc. I.F. Amplifier Stages V-601, V-602, V-603 ancl V-604, Simplifiecl Schematic Diagram 
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Figure 2-25. 50-kc. F.S. I.F. Amplifier Stage V-608, Simplified Schematic Diagram 
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Figure 2-26. 50-kc. F.S. CONS Stages V-606 ancl V-607, Simplified Schematic Diagram 

plied through resistor R-625 and the primary winding 
of Z-604. Capacitor C-618 is a plate bypass. Z-604 
has the characteristics of a broadly tuned transformer. 
The second I.F. Level meter is utilized to measure 
the rectified output of V -607. The meter calibration 
is adjusted by use of potentiometer R-629. 

k. DETECTORS. 
(I) I.F. AMPLIFIER V-701 AND DETECTOR 

V-705 CIRCUIT DETAILS (Amplifier-Detector AM· 
439/FRR-24). (See Figure 2-27).-The output of the 

50-kc. I.F. amplifier system is connected into the 
Amplifier-Detector AM-439/FRR-24 through input 
connector J · 705. The signal is capacitive! y coupled 
to the grid of the I.F. Amplifier tube V -701, a type 
6AK6, through coupling capacitor C-701. The I.F. 
stage has an approximate gain of 10, (i.e. a one-volt 

50-kc. signal impressed on the grid of V-701 would be 
11 volts D.C. as read across the diode load resistors 
R-722 and R-723). The 50-kilocycle I.F. signal from 
the cathode of V-701 is capacitively coupled to the 
signal grid of V-702 where it is used as a heterodyn· 
ing signal for the reception of CW signals and zero 
beat tuning of the incoming signals. The output of 
the I.F. amplifier is fed to the primary winding of 
the I.F. transformer Z-701. Transformer Z-701 is a 
shielded double-tuned assembly employing air-di· 
electric variable capac it or adjustments C-704 and 
C-705. Plate and screen voltage is supplied through 
resistor R-704 which is bypassed by capacitor 

C-7028. Plate voltage is supplied through the primary 
winding L-701A of Z-701. Cathode bias is obtained 
from the voltage drop across resistors R-703 and 
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R-736. Resistor R-703 is bypassed by capacitor kilocycle signal from the cathode of the I.F o amplifier 

C-702A. tube V-701 is capacitively coupled through C-737 to 

Transformer Z-/01 is broadly tuned and has a low the signal grid of the heterodyne detector V-702, a 
'Q' 0 The output of the secondary is applied to the type 6BE6 tube. Plate voltage is obtained through 
plates of a full-wave duo-diode type linear rectifier plate load resistor R-709 and R-712 bypassed by capa-
tube V-705, a type 6AL5, where detection of the 50- citor C-710. Screen voltage is obtained through resis-
kilocycle I.F. signal is accomplished. The full-wave tor R-708 bypassed by capacitor C-708B. Cathode 

circuit produces a ripple frequency of 100 kilocycles voltage is developed across resistor R-707 bypassed 
which is more easily filtered than 50 kcs. Low dis- by capacitor C-708A. 
tortion is another advantage obtained by the use of a Heterodyning action is accomplished by either the 
double-diode type of rectifier. The mid-point of the conventional 50-kilocycle crystal controlled oscUla-
secondary winding of Z-701 feeds the detected signal tor V-703, a type 6AK5, for zero beat tuning or a 
to the low-pass filter Z-702 which determines the variable beat-frequency oscillator tube V-704, a type 
audio bandwidth. Z-702 also attenuates the 100- 6AU6. The output of the heterodyne detector V-702 
kilocycle ripple frequency appearing at this point. is filtered by the low-pass filter Z-703. It is used to 

(2) HETERODYNE DETECTOR V-702, CRYSTAL provide a suitable bandwidth and attenuate the 50-
AND BEAT FREQUENCY OSCILLATORS V-703 AND kilocycle carrier from the BFO and crystal oscillator. 
V-704 (AM-439/FRR-24). (See Figure 2-28).-The 50- The filter output is capacitively coupled through 
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Figure 2-27. /.F. Amplifier V-701 ancl Detector V-705, Simplified Schematic Diagram 
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Figure 2-28. Heterodyne Detector V-702, Crystal and Beat Frequency Oscillator V-703 and V-704, Simplified 
Schematic Diagram 

capacitors C-709 and C-7 48 to the grid of V ·707. 
The output of the crystal oscillator is applied to the 

injection grid of the heterodyne detector through 
Z-704 which is permeability tuned. The oscillator 
operates on a crystal-controlled frequency of 50 kilo· 
cycles. The oscillator is used for zero-beat tuning of 
the incoming signal. Plate voltage is supplied 
through section S-702C of the Reception switch, plate 
load resistor R-713 and filter resistor R-716 which is 
bypassed by C-712. Screen voltage is supplied 
through resistor R-715 which is bypassed by capaci· 
tor C-716. 

The beat frequency oscillator V-704 is used for CW 
reception. The output is fed through switch section 
S-702B of the Reception switch to the injection grid 
of the heterodyne detector. Transformer Z-705 is a 
shielded RF oscillator coil.tuned by variable capaci· 

tor C-723 and fixed capacitor C-724. The audio beat 
frequency is controlled by the BFO control C-725 
which is completely shielded and has a beat frequen
cy range of O,to 4000 cycles. Plate voltage is applied 
through section S-702C of the Reception switch and 
plate filter resistor R-719 which is bypassed by capa
citor C-718. 

(3) I.F. AMPLIFIER V-901., DETECTOR V-902 
AND AUDIO FILTER CIRCUIT DETAILS (Amplifier· 
Detector AM-440/FRR-24). (See Figure 2-29).-The 
50-kilocycle cathode follower output of the I.F, am
plifiers is fed into Amplifier-Detector AM-440/FRR· 
24 through input connector J-907. This signal input 
is capacitively coupled through capacitor C-901 and 
appears across grid load resistor R-901 of the I.F. am· 
plifier stage. This single 50-kilocycle I.F. amplifier 
comprised of V-901, a type 6AK6 pentode, and Z-901 
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provides further selectivity and voltage gain. Z-901 
is a shielded, double-tuned band-pass filter employing 
air-tuned variable capacitor adjustments C-904 and 
C-905. This filter is broadly tuned and has a low 
'Q'. Screen voltage is supplied through resistor 
R-903 which is bypassed by capacitor C-9028. Plate 
voltage is supplied through primary winding L-90 lA 
of I.F. transformer Z-901. Cathode bias is supplied 
by the voltage drop across resistor R-902 which is 
bypassed by capacitor C-902A. 

Detection of the single 50-kilocycle I.F. frequency 
is accomplished by the use of a double-diode type 
linear rectifier tube V-902, a type 6AL5 dual diode. 
Use of this rectifier circuit results in a ripple fre
quency with a fundamental twice that obtainable from 
a single diode (i.e. 100 kilocycles). The rectified 

D.C. signal is then fed through one of two low-pass 
filters (Z-902 or Z-903) to provide the proper audio 
bandwidth for the type of reception used. One of the 

~ ~19 

50 KC -=
AM INPl/T 

V-901 
I.F. AMR 

6AK6 

C-901 

J 1.001 

5 

-9028 
,I 

two bandwidths {600 or 6000 cycles per: second) is 
selected by the setting of the two-section Audio Band
width switch S-901. The 6-kilocycle passband is 
used for telephonic communications, the 600-cycle 
passband is used to pass C.W. keyed on/off signals 
with a dot repetition rate up to 200 dot cycles per 
second. The 6-kilocycle filter Z-902 is of the low
pass type providing a flat response within 1 db. from 
zero to 6 kilocycles with an attenuation of at least 
46 db. above 40 kilocycles. The 600-cycle filter 
Z-903 is flat within 1 db. from zero to 600 cycles 
with an attenuation of at least 30 db. at 1000 cycles. 

(4) I.F. AMPLIFIERS V-1001, V-1004, V-1006, DE
TECTORS V-1002, V-1005 AND V-1007 (Amplifier-De
tector AM-438/FRR-24).-Each of the three separate 
50-kilocycle input I.F. stages, dual diode detectors 
and the dual low-pass audio bandwidth filter circuits 
are designed and function in the same manner as des
cribed in preceding paragraph 3. k. (3) except for 

V-902. 
DETECTOR 

6AL5 

-------- ....J 

Figure 2-29. I.F. Amp/iller V-901, Detector V-902 and Audio Filter Stages, Simplified Schematic Diagram 
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Figure 2-30. Switching Diode Stages, Simplified Schematic Diagram 

symbol number designations. The 50-kilocycle I.F. 
output signal is connected into Amplifier-Detector 

AM-438/FRR-24 through input connectors J -1004, 
J -1008 and J -1009. The two-position three-section 
Audio Bandwidth switch S-1001 selects the proper 
bandwidth for the type of reception used. 

(5) SWITCHING DIODE CIRCUIT DETAILS (AM-438/ 
FRR-24). (See Figure 2-30),-Three switching diodes 
V-1003A, V-10038 and V-1008 are utilized in a resis
tive type circuit. The strongest signal will develop 
an equally strong D.C. signal voltage across the 
diode load resistors R-1016 and R-1018. A weaker 

tube V-706A, one-half a type 6AL5. The delay or 
threshold voltage for this tube is controlled by the 
R.F. Gain control R-726. This voltage will not de
crease below the lowest voltage obtained by the range 
of the R.F. Gain control (i.e. 3 volts), Due to the 
manner in which the R.F. Gain control is connected 
in the B·minus voltage divider network., a negative 
voltage within the range of approximately 3 to 15 
volts may be applied to the cathode of V-706A. The 
R.F. Gain control functions as a threshold or carrier
off-noise-suppression (C.O.N .S.) control when the 
A.G.C. switch is at On. When the A.G.C. switch is 

input signal from either one or two of the channels in at Fast, Medium or Slow retarding the R.F. Gain con-
use will cause the associated switching diode tube trol toward zero reduces the receiver gain. The 
or tubes to cease conducting as the stronger signal C.O.N.S. action is obtained by reducing the receiver 
will place a higher negative voltage on the plate than gain manually to the minimum necessary to receive 
on its cathode. In normal operating periods the Level the desired signal. If the signal increases, A.G.C. 
Indicator switch S-1002 is left in the combined posi- action tends to hold the output constant. If the sig-
tion. To monitor the signal level obtained from any nal is turned off, the receiver gain can increase only 
one of the three signal input channels the Level Indi- to a value corresponding to the R.F. Gain control set-
cator switch can be set at the position corresponding ting. If the R.F. Gain control has been retarded ap-
to the channel to be monitored. preciably the gain will not be sufficient to bring noise 

l. A.G.C. AND NOISE LIMITER CIRCUITS (AM-439/ up to an objectionable level. With conventional 
FRR-24). A.G.C. and no C,O.N.S. action, full receiver gain is 

(1) A.G.C. AND NOISE LIMITER CIRCUITS, V-706 applied to noise in the absence of a signal. Similar-
(See Figure 2--31).-The rectified audio output from ly for Al reception the C.O.N.S. action provides 
Z-702 is applied to the A.G.C. and noise limiter cleaner keying by holding down the noise in the ab-
stages. The direct voltage present at the junction of sence of a signal. The time constant of the A.G.C. 
the diode load resistors R-723 and R-722 is fed action may be adjusted for slow, medium or fast (1, 

through filter resistor R-721 to the A.G.C. switch 0.1 or 0.01 second) by the setting of the A.G.C. 
S-701 and in turn to the plate of the A.G.C. delay switch S-701. In the A.G.C. Off position of this 
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Figure 2-31. A.G.C. anJ Noise Limiter Stages V-706# Simplified Schematic Diagram 

switch, a D.C. return to ground is furnished by R-720 
for each of the stages normally receiving their A.G.C. 
voltage from this unit and control R-726 functions as 
an R. F. Gain control rather than a C.O.N .S. threshold 
control. 

The Noise Limiter tube V-7068 utilizes a conven
tional series-valve automatic threshold bias-type 
diode circuit that adjusts itself to the receiver carrier 
level. A front-panel mounted Reception switch is 
available for switching this circuit on or off. A nega
tive voltage proportional to the carrier level is devel
oped across capacitor C-730. This voltage cannot 
change rapidly due to the large values of resistor 
R-724 and capacitor C-730. The noise limiter diode 
acts as a conductor for the audio signal up to a point 
where its plate becomes negative with respect to its 
cathode. Noise peaks that exceed about 30% carrier
modulation level will drive the plate negative instan
taneously and during this time the diode will not con

duct. The large time constanc of C-730 and R-724 
prevents any rapid change in this reference voltage. 

(2) A.G.C. DELAY AND NOISE LIMITER CIR
CUIT DETAILS, V-903 (AM-440/FRR-24).-These 
circuits are identical in characteristics and operation 

to those descirbed in preceding paragraph 3. I. (I) ex• 
cept for symbol number designations. 

(3) A.G.C. DELAY AND NOISE LIMITER CIRCUIT 
DETAILS, V-1009 (AM-438/FRR-24).-These circuits 
are identical in characteristics and operation to those 
described in paragraph 3. I. (1) except for symbol 
number designations. 

(4) A.G.C. BIAS CIRCUIT V-105 (Amplifier-Con· 
verter unit A~t-450/FRR-24, AM-451/FRR-24, AM-453 
/FRR-24, A~I-452/FRR-24). (See Figure 2-32).-Auto
matic gain control voltage is connected into the R.F. 
amplifiers through connector J ·liO. With the A.G.C. 
switch S-101 in the On position a negative automatic 
gain control voltage ranging from 3 to 15 volts is ap· 
plied to the second and third R.F. stages .• ' One-half 
of the A.G.C. bias tube V-105 is connected as a di
ode and provides a protective bias of minus 2. 7 volts 
to the grids of the second and third R. F. stages in 
event the A.G.C. source is inadvertently removed. 
With the switch in the Off position a fixed bias is ap
plied to V-102 and V-103 due to the manner in which 
the R.F. Gain control is connected in the B-minus 
voltage divider network. The bias voltage will range 
from a negative 3 volts to a negative 15 volts depend-

ORIGINAL RESTRICTED SECURITY INFORMATION 2-29 



2 Section 

2-30 

RESTRICTED 
NAVSHIPS 91580 

TO 
V-102 S V-103 

R.F. AMP B+ 
GRIDS 210V 

AN/FRR-24 

THEORY OF OPERATION 

P-IOI>>----- V·I05 
r---__.A.G.C.BIAS 

oft.6 

A.G.C, 
INPUT 12AX7 s ----

._ _ ____,.,__ TO V-101 
R.F. AMP 

GRID 

Figure 2-32. A.G.C. Bias Stage V·l05, Simplifiecl Schematic Diagram 

P-601:1 
~13 

AGC 
INPUT -= 

S-601 
A.G.C. 
sw. 

R-605 R-606 
AGC 

TO 
V-603 
GRID 

Figure 2-33. A.G_.C. Bias Stage V-605, Simpliflecl Schematic Diagram 

RESTRICTED SECURITY INFORMATION ORIGINAL 



AN/FRR-24 

THEORY OF OPERATION 

RESTRICTED 
NAVSHIPS 91580 

Section 2 
Paragraph 3 I (4) 

R-733 
IOOOK 

A.F.LEVEL 

V-707 
AUDIO AMP. 
6BA6 

R-740 

150K V-708 
AUDIO OUTPUT 

6AK6 2 

5 

6 

B+ B + 
200V _ 150V 

S-7020 

P-701 
~18 

P-701 
#15 

P-701 
#16 

8+ 
200V 

J-702 
+=====:!JPHONES 

A :c::====:!J~ ~~~g3 
Figure 2-34. Audio Frequency Amplifier Stages V-707, V-708, Simplified Schematic Diagram 

ing upon the setting of the R.F. Gain control R-122. 
The A.G.C, voltage is also connected to the grid of 
the other triode section of Y-105. This triode section 
is connected as a cathode follower a~d is used to 
slide-back the A.G.C, voltage so that a minimum 
negative bias of 1 volt as required by Y -101 is ob
tained instead of a negative 3 volts as required by 
Y-102 and V-103. 

(5) A.G.C. BIAS CIRCUIT, Y-605 (AM-454/FRR-
24). (See Figure 2-.3.3).-Automatic gain control volt
age is connected into the 50-kc. I.F. amplifiers 
through connector J-607. With the A.G.C. switch in 
the On position automatic gain control voltage is 
supplied to the grids of the I.F. tubes V-601, Y-602 

and Y-603. With the switch in the Off position a fixed 
bias is applied to these stages from tube Y-605 rang
ing from minus 3 to mi,nus 15 volts depending on the 
setting of the R.F. Gain control R-620. With the 
switch in the On position a 2.8-volt protective bias 
is developed across R-618 and bias tube V-605 to 

prevent damage to the I.F. tubes in the event that the 
patching cable to the A.G.C. source is inadvertently 
removed. 

m. AUDIO FREQUENCY AMPLIFIER CIRCUITS. 
(1) AUDIO AMPLIFIER CIRCUITS, Y-707 AND 

V-708 (AM-439/FRR-24). (See Figure 2-34).-The 
audio frequency amplifier consists of two stages of 
amplification using inverse feedback from the plate of 
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V-708, a type 6AK6, output amplifier tube to the cath
ode of V -707, a type 6BA6, first audio amplifier. The 
audio system serves to amplify the detected signal to 
a suitable level for the operation of phones, the built
in loudspeaker or transmission over telephone lines. 
The good fidelity and low distortion of the amplifier 
makes it suitable for its intended use, An output of 
60 milliwatts into each-of from one to five 600•ohm re
sistive loads in parallel is available. The output of 
the matching transformer T -701 is available from the 
front-panel mounted Phones or Line jack as well as 
through the three-pin Audio Output Connector J -707 
located at the rear of the unit. For convenience in 
external line connections a center tap connection of 
T ·70 1 is brought out through pin B of the Audio Out
put connector. An A.F. Level control R-733 is front
panel mounted to control the audio output. The cath· 
ode bias for the first audio amplifier is obtained 
through cathode resistor R-734. Additional positive 
bias is applied to the cathode through resistor R-735. 
Screen voltage is o!.tained through dropping resistor 
R-737 which is bypassed by capacitor C-732A. Plate 
voltage is obtained through plate load resistor R-738. 
The amplified audio voltage appearing across plate 
load resistor R-738 is applied through coupling capa
citor C-733 across grid load resistor R-741 of the 
audio output tube V-708. Cathode bias of V-708 is 
obtained through cathode resistor R-742 which is by-

V-ItO IA 
D.C.AMP. t 12AX7 _..,.._ 

P-1101 )<oi-~~=~~---r~~~~-
*-19 

KEYED D.C. 
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IOK 
THRESHOLD 

-105V 
P-110 IQ>-----

1/..5 
S-1101 

RECEPTION 
sw. 

passed by capacitor C-734. Plate voltage is obtained 
through the primary winding of transformer T-70 1. 
Switch S-703 turns the speaker on and off. Phones or 
line jacks can be used when the Speaker switch is in 
the On position. 

Switch section S-702D is utilized as a click silen· 
cer by grounding the control grid of the audio output 
tube during those intervals of switch rotation when 
signal intelligence is not being applied to the audio 
system. 

(2) AUDIO AMPLIFIER CIRCUITS, V-904 AND 
V-905 (AM-440/FRR-24).-These circuits are identical 
in characteristics and operation as chose described in 
paragraph 3. m. (1) except for symbol number designa· 
tions. 

(3) AUDIO AMPLIFIER CIRCUITS, V-1010 AND 
V-1011 (AM-438/FRR-24).-These circuits are identi
cal in characteristics and operation as those describ
ed in paragraph 3. m. (1) except for symbol number 
designations. 

n. TONE KEYING CIRCUITS. 
(1) D.C. AMPLIFIER CIRCUITS, V-1101 AND 

V-1102 (KY-62/FRR-24). (See Figure 2-35).-Three 
D.C. amplifier stages V-1101A, V-llOIB, a duo-triode 
12AX7 and V-1102, a type 6C4 triode, are employed 
to key the audio amplifier tubes V-1104 and V-1105 
type 6AK6 pentodes in accordance with the incoming 
AI or Fl radio-frequency signal. The maximum ampli· 

V-11018 
D.C. AMP. 

ii2AX7 

D-~V"/\~--
B+ 

105V 

TO 
V-1102 AUDIO OUTPUT 

O.C.AMP. STAGES 

6C4 

Bt 
105V 

R-1114 
27K 

B+ 
105V 

2-32 
Figure 2-35. D.C. Amplifier Stages V-1701, V-7102, Simpliliecl Schematic Diagram 
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Figure 2-36. Audio Amplifier Stages V-1103, V-1104 and V-l105, Simplified Schematic Diagram 

tude of the incoming AI signals is approximately 
minus 6 volts on weak signals and minus 20 volts on 
strong signals. The maximum amplitude of FI sig
nals is plus 2.I volts, ranging between plus 1.9 and 
plus 4 volts. 

The incoming signal is directly coupled to the grid 
of the first D.C. amplifier tube V-llOIA. The regu
lated plate voltage is applied through resistors 
R-1113, R-1112 and R-1108. Negative bias is ob
tained from an external source through resistors 
R-1105 and R-1103 for the reception of AI signals. 
For the reception of Fl signals positive bias is ob
tained from an internal source through resistors 
R-1106, R-1105 and R-1103. The amount of bias 
voltage in each case is determined by the adjust· 
ment of the Threshold control R-1103. The setting of 
the Reception switch selects the correct bias polar
ity for the reception of the desired signals. In opera
tion the Threshold control is adjusted to obtain the 
optimum in clean keying during varying conditions 

of fading. During initial adjustments adjustable re
sistor R-1109 is set to turn the tone off in the ab
sence of an input signal. In FI reception the same 
adjustment is made with the exception that fading is 
not considered. The output from the plate of V·UOlA 
is directly coupled to the grid of V-1101B. Regulated 
plate voltage for this tube is applied through resis
tors R-1113 and R-UIO. Bias voltage is developed 
across resistor R-1109. The output from the plate of 
V-ll01B is directly coupled to the grid of V-1102 a 
type 6C4 tube. Regulated plate voltage for this tube 
is applied through resistor R-1114. Bias for V-1I02 
is applied through resistors R-1110 and R-ll12. The 
output of V-1102 is fed to the center tap of the sec
ondary winding of T-1101 the coupling transformer. 
The output of the coupling transformer is fed to the 
grids of a push-pull audio amplifier consisting of 
V-1104 and V-1105, type 6AK6 tubes. Cut-off bias 
for these tubes is developed across resistor R-1114; 
normal bias is developed across resistors R-1119, 
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R-1120 and R-1121. 

During intervals when no signal is being received 
no bias voltage is developed across R-1110, hence 
the increased plate current of V-1102 flows through 
R-1114 across which the bias voltage for the output 
tubes is developed. This bias is sufficient to reduce 
the output of the audio tubes to zero. During inter
vals when a bias voltage appears on the input grid 
of V-1101 the plate current of V-1102 is reduced to 
zero, therefore the resulting bias applied to V ·1104 
and V-1105 is reduced to its normal value. Under 
this condition the audio output tubes function to am
plify the output signal. Therefore, the keying of the 
audio tubes is accomplished by the conduction and 
non-conduction of these audio tubes. 

With the Reception switch in the 'Test' position a 
positive voltage is applied to the grid of V-llOlB 
which increases the plate current of this tube. The 
increase in V-1101B plate current causes a high nega· 
tive potential to appear in the grid circuit of V-1102 
resulting in the tube operating beyond its cutoff 
region. With V-llOlB operating at cutoff, normal bias 
is applied to the output tubes V-1104 and V-1105 per· 
mining them to function as amplifiers. The purpose 
of the •Test' position is to set the internal or exter
nal tone level by adjusting the A.F. Level control 
R-1116. 

(2) AUDIO AMPLIFIER STAGES V-1103, V-1104 
AND V-1105 (KY-62/FRR-24). (See Figure 2-36).
The output of either the fixed or the variable tone 
oscillator or the external tone may be coupled through 
operation of the Tone switch S-1102 via coupling 
capacitor C-1101 and across the A.F. Level control 
R-1116 to the grid of the first audio output tube a 
type 6AK6. Cathode bias is developed across re
sister R-1117. Screen and plate voltages are obtain· 
ed from the voltage divider network R-1144, R-1145 

FROM 
AUDIO 
OUTPUT 
TRANS. 
T -1102 V-1110 

MONITOR 
OUTPUT 

6AG5 

B+ 

and R-1146 bypassed by capacitor C-1H:l2. The plate 
voltage is applied through the primary winding of the 
coupling transformer T-1101. The output of T-1101 is 
fed directly to the grids of the audio output tubes. 
Cut-off bias for these tubes is developed across 
R-1114. Resistors R-1119 and R-1121 in conjunction 
with adjustable resistor R-1120 are used in a balan
cing circuit to reduce the amount of clicking caused 
during keying operation and provide normal bias. The 
output of the audio tubes is applied to the primary 
winding of output transformer T-1102. The secondary 
of T-1102 is fed into an attenuator composed of re· 
sistors R-1152, R-1153, R-1154 and R-1155 where 
the output power is reduced to 12 milliwatts. The 
output of the attenuator can be sent over land lines 
to equipment capable of operating from a 600-ohm 
source. The keyer is capable of operating at a 
maximum speed of 500-words-per-minute. 

(3) MONITOR CIRCUIT, V-1110 (KY-62/FRR-24). 
(See Figure 2-37).-The monitoring stage utilizes a 
third winding of transformer T-1102 and a type 6AG5 
pentode tube V-1110 connected as a triode. The pur· 
pose of this circuit is to permit monitoring of the out· 
put signals during operating periods. The third wind
ing of T-1102 is connected to the grid of V-1110 
through the Monitor Gain control R-1151. Cathode 
bias is developed across resistor R-1156. Plate volt· 
age is obtained from a voltage divider network con· 
s isting of resistors R-1147, R-1148 and R-1149 and is 
connected into the plate circuit through the primary 
winding of output transformer T-1103; The voltage 
divider network is bypassed by capacitor C-1173B. 
The Phones jack is connected across the secondary 
winding of T-1103. The Monitor Gain control is used 
to set the output level at the Phones jack. The set· 
ting of this control does not affect the impedance 
matching or the amplitude of the output signal. 

J-1106 

MONITOR 

'----1~-7--H---+_... __ __:........,J-1107 

Figure 2-37. Monitor Circuit V-lllO, Simplified Schematic Diagram 
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Figure 2-38. Tone Oscillator Circuits V-1106 and V-ll07, Simplified Schematic Diagram 

(4) TONE OSCILLATOR CIRCUITS, V-1106 AND 
V-1107 (KY-62/FRR-24). (See Figure 2-38).-The 
Tone oscillator consists of a two-stage feedback 
amplifier employing V-1106, a type 6]6 tube, and 
V-1107, a type 6AQ5 tube, in conjunction with a re
sistance-capacity network. A portion of the output 
of the tone oscillator V-1107 is fed back through 
potentiometer R-1134 to the cathode of V-1106. This 
degenerative network is not f•equency sensitive but 
lamp 1·1101 employed in the cathode is amplitude 
sensitive and acts to stabilize the oscillator at a 
particular voltage level. The phase-determining net· 
work in the grid circuit of V-1106, as selected by the 
front-panel mounted Tone switch and Fixed Frequency 
switch, fixes the frequency at which the oscillator 
will operate.. In the variable position resistors 
R-1122, R-1123 and R-1124 are used in series with 
capacitors C-1152A, C-11528, C-1153 and C-1154 to 
form a series resistor-capacity network. Capacitors 
C-1152C, C-11520, C-1155 and C-1156 are used in 
parallel with resistors R-1127, R-1126 and R-1125 to 
form a parallel res is tor-capacity network. The mid· 
point of these two networks is applied to the grid of 

the tone oscillator V-1106. The variable position al
lows tuning of the tone oscillator from 400 to 5000 
cycles by adjustment of the Variable Frequency con
trol C-1152. In the Fixed Frequency position resis
tors R-1128 and R-1129 are used. in series with the 
capacitor network selected by the setting of the 
Fixed Frequency switch section S-1103A to form a 
series resistor-capacity network. Resistors R-1130 
and R-1131 are used in parallel with the capacitor 
network selected by the setting of the Fixed Fre
quency switch S-11038 to form a parallel resistor
capacity network. The midpoint of these two net· 
works is applied to the grid of the tone oscillator 
V-1106. Any one of eight fixed frequencies may be 
selected by the setting of the front-panel mounted 
Fixed Frequency switch. In the External position 
the internal tone oscillator is removed from the cir· 
cuit and an external tone source up to 5000 cycles 
with an input level of at least 0. 7 volt R.M.S. can be 
connected_ into the unit. 

o. FREQUENCY SHIFT CIRCUITS. 
(1) 50 KC. LIMITER V·1201 (CV-127/FRR-24). 

(See Figure 2-39).-A frequency-shift signal is fed in· 
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Figure 2-39. 50-kc. Limiter Stage V-1201, Simplllied Schematic Diagram 

S-1201A 
MARK-POLARITY SW. 

(SHOWN IN REVERSE POS.) 

R-1222 TO 
)<>-.-:J-""\1\tv--V- 11!05 

1800K D C AMP 
IJRIO 

Figure 2-40. Discriminator Drivers V-1202, V-1203 and Discriminator V-1204, Simplified Schematic Diagram 
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to connector J ·1206 of Frequency Shift Converter CV-
127 /FRR-24 from the 50-kc. I.F. amplifier circuits, 
From the input transformer T-1201 the signal passes 
through a transient-free limiter V-1201, a type 12AX7 
dual triode tube. The limiter is utilized to remove 
amplitude modulation and noise from the input signal 
and to feed a constant amplitude signal to the grids 
of the discriminator drivers. The action of this limit· 
er is similar to that of a diode limiter except that the 
input circuit does not draw power. The 50-kc. volt
age is applied to the grid of the first triode section 
of V-1201. Due to cathode follower action of V-1201 
the cathode of the first triode secdon follows the 
grid negative until the first section cuts off, thus 
dipping the negative swing of the applied voltage. 
The positive swing passes the first triode section 
unclipped but since it swings the combined cathodes 
of both tubes positive, it is clipped in the output 
triode section because the cathode of this section 
causes its grid to cut off the current beyond a maxi
mum positive value of the cathode. Thus both excur
sions of the 50-kc. input voltage are limited to a con· 
stant amplitude, The output level of the output triode 
section is determined chiefly by the value of R-1203. 
By proper selection of the value of resistors R-1202 
and R-1203, the limiting level is made the same for 
both positive and negative excursions of the input 
voltage. Plate voltage for V-1201 is obtained from 
the junction of bleeder resistors R-1205 and R-1204 
through decoupling resistor R-1206 which is bypass
ed by C-1201. 

(2) DISCRIMINATOR DRIVERS V-1202, V-1203 
AND DISCRIMINATOR V-1204 (CV-127/FRR-24). (See 
Figure 2-40).-The constant amplitude output signal 
of limiter V-1201 is connected across grid load re· 
sistor R-1207 of the discriminator drivers V-1202 and 
V ·1203 through coupling capacitor C-1202. Resistors 
R-1208 and R-1210 connected in the grid circuits of 
V-1202 and V-1203 are utilized as parasitic suppres· 
sors, Cathode bias for these two tubes is obtained 
through cathode resistors R-1209 and R-1211 which 
are bypassed by capacitors. C-1203A and C-1203B. 
Screen voltage for V-1202 is provided through resis
tor R-1212 which is bypassed by capacitor C-1204. 
Screen voltage for V-1203 is provided through resis· 
tor R-1214 which is bypassed by capacitor C-1205. 
Each discriminator driver tube has a tuned circuit 
connected in its plate circuit whose secondary wind
ing is connected to one of the diode sections of the 
discriminator tube V-1204, a type 6AL5 dual diode. 
Plate voltage for the discriminator driver tubes is ob
tained through the primary windings of these tuned 
circuits. The discriminator tuned circuits Z-1201 and 
Z-1202 are detuned approximately 3 kc. from the 50-
kc. carrier frequency. One tuned circuit is tuned low-

er in frequency so that its diode load develops maxi
mum output at a frequency lower than 50 kcs. The 
other tuned circuit is tuned higher in frequency so 
that its diode load develops maximum output at a fre· 
quency higher than 50 kcs. The two diode outputs 
are connected in series with their relative polarities 
so that their D.C. output voltages oppose. Also, the 
final adjustment of the tuned circuits is made so that 
the algebraic sum of their D.C. output voltages is 
zero at exactly 50 kcs. As the signal deviates from 
50 kcs. the output voltage fed to the D.C. Amplifier 
V-1205 increases either positively or negatively de
pending on whether the frequency was increased or 
decreased. The direction of this polarity may be re
versed by the Mark-Polarity switch S-1201. As ex::• 
plained later, the direction of the action of the fre· 
quency control tube V-1209 is reversed simultaneous
ly. The polarity at this point is such that a negative 
voltage corresponds to Mark and a positive voltage to 
Space, This polarity is reversed before the output 
terminal is reached so that a positive voltage swing 
at the output connector J·1204 corresponds to Mark. 

(3) D.C. AMPLIFIERS V-1205 AND V-1206 (CV-
127/FRR-24). (See Figure 2-41).-The discriminator 
output voltage is connected through the Mark-Polarity 
switch section S-1201A to the grid of a D.C. Ampli
fier V-1205. The D.C. Amplifier V-1205 utilizes a 
type 12AX7 dual triode tube connected in a degenera· 
tive circuit that reduces the effect of heater voltage 
and tube characteristic changes to a minimum. A De
viation Compensation control R-1221 is provided as 
a means of regulating the discriminator output so that 
~ifferent frequency excursions of the signal frequency 
can be set to produce approximately plus or minus 
one-volt change in D,C. voltage on the arm of this 
control. 

The amplified signal output of V-1205 is coupled 
through resistor R-1230 to the grid of the D.C. Am
plifier V-1206, a type 6C4 triode connected as a cath· 
ode follower. The grid bias of V-1206 is adjusted by 
means of the Output Centering control R-1232. A 
positive voltage of approximately 13 volts at the 
cathode of V-1206 can be connected to either one of 
two low-pass filters as selected by the Keying Speed 
switch S-1202. Filter Z-1204 is utilized for single 
channel reception and has a cut-off frequency of ap· 
proximately 180 cycles. Filter Z-1205 is utilized 
for quadruplex reception and has a cut-off frequency 
of approximately 600 cycles-per-second. At the out· 
put of the selected filter the no-signal voltage from 
the cathode bias of V-1206 has been reduced to ap
pcoximately 5.8 volts positive which is equal to the 
D.C. Reference voltage appearing at the input con· 
nector J-1205. The gain of the D.C. amplifiers is 
such that the voltage at this point vades about plus 
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Figure 2-41. D.C. Amplifier Stages V-1205, V-1206, Simplllied Schematic Diagram 

and minus three volts from the D.C. reference of 5.8 
volts when a signal is received. The output from the 
filter is connected to the output connector J ·1204 
through CONS relay K-1201. This output is also 
connected to the mark detector tube V-1210. 

(4) MARK DETECTOR V-1210 (CV-127/FRR-24). 
(See Figure 2-42).-The mark detector tube V-1210, 
a type 6AL5 dual diode, in conjunction with the fre· 

quency control tube V-1209 are utilized to contwl 
the frequency of the oscillator V-1208. The no sig· 
nal voltage at the input to V-1210 is 5.8 volts. 
When a signal is being received, the mark component 
increases this voltage approximately 3 volts to a 
maximum positive value of 8.8 volts charging the 
diode output capacitor C-1231 to this value plus the 
tubes contact potential of 0.4 volts. The value of 
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Figure 2-42. Matk Detector Stage V-1210, Slmpliliecl Schematic Diagram 

9.2 volts is maintained during space reception by the 
long time constant of the diode output load circuit, 
i.e., resistors, R-1247, R-1248 and capacitor C-1232. 
This value is also maintained during periods of no 
transmission as the transmitter is then held on mark. 
If the input signal changes, the voltage applied to 
the mark detector plates mo'Xes upward or downward 
from the normal 8.8 value. The mark detector cathode 
follows this change and its 9.2 volt output is applied 
to the , proper grid of the frequency control tube 
V-1209. The output of V-1209, which is connected 
in the grid circuit of V-1208, causes the 1700-kc. os
cillator output frequency to change. The change in 
the 1700-kc. oscillator output frequency causes the 
50-kc. signal output of the first I.F. amplifier stages 
to change thus bringing the output voltage back to 
its 8.8 value again. 

(5) FREQUENCY CONTROL, V-1209 (CV-127/ 
FRR-24). (See Figure 2-43).-The mark detector volt
age is connected to the grid of one triode section of 
the frequency control tube V-1209, a type 6J6 dual 
triode, by way of the Mark Polarity switch section 
S-1201B. The grid of the other triode section of 
V-1209 is supplied a constant positive voltage 
through potentiometer R-121~. Potentiometer R-1219 
is adjusted to 9.2 volts so that with a correct signal 
frequency the grids of both triode sections of V-1209 
have equal positive potentials. These potentials ap
plied to the two grids of V-1209 are reversed by the 
Mark Polarity switch S-1201 when that switch rever
ses the polarity of the discriminator voltages of 
V-1204. Reversing the polarity of both grid potentials 

keeps the action of the frequency control V-1209 in 
the proper direction regardless of the polarity of the 
mark and space signals. The frequency control tube 
can be disabled by setting the Automatic Frequency 
Control switch S-1203 at Off. With switch S-1203 
set at Off, both grid circuits of V-1209 are connected 
together. 

The frequency control tube V-1209 functions as a 
reactance modulator. It is connected across the tun
ed circuit of oscillator V-1208. The reactance modu
lator functions as an amplifier whose input capacity 
can be varied by changing the amplifier gain and con
sequently changes the 1700-kc. oscillator frequency 
accordingly. Section A of V-1209 (consisting of tri
ode section 2, 5, and 7) is a cathode follower type of 
amplifier and section B of V-1209 (consisting of tri
ode section 1, 6, and 7) functions to control the gain 
of section A in accordance with the voltage on the 
8rid of section B. The input of the cathode follower 
amplifier is made to look capacitive by connecting 
capacitor C-1225 between the input (the grid) and 
the output (the cathode). If the amplifier had zero 
gain the cathode would be essentially at ground R.F. 
potential and the input capacity would appear to be 
C-1225. If the amplifier had unity gain the cathode 
and grid would be at the same R.F. voltage and 
phase. In this condition capacitor C-1225 would have 
no potential difference between its terminals and 
would appear as though it had been removed from the 
circuit. The amplifier input capacity would in this 
case appear to be that due to the tube capacities 
alone. Since the cathode follower gain always ranges 
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Figur;2-45. R.F. Amplifier V-1207, Simplifiecl Schematic Diagram 

between 0 and 1, corresponding percentages of 
C-1225 appear to be connected across the 1700-kc. 
oscillator circuit and consequently change its fre
quency accordingly. Actually the cathode follower 
gain is controlled by the bias on the grids of both 
triode sections, 

(6) OSCILLATOR V·1208 (CV-127/FRR-24). (See 
Figure 2-44).-0scillator Y;,l208, a type 6AU6 pen
tode, is connected in a highly stable series tuned 
circuit. The oscillator tuned circuit consists of 
C-1222, C-1223 and C-1211 in series with L-1206, 
C-1219 and C-1220. The voltage drop across C-1219 
and C-1220 provide the feedback necessary for 
operation. Capacitors C-1219 and C-1220 are very 
large in comparison to C-1222, C-1223 and C-1211 
thereby causing very loose coupling between die 
tube and the tuned circuit and providing a very high 
Q circuit. The values of C-1219 and C-1220 are large 
compared with the grid-to-cathode and plate-to-cath
ode capacitance of the 6AU6 and as a result any 
change in the capacitance of these capacitors due to 
voltage variations or heating effects become negligi
ble. Resistor R-1239 is the grid resistor and R-1238 
a parasitic suppressor. Plate and screen voltage is 
applied from voltage regulator tube V-1211 through re
sistor R-1237. The oscillator tuned circuit is com
pletely shielded and its frequency can be adjusted 
from the front-panel by means of the Fine Tuning 
control C-1223. The nominal output frequency of the 
oscillator is 1700 kilocycles. The automatic fre
quency control circuit varies this frequency over a 
±2.5 kc. range so that the I.F. output frequency is 
held constant at 50 kc. 

(7) R.F. AMPLIFIER V-1207 (CV-127/FRR-24). 
(See Figure 2-45).-The output of oscillator V-1208 

is connected to the R.F. amplifier V-1207, a type 
6]6 dual triode. R.F. transformer Z-1206 is tuned to 
the oscillator frequency of 1700 kilocycles by means 
of an iron core tuning adjustment. The output of 
Z-1206 is connected to the output connector J-1203. 
It may then be used as the oscillator injection volt
age to the mix:er tube of the second frequency con
version circuit. 

(8) OSCILLOSCOPE CIRCUIT DETAILS (CV-127/ 
FRR-24). (See Figure 2-46).-An oscilloscope con
sisting of V-1216, a type 2BP1 cathode ray tube, and 
associated circuits is utilized co properly monitor 
the signal circuits. Included in this monitoring cir
cuit are a vertical amplifier V-1213, a horizontal 
sweep oscillator V-1214 and a horizontal amplifier 
V-1215. An Oscilloscope Selector switch S-1204 pro
vides a means of completing the circuit connections 
necessary for calibration adjustment and monitoring 
of the oscilloscope and signal circuits. A voltage 
divider between plus 300 volts and minus 300 volts 
supplies all necessary voltages for anodes no. 1 and 
no. 2. Focusing is accomplished by means of poten
tiometer R-128'5. 

(a) HORIZONTAL SWEEP OSCILLATOR V-1214 

(CV ·127 /FRR-24).-The horizontal sweep oscillator 
V-1214 employs a type 2D21 gas-filled tetrode in a 
circuit which functions to generate a sawtooth sweep 
voltage for application to the horizontal amplifier 
V-1215. 

During operation capacitor C-1235 gradually charges 
through resistor R-1275 until the capacitor charge 
reaches the potential required to fire the gas-filled 
sweep oscillator tube. The tube then conducts, dis
charging capacitor C-123 5 through the current limiting 
resistor R-1274 and the low impedance path presented 
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by the tube. When the capacitor charging potential 
drops below the firing potential of the tube, conduc
tion ceases and the capacitor recharges. The RC 
time constant of C-1235 and R-1275 have been chosen 
so as to provide a sweep rate of approximately twelve 
cycles-per-second. Synchronizing voltage is connect· 
ed into the gr:id of V-1214 from the vertical deflection 
plate of V-1216 to lock-in the oscillator at a sub
multiple of the vertical sweep frequency. The grid 
bias of V-1214 is adjusted by the Synch control 
R-1272. 

(b) HORIZONTAL AMPLIFIER V-1215 (CY-127/ 
FRR-24).-The saw-tooth voltage generated by V-1214 
is coupled through capacitor C-1234 and resistor 
R-1276 to the control grid of the horizontal amplifier 
Y-1215, a type 12AX7 dual triode. The use of a dual 
triode tube provides suitable amplification of the in· 
put voltage. A variable potentiometer R-1278 is con
nected in the cathode of the tube to regulate the 
cathode bias and change the relative plate potentials 
of V-1215 to control the horizontal position of the 
oscilloscope pattern. 

(c) VERTICAL AMPLIFIER V-1213 (CV-127/ 
FRR-24).-The vertical amplifier Y-1213 utilizes a 
type 12AX7 dual triode tube in a circuit similar to 
the horizontal amplifier V-1215. In normal operation 
a part of the voltage output from filter Z-1204 or 
Z-1205 is connected through the Oscilloscope Selec· 
tor switch S-1204 to the input grid of V-1213. Cali· 
bration control R-1268 is mounted on the front panel 
to permit gain adjustment of this stage. Also mount· 
ed on the ftont panel is the Vertical Centering con· 
trol R-1266 which functions to position vertically the 
oscilloscope pattern by regulating the bias placed on 
the cathodes of both triode sections of V-1213. The 
amplified output of V-1213 is applied to the vertical 
plates of the cathode ray tube. 

(d) CATHODE RAY MONITOR V-1216 (CV-127/ 
FRR-24).-A type 2BPI cathode ray tube, V-1216, is 
used to visually depict the signal for monitoring pur· 
poses. A ruled transparent screen is mounted in 
front of the cathode ray tube to provide a means of 
comparatively calibrating the magnitude of incoming 
signals. A variable potentiometer R-1285 is mounted 
on the chassis to provide a means of properly focus• 
ing the screen pattern. 

Before the oscilloscope tube can be used for: moni
toring purposes it must first be properly adjusted. 
The D.C. reference voltage of 5.8 volts supplied at 
connector J ·1205 is used as a reference level. An
other reference voltage is supplied for calibrating 
purposes. One reference point is labeled 'W' on the 
schematic diagram and is taken from one side of the 
6.3 volt heater voltage supplied to the unit at pin F 
of connector J-1208. The other refe~ence point label· 

ed 'V' is at ground potential but is not grounded di· 
rectly in this unit to avoid undesired chassis current 
effects. The A.C. voltage between 'W' and 'V' ap
pears across the voltage divider R-1249 and R-1250 
which places a peak voltage of 1:0 volt on the Cali
brate contact of S-1204 for calibrating purposes. 

(9) CONS AMPLIFIER V-1217 (CV-127/FRR-24). 
(See Figure 2-47).-The CONS amplifier V-1217, a 
type 12AU7 dual triode, functions as a D.C. ampli
fier which operates relay K-1201. When a signal is 
being received a negative potential of approximately 
six: volts appears at connector J-1207 due to a nega
tive voltage developed by rectification of the signal 
carrier in the 50-kc. I.F. amplifiers. As a result, a 
good signal will lower the voltage on the grid of the 
first triode section of V-1217 causing it to draw less 
current. The grid of the second triode section will go 
positive causing this section of the dual triode to 
draw sufficient current to energize relay K-1201. 
When relay K-1201 becomes energized one set of con
tacts closes and removes the reference voltage ftom 
the output connector J-1204 and connects the filter 
output in its place. The other set of relay contacts 
also doses removing the short between the two grids 
of V-1209 thus permitting the tube to assume its nor
mal function. If the signal fails the voltage supplied 
to the CONS amplifier V-1217 will be lowered to a 
point insufficient to energize the relay. With no sig
nal output or with a signal of insufficient amplitude 
to cause the relay to become energized, the output of 
the filters is removed from connector J -1204 and the 
D.C. Reference voltage of 5.8 volts supplied at con
nector J-1205 will be connected in its place. 

(10) COMBINING DIODE CIRCUIT, V-1301, 
V-1302, V-1303 AND V-1304 (CM-32/FRR-24). (See 

Figure 2-48).-The keyed output of three Frequency 
Shift Converters are applied to the combining diodes 
in Comparator-Keyer CM-32/FRR-24 through connec
tors J-1304, J-1306 and J-1307. 

The setting of the Channel A Input switch deter
mines the mode of operation i.e., for the reception of 
one or two separate messages. Dw:ing single-channel 
operation combining diode V-1304 normally handles 
the signal. During diversity operation combining di
odes V-1301. V-1302 and V-1303 operate in triple 
diversity depending on the number of channels fed 
into the unit. 

The input signal is supplied from a resistance coup
led cathode follower and its average (or DC) level is 
5.8 volts. The keyed signal superimposed on this 
voltage is plus and. minus 3 volts. All combining 
diode halves are arranged in two different polarities 
to compare separately the amount of positive (Mark) 
or negative (Space) swing on each signal. Each in
put is connected to a diode cathode and a diode plate. 
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Figure 2-49. Mark-Space Combiner Stages V-1305, V-1306, Simpliliecl Schematic Diagram 

Referring to the input end of the diodes.~ the positive 
going signal will conduct plate to cathode while 
negative going signals will conduct from cathode to 
plate, The combining output plates are in parallel 
and utilize resistor R-1301 as their plate load while 
the output cathodes are also in parallel and their 
cathode load consists of resistor R-1304. A back 
bias is provided for the output circuit which con
sists of plus 0.6 volts for the cathode and minus 0.6 
volts for .the plates. The input signal must overcome 
this bias before conduction can take place. The 
strongest input signal will be the dominating signal. 
It should be noted that although these combining 
diodes do combine different channels, they separate 
the mark from the space since their diodes cannot 
conduct backwards. The reference voltage is derived 
from a regulated DC source with a resistance net· 
work which fixes the value of the mid-point bias at 
5.8 volts which is the same value as the input cir
cuit. This voltage is brought to connector J-1309 to 
be distributed to the Frequency Shift Converters as 
'reference voltage'. The diode back bias of minus 
0.6 volts is developed across R-1319 and plus 0.6 
volts across R-1320. 

(11) MARK-SPACE COMBINERS V-1305 AND 
V-1306 (CM-32/FRR-24). (See Figure 2-49).-Two 
separate combiners are provided, one for each chan
nel. Each combiner operates in the same manner thus 
the following description of combiner V-1305 is also 
applicable to the other combiner V-1306. 

The mark-space combiner consists of V-1305, a 
type 12AT7 dual triode, which is basically operated 
as a D.C. amplifier with its plates connected in paral
lel. Its function is to combine the positive and nega
tive input signals applied to respective triode sec
tions into one signal containing all the desirable in
formation necessary to operate the driver stage that 

follows. The triode section composed of pins no. 1, 
2 and 3 is designed to receive the negative or Space 
signal while the other triode section will receive the 
positive or Mark signal. 

Each triode is individually biased. The combined 
Mark-Space signals appear across the plate load re
sistor R-1404. A signal capable of fully operating 
the combiner develops 6 volts change from Mark to 
Space at the plate of the combiner. There is a phase 
reversal in the combiner which interchanges the po
larity of the Mark and Space at the output of the com
biner. 

(12) D.C. RESTORERS, V-1310 AND V-1318 (CM-
32/FRR-24). (See Figure 2-50).-The following des

cription of the D.C. restorer V-1310 is also applicable 
to the other D.C. Restorer V-1318. Up to this point 
the signal has been carried through with amplification 
not only of its swings but also of its average level. 
However, the output of a long string of D.C. ampli
fiers generally drifts considerably in D.C. level. 
The drift of the transmitter sending the message may 
shift the average D.C. level to approach the Mark 
side of the signal or the Space side of the signal de
pending upon the direction in which the drift occurs. 
The keying system would be very erratic and unstable 
resulting in errors if maintained under these condi
tions. To avoid this, the DC string is now broken 
by capacitor C-1303. A D.C. restorer V-1310 a type 
6AL5 dual diode is inserted to maintain the correct 
average level. One diode section conducts in the 
negative direction to ground, the other conducts in 
the positive direction to a low impedance source. of 
plus 3.5 voles, which is rhe voltage developed across 
R-1342. The two diodes are then connected across 
the signal line. As long as the signal stays within 
this region of zero to 3.5 volts the diodes remain 
open and the average level can wander about at will. 
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However, it will be re~mbered that the combiner 
V-1305 furnished a swing of 6 volts (±3 volts) which 
exceeds the plus 3,5 volts required by the restorer. 
When the signal swings negative, one diode conducts 
and shorts the signal to ground; when the signal 
swings positive, the other diode conducts and clamps 
the signal to the plus 3,5 volt supply, This short
ing and clamping action is made more effective by 

resistor R-1316 which raises the source impedance 
compared with the diodes but not compared with the 
grid impedance of the following stage V-1311. As a 
result of this action, the signal at this point is limit
ed to swings of plus and minus I. 75 volts from zero 
to plus 3.5 and C-1303 takes on a charge which keeps 

the signal at this average or DC level of plus 1. 75 
volts, 

Resistors R-1402 and R-1403 in one channel with 
resistors R-1400 and R-1401 in the other channel are 
used to lower the heater voltage and temperature of 
the diode cathodes in order to minimize contact po
tential and further limit the signal swing to ±1. 5 volts 
in the range of 1.0 to 2.6 volts. Under these con
ditions, the restorer will select the middle portion of 
the signal which normally contains less noise. 

At the start of a message the time constant associ
ated with C-1303 acting through a suddenly conduct· 
ing diode is fast enough to allow C-1303 to reach the 
proper charge in one-quarter of the balf·length pulse 
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each flip-flop grid and. as a result of the voltage 
changes occuring at the plate circuit, one flip-flop 
grid will be driven positive and the other negative. 
This voltage is double acting since it normally takes 
only a positive pulse to trigger the flip-flop circuit. 
In this unit, both flip-flop grids are triggered at the 
same time but in opposite polarity. Cathode bias for 
the tube is obtained from a resistive network made up 
of resistors R-1343, R-1344 and R-1345. R-1343 is 
adjustable to permit control of the sensitivity of the 
system. 

used in quadruples work. On removal of the signal, 
with the diodes open, the charge will remain for the 
duration of several characters. 

During quiet periods, interruption or at the comple· 
tion of ttansmission, the unit comes to rest on Mark 
due to resistor R-1337 which discharges C-1303 and 
holds the grid of V-1311 (pin no. 2) at chassis poten
tial corresponding to Mark. In the absence of suffi
cient signal the high resistance of R-1337 causes the 
diode to conduct and will slowly discharge C-1303 to 
ground. If the receiver missed the final shift to 
Mark, R-1337 will bring it to Mark so that receiver and 
transmitter will rest in phase, ready to start together. 
The holding of Mark during rest periods also has a 
quieting effect on the teletypewriter fed by this unit, 
which would hunt for something to do if left on Space. 

(13) DRIVERS, V-1311 AND V-1319 (CM-32/FRR-
24). (See Figure 2-51).-A separate driver is provided 
for each channel. Each driver operates in the same 
manner ·thus the following description and features of 
driver V-1311 is also applicable to the other driver 
V-1319. 

The function of the driver tube, V-1311, a type 
12AU7 dual triode, is to receive the Mark and Space 
voltages from the combiner V-1305 and the D.C. res
torer V-1310 and couple them to the first flip-flop 
circuit that follows. One triode section will receive 
the signal voltages while the second triode section 
grid is set to a D.C. voltage point which is mid-way 
between the Mark and Space value. This is accom· 
plished by the centering adjusting resistor R-1346. 
The grid driven by the signal will go positive and 
negative with respect to the second section grid. 
Each plate of the driver tube is connected directly to 

FROM R-1:347 
V-1311 _ _._f\/\I'V--
DRIVER 220 

PLATE C-l O!S 

5)..l)J.F 

(14) FLIP-FLOPS, V-1312 AND V-1320 (CM-32/ 
FRR-24). (See Figure 2-52).-A separate flip-flop 
circuit is provided for each channel. Each flip-flop 
operates in the same manner thus the following des
cription of flip-flop V-1312 is also applicable to the 
other flip-flop V-1320. The Mark-Space voltages are 
not true square wave shape, but have an appreciable 
rise time. The function of the flip-flop circuit 
V-1312, a type 12AU7 dual triode, is to produce a 
square wave with a shorter rise time. This voltage 
will be the approximate shape of the Mark and Space 
voltages appearing at the plate of V -1311. Coupling 
between V-1312 and V-1311 is made direct from plate 
to grid. This circuit operates differently from con
ventional flip-flop action in that a sustained pulse 
voltage is required to trigger the circuit. 

The flip-flop circuit consists of two intercoupled 
triodes having direct resistance coupling between the 
plates of the first triode section (pins no. 1, 2 and 3) 
and the gs;id of the second triode section. The plate 
of the second triode section is coupled back to the 
grid of the first section. Both sections operate with 
a common cathode resistance R-1353. A small capa-

R-1349 

B+ 
300V 

TO 
V-1313 

FLIP-FLOP 
GRID 

V-1312 
FLIP-F"LOP 

12AU7 

TO 
V-1313 

FLIP-FLOP 
GRID 

ORIGINAL 

Figure 2-52. Flip Flops V·l312., V-J320,. SimpllfleJ Schematic Diagram 
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citance of five mm.£ (C-1304 and C ·1305) is shunted V ·1312 and is operated with its grids at or be low 
across the coupling resistors R-1348 and R-1347 to ground potential to meet the potential level require-
increase the velocity pf the trigger action. ments of V-1314, V-1315 and V-1316. 

The action of the flip-flop is as follows: when the This flip-flop circuit is fed through two short time 
input signal applied to the grid of the first triode sec- constant differentiating circuits consisting of C-1306, 
tion is least positive (relative to chassis), maximum R-1354 and C-1307, R-1355. This circuit operates in 
current flows in the second triode section, therefore the same manner as that of flip·flop circuit V-1312 
the plate current of the first triode section is cut off except that a pulse waveform is used to trigger it. 
by the voltage drop across the common cathode resis· (16) D.C. AMPLIFIER OUTPUT CIRCUITS, 
tor. If the positive potential on the grid of the first V-1314, V-1315, V-1316, V-1322, V-1323 AND V-1324 
triode section is increased by an amount which is (CM-32/FRR-24). (See Figure 2-54).-Two separate 
sufficient to overcome the voltage drop across the output circuits are provided, one for each channel. 
common cathode resistor and to permit plate current Each output circuit operates in the same manner thus 
to flow in the first section, the grid-cathode potential the following description of output circuit V-1314, 
of the second section will become sufficiendy nega· V-1315 and V-1316 is also applicable to the other cir· 
tive to reduce the plate current of the second section cuit V-1322, V-1323 and V-1324. 
considerably, thus reducing the voltage drop across The function of the output circuit of V-1314 and 
the common cathode resistor which will, in turn, in· V-1315, two type 6AN5 pentodes, is to act as an in· 
crease the grid potential on the first triode section. stantaneous electronic on·off switch for the teletype· 
This constitutes one complete cycle of flip-flop ac· writer. These pentodes are connected as triodes. 
tion and it is repeated each time the signal changes The keyed D.C. voltage from the second flip-flop will 
from Mark to Space and back to Mark again. allow plate current to flow or bias them to cutoff de· 

(15} FLIP-FLOPS, V-1313 AND V-1321 (CM-32/ pending on whether a Mark or Space signal is present 
FRR-24). (See Figure 2-53).-'the following descrip· at its control grids. Botli tubes are operated in 
tion of second flip-flop V-1313 is also applicable to parallel. Resistor R-1363 functions to limit grid 
the other second flip-flop V-1321. current in V-1314, V-1315 and V-1316. Resistors 

The DC potential level of the flip-flop circuit R-1307 and R-1365 are connected in series with the 
V-1312 is higher than the DC amplifier V-1311 since control grid of V-1314 and V-1315 respectively as 
V-1312 is directly coupled to V-1311. The output cir- parasitic suppressors. Plate voltage for: V-1314 and 
cuit, which is intended to operate a teletypewriter V-1315 is supplied from the teletypewriter power sup· 
and/or tone keyer, consists of V-1314, V-1315 and ply. Signal output is connected to the Teletype Out· 
V-1316 which are operated with their cathodes at put connector J·13ll. 
ground potential. A second flip-flop circuit V-1313, The input signal voltage applied to V-1314 and 
a dual triode 12AU7·, is capacitively coupled to V-1315 is also applied to V-1316, a type 6C4 triode. 
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Its function is to develop a keyed D.C. output voltage 
suitable to operate Keyer KY-62/FRR-24. When 
V-1316 receives a negative (Space) voltage on its 
control gdd, plate current will decrease, The output 
voltage will be that caused by the bleeder current 
through R-1369 in combination with resistors R-1364 
and R-1368. When a positive (Mark) signal is applied 
to the grid of V-1316, plate current will flow. This 
additional current must flow through resistor R-1364 
and cause a further voltage drop across it. This low
er voltage appears across the voltage divider com· 
posed of resistors R-1368 and R-1369 and in turn re
duces the voltage across resistor R-1369 proportion· 
ally. Output voltage is applied to F.S. keyed D.C. 
output connector J-1308. 

(17) VOLTAGE REGULATOR V-1309 (CM-32/ 
FRR-24).-A type OA2 voltage regulator functions to 
stabilize the back bias voltage for the combining di· 
odes and establish the reference level voltage of 
5.8 volts as required by the Frequency Shift Conver
ters. 

p. POWER SUPPLIES.-Five power supplies are em· 
ployed in the AN/FRR-24 Radio Receiving Set. 
Three type PP-590/FRR-24 provide all necessary 
operating voltages for bays I, 2 and 3. The type 

PP-648/FRR-24 provides all necessary operating 
voltages for operation of the Comparator-Keyer CM-32 
/FRR-24 and the three Frequency Shift Converters 
CV-127/FRR-24. The PP-649/FRR-24 provides all 
necessary operating voltages for the three Keyers 
KY-62/FRR-2:1, the Amplifier-Detector AM-438/FRR-
24 and the two Amplifier-Detectors AM-440/FRR-24. 

(1) PP-590/FRR-24.-The PP-590/FRR-24 is a 
twelve-tube electronically regulated power supply. 
Two primary tap switches, S-2001 in the plate trans
former and S-2002 in the filament transformer, are 
provided to permit operation from an A.C. supply of 
105/1*15/125 volts 50/60 cps. 

Two type 5R4GY full-wave connected rectifiers 
V-2001 and V-2002 plus an associated capacitor-hi
put filter netwo~:k and voltage regulating circuit com
prise the positive 210-volt regulated supply, The 
negative 210-volt supply consists of a 5R4GY full
wave connected rectifier V-2003 plus an associated 
capacitor-input filter network and voltage re~Plating 
circuit. Both positive and negative rectifiers operate 
from the dual output windings of transformer T-2001. 

The regulated positive 210-volt supply is obtained 
through two parallel connected dual triode regulator 
tubes V-2004 and V-2005 in an automatic series regu-

ORIGINAL RESTRICTED SECURITY INFORMATION 2-49 



2 Section 
Paragraph 3 p (1) 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR·24 

THEORY OF OPERATION 

I-2002 
XI 2002 A.C. 

A.c. 
TO 

PLATE TRANS. 
PRIMARY 

S-2002 

FILAMENT 
PRIMARY 
TAPS SW. 

S-2009 
OVERHEAT 
THERMOSTAT 

T-2002 ,--------
1 
I 
I 
I 
I 
I 
I 
I 
I 4 

0 v. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 I 
I I 

I 
L-----------t-

TO CONTROL 
CIRCUITS 

J-2001 
#19 

J-2001 

*' 10 FROM 
+ 210V 

REGULATIVE 
SYSTEM 

Figure 2-55. A.C. Circuits PP-590/FRR-24, Simplilied Schemcdic Diagram 

lator circuit. 
The negative power source is fixed at 210 volt~ by 

the use of two voltage regulators V-2006 and V-2008. 
The negative 105 volts is regulated by the use of 
voltage regulator V ·2007. 

(a) A.C. CIRCUITS. (See Figure 2-55).-The 
A.C. input to the PP·590/FRR·24 is connected 
through the A.C. input connector J-2003 from the 
Power Distribution Panel SB-141/FRR-24. Separate 
switches with built·in circuit breakers are provided 
on the Distribution Panel to connect A.C. into each 
power supply. A neon lamp is connected at each in· 

put to indicate the application of A.C. voltage to the 
re~·pective power units. 

Two protective devices are provided in the A.C. in
put circuit and operate in the following manner; the 
coil of the overvoltage relay K-2001 is connected 
across the regulated B+ circuit and is adjusted to 
trip at 235 volts by variable potentiometer R-2024. 
Therefore, the coil becomes energized when the maxi
mum B+ voltage reaches approximately 235 volts 
which will occur only on some failure in the regulated 
system. When relay coil K·2002 becomes energized 
the two sets of relay contacts open, thereby removing 
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Flvure 2-56. Filament Control Circuits PP-590/FRR-24, Simpliliecl Scltematic Diagram 

the A.C. voltage from transformers T-2001 and 
T -2002. At the same instant that the contacts to the 
filament and plate supply are opened the contact to 
the Failure Indicator lamp 1·2002 is closed, complet
ing the A.C. circuit to the lamp resulting in its il
lumination. Relay K·2002 can only be reset after the 
failure has cleared by setting the A.C. Power switch 
located on the Power Distribution Panel at 'Off' and 
then to 'On' again. 

Overheat thermostat S-2009 is mounted inside the 
chassis and its contact is normally open. The con· 
tact will close whenever the air temperature in the 
chassis reaches approximately 160° F and open when 
the temperature drops to approximately 140° F. When 
the contact of thermostat S-2009 closes completing 
the A.C. circuit to relay K-2002, the relay coil be-

comes energized. When the coil is energized the re·· 
lay contacts open breaking the A.C. supply to trans· 
formers T-2001 and T-2002. At the same instant 
these contacts are ope ned the contacts to the Failure 
Indicator lamp are closed. 

(b) FILAMENT CONTROL CIRCUIT (PP-590/ 
FRR-24). (See Figure 2-56).-Two 10-ampere and two 
30-ampere relay trip breakers S-2005, S-2008, S-2006 
and S-2007 are connected in the filament transformer 
6.3-volt output windings. These circuit breakers will 
open the A.C. line to transformers T-2001 and T-2002 
when excessive filament current flows. Heater Pri
mary lamp I-2001, when lighted, indicates the appli
cation of A.C. voltage to the primary of filament 
transformer T-2002. 
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Figure 2-58. Rectifiers V-2001, V-2002, V-2003, Simplified Schematic Diagram 
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(c) PLATE CONTROL CIRCUIT (PP-590/FRR- spare fuses are mounted on the front-panel. 
24). (See Figure 2-57).-The Plate Standby switches (e) RECTIFIER V-2001, V-2002, V-2003 (PP-590 
S-2003 and S-2004 are connected in each side of the /FRR-24). (See Figure 2-58).-Two type 5R4GY full-
A.C. line and function to turn the A.C. input to the wave connected rectifiers V-2001 and V-2002 plus an 
plate transformer T-2001 On and Off. A circuit break- associated capacitor-input filter network comprise the 
er is incorporated in each switch. This circuit break- positive 210-volt supply source. The filter choke 
er will open the A.C. line to the plate transformer L-2001 in the positive supply is tuned by capacitor 
when current in excess of five amperes flows through C-2005 to provide maximum attenuation of the 120 
the line. Plate Power lamp 1·2003, when lighted, in- cycle A.C. dpple. The negative 210-volt supply 
dicates the application of B+ voltage to the receiver source consists of a SR4GY full-wave connected 
circuits. rectifier V-2003 plus an associated capacitor-input 

(d) BLOWER PROTECTION (PP-590/FRR-24).- filter network. Both positive and negative rectifiers 
Two one-ampere fuses are connected in the A.C. line operate from the dual output windings of transformer: 
to the blower, one in each side of the line. Three T-200 1. 
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OUTPUT<>---------..---·-----------~---, 
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0 VOLTAGE 'C-,OOl TEST 

C-2008 
10. 

Figure 2-59. Positive 210-Vo/t Regulative Circuit V-2004# V-2005, V-2009, V-2010, V-2011, Simplified 
Schematic Diagram 
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(/) POSITIVE 210·VOL T REGULATIVE CIR· bias on the output triode section of V-2009 which 
CUlT V-2004, V-2005, V-2009, V-2010, V-2011 (PP· causes a voltage drop across load resistor R-2012. 
590/FRR-24). (See Figure 2-59).-The regulated Resistor R-2012 is connected between the grids and 
positive 210-volt supply is obtained from the positive cathodes of voltage regulators V-2004 and V-2005, 
320-volt output of L-2001 through two dual-triode therefore any change in potential across R-2012 
regulator tubes V-2004 and V-2005, type 6AS7G tubes. changes the bias potential applied to voltage regula-
Regulator tubes V-2004 and V-2005 are connected in tors V-2004 and V-2005. 
parallel to afford greater .current handling capabilities Voltage regulator V-2011, a type OA2 is utilized as 
to the power supply. The combined plate resistance a coupling device to the input triode section of 
of V-2004 and V-2005 is connected in series with the V-2009. Regulator V-2011 in conjunction with resis-
external load, forming an automatically-variable volt· tor R·20 14 are connected in series across the output 
age divider system. Variation of grid bias on these voltage. Any variation in the output voltage will be 
tubes will effectively change the plate resistance and coupled direcdy through V-2011 to appear as a volt· 
thus change the proportions of the divider system al- age variation across R·2014. 
lowing more or less of the input voltage to appear Voltage regulator V·2010 is connected in the cath-
across the load. Voltage regulation is obtained by ode (pin no. 3) of the output triode section of the re· 
automatically adjusting the bias on V-2004 and gulator amplifier V-2009. Regulator V·2010 produces 
V-2005 so as to stabilize the voltage across the load a constant positive potential across its terminals to 
regardless of input voltage variations or load resis· be used for reference purposes. A part of this refer• 
tance variation. ence voltage is fixed at a specific value by Voltage 

The automatic bias adjustment is accomplished by Control R-2017 and applied to the output grid of 
regulator amplifier V-2009, a type 12AX7 dual triode, V-2009. The value selected is one to provide an out-
voltage reference V-2010, a type 082, and voltage re· put voltage of 210 volts with normal bias on V-2009. 
gulator V-2011, a type OA2. The control grid of the The regulative system then functions to maintain this 
regulator amplifier V-2009 is connected to V-1 Volt- normal bias and thus stabilize the output voltage at 
age Control R-2017 which is part of a bleeder circuit 210 volts. 
including R-2016 and R-2018. The output voltage is (g) VOLTAGE REGULATORS V-2006, V-2007, 
adjusted to 210 volts by the setting of R-2017. When V-2008 (PP-590/FRR-24). (See Figure 2-60).-Volt-
R-2017 is properly adjusted the grid of the input tri· age regulators Y-2006, V-2007 and V-2008, type OB2 
ode section of V ·2009 is negatively biased with res· tubes, are utilized to regulate the negative 105 and 
pect to its cathode. The resulting plate current 210-volt circuits. The regulated negative output volt· 
causes a voltage drop across load resistor R-2013. ages of minus 105 volts and minus 210 volts are ob· 
Any change in potential across R-2013 changes the tained by returning the center tap of the bigh voltage 
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Figure 2-60. Voltage Regulators V-2006, V-2007, V-2008., SimplllleJ Schematic Diagram 
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secondary winding of transformer T-200 1 through 
voltage regulators V-2006, V-2007 and V-2008 via 
dropping resistors R-20 10, R-2020 and R-2009. The 
total current of the rectifier tube V-2003 flows through 
these tubes and their respective loads developing 
negative voltages with respect to ground. 

(h) VOLTAGE REGULATOR V-2012 (PP-590/ 
FRR-24). ,(See Figure 2-61).-Voltage regulator 
V-2012, a type OA2, is utilized to provide a regula
ted positive 150-volt source co the H.F. oscillators 
in the Amplifier-Converters AM-450/FRR-24 through 
AM-453/FRR-24. 

(2) PP-648/FRR-24 .-The PP-648/FRR-24 is a 
fifteen tube electronically-regulated power supply lo
cated in bay 4 of the AN/FRR-24 Radio Receiving Set. 

The A.C. input circuit, filament transformer, plate 
transformer and rectifier circuits are similar to those 
described in the discussion on Power Supply type PP-
590/FRR-24. The rectifier circuit is similar to the 
PP-590/FRR-24 circuit except that the power trans
former T -2201 utilizes different taps on the secondary 
winding. 

The regulated positive 300-volt supply is obtained 
through three parallel connected dual triode regulator 
tubes V-2204, V-2205 and V-2206. 

The regulated negative 300-volt supply is obtained 
through voltage regulator V-2207. 
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+300V 

REGULATIVE 
SYSTEM 
J-2201Lr-
+ll 
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+17 
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SYSTEM 
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(21 ov) 

R-2015 
1200 

R-2019 
1200 

P-2001 
#5 

V-2012 
v.R. 

OA2 

Figure 2-67. Voltage Regulators V-2012, Simpliliecl 
Schematic Diagram 

(a) A.C. CIRCUITS. (See Figure 2-62).-An addi
tional Overvoltage Trip Relay K-2203 is provided in 
the PP-648/FRR-24. This relay is connected across 

S-2205 
OVERHEAT 
THERMOSTAT 

J-2201 
-1'12 

J-2203 
A. C. INPUT 

ORIGINAL 

Figure 2-62. A.C. Circuits PP-648/FRR-24, Simpliliecl Schematic Diagram 
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Figure 2-63. Positive 300-Volt Regulative Circuit V-2204, V-2205, V-2206, V-2212, V-2213, V-2274, V-2275, 
Simplified Schematic Diagram 

the regulated negative 300-volt circuit. Relay K-2203 
is adjusted to trip at 325 volts by variable potentio
meter R-2239. Therefore, the coil becomes energized 

when the maximum B minus voltage reaches approxi
mately 325 volts, which will occur only on some fail
ure of the regulator system. 

(b) POSITIVE 300-VOLT REGULATIVE CIR
CUIT V-2204, V-2205, V-2206, V-2212, V-2213, 
V-2214 AND V-2215 (PP-648/FRR-24). (See Figure 

2-63).-The regulated positive 300-volt supply is 
obtained from the positive 425-volt output at L-2201 
through three dual triode regulator tubes V-2204, 
V-2205 and V-2206, type 6AS7G tubes connected in 
parallel. The automatic bias adjustment of V-2204, 
V-2205 and V-2206 is accomplished by regulator am
plifier V-2212, voltage reference V-2213 and voltage 
regulators V-2214 and V-2215. 

(c) NEGATIVE 300-VOLT REGULATIVE CIR
CUIT V-2207, V-2208, V-2209, V-2210' AND V-2211 
(PP-648/FRR-24). (See Figure 2-64).-The regulated 
negative 300-volt supply is obtained from the center 
tap of the high voltage secondary winding of trans
former T-2201. Voltage regulation is accomplished 
by the use of voltage regulator V -2207. The automa
tic bias adjustment of V-2207 is accomplished by re
gulator amplifier V-2208, voltage reference V-2209 

and voltage regulators V-2210 and V-2211. 
(3) PP-649/FRR-24.-'-The PP-649/FRR-24 is a 

fifteen tube electronically regulated power supply lo
cated in bay 4. The A.C. input circuit, filament 
transformer, plate transformer and rectifier circuits 
are similar to those described in the discussion on 
Power Supply type PP-590/FRR-24. Although the 

rectifier circuit is similar to the PP-590/FRR-24 cir
cuit, the power transformer T -2101 utilizes different 
taps on the secondary winding. 

The regulated positive 300-volt supply is obtained 
through three parallel connected dual triode regulator 
tubes V-2115, V-2104 and V-2105. 

The regulated positive 210-volt supply is obtained 
from the positive 300-volt regulated source through 
voltage regulator V-2111. 

The negative output voltage of minus 105-volts is 
regulated by the use of voltage regulator V-2108. 

(a) A.C. CIRCUITS (PP-649/FRR-24). (See Fig

ure 2-65). -An additional Overvoltage Trip Relay 
K-2102 is provided in the PP-649/FRR-24. This re
lay is connected across the regulated positive 300-
volt circuit. Relay K-2102 is adjusted to trip at 325-
volts by variable potentiometer R-2139. Therefore, 
the coil becomes energized when the maximum 8+ 

voltage reaches approximately 325 volts, which will 
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Figure 2-66. Positive 300-Vo/t Regulative Circuit V-2104, V-2705, V-2106, V-2707, V-2109, V-2ll0, V-2ll5, 
SimplilieJ Schematic Diagram 

occur only on some failure of the regulator system. 
(b) POSITIVE 300-VOL T REGULATIVE CIR· 

CUlT, V-2104, V-2105, V-2106, V-2107, V-2109, 
V-2110 AND V-2115 (PP-649/FRR-24). (See Figure 
2-66).-The regulated positive 300-volt supply is ob· 
tained from the positive 400-volt output at L-2102 

through three dual triode regulator tubes V-2115, 
V-2104 and V-2105, type 6AS7G rubes connected in 
parallel. The automatic bias adjustment of V-2115, 

V-2104 and V-2105 is accomplished by regulator am
plifier V-2106, voltage reference V-2107 and voltage 
regulat..,rs V-2109 and V-2110. 

(c) POSITIVE 210-VOLT REGULATIVE CIR· 
CUlT V-2111, V-2112, V-2113 AND V-2114 (PP-649/ 
FRR-24). (See Figure 2-67).-The regulated positive 
210-volt supply is obtained from the regulated 300· 
volt supply through voltage regulator V-2111, a type 
6AS7G. The automatic bias adjustment of V -2111 is 
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Figure 2-67. Positive 210-Volt Regulative Circuit V-21 ll, V-2712, V-2Jl3, V-2ll4, Simplified Schematic Diagram 

accompllshed by regulator amplifier V-2112, voltage 
reference V-2113 and voltage rc;gulator V-2114. 

q. POWER DISTRIBUTION PANEL. (See Figure 

2-68).-The Power Distribution Panel SB-141/FRR-
24 is located in bay 3. A.C. power is distributed to 
the five power supplies through this unit. Separate 
switches with built-in circuit breakers are provided 
to connect A.C. into each power supply. A neon lamp 
is connected at each input to indicate the application 
of A.C. voltage to the selected power supply. 

(1) CIRCUIT ANALYSIS.-The A.C. input to the 
power dis tri but ion panel is connected through five 

A.C. input connectors J-3401 through J-3405. The 
circuit description of all five channels is identical 
therefore the following analysis is applicable to all 
channels. Two switches are provided for each chan
nel, S-340 1 through S-3410, one in each side of the 
A.C. line. Incorporated in each switch is a circuit 
breaker. These circuit breakers will open the A.C. 
line when current in excess of 10 amperes flows 
through the line. A neon lamp (1-3401 through I-3405) 
lights when the A.C. switches for a particular bay is 
set ar On. Five A.C. output connectors J-3406 
through ·J-3410 are provided to connect A.C. supply 
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voltage to each of the five power supplies in the 
equipment. An A. C. output receptacle J • 3411 is 
supplied to provide A.C. power to any external equip
ment. The A.C. voltage to the A.C. outlet J-3411 is 
connected through two 5 ampere fuses (F ·340 I, 
F-3402), one _in each side of the A.C. line, to prevent 
damage to the control panel due to failure of any ex
ternal equipment. A neon lamp l-3406 is utilized to 
indicate the application of A.C. power to the A.C. 
outlet. Two spare fuses are mounted on the front
panel of the unit. 

r. CONTROL PANEL. (See Figure 2-69).-The Con
trol Panel SB-142/FRR-24 provides a means of select· 
ing which of the four Amplifier-Converter units shall 
be placed in an operative condition and also selects 
the source of oscillator excitation i.e., local or re
mote, In the local condition, oscillator voltage from 
the selected Amplifier-Converter is made available 
for patching into any other Amplifier-Converter unit 
of the same frequency range in another bay. In the 
remote condition, oscillator voltage from another 
source may be patched into the selected Amplifier
Converter unit. It also serves as an intermediate step 
in the application of power from Power Supply PP-
590/FRR-24 to the four Amplifier-Converters. 

The unit consists of a ganged seven-section Band 
switch, a ganged four-section Heterodyne Oscillator 
switch and a multiple arrangement of input and output 
connectors. 

(1) BAND S\\'ITCH S-201 (SB-142/FRR-24).-The 
Amplifier-Converter unit corresponding to the desired 
frequency band is selected by the setting of this 
switch. This is a seven-section switch, each sec
tion having its own particular function as follows: 

(a) LOCAL OSCILLATOR SWITCH S-201A.-The 
source of local oscillator voltage from all four Ampli
fier-Converter units is connected to rhis switch sec
tion via input connectors J-206 through J-209. By 
switch action the desired oscillator voltage can be 
selected and applied to output connector J -261 via 
switch section S-202D for application to another Am
plifier-Converter of the same fr6:Juency. 

(b) REMOTE OSCILLATOR SWITCH S-2018.
The source of remote oscillator voltage is connected 
to the wiper arm of this switch section via S-20213 
and input connector J-255. By switch action this os
cillator voltage is applied to the desired Amplifier· 
Converter via one of four output connectors J-215 
through J -218. 

(c) LOCAL OSCILLATOR SWITCH S-201C.-The 
source of local oscillator voltage from all Amplifier
Converter units is connected to this switch section 
via input connectors J-224 through J-227. By switch 
action the desired oscillator voltage can be selected 
and applied to output connector J-258 via switch sec-

tion S-202C for application to another Amplifier-Con
verter of the same frequency. 

(d) CRYSTAL CALIBRATE SWITCH S-2010.
The crystal calibrate input voltage obtained from the 
crystal calibrate circuit located in the Oscillator As
sembly 0-131/FRR-24 is connected to this switch 
section via connector J-237. By switch action the 
crystal calibrate voltage can be applied to the select
ed Amplifier-Converter unit through one of the crystal 
calibrate output connectors J -233 to J ·236. 

(e) 210-VOL T PLATE SWITCH S-20 IE.-The 210-
volt plate supply source at the power input connector 
J -242 is connected to the four power output connectors 
J-238, J-239, J-240 and J-241 via this switch. By 
switch action the 210-volt supply is connected to the 
power output connector that furnishes plate and fila
ment voltages to the selected Amplifier-Converter 
unit. 

(/) A.G.C. SWITCH S-201F.-The source of A.G.C. 
voltage is connected to this switch section via the 
A.G.C. input connector J-252. By switch action the 
A.G.C. voltage is applied to the selected Amplifier· 
CQnverter unit via one of four A.G.C. output connec
tors J-248 through J • 251. 

(g) 150-VOLT PLATE AND SCREEN SWITCH 
S-201G.-A p·ositive 150-volt source is connected to 
this switch section via the power input connector 
J -242. During local operation the plate-screen switch 
section S-201G in conjunction with the local~remote 
switch section S-202A provides plate voltage to the 
local oscillator and screen voltage to the buffer am
plifier in the selected Amplifier-Converter unit via 
the associated power output connector. During re· 
mote operation the two switches S·201G and S-202A 
remove the plate voltage from the local oscillator tube 
and supply screen voltage to the buffer amplifier of 
the selected Amplifier-Converter unit via power out
put connectors J-238 through J -241. 

(2) HETERODYNE OSCILLATOR SWITCH S-202 
(SB-142/FRR-24).-This is a four section switch 
which selects the source of oscillator excitation i.e., 
Local or Remote. Each switch section has its own 
particular function and operates in the following man
ner: 

(a) LOCAL-REMOTE OSCILLATOR SWITCH 
S-202A.-This switch section is used in conjunction 
~ith the plate-screen switch section S-201G to pro
vide plate and screen voltages to the selected Am
plifier-Converter unit during local operation. During 
remote operation these two switches operate in uni
son to remove the plate voltage from the local oscil
lator and supply screen voltage to the buffer amplifier. 

(b) REMOTE OSCILLATOR SWITCH S-202B.
The source of remote oscillator voltage is connected 
to the wiper of this switch section through the remote 
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oscillator input connector J-255. By switch action 
this voltage is connected to the wiper of the remote 
oscillator switch section S-20 1B for application to 
the remote oscillator output connectors. A 68-ohm 
resistor R-20 1 is provided to terminate the remote 
R.F. Amplifier during local operation. 

(c) LOCAL OSCILLATOR SWITCH S-202C.-The 
source of local oscillator voltage is connected to the 
wiper of this switch section via switch section 
S-20 1C for application to the local oscillator output 
connector J-258. A 68-ohm resistor R-202 is provided 
in this switch section to terminate the local R.F. Am
plifier during remote operation. 

(d) LOCAL OSCILLATOR SWITCH S-2020.-The 
source of local oscillator voltage is connected to the 
wiper of this switch section via switch section 
S-201A for application to the local oscillator output 
connector J -261. A 68-ohm resistor R-203 is provided 
in this switch section to terminate the local R.F. Am
plifier during remote operation. 

(3) POWER CONNECTORS (SB-142/FRR-24).-All 
operating voltages necessary to operate the Amplifier
Converter units are obtained from the power supply 
PP-590/FRR-24. These voltages are connected to 
the control panel via the power input connector J -242 
for application to the four power output connectors 
J -238 through J -241. The following voltage;s are ob· 

tainable at this connector: +150 V, +210 V, -105 V, 
6.3 V.A.C. and 12.6 V.A.C. 

s. PATCH PANELS.-The patch panels are utilized 
to arrange the equipment for a particular mode of oper
ation and to connect various circuits to circuits in 
other units. All of these types of connections are 
made by means of the patch coeds associated with 
each patch panel. The four patch panels used in the 
AN/FRR-24 equipment are as follows: 

Bay 1 -- SB-138/FRR-24 
Bay 2 -- SB-140/FRR-24 
Bay 3 -- SB-169/FRR-24 
Bay 4 ·- SB-143/FRR-24 

Reference to the schematic diagrams Figure 2-70 

through 2-73 of the respective patch panels will 
show the contents of each unit. For convenience in 
identifying the circuits associated with the connectors 

on the patch panels, each of the major units in each 
rack has been lettered in alphabetical sequence start
ing at the top of the rack. This identifying letter ap· 
pears on the trim strip along the left hand edge of 
each rack. 

Observation of the patch panel units will reveal 
that each connector has an identifying tab, For ex:· 

ample on unit 1J the connector in the upper left hand 
corner is labelled AGC IN 1A252. 1H607. 1]3. This 
means that AGC voltage is fed into this connector 
for application to rack 1, unit A, connector 252 and 
rack 1, unit H, connector 607 and this connector is 
in rack 1, unit J, connector J-1503. The numerals 
following_ the unit designations on the connector label 

are the symbol designations of the specific connec
tors on the units with the letter 'J' for connectors 
J-607 and J-252 deleted and with the letter 'J' plus 
the series symbol designations for connector J -1503 
deleted. The same system of marking is used for 
each connector on each Patch Panel. That is, the 
circuit is specified, following this the point or points 
of origin and termination of the energy is named and 
the last marking identifies the connector on the patch 
panel itself. To guard against unwanted signal pick
up and/ or spurious radiation several connectors on 
the Patch Panels are fitted with covers, and/or termi· 
nating plugs. These covering devices should be re
moved only when the connector is to be used and 
when its use is ended the cover must always be re• 
placed except in the case of the FS CONS connector 
(J-1810, J-1811 and J-1812) on Patch Panel SB-143/ 

FRR-24 in bay 4 whose terminating plugs should al
ways be removed during frequency shift operation. 
These connectors are capped only when it is desired 
to silence the Frequency Shift Converter CV ·127 I 
FRR-24 to simulate a no•signal condition as might 
be required during initial tuning procedures. 
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AN/FRR-24 
INSTALLATION 

RESTRICTED 
NAVSHIPS 91580 

SECTION 3 

INSTALLATION 

1. UNPACKING. 
The AN/FRR-24 is shipped from rhe factory wirh the 

rack cabinets. individual units and equipment repair 
parts packed in separate wooden boxes. The follow
ing table identifies the equipment to be found in each 
box. 

SHIPPING CONTENTS 
BOX 
NO. NAME DESIGNATION 

1 Control Panel SB-142/FRR-24V 
2 Control Panel SB-142/FRR-24 ~-
3 Control Panel SB-142/FRR-24 .. / 
4 Amplifier-Converter AM-450/FRR-24 t..-
5 Amplifier-Converter AM·450/FRR-24V 
6 Amplifier-Converter AM-450/FRR-24!.-·' 
7 Amplifier-Converter AM-451/FRR-24 ,._ 
8 Amplifier-Converter AM-451/FRR-24 "'" 
9 Amplifier-Converter AM-451/FRR-24-
10 Amplifier-Converter AM-452/FRR-24 j...oo 

11 Amplifier-Converter AM-452/FRR-24 .. -
12 Amplifier-Converter AM-452/FR.R-24V 
B Amplifier-Converter AM-453/FRR-24_.. 
14 Amplifier-Converter AM-453/FRR-24 ~_., 
15 Amplifier-Converter AM-453/FRR-24 ,._. 
16 Frequency Converter CV-126/FRR-24l--
17 Frequency Converter CV-126/FRR-24 1...-

18 Frequency Converter CV-126/FRR-24,_ 
19 Amplifier-Detector AM-439/FRR-24 ..--
20 Amplifier-Detector AM-439/FRR-241---
21 Amplifier-Detector AM-439/FRR-24 ......-
22 R. F. Amplifier AM-454/FRR-24 •-
23 R.F. Amplifier AM-454/FRR-24 .. .--
24 R.F. Amplifier AM-454/FRR-24 a-
25 Patch Panel SB-138/FRR-24;.....-
26 Patch Panel SB-140/FRR-24 i---
27 Patch Panel SB-169/FRR-24 :,../ 
28 Patch Panel SB-143/FRR-24 ........-
29 Filter Assembly F-99/FRR-24 L..-

30 Filter Assembly F-99/FRR-24 ..--
31 Filter Assembly F-99/FRR-24 .......-
32 Tool Box 
33 Oscillator Assembly 0-131/FRR-24~ 

34 Power Distribution SB-141/FRR-24 v~ 
Panel 

35 Power Supply PP-590/FRR-24 L-

SHIPPING 
BOX 
NO. 

36 
37 
38 
39 
40 
41 

42 

43 

44 
45 
46 
47 
48 
49 
50 

51 

52 

53 

54 

S•ctlon 3 
Paragraph 1 

CONTENTS 

NAME DESIGNATION 

Power Supply PP-590/FRR-24 t--1--
Power Supply PP-590/FRR-24~~~--
Amplifier-Detector AM-440/FRR-24 '-
Amplifier-Detector AM-440/FRR-24" ,.. 
Amplifier-Detector AM-438/FRR-24 ~ 
Frequency Shift CV-127 /FRR-24..-
Converter 
Frequency Shift CV-127/FRR-24 i,.-/ 

Converter 
Frequency Shift CV-127 /FRR-24 <-· 
Converter 
Keyer KY-62/FRR-24~'~-

Keyer KY-62/FRR-24 ~.-. ..,.1-

Keyer KY-62/FRR-24~,.-

Comparator-Keyer CM-32/FRR-24 ~--'"" 
Power Supply PP-648/FRR-24 ,;... 
Power Supply PP-649/FRR-24.:.-
Set of Eight Test 
Cables 
Cabinet for Bay 1 CY-860/FRR-24k 
Single Blower 
24 Floor Mounting 
Screws 
214 Cabinet Mounting 
Screws 
Two Instruction Boob 
Operator's Handbook 
Maintenance Hand-
book 
Spare Parts Catalog 
Cabinet for Bay 2 CY-860/FRR-24 c.-

Single Blower 
Five Trim Strips 
Cabinet for Bay 3 CY-860/FRR-24 .:· 
Single Blower 
Eleven Loose Inter-
connecting Cables 
Forty-Five Patch 
Cords 
Teletype Output 
Terminal Box 
Cabinet for Bay 4 CY -860/ FRR-24 •·" 
Double Blower 

ORIGINAL RESTRICTED SECURITY INFORMATION 3-1 
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SA-6440 BAY I I 
~ 

CONTROL PANEL 
SB-142/FRR-24 

A 

AMPLIFIER- CONVERTER 

AM-450/FRR-24 
B 2-4 MEGACYCLES 

AMPLIFIER- CONVERTER 

c AM-451/FRR-24 

4-8 MEGACYCLES 

AMPLIFIER-CONVERTER 
AM-453/FRR-24 

D 8-16 MEGACYCLES 

AMPLIFIER- CONVERTER 

AM-452 /FR R -24 
E 

16 -32MEGACYCLES 

FREQUENCY CONVERTER 

F CV-126/FRR-24 

AMPLIFIER- DETECTOR 

G AM-439/ FRR-24 

R. F. AMPLIFIER 

H AM-454/FR R-24 

PATCH PANEL 

J SB-138/FRR-2_4 

FILTER ASSEMBLY 

K F-99/FRR- 24 

L TOOL BOX 

POWER SUPPLY 

PP-590/FRR-24 

M 

~ 
0 

9. 

0 

zot 

SA-6441 

j 
~ 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

~ 
L 

M 

RESTRICTED 
NAVSHIPS 91580 

BASE OF CABINET 

cp 0 0 ( 

cb 0 0 ( 

.. 
41t 

61-f 

SA-6442 
BAY 2 I 

BAY 3 

~ 
CONTROL PANEL CONTROL PANEL 
SB-142/FRR-24 

A 
58-142/ F R R-24 

A MPL IFIER-CONVERTE R AMPLIFIER-CONVERTER 
AM-450/FRR-24 B AM-450/FRR-24 
2-4 MEGACYCLES 2-4 MEGACYCLES 

AMPLIFIER-CONVERTER AMPLIFIER- CONVERTER 

AM-451/FR R-24 AM-451/FRR-24 c 
4-8 MEGACYCLES 4-8 MEGACYCLES 

AMPLIFIER· CONVERTER AMPLIFIER-CONVERTER 
AM-453 /F R R-2.4 AM-453/FRR-24 

8·16 MEGACYCLES D 8-16MEGACYCLES 

AMPLIFIER- CONVERTER AMPLIFIER -CONVERTER 

AM-452/FRR-24 AM-452/FRR-24 
E 

16-32 MEGACYCLES 16-32 MEGACYCLES 

FREQUENCY CONVERTER FREQUENCY CONVERTER 
CV-126/FRR-24 F CV-126/FRR-24 

AMPLIFIER- DETECTOR AMPLIFIER- DETECTOR 
AM-439/FRR-24 G AM -439/FRR- 24 

R.F.AMPLIFIER R, F. AMPLIFIER 

AM-454/FRR-24 H AM-454/FRR-24 

PATCH PANEL PATCH PANEL 

SB-140/FRR-24 J SB-169/FRR-24 

FILTER ASSEMBLY FILTER ASSEMBLY 
F-99/FRR-24 K F-99/FRR-24 

0 

0 

OSCILLATOR ASSEMBLY 

~ 
POWER DISTRIBUTION PANEL 

0-131 /FRR-24 
L 

SB-141/ FRR-24 

POWER SUPPLY POWER SUPPLY 

PP-590/FRR-24 PP-590/FRR-24 

M 

.. 
e2+ 

0 cp 

0 ) 

AN/FRR-24 
INSTALLATION 

0 

0 

24 MTG. HOLES 

TO CLEAR f BOLT 

4 CUTOUTS 16~'xsf" 
TO PASS CABLES 

SA 7579 -, BAY 4 SA 7580 

T 
! ! 

AMPLIFIER- DETECTOR 

A AM-440/FRR-24 

AMPLIFIER- DETECTOR 

B 
AM-440/FRR-24 

AMPLIFIER- DETECTOR 

c AM-438/F R R-24 

FREQUENCY SHIFT CONVERTER 

D CV- 127/ F RR- 24 

FREQUENCY SHIFT CONVERTER 
CV-127/FRR-24 

E 

FREQUENCY SHIFT CONVERTER 

F 
CV-127/F RR-24 

KEYER KY-62./FRR-24 

G 

KEYER KY -6 2/ F RR-24 

H 

KEYER KY-62/FRR-24 

J 

PATCH PANEL 

K SB-143/FRR-24 

COMPARATOR- KEY E R 

L 
CM-32/F R R-24 

POWER SUPPLY 

PP-649/FRR- 24 

M 

POWER SUPPLY 

PP· 648/FRR-24 

N 

3-2 
Figure 3-2. Outline Dimensional Drawing, AN!FRR-24 Raclio Rec:eiving Set 
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SHIPPING 
BOX 
NO. 

CONTENTS 

NAME DESIGNATION 

Eight Handles with 
Screws 
Interconnecting 
Cable Harness 
Assembly 
Four Trim Panels 
with Screws 

CLEARANCE 
HOLES FOR 

CABINET ~------
BOLTS 

REMOVEAB~L~E_------~ 
PATCH P 

SHIPPING CONTENTS 
BOX 
NO. NAME DESIGNATION 

55 Equipment Repair 
Parts 

Figure 3-1. Cabinet CY-860/FRR-24, Rear View 



At-l/FRR-24 
INSTALLATION 

RESTRICTED 
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Section 3 
Paragraph 1 

The four rack cabinets and the individual units with
in their cabinets are separately crated and should be 
unpacked using the following procedure: 

Step I. One side of each box is marked 'This Side 
Up'. With the marked side uppermost cut the metal 
bands and with an ordinary nail puller remove the 
top of the box. 

Step 2. To remove the rack cabinets from the boxes 
it is necessary to remove one side of the wooden crate 
as well as the top. 

Step 3. Slide the cardboard cartons containing the 
rack cabinets from their wooden boxes. 

Step 4. Stand the cartons on end and remove the 
cabinets from the cartons. 

Step 5. Lift the cartons containing the indiviuual 
units from their crates. 

Step 6. Remove the individual units from their car
tons. 

Step 7. Release the eight Camloc fasteners (See 
Figure 3-1) on the cabinet backs and remove the 

backs. 
Step 8. Cut the three straps which secure the small 

carton within the rack cabinet and remove the carton. 

Step 9. Remove all traces of loose packing material 
from the interior of the cabinets. 

Step 10. All the hardware needed for installing the 
AN/FRR-24 is contained in the small cartons in each 
cab~net. The different items may be located by refer
ring to the table in paragraph 1 and may be removed 
from the cartons as needed. 

Step 11. The side panels of each cabinet are equip
ped with removable patch plates. See Figure 3-1. 
All of these plates must be removed except the one 
on the left side of Bay 1 and the one on the right side 
of Bay 4. Take out the six flat Phillips-head screws 
and remove the patch plates. 

2. INSTALLATION. 

The following paragraphs provide detailed instruc
tions for all installation procedures prior to energiz
ing the equipment for the first time. These instruc
tions MUST be strictly adhered to in order to insure 
that the equipment will function properly without in
curring any unnecessary rechecking. 

REAR 
MTG. HOLE 

AIR STOP 
SCREW 

REAR 
MTG. HOLE 

REAR 
MTG. HOLE 

AIR STOP 

WARM 
AIR STOP 

SCREW 

ORIGINAL 

FRONT 
MTG. HOLE 

BLOWER 
ASSEMBLY 

FRONT 
MTG. HOLE 

FRONT 
MTG. HOLE 

Figure 3-3. Mounting Details, BoHom of Cabinet CY-860/FRR-24 
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3 Section RESTRICTED 
NAVSHIPS 91580 

A-CUT BACK THE VINYLITE JACKET SQUARE AND 
EVEN AS SHOWN. 

8-PUSH BACK BRAID AND CUT OFF l;4 INCH OF 
CABLE DIELECTRIC. 

C -PULL BRAID FORWARD AND TAPER TOWARD 
CENTER CONDUCTOR. 

0-INSERT CABLE INTO CLAMPING NUT CD, THIN 
METAL WASHER @, RUBBER WASHER @, AND CLAMPING 
SLEEVE @ IN ORDER AS INDICATED. BE SURE THAT 
CLAMPING SLEEVE @ CLEARS ALL BRAID WIRES AND 
ITS INTERNAL SHOULDER RESTS SQUARELY AGAINST 
END OF VINYLITE JACKET. 

E -uNBRAID SHIELD WIRES, SPREAD OPEN AND 
LAY BACK ON CLAMPING SLEEVE @ WITHOUT WIRES 
CROSSING EACH OTHER. CUT OFF EXCESS BRAID WIRE 
LENGTH SO THAT EACH WIRE WILL END BEFORE TOUCH
ING SHOULDER OF CLAMPING SLEEVE @. CUT OFF CABLE 
DIELECTRIC 5;32" FROM END OF BRAID WIRES. BE SURE 
TO CUT SQUARE AND EVEN AND DO NOT NICK CENTER 
CONDUCTOR. CUT CENTER CONDUCTOR 3;16" FROM END 
OF CABLE DIELECTRIC AND TIN. SOLDER MALE CONTACT 
CAREFULLY AND REMOVE EXCESS SOLDER. BE CAREFUL 
THAT SOLDER OR FLUX DOES NOT GET ON END OF CABLE 
DIELECTRIC. 

F -INSERT CABLE INTO PLUG AS FAR AS IT WILL 
GO. PUSH RUBBER WASHER @ AND THIN METAL WASHER @ 
INl'O BODY AND TIGHTEN CLAMPING NUT CD. HOLD BODY 
WITH WRENCH AND TIGHTEN CLAMPING NUT CD. DO 
NOT ALLOW BODY OR CABLE TO ROTATE DURING THIS 
OPERATION. 

G-WHEN ARMOR CABLE RG- 12/U IS USED SUB
STITUTE ARMOR CLAMP MX-564/U CONSISTING OF 
PARTS @ AND @ FOR CLAMPING NUT (j). CUT ARMOR 
BACK 1112 INCHES AND SLIDE @ OVER ARMOR. PROCEED 
AS SHOWN IN A TO F, EXCEPT USE @ IN PLACE OF CD. 
PULL ARMOR FORWARD OVER TAPERED PORTION OF @ 
AND CUT OFF EXCESS ARMOR LENGTH. UNBRAID ARMOR 
WIRES FOR A SHORT DISTANCE AND BRING FORWARD @. 
CLAMP ARMOR BETWEEN TWO TAPERED SURFACES. BE 
CAREFUL THAT LOOSE ARMOR ENDS DO NOT EXTEND 
INTO THREADS AND JAM. 

A 

8 

c 

D 

E 

F 

G 

2 

2 

AN/FRR-24 
INSTALLATION 

~--- 1"- ---- ~ 

Figure 3-4. Assembly of UG-218/U Plug ancl MX-564/U Clamp to RG-11/U or RG-12/U Cable for Antenna 
Input Connections 
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AN/FRR-24 

INSTALLATION 
RESTRICTED 

NAVSHIPS 91580 

A-CUT BACK THE .RUBBER JACKET SQUARE AND A 
EVEN AS SHOWN. 

B-PUSH BACK SHIELD AND STRIP 114 INCH OF 
INSULATION OFF EACH CONDUCTOR. 

C -INSERT CABLE INTO CABLE CLAMP AN 3057-6 
UNBRAID SHIELD WIRES AND FLARE OUT. SOLDER 

SLOTTED WASHER @ TO FLARED SHIELD AS SHOWN. 
INSERT WIRES INTO RETAINING RING 

0-SOLDER EACH CONDUCTOR INTO CONTACT ON 
REAR OF INSERT @. 

E-TAPE EACH LEAD. PUT A LAYER OF TAPE 
AROUND ALL LEADS TO STRENGTHEN THE ASSEMBLY. 

F -PUSH INSERT @ INTO BARREL ASSEMBLY. 
MAKE SURE THE KEY IN BARREL ASSEMBLY FITS INTO 
KEYWAY ON INSERT @). SLIDE RETAINER RING@ INTO 

B 

c 

0 

E 

RETAINER RING GROOVE IN BARREL ASSEMBLY. INSERT F 
@ IS NOW LOCKED IN POSITION. PULL FORWARD 
CABLE CLAMP CD AND SCREW ON BARREL ASSEMBLY. 
TIGHTEN THE TWO PHILISTER HEAD SCREWS WHICH 
BIND CABLE CLAMP CD TO CABLE. 

Section 3 

Figure 3-5. Assembly ol Plug AN3106A-l4S·l2P to 3-wire Shielded Audio Cable lor Audio Output ancl 
Te/etyp e Con nee tions 
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3 Section RESTRICTED 
NA VSHIPS 91580 

A-CUT BACK THE VINYLITE JACKET SQUARE AND 
EVEN AS SHOWN. 

8-PUSH BACK BRAID AND CUT OFF l/4 INCH OF 
CABLE DIELECTRIC. 

C-PULL BRAID FORWARD AND TAPER TOWARD 
CENTER CONDUCTOR. 

0-INSERT CABLE INTO CLAMPING NUT (i), THIN 
METAL WASHER @, RUBBER WASHER @, AND CLAMPING 
SLEEVE @ IN ORDER AS INDICATED. BE SURE THAT 
CLAMPING SLEEVE @ CLEARS ALL BRAID WIRES AND 
ITS INTERNAL SHOULDER RESTS SQUARELY· AGAINST 
END OF VINYLITE JACKET. 

E -UNBRAID SHIELD WIRES, SPREAD OPEN AND 
LAY BACK ON CLAMPING SLEEVE @ WITHOUT WIRES 
CROSSING EACH OTHER. CUT OFF EXCESS BRAID WIRE 
LENGTH SO THAT EACH WIRE WILL END BEFORE TOUCH
ING SHOULDER OF CLAMPING SLEEVE @. CUT OFF CABLE 
DIELECTRIC 5/32" FROM END OF BRAID WIRES. BE SURE 
TO CUT SQUARE AND EVEN AND DO NOT NICK CENTER 
CONDUCTOR. CUT CENTER CONDUCTOR 3/16" FROM END 
OF CABLE DIELECTRIC AND TIN. SOLDER MALE CONTACT 
CAREFULLY AND REMOVE EXCESS SOLDER. BE CAREFUL 
THAT SOLDER OR FLUX DOES NOT GET ON END OF CABLE 
DIELECTRIC. 

F -INSERT CABLE INTO PLUG AS FAR AS IT WILL 
GO. PUSH RUBBER WASHER @ AND THIN METAL WASHER @ 
INTO BODY AND TIGHTEN CLAMPING NUT (i). HOLD BODY 
WITH WRENCH AND TIGHTEN CLAMPING NUT (i). DO 
NOT ALLOW BODY OR CABLE TO ROTATE DURING THIS 
OPERATION. 

A 

8 

c 

D 

E 

F 

AN/FRR-24 
INSTALLATION 

r-----1"-1 

I" 
4 

t::::::\111 :::::::::~ 

Figure 3-6. Assembly of Plug UG-260/U to RG-59/U Cable for External· Tone Input Connections 
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AN/FRR·24 

INSTALLATION 

RESTRICTED 
NAVSHIPS 91580 

A-CUT BACK AND STRIP TO CONDUCTOR CABLE 
SQUARE AND EVEN AS SHOWN. 

8-INSERT CABLE INTO CABLE CLAMP CD AND 
RETAINING RING @. 

C-SOLDER EACH CONDUCTOR INTO REAR OF 
CONTACT ASSEMBLY @. CARE SHOULD BE EXERCISED 
NOT TO NICK CONDUCTORS. 

0-PUSH CONTACT ASSEMBLY INTO BARREL 
ASSEMBLY. MAKE SURE THE KEY IN BARREL ASSEMBLE 
FITS INTO KEYWAY OF CONTACT ASSEMBLY @. SLIDE 
RETAINING RING @ INTO RETAINING RING GROOVE IN 
BARREL ASSEMBLY. SCREW CABLE CLAMP CD ONTO 
BARREL ASSEMBLY. TIGHTEN THE TWO PHILISTER 
HEAD SCREWS WHICH BIND CABLE CLAMP CD TO 
CABLE. 

A 

B 

c 

D 

Section 3 

Figure 3-7. Assembly oF Plug AN3l06B-20-3S to Two Conductor no. 8 Rubber Covered Wire lor A.C. Input 
Connections 
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CD 
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0 

BAY It I 

CONTROL PANEL S B-142 /FRR- 24 

W-3023 TO J-IIIIBI •LOCAL OSC IN A 
W-3022 TO J-1161Bl LOCAL OSC IN 

W-3015 TO J-1141El XTAL CAL OUT 

W-300Z TO_ J· 'A7 'u'a •I5Q3(Jl AGC IN 
PWR IN TO J-2004(M) W-3001 

W-3052 TO J-1617(2 J) XTAL CAL_IN 
PWR our TO .J,-117 ffll W-3017 

W-3005 TO J-1623(2J l LOCAL OSG 0//T 

Q8~ 
PWR OUT TO J-117 IEl W-3020 

W-3003 TO J-15211Jl R£MOT£ OSC IN PWR OUT J-117 (Cl 

• W-3006 TO J-1722(3JJ LOCAL osc OUT 

.~~~'?QJ\{~c; 
TO W-3018 

. W-3014 TO J-114101 XTAL CAL 01/T PWR OUT J-H7 (0) 

W-3029 TO J-1141CI XTAL CAL OUT l 
TO W-3019 

W-3027 TO J-114(8] XTAL CAL OUT J-258 J-261 J-252 

TO J-110!81 AGC OUT 
r- J-242 J-241 J-240 

W-3024 

t?;!fO:.t}io~~~:~i~:~ 
~~6 J-216 J-226 J-208 J-21 

W-3025 TO J-110 ICl AGC OUT '5 J-r5 J-207 J-~17 J-~t J-2 

W-3010 TO J-110_(01 A GC 01/T I 
W-3011 TO J·IIOIEl A GC 01/T I 
W-3026 TO J-112 IBI REMOTE OSC 01/T 

W-3030 TO J·II61Gl LOCAL osc IN 

W-3021 TO J-112 ICI REMOTE OSC 01/T 

W-3028 TO J-Ill (G) LOCAL OSC IN 

W-3008 TO J-116_(0) LOCAL OSC IN 

W-3016 TO J-112101 REMOTE OSC OUT 
-

W-3009 TO J-11 I (OJ LOCAL OSC IN 

W-3012 TO J-116 (El LOCAL OSC IN 

W-3007 TO J-112(El R£MOT£ OSC OUT 

W-3013 TO J·III(E] LOCAL OSC IN 

W-3027 TO J-2331Al XTAL CAL IN 

~~.IQ___J_o.mlfl_ 1150Kc our 
W-3026 TO J·215fAI R£/IIOTE OSC IN 

W,3023 TO _J·206(A) LOCAL OSC OUT 

W-30?~ TO .1-2241Al LOCAL OSC OUT i ANT lN TO ,/,-1515LJJ _w-3m9 

W-3024 TO J-2481Al !J G C IN 

fjft f 
J-110 J~ll6 J..lll J-112 J-113 J-114 J-115 

B 
J-117 h TO J-238(A) W-3017 PWR IN 

AMPLIFIER-CONVERTER AM-450/FRR·24 w 
W-3029 TO J-234(A] XTAL CAL IN 

W-3032 TO J·303(Fl t750Kc 01/T 
W-3021 TO J-216 fA RI"MDTE OSC N 

•-3028 TO J-207(A) LOCAL osc OUT 

W-3030 TO .l·2251Al LOCAL osc 01/T 

W-3025 TO J-2491Al AGC IN 

fl h 
ANT IN TO J·I516(Jj W-3040 

fl , 1 ~ 
J-110.1-llf!IJ-111 J-112 J-115 J-114 J-ne 

G J-t\7 I_ PWR IN TO J-239{Al W-3016 

AMPLIFIER-CONVERTER AM-451/FRR-24 ..J 
W-3014 TO J-235(A) XTAL CAL IN 

W-3033 TO J-307!Fl 1750Kc 01/T 

W-3016 TO J-217/Al REMOTE OSC IN 

W-3009 TO J-20BIAl LOCA• osc Q11_I 

W-3008 TO J-2261Al LOCAL osc our 
W-3010 TO J-250!Al AGC IN 

!l ~ f 
ANT IN TO J-152B(J) w-3061 

f fj 
J-110J-1115J·III J-112 J•IIS J-114 J·ll5 

D J-117 11 PWR IN TO J-240(Al w-3019 

AMPLIFIER-CONVERTER AM-453/FRR-24 w 
W-3015 TO J-2361AI XTAL CAL IN 

W-3034 m ,J-3041Fl 1150Kc 01/T 

W-3007 TO J-2181Al REMOTE OSC IN 

W-3013 TO J-209{Al LOCAL osc OUT 

W-3012 TO J-2271Al LOCAL osc our 
W-3011 lQ..J-2511AJ AGC IN 

~ ~ 
ANT IN TO J·I529(J) W-3062 

1 1 f1 1 Fl 
J-110 J-116 J-Ill J-112 J-113 J-114 J-115 

E J-117 h TO J-241(AI PWR IN W-3020 

AMPLIFIER-CONVERTER AM-452/FRR-24 u 
W-3033 TO J-113 IDl 1120Kc IN 

W-3036 TO J-1507(Jl 1100Kc IN-OUT 

W-3035 TO ,j-403(K) 50Kc 01/T 

W-3034 TO J-113tEl 1150Kc IN 

W-3032 TO J-113101 1150/((: IN 
W-3031 TO J-113iBl 1750Kc IN 

_Aft i 1 r1 
J-302 J..303J-304J-305 J-306 J-307 

F J-308 L PWR IN TO J· 2009{M) W-3037 

FREQUENCY CONVERTER CV-126/FRR-24 _j 

W-3043 TO J-604(Hl 50Kc IN 
W-3038 TO J-1506(J} AGC 01/T 

A 
J-704 J-700 

~0/00iJT 
J-707 
P-702 

G J-706 11 PWR IN TO J·2008(Ml W-3044 

W-3002 TO J-252 lA! !I J-1503!Jl AGC IN 
AMPLIFIER-DETECTOR AM-439/FRR-24 u 

W-3042 TO J-402 (K) 50Kc IN 

W-3050 TO J-1840141U 50Kc FS OUT 

W-3043 TO J-705 (G) 50Kc AM OUT 

W-3051 TO J-1843(4Kl 50K AM OUT 
W-3049 TO J 1823(4K) FS CONS OUT 

A A f f I 
J-602 J-603 J-504 J-60!5 J-soe J-607 

H J-eoe 11 PWR IN TO J·2007(M) W-3058 

R F AMPLIFIER AM-454/FRR-24 w 

W-3002 TO J-2521Al ~J-607(H) A GC IN 

W-3045 TO J-1604(2J)!I J-1704(3Jl fiJ-I BO I (4 K) AGC PATCH COM 

• W-3046 TO J-1802 14K1 AGC PATCH 

W-3038 TO J-704{G) AGC OUT PATCH PANEL SB-138/FRR-2.4 
W-3036 TO J-306 (Fl 1100Kc IN our 
w-3047 TO J-1806(4KJ 1100K& PATCH 

J-1009 J-?os J-~7 J-~• ,.2e,.,£;. J-~ . W-304A TO J-160912Jl8oJ-170913JlBJ-IA05f4K)I?Qa\l; PATCH COM 

J-~· J-?4 J-Q J-1 J-01 "-00 6 
ANT OUr TO J-115(CI W3040 

ANT OUT TO J-115(61 W-3039 

cW-3548 TO J-162412Jl XTAL osc PATCH 
SP RE SPARE J-1516 J.l!515 

4 W-3605 TO J-261 (3A) osc OUT I J .._9 .._1028 "Q' ANT IN ,J-1!532 

W-3506 TO J 258(2A) osc OUT 0 
W-3003 TO J-255 (A} REMOTE OSC IN 

SPARE . 9· J- ANT 01./T TO J-115 IDI W-3061 
ANT OUT TO J-115 (E) W-3062 

W-3035 TO J-305 IF) 50Kc IN 
W-3042 TO J-606 (Hl 50Kr. OUT 

A 
J-402 J-403 

K J-404 rr PWR IN TO J-2006(M) W-3055 

FILTER ASSEMBLY F-99/FRR-24 _j 

L - . 

TOOL BOX 

PWR OUT TO J-242 (A) W-3001 
PWR OUT TO J· 404 (Kl W-305~ 

PWR 01/T TO J-608 (Hl W-3058 

W-3057 TO J-3406(3LI AC IN 
PWR OUT TO J· 706 (G) w-3044 

W-3056 TO FAN MOTOR AC OUT 

n~ rlnnr"l~rl 
IPWR OiJT TO J-308 (F) W-3037 

W-3056 TO J-2002(1J!i 
.1-2002 J-2003 J-2004 ~2005 J-20Qe J-2007 J-2008 J-2009 

1FAN MOTOR I r 

A M 

POWER SUPPLY PP- 590/ FRR-24 
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A.N/FRR-24 

INST ALLA. TION 

RESTRICTED 
NA.VSHIPS 91580 

Section 3 
P oro graph 2 a 

a. POSITIONING OF THE EQUIPMENT.-When lo
cating the receiving equipment the following Consi
derations must be taken into account: 

(1) A minimum clearance of two feet and preferably 

three between the rear of the equipment and the near
est obstruction (walls, radiator etc) must be provided 
to allow access to all cable connections, 

(2) Clearance must be provided at the front to per
mit the service and/ or removal of the individual 
units. See Figure 3-2 for dimensions of equipment 
and required clearances. , 

Set the four rack cabinets over the access holes in 
the floor in numerical consecutive order with bay no, 
1 cabinet at the left. Refer to the base of cabinet 
sketch on Figure 3-2 for the size and spacing of the 
floor mounting details required. The four cabinets 
are not interchangeable. Cabinet no. 1 is packed in 
box no. 51, cabinet no. 2 is packed in box no. 52, 
cabinet no. 3 is packed in box no. 53 and cabinet no. 
4 is packed in box no. 54. 

Proceed as follows: 
Step 1. Using the 3/8-16 bolts and nuts provided 

in the mounting hardware package fasten adjacent 
cabinets together through the five holes provided in 
the sides of the cabinets. See Figure 3-1. 

Step 2. Secure the entire assembly to the floor 
using the floor mounting screws provided. Six holes 
are provided for this purpose at the bottom of each 
cabine.t. See Figure 3-3, 

The blower assemblies are the L units to be 
mounted in the cabinets, The single blower units 
are used in the first three bays and the double blower 
unit mounts in bay no. 4. Each blower unit is mount
ed on three shock mounts, two of these mounts are 
shipped affixed to the cabinet, the third is mounted 
on the blower unit, Proceed to mount the blower as
semblies as follows: 

Step 1. Loosen the nuts on the two shock mounts 
at the sides of the cabinet and slide the slotted 
brackets down over the screws. This locates the 
blower assembly as shown in Figure 3-3. Sufficient 
clearance is provided between the rack and. the warm 
air stops to allow the blower assembly mounting plate 
to slide through • 

Step 2. Secure the shock mount on the blower to the 
front of the rack by passing the two flat head 6-32 
screws through the rack and the mount and fasten 
with the lock washers and nuts provided. Tighten 
the nuts on the other two shock mounts. 

Step 3. Fasten the handles to the backs of the 
cabinets. 

Step 4. Secure the teletype output terminal box to 
the bottom of bay no. 4 cabinet using 10-32 screws. 
Refer to Figure 3-3 for location of the mounting 
holes. 

b. CONNECTION DATA.-Installation of the AN/ 
FRR-24 consists of tying-in and connecting all inter
connecting cables and the fabrication of various other 
cable assemblies, Proceed as outlined in the follow
ing paragraphs. 

(1) INTERCONNECTING CABLES.-All cables 
terminating within a bay are fastened within the cabi
net during shipment. The terminations are taped to 
the cable supports with pressure-sensitive tape. Re
move all the tape. The end of each cable carries a. 

marker which contains the cable number and the num
ber of the jack to which it must be connected. Figure 
3-8 through 3-11 show the location of all the jacks 
and identify the cables. 

The interconnecting cable harness assembly is 
packed in the inner carton in bay no. 4. The termina
tions are protected by wrappings sealed with pres
sure-sensitive tape. Remove the wrappings and lay 
the harness out at the rear of the cabinets. The 
cable harness must now be installed in the following 
manner: 

Step L Starting in bay no. 3 feed the cables which 
terminated in bay no. 1 through the rectangular hole 
at the bottom right side of the cabinet (as viewed 
from the rear), through bay no. 2 and through the ac
cess hole in bay no, 2 into bay no. 1. Remove the 
comb shaped air stop, bring the cables past the air 
stop bracket and up behind the cable supports. 

Step 2. Referring to Figure 3-8 tie the cables se
curely to the cable supports in such a manner that the 
connectors on the ends of the cables will reach their 
terminating connectors w hen the individual cabinets 
are installed. 

Step 3. The cables terminating in bay no. 2 are 
brought up to their proper locations and tied in a simi
lar manner. 

Step 4. The bay no. 3 cables ar~ fed directly up 
the sides of the cabinet behind the cable. supports. 

Step 5. The cables terminating in bay no. 4 must 
pass through the access hole at the left (facing the 
tear of the c~binets ). They pass up to their terminat~ 
ing jacks in the same fashion. 

Step 6. The eleven loose interconnecting cables 
are fed one at a time, from bay to bay through the ac
cess holes and fastened securely to the cable sup
port nearest their termination. See Figures 3-8 
through 3-11. 

Step 7. The comb-shaped air stop plates contain 
enough slots to accomodate every cable individually. 
They vary in size, however, so the cable of largest 
diameter should be located first. Make certain that 
each cable passes through a slot in the comb and 
then secure the comb to the air stop bracket. See 
Figure 3-3. 
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W-3520 TO J-Ill (B) LOCAL OSC IN 
W-3:121 TO J-1161Bl LOCAL OSC IN 

BAY #2 
CONTROL PANEL SB-142/FRR-24 

A 

W-3511 TO J-1141El XrAL GAL OUT 
PWR IN TO J-2004(M) W-3501 W-3504 TO J-607CHlaJ-16031J l A G C IN 

W-3503 TO J-1616{Jl XTAL CAL IN PWR ()()T TO J-117/Bl W-3517 

PWR ()()T TO J-117 !Dl W-3519 

PWR WT TO J-117 {El W-3516 LW-3505 To J-172313Jl LOCAL osc our 

W''3!i02 TO'' JCI621fJf REMOTE"' 0$C IN' ,. . . .o.· 180 
w-3506 To J-1522f1Jl LOCAL osc our 1A< .,.~W--3~5.7:1112 2.....-=T•O~J~.-:::1174.;.: 11071-;:X~TA!fL~':;C•A-;L;<.:<'';;O:;;U!;T...._ ______ h Q. J-05& ,_ • .., 

I _.JW!.'-3~52~9-:!T~O.>!;J·-:!IJ.!!I4~ (Cl_-cx~r.!I:'AL~~C~AIL ~O~U;;,T _____ , I ctm 
v W-3528 TO J-114181 XTAL CAL OUT ~~~--~··~·~J-~M~I ;F'·~·;,· U~':m:~ ··~--:i~~::m~~iJmJ~ (,-..!!:i!i!£5!_.!.\i....!!.:ll:!.ll!L-.<!..!.Qb...-"'"":-"'"-'------, ,- '--->"-··· J-241 J..240 
I,..-.!)W!:::·3~5~23L_-!:T~O _J>!.:-:!.'11~0~ (EB~l_::A;,;G~O~~O~U~T ______ , I ~' ~!· [J.}.SS L':;!;""l ... ~.I "'!<."" J·Oif J. '" ... ~ ....... 

I,..-J!Wb-32,'5~2~4~T~O_J!L:·:!.'II!.!:!O~ICC'!-l_::A!-IG~C~~O~U;,.T-------,II 'f"U,-l48-v,_200v,_15"i)'V,f...SI"'-.ti5" J ~ ( J- 01 J· 11 .o-rp J-
W-3507 TO J-110(0) AGC 01/r 0 y y l( 

PWR OUT TO J-117/Cl W-3516 

w-3510 TO J-IIOIEl AGo our 1 J I 
W-3525 TO J-112 !81 REMOTE OSC OUT 
W-3527 TO J-1161Cl LOCAL OSC IN 
W-3522 TO J-112 !Cl REMOTE OSC OUT 
W-3526 TO J·lll (Cl LOCAL OSC IN 
W-3508 TO J-116 COl LOCAL OSC IN 
W-3515 TO J-112 (Dl REMOTE OSC Our 
W-3509 TO J-Ill IDl LOCAL OSC IN 
W-3513 TO J·II61El LOCAL OSC IN 
W-3563 TO J-1121El REMOTE OSC 01/T 
W-3514 TO J-Ill {E) LOCAL OSC IN 
W-3528 TO J 233/Al XTAL CAL IN 
W-3530 TO J·302{FI 1750Kc 01/T 
W-3525 TO J-215 (AI REMOTE OSC IN 
W-3520 TO J-206 IAl LOCAL OSC 01/T 

ANT IN TO J-1615(Jl W-3541 
W-3521 TO J-224(Al LOCAL OSC OUT 

~~Wc·3~5~23~~TOLJJ~-2~4~8~1•A~l~A~G~C~I~N ______________ -i __ ~n n n 
~--~.biiO~J~-1~184J.+.II~IJH.II~2~J~-II~S-----~J-~11~4~J.~II<o--, 

B J.ll
7 

hl---tf-!P::!"W!.!:I'RL-(l[!.N _ _tT!i.O...!!.:J-"'2,38"-'lli"A l,__..,W;:,·3"'51u_ 7-'1 

AMPLIFIER-CONVERTER AM-450/FRR-24 W 
W-3529 TO J-234 (A) 
W-3531 TO J-303 (fl 
W-3522 TO .. J.-216 (A) 

W..3526 TO J-207 (Al 
W-3527 TO J-225 (Al 
W-3524 TO J-249 tAl 

·W•3512 TO J-235(Al 
W-3532 TO J-307{Fl 
W-3515 TO J-217/Al 
W-3509 T J-2081Al 
W-3508 TO J-226(A) 
W-3507 TO J-250/Al 

W-3511 TO J-236(Al 
W-3533 TO J-3041FI 
W-3563 TO J-218 {A) 
W-3514 TO J-209IAI 
W-3513 TO J-2271Al 
W-3510 TO J-251 {Al 

W-3532 TO J-113 (D) 

W-3535 TO J-1607/Jl 
W-3534 TO J-403 IKl 
W-35:'1.'1 TO J-113 (El 
W-3531 TO J-113 (Cl 
W-3530 TO J-113 !Bl 

XTAL CAL IN 
1750K~; OUT 
REIIIOT£ OSG IN 
LOCAL osc OUT 
LOCAL OSC OUT 
AGC IN 

xrAL ·CAL IN 
IT50K~; OIJr 
REMOTE OSC IN 
LOCAL oso ovr 
LOCAL osc our 
AGC IN 

XTAL CAL IN 
1750Kc our 
REMOTE OSC IN 
LOCAL OSO OUT 
LOCAL OSC our 
AGC IN 

1750Kc IN 
1700 Kc IN -01/T 
50Kc OUT 
1750Kc IN 
1750Kc IN 
1750Kc IN 

W-3538 TO J-604(Hl 50Kc IN 
W-3537 TO J-1606(Jl A G C OUr 

TO J-1616(J) W-3542 

~ ~ 
ANT IN 

11 
J~IIOJ-116,HII J-112 J-113 J-114 J-115 

C J-117 h PWR IN TO J-239(Al W-3516 

AMPLIFIER-CONVERTER AM-451/FRR-24 w 

~ ~ 
ANr IN TO J-1628/Jl W-3551 

f lf1 
J-110 J·ll6 J-Ill J-112 J.;.fl3 J-114 J-115 

D J-117 ~l---f.LP:.ru!W•'R_~.a...IN__JT..,cO'-"'J·:.<o:t;2'401£111,_' Al_,W-""'-'35i ll.il. !9 -1 

AMPLIFIER-CONVERTER AM-453/FRR-24 U 

ANT IN TO _J-1629/Jl W-3550 

J-110 d-116 J-Ill J-.112 J.ll3 

E '· 117 l PWR IN TO J-241!Al W-3518 ~--~~~~~~lliL~~~ 

AMPLIFIER-CONVERTER AM-452/FRR-24 _j 

J-:§u2 J-303 J-!04 J-30!5 J-3015 J-307 

J. >oo "--,f---lrP'-'W:"-'fi'--'/-"'N--'T"-O"'J -"""' 2!00"'l91""Ml.,.__,W"'-:z.'5,.3,;S-.j 

FREQUENCY CONVERTER CV-126/FRR-24 ,_j 
F 

J-704 J-1015 

~:J~Jvoto ovr 

G J-708 I PWR IN TO J-2008/Ml W-3539 
_j~--~~~~==~~ 

r---~~w~-~~04~~TO~J~-2~5~2~!N~IS~J~·IG~O~o~(oJl_l~A~G£C~I~N~--------~~~IM==PL==IF=IE=R=·=D=E=T=E=C=T=O=R~A=M=-=4=3=9=/=FR~R=-=2=4~~------~ 
W-3540 TO J-4021Kl 50Kc IN 
W..3566 TO J-1841f4Kl 50Kc F S OUT 
W-3538 TO J-705 (Gl 50Kc AM OUT 

. W-3567 TO J-164414Kl 50Kc AM OUT 

~W-~35~4~3~TO~J-~18~24~1~~K~IF~S~C~O~N~s~o~u~r--------+---,A ~ f f, l ~ 

~~~~•o=.~.~-.~o.~J~ .• ~~~+,_~ro~.----------,J~~~•.-1•-~ro~, 

H J-OOB I PWR IN TO J,2007lMJ W-3544 r---~~~~~~~Ub~~l 

R F AMPLIFIER AM-454/FRR-24 _j 

W-3504 TO J-252(Al8J-6071Hl AGC IN 
W-3045 TO J-170413JlBJ-180114KlBJ-1504liJl AGO PATCH COM 
W-3052 TO J-237/IAI XrAL CAL LINE 
W-3545 TO J-IB0314Kl A GO PATCH 
W-3503 TO J-237/Al XTAL OAL IN 
W-3537 TO J-704(GJ A G C OUr 

I :jw~-~35~4~9~T~O~· J~·l23~7~3~At=llX~T.~A~L~C~A~L~L~IINE~========~~==================~1-+1~-+1---tJP~A~J~C~H~PANEL SB-140/FRR-24 I' W-3535 TO J-3061Fl 1700K~; IN-OUT 
W-3546 TO J-180714Kl 1700Ka PATCH ~-
W-3048 TO J-170913JISJ-180514KlSJ-1509(JJlii!Xi'(c PATCH COM ,.!, 

~w"'-3"'5"'o"'2--'T-'<O-J>!:-ll25~5~(Al>!l2lt:R!.!!EM~O,a:T:~Eill!!Ol:JS~C~I!!.tN!.!.!!!:!l!L!:B.!JdLLLt.!Mji-----------;y>609- .o-~08 J-1601.>.2o J-~o•~••o• '·'"'" 
W-3606 TO J-25813Al osc our .____, 

ANT OUT TO J-115(8) W-3541 
ANT OUT TO J-1151Gl W-3542 

<W"W~-3:'.'5"'4':'7-:TO::-'J':"·":'I72~4::":"(:3J'-J)-'O:':S":C-'=P.C':4"::TC"-'H"--------------ji--J-:n_•_• -'J-~4 '·y'' J-l 
22 

"'
1621 ,_SP~'.": ~9 1"J.\8IJ-~7 "'~6 J-~;'5---+-':':'::::-'=::--c'::"--"-""'-l>"---''-">=--'1 • W-3548 TO J-152411JI OSC PATCH ~ Y •• --v -v "-'J Y v-

~ W-3005 TO J-261(1AI OSC OUT 

ANT IN 

ANT OUT TO J-115/D) W-3551 
ANT OUT TO J-115(EI W3550 

v-~W~-3~5=53"--~T=O_.___J-~81"'2_, (IL"'-_J_..o.= 0~5-"C __ ,B__,I"--N ____________ --lf--"-uD" "'9" "?6 Je"'-')"""'16 
.. :~: J·Q1 ~~ ~· .o-9u.0H--_, 

W-3552 TO J-811 (Ll OSC B IN 1 
W-''"54 TO J-810(Ll OSC 8 IN 
W-3555 TO J-8131U OSC A IN 
W-3556 TO J-614/U OSC A IN 
W-3557 TO -A151U OSO A IN 
W-~58 TO J-809(LI XrAL GAL OUr 

W-3534 TO J-3051Fi 50Kc IN 
W-3540 TO J-6061Hl 50Ka OUT 

K J-•o•fl PWR IN TO J-20060\11 W-3559 I ~~-¥~~~==~~~ 
FILTER ASSEMBLY F-99/FRR-24 1--' 

~~~~~~~~~~~ 

J-809 J-810 J-811 J-812 

L J.e,•h PWfl IN TO J-20051Ml W-3560 I II--~~~~~~~ 
OSCILLATOR ASSEMBLY 0-131/FRR-24 f---1 
~~~~~~~----~------~----~ 

PWfl OUT TO J- 242(Al W-3501 
PWR OUT TO J-816 (L) W-3560 
PWR 01/r TO J-404{K) W-3559 
PWR our TO J-soe(Hl w-3544 

...__,w'-'-3"'5""6,_1 __,T,o_,_J-:=2""00"'2""rM,_l--t:FAN MOTORI 

M 

POWER SUPPLY PP- 590 /FRR-24 
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BAY #3 
CONTROL PANEL 58·142/FRR-24 

W·3621 TO J-III(B) LOCAL OSC IN 
W-3622 TO J-116(B) LOCAL OSC IN 
W-3612 TO J-1141El XTAL CAL 0/JT 
W-3601 TO J-607(Hl 8J-17031J l AGC IN PWR IN TO J-2004(M) W 3602 

Q W-3549 TO J-1619(2J) XTAL CAL IN PWR 0/JT TO J-117(6) W-3618 

W-3605 TO J-1523[1J) LOCAL osc 0/JT 

66~~ 
PWR OUT TO J-117 (El W-3619 

W-3603 TO J-17211JI ROIOTE: osc IN PWR OUT TO J-117 (Cl W-3617 
W-3606 TO J-162212JI LOCAL. OSC 0/JT 
W-3613 TO J-114 101 XTAL CAL 0/JT I~l J-117{0] w-3620 
W-3630 TO J-114 ICI XTAL CAL 01/T 

L I '~¢ PWR OUT TO 

W-3629 TO J-114181 XTAL CAL 01./T 
-' J-1!:58 ·;;.. 61 J-2152 

~ J-242 J-241 J-240 
W-3624 TO J-IIOIBl AGC OUT ~ ... ~ .. ~· .ro~ AJ":h=o20<1 J-218 J-22. J-208 J-218 
W-3625 TO J-IIO(Cl ABC 01./T ' 48 J.649 •·tt' ·-9·1 J9" J.r~ i J-,·07 ·-·17 J. rr< J-
W-3608 TO J-110 (Dl AGC 01/T 
W-3607 TO J-IIO{E) AGC 01/T I W-3626 TO J-1121BI REMOTE osc our 

. w~362B TO .1-IISICI LOCAL osc IN 
W-3623 TO J-1121GI REMOTE osc OUT 
W-3627 TO J-IIIICI LOCAL osc IN 
W-3610 TO J-116101 LOCAL OSC IN 
W-3616 TO J-112101 REMOTE osc OUT 
W-3611 TO J-Ill (Dl LOCAL OSC IN 
W-3614 TO J-116 lEI LOCAL OSC IN 
W-3609 TO J-112/El REMOTE osc OUT 
W-3615 TO J-Ill lEI LOCAL osc IN 
W-3629 TO J·2331Al XTAL CAL IN 
W-3631 TO J-302(FI IT50Kc OUT 
W-3626 TO J-2151AI REMOTE osc IN 

W-3621 TO J-2061AI LOCAL osc our 
W-3622 TO J-2241AI LOCAL osc OUT ANT IN TO J-17151JI W-3641 
W-3624 TO J~48 141 AGC IN 

A ~ ~ 1 
J-110 J-IIS J-Ill J-112 J-11! J-114 J-115 

B 
J.-117 t_ PWR IN TO J-238(A) W-3618 

AMPLIFIER-CONVERTER AM-450 I FRR- 24 _j 

W-3630 TO J-234(Al XTAL CAL IN 
w 3632 TO J 303(F) IT50Kc OUT 
W-3623 m .1-2161AI REMOTE osc IN 
W-3627 TO J-2071Al LOCAL osc OUT 
W-3628 TO J·225{Al LOCAL osc OUT 
W-3625 TO J-249(Al AGC IN 

~ ~ 
ANT IN TO J-1716(J) W-3642 

F F f ~ 
J-llOJ..UeJ-111 J~ll2 J-113 J-114 J-115 

c J-117 I PWR IN TO J-239(A) W-3617 

AMPLIFIER-CONVERTER AM-451/FRR-24 J 
W-3613 TO J-235 lA I XTAL CAL IN 
W-3633 TO J-307(f) 1750Kc OUT 
W-3616 TO J-2171AI REMOT£ osc IN 
W-3611 TO J-208(Al LOCAL osc 01/T 
W-3610 TO J-2261Al LOCAL osc OUT 

W-3608 TO J-250 IAl A6 C IN 

111r 
ANT IN TO J -1728(J) W-3649 

f! f ~· 
J-110 J-116 J-Ill J-112 J-11:5 J-114 J-ue 

D J-117 h PWR IN TO J-24~Al W-3620 

AMPLIFIER-CONVERTER AM-453/FR R-24 w 
W-3612 TO J-236(A) XTAL CAL IN 
W-3634 TO J-3041Fl 1750Kc OUT 
W-3609 TO H!l8 IAI REMOTE osc IN 
W-3615 TO J-209(Al LOCAL OSC OUT 
W-3614 TO J-2.27 IAl LOCAL osc OUT 

W-3607 TO J-251 (A) AGC IN 

~ ~ 
ANT IN TO J-1729(J l W-3650 

1 ~ 
J.IIQ J.IIS J-Ill J-112 J-113 J-114 J-11~ 

E J-117 I TO J-24HAl PWR IN W-3619 

AMPLIFIER-CONVERTER AM-452/FRR-24 _j 

W-3633 TO J 113101 IT50Kc IN 
W-3636 TO J-17071Jl I?OOKa IN-OUT 

W-3635 TO J-403 IKI 50Kc OUT 
W-3634 TO J-113 lEI 1750Kc IN 
W-3632 TO J-1131Cl IT50Kc IN 
W-3631 TO J-113 {Bl IT50Kc IN 

A ~ f ~ 
J-302 J-303J-304 J-305 J-306 J-307 

F J-308 l PIJIR IN TO J-20091Ml W-36~7 

FREQUENCY CONVERTER GV-126/FRR-24 _j" 

W-3639 TO J- 604(HJ 50Ka IN 

W-3638 TO J-1706(Jl AGC OUT 

~ 
J-104 J-705 

~::g: JAVD/0 ovr 

G J-706 I PWR IN TO J·20081Ml W-3640 

J-2521Al€1J-17031J l 
AMPLIFIER-OETEGTOR AM-439/ FRR-24 _j 

W-3601 TO AGC IN 

W-3644 TO J-402(K) 50Kc IN 
W-3660 TO J-1842(4K) 50Kc FS OUT 
W-3639 TO J-705 IGl 50Kc AM our 
W-3661 TO J-184514KI 50Kc AM 01/T 
W-3643 TO J-1825 (4KI f"S CONS 01/T 

A~ I A I 
J-602. J-603 J-604 J-60!5 J-605 J-607 

H J-608 l PWR IN TO J-20071Ml W-3645 

R F AMPLIFIER AM-454/FRR-24 _I 

W-3601 TO J-252IA I El J-6071Hl AGC IN 
W-3045 TO J-1604{2Jl€1 J-1801 (4KlS. J-1504 (I Jl AGC PATCH COM 

W-3646 TO J-1804{4KI AGC PATCH 
W-3638 TO J-704(G) AGC OI)T PATCH R NEL SB-169/FRR-24., 
W~636 TO J-306 IFI /TOOKe IN-OUT 

W-3648 TO J-180814KI /TOOKe PATCH 

J-1709 J.9oo ~07J.\~••-rro•J.IJ04 J9o, " W-3048 TO J-1509{1 J)8J-160912J ISJ·I80514KI /mtJK~ PATCH lco.u 

ANT our TO J-1151Cl w 3642 
J-1725 J-9 . .,.f, Jr22 J-01 J-1720 

J-~ J-1715 

ANT OUT TO J-115(81 W-3641 

W-3547 TO J-162512JI XTAL osc PATCH 
SP9RE S~E 

W-3505 TO J-26112A osc OUT J J-1732 ""o" J-9· (). 
W-3006 TO J-258 II AI osc OUT 0 ANT IN 

SPARE J-lii7 

W-3603 TO J-255 lA I RCMOTE osc IN 

ANT OUT TO J-115(0) W-3649 .~ 
ANT OUT TO J·II51EI W-3650 

- ... 

W-3635 TO J-305 {F) 50Kc IN 

W-3644 TO J-606 IHl 50Kc OUT 

A ~ 
J-402 J-403 

K J-404 I PWR IN TO J-20061Ml W-3651 

FILTER ASSEMBLY F-99/FR R-24 ~ 
AC OUT TO J-220314NI W-3653 
AC OUT TO J-2103(4M) W-3656 

AC OUT TO J 2003(M) Vl-3654 

Q AC OUT TO J-200312MIW-3562 

Q AC OUT TO J-2003(1 M) W-3057 

J-3410 J-3409 J-3406 

0 0 0 0 0 
J-3406 J-3404 J~403 J-3402 J-3401 
AC IN AC IN AC IN AC IN AC IN 

L 

POWER DISTRIBUTION PANEL SB-141/FRR-24 

AC IN TO J-340B(L) W-3654 
PWR OUT TO J-242 'Al W-3602 

PWR OUT TO J-404 (Kl W-3651 
PWROIJT TO J·6081Hl W-3645 

?lilll nll~nn 
PWROIJT TO J-7061Gl W-3640 

W-3657 TO FAN MOTOR AC OUT PWR OUT TO J·3081Fl W-3637 

J-2002 J-2003 J-2004 J-2005 J-2006 J-0007 J-2006 J-2009' 

W-3657 TO J-2002 llvll I FAN MOTORI I, 

A M 

pOWER SUPPLY PP-590/FRR-24 
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BAY 114 
W-3703 TO J-18331Kl 50Kr. A M IN 
W·""' TO .1-IRI4 fKI A G C OUT 
W-3702 TO J-183A(Kl KEY£0 0 C OUT 

A 
.J-104 J-906 J-901 

P•voto ovr J- 909 
P-902 

A J-909 h PWR IN TO J-2104fMl W<~704 

AMPLIFI ER·DETECTOR AM-440/FRR-24 w 
W-3707 TO J-f846IKI 50Kr. AM IN 
W-3705 TO J-f8f5 IKI A >C OUT 
W-3706 TO J-f835 K KEYED DC OUT 

A 
J-904 J-906 J-907 

OA<tolo our J-909 
P-902 

B J-908 ~ PWR IN TO J-2f05<MI W-3708 

TO J-1832fKI 
AMPLIFIER-DETECTOR AM-440/FRR-24 ~ 

W-3713 50Kc AM IN IREC 2) 
W-37f2 TO J-f830(K 50Kr. AM IN (Rf."C I! 
W-3709 TO J-18f6 IKI AGC OUT 
W-3711 TO J-1836fKI KEYED IC OUT 
W-3710 TO J-1831 IKl 50Kc AM IN (REC 3} 

A ~ , 
J-1004.1-1005 J-1007 J-1008 J..l009 

JAVOIO OUT J-1011 
P-1001!: 

c J-1010 I PWR IN TO J-2f 061MI W-3714 

W-3717 TO J-f810 IKI F S 
AMPLIFIER-DETECTOR AM·438/FRR·24 ~ 

CONS IN 
- I TO -1 27 Kl 50Ka F S IN 

W-3718 TO J-1205(EJ 8 J-12051FI S J·f309/Ll nr. RfT 
W-37f5 TO -1306 Ll F S KEYED 0 C OUT 
W-3719 TO J-1818 (KI I100Kc OUT 

A~ 
J-1203 J-1204 J-llW5 J-1206 J-.1207 

D J-1208 I PWR IN TO J-2204INI CV-127/FRR-24 W...3721 

FREQUENCY SHIFT CONVERTER __j 
W-">2 TO J-IBIIIKI FS CONS IN 
W-'725 TO J-f828(KI 50Kc F S IN 
W-3718 TO J-12051016 -120fiiFIA. -J'MfiiDC Rf."F VOLTS OUT. 
W-3724 m -I FS KEYED oc OUT 

,--- W-372]_ TO ~-IS!I2f~l 11'00Kc OUT 

A 
J-1203 J-1204 J·l205 J..l206 J.-1207 

E <1·120!1 I PW/1 IN TO J- 2205(N) W-3726 CV-127/FRR-24 
__j 

W-3727 TO J-1812 IKI 
FREQUENCY SHIFT CONVERTER 

FS CONS IN 
W-373f TO J-1829/KI 50Kc F S IN 
W-3718 TO J-f205(0)8J-1205(E)SJ-1309 L DC REF VOLTS 
W-3730 TO J-13071L F S Kf."Y£"0 00 OUT 
W-3728 TO J-f820{K) /1'00 Kc our 

1 A 
<1·1203 <1·1204 J·I205J·I206 J·l207 

F J.l20!1 I PWR IN TO J-22061Nl W-3732 CV·127/FRR·24 
FREQUENCY SHIFT CONVERTER _j 

W-3734 TO J-f836IKI EXT TON£" IN 
W-3733 TO J-18471KI Kf."Yf."D OC IN 

f1 
J.IIOI!: J.II03 

]AUDIO OVT J.-1105 
P·1102 

G J.II04 I PWR IN TO J-2f071MI W-3735 

KEYER KY-62/FRR-24 __j 

W-3737 TO J-1639{K) f."XT TON£" IN 
W-3736 TO J-18481KI KEY EO DC IN 

A 
d·II02. J.II03 

J•voto our J-1105 
P·II02 

H J·1104 I PWR IN TO J-2f08{M) W-3738 

KEYER KY·62 /FRR· 24 

W-3740 TO J-18131KI f."XT TON£" IN 
W-3739 TO J-1849(KI KEY EO oc IN 

A 
J·ll02 J-.1103 

]AUDIO our J-1105 
P-1102 

J J-1104 I PW/1 IN TO J-2109(MI W-3741 

KEYER KY-62/FRR-24 _j 

W-3045 TO J-1504{fJ)8J-1604(2J)aJ-f70413JI AGC PATC/i COM 
_ W-3046 TO -150511 Jl AGC PATCH 
: W-3545 TO J-1605 2JI A GC PATC/i 
: W-3646 TO J-170513JI A GC PATC/i 

W-3048 TO J-15091f Jl 8J-f60912JI8 J-1709(3JI 1100Kc PATC/i COM 
W-3047 TO J-f5081 J I TOOKe PATCH 

_ W-3546 TO -f608 2JI !TOOKe PATC/i 
• W-3648 TO J-17 8 3J /TOOKe PATcH 

W-3717 TO J-1207(0) F S CONS IN 
W-3722 TO J-12071£1 F S CONS IN 
W-3727 TO J-12071FI FS CONS IN 
W-3740 IQ__J_-1103/Jl EXT TONE IN .I.Q~ SPARE 

J,-;;, J 1812 J-18" J-1610 J.)?O, ,.?oa ~1001 Jos J-1805 J~04 J-'""' J-1802 '~D 
W-3643 TO J-60213HI FS CONS LINE 

,_0, ,9, J9 .. ,_ .. , J-o" 'o" J-1820 'C:" 'C'" ,0, J-"" """ ,_ .. 1 

SPARE SPARE SPARE 

W-3543 TO J-60212Hl FS CONS LINE -
.W-3049 TO J-60211 HI FS CONS LIN£" 

W-3728 TO l-f203IFI /TOOKe OUT 
W-3723 TO J-f2031El !TOOKe OUT 
w-m9 TO -1>03101 17fJnK< 01/T 
W-3709 TO J-f007 c AGO COM OUT 
W-3705 TO J-906(81 AGC OUT - ·--·-·-~ -- - -
W-3701 TO J-906 A AGO OUT 

W-37f3 TO J-10091CI 50Kr. AM IN 
W-'70' TO -907fAI .<OKr. AM IN K 
W-3702 TO J-904{AI Kf."Y£"0 OC OUT PATCH PANEL 
W-3706 TO J-9041Bl /{f."rfJ! DC OUT 
W-3711 TO -f005fCl Kf."YEO DC OU SB-143/FRR-24 
W-3745 TO J-1305 L KEYED DC OUT 
W-'7"' TO -llmfol EXT TONE IN 

r- .~. -W-3737 TO J-fl 03 fHI f."XT TONE IN 
J-i8'39 J.Qa J-IB37 J-la3s J-1~5 J-¥34 .1-1 33 J-1 32 ji31 ~30 J5t29 rji2a ~7 f."XT TONE OUT 

_W-3746 TO J-1308fLl KFYEn Dr. OUT h> ~2 J.c~s.~ J-Q~ J-1849 J..l848 J-c-:47 J-1)46 J-1 45 J-o44 J.l 43 Jc42 Jo41 J-1840 

W-3739 TO J-fl02 fJ KCY£"0 oc IN 
W-3736 TO J-1102IHI KEYED DC IN 
W-3733 TO J-1102(Gl Kf."Yf."D OC IN 
W-3707 TO J-907 [6]__ 50 Ka_. AM IN 

<I W·32Sil TQ 1-603(~~1 50Kf AM BUS 
'-..JU]!O TO J-f0041C 50Ka AM IN 

.Wc3567 TO J-603 (2Hl 50Ko AM 81!5 
W-3712 TO J-f008(C) 50Kc AM IN 
W-3051 TO 1-603 II H 501(, AM BUS 
W-373f TO J-f2061Fl SOKc FS IN 
W-3660 TO J-605 3H 50Kc FS LINE 

- W-3725 TO J-1206(EI 50Kc FS IN 
W-3566 TO Jc60_512Hl SOKc FS LIN£ 

W-3716 TO J-f206IOI SOKc FS IN 
W-3050 TO J-605 IHI SOKc FS UN£" 

W-37f8 TO J-12051018J-1205(EI8J-1205IFI OC REF VOLTS OUT 
W-3746 TO J-1850 K) FS Kf."Y£"0 OC OUT 
W-3730 TO J-f 2041Fl F 5 KCY£"0 DC IN 

W-37f5 TO J-1204f01 FS KEYED DC IN 
W-3745 TO J-f837 Kl FS KCYEO 01 OUT 
W-3724 TO J-1204 E FS KEY£"0 DC IN 

~ l 
J..I304J..I305 J-1306 J -1307 .M306 J-1309 

I J-1311 Tf."Lf."TYP£" OUT TO J-3903 w-3c4L_, 
_j 

L J-1310 I PII'R IN TO ,J-2207/NI W-3747 

COMPARATOR-KEVER CM-32/FRR-24 __j 

AC IN TO J-3409(3L) W-3656 

PWR OUT TO J-908{AI W-3704 

PWR OUT TO J-908181 W-3708 ----
PWR OUT TO J-fOIO C W-3714 
PWR OUT TO -fl04fG W-3735 

PWR OUT TO -II 4 HI W-3738 

n ll rlrlrlrl ~ n 
PWR 0/JT TO J-fi04IJI W-3741 

W·3749 TO FAN MOTOR AC OUT 

J-2102 J-2103 J-2104 J-2105 J-2106 d-2107 J-2108 J-2109 

M 

POWER SUPPLY PP·649/FRR·24 

AC IN TO J-34f013LI W-3653 

PWR OUT TO J-1208101 W-3721 
PWR OUT 0 J-1208 E W-3726 

PWR OUT TO J-1208IFI W-3732 

OUT nn PWR OUT TO J-1310 ILl W-3747 
W-3750 TO FAN MOTOR AC n ll ll 
W-3749 TO J-2102IMI 1FAN MOTOR I J-2202 J-2203 J-2204 J-220!) J-2206 J-H01 

I 

N 
W-3750 TO J-22021NI 1FAN MOTOR I POWER SUPPLY PP- 648/F R R- 24 I 

TO r[ P-3901 

~W-37f8 
TELETYPEWRITeR J-3901 

I W-3748 
J-3903 

_j 

l.,_ TO r[ P-3902 

TELETYPEWRITER J-3902 

i~ 
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AN/FRR·24 
INST .ALL A TION 

RESTRICTED 
NAVSHIPS 91580 

Section 3 
Paragraph 2 b (2) 

(2) EXTERNAL CONNECTIONS.-All the external 
connection data is shown on the following table. To 
make these connections it is necessary to fabricate 
all the cable assemblies. Since all the plug connec
tors for these cables are attached to their mating re
ceptacles the individual units must be unpacked. 
Follow the procedure outlined in paragraph 1 of this 
section to remove the units from their cartons. Refer 
to Figures 3-4 through 3-7 for the method of assem
bling the cables to the plugs. 

The antenna lead-ins may enter the cabinets either 
through the rubber grommeted holes in the top of the 
cabinets or through the access holes in the floor. All 
other cables pass through the access holes in the 
floor of the cabinets. The lengths of incoming and 
outgoing cables are not critical and should be deter
mined by the installation requirements. It is intended 
that each power unit be connected to a separate 15 
ampere cucult, h b 1 owever, 1nput cucults may e para-

SYMBOL 
DESIG. LOCATED ON 

OF PLUG AN TYPE UNIT 

leled if adequate current is available. Actual power 
and current drain for the entire equipment is 2045 
watts and 19 amperes at 115 volts. These figures for 
each power unit are as follows: 

POWER UNIT WATTS DRAIN (AMPS.) 

3.2 PP-590/FRR-24 (Bay 1) 345 
PP-590/FRR-24 (Bay 2) 365 3.4 
PP-590/FRR-24 (Bay 3) 34 5 3.2 
PP-649/FRR-24 510 4.8 
PP-648/FRR-24 480 4.4 

Before completing the A.C. connection make sure 
that all A.C. Power switches on Power Distribution 
Panel SB-141/FRR-24 are set at Off. The Outlet In
dicator lamp on the foregoing will light regardless of 
the A.C. Power switch setting when the A.C. connec
tion is completed. 

CIRCUIT RECOMMENDED 
FUNCTION CABLE 

Bay 1 
P-1510 UG-21B/U J Antenna Input RG-11/U or RG-12/U* 
P-702 AN-31 06A-14S-12P G Audio Output 3 Wire Audio Cable 

Bay 2 
P-1620 UG-218/U J Antenna Input RG-11/U or RG-12/U* 
P-702 AN-3106A-14S-12P G Audio Output 3 Wire Audio Cable 

Bay 3 
P-702 AN-3106A-14S-12P G Audio Output 3 Wite Audio Cable 
P-1710 UG-218/U J Antenna Input RG-11/U or RG-12/U* 
P-3401 AN-3106B-20-3S L A.C. Input 2 Cond. no. 8 Rubber Covered 
P-3402 AN-3106B-20-3S L A.C. Input 2 Cond. no. 8 Rubber Covered 
P-3403 AN-3106B-20-3S L A.C. Input 2 Cond. no. 8 Rubber Covered 
P-3404 AN-3106B-20-3S L A.C. Input 2 Cond. no. 8 Rubber Covered 
P-3405 AN-3106B-20-3S L A.C. Input 2 Cond. no. 8 Rubber Covered 

Bay 4 
P-902 AN-3106A-14S-12P A Audio Output 3 Wire Audio Cable 
P-902 AN-3106A-14S-12P B Audio Output 3 Wire Audio Cable 
P-1002 AN-3106A-14S-12P c Audio Output 3 Wire Audio Cable 
P-1102 AN-3106A-14S-12P G Audio Output 3 Wire Audio Cable 
P-1102 AN-3106A-14S-l2P H Audio Output 3 Wire Audio Cable 
P-1102 AN-3106A-14S-12P J Audio Output 3 Wire Audio Cable 
P-1827 UG-260/U K Ext. Tone Input RG-59/U 
P-1828 UG-260/U K Ext. Tone Input RG-59/U 
P-1829 UG-260/U K Ext. Tone Input RG-59/U 
P-3901 AN-3106A-14S-12P Terminal Output For Teletype 3 Wire Audio Cable 

Box 
P-3902 AN-3106A-14S-12P Terminal Output for Teletype 3 Wire Audio Cable 

Box 

•Armored 
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3 Section 

STEP (f) 
SLIDE LATCH HANDLE 
FASTENER BUTTONS 
AT @ UPWARD TO 
UNLOCK HANDLES. 

STEP (j) 
PRESS TILT LEVERS 
AT @ TO UNLOCK 
PIVOT MECHANISM 
AND TILT CHASSIS 
TO ANY ONE OF THE 
SIX POSSIBLE 
LOCKED IN POSITIONS. 

RESTRICTED 
NAVSHIPS 91580 

AH/FRR-24 
INSTALLATION 

STEP (!} 
RAISE LATCH HANDLES 
AT @ TO RELEASE 
AND WITHDRAW CHASSIS 
TO LOCKED POSITION. 

STEP @ 
DEPRESS CHASSIS 
RELEASE LEVERS 
AT @ TO REMOVE 
CHASSIS FROM 
CABINET. 

STEP @ 
TO REPLACE CHASSIS 
IN CABINET FOLLOW 
THE ABOVE PROCEDURE 
IN REVERSE. 

Figvre 3-12. lnstrvctions lor Operation of Cabinet Slide-Tilt Mechanism 
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Al'oi/FRR·24 
INSTALLATION 

RESTRICTED 
NAYS HIPS 91 580 

Section 3 
Paragraph 2 b (3) 

(3) CONNECTIONS FOR FACSIMILE OPERA-
TIO~·L-If the installation is to be used for the recep
tion of facsimile signals an additional connection is 
required, This connection is made between the 50-
Kc. AM output circuit of R.F. Amplifier AM-454/FRR-
24 and suitable facsimile printing apparatus, Refer
ence to Figure 3-6 will show the recommended plug 
and cable with their method of assembly. Connect 
the facsimile cable to one of the spare connectors on 
the Patch Panel in Bay 4. This connection is per
manently made on the inside of the Patch Panel. 
The tab corresponding to the connector used can then 
be appropriately labeled. In operation a patch be
tween the foregoing connector and either 4K43, 4K44 
or 4K45 (depending on which bay is in use) will con
nect the 50-Kc, output circuit of the receiver to the 
LF. type facsimile converter. 

c. ARRANGE~1ENT OF UNITS.-The individual 
units of the AN/FRR-24 must be installed in the 
rack cabinets in their proper location. Proceed as 
follows: 

Step l. Referring to Figure 3-2 mount the units in
to the racks using the 12-24 Phillips head screws 
provided in the mounting hardware package. The 
Power Units 1M, 2M. 3M, 4M, 4N and the Frequency
Shift Converter unit 4D must now be withdrawn from 
their cabinets (Figure 3-12) to permit installation of 
their air stops and/or scoops. All the air stops and 
scoops together with their mounting hardware are 
packed in box number 51. 

Units 1M, 2M, 3M and 4N (PP-590/FRR-24 and PP-
648/FRR-24) require the Air Stop SA:9153. This is 
fastened into the cabinet at the cutout provided at the 
front left side. Use the 6-32 Phillips-head screws 
and lock washers provided. 

Unit 4M requires the air scoop Q959·1 which must 
be fastened in the cutout at the right side of the cabi
net using the hardware provided. 

The Frequency-Converter CV-127/FRR-24 (unit 4D 
only) has a cabinet cutout on the right side to allow 
installation of an air stop SA:9155. Install the air 
stop with the 6-32 screws and lock washers. 

NOTE 
These air stops and air scoops must be removed 
in order to remove the above mentioned cabinets 
from the main rack cabinet. 

Step 2. Remove the patch cords from box no. 53 and 
fasten one end of each cord to the open connectors 
on the Patch Panel units. Connect six: cords to the 
Patch Panels in bays 1 and 3, nine cords to bay 2 
and twenty-four cords to bay 4. 

Step 3. The trim panels for' the top of the cabinets 

are marked from 1 through 4. Fasten the panels to 
the cabinets with the 12-24 Phillips-head screws pro
vided with the panels. 

Step 4. The side trim strips are fastened to the 
cabinets by locating them over their mounting clips 
and sliding downward. The strips have designations 

on the reverse side and they must be located in ac
cordance with Figure 3-2. 

Step 5. Connect all the cables to their proper jacks 
at the backs of the units as indicated in Figures 3-8 
through 3-11. To install the coaxial plugs push 
straight on to the mating fitting then secure by turn
ing the knurled locking ring clockwise. The power 
and audio connectors are the multi-pin keyed type 
(type, AN). Push the plugs firmly into their respec
tive connecting jacks (the keyway insures proper 
polarization) and tighten the locking ring securely 
using the spanner wrenches provided in the Tool Box. 

Step 6. Secure the backs to the cabinets by means 
of the eight Camloc fasteners. 

d. CRYSTAL INSTALLATION.-Type CR-18/U 
crystals may now be installed in the Oscillator As
sembly 0-131/FRR-24. Crystals are not supplied 
with the equipment but are furnished by the Navy De
partment at the point of installation. To gain access 
to the crystal sockets slide this unit out of its cabi
net. See Figure 3-12. Up to eight crystals may be 
mounted in both the A and B sections of the oscilla
tor. Refer to Figure 3-13 for correlation between 
crystal sockets and switch positions. The crystal 
frequencies must be in the range of 3.75 to 15 mega~ 
cycles to cover the 2 to 32 megacycle range of the 
equipment. The higher ranges are reached either by 
doubling or tripling the crystal frequency. It is re
commended that the following chart be adhered to in 
determining the mode of crystal excitation i.e., opera
ting the crystal on its fundamental frequency, doub
ling or tripling its frequency. 

FREQUENCY RANGE 
OF AN/FRR-24 

2-15 roes. 
15-30 roes. 
30-32 roes. 

CRYSTAL MODE 

Fundamental 
Doubler 
Tripier 

To determine the correct crystal frequency for any 
specific channel add 1750 kilocycles to the channel 
frequency. For example, if the channel frequency 
were 4 megacycles the correct crystal frequency 
would be 5. 75 megacycles. If doubling or tripling is 
required add 1750 kilocycles to the channel frequency 
and divide by either 2 or 3. For example, if the chan
nel frequency were 27 megacycles, add 1750 kilocyc-
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3 Section 

osc. 
.. A'' 

osc. 
"B" 

CRYSTAL 
SWITCH 

POSITION 
+ 

XY-804-4 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 
INSTALLATION 

CRYSTAL 
SWITCH 

POSI~ION 

8-XY-808 

osc . 
"Au 

osc. 
"a'' 

Figure 3-13. Crystal Socket Identification, Oscillator Assembly 0-131/FRR-24 

® OSCILLATOR A ® 
CRYSTAL SIGNAL(TUNING) CRYSTAL 

NO. FREQUENCY FREQUENCY 
I 
2 
3 
4 
5 
6 
7 

t<;)a (0 

Figure 3-14. Oscillator Tuning Chart 
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AI-C/FRR·24 
INSTALLATION 

RESTRICTED 
NAVSHIPS 91580 

Section 3 
Paragraph 3 

paragraph 2 of this section, various tests and adjust
ments are required byfore the equipment can be turned 
over to operating personnel. These tests and adjust

ments serve a two-fold purpose. They provide a per
formance test plus a means of adjusting non-operating 
controls. 

The checks made in this section require that vari

ous connections be set up on the Patch Panels of all 
four bays. An explanation of the method of identify
ing the connectors on each panel follows: 

Observation of the patch panel units will reveal that 
each connector has an identifying tab. To explain 

the markings used on the tabs let us take a typical 
example and analyze it. For example on unit 1J the 
connector in the upper left hand corner is labelled 

AGC IN 1A252.1H607 .lJ 3. This means that AGC 
voltage is fed into this connector for application to 
units lA and lH. The numerals following these unit 

designations are the symbol designations of the spe
cific connectors on the units with the • J' portion of 
the symbol designations deleted for the sake of sim

plicity. The last marking '1]3' identifies the con
nector on the Patch Panel itself. That is, the con
nector is located on unit lJ and its symbol designa

tion ends with a 3. Here the letter 'J' plus the series 
symbol designations are deleted for simplicity. The 
symbol designation were it to be written out would be 

J-1503. The same system of marking is used for each 
connector on each Patch Panel. That is, the circuit 

is specified, following this the point or points of ori
gin and termination of the energy is named and the 

last marking identifies the connector on the patch 

panel itself. The last digit of this identification has 
been chosen to coincide with the numerical order of 
the connector's location as counted from the left of 
the top row of connectors on the patch panel. How

ever the order employed is not consecutive i.e., in 
the case above 1]3 is the first connector and 1J6 is 
the fourth. To guard against unwanted signal pick-up 
and/ or spurious radiation several connectors on the 

Patch Panels are fitted with covers and/ or terminat
ing plugs. These covering devices should be remov

ed only when the connector is to be used and if its 

use is ended the cover must always be replaced ex
cept in the case of the FS CONS connectors (J-1810, 

J-1811 and J-1812) on Patch Panel SB-143/FRR-24 in 
bay 4 whose terminating plugs should always be re
moved during frequency shift operation. These con
nectors are capped only when it is desired to silence 
the Frequency Shift Converter CV-127/FRR-24 to si
mulate a no-signal condition as might be required dur

ing initial tuning procedures. 
Equipment required is a D.C. voltmeter with an ac

curacy of 2% such as Navy type -60046 or equivalent. 
a. ENERGIZING THE EQUIPMENT FOR THE 

FIRST TIME.-Before applying power to the AN/FRR 

-24 determine the value of the A.C. line voltage. The 
equipment is set up at the factory for an input of 115 
volts. In addition, taps are provided for 105 or 125 
volt operation. If it is necessary to change the tap 
switches in the Power Supply units the first step is 
to remove the units from their cabinets. Follow the 
procedure outlined in Figure 3-12. The pivot mecha
nism of the Power Supplies is locked and the units 

do not tilt. There are two moveable-link type switch
es in each unit located on the bottom of the chassis. 
All switches in the Power Supply units must be set 

at the position which corresponds most closely to 
the A.C. line voltage. The correct tap is selected 
by loosening the securing screws, setting the two 
links correctly, then tightening the screws. Replace 
the units in their cabinets and proceed as follows: 

Step I. Set the Plate Stand-By switches on Power 

Supplies PP-590/FRR-24, PP-648/FRR-24 and PP-

649/FRR-24 (units 1M, 2M, 3M, 4M and 4N) at Off 
and the Heater Protection switches on these units at 

On. 
Step 2. Set all the A.C. Power switches on the 

Power Distribution Panel SB-141/FRR-24 (unit 3L) 
at On. All the bay indicator lamps on unit 3L and all 
Heater Pri. lamps on the Power Supplies should light. 

Step 3. After waiting 30 seconds or more se.t the 
Plate Stand-By switches of unit 1M at On. The Plate 

Pwr. lamp should light. 
Step 4. Connect a D.C. voltmeter between the Volt

age Test pin jacks marked Vl and Ground (see Figure 
4-19). A reading of +210 volts should be obtained. 
If not, adjust Voltage Control V1 (see Figure 4-19) 
until the reading is exactly +210 volts. 

Step 5. Follow the procedure outlined in Steps 3 
and 4 to set the voltages on units 2M and 3M (PP-590 

/FRR-24). 

Step 6. Repeat step 3 for unit 4M (PP-649/FRR-24) 
and adjust Voltage Control Vl for a voltmeter reading 

• 
of +300 volts between Voltage Test pin jack marked 

V1 and Ground (see Figure 4-21). Adjust Voltage 
Control V2 for a voltmeter reading of +210 volts be

tween Voltage Test pin jacks marked V2 and Ground. 

Step 7. Repeat step 3 for unit4N (PP-648/FRR-24) 

and adjust Voltage Control Vl for a voltmeter reading 
of +300 volts between Voltage Test pin jack marked 

Vl and Ground (see Figure 4-20). Adjust Voltage 
Control V2 for a voltmeter reading of minus 300 volts 

between Voltage Test pin jacks marked V2 and 
Ground. 

Step 8. Set all the Plate Stand-By switches at Off. 
The A.C. Power switches of unit 3L (SB-141/FRR-

24) and all the Heater Protection switches should be 

left On until all initial adjustments are completed. 
b. PERFORMANCE TEST OF THE UNITS IN BAY 
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1.-The following procedure will determine if the units 
in Bay No. 1 are ready for operation. 

Step 1. Supply A.G.C. voltage from Amplifier-De
tector A.M-439/FRR-24 (unit lG) to Conttol Panel SB-
142/FRR-24 (unit IA) and R.F. Amplifier AM-454/ 
FRR-24 (unit lH) by connecting a patch cord between 
connectors 1}3 and 1}6 on Patch Panel SB-138/FRR-
24 (unit lJ). 

Step 2, Set the controls on unit IG (AM-439/FRR-
24) as follows: 

A.G.C. switch at Medium. 
R.F. Gain control at 10. 
Reception switch at A.M. 
A. F. Level control at 3. 
Speaker switch at On. Headphone operation may 

be checked by setting the switch at Off and insert
ing headphones into the Phones jack. 

Step 3. Set the Band switch on unit lA at the 2-4 
Me. band. 

Step 4. Set the Heterodyne Osc. switch on unit IA 
at Local. 

Step 5: Set the A.G.C. and Projection Dial switch
es of Amplifier-Converter A.M-450/FRR-24 (unit lB) 

at On. 
Step 6. Set the Second Conversion Osc. Selector 

switch on the Frequency Converter CV-126/FRR-24 
(unit 1 F) at Crystal. 

Step 7. Set the A.G.C. switch on the R.F. Amplifier 
AM-454/FRR-24 (unit 1H) at On and set the A.M. 
Diversity Gain control at 10. 

Step 8. Set the Selectivity switch on Filter Assem
bly F-99/FRR-24 (unit lK) at 6 Kc, 

Step 9. Connect the antenna to A.M-450/FRR-24 
(unit IB). This is accomplished by connecting a 
patch cord between 1}27 and 1}15 on unit IJ. 

Step 10. Set the Plate-Stand-By switch on unit 1M 
at On. 

Step 11. It should now be possible to receive A.M. 
signals. Tune the Amplifier-Converter AM-450/FRR-
24 (unit IB) over its entire frequency mnge. Signals 
or noise should be heard over the complete dial range 
either at the loudspeaker or headphones whichever is 
being used. A signal will also be evidenced by a 
reading on the 2nd. I.F. Level meter on the panel of 
AM-454/FRR-24 (unit IH). With a signal tuned in 
change the setting of the A.F. Level control on AM-
439/FRR-24 (unit IG). A change in audio output 
level should result. 

Step 12. Set the Reception switch of unit lG at 
Crystal. A heterodyne should be heard which will in
dicate that the crystal oscillator V-703 and the heter
odyne detector of unit lG are functioning properly. 

Step 13. Set the Reception switch of unit IG at 
B.F .0. The crystal oscillator V ·703 has now been re· 
placed by a variable frequency oscillator and the 

pitch of the beat note may be varied by means of the 
B.F .0. control. Vary the setting of the B.F .0. con
trol and note the change in audio pitch as compared 
with the different settings of the control. 

Step 14. With an A-1 (C.W.) signal being received 

check all the settings of the Selectivity switch of 
Filter Assembly F-99/FRR-24 (unit lK). Make sure 
that reception is possible in all positions of the Se
lectivity switch. 

NOTE 
It is important that a C. W. signal be used and 
tuned very carefully for this check since the 
narrow band pass settings of Filter Assembly 
F-99/FRR-24 will not pass A.M. signals satis
factorily. Return the Reception switch to the 
A.M. position and the Selectivity switch at 6 Kc. 

Step 15. Tune in an A.M. signal and observe the 
Second I.F. Level meter on AM-454/FRR-24 (unit HI). 
Retard the R.F. Gain control on AM-439/FRR-24 (unit 
IG) to the point where the 2nd I.F. Level meter read
ing noticeably decreases. Vary the Ant. Trimmer 
control on unit lB. A setting should be found which 
will give an optimum meter reading. 

Step 16. Vary the setting of the A.G.C. switch on 
AM-439/FRR-24 (unit lG). Reception should be pos· 
sible in all positions of the switch. It should be 
noted that in the Off position of the A.G.C. switch 
the background noise will be excessive unless the 
R.F. Gain control is backed off toward zero. 

Step 17. Set the Second Conversion Osc. Selector 
switch on unit IF at V.F.O. and the Reception switch 
of unit IG at B.F.O. Vary the setting of the Second 
Conversion V.F.O. dial on CV-126/FRR-24 (unit 1F) 
and observe the audio pitch of the beat note. Changes 
in pitch of the audio note should be evidenced as 
the control is varied. 

Step 18. Set the Projection Dial switch of unit lB 
at Offand set the A.G.C. and Projection Dial switch
es of Amplifier-Converter AM-451/FRR-24 (unit 1 C) 

at On. 
Step 19. Move the antenna connection from unit lB 

to IC by changing the patch cord from 1}15 to 1}16 
on unit lJ. 

Step 20. Set the Band switch on unit lA at 4-8 me. 
Step 21. Test the performance of unit lC by follow

ing the procedure outlined in Steps 11 and 15 of this 
paragraph. 

Step 22. Set the Projection Dial switch on unit lC 
at Off and the A.G.C. and Projection Dial switches 
of Amplifier-Converter AM-453/FRR-24 (unit lD) at 

On. 
Step 23. Move the antenna connection from unit IC 

to lD by changing the patch cord from 1}16 to 1}28 
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on unit lJ. 
Step 24. Set the Band switch of unit lA at 8-16 

Me. 
Step 25, Test the performance of unit lD by follow

ing the procedure outlined in Steps 11 and 15 of this 
paragraph. 

Step 26. Set the Projection Dial switch of unit ID 
at Off and the A.G.C. and Projection Dial switches 
.of Amplifier-Converter AM-452/FRR-24 (unit IE) at 
On. 

Step 27, Move the antenna connection from unit lD 
to 1E by changing the patch cord from 1}28 to 1}29 
on unit 1}. 

Step 28, Set the Band switch on unit lA at 16-32 

Me. 
Step 29. Test the performance of unit IE by follow

ing the procedure outlined in Steps 11 and 15 of this 
paragraph. 

Step 30. Set the Plate Stand-By switch of unit 1M 
at Off. If trouble is encountered in any of the fore
going procedures refer to Section 7 for proper trouble 
shooting and corrective measures. 

c. PERFORMANCE TEST OF THE UNITS IN BAY 
2.-The following procedure will determine if the 
units in Bay no. 2 are ready for operation. 

Foil owing the exact procedure outlined in paragraph 
b, check the performance of the comparable units in 
the second bay. This bay has, in addition to these 
units, the Oscillator Assembly 0-131/FRR-24 (unit 
2L) which is checked in the following manner. 

Step 1. Connect a patch cord between 2}33 and 
2J21 on unit 2J. The output of oscillator A of unit 
2L is now connected to unit 2A. 

Step 2. Set the Heterodyne Osc. switch on unit 2A 
at Remote. This connects the oscillator A signal to 
the Amplifier-Converter selected by the Band switch. 

Step 3. Set the Crystal A switch on 0-131/FRR-24 
(unit 2L) at a position corresponding to a signal chan
nel in operation as determined by reference to the 
Oscillator A Tuning Chart located on the trim strip 
adjacent to unit 2L 

Step 4. Set the Band switch of SB-142/FRR-24 
(unit 2A) to the frequency band which encompasses 
the cha~nel selected in Step 3. 
Step 5. Set the A.G.C. and Projection Dial switches 

of the Amplifier-Converter selected in Step 4 at On. 
Step 6. Set the controls on unit 2G as follows: 

A.G.C. switch at Medium. 
R.F. Gain control at 10. 
Reception switch at A.M. 
A.F. Level control at 3. 
Speaker switch at On. 

Step 7. Set the Second Conversion Osc. Selector 
switch on unit 2F at V .F .0. 

Step 8. Set the A.G.C. switch on unit 2H at On and 

the A.M. Diversity Gain control at 10. 
Step 9. Set the Selectivity switch on unit 2K at 6 

Kc. 
Step 10. Connect the antenna to the Amplifier-Con

verter being used by connecting a patch cord between 
2]27 and 2}15, 2]16, 2}28 or 2}29 whichever is ap· 
plicable. 

Step 11. Connect a patch cord from 2}3 to 2}6 for 
A.G.C. voltage. 

Step 12. Set the Plate Stand-By switch of unit 2M 
at On. 

Step 13. Set the Main Tuning control of the Ampli· 

fier-Converter selected in Step 4 to the channel fre
quency. 

Step 14. On unit 2L set the Osc. A switch at On, 
the Osc. B switch at Off and the Tuning A control 
knob at the reception frequency. 

Step 15. Rotate the Tuning A control slightly to 
give maximum deflection of Tuning Meter A, then ad· 
just the Output A control for a meter reading of 200. 

Step 16. Oscillator A of unit 2L is now functioning 
as the first conversion oscillator 1750 kilocycles 
above the reception frequency and it should be possi· 
ble to tune the signal to optimum level by means of 
the Main Tuning control knob of the Amplifier-Con
verter. The optimum tuning point will be indicated 
aurally by the response from the loudspeaker and 
visually by a maximum reading on the 2nd. I.F. Level 
mete.r on unit 2cl. 

NOTE 
To allow for very small variations in crystal 
frequency a trimmer is located adjacent to each 
crystal socket. To set the trimmers set the Re
ception switch of unit 2G at B.F .0. and set the 
trimmers for the best aural beat note. 

Step 17. Set the Oscillator A switch at Off and the 
Oscillator B switch at On. 

Step 18. Set the Crystal B switch a at position 
corresponding to a signal channel in operation as 
determined by reference to the Oscillator B Tuning 

Chart. 
Step 19. Move the patch cord connected to 2}33 

over to 2 J 36. 
Step 20. Set the Band switch of unit 2A to the fte· 

quency band which encompasses the, channel selected 
in Step 18. 

Step 21. Set the A.G.C. and Projection Dial switch
es of the Amplifier-Converter selected in Step 19 at 

On. 

Step 22. Connect the antenna to the Amplifier-Con
verter being used by connecting a patch cord between 
2J27 and 2]15, 2}16, 2]28 or 2}29 whichever is ap
plicable. 
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Step 23. Set the Main Tming control of the Ampli
fier-Converter selected in Step 19 to the channel fre
quency. 

Step 24. Rotate the Tuning B control on 0-131/FRR 
-24 (unit 2L) slightly to give maximum deflection of 
Tuning Meter B, then adjust the Output B control for 
a meter reading of 200. 

Step 25. Oscillator B of unit 2L is now functioning 
as the first conversion oscillator and the results ob
tained should duplicate those found in Step 16. 

Step 26. Set the Oscillator B switch of unit 2L at 
Off and remove the patch cord between 2]36 and 
2]21. Be sure to replace the caps over these con
nectors. 

Step 27. Set the Heterodyne Osc. switch on unit 
2A at Local. The Amplifier-Converter will now have 
its local oscillator as the source of first conversion 

oscillator voltage. 
Step 28. Connect a patch cord between 2]31 and 

2J 18 on unit 2J. The crystal calibrator circuit of 
unit 2L is now connected through unit 2A to the 
Amplifier-Converter selected by the Band switch on 
unit 2A. 

Step 29. Set the Calibrate switch on unit 2L at On 
and tune the Amplifier-Converter used in the previous 
check throughout its frequency range. A heterodyne 
should be heard every 200 kilocycles on the dial. 

Step 30. Set the Calibrate switch at Off and re
move the patch cord connected between 2]31 and 

2J 18. 
Step 31. Set the Plate Stand-By switch of unit 2M 

at Off. 
d. PERFORMANCE TEST OF THE UNITS IN BAY 

3.-With the exception of the Power Distribution 
Panel SB-141/FRR-24 (unit 3L) bay no. 3 is compos
ed of the same equipment as bay no. 1. In Step 2 of 
Paragraph 3. a. all the switches on unit 3L were set 
at On and will remain on until it is desired to shut 
down the complete equipment. 

The remaining units in bay no. 3 may be checked 
following the procedure used to check bay no. 1. The 
various patches required may be set up on unit 3] in 
a manner identical to that used in checking bay no. 1. 

After completing the performance test of bay no. 3 
set the Plate Stand-By switch of unit 3M at Off. 

e. PERFORMANCE TEST OF UNITS IN BAY 4.
The units in bay no. 4 operate in conjunction with 
certain units of the first three bays. In setting up 
the following tests specific units of the first three 
bays are used. It should be noted that, in some in
stances, other similar units may be used and the 

same performance obtained. 
(1) PERFORMANCE TEST OF AMPLIFIER-DE

fECTOR AM-440/FRR-24 (UNIT 4A).-To check the 
operation of unit 4A proceed as follows: 

Step 1. Supply A.G.C. voltage to bay no. 3 from 
unit 4A by connecting patch cords between 4K14 and 
4K4 and between 3]3 and 3]5. 

Step 2. Supply a 50-kc. signal from bay no. 3 to 
unit 4A by connecting a patch cord between 4K33 and 
4K45. 

Step 3. Set the controls on unit 4A as follows: 
A.G.C. switch at ~edium. 
R.F. Gain control at 10. 
Audio Bandwidth switch at 6 kc. 
A.F. Level control at 3. 
A.N.L. switch at Off. 
Insert headphones into Phones jack. 

Step 4. Set the controls on unit 3G as follows: 
Reception switch at A.M. 

A.F. Level control at 3. 
Speaker switch at On. 

Step 5. Set the Band switch of unit 3A at any fre
quency band that will give a usable A3 signal. 

Step 6. Set the Heterodyne Osc. switch on unit 3A 
at Local. 

Step 7. Set the A.G.C. and Projection Dial switch
es of the Amplifier-Converter selected in Step 5 at 
On. 

Step 8. Set the Second Conversion Osc. Selector 
switch on unit 3F at Crystal. 

Step 9. On unit 3H set the A.G.C. switch at On and 
the A.M. Diversity Gain control at 10. 

Step 10. Set the Selectivity switch on unit 3K at 6 
kc. 

Step 11. Connect the antenna to the Amplifier-Con
verter selected in Step 5 by patching between 3]27 
and either 3]15, 3]16, 3]28 or 3]29 whichever is 

applicable. 
Step 12. Set the Plate Stand-By switches on units 

3M and 4M at On. 
Step 13. Tune in a suitable A.M. signal on the Am

plifier-Converter selected in Step 5. The optimum 
tuning point will be indicated aurally by the response 
from the headphones and visually by a maximum read
ing on the 2nd I.F. Level meter on unit 3H. Adjust 
the A.F. Level control on unit 4A for the desired out

put. 
Step 14. Listen for the signal in the headphones 

connected to the Phones jack of unit 4A while switch
ing the A.G.C. switch of unit 4A to various positions. 
Reception should be obtained at all settings. It 
should be noted that, with the R.F. Gain controls at 
their present setting, extreme background noise will 
be heard at the A.G.C. Off position. 

Step 15. While listening to the signal set the A.N.L. 
switch at On. Any noise pulses should be materially 
reduced in amplit~de. 

Step 16. It should still be possible to monitor the 
signal at unit 3G. The controls of unit 3G should 
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have no effect upon the output of unit 4A. 
Step 17. To check the performance of the other 

Amplifier-Detector AM-440/FRR-24 (unit 48) change 
the patch cord connected to 4K33 over to 4K46 and 
change the cord connected to 4Kl4 over to 4Kl5. Re
peat steps 3 through 16 making adjustments on unit 

·48 instead of 4A. 
Step 18. Set the Plate Stand-By switches of units 

3M and 4M at Off. 
(2) PERFORMANCE TEST OF KEYER KY-62/ 

FRR-24 (UNIT 4G, 4H, 4J).-The following procedure 
is recommended for making the initial checks on 

Keyer KY -62/FRR-24 {unit 4G). 
Step 1. Supply A.G.C. voltage to the Control Panel 

of bay no. 3 by connecting a patch cord between 3]3 
and 3]5 on unit 3J and another cord between 4K14 
and 4K4 on unit 4K. 

Step 2. Connect the 50-kc. signal voltage from bay 
no. 3 to unit 4A by patching between 4K33 and 4K45 
on unit 4K. 

Step 3, Supply a keyed D.C. signal to the Keyer 
KY-62/FRR-24 (unit 4G) by connecting a patch cord 

between 4K34 and 4K47. 
Step 4. Set the controls on unit 3G as follows: 

Reception switch at B.F.O. 
B.F .0. control at zero. 
A.F. Level control at 3. 
Speaker switch at On. 

Step 5. Set the Band switch on unit 3A at a fre
quency band which encompasses A-1 signals suitable 

for checking purposes 
Step 6. Set the Heterodyne Osc. switch on unit 3A 

at Local. 

Step 7. On the Amplifier-Converter selected in Step 
5 set the A.G.C. and Projection Dial switches at On. 
Adjust the Main Tuning control to the frequency of 
tli.e desired signal as indicated on the two dials. 

Step 8. Set the Second Conversion Osc. Selector 

switch on unit 3F at Crystal. 
Step 9. On unit 3H set the A.G.C. switch at On and 

the A.M. Diversity Gain control at 10. 
Step 10. Set the Selectivity switch on unit 3K at 6 

kc. 
Step 11. Set the controls on unit 4A as follows: 

A.G.C. switch at Medium. 
Audio Bandwidth switch at 0.6 kc. 
A.F. Level control at 0. 
A.N.L. switch at Off. 

R.F. Gain control at 10. 
Step 12. Set the controls on unit 4G as follows: 

Reception switch at A-1. 
A.F. Level control at 3. 
Monitor Level control at 3. 
Threshold control at 5. 
Tone switch at Fixed. 

Fixed Freq. switch at 1105 cycles. 
Plug headphones into the Phones-Monitor 

jack. 
Step 13. Connect the antenna to the Amplifier-Con

verter selet:ted in Step 5 by connecting a patch cord 
between 3)27 and the applicable connector either 
3J 15, 3)16, 3]28 or 3)29 on unit 3]. 

Step 14. Set the Plate Stand-By switches on units 
1M and 4M at On. Plate Pwr. lamps on these units 
should light. 

Step 15. Tune in the desired signal by adjustment 
of the Main Tuning control knob on the Amplifier-Con
verter unit selected in Step 5. Correct tuning is indi
cated when a zero beat condition is evidenced by a 
null at the loudspeaker of unit 3G. Readjust the 
B.F.O. control on unit 3G to 1 kc. and adjust the 
R.F. Gain control on A~l-440/FRR-24 (unit 4A) for 
clean keying as evidenced by the aural response from 
the loudspeaker of unit 3G. 

Step 16. An 1105-cycle tone should now be heard 
in the headphones connected to unit 4G and the A.F. 
Level and Threshold controls on this unit should be 
adjusted for clean keying as evidenced by optimum 
functioning of the terminal equipment. 

Step 17. While listening to the tone in the head
phones vary the setting of the Fixed Frequency 
switch to determine that all frequencies are operative, 

Step 18. Set the Tone switch of unit 4G at Var. 
Step 19. Rotate the Variable Frequency control and 

note the response in the headphones. The frequency 
of the audio tone should vary with the setting of the 
control. 

Step 20. Place the Reception switch of unit 4G in 
the Test position. A steady tone should now be 
heard in the headphones regardless of whether or not 
a signal is being received. 

Step 21. On unit 4K move the patch cord from con
nector 4K47 to 4K48. 

Step 22. Check the performance of unit 4H setting 
the controls as listed in Step 12 and following the 
procedure outlined in Steps 16 through 20. 

Step 23. Move the patch cord from 4K4B to 4K49 on 
unit 4K. 

Step 24. Check the performance of unit 4J setting 
the controls as listed in Step 12 and following the 
procedure outlined in Steps 16 through 20. 

Step 25. The Threshold controls of units 4G, 4H 
and 4J are used to provide the optimum in clean key· 

ing during varying conditions of fading. 
Step 26. Set the Plate Stand-By switches on units 

1M and 4M at Off. 
(3) PERFORMANCE TEST OF COMPARATOR 

KEYER CM-32/FRR-24 AND FREQUENCY SHIFT 
CONVERTER CV-127 /FRR-24.-For this test teletype 
printers should be cmmected to the CM-32/FRR-24 
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single-channel output circuit. 
The signal required to check the Comparator Keyer 

CM-32/FRR-24 (unit 4L) and the Frequency Shift 
Converter CV-127 /FRR-24 (unit 4D) may be obtained 

from any of the first three bays. Bay no. 3 will be 
used in the following checks. Set up the equipment 
in the following manner: 

Step 1. Supply A.G.C. voltage to the bay no. 3 
Control Panel from unit 3G by connecting a patch 
cord from 3]6 to 3}3 on unit 3]. 

Step 2. Connect the 1700-kc. second conversion 
oscillator voltage from unit 4D to unit 3F by connect
ing a patch cord between 4K8 and 4Kl8 on unit 4K 
and another cord between 3}7 and 3}8 on unit 3J. 

Step 3. Carrier-off-noise-suppression (CONS) is 
made available by connecting a patch cord berween 
4K25 and 4Kl0 on unit 4K. 

Step 4. Connect the 50-kc. signal from unit 3H to 
unit 4D by connecting a patch cord between 4K27 and 
4K42. 

Step 5. Set the Band switch on unit 3A at the fre
quency band which encompasses the reception fre

quency. If the reception frequency appears on rwo 

bands either may be used. 

Step 6. Set the Heterodyne Osc. switch on unit 

3A at Local. 
Step 7. On the Amplifier-Converter selected in 

Step 4 set the A.G.C. and Projection Dial switches 
at On, Adjust the Main Tuning control knob to ap
proximately the proper frequency as indicated on the 
two dials. 

Step 8. Set the Second Conversion Osc. Selector 
switch on unit 3F at Crystal. 

Step 9. Set the Selectivity switch on unit 3K at 
6 kc. 

Step 10. Set the Channel A input switch on unit 4L 
at Single Channel. (The other channel section of unit 

4L will be checked during. the performance test of di
versity operation). 

Step 11. Set the controls on unit 3G as follows: 

Reception switch at Crystal. 
A.F. Level control at 3. 
R.F. Gain control at 10. 
A.G.C. switch at Medium. 
Speaker switch at On. 

Step 12. Set the controls on unit 3H as follows: 
F .S.K. Diversity Level control at 10. 
R.F. Gain control at 0. 

3-24 RESTRICTED SECURITY INFORMATION ORIGINAL 



AN/FRR-24 
INSTALLATION 

RESTRICTED Section 3 
NAVSHIPS 91580 Paragraph 3 e (3) 

Then advance the control two divisions to overcome A.G.C. switch at On. 
A.M. Diversity Gain control at 10. 

Step 13. Set the controls on unit 4D as follows: 
Auto. Freq. Control switch at Off. 
Fine Tuning control at 0. 
Deviation Compensation control at 10. 
Mark-Polarity switch at Normal. 
Oscilloscope Selector switch at Vert. Cent. 

Step 14. Connect the antenna to the Amplifier-Con
verter selected in Step 4 by connecting a patch cord 

between 3J27 and either 3]15, 3]16, 3}28 or 3]29. 
Step 15. Set the Plate Stand-By switches on units 

3M and 4N at On. Plate Pri. lamps on these units 
should light. 

Step 16. Tune in the desired signal by adjustment 
of the Main Tuning control knob on the Amplifier-Con
verter selected in Step 4 as follows: 

Rotate the Main Tuning control knob slowly about 
its previous setting until both Mark and Space tones 
are heard in the audio output from unit 3G. Now ro
tate the Main Tuning knob slowly until the two sep::t
rate tones that are on opposite sides of zero beat 
combine and a constant tone is audible at unit 3G. 
This setting assures that the Mark and Space signals 
are centered in the pass-band of unit 3K. 

Step 17. Set the Second Conversion Osc. Selector 
switch on unit 3F at Ext. 

Step 18. Make the following adjustments on unit 4D: 
Set the Deviation Compensation control at 10 and 

the Oscilloscope Selector at Vert. Cent. and observe 
the pattern on the tube. The correct and incorrect 
patterns are shown on Figure 3-15. If necessary, ad
just the Vertical Centering control to center the trace 
vertically. 

Set the Oscilloscope Selector switch at Calib. Ad
just the Synch control to produce 4 or 5 cycles of 
calibrating voltage. 

Set the Oscilloscope Selector switch at Output and 
center the trace horizontally with the Output Center

ing control. 
Adjust the Deviation Compensation and Fine Tuning 

controls simultaneously so that the amplitude of the 
trace visible on the oscilloscope is such that the 
peaks touch the top and bottom graph lines. 

Set the Auto. Freq. Control switch at On and if the 
A.F .C. does not hold, i.e., if the trace moves upward 
or downward on the face of the scope, change the 
Mark-Polarity switch to the opposite position. The 
trace should recenter itself. 

Step 19. On unit 3H adjust the FSK Diversity 
Level control as follows: 

While observing the oscilloscope pattern on unit 
4D retard the FSK Diversity Level control to the 
point where the amplitude of the signal just begins 

to decrease. 

fading yet still allowing limiter action to limit strong 
noise pulses. The final setting of this control will 
depend upon the degree of fading on the signal versus 
the degree of interfering noise to be suppressed. A 
dial setting of 2.5 is normal. 

Step 20. Adjust the Ant. Trimmer control on unit 
3'B, 3C, 3D or 3E (depending on which unit is in use) 
for maximum response on the 2nd. I.F. Level meter 
on unit 3H. To prevent incorrect adjustment retard 
the R.F. Gain control on unit 3G to the point where 
the 2nd. I.F. Level meter noticeably decreases. 

Step 21. Disconnect the antenna by removing the 
patch cord connection at 3]27 and retard the R.F. 
Gain control on unit 3G. The teletypewriter should 
remain on Mark indicating that the C.O.N.S. is func
tioning. Return the R.F. Gain control to its previous 
setting and reconnect the antenna. 

Step 22. Leave all control settings on bay no. 3 
and unit 4L as they are and proceed to check the per
formance of units 4E and 4F following the procedure 
outlined in Steps 13, 18 and 19. To make these 
checks for unit 4E, make patch cord connections be
tween 4K8 and 4Kl9, 4K25 and 4Kll, and between 
4K42 and 4K28. To make these checks for unit 4F, 
make patch cord connections between 4K8 and 4K20, 
4K25 and 4Kl2, and between 4K42 and 4K29. 

Step 23. To check the single channel section of 
CM-32/FRR-24 observe the functioning of the tele
typewriter. If the printing is garbled, change the 
setting of the Mark-Polarity switch on the applicable 
unit 4D, 4E or 4F. The printer should now be func

tioning properly. 
Step 24. Set the Plate Stand-By switches of units 

3M and 4N at Off. 
(4) PERFORMANCE TEST OF AMPLIFIER-DE

TECTOR AM-438/FRR-24.-The following instruc
tions are given to check the operation of Amplifier
Detector AM-438/FRR-24 (unit 4C). The equipment 
is set up for triple space diversity operation so that 
the combining action of unit 4C may be observed. 
Bays 1, 2 and 3 are operated on the same frequency. 

Step 1. In diversity operation it is first necessary 
to arrange bays 1, 2 and 3 for single-bay operation 
and to obtain A.G.C. voltage from units lG, 2G and 
3G. To accomplish this make patch cord connections 
from 1J3 to 1J6, from 2J3 to 2J6 and from 3J3 to 3]6. 
This will complete the A.G.C. voltage connections. 

Step 2. Set controls on units 1G, 2G and 3G as 

follows: 
A.G.C. switch at Medium 
R.F. Gain control at 10. 
Reception switch at A.M. 
A.F. Level control at 3. 
Speaker switch at On. 
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Step 3. Set the Band switches on units IA, 2A and 
3A at the frequency bands which encompass a suit

able steady signal, preferably a high frequency broad
cast signal or other telephone signal which will re
main on long enough for the following performance 
check. 

Step 4. Set the Heterodyne Osc. switch on units lA, 
2A and 3A at Local. 

Step 5. Make the following control adjustments on 
the Amplifier-Converter unit selected in Step 3. 

Set the A.G.C. switch at On. 
Set the R.F. Gain control at 0. 
Set the Projection Dial switch at On. 
Set the Main Tuning control knob at appro

ximately the reception frequency as indicated by the 
tuning dials. 

Step 6. Set the Second Conversion Osc. Selector 
switch on units IF, 2F and 3F at Crystal. 

Step 7. Make the following adjustments on R.F. 
Amplifier units HI, 2H and 3H. 

Set the A.G.C. switch at On. 
Set the A.M. Diversity Gain control at 10. 
Set the R.F. Gain control at 0. 

Step 8. Set the Selectivity switch on units lK, 2K 
and 3K at 6 kc. 

Step 9. Proper antennas must be selected and con
nected to the Amplifier-Converters selected in Step 
3 by connecting a patch cord on unit lJ between con

nector 1}27 and either 1]15, 1]16, 1]28 or 1]29; a 
patch cord on unit 2J between connectors 2J27 and 
either 2)15, 2]16, 2)28 or 2)29; a patch cord on unit 
3J between connectors 3]27 and either 3)15, 3)16, 
3)28 or 3)29. 

Step 10. Set the Plate Stand-By switches on units 
1M, 2M, 3M and 4M at On. The Plate Pwr. lamps on 
these units should light. 

Step 11. Tune in the desired signal by adjustment 
of the Main Tuning control knobs on the Amplifier
Converter units adjusted in Step 5. The optimum tun
ing point will be indicated aurally by the response 
from the loudspeaker and visually by a maximum read
ing on the 2nd I. F. Level meter on units IH, 2H and 
3H respectively. Adjust the A.F. Level controls on 
units 1G, 2G and 3G to obtain the desired audio out
put level and determine, by listening, that the same 

signal is being received on all three units. 
Step 12. To insure that the signal has been cor

reedy tuned in, set the Reception switch on units 1G, 
2G and 3G at Crystal and adjust the Main Tuning con
trol knobs on the Amplifier-Converters selected in 
Step 3 to obtain zero-beat in the audio output res
ponse from units 1G, 2G and 3G. After this adjust
ment is completed set the Reception switch back to 

A.M. 

Step 13. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on the Amplifier-Converters selected 
in Step 3 for maximum response on the 2nd. I.F. 
Level meter on units 1H, 2H and 3H. To insure a 
proper reading, the R.F. Gain control on units 1G, 
2G and 3G should first be retarded until a noticeable 
decrease is obtained on the corresponding meter. 

Step 14. Set the controls on unit 4C as follows: 
A.G.C. switch at Medium. 
R.F. Gain control at 10. 
Audio Bandwidth switch at 6 kc. 
A. F. Level control at 3. 
A.N.L. switch at Off. 
Level Indicator switch at Combined. 
Insert headphones into Phones jack. 

Step 15. The A.G.C. patch must now be changed 
for diversity operation. To prevent overload while 
the patch connections are open set the R.F. Gain 
controls at 0 and the A.G.C. switch at Off on units 
1H, 2H and 3H. 

Step 16. Change the A.G.C. patch connections 

made in Step 1 to connect 1J3 to1J4, 2]3 to 2)4 and 
3]3 to 3]4. 

Step 17. Connect a patch cord between 4K1 and 
4Kl6. 

Step 18. The 50 -kc, signals from the first 3 bays 
are patched into unit 4C by making the following 
patch cord connections: 

4K43 to 4K30 
4K44 to 4K31 
4K45 to 4K32 

Step 19. Set the A.G.C. switch at On on units lH, 
2H and 3H. 

Step 20. Set the A.F. Level control on unit 4C for 
the desired audio level and procede to check the di
versity operation. To make this check properly it is 
necessary to adjust the gain of each channel to give 
equal output. In this manner each channel will have 
the same average output level and will deliver signal 
intelligence to the output circuit a proportional a
mount of time during periods of fading. The equaliza
tion of gain is accomplished in the following manner. 

Step 21. Observe the readings on the 2nd. I.F. 
Level meters on units IH, 2H and 3H for a sufficient 
period of time to determine the average reading. If 
one of the meters reads appreciably higher than the 
others, retard the A.M. Diversity Gain control on that 
unit so that each meter reading averages the same. 

Step 22. In some cases one channel may have a de
finitely poorer average signal-to-noise ratio than the 
others in which case it may provide better overall 
performance if the A.M. Diversity Gain control in the 
weaker channel is retarded slightly so that it feeds 

3-26 RESTRICTED SECURITY INFORMATION ORIGINAL 



A._./FRR-24 
INSTALLATION 

RESTRICTED 
NA VSHIPS 91580 

Section 3 
Paragraph 3 e (4) 

signal to the output only when both of the other chan

nels have faded. 
In any case at least one of the channels will have 

its A.M. Diversity Gain control set at 10 so that suf
ficient average receiver gain is used at all times. 

Step 23. The performance check of the diversity 
function is now completed by setting the Level Indi
cator switch on unit 4C at Rec. 1, Rec. 2, Rec. 3 and 
Combined in turn. Note the readings on the Diversity 
Level meter for each switch setting. Proper diversity 
operation will be indicated if the individual channel 
meter readings fluctuate and the combined reading 
holds at a constant level. 

Step 24. Set the Plate Stand-By switch of units 1M, 
2M, 3M and 4M at off. 

(5) PERFORMANCE TEST OF THE COMBINING 
FUNCTION OF COMPARATOR-KEYER CM-32/FRR-
24 DURING DIVERSITY OPERATION.-For this test 

teletype printers should be connected to the CM-32/ 
FRR-24 output circuits. 

Step 1. Connect patch cords between 1]3 and 1]6, 
between 2]3 and 2]6 and between 3]3 and 3]6 for 
A.G.C. voltage supply. 

Step 2. Set the Heterodyne Osc. switch on units 
1A, 2A and 3A at Local. 

Step 3. To make use of the heterodyne oscillators 
of units 4D, 4E and 4F connect patch cords between 
4K6 and 4K18, 4K7 and 4Kl9 and 4K8 and 4K20 on 
unit 4K. On unit 1J connect a patch cord between 
1]7 and 1]8. On unit 2] connect a patch cord be
tween 2]7 and 2]8. On unit 3] connect a patch cord 

between 3]7 and 3]8. 
Step 4. The 50-kc. frequency shift signal voltage 

from bay no. 1 is supplied to unit 40 by connecting a 
patch cord between 4K27 and 4K40. The signal from 
bay no. 2 reaches unit 4E by patching from 4K28 to 
4K41. The signal from bay no. 3 is fed to unit 4F by 
connecting a patch cord between 4K29 and 4K42. 

Step 5. Carrier-off-noise -suppression voltage IS 

now connected to units 40, 4E and 4F by connecting 
patch cords between 4K10 and 4K23, between 4K11 
and 4K24 and between 4K12 and 4K25. 

Step 6. Set the Auto. Freq. control switches on 
units 40, 4E and 4F at Off, the Mark-Polatity switch 
at Normal, the Keying Speed switch at Slow, the De
viation Compensation control at 0, the Oscilloscope 
Selector switch at Output and the Fine Tuning con

trol at 0. 
Step 7. Set the Channel A Input switch of unit 4L 

at Diversity. 
Step 8. Set the controls on units lG, 2G and 3G as 

follows: 
Reception switch at Crystal. 
A.F. Level control at 3. 
R.F. Gain control at 10. 

A.G.C. switch at Medium. 
Speaker switch at On. 

Step 9, Set the controls on units lH, 2H and 3H as 
follows: 

F .S. K. Diversity Level control at 10. 
R.F. Gain control at 0. 
A.M. Diversity Gain control at 10. 
A.G.C. switch at On. 

Step 10. Set the Band switch on units 1A, 2A and 
3A at the frequency band which will encompass fre
quency shift signal frequencies. 

Step 11. On the Amplifier...Converters selected in 
Step 10 set the A.G.C. and Projection Dial switches 
at On and adjust the Main Tuning control knob to 
the proper frequency as indicated on the two dials. 

Step 12. Set the Selectivity switch on units 1K, 
2K and 3K at 6 kc. 

Step 13. Connect the antenna to the Amplifier-Con
verters selected in Step 10 by connecting a patch 
cord between 1]27 and either 1]15, 1]16, 1]28 or 
1]29; between 2]27 and either 2] 15, 2] 16, 2]28 or 
2]29 and between 3]27 and either 3]15, 3]16, 3]28 
or 3]29. 

Step 14. Set the Plate Stand-By switches on units 
1M, 2M, 3M and 4N at On. All the Plate Pri. lamps 
on these units should light. 

Step 15. The Amplifier-Converter 10 bay no. 1 
which was selected in Step 10 should be adjusted as 
follows: 

Rotate the Main Tuning control knob slowly about 
its previous setting until both Mark and Space tones 

are heard in the audio output from unit 1G. Now ro
tate the Main Tuning knob slowly until the two sepa
rate tones that are on opposite sides of zero beat 
combine into a constant tone audible at unit lG. 
This setting assures that the Mark and Space signals 
are centered in the pass-band of unit 1K. 

Step 16. Repeat the above tuning process for the 
Amplifier-Converters in bays no. 2 and 3 and deter
mine, by listening, that the same signal is being re
ceived on all three bays. 

Step 17. Set the Second Conversion Osc. Selector 
switch at units IF, 2F and 3F at Ext. 

Step 18. Make the following adjustments on unit 4D: 
Adjust the Deviation Compensation control so that 

the amplitude of the trace visible on the oscilloscope 
is such that the peaks touch the top and bottom graph 
lines. 

Adjust the Fine Tuning control for proper centering 
of the oscilloscope pattern with the Auto. Freq. Con

trol switch at Off. 
Set the Auto. Freq. Control switch at On and, if the 

A.F.C. does not hold the trace steady on the scope, 
change the Mark-Polarity switch to the opposite posi
tion. 
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Step 19. Make the adjustments outlined in Step 18 
on units 4E and 4F. 

Step 20. On unit lH adjust the FSK Diversity Level 
control as follows: 

While observing the oscilloscope on unit 4D retard 
the FSK Diversity Level control to the point where 
the amplitude of the signal just begins to decrease. 

Then advance the control two divisions to overcome 
fading yet still allowing limiter action to limit strong 
noise pulses. The final setting of this control will 
depend upon the degree of fading on the signal versus 
the degree of interfering noise to be suppressed. A 
dial setting of 2.5 is normal. 

Step 21. Adjust the FSK Diversity Level control on 
unit 2H following the above procedure and observing 
the trace on the oscilloscope of unit 4E. 

Step 22. Adjust the FSK Diversity Level control on 
unit 3H following the above procedure and observing 
the trace on the oscilloscope of unit 4F. 

Step 23. Compare the oscilloscope patterns on 
units 40, 4E and 4F. All three traces should conform 
to Figure 3-15. The teletype equipment should now 

be printing normal! y. If the printing is garbled, 
change the setting of the Mark-Polarity switches on 
units 40, 4E and 4F to the opposite position. 

Step 24. Set the Plate Stand-By switches on units 
1M, 2M, 3M and 4N at Off. 

(6) PERFORMANCE TEST OF KEYER KY -62/ 
FRR-24 (UNITS 4G, 4H, 4J) OPERATING FROM 
CO;\iPARATOR-KEYER CM-32/FRR-24 (UNIT 4L).
The following procedure is recommended for making 
the initial checks on Keyer KY -62/FRR-24 (unit 4G). 
day 3 is used in the following example as the origin 
. of the test signal although either bay 1 or 2 may be 
used. 

Step 1. S.upply A.G.C. voltage to the Cotnrol Panel 
of bay no. 3 by connecting a patch cord between 3}3 

and 3]6 on unit 3]. 
Step 2. Connect the 50-kc. signal voltage from unit 

3H to unit 4D by patching between 4K27 and 4K42 on 
unit 4K. 

Step 3. Supply the 1700-kc. second conversion os~ 
cillator voltage from unit 4D to unit 3F by connecting 
a patch cord between 4K8 and 4K18 on unit 4K and 
another cord between 3]7 and 3]8 on unit 3]. 

Step 4. Connect the F .S. keyed D.C. output signal 
from Comparator-Keyer CM-32/FRR-24 (unit 4L) to 
Keyer KY -62/FRR-24 (unit 4G) by patching between 
4K 50 and 4K47. 

Step 5. Set the controls on unit 3G as follows: 
R. F. Gain control at 10. 
Reception switch at Crystal. 
A.F. Level control at 3. 
A.G.C. switch at Medium. 
Speaker switch at On. 

Step 6. Set the Band switch on unit 3A at a fre
quency band which encompasses F -1 signals suitable 
for checking purposes. 

Step 7. Set the Heterodyne Osc. switch on unit 3 A 

at Local. 
Step 8. On the Amplifier-Converter selected in 

Step 6 set the A.G,C. and Projection Dial switches 
at On. Adjust the Main Tuning control to the fre
quency of the desired signal as indicated on the two 
dials. 

Step 9. Set the Second Conversion Osc. Selector 

switch on unit 3F at Crystal. 
Step 10. On unit 3H set controls as follows: 

F .S.K. Diversity Level control at 10. 
R.F. Gain control at 0. 
A.G.C. switch at On. 
A.M. Diversity Gain control at 10. 

Step 11. Set the Selectivity switch on unit 3K at 6 
kc. 

Step 12. Set the Channel A input switch on unit 4L 
at Single Channel. 

Step 13. Set the controls on unit 40 as follows: 
Auto. Freq. Control switch at Off. 
Fine Tuning control at 0. 
Deviation Compensation control at 10. 
Mark-Polarity switch at Normal. 
Oscilloscope Selector switch at Vert. Cent. 

Step 14. Set the controls on unit 4G as follows: 
Reception switch at F -1. 
A,F. Level control at 3. 

Monitor Level control at 3. 
Threshold control at 5. 
Tone switch at Fixed. 
Fixed Freq. switch at 1105 cycles • 
Plug headphones into the Phones-Monitor 

jack. 
Step 15. Connect the antenna to the Amplifier-Con

verter selected in Step 6 by connecting a patch cord 
between 3}27 and either 3]15, 3]16, 3]28or 3]29. 

Step 16. Set the Plate Stand-By switches on units 

3M and 4N at On. Plate Pri. lamps on these units 
should light. 

Step 17. Tune in the desired signal by adjustment 
of the Main Tuning control knob on the Amplifier-Con
verter selected in Step 6 as follows: 

Rotate the Main Tuning control knob slowly about 
its previous setting until both Mark and Space tones 
are heard in the audio output from unit 3G. Now ro
tate the Main Tuning knob slowly until the two sepa
rate tones that are on opposite sides of zero beat 
combine and a constant tone is audible at unit 3G. 
This assures that the Mark and Space signals are 
centered in the pass-band of unit 3K. 

Step 18. Set the Second Conversion Osc. Selector 

switch on unit 3F at Ext. 
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Step 19. Make the following adjustments on unit 
4D. Set the Deviation Compensation control at 10 
and the Oscilloscope Selector switch at Vert. Cent. 
and observe the pattern on the tube. The correct and 
incorrect patterns are shown on Figure 3-15. If 
necessary, adjust the Vertical Centering control to 
center the traC'e vertically. 

Set the Oscilloscope Selector switch at Calib. Ad
just the Synch control to produce 4 or 5 cycles of 
calibrating voltage and if necessary adjust the Cali

bration control to cause the pattern to just touch the 
two calibration marks. The calibrating voltages 
should appear as a sine wave on the scope. 

Set the Oscilloscope Selector switch at Output and 

center the trace horizontally with the Output Center
ing control 

Adjust the Deviation Compensation and Fine Tuning 
controls simultaneously so that the amplitude of the 
trace visible on the oscilloscope is such that the 
peaks touch the top and bottom graph lines. 

Set the Auto. Freq .. Control switch at On and if the 
A.F .C. does not hold, i.e., if the trace moves upward 
or downward on the face of the scope, change the 
Mark-Polarity switch to the opposite position. The 
trace thould recenter itself. 

Step 20. On unit 3H adjust the F ,S.K. Diversity 
Level control as follows: 

While observing the oscilloscope pattern on unit 4D 
retard the F ,S.K, Diversity Level control to the point 
where the amplitude of the signal just begins to de
crease. 

Then advance the control two divisions to overcome 
fading yet still allowing limiter action to limit strong 
noise pulses. The final setting of this control will 

depend upon the degree of fading on the signal versus 
the degree of interfering noise to be suppressed. A 
dial setting of 2. 5 is normal. 

Step 21. Adjust the Ant, Trimmer control on unit 
38, 3C, 3D or 3E (depending on which unit is in use) 
for maximum response on the 2nd. I.F, Level meter 
on unit 3H. To prevent incorrect adjustment retard 
the R.F. Gain control on unit 3G to the point where 

the 2nd. I.F. Level meter noticeably decreases. 
Step 22. An 1105-cycle tone should now be heard 

in the headphones connected to unit 4G and the A.F. 
Level and Threshold controls on this unit should be 
adjusted for clean keying as evidenced by optimum 
functioning of the terminal equipment. 

Step 23. While listening to the tone in the head
phones vary the setting of the Fixed Fteq. switch to 
determine that all frequencies are operative. 

Step 24. Set the Tone switch of unit 4G at Var. 
Step 25. Rotate the Variable Frequency control and 

note the response in the headphones. The frequency 
of the audio tone should vary with the setting of the 
control, 

Step 26. Place the Reception switch of unit 4G in 
the Test posltton. A steady tone should now be 
heard in the headphones regardless of whether or not 
a signal is being received. 

Step 27. On unit 4K move the patch cord from con
nector 4K47 to 4K48. 

Step 28. Check the performance of unit 4H setting 
the controls as listed in Step 14 and following the 
procedure outlined in Steps 22 through 26. 

Step 29. Move the patch cord from 4K48 to 4K49 
on unit 4K. 

Step 30. Check the performance of unit 4J setting 
the controls as listed in Step 14 and following the 
procedure outlined in Steps 22 through 26. 

Step 31. The Threshold controls of units 4G, 4H 
and 4J are used to provide the optimum in clean key
ing during varying conditions of fading. 

Step 32. Set the Plate Stand-By switches on units 
3~1 and 4N at Off. 

Step 33. To shut down the equipment: 
Set the Heater Protection switches on units 1M, 2M, 

3M, 4M and 4N at Off. 
Set the A.C. Power switches of unit 3L at Off. 
Remove all patch cord connections and replace 

patch covers. 
The equipment is now ready to be turned over to 

operating personnel. 
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SECTION 4 

OPERATION 

1. INTRODUCTION. 

The AN/FRR-24 Radio Receiving Set is a double
conversion superheterodyne type diversity receiver 
contained in four rack cabinets as illustrated in Fig
ure 4-1. The complete receiving equipment consists 
of a group of three radio receivers together with 
switching-combining circuits necessary to receive the 
following types of signals in single-channel operation 
and in space or frequency dual or triple diversity 
operation: 

a. Double-sideband radio-telephone. 
b. On-Off keyed radio-telegraph. 
c. Frequency-shift keyed telegraph (to operate 

single-channel teletype and/or up to four-channel 
multiplex). 

Essentially each of the first three bays is a radio 
receiver complete within itself except for its detec
tor and suitable for reception of AI, A2 and A3 trans
missions. However, each of these bays contains a 
monitor unit with a detector (Amplifier-Detector AM-
439/FRR-24) so that preliminary tuning for each bay 
can be accomplished without departing from the bay 
being tuned. Each receiver also has an I.F. frequen
cy output circuit for connection to suitable auxiliary 

S-201 
BAND SWITCH 

apparatus to permit single-channel reception of facsi
mile and telephoto signals. The fourth bay contains 
the basic units necessary to obtain single, double or 
triple diversity reception of AI, A2, A3 and Fl trans
missions within the frequency range of 2 to 32 mega
cycles. 

A brief description of each unit and the function of 
their associated controls is contained in paragraph 2 
of this section while the operating instructions are 
contained in paragraph 3 and are sub-divided so that 
a particular paragraph is applicable to one particular 
mode of reception. 

2. CONTROLS. 

The scope of this section is to familiarize the oper
ator with the function of each control or device on the 
front panels of the AN/FRR-24 Radio Receiving Set. 
Normal operation is accomplished entirely by means 
of front panel-mounted controls together with proper 
patch-cord connections on the patch panel units. All 
front-panel controls for each of the different type. 
units are located and identified in Figures 4-2 
through 4-21. 

a. CONTROL PANEL SB-142/FRR-24, UNITS lA, 

S-202 
HETRODYNE OSCILl-ATOR 

SWITCH 

Figure 4-2. Control Panel SB-142/FRR-24 (units lA, 2A, 3A), Front Panel Component Identification 
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C-338 
SECOND CONYER Sl ON 

V. F.O. CONTROL 

S- 301 
SECOND CONVERSION 

OSC. SELECTOR 
SW. 

Figure 4-4. Frequency-Converter CV-126/FRR-24 (units l F, 2F, 3F}, Front Panel Component Identification 

versity reception. Automatic gain control voltage 
must be connected into these units from an associated 
unit. Protective self-bias is provided in the event of 
A.G.C. bias failure. Since the four Amplifier-Conver
ter units are identical in circuit design except for tun
ed circuit components, the operation of one unit is 
similar to all others. The following is a description 
of the controls on the Amplifier-Converter unit: 

(1) MAIN TUNING CONTROL.-Tuning of the R.F. 
amplifiers, converters and H.F. oscillator stages is 
accomplished by this control. The main tuning drive 
is geared to three individual dial scales and drives 
a seven-section ganged capacitor. The large drum 
scale indicates frequencies in megacycles, whereas 
the smaller scale has linear markings for logging pur
poses and the projection dial indicates frequencies 
in kilocycles. Two concentric tuning knobs are em

ployed to obtain both coarse and fine tuning. The 
outer knob, which has a gear ratio of 160 to 1, is 
utilized for fine tuning. The inner knob, which has a 
gear ratio of 20 to 1, is utilized for coarse tuning. 

(2) R.F. GAIN CONTROL.-The function of this 
control is to manually adjust the overall gain of this 
unit to the desired level when the A.G.C. switch is 
at Off. 

(3) ANTENNA TRIMMER CONTROL-A variable 
trimmer capacitor, connected across the first R.F. 
amplifier main tuning capacitor section, is used to 
tune the first R.F. amplifier stage under varying an
tenna loading conditions. 

(4) A.G.C. SWITCH.-The purpose of this switch 

is to turn the A.G.C. voltage On and Off. 
(5) PILOT DIMMER CONTROL.-This control pro

vides a means of raising or lowering the brilliance of 
the pilot lamp. 

(6) PROJECTION DIAL SWITCH.-This switch 
turns on the projection dial lamp to project the kilo
cycle frequency dial numerals onto the front-panel 
window. 

(7) INDEX SET CONTROL.-The Index Set con
trol adjusts the position of the projection dial hair-line 
indicator. 

c. FREQUENCY-CONVERTER CV-126/FRR-24, 
UNITS IF, 2F, 3F. (See Figure 4-4).-The Frequency 
Converter CV-126/FRR-24 converts the 1750-kc. in
termediate frequency obtained from the Amplifier-Con
verter units preceding it to the 50-kc. intermediate 
frequency of the following Filter Assembly F-99/FRR 
-24 unit. The frequency changing function also pro
vides a convenient point for vernier tuning or automa

tic frequency control tuning. The 1750-kilocycle I.F. 
input signal is converted to an output signal of 50 
kilocycles through the use of a converter and 1700 
kilocycle crystal oscillator or variable oscillator. 
The following two controls are used to operate this 
unit: 

(1) SECOND CONVERSION OSCILLATOR SE-
LECTOR SWITCH.-This switch selects the oscilla
tor circuit to be placed into operation i.e., Crystal, 
VFO or External. In the Crystal position, the fixed 
frequency oscillator generates a 1700-kc. injection 
voltage for internal or external application. Similarly 
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Figure 4-6. R.F. Amplifier AM-454/FRR-24 (units lH, 2H, 3H), Front Panel Component Identification 

ed mode of reception such as AM for radiotelephone, 
BFO for radiotelegraph or Crystal for accurate 'zero
beat' tuning is made with this switch which will also 
turn the noise limiter On or Off. 

(6) LOUDSPEAKER.-A built-in loudspeaker per
mits audible monitoring of the audio intelligence. 

(7) A.F. LEVEL CONTROL.-The audio output 
level of this unit is adjusted by this control. 

(8) PHONES JACK.-This jack provides a means 
of connecting headphones to the unit to aurally moni
tor the received signal. It is wired for use with 
either a single phone plug or a twin plug such as is 
used on some audio frequency patch cords. 

e. R.F. AMPLIFIER AM-454/FRR-24, UNITS IH, 
2H, 3H. (See Figure 4-6).-The major portion of the 
receiver gain is provided .by the R.F. Amplifier AM-
454/FRR-24 without adding appreciably to the se· 
lectivity. This unit provides outputs at two different 
levels: one output level is for AI, A2, A3 and F4 
signals, the second output is for Fl signals. It is de
signed to develop a gain of 77 db from input to AM 
output and a gain of 76 db from input to FS output 
with a nominal bandwidth of 18 kilocycles in the system. 

Operating at 50 kilocycles, it receives its input sig
nal voltage from the Filter Assembly F-99/FRR-24. 

The design thus provides selectivity and voltage 
gain for the 50 kilocycle AM and FS signals, the FS 
Carrier-Off-Noise Suppression (C.O.N.S.) voltage for 
application to another unit and protective self-bias 
in the case of A.G.C. bias failure. The front-panel 
controls for thls unit are as follows: 

(1) R.F. GAIN CONTROL-The function of this 
control is to manually adjust the overall gain of this 
unit to the desired level when the A.G.C. switch is 
set at Off. This control is disconnected from the 
circuit when the A.G.C. switch is set at On. 

(2) A.M. DIVERSITY GAIN CONTROL.-The over
all gain can also be manually adjusted by the A.M. 
Diversity Gain control. This control can be used 
alone when the A.G.C. switch is set at On or ip con
junction with the R.F. Gain control when the A.G.C. 
switch is set at Off. 

(3) F.S.K. DIVERSITY LEVEL CONTROL-The 
amount of FS output voltage being applied to the I.F. 
Amplifier is adjusted by the setting of this control. 

( 4) A.G.C. SWITCH.-The purpose of this switch 
is to turn the A.G.C. voltage On and Off. 

(5) SECOND I.F. LEVEL METER.-This meter 
gives a visual indication of the output strength of the 
50 kilocycle signal. 
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f. PATCH PANELS.-The following table lists the 
Patch Panel units and their illustrations: 

SB-138/FRR-24 Unit lJ See Figure 4-7 
SB-140/FRR-24 Unit 2) See Figure 4-8 
SB-169/FRR-24 Unit 3) See Figure 4-9 
SB-143/FRR-24 Unit 4K See Figure 4-10 

The purpose of the patch panels is to arrange the 
equipment for a particular mode of operation and to 
connect various circuits in one unit to circuits in 

J-1715 J-1716 
(3JI5) (3JI6) 

ANTENNA ANTENNA 
INPUT INPUT 

J-1703 
(3J 3) 
A.G.C. 
INPUT 

J-f704 
{3 J4) 

A.G.c. 
PATCH 

COM 

J-1705 
(3J5) 
A.G.C. 
PATCH 

other units. All of these types of connections are 
made by means of patch cords associated with each 
patch panel. 

Reference to illustrations Figures 4-7 to 4-10 will 
show the various connectors located on each patch 
panel and that each connector has an identifying tab. 
Before operation of this equipment is attempted a 
thorough understanding of the proper method of 'patch

ing' on these panels should be attained. A complete 
explanation of patching is given in paragraph 3 of this 
section. 

J-1707 
(3J7) 
1700KC 
IN-OUT 

J-1708 
(3J8) 
1700KC 
PATCH 

J-1709 
{3 J9} 

1700KC 
PATCH 

COM 

J-1725 
(3J25) 
SPARE 

J-1727 
(3J 27) 

ANTENNA 
OUT 

J-1728 J-1729 J-1706 
{3J28) {3J29) (3J6) 

ANTENNA ANTENNA A.G.C. 

J-1732 
(3J32) 
SPARE 

J-1720 
(3J20) 
SPARE 

J-1721 
(3J21) 
REM. 
osc. 

INPUT 

J-1722 
(3J22) 
osc. 
OUT 

J-1723 
( 3J23) 

osc. 
.OUT 

J-1724 
(3J24) 
XTAL 
osc. INPUT INPUT OUT 

PATCH 

Figure 4-9. Patch Panel SB-169/FRR-24 (unit 3J), Front Panel Component Identification 
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Figure 4-ll. Filter Assembly F-99/FRR-24 (units lK, 2K, 3K}, Front Panel Component IJentificatiori 

(1) SELECTIVITY SWITCH.-This is an eight po
sition switch which selects one of eight bandwidths 
from a minimum of 125 cycles to a maximum of 18 
kilocycles. 

b. OSCILLATOR ASSEMBLY 0·131/FRR-24, UNIT 
2L (See Figure 4-12),-Crystal controlled operation 

of one or more of the Amplifier-Converter units is 
made possible through use of the Oscillator Assembly 
0·131/FRR-24. This unit is composed of two separ
ate crystal oscillators and one crystal calibrator. It 
is designed to develop oscillator output voltages be· 
tween the frequencies 3. 75 megacycles and 33.75 

C-820 
TUNING 

M-801 
TUNING 
METER 

S-805 
M-802 
TUNING 
METER 

C-830 
TUNING 

S-803 
OSCILLATOR 

SWITCH 

R-803 
OUTPUT 

CONTROL 

S-801 
CRYSTAL 

SWITCH 

S-802 
CRYSTAL 

''B"' 
SWITCH 

,. 

R-808 
OUTPUT 

"'8 ,, 

CONTROL 

lie'' 
ROL 

S-804 
OSCILLATOR 

,, B ,, 

SWITCH 

Flflure 4-12. Oscillator Assembly O-l3l/FRR·24 (unit 2L), Front Panel Component Identification 
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CONTROL CONTROL 

Figure 4-14. Amplifier-Detector AM-440/FRR-24 (units 4A, 48), Front Panel Component Identification 

(2) Bay No. 2 A.C. Power switch turns on the A.C. 
voltage to Power Supply PP-590/FRR-24 (unit 2M) in 
bay 2. 

(3) Bay No. 3 A.C. Power switch turns on tre A.C. 
voltage to Power Supply PP-590/FRR-24 (unit 3M) in 

bay 3. 
(4) Bay No. 4-Top A.C. Power switch turns on the 

A.C. voltage to Power Supply PP-649/FRR-24 (unit 
4M) in bay 4 which in turn supplies the heater and 
plate voltage to units 4A, 4B, 4C, 4G, 4H and 4J. 

(5) Bay No. 4-Bottom A.C. Power switch turns on 
the A.C. voltage to Power Supply PP-648/FRR-24 
(unit 4N) in bay 4 which in turn supplies the heater 
and plate voltages to units 4D, 4E, 4F and 4L. 

j. AMPLIFIER-DETECTOR AM-440/FRR-24, UNITS 
4A, 4B. (See Figure 4-14).-The Amplifier-Detector 
AM-440/FRR-24 is utilized to amplify and detect a 
single 50-Kc. I.F. amplifier input signal and to filter 
and amplify the detected audio output. A.G.C. volt
age is developed in this unit for application to the 

Amplifier-Converter units in bays 1, 2 or 3. A keyed 
D.C. output is provided to actuate the Keyer KY-62/ 

FRR-24 (units 4G, 4H, 4]) and an audio output signal 
is also made available. Normal operation is accom
plished by means of the following front-panel mounted 
controls. 

(1) A.G.C. SWITCH.-The setting of this switch 

changes the time constant of the Automatic Gain Con
trol circuit to cope with varying conditions of signal 

fading. During periods of fast signal fading the switch 
should be set at Fast and during periods of slow sig
nal fading the switch should be set at Slow. The 
Medium position effects a compromise between the 
Fast and Slow settings. 

(2) R.F. GAIN CONTROL.-This potentiometer 
functions as an A.G.C. threshold or Carrier-Off-Noise
Suppression (C.O.N.S.) control when this unit is used 
as the source of A.G.C. voltage. When A.G.C. is at 
Off, the control functions to regulate the gain of the 
R.F. system. With clockwise rotation of the control 
the gain is increased and the A.G.C. threshold chang
ed to permit the receiver to respond to weaker signals. 

(3) AUDIO BANDWIDTH SWITCH.-One of two 
bandwidths (6 or 0.6 kcs.) is selected by the setting 
of this two-position switch. The 6-kc. position is 
used during telephonic communications; the 0.6-kc. 
position is used during C. W. operation. 

(4) A.N.L. SWITCH.-During periods of adverse 
operating conditions the noise limiter can be con
nected into the circuit by setting the Automatic 
Noise Limiter switch to the On position. 

(5) A.F. LEVEL CONTROL.-A means of adjust
ing the audio output level of the unit is provided by 
this control. 
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oscillator in that unit during frequency-shift operation. 
The frequency of this oscillator is automatically 
varied over a ±2.5-kc. range by an A.F.C. circuit to 
hold the 50-kc. output of the CV-126/FRR-24 con
stant. 

An oscilloscope with associated amplifiers and a 
horizontal sweep oscillator is provided to monitor the 
detected signal output. A C.O.N.S. circuit is includ

ed which holds the associated teletype loop on Mark 
when the carrier is absent. Normal operation of this 
unit is accomplished by means of the following front
panel mounted controls. 

NOTE 
The semi-permanent, screwdriver-adjust con
trols (1) through (4), need not be adjusted by th~ 
operator in normal operation. 

(1) VERTICAL CENTERING CONTROL.-The 
Vertical Centering control is utilized to position 
vertically the oscilloscope pattern when the Oscil
loscope Selector switch is at the Vertical Centering 
position. 

(2) SYNCH CONTROL.-The amplitude of the 
synchronizing voltage fed to the grid of the horizontal 

sweep oscillator is adjusted by this control. 
(3) OUTPUT CENTERING CONTROL.-Centering 

of the trace on the face of the oscilloscope tube is 
accomplished by means of the Output Centering con
trol when the Oscilloscope Selector switch is at Out
put and the Dev_iation Compensation control at 10. 

(4) CALIBRATION CONTROL-This control is 
adjusted to provide a vertical excursion of plus or 
minus one-half inch on the face of the oscilloscope 
tube corresponding to the upper and lower lines of the 
ruled transparen-t screen when the Oscilloscope Se
lector switch is set at Calib. 

(5) DEVIATION COMPENSATION CONTROL-Ad
justment of this control from 0 to 10 varies the peak 
to peak amplitude of the signal on the oscilloscope 
tube when the Oscilloscope Selector switch is at Out

put. 
(6) OSCILLOSCOPE SELECTOR SWITCH.-The 

Oscilloscope Selector is a three position switch (Vert. 

Cent., Calib., Output) which completes the circuit 
connections necessary for calibration, adjustment and 
monitoring of the oscilloscope and signal circuits. 

(7) KEYING SPEED SWITCH.-For single printer 
operation the Keying Speed switch is set at the Slow 
position completing the connection to the low-pass 
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COMPENSAT:ON 
CONTROL 
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ADJ. 
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MARK 

POLARITY 
SWITCH 

S-1203 
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FREQ. 

CONTROL 
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C-1223 
FINE 
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CONTROL 

Figure 4-16. Frequency Shift Converter CV-127/FRR-24 (units 4D, 4E, 4F), Front Panel Component 
Identification 
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Figure 4-18. Comparator-Keyer CM-32/FRR-24 (unit 4L}, Front Panel Component Identification 

of audibly monitoring the output of this unit using 
headphones. It is wired for use with either a single 
phone plug or a twin plug such as is used on some 
audio frequency patch cords. 

(5) TONE SWITCH.-Selection of one of three 
available modes of operation is made by this switch. 
The three modes of operation are· External tone (Ext.), 
Fixed frequency (Fixed), or Variable frequency (Var.) 

(6) FIXED FREQUENCY SWITCH.-Various tones 
in eight steps of 170 cycles each, from 595 cycles to 
1785 cycles, may be selected by this switch. 

(7) THRESHOLD CONTROL-This control is uti
lized during reception of telegraphic signals to pro
vide the necessary bias to suppress any noise from 
the receiver between transmissions or during a key-up 
condition. 

(8) MONITOR LEVEL CONTROL-The output of 
the monitor circuit is varied by this control. 

n. COMPARATOR KEYER CM-32/FRR-24, UNIT 
4L. (See Figure 4-18),-Keyed D.C. pulses from any 
or all of the Frequency Shift Converter CV -127 /FRR-
24 units are combined and amplified to a suitable 
level for operating a teletypewriter by the Comparator
Keyer CM-32/FRR-24. This Keyer is used to operate 
one or four teletypewriters (in quadruplex systems) on 

each of its two channels, each channel capable of re
ceiving separate transmissions. In addition, it can 
actuate one Keyer KY-62/FRR-24 for each channel 
when it is necessary to transmit an Fl message over 
a telephone line from the receiving site to terminal 
equipment. 

The two separate channels which are contained in 
in this unit are identical electrically except for the 
input circuits. Three input signals may be fed into 

one channel for triple diversity operation or one input 
signal may be used for single channel operation leav
ing the remaining two inputs for dual diversity opera
tion, Two different transmissions may be fed into 
this unit when it is used in the latter mode of opera

tion. This unit is operated by the following single 
control on its front panel. 

(1) CHANNEL 'A' INPUT CONTROL-The func
tion of this control is to select the mode of operation 
to be used in bay 4. In the Diversity position, three 
inputs may be combined into one channel or two inputs 
comhined in one channel and the other channel used 
for single channel operation; the Single Channel posi
tion is used for single channel operation, 

o. POWER SUPPLY PP-590/FRR-24, UNITS 1M, 
2M, 3M, PP-649/FRR-24, UNIT 4M, PP-648/FRR-24, 
UNIT 4N. (See Figures 4-19, 4-20, 4-21).-The 
three power supplies type PP-590/FRR-24 provide 
all necessary voltages for the· operation of bays 1, 2 

and 3. These power supplies produce regulated out
put voltages of plus 210-volts, plus 150-volts, minus 
210-volts, minus 105-volts unregulated filament volt
ages of 6.8-volts and 12.6-volts A.C. and 115-volts 
A.C. for the blower. 

Power Supply type PP-649/FRR-24 provides all 
necessary voltages for the operation of the two Am
plifier-Detectors AM-440/FRR-24, the Amplifier-De
tector AM-438/FRR-24 and the three Keyers KY -62/ 
FRR-24 in bay 4. This power supply produces regu
lated output voltages of plus 300-volts, plus 210-
volts and minus 105-volts and also an unregulated 
115-volts A,C. source for the blower system as well 
as the unregulated filament voltage of 6.8 volts, 

Power Supply type PP-648/FRR-24 provides all 
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3. OPERATING INSTRUCTIONS. application to connector 252 in unit lA and connector 
607 in unit lH. 

CAUTION 
Reference to units is made initially by AN type de

signation and then by code such as lA, 2B, 4K etc. 
The digit in the foregoing designates the bay, the 
letter identifies the unit. For example, lA means 
unit A in bay 1, 2B means unit B in bay 2 and 4K 
means unit K in bay 4. Bay and unit designations 
are shown on Figure 4-1. 

To arrange the equip:nent for any particular mode of 
operation it is necessary to connect various circuits 
in one unit to circuits in other units. All of these 
types of connections are made by means .of the patch 
cords associated with each patch panel. Observation 
of the Patch Panel units will reveal that each con• 
nector has an identifying tab with a name and a series 
of numbers to indicate where the circuit goes. The 
final number group identifies that connector. For ex
ample, on unit lJ the connector labelled AGC IN 

1A252*1H607•1J3 will be specified as 1J3. This 
means that AGC voltage is fed into this connector for 

Incorrect patching can result in damage to the 
equipment particularly in those cases where a 
patch is made between connectors carrying dif
ferent circuit labels. For example, connecting 
'50 Kc AM' to an 'AGC' circuit may result in 
damage to the equipment. 

ORIGINAL 

To guard against unwanted signal pick up and/or 
spurious radiation, there are connectors on the Patch 
Panels which are fitted with covers and/or terminat
ing plugs. Those connectors which are to be capped 
when not in use have a cover or terminating plug at
tached to one of its mounting screws by a chain. Un
less otherwise specified in the detailed operating in
structions these covering devices should be removed 
ONLY when the connector is to be used and if its use 
is ended the cover must always be replaced. 

INDEX TO OPERATING INSTRUCTIONS 

PARAGRAPH MODE OF OPERATION PAGE 

t:iQ! " a. Single Receiver, Facsimile 4-20 
(Audio Type) 

b. Single Receiver, A-2 or A-3 4-20 
c. Single Receiver, A-2 or A-3, 4-21 

Crystal Controlled 
d. Single Receiver, A-1 4-22 
e. Triple Diversity, A-2 or A-3 4-23 
f. Triple Diversity, A-2 or A-3, 4-24 

Crystal Controlled 
g. Triple Diversity, A-2 or A-3, 4-26 

Day-Night Transition 
h. Triple Diversity, A-1, Common 4-27 

Oscillator 
i. Triple Diversity, A-1, Day- 4-29 

Night Transition 
j. Single Receiver, Frequency 4-31 

Shift 
k. Dual Diversity, Frequency 4-32 

Shift (Leaving extra receiver 
on separate frequency shift 
circuit). 

I. Dual Diversity, Frequency 4-34 
Shift, Day-Night Transition 

m. Triple Diversity, Frequency 4-35 
Shift, Crystal Controlled 

n. Triple Diversity, Frequency 4-37 
Shift, Day-Night Transition 
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A.F. Level - 3 
PP-649/FRR-24 (Unit 4M) 

Plate Stand-By - Off 
Heater-Protection - On 

Step 2. Install patch cord connections between 
1]3 and 1J5 
1]27 and either 1]15, 1]16, 1J28 or 1]29 (corres

ponding to the desired frequency range). 
4K2 and 4K14 
4K43 and 4K33 

Step 3. On PP-590/FRR-24 (Unit 1M), set Plate 
Stand-By - On. 

Step 4. On PP-649/FRR-24 (Unit 4M), set Plate 
Stand-By· On. 

Step 5. On Amplifier-Converter (for the frequency 
range selected) set Main Tuning to the desired fre• 
quency. The optimum tuning point will be indicated 
aurally by the response from the headphones or loud
speaker which ever is used on unit 1G and visually 
by a maximum reading on the 2nd. I.F. Level meter 
on unit 1H. Adjust the A.F. Level controls on units 
4A and IG for the desired audio ouwutlevel. 

NOTE 
Steps 1 through 5 complete the basic operating 
procedure. The following steps may be made to 

insure optimum performance when operating con
ditions indicate their requirement. 

Step 6. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on unit 4A 
at Fast. 

Step 7. If heavy noise pulses are encountered set 
the A.N.L. switch on unit 4A at On. 

Step 8. The bandwidth setting (on unit lK) may be 
altered as operating conditions warrant. Bandwidth 
switch settings greater than 6 kc. may be used for 
improved fidelity if the signal is strong and free from 
interference, Bandwidth settings lower than 6 kc. 
may be used if the signal is weak and subject to in
terference. 

Step 9. The signal can still be monitored at unit 
IG. Any control settings on unit lG will have no ef
fect on the signal output of unit 4A. 

Step 10. To insure that the signal has been correct· 
ly tuned in, set the Reception switch on unit lG at 
Crystal and adjust the Main Tuning control knob to 
obtain 'zero-beat' in the audio output response from 
unit lG. After this adjustment is completed set the 
Reception switch back to AM. 

Step 11. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on unit IB, IC, ID or IE (depending 
on which unit is in use) for maximum response on the 
2nd. I.F. Level meter on unit IH. This adjustment is 
best made by momentarily retarding the R.F. Gain 

control on unit 4A to the point where the 2nd. I.F. 
Level meter reading noticeably decreases. 

c. SINGLE RECEIVER A-2 OR A-3 CRYSTAL 
CONTROLLED.-The following instructions are given 
for bay 1, unit 2L, and unit 4A although they are 
equally applicable to bay 2 or 3 and unit 4B and 4C. 

Step 1. Set controls as follows: 
SB-142/FRR-24 (Unit lA) 

Band - To desired frequency range 
Heterodyne-Oscillator- Remote 

Amplifier-Converter (Unit B, C, D or E as selected 
by Band switch) 

Projection Dial - On 
A.G.C.- On 

CV-126/FRR-24 (Unit IF) 
Second Conversion Osc. Selector - V .F .0. 

AM-439/FRR-24 (Unit IG) 
Reception - AM 
A.F. Level - 3 
Speaker- On 

AM-454/FRR-24 (Unit. IH) 
A.G.C.- On 
A.M. Diversity Gain - 10 

F -99/FRR-24 (Unit lK) - 6 Kc. 
PP-590/FRR-24 (Unit 1M) 

Plate Stand-By - Off 
Heater Protection - On 

PP-590/FRR-24 (Unit 2M) 
Plate Stand-By - Off 
Heater Protection - On 

SB-141/FRR-24 (Unit 3L) 
A.C. Power - On 

0·131/FRR-24 (Unit 2L) 
Oscillator A - On 
Oscillator B - Off 
Crystal A - (Set to position corresponding to de

sired crystal freq.) 
Tuning A- (Set to desired reception frequency). 

AM-440/FRR-24 (Unit 4A) 
A.G.C. - Medium 
R.F. Gain - 10 
Audio Bandwidth- 6 Kc. 
A.N.L. ·Off 
A.F. Level - 3 

PP-649/FRR-24 (Unit 4M) 
Plate Stand-By - Off 
Heater Protection - On 

Step 2. Install patch cord connections between: 
IJ3 and 1}5 
1]27 and either 1}15, 1]16, 1]28 or 1]29 (corres-

ponding to the desired frequeney range). 
1}21 and 1]24 
2]24 and 2]33 
4K2 and 4Kl4 

ORIGINAL RESTRICTED SECURITY INFORMATION 4-21 



AN/FRR·24 
OPERATION 

RESTRICTED 
NAVS HIPS 91 580 

Section 4 
Paragraph 3 d 

the 2nd. I.F. Level meter on unit IH. 
Step 5, Adjust the A.F. Level controls on units 4G 

and lG for the desired output audio level and the 
Monitor Level control for the desired headphone level. 
Adjust the Threshold control on unit 4G to obtain the 
optimum in clean keying during varying conditions of 
fading. 

Step 6. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on unit lG 
at Fast. If the sending speed is slow this will permit 
noise to come through between words. The setting 
of the switch should be determined by the actual 
operating conditions, 

Step 7. When receiving slow-speed transmissions 

it may be desirable to use the A.G.C. delay circuit. 
To do so retard the R.F. Gain control on unit 4A to
ward zero until the signal level indication on the 2nd. 
I.F. Level meter on unit lH just begins to decrease. 

This puts a delay voltage on the A.G.C. circuit to 
hold down receiver gain when the carrier is off (or 
key up) thereby reducing noise in the absence of a 
signal. It may be necessary to advance the R.F. Gain 
control slightly ahead of the point mentioned above 
to assure that the signal will not be lost due to ex· 
cessive delay action during periods of fading. 

Step 8. To insure that the ~ignal has been correct· 
ly tuned in, set the Reception switch on unit lG at 
Crystal and adjust the Main Tuning control knob to 
obtain 'zero-beat' in the audio output from unit lG. 
After this adjustment is completed set the Reception 
switch back to B.F .0. 

Step 9. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on unit IB, lC, lD or IE (depending 
on which unit is in use) for maximum response on the 

2nd. I.F. Level meter on unit 1H. This adjustment is 
best made by momentarily retarding the R.F. Gain 
control to the point where the 2nd. I.F. Level meter 
reading noticeably decreases. 

Step 10. If heavy noise pulses are encountered 
careful setting of the Threshold control on unit 4G in 
conjunction with a reduced setting of the R.F. Gain 
control on unit 4A will result in improved noise re· 
duction. 

Step 11. The Fixed Freq. switch on unit 4G may be 
set at any position the operator desires. If an audible 
tone other than the ones provided by this switch is 
desired, set the Tone switch at Var. and adjust the 
Variable Freq. control to select the desired tone. 

Step 12. The bandwidth setting on unit IK may be 
altered as operating conditions warrant. If the sig
nal is strong and free from interference a Selectivity 
switch setting greater than 6 kc. will assure recep
tion during long periods of unattended operation. If 

the signal is weak or subject to interference, a nar
row bandwidth is recommended. It must be borne in 
mind that the very narrow bandwidths, 125, 250 or 500 
cycles will not pass high-speed telegraphy and in 
addition, when using the narrow bandwidths, the 
A.G.C. switch on unit 4A must be set at Slow. 

e. TRIPLE DIVERSITY A·2 OR A-3.-These in· 
structions are equally applicable to frequency-diver· 
sity and space-diversity operation except for the fact 
that in space-diversity operation all receivers are tun
ed to the same frequency and each receiver is con· 
nected to separate antennas spaced a calculated dis
tance from each other. 

Step 1. Set controls as follows: 
SB-142/FRR-24 (Units lA, 2A and 3A) 

Band - To desired frequency range 
Heterodyne Oscillator • Local 

Amplifier-Converters (Bays I, 2 and 3, Units B, 
C, D, or E as selected by the Band switch). 

A.G.C. ·On 
R.F, Gain • Zero 
Projection Dial- On 

CV-126/FRR-24 (Units IF, 2F and 3F) 
Second Conversion Osc. Selector - Crystal 

AM-439/FRR-24 (Units IG, 2G and 3G) 
A.G.C, - Medium 
R.F. Gain • 10 
Reception - AM 
A.F. Level • 3 
Speaker· On 

AM-454/FRR-24 (Units IH, 2H and 3H) 
A.G.C, -On 
A.M. Diversity Gain • 10 
R.F. Gain - Zero 

F ·99/FRR-24 (Units lK, 2K and 3K) • 6 Kc. 

SB-141/FRR-24 (Unit 3L) 
A.C. Power • On 

PP-590/FRR-24 (Units 1M, 2M and 3M) 
Plate Stand-By· Off 
Heater Protection - On 

AM-438/FFR-24 (Unit 4C) 
A.G.C. • Medium 
R.F. Gain • 10 
Audio Bandwidth • 6 Kc. 
A.F. Level· 3 
A.N.L. ·Off 
Level Indicator- Combined 

PP-649/FRR-24 (Unit 4M) 
Plate Stand·By • Off 
Heater Protection • On 

Step 2. Install patch cord connections between: 

1J3 and IJ6 
1}27 and either 1]15, 1Jl6, 1]28 or 1J29 (corres

ponding to the desired frequency range). 
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A.G.C. ·On 
Projection Dial • On 

CV-126/FRR-24 (Units IF, 2F and 3F) 
Second Conversion Osc. Selector· V.F.O. 
Second Conversion V.F.O. • 0 

AM-439/FRR-24 (Units 1G, 2G and 3G) 
A.G.C. • Medium 
R.F. Gain • 10 
Reception • AM 
A.F. Level- 3 
Speaker· On 

AM-454/FRR-24 (Units lH, 2B, and 3H) 
A.G.C. ·On 
A.M. Diversity Gain • 10 
R.F. Gain • Zero 

F-99/FRR-24 (Units lK, 2K and 3K) - 6 Kc. 
0·131/FRR-24 (Unit 2L) 

Tuning A - Set to desired reception frequency 
Oscillator A - On 
Output A· 4 
Crystal A • Set to position corresponding to de· 

sired crystal freq. 
SB-141/FRR-24 (Unit 3L) 

A.C. Power - On 
PP-590/FRR-24 (Units 1M, 2M and 3M) 

Plate Stand-By • Off 
Heater Protection • On 

AM-438/FRR-24 (Unit 4C) 
A.G.C. - Medium 
R.F. Gain • 10 
Audio Bandwidth- 6 Kc. 
A.N.L. ·Off 
Level Indicator • Combined 

PP-649/FRR-24 (Unit 4M) 
Plate Stand-By • Off 
Heater Protection - On 

Step 2. Install patch cord connections between: 

1}3 and 1}6 
1}21 and 1}24 
1}27 and either 1}15, 1Jl6, 1}28 or 1}29 (corres-

ponding to the desired frequency range). 

2]3 and 2}6 
2J21 and 2J34 
2J24 and 2}33 
2}25 and 2J35 
2J27 and either 2}15, 2}16, 2}28 or 2}29 (corres-

ponding to the desired frequency range). 

3J3 and 3 J6 
3}21 and 3}24 
3}27 and either 3}15, 3}16, 3}28 or 3}29 (cortes· 

ponding to the desired frequency range). 
4Kl and 4Kl6 
4K30 and 4K43 
4K31 and 4K44 
4K32 and 4K45 

Step 3. On PP-590/FRR-24 (Units 1M, 2M and 3M) 
set the Plate Stand-By to On. 

Step 4. On PP-649/FRR-24 (Unit 4M) set Plate 
Stand-By to On. 

Step 5. On 0-131/FRR-24 (Unit 2L) adjust Tuning 
A carefully to obtain maximum deflection on Tuning 
Meter A. Adjust Output A for a reading of 200 on 
Tuning Meter A. 

Step 6. Tune in the desired signal by adjustment of 
the Main Tuning control knob on the Amplifier-Con· 
verter -units in bays 1, 2 and 3 selected by the Band 
switch. The optimum tuning point will be indicated 
aurally by the response from the headphones or loud
speaker which ever is used and visually by a maxi· 
mum reading on the 2nd. I.F. Level meter on units 
lH, 2H and 3B. Adjust the A.F. Level controls on 

units 1G, 2G and 3G for the desired audio output 
level. 

Step 7. Set the Reception switch on units lG, 2G 
and 3G to Crystal and tune the Second Conversion 
V.F.O. on units IF, 2F and 3F to obtain 'zero-beat' 
as heard in the audio outputs of units 1G, 2G and 
3G. Return the Reception switch to AM. 

Step 8. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on Amplifier-Converter units selected 
by the Band switch for maximum response on the 2nd. 
I.F. Level meter on units lH, 2B and 3H. This ad· 
justment is best made by momentarily retarding the 
R.F. Gain control on units lG, 2G and 3G to the 
point where the 2nd. l.F. Level meter reading notice· 
ably decreases. 

Step 9. The bandwidth setting may be altered as 
operating conditions warrant. Bandwidth switch set· 
tings greater than 6 kc. may be used for improved fi· 
delity if the signal is strong and free fro~ interfer
ence. Bandwidth switch settings lower than 6 kc. 
may be used if the signal is weak or subject to inter· 
ference. 

Step 10. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on units 
lG, 2G and 3G at Fast. 

Step 11. If heavy noise pulses are encountered set 
the Reception switch on units lG, 2G and 3G at N.L. 

Step 12. Make the following control settings on the 
applicable Amplifier-Converter units and on units lH, 
2H and 3H. 

Set the R.F. Gain controls at zero. 
Set the A.G.C. switches at Off. 

Step 13. Change the patch cord connection on unit 
lJ between 1}3 and 1J6 to connect between 1]3 and 
1J4. 

Step 14. On unit lH set the A.G.C. switch at On. 
Step 15. Change the patch cord connection on unit 

2] between 2}3 and 2}6 to connect between 2}3 and 
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in Bay 3. 
h. TRIPLE DIVERSITY A-1 (COMMON OSCILLA

TOR).-The following instructions are given for 
Space-Diversity operation. These instructions are 
equally applicable to Frequency-Diversity except for 
the fact that in Frequency-Diversity the receivers are 
tuned to different frequencies. The arrangement used 
herein has all receivers employing a common first 
conversion oscillator and a common second conver· 
sion oscillator with the receiver in bay 3 acting as 
the master. This common oscillator arrangement per
mits the use of sharp selectivity with a minimum of 
tuning control adjustments. 

Step 1. Set controls as follows: 
SB-142/FRR-24 (Unit IA and 2A) 

Band - To desired frequency range 
Heterodyne Oscillator - Remote 

SB-142/FRR-24 (Unit 3A) 
Band - To desired frequency range 
Heterodyne Oscillator - Local 

Amplifier-Converter (Bays 1, 2 and 3~ Units B, C, 
D or E as selected by the Band switches) 

Projection Dial - On 
A.G.C.- On 
R.F. Gain • Zero 

CV-126/FRR-24 (Units lF and 2F) 
Second Conversion Osc. Selector· Ext. 

CV-126/FRR-24 (Units 3F) 
Second Conversion Osc. Selector· Crystal 

AM-439/FRR-24 (Units 1G, 2G and 3G) 
A.G.C. - Medium 
R.F. Gain • 10 
B.F.O.- 1 Kc. 
Reception- B.F.O. 
Speaker- On 
A.F. Level • 3 

AM-454/FRR-24 (Units lH, 2H and 3H) 
R.F. Gain • Zero 
A.G.C. ·On 
A.M. Diversity Gain - 10 

F-99/FRR-24 (Units 1K, 2K and 3K) - 6 Kc. 
SB-141/FRR-24 (Unit 3L) 

A.C. Power • On 
PP-590/FRR-24 (Units 1M, 2M and 3M) 

Plate Stand-By • Off 
Heater Protection • On 

AM-438/FRR-24 (Unit 4C) 
A.G.C. - Medium 
R.F. Gain • 10 
Level Indicator switch- Combined 
Audio Bandwidth- 0.6 Kc. 
A.N.L.- Off 
A.F. Level- Zero 

KY -62/FRR-24 (Unit 4G) 
Reception - Al 

A.F. Level - 3 
Tone- Fixed 
Fixed Frequency - 1105 
Threshold • 5 
Monitor Level • 3 

PP-649/FRR-24 (Unit 4M) 
Plate Stand-By - Off 
Heater Protection - On 

Step 2. Install patch cord connections between: 
1]3 and 1]6 
1]7 and 1]9 
1}21 and 1]23 
1}27 and either 1)15, lJ 16, 1J28 or 1)29 (corres-

ponding to the desired frequency range). 
2]3 and 2}6 
2J7 and 2J9 
2}21 and 2}22 
2}27 and either 2J 15, 2_116, 2J28 or 2}29 (corres-

ponding to the desired frequency range). 
3}3 and 3}6 
3]7 and 3}9 
3)27 and either 3)15, 3)16, 3}28 or 3)29 (corres· 

ponding to the desired frequency range). 
4Kl and 4K16 
4K30 and 4K43 
4K31 and 4K 44 
4K32 and 4K45 
4K36 and 4K47 
Place cap on 4K5. 

Step 3. Set the Plate Stand-By switches on units 
1M, 2M, ·3M and 4M at On. The Plate Pwr. lamps on 
these units should light. 

Step 4. Tune in the desired signal by adjustment of 
the Main Tuning control knobs on the Amplifier-Con
verter units selected by the Band switches, tuning 
the unit in bay 3 first. The optimum tuning points 
will be indicated aurally by the response from ·the 
respective headphones or loudspeaker of units lG, 
2G and 3G which ever is used and visually by a maxi
mum reading on the 2nd. I.F. Level meter on units 
IH, 2H and 3H respectively. Adjust the A.F. Level 
control on units lG, 2G and 3G to obtain the desired 
audio output level. 

Step 5. To insure that the signal bas been correct
ly tuned in, set the Reception switch on unit 3G at 
Crystal and adjust the Main Tuning control knob on 
the Amplifier-Converter unit in. bay 3 to obtain 'zero· 
beat' in the audio output response from unit 3G. 
After this adjustment is completed set the Reception 
switch back to B.F.O. 

Step 6. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on the Amplifier-Converter units se· 
lected by the Band switch for maximum response on 
the 2nd. I.F. Level meter on units lH, 2H and 3H. 
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1, Rec. 2, Rec. 3,and Combined in turn. Note the 
reading on the Diversity Level meter for each switch 
setting. ~roper diversity functioning will be indicat· 
ed if the individual channel meter readings fluctuate 
and the combined reading holds at a constant level. 

i. TRIPLE DIVERSITY A·l (DAY·NIGHT TRANSI· 
TION).-The following instructions are given for 
changing from space diversity on one frequency to 
frequency diversity when the same signal is being 
transmitted on two frequencies at the same time, such 
as for di~ersity reception of both the day and the 
night frequencies during the transition periods. When 
the equipment is operating for triple diversity A-1 
with common oscillators as described in paragraph h, 
proceed as follows: 

Step 1,. On unit 2H set the R.F. Gain control at 
zero and the A.G.C. switch at Off. 

Step 2. On unit 2] change the patch cord connected 
between 2]3 and 2]4 to connect between 2]3 and 2]6. 
Remove the, patch cord between 2]21 and 2]22 and 
replace the caps on these connections. 

Step 3. On unit 4K remove the patch cord from con· 
nector 4K44. 

Step 4. Set the Band switch on unit 2A at the de· 
sired new frequency range and' the Heterodyne Osc. 
switch at Local. 

Step 5. On unit 2] remove the patch cord from con· 
nector 2]7. 

Step 6. On unit 2F set the Second Conversion Osc. 
Selector switch at Crystal. 

Step 7. On unit 2H set the A. G. C. switch at On. 
Step 8. Tune in the desired signal by adjustment 

of the Main Tuning control knob on the Amplifier-Con· 
verter unit in bay 2 selected by the Band switch. 
The optimum tuning point will be indicated aurally 
by the response from the headphones or loudspeaker 
~nd visually by a maximum reading on the 2nd. I.F. 
Level meter on unit 2H. 

Step 9. To insure that the signal has been correctly 
tuned in, set the Reception switch on unit 2G at Cry· 
stal and adjust the Main Tuning control knob to ob
tain 'zero-beat' in the audio output response from 
unit 2G. After this adjustment is completed set the 
Reception switch back at B. F .0. 

Step 10. To obtain an optimum match between the 
antenna and the antenna input circuit, adjust the Ant. 
Trimmer control on the Amplifier-Converter unit in 
bay 2 selected by the Band switch for maximum res· 
ponse on the 2nd. I.F. Level meter on unit 2H. This 
adjustment is best made by momentarily retarding the 
R.F. Gain control on unit 2G to the point where the 
2nd. I.F. Level meter reading noticeably decreases. 

Step 11. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on unit 2G 

at Fast. 
Step 12. On unit 2H set the R.F. Gain control at 

zero and the A.G.C. switch at Off. 
Step 13. On unit 2] change the patch cord connect

ed between 2]3 and 2]6 to connect between 2J3 and 
2]4. Connect a patch ·cord between 4K31 and 4K44. 
On unit 2H set the A.G.C. switch at On. 

Step 14. To make sure this channel is now function· 
ing properly on the new frequency proceed as follows: 

Set the Level Indicator switch on unit 4C at Rec. 
2. The Diversity Level meter on unit 4C should read 
to indicate the new channel is operating. Adjust the 
A.M. Diversity Gain control on unit 2H using the pro· 
cedure described in Steps 16 and 17 of paragraph h. 

NOTE 
When it appears that the new channel frequency 
is generally better than the old frequency the 
second and third receivers should be shifted to 
the new frequency. At this point bay 3 is oper· 
ating on the old frequency with bay 1 as its 
slave, bay 2 is operating on the new frequency. 
The following instructions shift bay 1 over to 
th.e new frequency to operate as a slave to bay 
2, bay 3 remains operative on the old frequency. 

Step 15. On unit 1H set the R.F. Gain control at 
zero and the A.G.C. switch at Off. 

Step 16. On unit 1J move the patch cord connected 
between 1]3 and 1]4 to connect between 1]3 and 1]6. 

Stpe 17. On unit 4K remove the end of the patch 
cord from connector 4K43. Move the patch cord con· 
nected between 1]21 and 1]23 to connect between 
1]21 and 1]22. Replace the cap on 1]23. 

Step 18. Set the Band switch on unit 1A at the new 
desired frequency and the Heterodyne Osc. switch at 
Remote. 

Step 19. Remove the patch cord between 3]7 and 
3]9 and replace the cap on 3]9. 

Step 20. Connect a patch cord between 2]7 and 2]9. 
Step 21. On unit 1H set the A.G.C. switch at On. 
Step 22. Tune in the desired signal by adjustment 

of the Main Tuning control knob on the Amplifier
Converter unit in bay 1 selected by the Band switch. 
The optimum tuning point will be indicated aurally 
by the response from the headphones or loudspeaker 
on unit 1G and visually by a maximum reading on the 
2nd. I.F. Level meter on unit, 1H. 

Step 23. To obtain an optimum match between the 
antenna and antenna input circuit, adjust the Ant. 
Trimmer control for maximum response on the 2nd. 
I.F. Level meter on unit 1H. This adjustment is best 
made by momentarily retarding the R.F. Gain control 
on unit 1G to the point where the 2nd. I.F. Level 
meter reading noticeably decreases. 
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Set the Second Conversion Osc. Selector switch 
on unit 2F at V.F.O. 

On unit 2F tune the Second Conversion V.F.O. 
control for 'zero-beat'. This centers the signal in the 
pass-band of units 1K, 2K and 3K to provide tuning 
of the three .receivers with this one control. 

On unit 2G set the Reception switch at B.F .0. for 
monitoring purposes or Crystal for tuning. 

Step 46. At any time that it is desirable to check 
each channel output and their combined output pro
ceed as follows: 

Set the Level Indicator switch on unit 4C at Rec. 
1, Rec. 2, Rec. 3 and Combined in turn. Note the 
reading on the Diversity Level meter for each switch 
setting. Proper diversity functioning will be indicat
ed if the individual channel meter readings show evi
dence of fluctuation and the combined reading holds 
at a constant level. 

i· SINGLE RECEIVER F-1 (FREQUENCY-SHIFT). 
-The following instructions are given for bay 1 al
though bay 2 or 3 can be employed. 

Step 1. Set controls as follows: 

SB-142/FRR-24 (Unit lA) 
Band - To desired frequency range. 
Heterodyne Oscillator - Local 

Amplifier-Converter (Unit B, C, D or E as selected 

by the Band switch) 
Projection Dial - On 
A.G.C.- On 
R.F. Gain- 0 

CV-126/FRR-24 (Unit IF) 
Second Conversion Osc. Selector- Crystal 

AM-439/FRR-24 (Unit 1G) 
A.G.C. - Medium 
R.F. Gain- 10 
Reception - Crystal 
Speaker- On 
A.F. Level- 3 

AM-454/FRR-24 (Unit lH) 
R.F. Gain - Zero 
A.G.C. -On 
A.M. Diversity Gain - 10 
F .S.K. Diversity Level - 10 

F-99/FRR-24 (Unit 1~)- 6 Kc. 
PP-590/FRR-24 (Unit 1M) 

Plate Stand-By - Off 
Heater Protection - On 

SB-141/FRR-24 (Unit 3L) 
A.C. Power - On 

CV-127 /FRR-24 (Unit 4D) 
Oscilloscope Selector - Output 
Keying Speed - Slow 
Mark-Polarity - Normal 
Auto. Freq. Control - Off 
Fine Tuning - 0 

KY-62/FRR-24 (Unit 4G) 
Reception - F 1 
A.F. Level - 3 
Tone Switch - Fixed 
Fixed Frequency- 1105 
Threshold- 4 
Monitor Level - 3 

CM-32/FRR-24 (Unit 4L) 
Channel Input - Single Channel 

PP-649/FRR-24 (Unit 4M) 
Plate Stand-By - Off 
Heater I?rotection - On 

PP-648/FRR-24 (Unit 4N) 
Plate Stand-By - Off 
Heater Protection - On 

Step 2. Install patch cord connections between: 
1}3 and 1}6 

1]7 and 1}8 
1}27 and either 1}15, 1}16, 1}28 or 1}29 (corres-

ponding to the desired frequency range). 
4K6 and 4K18 
4KIO and 4K23 
4K27 and 4K40 
4K37 and 4K47 

Step 3. Set the Plate Stand-By switches on units 
1M, 4M and 4N at On. Plate Pri. lamps on these 
units should light 

Step 4. Tune in the desired signal by adjustment 
of the Main Tuning control knob on the Amplifier-Con
verter unit in bay 1 selected by the Band switch. 

Rotate the Main Tuning control knob slowly about 
its frequency setting until both Mark and Space tones 
are heard in the audio output from unit IG. Now ro
tate the Main Tuning knob carefully until the two 
separate tones that are on opposite sides of zero 
beat combine and a constant tone is audible at unit 

IG. This setting assures that the Mark and Space 
signals are centered in the pass-band of unit 1K. 

Step 5. Adjust the Ant. Trimmer control for maxi
mum indication on the 2nd. I.F. Level meter on unit 
IH. 

Step 6. Set the Second Conversion Osc. Selector 
switch on unit IF at Ext. 

Step 7. Make the following adjustments on unit 40. 
Adjust the Deviation Compensation and the Fine 

Tuning controls so that the amplitude of the trace on 
the scope is such that the peaks touch the top and 
the bottom graph lines. 

Set the Auto. Freq. Control switch at On and if 
the A.F .C. does not hold, i.e., if the trace moves up
ward or downward on the face of the scope, change 
the Mark-Polarity switch to the opposite position. 
Trace should recenter itself. 

Step 8. On unit lH adjust the F .S.K. Diversity 
Level control as follows: 
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3]7 and 3]8 
3]21 and 3)23 
3)27 and either 3)15, 3)16, 3]28 or 3)29 (corres

ponding to the desired frequency range). 
4Kl and 4Kl6 
4K7 and 4Kl9 
4K8 and 4K20 
4K31 and 4K44 
4K32 and 4K45 
4K41 and 4K28 
4K42 and 4K29 
4K50 and 4K48 
Place terminating caps on 4Kll and 4Kl2 

Step 3. Set the Plate Stand-By switches on units 
2M, 3M, 4M and 4:\ at On. The Plate Pri. lamps on 
these units should light. 

Step 4. Tune in the desired signal by adjustment of 
the ~lain Tuning control knobs on Amplifier-Converter 
units in bays 2 and 3, tuning bay 2 first. ~ow rotate 
the Main Tuning control knob slowly until the two 
separate tones that are on opposite sides of zero 
beat combine and a constant tone is audible at unit 
2G. This setting assures that the ~lark and Space 
signals are centered in the pass-band of unit 2K (unit 
3K for bay 3 ). An indication of the correct setting 
of the Main Tuning control knob on the Amplifier-Con· 
verter in bay 3 can be had by adjusting the knob for 
maximum background noise as heard in the output 

from 3G. 
Step 5. Ad just the Ant. Trimmer controls for maxi

mum indication on units 2H and 3H. 
Step 6. Make the following adjustments on units 

4Eand4F. 
Adjust the Deviation Compensation and the Fine 

Tuning controls so that the amplitude of the trace on 
the scope is such that the peaks touch the top and 

bottom graph lines. 
Set the Auto. Freq. Control switch at On and if 

the A.F .C. does not hold i.e., if the trace moves up
ward or downward on the face of the scope change 
the Mark-Polarity switch to the opposite position. 
The trace should recenter itself. 

Step 7. Change the patch cord connection between 
2J3 and 2)6 to connect between 2]3 and 2)4 and 
change the patch cord connection between 3)3 and 

3]6 to connect between 3]3 and 3)4. 
Step 8. Observe the readings on the 2nd. I.F. Level 

meters on units 2H and 3H for a sufficient period of 
time to determine the average reading. If one of the 
meters reads appreciably higher than the other, retard 
the A.M. Diversity Gain control oa that unit so that 
each meter reading averages the same. 

In some cases one channel may have a definitely 
poorer average signal-to-noise ratio than the others in 
which case it may provide better overall performance 

if the A.M. Diversity Gain control in the weaker chan· 
nel is retarded slightly so that it feeds signal to the 
A.G.C. output only when both of the other channels 
have faded. 

In any case at least one of the channels will have 
its A.M. Diversity Gain control set at 10 so that suf
ficient average receiver gain is used at all times. 

Step 9. Adjust the F ,S.K. Diversity Level control 
on units 2H and 3H as follows: 

While observing the oscilloscope pattern on unit 
4E for bay 2 and 4F for bay 3, retard the F .S.K. 
Diversity Level control to the point where the ampli
tude of the signal just begins to decrease. Then ad
vance the control approximately two divisions to 
overcome fading yet still allowing limiter action on 
strong noise pulses. The final setting of this con• 
trol will depend upon actual operating conditions 
and the operator should make the setting taking into 
account the degree of interfering noise to be sup
pressed. A dial setting of approximately 2.5 is nor
mal. 

Step 10. If the signal is weak or subject to inter
ference a narrow bandwidth of 1 kc. is recommended. 
To obtain this, set the Selectivity switch on units 2K 
and 3K at 1 kc. This 1-kc. setting is recommended 
for a frequency-shift signal deviating a total of appro
ximately 850 cps. i.e., ±425 cps. If the deviation is 
other than this, tl)e Selectivity switch should be set 
at a narrower bandwidth for a smaller deviation and a 
wider bandwidth for ~ greater deviation. Too narrow 
or too wide a bandwidth for the deviation used will 
result in more printing errors. 

Step 11. Ins tall patch cord connections between 
4Kll and 4K24 and between 4Kl2 and 4K25. 

Step 12. To realize in full the squelch action of 
the C.O.N.S. circuit (mark-hold), it is necessary to 

make careful adjustment of the R.F. Gain controls on 
unit 4C. Retard this control to the setting where the 
respective 2nd. I.F. Level meter readings decrease 
slightly and then advance the control so that during 
fading the meter reading does not drop to zero. 

Step 13. To obtain clean keying from the output of 
unit 4H, adjust the Threshold control for best results. 

Step 14. Reversal of Mark and Space signals at the 
transmitter will be evidenced by unreadable copy on 
the teletypewriter. To overcome this, change the set
ting of the ~lark-Polarity switch. 

Step 15. When it is desired to operate without the 
C.O.N.S. (mark-hold) circuit remove the patch cord 
connection between 4Kll and 4K24 and between 4Kl2 
and 4K25. DO NOT connect the terminating plug in 
its place. 

Step 16. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on unit 4C 
at Fast. The setting of the switch should be deter-
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the top and bottom graph lines. 
Step 20. On unit 4E, set the Auto. Freq. Control 

at On. If the A.F.C. does not hold, i.e., if the trace 
moves upward or downward on the face of the oscil
loscope, change the Mark-Polarity switch to the op
posite position. 

Step 21. Retard the F.S.K. Diversity Level on unit 
2H to the point where the amplitude of the signal just 
begins to decrease as indicated on the oscilloscope. 
Then advance the control approximately two divisions 
to overcome fading yet still allowing limiter action 
on strong noise pulses. A setting of approximately 
2.5 is normal. 

Step 22. Change the patch cord connection between 
2}3 and 2J6 to connect between 2J3 and 2J4. 

Step 23. Install a patch cord between 4K31 and 
4K44. 

Step 24. Install a patch cord between 4Kll and 
4K24. 

Step 25. Adjust the A.~1. Diversity Gaih on units 
2H and 3H as described in Step 8 of paragraph k. 

Step 26. Readjust the Deviation Compensation on 
units 4E and 4F for equal indications on the oscil

loscope. 
m. TRIPLE DIVERSITY, FREQUENCY SHIFT, 

CRYSTAL CONTROLLED (SPACE DIVERSITY). 
Step 1. Set controls as follows: 

SB-142/FRR-24 (Units 1A, 2A and 3A) 
Band • To desired frequency range 
Heterodyne Oscillator - Remote 

Amplifier-Converter Units (Units B, C, D or E as 
selected by the Band switch) 

Projection Dial - On 
A.G.C. -On 
R.F. Gain- 0 

CV-126/FRR-24 (Units IF, 2F and 3F) 
Second Conversion Osc. Selector ·Ext. 

AM-439/FRR-24 (Units lG, 2G and 3G) 
A.G.C. - Medium 
R.F. Gain - 10 
Reception - Crystal 
Speaker -On 
A.F. Level • 3 

AM-454/FRR-24 (Units IH, 2H and 3H) 
R.F. Gain· 0 
A.G.C.- On 
A.M. Diversity Gain - 10 
F .S.K. Diversity Leve 1 • 10 

F-99/FRR-24 (Units IK, 2K and 3K)- 6 Kc. 
SB-141/FRR-24 (Unit 3L) 

A.C. Power ·On 
0-131/FRR-24 (Unit 2L) 

Tuning A • Set to desired reception frequency 
Oscillator A • On 
Output A· 4 

Crystal A - Set to position corresponding to de
sired crystal frequency. 

PP-590/FRR-24 (Units 1M, 2M and 3M) 
Plate Stand-By - Off 
Heater Protection - On 

AM-438/FRR-24 (Unit 4C) 
A.G.C. - Medium 
R.F. Gain - 10 
Level Indicator Switch - Combined 
Audio Bandwidth • 6 Kc. 
A.F. Level- 0 

CV-127/FRR-24 (Units 4D, 4E and 4F) 
Oscilloscope Selector • Output 
Keying Speed • Slow 
Mark-Polarity • Normal 
Auto. Freq. Control - Off 
Fine Tuning • 0 

KY -62/FRR-24 (Cnit 4G) 
Reception • F1 
A.F. Level • 3 
Tone • Fixed 
Fixed Frequency • 1105 
Threshold - 4 
Monitor Level • 3 

CM-32/FRR-24 (Unit 4L) 
Channel A Input - Diversity 

PP-649/FRR-24 (Unit 4M) 

Plate Stand-By • Off 
Heater Protection • On 

PP-648/FRR-24 (Unit 4N) 
Plate Stand-By - Off 
Heater Protection - On 

Step 2. Install patch cord connections between the 
following: 

1}3 and 1J6 
1}7 and 1}8 
1J21 and 1}24 
1J27 and either 1Jl5, 1Jl6, IJ28 or 1)29 (corres-

ponding to the desired frequency range). 

2J3 and 2J6 
2]7 and 2J8 
2J21 and 2}34 
2}24 and 2}33 
2]25 and 2J 35 
2J27 and either 2J 15, 2J 16, 2}28 or 2]29 (corres· 

ponding to the desired frequency range). 

3J3 and 3J6 
3}7 and 3J8 
3}21 and 3]24 
3]27 and either 3]15, 3]16, 3}28 or 3}29 (corres-

ponding to the desired frequency range). 
4Kl and 4K16 
4K6 and 4K18 
4K7 and 4K19 
4K8 and 4K20 
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the teletypewriter. To overcome this, change the 
setting of the \lark-Polarity switch. 

Step 17. \\'hen it is desired to operate without the 
C.O.N.S. (mark-hold) circuit remove the patch cord 

connection from 4K10, 4Kll and 4Kl2. DO NOT con
nect terminating plugs in their places. 

Step 18. If the signal is subject to rapid fading it 
may be desirable to set the A.G.C. switch on unit 
4C at Fast. The setting of the switch should be de
termined by actual operating conditions. 

n. TRIPLE DIVERSITY, FREQUENCY SHIFT, 
CRYSTAL CONTROL (DAY-NIGHT TRANSITION).
The following instructions are for changing from triple 
space diversity crystal controlled to frequency di
versity reception of frequency shift signals, when the 
same signal is being transmitted on two different fre
quencies such as during the day-night transition 
periods. To change bay 1 to the new frequency pro
ceed as follows: 

Step 1. Remove the patch cord connection from be
tween 4K10 and 4K23 and place a terminating cap on 
4K10. 

Step 2. Remove the patch cord connection from be
tween 4K30 and 4K43. 

Step 3. Change the patch cord connection from be
tween 1}3 and 1J4 to connect between 1J3 and 1J6. 

Step 4. Change the patch cord connection from be
tween 2J24 and 2]33 to connect between 2J24 and 
2]36. Place'terminating capson 2]33, 2J37 and 2]38. 

Step 5. Change the patch cord connection between 
1J27 and either 1]15, 1J16, 1]28 or 1}29 correspond
ing to the new desired frequency 

Step 6. On CV-127/FRR-24 (Unit 4D), set the Auto. 
Freq. control to Off, and set the Fine Tuning to 0. 

Step 7. On 0-131/FRR-24 (Unit 2L), set Crystal 

!3 to the position corresponding to the new desired 
frequency, set Oscillator B to On. Adjust Tuning B 
to desired new frequency and carefully rotate for 
maximum indication on Tuning \leter B. Set Output 
r3 to provide a reading of 200 on Tuning \1eter B. 

Step 8. On SB-142/FRR-24 (Unit 1A) set the Band 
switch to the desired new frequency range. 

Step 9. On Amplifier-Converter in bay 1 selected 
by the Band switch, set A.G.C. - On, Projection Dial 
- On, \lain Tuning to desired new frequency and care
fully adjust the \1ain Tuning control knob for maxi
mum indication on the 2nd. I.F. Level meter on unit 
HI. Adjust the Ant. Trimmer for maximum response 
on the 2nd. I.F. Level meter on unit 1H. 

Step 10. On CV-127 /FRR-24 (Unit 4D) adjust the 
Fine Tuning and Deviation Compensation controls so 
that the peaks of the trace on the oscilloscope touch 
the top and bottom graph lines. Set the Auto. Freq. 
Control to On and if the trace moves upward or down
ward on the oscilloscope, change the Mark-Polarity 

switch to the opposite posltwn. 
Step 11. Change the patch cord connections from 

between 1J3 and 1J6 to connect between 1J3 and 1}4. 
Step 12. Install a patch cord connection between 

4K10 and 4K23. 
Step 13. Install a patch cord connection between 

4K30 and 4K43. 
Step 14. Observe the readings on the 2nd. I.F, 

Level meters on units 1H, 2H and 3H. Adjust the 
A.M. Diversity Gain on these units for good diversity 
action. 

When it becomes desirable to change bay 2 to the 
new frequency proceed as follows: 

Step 15. Remove the patch cord connection from be
tween 4Kll and 4K24 and place the terminating cap 
on 4Kll. 

Step 16. Remove the patch cord connection from be
tween 4K31 and 4K44. 

Step 17. Change the patch cord connection from be
tween 2J3 and 2J4 to connect between 2}3 and 2}6. 

Step 18. Change the patch coed connection from be
tween 2]21 and 2}34 to connect between 2}21 and 
2}37. Place the terminating cap on 2}34. 

Step 19. Change the patch cord connection between 

2J27 and either 2}15, 2}16, 2}28 or 2J29 (correspond
ing to the new desired frequency). 

Step 20. On CV-127 /FRR-24 (Unit 4E) set the Auto. 
Freq. Control to Off, and set the Fine Tuning to 0. 

Step 21. On SB-142/FRR-24 (Unit 2A) set the Band 
switch to the desired new frequency range. 

Step 22. On the Amplifier-Converter in bay 2 se
lected by the Band switch, set A~G.C. - On, Projection 
Dial - On. Set the Main Tuning to the desired new 
frequency and carefully adjust the Main Tuning for 
maximum indication on the 2nd. I.F. Level meter on 
Unit 2H. Adjust the Ant. Trimmer for maximum res
ponse on the 2nd. I.F. Level meter on unit 2H. 

Step 23. On CV-127/FRR-24 (Unit 4E) adjust the 
Fine Tuning and Deviation Compensation controls 
so that the peaks of the trace on the oscilloscope 
touch the top and bottom graph lines. Set the Auto. 
Freq. Control to On and if the trace moves upward or 
downward on the oscilloscope, change the Mark-Po
larity switch to the opposite position, 

Step 24. Change the patch cord connection from be
tween 2}3 and 2}6 to connect between 2}3 and 2}4. 

Step 25. Install a patch cord connection between 
4Kll and 4K24. 

Step 26. Install a patch cord connection between 
4K31 and 4K44. 

Step 27. Observe the readings on the 2nd. I.F. 

Level meters on units 1H, 2H and 3H. 
\\'hen it becomes desirable to change bay 3 to the 

new frequency proceed as follows: 
Step 28. Remove the patch cord connection from be-
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operating under normal conditions. Careful routine 

The following routine checks of normal operation of 
the AN/FRR-24 Radio Receiving Set are to be made 
by the operating personnel at the beginning of each 
watch. The tests are to be made with the receiver 

·check of the equipment very often prevents failure 
under conditions when maintenance personnel are 
not available. The following chart assumes that the 
five A.C. Power switches located on the Control 
Panel SB-142/FRR-24 are in the On position. 

WHAT TO CHECK 

A.C. outlet pilot lamp. 

A.C. Power lamps. 

Heater Primary lamps. 

Failure Indicator lamp. 

Plate Power lamp. 

Projection dial system 
tuning indicator lamp. 

Pilot lamp. 

Receiver Operation. 

ORIGINAL 

TABLE 5-1. ROUTINE CHECK CHART 

EACH WATCH 

HOW TO CHECK 

Observe that lamp is lighted. 

Observe that lamps are lighted 

Observe that lamps are lighted. 

Observe that lamps are not 
lighted. 

Observe that lamps are lighted. 

Observe that scale screen is 
illuminated. 

Observe that lamp is lighted. 
It may be necessary to ad
just the Dimmer control to 

provide more illumination. 

PRECAUTIONS 

No light indicates blown fuse F-3401, 
F-3402. Intermittent light indicates poor 
lamp, loose connections or short-circuit 
in external equipment. 

No light indicates open circuit breaker 1n 
A.C. Power switch. 

No light indicates heater protection circuit 
breaker contacts open. Defective lamp. 

Glowing lamps indicate failure in regulated 
power supply system or excessive tem
perature in cabinet. 

No light indicates open circuit breaker in 
Plate Stand-By switch. Defective recti
fier or voltage regulator. 

Intermittent or no light indicates loose con
nection or defective lamp. 

Intermittent or no light glow indicates poor 
contact in the dimmer, or loose connec

tions. 

a. Make listening test for normal a. Insert headphones into the phones jack 
operation. or set the speaker switch at On in the 

AM-439/FRR-24. 
b. Remove headphones from the AM-439/ 

FRR-24 and insert them into the phones 
jack on the A~I-440/FRR-24. 

RESTRICTED SECURITY INFORMATION 5-1 
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TABLE 5-l. ROUTINE CHECK CHART (CONT'D) 

EACH WATCH 

WHAT TO CHECK HOW TO CHECK PRECAUTIONS 

c. Remove the headphones from the AM-440/ 
FRR-24 and insert them into the phones 
jack in the AM-438/FRR-24. 

d. Remove the headphones from the AM-438/ 
FRR-24 and insert them into the phones 
jack in the KY -62/FRR-24. 

b. Visual indication of normal 
receiver operation. 

a. Observe the reading on the 2nd. I.F. Level 
meter. Note and record the reading obtain
ed for future reference. 

b. Note the pattern obtained on the oscillo
scope screen. The pattern should be cen
tered between the two horizontal lines on 
the transparent screen. 

Dial calibration (This 
check can only be 
made at an interval 
when no traffic is 
being handled) 

Patch the Crystal Calibrator in
to the selected Amplifier
Converter unit by installing 

a. Tune the Amplifier-Converter to zero beat 
at the nearest 200 Kc. harmonic in the por
tion of the dial to be checked. The index 
set can be used to obtain greater accuracy 
in determining the accuracy of the dial 
calibration. Although the Crystal Calibra
tor is accurate to within 0.01% the accuracy 
of the dial should be within 0.1%. 

a patch cord connection be
tween 2J31 and 2]17, 2]18 
or 2J 19. Set the calibrate 
switch located in the Oscil
lator Assembly 0-131 /FRR-
24 at On. 

2. EMERGENCY MAINTENANCE. 

Notice to Operators 
Operators shall not perform any of the following 

emergency maintenance procedures without pro
per authorization. 

The maintenance procedures listed in the following 
paragraphs are for the guidance of the operator per
sonnel during an emergency when maintenance per
sonnel are not available. 

a. INOPERATIVE RECEIVER.-If the receiver is 
inoperative, the suspected unit should be withdrawn 
from its cabinet to determine if there is some obvious 

fault that can be corrected easily. To withdraw the 
unit from its cabinet proceed as shown on Figure 5-l. 

WARNING 
Never replace a fuse with one of higher rating 
unless continued operation of the equipment is 
more important than probable damage. If a fuse 
burns out immediately after replacement, do not 

replace it a second time until the cause has 
been corrected. 

(1) FUSES. (See Figures 5-2. 5-3, 5-4. 5-5).
If a blower unit in a particular bay is inoperative 
check the blower fuses which are accessible at the 
front of the power supply associated with the defec
tive blower. Two blower units are employed in bay 
4, one is operated from the PP-648/FRR-24 and the 
other from the PP-649/FRR-24. Probable cause of 
fuse failure is a short-circuit in the blower motor or 
the A.C. line to the blower. A.C. is connected to the 
two A.C. output receptacles on the SB-141/FRR-24 
through two five-ampere fuses. Probable cause of 
fuse failure in this circuit is a short circuit in the 
external equipment connected to the SB-141/FRR-24. 

(2) ELECTRON TUBES.-All electron tubes em
ployed in the AN/FRR-24 Radio Receiving Set are 
located and identified on Figures through 5-19. 
If a particular tube is burned out, as observed visual
ly by the absence of filament glow, or by feeling the 
rube to determine its temperature, the tube can be re-
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STEP([) 
SLIDE LATCH HANDLE 
FASTENER BUTTONS 
AT @ UPWARD TO 
UNLOCK HANDLES. 

STEP (j} 
PRESS TILT LEVERS 
AT @ TO UNLOCK 
PIVOT MECHANISM 
AND TILT CHASSIS 
TO ANY ONE Of THE 
SIX POSSIBLE 
LOCKED IN POSITIONS. 

RESTRICTED 
NAVSHIPS 91580 

Section 5 

STEP @ 
RAISE LATCH HANDLES 
AT @ TO RELEASE 
AND WITHDRAW CHASSIS 
TO LOCKED POSITION. 

STEP @ 
DEPRESS CHASSIS 
RELEASE LEVERS 
AT @ TO REMOVE 
CHASSIS FROM 
CABINET. 

STEP @ 
TO REPLACE CHASSIS 
IN CABINET FOLLOW 
THE ABOVE PROCEDURE 
IN REVERSE. 

Figure 5-J. Instructions for Operation of Cabinet Slide- Tilt Mechanism 
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placed by the same type of tube of proven quality. 
All tubes in the equipment are of the miniature type 
except those in the power supply and the oscillo
scope tube. Great care is to be exercised in the in

sertion of these tubes into their sockets to prevent 
bending of the tube pins. To replace the rectifier and 
voltage regulator tubes in the power supplies it is 
necessary to loosen the clamp about the base of the 
tube. 

If replacement of the oscilloscope tube becomes ne
cessary, proceed as follows: 

Step 1. Remove the transparent screen at the face 
of the tube by prying up the two fingers holding the 
screen in place. The tips of these fingers are set in 
niches on the inside of the oscilloscope light shield. 

Step 2. Remove the tube through the opening in the 
front panel by pressing the tube forward until it is re
leased from its socket. 

(3) PILOT LA~IP .-To replace the pilot lamp that 
illuminates the dial scale proceed as follows: 

Step 1. Remove the Amplifier-Converter from its 
cabinet. 

Step 2. Remove the 6-32 phillips head screw hold
ing the lamp socket in place. 

Step 3. Remove the defective lamp and replace it 

with a new one. 
Step 4. Replace the lamp socket and tighten in 

place. Move the chassis back into its cabinet. 
(4) PROJECTION DIAL SYSTEM LAMP.-In the 

event of failure of the projection-dial-system lamp it 
can be replaced in the following manner: 

Step 1. Remove the Amplifier-Converter from its 
cabinet. 

Step 2. Loosen the 6-32 phillips head screw hold
ing the iamp socket in place. 

Step 3. Remove the defective lamp and replace it 
with a new one. 

Step 4. Because of slight differences in the size 

and shape of lamps, it may be necessary to make an 
adjustment in the position of this new lamp in the op
tical system. This can be done by moving the lamp 
socket clockwise or counterclockwise for the bright
est illumination. 

Step 5. Tighten the lamp socket and move the chas
sis back into its cabinet. 

(5) NEON LAMPS.-All neon lamps on the front of 
the equipment can be easily replaced without the re
moval of any chassis. Remove the lucite jewel cover

ing the lamp. Remove the defective lamp and replace 
it with a new one. Replace the lucite jewel. 
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F-2002 
BLOWER FUSE 

I AMP. 

F-2003 F-2004 

F-2001 
BLOWER FUSE 

I AMP. 

F-2005 
SPARE I AMP. FUSES 

Figure S-2. Fuse Locations, Power Supply PP-590/FRR-24 
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F-2202 
BLOWER FUSE 

I AMP 
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F-2203 
F-2 204 F-2205 

SPARE lAMP 
FUSES 

AN/FRR-24 

OPERATOR'S MAINTENANCE 

F-220 I 
BLOWER FUSE 

I AMP 

Figure 5-3. Fuse Locations, Power Supply PP-648/FRR-24 
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F- 2101 
BLOWER FUSE 

I AMP 

F-2103 
F-2104 F-2105 

SPARE FUSES 
I AMP 

F-2102 
BLOWER FUSE 

I AMP 

Figure 5-4. Fuse Locations, Power Supply PP·649/FRR-24 
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F-340 I 
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A. C. OUTLET FUSE 
5 AMP. 

F·3403 
SPARE FUSE 

5 AMP. 

AN/FRR-24 
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F-3402 
A. C. OUTLET FUSE 

5 AMP. 

F-3404 
SPARE FUSE 

5 AMP. 

Figure S-5. Fuse Locations, Power Distribution Panel SB-141/FRR-24 
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R-141 
CURRENT REG. 

6-4 

V-101 
R. F. AMP. 

6BA6 

V-106 
V.R. 
082 

V-102 
R.F. AMP. 

9003 
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V-105 
A.G.C. BIAS 

12AX7 

V-103 
R.F.AMP. 

9003 

Section 5 

V-108 V-109 
LOCAL R.F. AMP. REMOTE R.F. AMP. 

6AN5 6AN5 

V-104 
CONV. 
6BE6 

V-107 
H.F. OSC. 

6C4 

Figure S-6. Tube Locations, Amplifier Converter AM-450, AM-451, AM-452, AM-453/FRR-24 
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V-302 
9003 
I. F AMP. 

V-303 
9003 
I. F AMP 

5-10 

V-301 
9003 
I.F. AMP. 

V- 304 
9003 

IF AMP 
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v- 312 
OA2 
V.R. 

V- 309 
6A KG 

R.F. AMP 

V-305 
9003 

.I.F AMP. 

V-308 
6AU6 

SEC. CONVE RS 10 N 
VARIABLE OSC. 

AN/FRR-24 
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v. 310 
68E6 

SECOND CONV. 

V- 307 
6AG5 
R.F. AMP 

v -311 
6C4 

I.F. AMP. 

V-306 
6AU6 

SEC. CONVERSION 
CRYSTAL OSC. 

Figure 5-7. Tube Locations, Frequency Converter CV-126/FRR-24 
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V-405 
9003 

.I.F. AMP. 

V-404 
9 003 

I.F. AMP 

ORIGINAL 

V- 407 
9003 
I.F. AMP . 

V-406 
9003 

I.F. AMP 

V- 401 
6C4 

.I. F. AMP 

V-402 
9003 

I.F. AMP 

V- 4 09 
6AG5 
IF. AMP 

V-403 
9003 
I.F. AMP 

Figure 5-B. Tube Locations, Filter Assembly F-99/FRR-24 
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V-408 
6 A G 5 
I.F. AMP. 

V-401 
6AG5 

I.F. AMP 
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V-602 
9003 

I.F. AMP 

V- 601 
9 003 

:LF. AMP 
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V-603 
9003 

.I.F. AMP 

V-605 
6AL5 

A.G.C. BIAS 

V- 604 
6C4 

I..F. AMP 

V-608 
6AK6 

I. F. AMP. 

AN/FRR·24 

OPERA TOR'S MAINTENANCE 

V- 606 
6AK6 

.I.F. AMP 

V- 607 
6AL5 

METER RE CT. 

Figure 5-9. Tube Locations, R.F. Amplilier AM-454/FRR-24 
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V- 701 
6AK6 

IF AMP 

V-70 4 
6AU6 

B.F. OSC. 

ORIGINAL 

V-70 5 
6 AL5 

OETE CTOR 

V-703 
6AK5 

CRYSTAL OSC. 

V-706 
6AL5 

A. G.C. DE LAY
NOISE Ll MITER 

V-702 
6BE6 

HETERODYNE 
DETECTOR 

V-707 
6 BAS 

1ST AUDIO 
AMP. 

Figure 5-10. Tube Locations, Amplifier-Detector AM-439/FRR-24 
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V-709 
OA2 

\l R. 

V-708 
6 Al<6 

AUDIO 
OUTPUT 

5-13 



5 Section 

V-805 
6AU6 

200 Kc. 
OSCILLATOR 

V-802 
6AL5 

METER 
RECTIFIER 

V-801 
6AH6 

CRYSTAL 
OSCILLATOR 

''A" 

5-14 
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V-806 
6AG5 

HARMONIC 
GENERATOR 

V-804 
6AL5 

METER 
RECTIFIER 

V-803 
6AH6 

CRYSTAL 
SCILLATOR 

''B" 

Figure 5-71. Tube Locations, Oscillator Assembly 0-131/FRR-24 
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V- 901 
6AK6 
IF AMP 
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V- 905 
6AK6 

AUDIO OUTPUT 

V-903 
6AL5 

v- 904 
6BA6 

1ST AUDIO AMP 

V- 902 
6AL5 

DETECTOR N 0 IS E·- L I M I T E R -
AG.C. DELAY 

Figure 5-12. Tube Locations, Amp/ ifier-Detector AM-440/FRR-24 
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v -1007 
6 A L 5 

DETECTOR 

V-1001 
6AK6 
IF AMP 

V-1002 
6AL5 

DETECTOR 
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V-1011 V-1010 
6AK6 6BA6 

V-1006 
6AK6 
IF AMP 

V-1004 
6A K6 
IF AMP. AUDI 0 OUTPUT 1ST AUDIO AMP. 

V-1005 
6A L5 

DETECTOR 

V-1003 
SA K6 

SWITCHING 
DIODE 

V-1008 
GALS 

SW-ITCHING 
DIODE 

V- 1009 
6A LS 

NOISE LIMITER
A.G.C. DELAY 

Figure 5-13. Tube Locations, Amplilier·Detector AM-438/FRR-24 
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V-1105 
6AK6 

AUDIO OUTPUT 

V-1103 
6AK6 

I sT. AUDlO OUTPUT 

ORIGINAL 

V-1104 
6AK6 

AUDIO OUTPUT 

V-1101 
12AX7 

D.C. AMP. 

V-1108 
OC3/VR105 

V.R. 

V-1102 
6C4 

D.C. AMP. 

V-1109 
OC3/VR105 

V.R. 

V-1106 
6J6 

TONE OSC. 

Figure 5-14. Tube Locations, Keyer KY-62/FRR-24 
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V-1110 
6AG5 

MONITOR OUTPUT 

V-1107 
6AQ5 

TONE OSC. 
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V-1215 
12AX7 

HOR. 

V-1213 
12AX7 
VERT. 
AMP. 

5-18 
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V-1214 
2021 
HOR. 

SWEEP 
0 

V-1203 V-1216 V-1205 
6AG5 2BPI 12AX7 
DISOR. CATHODE 0.0 · 

DRIVER RAY AMP. 
MONITOR 

V-1204 
6AL5 
DISCR. 

V-1206 V-1209 
604 6J6 
D .0. FREQ. 

AN/FRR·24 
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V-1208 
6AU6 
oso. 

AMP. CONTROL 

V-1207 
6J6 

R.F. 
AMP. 

Figure 5-15. Tube Locations, F.S. Converter CV·l271FRR-24 
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V-1305 
12AT7 

COMBINER 

V-1316 
6C4 

o.c.AMP. 

V-1315 
6AN5 

D.C. AMP. 

V-1314 
6AN5 

D.C. AMP. 

V-1313 
12AU7 

FLIP-FLOP 

V-1312 
12AU7 

FLIP-FLOP 

V-1311 
12AU7 

D.C. AMP. 

V-1310 
6AL5 

D.C. RESTORER 

ORIGINAL 

V-1301 
6AL5 

COMBINING 
DIODE 

V-1302 
6AL5 

COMBINING 
DIODE 

V-1304 
6AL5 

COMBINING 
DIODE 

V-1303 
6AL5 

COMBINING 
DIODE 

V-1318 
6AL5 

D.C. RESTORER 

Figure 5-16. Tube Locations, Comparator Keyer CM-32/FRR-24 
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V-1309 
OA2 
v.R. 

V-1306 
12AT7 

COMBINER 

V-1324 
6C4 

D.C. AMP. 

V-1323 
6AN5 

D.C. AMP. 

V-1322 
6AN5 

D.C. AMP. 

V-1321 
12AU7 

FLIP-FLOP 

V-1320 
12AU7 

FLIP- FLOP 

V-1319 
12AU7 

D.C. AMP. 

5-19 
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V-2004 
V.R. 

6AS7G 

V-2001 

RECT. 
5R4GY 

V-2 002 

RECT. 
5R4GY 

V-2005 
V.R. 

6AS7G 

5-20 

V-2006 
V.R. 
082 

V-2010 
VOLTAGE 
REFERENCE 

082 
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V-2012 
V.R. 

V-2007 
V.R. 
082 
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V-2003 
RECT. 

5R4GY 

V.R. 
082 

V-2009 

REGULATOR 
12AX7 

V-2011 
V.R. 
OA2 

Figure 5-17. Tube Locations, Power Supply PP-590/FRR-24 
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V-22.01 
RECT. 

5R4GY 

V-2202 
RECT. 

5R4GY 

V-2.205 
V.R. 

6AS7G 

V-2206 

V.R. 

6AS7G 

ORIGINAL 

V-2.204 
V.R. 

V-2209 

VOLTAGE 

REFERENCE 
082 

V-2213 
VOLTAGE 

REFERENCE 
082 

V-2.210 

V.R. 

OA2. 

V-2212 
REGULATOR 

AMP. 

V-2.211 
V.R. 

082. 

Figure 5-18. Tube Locations, Power Supply PP-648/FRR-24 

RESTRICTED SECURITY INFORMATION 

Section 5 

V-2207 
V.R. 

6AS7G 

V-2.203 
RECT. 

5R4GY 

V-22.15 
V.R. 
082. 

V-2.214 
V.R. 
OA2. 

V-2.208 
REGULA TOR 

AMP. 12.AX7 
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V-2101 
RECT. 

5R4GY 

V-2102 

V-2104 
V.R. 

6AS7G 

V-2105 
V.R. 

6AS7G 

5-22 
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V-2115 
V.R. 

6AS7G 

V-2107 
VOLTAGE 

REFERENCE 
082 

V-2114 
V.R. 
OA2 

V-2109 
V.R. 
OA2 

V-2112 

REGULATOR 
AMP. 

12AX7 

V-2110 
V.R. 

082 

Figure 5-19. Tube Locations, Power Supply PP-649/FRR-24 
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V-2111 
V.R. 

6AS7G 

V-2103 
RECT. 
5R4GY 

V-2113 
VOLTAGE 

REFERENCE 
082 

V-2108 
V.R. 

OC3/ VRI 05 

V-21 06 
REGULATOR 

AMP. 
12A X7 

ORIGINAL 
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The following routine checks of normal operation of 
the AN/FRR-24 Radio Receiving Set are to be made 

by the operating personnel at the beginning of each 
watch. The tests are to be made with the receiver 

operating under normal conditions. Careful routine 
check of the equipment very often prevents failure 
under conditions when maintenance personnel are not 
not available. The following chart assumes that the 

five A.C. Power switches located on the Control 
Panel SB-142/FRR-24 are in the On position. 

WHAT TO CHECK 

A.C. outlet pilot. 

A.C. Power lamps. 

Heater Primary Lamps. 

Failure Indicator lamp. 

Plate Power lamp. 

Projection dial. 

Pilot lamp. 

Receiver Operation. 

ORIGINAL 

TABLE 6-1. ROUTINE CHECK CHART 

EACH WATCH 

HOW TO CHECK 

Observe that lamp is lighted. 

Observe that lamps are lighted. 

Observe that lamps are lighted. 

Observe that lamps are not 
lighted. 

Observe that lamps are lighted. 

Observe that scale screen is 
illuminated. 

Observe that lamp is lighted. 
It may be necessary to adjust 
the dimmer control to provide 
more illumination. 

a. Make listening test for normal 
operation. 

PRECAUTIONS 

No light indicates blown fuse F -3401, 
F -3402. Intermittent light indicates 
poor lamp, loose connections or short
circuit in external equipment. 

No light indicates open circuit breaker in 
A.C. Power switch. 

No light indicates heater protection cir
cuit breaker contacts open. Defective 
lamp. 

Glowing lamps indicate failure in regula
ted power supply system or excessive 
temperature in cabinet. 

No light indicates open circuit breaker 
in Plate Stand-By switch. Defective 
rectifier or voltage regulatdr. 

Intermittent or no light indicates loose 
connection or defective lamp. 

Intermittent or no light indicates poor 
contact in the dimmer, or loose con
nections. 

a. Insert headphones into the phones jack 
or set the speaker switch at On in the 
AM-439/FRR-24. 

RESTRICTED SECURITY INFORMATION 6-1 



6 Section 
Paragraph 1 

RESTRICTED 
NAVSHIPS 91580 

A.N/FRR-24 
PREVENTIVE MAINTENANCE 

TABLE 6-1. ROUTINE CHECK CHART (CONT'D) 

WHAT TO CHECK 

Dial calibration (This 
check can only be 
made at an interval when 
no traffic is being 
handled). 

EACH WATCH 

HOW TO CHECK 

b. Visual indication of normal 
receiver operation. 

Patch the Crystal Calibrator in
to the selected Amplifier-Con
verter unit by installing a patch 
cord connection between 2]31 
and 2}17, 2}18 or 2}19. Set 
the Calibrate switch located in 
the Oscillator Assembly 0-131/ 
FRR-24 at On. 

PRECAUTIONS 

b. Remove the headphones from the AM-
439/FRR-24 and insert them into the 
phones jack on the AM-440/FRR-24. 

c. Remove the headphones from the AM-
440/FRR-24 and insert them into the 
phones jack in the AM-438/FRR-24. 

d. Remove the headphones from the AM-
438/FRR-24 and insert them into the 
phones jack in the KY-62/FRR-24 

a. Observe the reading on the 2nd. I.F. 
Level meter. Note and record the read
ing obtained for future reference. 

b. Note the pattern obtained on the oscil
loscope screen. The pattern should be 
centered between the two horizontal 
lines on the transparent screen. 

a. Tune the Amplifier-Converter to zero 
beat at the nearest 200 kc. harmonic in 
the portion of the dial to be checked. 
The index set can be used to obtain 
greater accuracy in determining the ac
curacy of the dial calibration. Although 
the Crystal Calibrator is accurate to 
within 0.01% the accuracy of the dial 
should be within 0.1%. 

2. ROUTINE MAINTENANCE CHECKS. 

Preventive maintenance is a systematic series of 
operations performed at regular intervals on equip
ment to eliminate major breakdowns and unwanted in

terruptions in service and to keep equipment operat
ing at top efficiency. 

made. This routine maintenance test schedule should 
be modified if the equipment is used under adverse 
operating conditions, but in general, the test sche
dule as arranged should prove adequate. 

The routine maintenance checks are listed in Table 

6-2 and are arranged in groups according to the time 

intervals at which the respective checks are to be 

NOTE 
The attention of maintenance personnel is invi

ted to the requirements of chapter 67 of the Uu
reau of Ships Manual, of the latest issue. 
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TABLE 6-2. ROUTINE MAINTENANCE CHECK CHART 

WHAT TO CHECK HOW TO CHECK PRECAUTIONS 

EACH WATCH 

Refer to Table 6-1. Operator's Routine Check Chart. 

1. External connections and 
cables. 

2. Air filters. 

1. General Inspection. 

2. Silica Gel driers 
on Amplifier-Con
verter units. 

3. Sensitivity. 

4. Bandpass filter gain. 

5. Frequency-shift per
formance. 

ORIGINAL 

MONTHLY 

Inspect the firmness of all con
nections to the receiver. Check 
that cables have not been 
damaged. 

Inspect for dirt and dust particles. 

QUARTERLY 

Withdraw each unit from its 
cabinet. 

a. Make a careful visual inspec
tion of the interior to detect 
symptons of trouble resulting 
from wear or overheating. 

b. Check for noisy components 
and/or connections. 

Observe color of silica gel. A 
brown color indicates the driers 
are. saturated and require re
placement or drying out. 

Check according to the proce
dure outlined in Section 7, 
Par. 5. c. (15 (a). 

Check according to the proce
dure outlined in Section 7, 
Par. 5. c. (4). 

Check according to the proce
dure outlined in Section 7, 
Par._3. ~~ (9) and (11). 

Loose connections or damaged cables 
may result in faulty operation. 

Dirt and dust deposits accumulated on 
the filter will cause poor ventilating 
action. 

To make this test withdraw the unit 
under test from its cabinet, connect 
a test cable between the multicon
nector on the chassis and the multi
connector on the inside of the cabi
net, then tap components and con
nections with a piece of insulating 
material while the equipment is ad
justed for normal operation with an 
audible output. 

To remove a drier turn the drier assem
bly in a counterclockwise direction. 
The drier can be replaced or its dry
ing properties restored by heating or 
baking. 
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Instructions for the lubrication of the various mov~ 

ing elements of the mechanical assemblies and mem
bers that must be maintained free from corrosion for 
electrical reasons are indicated on Figure 6-1. 

8 OUNCE TUBE, RI4-G-984-500 
I LB. CAN, RI4-G-984- 20 
5 LB. CAN, RI4-G-984-520 
25 LB. CAN, RI4-G-984-540 
35 LB. CAN, RI4-G-984-550 
100 LB. CAN, R 14-G-984-560 

*FORMERLY AN-G-25 

A MIL-G-3278. * 
L '::::..LARGE SPLIT GEARS (2) 

APPLY THIN FILM WITH 
BRUSH. 

A=ANNUALLY 

Figure 6 -l. Lubrication Chart 
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FAILURE 
A F AllURE REPORT must be filled out for 

fl. the failure of anv part of the equipment 
whether caused by defective or worn parts, 
improper operation, or external influences. It 
sr.(luld be made on Failure Report, form NBS-
3!13, which has been designed· to simplify this 
nquirement. The card must be filled out and 
forwarded to BUSHIPS in the franked envelope 
which is provided. Full instructions are to he 
found on each card. 

Use great care in filling the card out to make 
certain it carries adequate information. For 
example, under "Circuit Symbol" use the 
proper circuit identification taken from the· 
schematic drawings, ·such as T -803, in the case 
of a transformer, or R-207, for a resistor. Do 
not substitute brevity for clarity. Use the back 
of the card to completely describe the cause 

REPORTS 
of failure and attach an extra piece of paper 
if necessary. 

The purpose of this report is to inform BU
SHIPS of the cause and rate of failures. The 
information is used by the Bureau in the design 
of future equipment and in the maintenance of 
adequate supplies to keep the present equip
ment going. The cards you send in, together 
with those from hundreds of other ships, fur· 
nish a store of informauon permitting the 
Bureau to keep in touch with the performanet: 
of the equipment of your ship and all other 
ships of the Navy. 

This report is not a requisition. You must re
quest the replacement of parts through your 
Officer-in-Charge in the usual manner. 

Make certain you ha,·e a supply of Failure 
Report card<J and envelopes on board. They 
may be obtained from any Publications and 
Distribution Offiu. 
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SECTION 7 

CORRECTIVE MAINTENANCE 

1. FAILURE REPORTS. 

A failure report must be filled out for the failure of 
any part of the equipment. It is to be sent through 
the proper channels according to the instructions 
given in Figure 7-1. 

2. INTRODUCTION. 

This section contains all the information necessary 

for the repair and adjustment of a mal-functioning 
AN/FRR-24 Receiver. Maintenance personnel must 

be prepared to repair and adjust receivers that have 
failed in operation. The source of trouble must be 
located, the defect remedied and the equipment res

tored to an operating condition. 
Contained in this section is a trouble-shooting para

graph to serve as a guide to maintenance personnel 
in locating the source of trouble and its possible 
cause. Following this is a paragraph giving detailed 
instructions for all electrical alignment procedures 

and adjustments. Finally, a paragraph is included 
for guidance when making mechanical repairs or ad

justments. 
To arrange the equipment for some maintenance pro

cedures it is necessary to connect various circuits 

in one unit to circuits in other units. All of these 
types of connections are made by means of the patch 
cords associated with each patch panel. Observation 
of the Patch Panel units will reveal that each con
nector has an identifying tab. For example on unit 

1J the connector in the upper left hand corner is 
labelled AGC IN 1A252.1H607.1J3. This means that 
AGC voltage is fed into this connector for applica
tion to rack 1, unit A, connector 252 and rack 1, unit 

H, connector 607 and this connector is in rack 1, unit 
J, connector J-1503. The numerals following the unit 
designations on the connector label are the symbol 
designations of the specific connectors on the units 

with the letter 'J' for connectors J-607 and J-252 
deleted and with the letter 'J' plus the series symbol 

designations for connector J -1503 deleted. The same 
system of marking is used for each connector on each 
Patch Panel. That is, the circuit is specified, fol

lowing this the point or points of origin and termina
tion of the energy is named and the last marking 

identifies the connector on the patch panel itself. 
Throughout this section the last marking on the tab 

is used to specify where the patch cord is to be con-

nected. For example, were the instructions to read 
'Connect a patch cord between connectors 1}3 and 
1J6 on Patch Panel SB-138/FRR-24' the technician 
would then connect the cord between those connectors 
on unit J in bay 1 where the last markings are lJ 3 
and 1}6. The last digit of this identification has 
been chosen to coincide with the numerical order of 
the connector's location as counted from the left of 
the top row of connectors on the Patch Panel. How
ever the order employed is not consecutive in that the 
order employed numbers the connector spaces and in 
some cases all spaces are not used. In the case 
above 1}3 is the first connector and 1}6 is the fourth. 
In summation, after the technician has completed a 

patch, he will know the point of origin and the termi
nation point of the particular circuits he has con
nected together with the patch cord. 

CAUTION 
Incorrect patching can result in damage to the 
equipment particularly in those cases where a 
patch is made between connectors carrying dif
ferent circuit labels. For example, connecting 
'50 Kc AM' to an 'AGC' circuit may result in 
damage to the equipment. 

To guard against unwanted signal pick up and/ or 
spurious radiation, there are connectors on the Patch 

Panels which are fitted with covers and/ or terminat
ing plugs. Those connectors which are to be capped 
when not in use have a cover or terminating plug at
tached to one of its mounting screws by a chain. 
These covering devices should be removed ONLY 
when the connector is to be used and if its use is 
ended the cover must always be replaced. The only 
exception to the foregoing rule is the case of connec
tors 4K10, 4Kll and 4Kl2 on Patch Panel SB-143/ 
FRR-24. The terminating caps on these connectors 
MUST ALWAYS BE REMOVED when units 4D, 4E or 
4F are used regardless of whether a patch cord con
nection is actually made to these connectors. Were 
the caps not removed the associated units would be 

conditioned for tuning purposes only and F 1 signals 
would not reach the output circuit. 

3. EMERGENCY MAiNTENANCE. 

Notice to Operators 
Operators shall not perform any of the follow-
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STEP (f) 
SLIDE LATCH HANDLE 
FASTENER BUTTONS 
AT @ UPWARD TO 

UNLOCK HANDLES. 

STEP (J) 
PRESS TILT LEVERS 
AT @ TO UNLOCK 
PIVOT MECHANISM 
AND TILT CHASSIS 

TO ANY ONE OF THE 
SIX POSSIBLE 
LOCKED IN POSITIONS. 
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STEP@ 
RAISE LATCH HANDLES 
AT @ TO RELEASE 
AND WITHDRAW CHASSIS 
TO LOCKED POSITION. 

STEP @) 
DEPRESS CHASSIS 
RELEASE LEVERS 
AT @ TO REMOVE 

CHASSIS FROM 
CABINET. 

STEP@ 
TO REPLACE CHASSIS 
IN CABINET FOLLOW 
THE ABOVE PROCEDURE 
IN REVERSE. 

Figure 7-2. Instructions lor Operation of Cabinet S/ic/e- Tilt Mechanism 
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ing emergency maintenance procedures without (1) FUSES. (See Figures 7-3, 7-4, 7-5 and 7-6). 
proper authorization. -If a blower unit in a particular bay is inoperative 

The maintenance procedures listed in the following 
paragraphs are for the guidance of the operator per

sonnel during an emergency when maintenance per

sonnel are not available. 
a. INOPERATIVE RECElVER.-If the receiver is 

inoperative, all patch cords associated with the parti
cular mode of operation in use should be checked. 
After checking patch cords any suspected unit should 
be withdrawn from its cabinet to determine if there is 
some obvious fault that can be corrected easily. To 

withdraw the unit from its cabinet follow the direc-
tions outlined on Figure 7-2. 

WARNING 
Never replace a fuse with one of higher rating 
unless continued operation of the equipment is 

more important than probable damage. If a fuse 
burns out immediately after replacement, do 'lot 
replace it a second time until the cause has 

been corrected. 

F-2002 
BLOWER FUSE 

I AMP. 

check the blower fuses which are accessible at the 
front of the power supply associated with the defec
tive blower. Two blower units are employed in bay 
4, one is operated from the PP-648/FRR-24 and the 
other from the PP-649/FRR-24. Probable cause of 
fuse failure is a short circuit in the blower motor or 
the A.C. line to the blower. A.C. is connected to 
the two A.C. output receptacles on the SB-141/FRR-
24 through two five-ampere fuses. Probable cause of 
fuse failure in this circuit is a short-circuit in the 

external equipment connected to the SB-141/FRR-24. 
(2) ELECTRON TUBES.-All electron tubes em

ployed in the AN/FRR-24 Radio Receiving Set are 
located and identified on Figures 7-7 through 7-20. 
If a particular tube is burned out, as observed visual

ly by the absence of heater or filament glow or by 
feeling the tube to determine its temperature, the tube 
can be replaced by the same type of tube of proven 
quality. All tubes in the equipment are of the minia
ture.:type except rectifiers, voltage regulators and 

oscilloscope tube. Great care is to be exercised in 

F-2001 
BLOWER FUSE 

I AMP. 

F-2003 F-2004 F-2005 
SPARE I AMP. FUSES 

ORIGINAL 

Figure 7-3. Fuse Locations, Power Supply PP-590/FRR-24 
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the insertion of these tubes into their sockets to pre
vent bending of the tube pins. To replace the recti
fier and voltage regulator tubes in the power supplies 
it is necessary to loosen the clamp about the base of 
the tube. 
If replacement of the oscilloscope tube becomes 

necessary, proceed as follows: 

Step 1. Remove the transparent screen at the face 
of the tube by prying up the two fingers holding the 
screen in place. The tips of these fingers are set in 
niches on the inside of the oscilloscope light shield. 

Step 2. Remove the tube through the opening in the 
front panel by pressing the tube forward until it is 
released from its socket. 

(3) PILOT LAMP.- To replace the pilot lamp that 
illuminates the dial scale proceed as follows: 

Step l. Slide the Amplifier-Converter out of its 
cabinet. 

Step 2. Loosen the 6-32 phillips head screw holding 
the lamp socket in place. 

Step 3. Remove the defective lamp and replace it 
with a new one. 

Step 4. Replace the lamp socket and tighten it in 

F-2202 
BLOWER FUSE 

I AMP 

place. Move the chassis back into its cabinet. 
(4) PROJECTION DIAL SYSTEM LAMP.-In the 

event of failure of the projection dial system lamp it 
can be replaced in the following manner: 

Step 1. Slide the Amplifier-Converter out of its 
cabinet. 

Step 2. Loosen the 6-32 phillips head screw hold
ing the lamp socket in place. 

Step 3. Remove the defective lamp and replace it 
with a new one. 

Step 4. Because of slight differences in the size 
and shape of lamps, it may be necessary to make an 
adjustment in the position of this new lamp in the 
optical system. This can be done by moving the lamp 
socket clockwise or counterclockwise until the bright
est illumination is obtained. 

Step 5. Tighten the socket retaining screw and move 
the chassis back into its cabinet. 

(5) NEON LAMPS.-All neon lamps on the front of 
the equipment can be easily replaced without the re
moval of any chassis. Unscrew the lucite jewel 

covering the lamp. Remove the defective lamp and 
replace it with a new one. Replace the lucite jewel. 

F-22 0 I 
BLOWER FUSE 

I AMP 

F-2 203 
F-2204 F-2205 

SPARE I AMP 
FUSES 

7-4 
Figure 7-4. Fuse Locations, Power Supply PP-648/FRR-24 
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F- 2101 

BLOWER FUSE 

I AMP 

F-2103 
F-2104 F-2105 

SPARE FUSES 
I AMP 

F-2102 
BLOWER FUSE 

I AMP 

Figure 7-5. Fuse Locations, Power Supply PP-649/FRR-24 
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F-3401 
A. C. OUTLET FUSE 

5 AMP. 

F·3403 
SPARE FUSE 

5 AMP. 
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F-3402 
A. C. OUTLET FUSE 

5 AMP. 

F-3404 
SPARE FUSE 

5 AMP. 

Figure 7-6. Fuse Locations, Power Distribution Panel SB-141/FRR-24 
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V-101 
R. F. AMP. 
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V-106 

V.R. 
082 

R.F. AMP. 
9003 
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V-105 
A,G,C. BIAS 

12AX7 

R.F. AMP. 
9003 

Section 

V-108 V-109 
LOCAL R.F. AMP. REMOTE R.F. AMP. 

6AN5 6AN5 

CONV. 
6BE6 

Figure 7-7. Tube Locations, Amplifier-ConverterAM-450, AM-451, AM-452, AM-453/FRR-24 
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V-302 
9003 
I.F. AMP. 

V-303 
9003 
I.F. AMP 

7-8 

V-301 
90 03 
I.F. AMP. 

V- 304 
9003 
IF AMP 
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V- 312 
OA2 
V.R. 

V- 309 
6AK6 

R.F. AMP 

V-305 
9003 

I.F. AMP. 

V- 308 
6AU6 

SEC. CO NVE RS 10 N 
VARIABLE OSC. 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

V- 310 
66 E6 

SECOND CONV. 

V-307 
6AG5 
R.F. AMP 

v ~311 
6C4 

I.F. AMP. 

V-306 
6AU6 

SEC. CONVERSION 

CRYSTAL OSC. 

Figure 7-8. Tube Locations, Frequency-Converter CV-126/FRR-24 
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V-405 
9003 

.I.F. AMP. 

V-404 
9 003 

I.F. AMP 

V- 407 
9003 
I.F. AMP. 

V-406 
9003 
I.F. AMP 
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V- 401 
6C4 

I.F. AMP 

V- 402 
9003 

I.F. AMP 

V- 4 09 
6AG5 
IF. AMP 

V-403 
9003 

I.F. AMP 

Figure 7-9. Tube Locations, Filter Assembly F-99/FRR-24 
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V-408 
6 A G 5 
I.F. AMP. 

V-401 
6AG5 

I.F. AMP 
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V-602 
9003 

I.F. AMP 

V- 601 
9003 

I.F. AMP 
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V-603 
9003 

I.F. AMP 

V-605 
6AL5 

A.G.C. BIAS 

V- 604 

6C4 

IF. AMP 

V-608 
6AK6 

I.F. AMP. 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

V- 606 
6AK6 
I.F. AMP 

V- 607 
6AL5 

METER RECT. 

Figure 7-10. Tube Locations, R.F. Amplifier AM-454/FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
HAYS HIPS 91 580 

V- 701 
6AK6 

IF AMP 

V-704 
6AU6 

B.F. OSC. 

ORIGINAL 

V-70 5 
6 AL5 

DETECTOR 

V-703 
6AK5 

CRYSTAL OSC. 

V-706 
6AL5 

A. G. C • 0 E LAY -
NOISE Ll MITER 

V-702 
6BE6 

HETERODYNE 
DETECTOR 

V-707 
6 BA6 

1ST AUDIO 
AMP. 

Figure 7-ll. Tube Locations, Amplifier Detector AM-439/FRR-24 
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V-805 
6AU6 

200 Kc-.------: 
OSCILLATOR 

RECTIFIER 

V-801 
6AH6 

''Al, 

7-12 
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V-806 
6AG5 

HARMONIC 
GENERATOR 

V-804 
6AL5 

METER 
RECTIFIER 

V-803 
6AH6 

CRYSTAL 
SCILLATOR 

''a'' 

Figure 7-12. Tube Locations, Oscillator Assembly 0-131/FRR-24 
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V- 901 
6AK6 
IF AMP 

V- 905 
6AK6 

AUDIO OUTPUT 

V-903 

v- 904 
6BA6 

1ST AUDIO AMP 

V- 902 
6AL5 

DETECTOR 
6AL5 

NOISE-LIMITER
AG.C. DELAY 

Figure 7-73. Tube Locations,Amplifier-Detector AM-440/FRR-24 
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V-1011 
6AK6 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

V-1010 
6BA6 

v -1007 
SAL5 

DETECTOR 

V-IOOS 
SAKS 
IF AMP. 

V- 1004 
SAKS 
IF AMP. AUDI 0 OUTPUT IST AUDIO AMP. 

V- 1001 
SA K6 
IF AMP 

7-14 

V-1002 
SAL5 

DETECTOR 

V-I 005 
SA L5 

DETECTOR 

V-1003 
6A K6 

SWITCHING 
DIODE 

V-1008 
SA L5 

SWITCHING 
DIODE 

Figure 7-14. Tube Locations, Amplifier-Detector AM-438/FRR-24 
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V-1105 
6AK6 

AUDIO OUTPUT 

V-1103 
6AK6 

I sT. AUDIO OUTPUT 

ORIGINAL 

V-1104 
6AK6 

AUDIO OUTPUT 

V-1101 
12AX7 

D.C. AMP. 

V-1108 
OC3/VR105 

V.R. 

V-1102 
6C4 

D.C. AMP. 

V-1109 
OC3/VR105 

V.R. 

V-II 06 
6J6 

TONE OSC. 

Figure 7-15. Tube Locations, Keyer KY-62/FRR-24 
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V-1110 
6AG5 

MONITOR OUTPUT 

V-1107 
6AQ5 

TONE OSC. 
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V-1215 
12AX7 

HOR. 
AMP. 

V-1213 
12AX7 
VERT. 
AMP. 

7-16 
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V-1202 V-1201 
V-1214 
2021 
HOR. 6AG5 12AX7 

V-1217 
12AU7 
CONS 
AMP. 

V-1211 
OA2 
VR 

SWEEP 
osc. 

DISGR. 50 KG 
DRIVER LIMITER 

V-1203 V-1216 V-1205 
6AG5 2BPI 12AX7 
DISGR. CATHODE D.c. 

DRIVER RAY AMP. 
MONITOR 

V-1204 
6AL5 
DISGR. 

V-1206 V-1209 
6G4 6J6 
D.C. FREQ. 
AMP. CONTROL 

V-1212 
082 
VR 

V-1207 
6J6 
R.F. 
AMP. 

Figure 7-16. Tube Locations, F.S. Converter CV-127/FRR-24 
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GAL5 

D.C. RESTORER 
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V-1301 
GAL5 

COMBINING 
DIODE 

V-1302 
GAL5 

COMBINING 
DIODE 

V-1304 
GAL5 

COMBINING 
DIODE 

V-1303 
GAL5 

COMBINING 
DIODE 

V-131B 
GAL5 

D.C. RESTORER 

Figure 7-17. Tube Locations, Comparator Keyer CM-32/FRR-24 
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V-1309 
OA2 
V.R. 

V-1306 
12AT7 

COMBINER 

V-1324 
6C4 

D.C. AMP. 

V-1323 
GAN5 

D.C. AMP. 

V-1322 
6AN5 

D.C. AMP. 

V-1321 
12AU7 

FLIP-FLOP 

V-1320 
12AU7 

FLIP-FLOP 

V-1319 
12AU7 

D.C. AMP. 
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V-2004 
V.R. 

6AS7G 

V-2001 

RECT. 
5R4GY 

V-2 002 

RECT. 
5R4GY 

V-2005 
V.R. 

6AS7G 

7-18 

V-2006 

V-2010 
VOLTAGE 
REFERENCE 

082 
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V-2012 
V.R. 
OA2 

v- 2007 
V.R. 
082 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

V-2003 

RECT. 
5R4GY 

V.R. 
082 

V-2009 

EGULATOR 
12AX7 

V-2011 
V.R. 
OAZ 

Figure 7-18.. Tube Locations, Power Supply PP-590/FRR-24 
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V-2201 

RECT. 
5R4GY 

V-2202 
RECT. 

5R4GY 

V-2205 
V.R. 

6AS7G 

V-2206 

V.R. 
6AS7G 

ORIGINAL 

V-2204 

V.R. 

V-2209 

VOLTAGE 
REFERENCE 

082 

V-2213 
VOLTAGE 

REFERENCE 

V-2210 

V.R. 
OA2 

V-2212 
REGULATOR 

AMP. 

V-2 211 

V. R. 

082 

Figure 7-19. Tube Locations, Power Supply PP-648/FRR-24 
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V-2207 

V.R. 
6AS7G 

RECT. 
5R4GY 

V-2215 
V.R. 
082 

V-2 2.14 

V.R. 
CA2 

7 

V-2208 

REGULATOR 
AMP. 12AX 7 
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V-2101 
RECT. 

5R4GY 

V-2102 
RECT. 

5R4GY 

V-2104 
V.R. 

6AS7G 

V-2105 
V.R. 

6AS7G 

V-2115 
V.R. 

6AS7G 

V-2107 
VOLTAGE 

REFERENCE 
082 

V-2114 
V.R. 
OA2 

V-2109 
V.R. 

OA2 

V-2112 

REGULATOR 
AMP. 

12AX7 

V-2110 
V.R. 
062 

V-2111 
V.R. 

6AS7G 

V-2103 
RECT. 
5R4GY 

V-2113 
VOLTAGE 

REFERENCE 
082 

V-21 06 
REGULATOR 

AMP. 
12A X7 

Figure 7-20. Tube Locations, Power Supply, PP-649/FRR-24 

4. THEORY OF LOCALIZATION. 

The manner in which the equipment operates, or 
fails to operate, often gives unmistakeable indica· 
tions of the source of trouble. The equipment con
sists of several separate functional units mounted in 
four bays. The localization of faults should begin 
with a determination of the particular functional unit 
at fault. The unit at fault is determined by a series 
of tests based on the outline shown on Figure 7-21. 
As in most trouble shooting systems Figure 7-21 
starts at the output of the AN/F~R-24 and proceeds 
to the antenna input circuit. Three modes of opera
tion are depicted and it follows the technician will 
adhere to the chain corresponding to the mode in use. 
Each unit is shown either as a rectangle or circle, 
All units shown as circles are used as test points 
with the actual test points identified in the circle. 

Initially the unit at fault can be localized to a 
specific unit or group of units by the use of the test 
points contained within the receiver and an R.F. sig· 
nal input. If this first test confines the trouble to a 

group of units it will be necessary to employ signal 

generator AN/URM-25 in ~onjunction with the test 
points within the receiver to pin point the trouble to 
one specific unit. 

The methods of connecting the AN/URM-25 are as 
follows: 

METHOD A 
R.F. Output X 20,000: Connect the R.F. Cable As· 

senibly CG-409A/U (W-104) between J -101 and Test 
Lead CX-1363/U. R.F. Output X 20,000 is a 500 
ohm, 2 volt open circuit R.F. Output. 
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METHOD B 
R.F. Output X Mult. into load impedance of 500 

ohms or more: Connect the R.F. Cable Assembly CG-
409A/U (W-104) between J -102 and the Impedance 
Adapter MX-1074/URM-25. Connect the R.F. Cable 
Assembly CG-409A/U (W-105 or W-106) between the 
Impedance Adapter and Test Lead CX-1363/U. 

METHOD C 
R.F. Output X Mult. into load impedance of 70 ohms: 

Connect the R.F. Cable Assembly CG-409A/U (W-104) 
between J-102 and Test Lead CX-1363/U. Terminate 
the signal generator with a 180 ohm resistor (N16-
R-49643-971 ). R.F. Output X Mult. is 53.5 ohm step 

attenuator output. 

The procedure for localizing the trouble to a speci

fic point is as follows: 

F I 

______________ .... 

Step 1. To check the five power supplies observe 
the condition of the Heater Pri. lamps, Plate Pri. 
lamps and Failure Indicator lamps on each unit. Pro
per operation is indicated by illumination of the Heat
er Pri. and Plate Pri. lamps and non-illumination of 
the Failure Indicator lamps. If improper operation is 
indicated on a particular power supply, that unit 
should be checked in accordance with the instructions 
in paragraph 5 of this section. 

NOTE 
For A3 operation proceed with Steps 2 and 5. 
For A1 operation proceed with Steps 3 and 5. 
For F 1 operation proceed with Steps 4 and 5. 

Step 2. Connect headphones to the Amplifier-Detec
tor in use, AM-440/FRR-24 or AM-438/FRR-24. If 
the signal is not heard in the headphones and the 2nd. 

F-99/FRR-24 CV-126/FRR-24 

ORIGINAL 

Figure 7-21. Overall Trouble Shooting Chart, AN/FRR-24 Radio Receiving Set 
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I.F. Level meter reading is normal (between 1-1 1/2 
rna.), the defective unit is the Amplifier-Detector. If 
the 2nd. I.F. Level meter reading is not normal, the 
fault lies in the AM-454/FRR-24, F -99/FRR-24, CV-
126/FRR-24 or the Amplifier-Converter unit. To lo
calize the trouble to one of these units, see Step 5. 

Step 3. Connect headphones to the Monitor jack on 
Keyer KY-62/FRR-24. If the signal is heard in the 
headphones the fault lies in the external transmission 
line system. Connect headphones to the Phones jack 
on the Amplifier-Detector in use, AM-440/FRR-24 or 
AM-438/FRR-24. If the signal is lran:l, the fault lies 

in Keyer KY -62/FRR-24. If the signal is not heard 
check the 2nd. I.F. Level meter reading. A normal 
meter reading (1-1 1/2) indicates the Amplifier-Detec
tor is at fault. An abnormal meter reading indicates 
a faulty AM-454/FRR-24, F-99/FRR-24, CV-126/FRR 
-24 or the Amplifier-Converter unit. To localize the 

trouble to one of these units, see Step 5. 
Step 4. Observe the oscillograph pattern on the CV-

127 /FRR-24. Compare this with the correct pattern 
shown on Figure 7-51. If the pattern observed is cor
rect and the teletypewriter is not printing correctly, 
the fault lies in unit CM-32/FRR-24 or the terminal 
equipment. If this pattern is incorrect, check the 
reading on the 2nd. I.F. Level meter. A normal meter 
reading indicates unit CV-127 /FRR-24 is at fault. 
An abnormal meter reading indicates a faulty AM-454/ 
FRR-24, F-99/FRR-24, CV-126/FRR-24 or the Ampli
fier-Converter unit. To localize the trouble to one of 
these units, see Step 5. 

NOTE 
To connect the signal generator to each speci
fic unit it is necessary to slide that unit out of 
its cabinet and to connect a test cable between 
the multiconnector on the chassis and the one 
on the inside of the cabinet. 

Step 5. The following checks are made after Steps 
2, 3 and 4 have localized the trouble to the following 
group of units: AM-454/FRR-24, F-99/FRR-24, CV-

126/FRR-24 or the Amplifier-Converter. Disconnect 
the antenna and connect the signal generator AN/ 
URM-25, in accordance with Method B, Par. 4. to the 
input of V-601 (TP-1, Figure 7-26) on unit AM-454/ 
FRR-24. Set the Mod. Selector switch at off and ad
just the Microvolt control on the generator to obtain a 

reading of one milliampere on the 2nd. I.F. Level 
meter. A generator output of between 35 and 75 micro
volts is normal. An abnormal generator setting indi

cates unit AM-454/FRR-24 is at fault. If a normal 
generator setting is noted, disconnect the generator 
and connect it to the input of V-401 (TP-1, Figure 
7-56) on F -99/FRR-24. Adjust the Microvolt control 

on the generator to obtain a reading of one milliam
pere on the 2nd. I.F. Level meter. A generator out
put of between 50 and 150 microvolts is normal. An 
abnormal generator setting indicates unit F -99/FRR-
2 4 is at fault. If a normal generator setting is noted 
disconnect the generator and connect it to terminal 4 
of Z-301 (TP-2, Figure 7-54) on unit CV-126/FRR-
24. Adjust the Microvolt control on the generator to 

obtain a reading of one milliampere on the 2nd. I.F. 
Level meter. A generator output of between 5 and 15 
microvolts is normal. An abnormal generator setting 
indicates unit CV-126/FRR-24 is at fault. If a nor
mal generator setting is noted, the Amplifier-Conver
ter unit is at fault. If Oscillator Assembly 0-131/ 
FRR-24 is in use its operation can be readily checked 
by noting the reading on Tuning Meter A or B (which
ever is in use). A normal meter reading is between 

300 and 400 microamperes. 

5. •TROUBLE SHOOTING. 
a. UNIT TROUBLE SHOOTING.-The instructions 

given in preceding para. 4 have localized the trouble 
in the receiver to a specific unit. This paragraph 
gives detailed instructions and data for the efficient 
trouble shooting of that unit. Given for each unit is 
is a trouble shooting chart, a voltage and resistance 
data chart and a tabular list of tube operating volt

ages and currents. 
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TABLE 7-1. TROUBLE SHOOTIHG CHART AM-450, AM-451, AM-452, AM-453/FRR-24 

WHAT TO CHECK 

Oscillator and R.F. Ampli
fier Circuits V-107, V-108, 
V-109 

Converter V-104 

R.F. Amplifier V -10 3 

R.F. Amplifier V-102 

ORIGIHAL 

HOW TO CHECK 

Connect multimeter ME-25/U or Navy Model OBQ 
voltmeter between test point C-180 (See Figure 
7-49) and chassis. Vary the Main Tuning capa
citor over the entire tuning range. The oscilla
tor injection voltage as measured on the volt
meter should range between 6.0 and 15.0 
volts. 

In order to check the remaining circuits in the 
Amplifier-Converter units it will be necessary 
to calibrate the 2nd. I.F. Level meter. Connect 
the signal generator (in accordance with Method 
C, Par. 4.) between pin 4 of T-108 (TP-7, Figure 
7-22) and chassis. Adjust the generator for an 
unmodulated output of 1000 uvs. at 1750 kc. 
Set the Second Conversion Osc. Selector switch 
on the CV-126/FRR-24 at Crystal. Set the 
A.G.C. switch on the R.F. Amplifier AM-454/ 
FRR-24 at OFF and the A.M. Diversity Gain 
control at 10. Set the Selectivity switch on the 
F -99/FRR-24 at 18 kc. Adjust the R.F. Gain 
control on tlr AM-454/FRR-24 until the 2nd. 
I.F. Level meter reads 1.0 milliampere. Move 
the signal generator connection to the input of 
V-104 (TP-1, Figure 7-22) and chassis. Ad
just the Microvolt control on the signal genera
tor to 2800 uvs. A reading of 1.0 rna. should 
be obtained on the 2nd. I.F. Level meter. 

Move the signal generator connection to the in
put of V-103 (TP-4, Figure7-22). Adjust the 
Microvolt control on the signal generator to 750 
uvs. A reading of 1.0 rna. should be obtained 
on the 2nd. I.F. Level meter. 

Move the signal generator connection to the in
put of V-102 (TP-3, Figure 7-22). Adjust the 
Microvolt control on the signal generator to 350 
uvs. A reading of 1.0 rna. should be obtained 
on the 2nd. I.F. Level meter. 

RESTRICTED SECURITY IHFORMATIOH 

POSSIBLE DEFECTS 
AND REMEDIES 

Tubes V-107, V-108, V-109. 

Oscillator circuit components. 
Check by voltage and resis
tance measurements. See 
Figure 7-23 and Table 7-2. 

Check alignment according 
to Par. 6. a. (4). 

Tube V-104 and/or V-104 
circuit components. Check 
by voltage and resistance 
measurements. See Figure 
7-23and Table 7-2. 

Check alignment according 
to Par. 6. a. (4). 

Tube V-103 and/or V-103 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-23 and 
Table 7-2. 

Check alignment according 
to Par. 6. a. (4). 

Tube V-102 and/or V-102 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-23 and 
Table 7-2. 

7-23 



7 Section 

TP-7 j j 'jO ~I 
T-108 

@ 

@ 

~ 

RESTRICTED 
NAVSHIPS 91580 

TP-4--r-T---------------------~ 

TP-3 I 1 ~ @ 

@ 

TP-5 lk 
~ 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

"'o" ii T P-1 

Figure 7-22. Test Point Locations BoHom of R.F. Amplifier Compartment, Amplifier-Converter AM-450, AM-451, 
AM-452, AM-453/FRR-24 
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TABLE 7-1. TROUBLE SHOOTING CHART AM-450, AM-451, AM-452, AM-453/FRR-24 (CONT'D) 

WHAT TO CHECK 

R.F. Amplifier V-102 
(cont' d) 

R.F. Amplifier V -101 

Antenna Input 

Lamp 1-102 

Lamp 1-101 

ORIGINAL 

HOW TO CHECK 

Move the signal generator connection to the in
put of V-101 (TP-5, Figure 7-22). Adjust the 
Microvolt control on the signal generator to 35 
uvs. A reading of 1.0 rna. should be obtained 
on the 2nd. I.F. Level meter. 

Remove cable W-101 from J-102. Connect the 
signal generator to connector J-102 (TP-2, 
Figure 7-49). Adjust the Microvolt control on 
the signal generator to 6.5 uvs. A reading of 
1.0 rna. should be obtained on the 2nd. I.F. 
Level meter. 

Turn Dimmer Control in a clockwise direction. 
Brightness should increase. 

Set Projection Dial switch at ON, pilot lamp 
should light. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Check alignment according 
to Par. 6. a. (4). 

Tube V-101 and/or V-101 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-23 and 
Table 7-2. 

Check alignment according 
to Par. 6. a. (4). 

Antenna Trimmer C-102. Re
adjust. 

Check alignment according 
to Par. 6. a. (4). 

Replace lamp if necessary. 

Replace lamp if .necessary. 
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TUBE 
TYPE 

6BA6 

9003 

9003 

6i3E6 

1/2 12AX7"'"' 

1/2 12AX7*u 

6AN511 

6AN5H 

6C4 

082 

TABLE 7-2. TUBE OPERATING VOLTAGES AND CURRENTS AM-450, 1, 2, 3/FRR-24 

FUNCTION 

R.F. Amp. 

R.F. Amp. 

R.F. Amp. 

Converter 

A,G,C. Bias 

A.G.C. Bias 

Local R.F. Amp. 

Remote R,F, Amp. 

H.f. Oscillator 

Voltage Regulator 

*Logging Dial set at 50. 
...,Pin nos. G, 7, 8. 
"'**Pin nos. 1, 2, 3. 

PLATE 
(E) 

160 

18 5 

185 

195 

210 

-3 

160 

160 

140 

105 

#Heterodyne Osc, Switch set at Local. 
HHeterodyne Osc. Switch set at Remote, 

PLATE *SCREEN 
(MA) (E) 

11.1 95 

4.2 97 

4.2 97 

2.2 103 

0.5 --
-- --
16 140 

16 140 

8.9 --

13 --

SCREEN SUPP CAT! I 
(MA) (E) (E) 

5.3 0 0 

2 0 0 

2 0 0 

6 -6 to 1.5 
-20 

-- -- 1.3 

-- -- -2.4 

3.2 -- 2.5 

3.2 -- 2.5 

-- -- --

-- -- 0 

GRID HEATER 
(E) A,C, (E) 

-1.3 6.3 

-2.8 6.3 

-2.8 6.3 

0 6.3 

-3 6.3 

-3 --

-6 to 6.3 
-20 

-6 to 6.3 
-20 

-10 to 6.3 
-25 

-- --
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AN/FRR-24 Section 7 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

v 0 
0 

V 6.3A.C. 
0 

V <I 
470K 

v 160 
21K 

v 0 
0 

v 0 
0 

v 0 
ex:> 

V 12.6A.C. V 110 
2.8-AI I3K 

v 0 
0 

v 0 
00 

FRONT 

v 0 
() 

V 6.3A.C. 
0 

Y....Q 
0 

V <I 
470K 

v 0 
0 

V 6.3A.C. 
0 \' 

v 0 
-0-

v 100 
15K 

v 100 I I v 205 
v 0 

0 

v 110 
13K 

15K 21K 
v 0 
0 
v 0 
----a 
v 210 
171< 

v -1.1 
5506 v -1 

IOK 

V 6.3A.C. 
0 v -1.1 

5500 
V-105 
12AX7 

V-1.1 
5500 

CONDITIONS; 

v -1 
4500 

v 0 
0 

v 205 
'I9K 

v 110 
~ 

v 0 
0 

V-104 
6BE6 

v -1 

V 6.3A.C. 
0 

21K 

Y.......2 
0 

v 0 
0 

v 145 
CX> 
v 0 

0 

v 

V-107 
6C4 

v 125 
20K 

v 0 
V 6.3A.C. 0 

0 V6 ~ 
130 V<l## 2 

(I 
VO# * * V-1 09 180# 

6AN5 18K## 

v 0 
I. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS, 

0 EXCEPT AS NOTED. 

2.1000 OHM/VOLT METER USED. 
3. NO SIGNAL INPUT. 

4. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 
5 • A.G.C. SWITCH "oFF:· 

6. R.F. GAIN CONTROL AT 10. 

7. MAIN TUNING DIAL AT O. 
8. ALL VOLTAGES D.C. EXCEPT AS NOTED. 

* HETERODYNE OSCILLATOR SWITCH AT LOCAL. 
**HETERODYNE OSCILLATOR SWITCH AT REMOTE. 

# AM-452/FRR-24 

##AM-450, AM-451, AM-453/FRR-24 

Figure 7-23. Voltage and Resistance Data Chart, Amplifier-Converter AM-450, AM-451, AM-452, AM-453/FRR-24 
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1 Section RESTRICTED 
NAVSHIPS 91580 

AN/FRR·24 

CORRECTIVE MAINTENANCE 

TABLE 7-3. TROUBLE SHOOTING CHART CV-126/FRR-24 

WHAT TO CHECK 

Second Conversion Crystal 
Oscillator V -306 

Second Conversion 
Variable Oscillator 

V-308 

R.F. Amplifier V -307 

Second Converter V-310 

7-28 

HOW TO CHECK 

Connect voltmeter ME-25/U or OBQ between pin 
1 of V-310 and chassis (TP-7, Figure 7-54). 
Set the Second Conversion Oscillator Selector 
switch S-30 1 at Crystal. A negative reading of 

8•0 volts should be obtained on the meter. 

Change the setting of switch S-301 to V .F .0. 
A negative reading of 5.0 volts should be ob
tained on the meter. 

Set the Second Conversion Oscillator Selector 

switch at Ext. Connect signal generator AN/ 
URM-25 in accordance with Method C, Par. 4 
to the input side of C-335 (TP-8, Figure 7-54). 
Adjust the generator output to 1700 kc. at 0.1 
volt. A negative reading of between 0.6 and 2 
volts should be obtained on the voltmeter. 

Connect the multimeter ME-6/U between pin 
7 of V-311 (TP-9, Figure 7-54) and chassis. 
Connect a .001 mfd capacitor (N16-C-31090) 
in series with the positive lead and a 
100,000 ohm resistor (N16-R-50633-0971) 
across the meter to eliminate any possibility 
of hum pickup. Connect the signal generator 
AN/URM-25 between terminal 1 of Z-308 
(TP-3, Figure 7-54) and chassis. Connect 
the generator according to Method B, Par. 4. 
Adjust the Microvolt control on the signal 
generator to 0.008 volt and set the output 
frequency at 1750 kc. Set the Mod. Selector 
switch at OFF. A reading of approximately 
0.01 volt should be obtained on the ME-6/U. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V -306 and/ or V ·306 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-24 and 
Table 7-4. 

Check oscillator alignment 
according to Par. 6. a. (6). 
(b). 

Check transformer Z-309 
alignment according to Par. 
6. a. (2). a. 

Tube V-308 and/or V-308 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-24 and 
Table 7-4. 

'Check oscillator alignment 
according to Par. 6. a, (6). 
(b). 

Tube V-307 and/or V-307 
circuit components, Check 
circuit components by volt
age and resistance measure· 
ments. See Figure 7-24 and 
Table 7-4. 

Tube V-310 or V-311 and/or 
V-310 or V-311 circuit com
ponents • .Check components 
by voltage and resistance 
measurements. See Figure 
7-24 and Table 7-4. 

Check alignment according 
to Par. 6. a. (3). (a). 

ORIGINAL 



AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

Section 7 

TABLE 7-3. TROUBLE SHOOTING CHART CV-126/FRR-24 (CONT'D) 

WHAT TO CHECK 

I.F. Amplifier V -305 

I.F. Amplifiers V-301 
through V -304 

ORIGINAL 

HOW TO CHECK 

Adjust the signal generator R.F. output for 
15,000 uvs. at a frequency of 1750 kc. and 
move the output lead to the input of V-305 
(TP-10, Figure 7-54). A reading of 0.01 volt 
should be obtained on the ME-6/U. 

Change the signal generator connection in 
accordance with Method C, Par. 4. Adjust the 
generator for an unmodulated output of 0.025 
volt at 1750 kc. Connect the ground lead of 
the generator to chassis and move the output 
lead alternately to terminal 4 of Z-301 (TP-2, 
Figure 7-54), to terminal 4 of Z-302 (TP-1, 
Figure 7-54), to terminal 4 of Z-303 (TP-4, 
Figure 7-54) and terminal 4 of Z-304 (TP-5, 
Figure 7-54). A reading of approximately 0.01 
volt should be obtained on the ME-6/U at each 
position. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-305 and/or V-305 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-24 and Table 
7-4. 

Tubes V-301, V-302, V-303, 
V-304 and/or V-301, V-302, 
V-303, V-304 circuit compon
ents. Check components by 
voltage and resistance 
measurements. See Figure 
7-24 and Table 7-4. 

Check alignment according 
to Par. 6. a. (1). (b). 
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TUBE 
TYPE 

9003 

9003 

6AU6* 

6AG5** 

6AU6*** 

OA2 

6AK6*** 

6BE6**• 

6C4 

9003 

9003 

9003 

TABLE 7-4. TUBE OPERATING VOLTAGES AND CURRENTS CV-126/FRR-24 

PLATE PLATE 
FUNCTION (E) (MA) 

I.F. Amp. (V-301) 210 1.97 

I.F. Amp. (V-305) 205 3.0 

Crystal Osc, 145 3.1 

R.F. Amp. 146 3.0 

V,F,O, 148 3.0 

V.R. 150 20 

R.F. Amp. 145 4.5 

Second Conv. 205 4.6 

l,F. Amp. 210 3.3 

l.F. Amp. (V-302) 210 1.98 

I.F. Amp. (V-303) 210 1.97 

I.F. Amp. (V-304) 210 1.96 

•Second Conv. Osc. Selector switch at Crystal. 
usecond Conv. Osc, Selector switch at External. 
•"'*Second Conv. Osc, Selector switch at V,F.O. 

SCREEN SCREEN SUPP 
(E) (MA) (E) 

89 0.88 4.6 

100 1.2 4.2 

98 0.9 0 

148 0.96 0.9 

105 0.8 0 

-- -- --
147 1 3.6 

114 7.87 --
-- -- --

94 0.88 5 

90 0.88 4.8 

94 0.88 4.8 

CATH GRID 
(E) (E) 

4.6 0 

4.2 0 

0.9 -10.6 

0.9 0 

0.2 0 

0 --
3.6 -6.4 

1.3 -13 

43 4 

5 0 

4.8 0 

4.8 0 

HEATER 
A.C. (E) 

6.3 

6.3 

6.3 

6.3 

6.3 

--
, 

6.3 

6.3 

6.3 

6.3 
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AN/FRR-24 RESTRICTED 
NAVSHIPS 91580 

Section 
CORRECTIVE MAINTENANCE 

I. 

FRONT 
V 0 V 0 V <I 

~ V ~ V 100 (I) V V 0 V <I __y__j_4) 
v 0 (2.) (3) ~ 135 70K 

00 00 20 70 240 00 

V 85 ~ V 0~ yO (I)~ V. 9.0~ ~0 
ex:> 

~ 
00 

v 1.3(3} 

00 
I 10~ I •~~ ~. I vo)dT(3l I , o 

Y.__L1_5 
00 v 5 

1800 

v 0 
0.5 

v (4} 
<5C) 

v 5 
1800 

v 0 
0.5 

v 

v (4} 
00 

00 

v 5 
1800 

v 0 
0.5 

v (4} 
00 

v (4} 
00 

v 5 
2000 

v 0 
0.5 

CONDITIONS: 

v (4) 
00 

v 205 
00 

v 205 
00 

v 85 
00 

5 
1800 

v 85 
00 

v 5 
2000 

600 

v 145 
00 

v 85 
00 

v 5 
1800 

v 150 
00 

v 145 
00 v (4) 

00 

v (4} 
00 

v 0 
0 

v 0 
00 

v 0 
0 

v 150 
00 

v 0 
00 

v 0 
0 

v 110 
00 

v 200 
00 

L.Ji! 
C>O 

v 4 
1000 

v 0 
.6 

V-305 
9003 

v 4 
950 

v (4) 
00 

v (4} 
00 

v 200 
00 

v 100 
00 

1. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 

2. 1000 OHM/VOLT METER USED. 

3, NO SIGNAL INPUT. 

4. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 

5. ALL VOLTAGES D.C. EXCEPT AS NOTED. 

6. SECOND CONVERSION OSC. SELECTOR SWITCH SET AT 
(llv.F.O. 

(2.)CRYSTAL. 

(3}EXTERNAL. 

7. (4 } 6.3 V.A.C. ACROSS PINS 3 AND 4. 

145 
oc 

v 0 
<X::> 

v 210 
C>O 

v 40 
12.5K 

Figure 7-24. Voltage ancl Resistance Data Chart, Frequency-Converter CV-126/FRR-24 
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7 Section 

WHAT TO CHECK 

I.F. Amplifier V-410 

I.F. Amplifier V-401 

I.F. Filter Z-401 

I. F. Filter Z-402 

I.F. Amplifier V-402 

7-32 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

TABLE 7-5. TROUBLE SHOOTING CHART F-99/FRR-24 

HOW TO CHECK 

Disconnect the cable connected to J -403 at the 
rear of the cabinet. Connect signal generator 
AN/URM-25 between the input of V-410 (TP-1, 
Figure 7-56) and chassis. Connect the genera
tor in accordance with Method B, Par. 4. Ad
just the Microvolt control on the signal genera
tor to 1100 uvs. and set the Mod. Selector switch 
at OFF. Adjust the R.F. output frequency of the 
generator to 50 kc. Set the Selectivity switch at 
18 kc. Set the A.G.C. switch located in the AM-
454/FRR-24 at OFF. Adjustment of the R.F. 
Gain and A.M. Diversity Gain controls on the 
AM-454/FRR-24 should result in a reading of 1.0 
rna. on the 2nd. I.F. Level meter. 

Move the output lead of the signal generator to 
the input of V-401 (TP-2, Figure 7-56). Set 
the Selectivity switch at 18 kc. Adjust the 
Microvolt control for an output of 1000 uvs. A 
reading of 1.0 rna. should be obtained on the 2nd. 
I.F. Level meter. 

Set the Selectivity switch at 125 cycles. Keep 
the signal generator connected to the input of 
V -401 and the Microvolt control adjusted for an 
output of 1000 uvs. A reading of 1.0 rna. should 
be obtained on the 2nd. I.F. Level meter. Be
cause of the sharpness of filter Z-401, it may 
be necessary to rock the signal generator fre
quency setting slightly to obtain a 1.0 rna. read
ing. 

Set the Selectivity switch at 250 cycles. Keep 
the signal generator connected to the input of 
V-401 and the Microvolt control adjusted for an 
output of 1000 uvs. A reading of 1 rna. should 
be obtained on the 2nd. I.F. Level meter. Be
cause of the sharpness of filter Z-402, it may 
be necessary to rock the signal generator fre
quency setting slightly to obtain a 1.0 rna. read
ing. 

Set the Selectivity switch at 500 cycles. Move 
the output lead of the signal generator to the in
put of V-402 (TP-3, Figure 7-56). Adjust the 
Microvolt control for an output of 900 uvs. A 
reading of 1.0 rna. should be obtained on the 
2nd. I.F. Level meter 

RESTRICTED SECURITY INFORMATION , 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-410 and/or V-410 
circuit components. Check 
components by voltage and 
resistance measurements. See 
Figure 7-25 and Table 7-6. 

Tube V-401 and/or V-401 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Filter Z-401. Replace if 
necessary. 

Filter Z-401. Replace if 
necessary. 

Check trimmer capacitors 
C-404 and C-500 adjustment 
according to Par. 6. a. (3). (b). 

Tube V-402 and/or V-402 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

ORIGINAL 



A~/FRR-24 
CORRECTIVE MAI~TE~A~CE 

RESTRICTED 
~AVSHIPS 91580 

Section 7 

TABLE 7-5. TROUBLE SHOOTI~G CHART F-99/FRR-24 (CO~T'D) 

WHAT TO CHECK 

I.F. Amplifier V-402 
(cont'd) 

HOW TO CHECK 

I.F. Transformers Z-403 and Move the output lead of the signal generator to 
Z-404 the input of V -401. Adjust the Microvolt control 

for an output of 1000 uvs. A reading of 1.0 rna. 
should be obtained on the 2nd. I.F. Level 

I.F. Amplifier V-403 

I.F. Transformers Z-407 
and Z-408 

I.F. Amplifier 'V -40 5 

I.F. Amplifier V -404 

I.F. Transformers Z-411 
and Z-412 

ORIGI~Al 

meter. 

Set the Selectivity switch at 1 kc. Move the 
output lead of the signal generator to the in
put of V-403 (TP-4, Figure 7-56). Ad-
just the Microvolt control for an output of 
670 uvs. A reading of 1.0 rna. should be ob
tained on the 2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-401. Adjust the Microvolt 
control for an output of 900 uvs. A reading 
of 1.0 rna. should be obtained on the 2nd. 
I.F. Level meter. 

Set the Selectivity switch at 3 kc. Move the 
output lead of the signal generator to the in
put of V-405 (TP-5, Figure 7-56). Adjust the 
Microvolt control for an output of 900 uvs. A 
reading of 1.0 rna. should be obtained on the 
2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-404 (TP-6, Figure 7-56). 
Adjust the Microvolt control for an output of 
600 uvs. A reading of 1.0 rna. should be ob
tained on the 2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-401. Adjust the Microvolt 
control for an output of 1000 uvs. A reading 
of 1.0 rna. should be obtained on the 2nd. I.F. 
Level meter. 

RESTRICTED SECURITY I~FORMATIO~ 

POSSIBLE DEFECTS 
AND REMEDIES 

Check alignment according 
to Par. 6. a. (3). (b). 

Check alignment according 
to Par. 6. a. (3). (b). 

Check Z-403 and Z-404. 
Replace if defective. 

Tube V -402 and/ or V -402 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Check alignment according 
to Par. 6. a. (3). (b). 

Check Z-407 and Z-408. Re
place if necessary. 

Tube V -405 and/ or V -405 
circuit components • Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Tube V-404 and/or V-404 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Check alignment according 
to Par. 6. a. (3). (b). 
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7 Section RESTRICTED AN/FRR-24 
NAVSHIPS 91580 CORRECTIVE MAINTENANCE 

TABLE 7-5. TROUBLE SHOOTING CHART F-99/FRR-24 (CONT'D) 

WHAT TO CHECK 

I.F. Transformers Z-411 
and Z-412 (cont'd) 

I.F. Amplifier V -407 

I.F. Amplifier V-406 

I.F. Transformers Z-417 
and Z-418 

I.F. Amplifier V-409 

l.F. Amplifier V-408 

7-34 

HOW TO CHECK 

Set the Selectivity switch at 6 kc. Move the 
output lead of the signal generator to the in· 
put of V-407 (TP-7, Figure 7-56). Adjust the 
Microvolt control for an output of 700 uvs. A 
reading of 1.0 rna. should be obtained on the 
2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-406 (TP-8, Figure 7-56). Ad
just the Microvolt control for an output of 600 
uvs. A reading of 1.0 rna. should be obtained 
on the 2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-401. Adjust the Microvolt 
control for an output of 1000 uvs. A reading 
of 1.0 rna. should be obtained on the 2nd. I.F. 
Level meter. 

Set the Selectivity switch at 12 kc. Move the 
output lead of the signal generator to the in
put of V-409 (TP-9, Figure 7-56). Adjust the 
Microvolt control for an output of 1300 uvs. 
A reading of 1.0 rna. should be obtained on the 
2nd. I.F. Level meter. 

Move the output lead of the signal generator 
to the input of V-408 (TP-10, Figure 7-56). 
Adjust the ~1icrovolt control for an output of 
430 uvs. A reading of 1.0 rna. should be ob
tained on the 2nd. I.F. Level meter 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Check Z-411 and Z-412. Re
place if defective. 

Tube V -407 and/ or V -407 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Tube V-406 and/or V-406 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Check alignment according 
to Par. 6. a. (3). (b). 

Check Z-417 and Z-418. Re
place if defective. 

Tube V-409 and/or V-409 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6. 

Check alignment according 
to Par. 6. a. (3). (b). 

Tube V-408 and/ or V-408 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-25 and Table 
7-6 

Check alignment according 
to Par. 6. a. (3). (b). 

ORIGINAL 



AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
HAVSHIPS 91580 

Section 7 

TABLE 7-5. TROUBLE SHOOTING CHART F-99/FRR-24 (CONT'D) 

WHAT TO CHECK 

I.F. Transformers Z-423 
and Z-424 

ORIGINAL 

HOW TO CHECK 

Move the output lead of the signal generator to 
the input of V-401. Adjust the Microvolt 
control for an output of 1000 uvs. A reading 
of 1.0 rna. should be obtained on the 2nd. I.F. 
Level meter. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Check alignment according 
to Par. 6. a. (3). (b). 

Check Z-423 and Z-424. Re
place if defective. 
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TABLE 7-6. TUBE OPERATING VOLTAGES AND CURRENTS F-99/FRR-24 

PLATE PLATE SCREEN SCREEN SUPP 
FUNCTION (E) (MA) (E) (MA) (E) 

I.F. Amp. 205* 3.4 148* 0.8 2.4* 

I.F. Amp. 195 8.6 155 0.9 4.2 

I.F. Amp. 195 8.6 155 0.9 4.2 

I.F. Amp. 200 6.1 115 1.9 3.5 

I.F. Amp. 200 5.6 115 1.9 3.4 

I.F. Amp. 200 6.1 115 1.9 3.5 

I.F. Amp. 200 5.6 115 1.9 3.4 

I.F. Amp. 205 4.9 150 1.2 2 

I.F. Amp. 205 4.5 160 1 1.8 

I.F. Amp. 210 2.7 -- -- --

*Measured to B minus. 
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I. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 

2. 1000 OHM/VOLT METER USED. 

3. NO SIGNAL INPUT· 

4. POWER ON FOR VOLTAGE MEASUREMENTS • 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 

5. SELECTIVITY SWITCH SET AT 18 Kc. 

6. ALL VOLTAGES D.C. EXCEPT AS NOTED 

* 6.3 V.A.C. ACROSS PINS 3 AND 4. 

7 

ORIGINAL 

Figure 7-25. Voltage and Resistance Data Chart, Filter Assembly F-99/FRR-24 
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7 Section 

WHAT TO CHECK 

I.F. Amplifier V -606 and 
Meter Rectifier V-607 

I.F. Amplifier V-603 

I.F. Amplifier V-602 

I.F. Amplifier V-601 

I. F. Amplifier V -608 

7-38 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

TABLE 7-7. TROUBLE SHOOTING CHART AM-454/FRR-24 

HOW TO CHECK 

Remove tube V -604 to prevent loading generator. 
Connect signal generator AN/URM-25 to the in
put of V-606 (TP-8, Figure 7-26) in accordance 
with Method A, Par. 4. Adjust Microvolt control 
on signal generator to 0.6 volt. A reading of be
tween 0.5 to 0.7 rna. should be obtained on the 
2nd. I.F. Level meter. 

Set the A.G.C. switch at OFF and the R.F. 
Gain and A.M. Diversity Gain controls at 10. 
Connect signal generator AN/URM-25 between 
the input of V-603 (TP-7, Figure 7-26) and 
chassis. Connect the generator in accordance 
with method B, Par. 4. Adjust the generator 
output to a frequency of 50 kc. at 30,000 uvs., 
unmodulated. A reading of between 0.5 and 
0. 7 rna. should be obtained on the 2nd. I.F. 
Level meter. 

Move the output lead of the signal generator 
to the input of V-602 (TP-6, Figure 7-26). 
Adjust the Microvolt control to 2000 uvs. A 
reading of between 0.5 and 0.7 rna. should be 
obtained on the 2nd. I,F. Level meter. 

Move the output lead of the signal generator 
to the input of V-601 (TP-1, Figure 7-26). 
Adjust the Microvolt control to 100 uvs. A 
reading of between 0.5 and 0. 7 rna, should be 
obtained on the 2nd. I.F. Level meter. 

Keep the signal generator connected and ad
justed in the same manner as outlined under 
V-601 test. Connect the ME-6/U between 
terminal 3 of transformer T-601 (TP-3, 
Figure 7-26) and chassis. Set the F.S.K. 
Diversity Level control at 10. A reading of 
between 0.65 to 0.8 volts on the ME-6/U in
dicates proper functioning of this stage. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-606, V-607 and/or 
V-606, V-607 circuit com· 
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-27 and Table 7-8. 

Check R-629 adjustment. 

Tube V-603 and/or V-603 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-27 and Table 
7-8. 

Check alignment according 
to Par. 6. a. (3). (c). 

Tube V-602 and/or V-602 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-27 and Table 
7-8. 

Check alignment according 
to Par. 6. a. (3). (c). 

Tube V-601 and/or V-601 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-27 and Table 
7-8. 

Check alignment according 
to Par. 6. a. (3 ). (c). 

Tube V-608 and/or V-608 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-2 7 and Table 
7-8. 

ORIGINAL 
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Figure 7-26. Test Point Locations Bottom of Chassis, R.F. Amplifier AM-454/FRR-24 
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TABLE 7-8. TUBE OPERATING VOLTAGES AND CURRENTS R.F. AMPLIFIER AM-454/FRR-24 

PLATE 
FUNCTION 

I.F. Amp. 

I.F. Amp. 

I.F. Amp. 

I.F. Amp. 

A.G.C. Bias 

A.G.C. Bias 

I.F. Amp. 

Meter Rectifier 

I.F. Amp. 

*Pins 2 and 5. 
up ins 7 and 1. 
AM Gain control at 10. 
FSK Div. Level control at 0. 
R.F. Gain control at 10. 
A,G,C, switch at Off. 
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4.0 
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1.4 
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13.6 

0 

10.6 

SCREEN SCREEN SUPP CATH 
(E) (~JA) (E) (E) 

100 1 0 0 

100 1 0 0 

100 1 0 0 
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-- -- -- 0 

165 2.0 -- 7 

-- -- -- 0 
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1. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 

2.1000 OHM/VOLT METER USED. 

3. NO SIGNAL INPUT, 

4.POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 
5. A.M. DIVERSITY GAIN CONTROL AT 10, 

F S K DIVERSITY LEVEL CONTROL AT 0. 

R.F. GAIN CONTROL AT O. 

A.G.C. SWITCH OFF. 

6. *s.3V.A.C. ACROSS PINS 3 AND 4. 

ALL VOLTAGES D.C. EXCEPT AS NOTED. 

v 0 
IOK 

Figure 7-27. Voltage and Resistance Data Chart, R.F. Amplifier AM-454/FRR-24 
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7 Section 

WHAT TO CHECK 

I.F. Amplifier V-701 and 
Detector V-705 

Audio Amplifiers V-707 
and V-708 

A.G.C. Delay V-706A 

Noise Limiter V-706B 

7-42 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

TABLE 7-9. TROUBLE SHOOTING CHART AM-439/FRR-24 

HOW TO CHECK 

Disconnect the cable connected to J-705 at the 
rear of the cabinet. Connect the signal genera
tor AN/URM-25 between the input of V-701 
(TP-1, Figure 7-28) and chassis. Connect the 
generator in accordance with Method A, Par. 4. 
Connect multimeter ME-25/U set on the 30-volt 
scale across the diode load (TP-2, Figure 7-28). 
Set the R.F. Gain control at 10. Adjust the gen
erator for a 1.0 volt 50 kc. A.M. output. A D.C. 
voltage between 9 and 11 volts should be ob
tained on the multimeter. 

Connect the signal generator between the input 
of V-701 (TP-1, Figure 7-28) and chassis in 
accordance with Method B, Par. 4. Connect 
audio level meter AN/URM-38 across the 
Phones jack (TP-3, Figure 7-58). Set the 
signal generator output frequency at 50 kc., 
modulated 30% at 1000 cps. Set dr Microvolt 
control of the generator at 0.1 volts, set the 
A.F. Level control at 10 and the Reception 
switch at AM. A reading of at least 10 DB 
(10 milliwatts) should be obtained on the 
AN/URM-38. 

Connect the signal generator in the same man
ner as outlined under I.F. Amplifier V -701. 
Connect the model OBQ or ME-25/U D.C. 
voltmeter between pin 2 of V-706A (TP-4, 
Figure 7-28) and chassis. Set the A.G.C. 
switch at Fast or Medium and the R.F. Gain 
control at 10. Set the voltmeter on the 30-volt 
scale and adjust the Microvolt control on the 
generator for an output of 1.0 volt. A nega
tive reading between 4.5 and 5.5 volts 
should be obtained on the voltmeter 

Keep the signal generator connected in the 
same manner as outlined under I.F. Ampli-
fier V-701. Connect an oscilloscope model 
OS-8/U across the Phones jack J-702 (TP-3, 
Figure 7-58). Adjust the Microvolt control 
on the generator for a 1.0 volt output modula
ted 30% at 1000 cps. Set the Reception 
switch at NL. Note the pattern obtained on 
the oscilloscope. One modulation peak should 
be clipped between 25% and 35%. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 

AND REMEDIES 

Tube V-701 or V-705 and/or 
V-701 or V-705 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-29 and Table 7-10. 

Check alignment according 
to Par. 6. a. (3). (d). 

Tube V-707, V-708 and/or 
V-707, V-708 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-29 and Table 7-10. 

Check setting of the A.F. 
Leve I control 

Check setting of the Recep
tion switch. 

Tube V-706A and/or V-706A 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-29 and Table 

7-10. 

Check the setting of the 
A.G.C. switch. 

Creek the setting of the R.F. 
Gain control. 

Tube V-706B and/or V-706B 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-29 and Table 
7-10. 

Check the setting of the Re

ception switch. 

ORIGINAL 
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Figure 7-28. Test Point Locations Bottom of Chassis, Amplifier-Detector AM-439/FRR-24 
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1 Section RESTRICTED AH/FRR-24 
NAVSHIPS 91580 CORRECTIVE MAINTENANCE 

TABLE 7-9. TROUBLE SHOOTING CHART AM-439/FRR-24 (COHT'D) 

WHAT TO CHECK HOW TO CHECK 

Crystal Oscillator V-703 and Connect voltmeter OBQ or ME-25/U to the in-
B.F. Oscillator V-704 put of V-702 (TP-1, Figure 7-28). Set the 

voltmeter on the 25 volt scale. To check the 
crystal oscillator set the Reception switch at 

Crystal, to check the B.F .0. set the Reception 
switch at BFO. A negative reading between 5 
and 10 volts should be obtained. 

Heterodyne Detector 
V-702 

7-44 

Connect the signal generator in the same 
manner as outlined under Audit; Amplifiers 

V-707 and V-708. Connect audio level meter 
AN/URM-38 across the Phones jack (TP-3, 
Figure 7-58). Set the Reception switch at 
Crystal and the A.F. Gain control at maximum. 
Adjust the generator for an unmodulated out

put of 0.1 volt at 51 kc. A reading of at 
least 12 DB (16 milliwatts) should be obtain
ed on the audio level meter 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tubes V-703, V-704 and/or 
V-703, V-704 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-29 and Table 7-10. 

Check the setting of the Re
ception switch. 

Check alignment according 
to Par. 6. a. (6). (c). 

Tube V-702 and/or V-702 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-29 and Table 

7-10. 

Check the setting of the Re
ception switch. 

Check alignment according 
to Par. 6. a. (6). (c). 

ORIGINAL 
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TABLE 7-10. TUBE OPERATING VOLTAGES AND CURRENTS AM-439/FRR-24 

FUNCTION 

I.F. Amp. 

Heterodyne Det, 

Crystal Osc. 

B.F. Osc. 

Detector 

A.G.C. Delay 

Noise Limiter 

1st. Audio Amp. 

Audio Output 

Voltage Regulator 

• Reception switch at xtal. 
**Reception switch at UFO. 
u • R. F. Gain control at 10. 

PLATE 
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neg. 0 1.3 

3 -- 9.8 

-- -- 0 

GRID HEATER 
(E) A.C. (E) 

0 6.3 

5.4 6.3 

4.6 6.3 

6 6.3 

0 6.3 

0 6.3 

0 --
0 6.3 

0 6.3 

-- --

n> oz 
;o'-... 
;o-n 
m;o 
n;o 
-t~ 
<.llo
m 
~ 
> z 
-t 
m z 
> z n 
m 

z >;o 
<m 
"'"' :X-t 
-;o .,_ 
'-"0 
-o-t ... m 
~0 

r 
n 
::.t 
0 
::a 

-...I 



7 Section RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

FRONT 

~ 
v1.3 vg 

v * v 145 v * v "" .Y........Q_ 
C5C5"i I 40K oo I ~0 I MEG. 

V * V 9 V-707 
_ .. -, ,,., ;:] 300 6BA6 

V-704 V 0+ 6AK5 
6AU6 ~ VO+ V* 

220 I OO 

~ 
V20~-5 

v .2 =-r v 0 v 9 
35-=r I ~Ot< 600 ~ V205 40K 68K ~ 

v 
00 .. --- v 200 

33K 

v 65 v 
58 

K V II 0 -00 V * 
62K V * oo v 190 v 193 00 

3500 3500 v -1.4 

v * v * 2000 v 0 
oo oo V* o 

v* v* 00 vo 
00 00 v * c:xs 

00 
V 0 V 0 V-1.65 V 150 

0 [?% 200K V 0 37K 
V 0 V 0 I MEG. ':LO 
lOOK I 0 

V 8.5 V-706 
500 6AL5 

V-705 y~J 'LO 
~ ~6AL5 5000 0 
~ ~vo vo v1so 
0 7 IOK 0 37K 

CONDITIONS 
I. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 
2. 1000 OHM/VOLT METER USED. 
3. NO SIGNAL INPUT. 
4. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 
5. A.G.C. SWITCH AT OFF, R.F. GAIN CONTROL AT 10. 

RECEPTION SWITCH AT 8 F 0 EXCEPT WHEN MEASURING V-703 WHEN IT IS AT CRYSTAL. 
SPEAKER SWITCH AT OFF, A.F. LEVEL CONTROL AT 10, HEADPHONES DISCONNECTED. 

6. ALL VOLTAGES D.C. EXCEPT AS NOTED. * 6.3 VOLTS A.C. ACROSS PINS 3 AND 4 , 

7-46 
Figure 7-29. Voltage and Resistance Data Chart, Amplifier-Detector AM-439/FRR-24 
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TABLE 7-11. TROUBLE SHOOTING CHART 0-131/FRR-24 

WHAT TO CHECK 

Crystal Oscillator A V-801 

Crystal Oscillator B V -80 3 

200 Kc. Oscillator V-805 
and Harmonic Generator 
V-006 

ORIGINAL 

HOW TO CHECK 

Insert a crystal between the range of 3.75 me. to 
15.0 me. in any one of the crystal holders associ
ated with oscillator 'A'. See Figure 7-50. Set 
the Crystal 'A' switch at the position correspond
ing to the crystal socket employed. Connect 
electronic voltmeter OBQ or ME-25/U between 
pin 1 (TP-1, Figure 7-64) of V-802 and chassis. 
Turn the Oscillator 'A' switch On and set the 
Output 'A' control between 4 and 6 on the dial. 
Rotate Tuning 'A' control for maximum output on 
the voltmeter at the dial frequency reading cor
responding to the reception frequency. Normal 
voltmeter reading is 2.0 volts D.C. Tuning 
meter 'A' should read between 300 and 400 
microamperes which corresponds to 2.0 volts. 

Insert a crystal into one of the oscillator 'B' 
sockets. See Figure 7-50. Connect electronic 
voltmeter OBQ or ME-25/U between pin 1 of 
V-804 (TP-2, Figure 7-64) and chassis. Re
peat the test procedure outlined under crystal 
oscillator A. 

To check the performance of the harmonic oscil
lator a harmonic frequency of 30.0 me. will be 
used as a Test signal. Set the Calibrate 
switch on 0-131/FRR-24 at ON and set the 
Bandswitch on Control Panel SB-142/FRR-24 
at 16-32. Set the A.G.C. switch at OFF and 
reduce the R.F. Gain control setting on the se
lected Amplifier-Converter unit. Make the 
necessary patch cord connection to permit in
jection of the 200 kc. harmonics into the Am
plifier-Converter for calibration. To do so 
connect a patch cord between 2]31 and 2]17, 
2J18,or 2]19. Tune in the 30 me. signal by 
adjustment of the selected Amplifier-Converter 
for maximum reading on the 2nd. I.F. Level 
meter located in unit AM-454/FRR-24. Note 
reading. Remove the patch cords previously 
connected to 2]31 and 2]17, 2]18 or 2]19 
and set the Calibrate switch at OFF. Con-
aect the signal generator AN/URM-25 in 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tubes V-801, V-802 and/or 
V-801, V-802 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-30 and Table 7-12. 

Check alignment according 
to Par. 6. a. (6). (e). 

Check tuning. 

Check Crystal A switch. 

Tubes V-803, V-804 and/or 
V-803, V-804 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-30 and Table 7-12. 

Check alignment according 
to Par. 6. a. (6). (e). 

Check tuning. 

Check Crystal B switch. 

Tubes V-805, V-806 and/or 
V-805, V-806 circuit com
ponents. Check circuit com
ponents by voltage and re
sistance measurements. See 
Fgiure 7-30 and Table 7-12. 

Check alignment according 
to Par. 6. a. (6). (f). 

Check tuning. 

Check Calibrate switch. 
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RESTRICTED AN/FRR-24 
NAVSHIPS 91580 CORRECTIVE MAINTENANCE 

T4\BLE 7-11. TROUBLE SI-DOTING CHART 0·131/FRR-24 (CONT'D) 

~CK HOW TO CHECK 

.cor V-805 and accordance with Method B, Par. 4, except that 
.nerator V -806 test lead CX-1363/U is omitted, to jack 2J 17, 

2]18 or 2]19 on the Patch Panel. Adjust the 
generator to an output frequency of 30 me. 
Adjust the Microvolt control on the generator 
until the 2nd. I.F. Level meter reads identical 
with the reading previously obtained when the 
output of the harmonic oscillator was injected 
into the Amplifier-Converter unit. The output 
of the signal generator should read between 
1500 and 2500 uvs. 

~ 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

ORIGINAL 
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TUBE 
TYPE 

6AH6 

6AL5 

6AH6 
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TABLE 7-12. TUBE OPERATING VOLTAGES AND CURRENTS 0·131/FRR-24 

PLATE PLATE SCREEN SCREEN SUPP 

FUNCTION (E) (MA) (E) (MA) (E) 

Crystal Oscillator A 195 8.5 150 2.5 0 

Meter Rectifier 0 neg. -- -- --
Crystal Oscillator B 195 8.5 150 2.5 0 

Meter Rectifier 0 neg. -- -- --
200 Kc. Oscillator 80 2 85 3 0 

Harmonic Generator 66 1.5 73 1.4 0 

~~~- ------ L --- - --------- -- -- -- - ----

CATH GRID 
(E) (E) 

1.5 ·25 

2 --
1.5 -24 

2 --

0 -9 

-- -75 

HEATER 
A.C. (E) 

6.3 
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6.3 

- -----

n,.. 
Oz 
;o" ;o., 
m;o 
n;o ... ~ < .... 
m 
~ 
> 
% ... m z 
> z 
n 
m 

z 
>;o 
<m 
Cit Cit 
:Z:::-i 
-;o .,_ 
e~tn 
-o-t 
-m 
~c 
0 

Cit 

~ .. 
i 

...... 



7 Section RESTRICTED 
HAVSHIPS 91580 

AN/FRR·24 
CORRECTIVE MAINTENANCE 

v 1.5 
ISO""" 

v '155 
60K 

v 0 
-0- v * 

00 

FRONT 

v * -=-

v 0 ~ lv-ao2 
v 1.75 
~ v 0 

0 4700 

_1!Q 

v * v 75 
~ 27Kl v -25 v * ~ 

' ' v 1.75 
4700 

v 0 
0 

CONDITIONS: 

I, MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 

2. 1000 OHM /VOLT METER USED, 

3. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 

4. ALL VOLTAGES D.C. EXCEPT AS NOTED. 

5. OSCILLATOR A AND B SWITCHES ON. 

CALIBRATE SWITCH ON, 

OUTPUT A AND B CONTROLS AT 10. 

CRYSTALS PLUGGED IN. 

6. * 6.3 V.A.C. ACROSS PINS 3 AND 4. 

0 

Figure 7-30. Voltage and Res is to nee Data Chart, Oscillator Assembly 0-131/FRR-24 
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AN/FRR-24 RESTRICTED Section 1 
CORRECTIVE MAINTENANCE NAVSHIPS 91580 

TABLE 7-13. TROUBLE SHOOTING CHART AM-440/FRR-24 

WHAT TO CHECK 

I.F. Amplifier V-901 

Audio Amplifiers V -904 
and V-905 

A.G.C. Delay V-903A 

Noise Limiter V-903B 

ORIGINAL 

HOW TO CHECK 

Connect signal generator AN/URM-25 between the 
input of V-901 (TP-1, Figure 7-31) and chassis in 
accordance with Method A, Par. 4. Connect the 
D.C. voltmeter, Model OBQ or ME-25/U between 
the diode load (TP-2, Figure 7-31) and chassis. 
Adjust the output of the signal generator to 1.0 
volt at 50 kc. with modulation OFF. Set the 
Audio Bandwidth switch S-901 alternately at 
600 cycles and 6 kc. A reading of between 
9 and 11 volts should be obtained on the volt
meter at both positions of the Audio Bandwidth 
switch. 

Connect the generator in accordance with Method 
B, Par. 4 between the input of V-901 (TP-1, Fi
gure 7-31) and chassis. Connect audio level 
meter AN/URM-38 across the Phones jack 
J-902 (TP-3, Figure 7-59). Adjust the generator 
for an output signal of 0.1 volt at 50 kc., modula
ted 30% at 1000 cps. Set the A.F. Level control 
at 10. A reading of at least 11.75 DB (15 milli
watts) 'should be obtained on the audio level 
meter. 

Connect the signal generator as outlined under 
I.F. amplifier V-901. Connect D.C. voltmeter 
Model OBQ or ME-25/U between pin 7 of V-903 
(TP-4, Figure 7-31) and chassis. Adjust the 
Microvolt control on the generator for an output 
of 1.0 volt. Set the R.F. Gain control at 10. A 
negative reading between 4.5 and 5.5 volts 
should be obtained on the voltmeter. 

Keep the signal generator connected as outlined 
under audio amplifiers V-904 and V-905. Con
nect oscilloscope Model OS-8/U across the 
Phones jack (TP-3, Figure 7-59). Adjust 
the generator for a 0.1 volt output at 50 kc. 
modulated 30% at 1000 cps. Set the A.N.L. 
switch at ON. Note the pattern obtained on 
the oscilloscope. One modulation peak 
should be clipped between 25% and 35%. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-901 or V-902 and/or 
V-901 or V-902 circuit com
ponents, Check !COmponents 
by voltage and resistance 
measurements. See Figure 
7-32 and Table 7-14. 

Check alignment according 
to Par. 6. a. (3) (e). 

Tubes V-904, V-905 and/or 
V-904, V-905 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-32 and Table 7-14. 

Check setting of the A.F. 
Level control 

Tube V-903A and/or V-903A 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-32 and Table 
7-14. 

Check setting of the R.F. 
Gain control. 

Tube V-903B and/or V-903B 
circuit components. Check 
components by voltage and 
resistance measurements. 
See Figure 7-32 and Table 
7-14. 

Check setting of A.N.L. 
switch. 
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AN/FRR·24 

CORRECTIVE MAINTENANCE 
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Figure 7-31. Test Point Locations Bottom of Chassis, Amplilier-Detec tor AM-440/FRR-24 
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TUBE 
TYPE 

6AK6 

112 6ALS 

l/2 6ALS 

1/2 6ALS 

1/2 6AL5 

6BA6 

6AK6 

TABLE 7-14. TUBE OPERATING VOLTAGES AND CURRENTS AM-440/FRR-24 

PLATE PLATE SCREEN SCREEN StiPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

I.F. Amp. 175 11 178 4 0 7.0 

Detector -.3 0 -- -- -- 0 

Detector -.3 0 -- -- -- 0 

A.G.C, Delay 2.5 0 -- ~- -- 2.7* 

Noise Limiter -.3 0 -- -- -- --

1st. Audio Amp. 45.0 neg. 24 neg. 0 1.2 

Audio Output 180 13 188 2 0 8.2 

"'R.F. Gain at 10. 

GRID HEATER 
(E) A.C. (E) 
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V <I 
IOK 

NC 

v 0 
0 

v * 
00 

v * 00 

vo 
0 

v 0 
115K 

v 7.5 
540 

v 0 
0 

V <I 
IOK 

V* 
00 

v * co 
V-901 
6AK6 

v 185 
40K 

v 185 
40K 

CONDITIONS 

RESTRICTED 
NAVSHIPS 91580 

FRONT 

v 0 
50 0K 

v 8.5 
550 

v 200 
~ 

v 190 
40K 

V* co 

V* co 
v 0 

0 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

V <I 

v * 
00 

V <I 
5000 

V-1.35 
2.700 

v -1.3 
2.00K 

NC 

V-903 
6AL5 

2 MEG· 

V* 
00 

v * co 
vo 

0 

v 0 
I MEG· V-904 

6BA6 

V I. 2. 
2TO 
V9 
600K 
v 10 

90K 

v * 00 

I. MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS EXCEPT AS NOTED. 
2. 1000 OHM/VOLT METER USED. 
3. NO SIGNAL INPUT. 
4. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 
5. A.G.C. SWITCH AT OFF, R.F. GAIN CONTROL AT 10. 

A.F. LEVEL CONTROL AT 10, A.N.L. SWITCH AT OFF. 
6. ALL VOLTAGES D.C. EXCEPT AS NOTED. 
*6.3 VOLTS A.C. ACROSS PINS 3 AND 4. 

7-54 
Figure 7-32. Voltage and Resistance Data Chart, Amplifier-Detector AM-440/FRR-24 
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AH/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
HAYS HIPS 91 580 

Section 7 

TABLE 7-15. TROUBLE SHOOTING CHART AM-438/FRR-24 

WHAT TO CHECK 

I.F. Amplifier V-1001, 
Detector V-1002 and 
Switching Diode V-1003A 

I.F. Amplifier V-1004, 
Detector V-1005 and 
Switching Diode V-1003B 

I.F. Amplifier V-1006, 
Detector V-1007 and 
Switching Diode V-1008 

Audio Amplifiers V-1010 
and V-1011 

A.G.C. Delay V-1009B 

ORIGINAL 

HOW TO CHECK 

Connect signal generator AN/URM-25 between the 
input of V-1001 (TP-1, Figure 7-33) and chassis. 
Connect the generator in accordance with Method 
A, Par. 4. Adjust the output of the signal genera
tor to 1.0 volt at 50 kc. with modulation OFF. 
Set the Level Indicator switch at 1 and set the 
Audio Bandwidth switch alternately at 600 
cycles and 6 kc. A reading between 0.9 and 1.1 
rna. should be obtained on the Diversity Level 
meter at both positions of the Audio Bandwidth 
switch 

Connect signal generator AN/URM-25 between the 
input of V-1004 (TP-2, Figure 7-33) and chassis. 
Adjust the output of the signal generator to 1.0 
volt at 50 kc. with the modulation OFF. Set the 
Level Indicator switch at 2 and set the Audio 
Bandwidth switch alternately at 600 cycles and 
6 kc. A reading between 0.9 and 1.1 rna should 
be obtained on the Diversity Level meter at 
both positions of the Audio Bandwidth switch. 

Connect signal generator AN/URM-25 between the 
input of V-1006 (TP-3, Figure 7-33) and chassis. 
Adjust the output of the signal generator to 1.0 
volt at 50 kc. with the modulation OFF. Set 
the Level Indicator switch at 3 and set the 
Audio Bandwidth switch alternately at 600 
cycles and 6 kc. A reading between 0.9 and 
1.1 ma. should be obtained on the Diversity 
Leve 1 meter at both positions of the Audio 
Bandwidth switch. 

Connect the signal generator in accordance 
with Method B, Par. 4. between the input 
of V-1006 (TP-3, Figure 7-33) and chassis. 
Connect audio level meter AN/URM-38 across 
the Phones jack J-1002 (TP-4, Figure 7-60). 
Adjust the generator for an output signal of 
0.1 volt at 50 kc., modulated 30% at 1000 cps. 
Set the A.F. Level control at 10. A reading 
of at least 11.75 DB (15 milliwatts) should be 
obtained on the audio level meter. 

Connect the signal generator as outlined under 
I.F. amplifier V-1006. Connect D.C. voltmeter 
Model OBQ or ME-25/U between pin 7 of 
V-1009 (TP-11, Figure 7-33) and chassis. Ad
just the Microvolt control on the generator for 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-1001, V-1002 or 
V-1003A and/or V-1001, 
V-1002 or V-1003A circuit 
components. Check com
ponents by voltage and 
resistance measurements. 
See Figure 7-34 and Table 
7-16. 

Check alignment according 
to Par. 6. a. (3). (f). 

Tube V-1004, V-1005 or 
V-1003B and/or V-1004, 
V-1005 or V-1003B circuit 
components. Check com
ponents by voltage and re
sistance measurements. See 
Figure 7-34 and Table 7-16. 

Check alignment according 
to Par. 6. a. (3). (f). 

Tube V-1006, V-1007 or 
V-1008 and/or V-1006, 
V-1007 or V-1008 circuit 
components. Check com
ponents by voltage and re
sistance measurements. See 
Figure 7-34 and Table 7-16. 

Check alignment according 
to par. 6. a. (3). (f). 

Tubes V-1010, V-1011 and/ 
or V-1010, V-1011 circuit 
components. Check com
ponents by voltage andre
sistance measurements. 
See Figure 7-34 and Table 
7-16. 

Tube V-1009B and/or 
V-1009B circuit components. 
Check components by volt
age and resistance measure
ments. See Figure 7-34 

7-55 



1 Section 

lOO~~~~-QI 

RESTRICTED 
NAVSHIPS 91580 

~06) 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

oe=:.:.:J--0 
o-c=J--o 

lh~--------------1 D ~ 

D ~[]]Q 6 

XV-1009 

0 o-e::::=J-o 
o-c::=:::=:::J

- o-e::=J-<:l 

co 0> 
o--e=J-o 
~ 

0 0 
TP-11 

0 ~ 0'1(0: 
0 0 

0 0 0 
C3 C3 C3 

[Q]] (0 0 0) @o-6) 

§ 

I 

0 (9) 

l9J @ @ 

u:@u:@~ 
l9J @ l9J 

II@rr@n@l 

II 
@j @ @ 

@j ~ 

(©I 
~ 

f?il~ flnlo ~n~O rv[nni . LJ! Jjj~ llil 0 u ~I~ Wl_lL ~ ~ L ii 

TP-6 TP-1 TP-5 TP-8 TP-2 TP-7 TP-10 

Figure 7-33. Test Point Locations Bottom ol Chassis, Amplifier-Detector AM-438/FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

Section 7 

TABLE 7-15. TROUBLE SHOOTING CHART AM-438/FRR-24 (CONT'D) 

WHAT TO CHECK 

A.G.C. Delay V-10098 
(cont'd) 

Noise Limiter V-1009A 

ORIGINAL 

HOW TO CHECK 

an output of 1.0 volt. Set the R.F. Gain con
trol at 10. A negative reading between 4.5 and 
5.5 volts should be obtained on the voltmeter. 

Connect the signal generator as outlined under 
audio amplifiers V-1010 and V-1011. Connect 
oscilloscope, Model OS-8/U, across the Phones 
jack J-1002.(TP-4, Figure 7-60). Adjust the 
generator for a 0.1 volt output modulated 30% 
at 1000 cps. Set the A.N .L. switch at ON. 
Note the pattern obtained on the oscilloscope. 
One modulation peak should be clipped between 

25% and 35% 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

and Table 7-16. 

Tube V-1009A and/or 
V-1009A circuit components. 
Check components by volt
age and resistance measure
ments. See Figure 7-34 
and Table 7-16. 

Check setting of A.N.L. 
switch. 

7-57 



...... 
I 

U1 
00 

;:o 
m 
Cll 
-f 
;:o 
n 
-f 
m 
0 
Cll 
m 
n 
c: 
;:o 
-f 
-< 
z ., 
0 
;:o 
~ ,... 
-f 
0 z 

0 
;:o 
Ci 
z ,... 
r 

TUBE 
fYPE 

6AK6 

1/2 6AL5 

1/2 6AL5 

1/2 6AL5 

1/2 6AL 5 

6AK6 

1/2 6AL5 

1/2 6AL 5 

6AK6 

1/2 6AL5 

1/2 6AL5 

1/2 6AL5 

1/2 6AL5 

1/2 6AL5 

6BA6 

6AK6 

TABLE 7-16. TUBE OPERATING VOLTAGES AND CURRENTS AM·438/FRR·24 

PLATE PLATE SCREEN SCREEN SUPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

I.F. Amp. 175 12 176 5 0 8.2 

Detector 0 neg. -- -- -- neg. 

Detector 0 neg. -- -- -- neg. 

Switching Diode neg. neg. -- -- -- neg. 

Switching Diode neg. neg. -- -- -- neg. 

I.F. Amp. 175 12 175 5 0 s.o 

Detector 0 neg. -- -- -- neg. 

Detector 0 neg. -- -- -- neg. 

I.F. Amp. 165 12 165 4.5 0 7.8 

Detector 0 neg. -- -- -- neg • 

Detector 0 neg. -- -- -- neg. 

Switching Diode neg. neg. -- -- -- neg. 

Noise Limiter neg. neg. -- -- -- neg. 

A.G.C. Delay -3.2 neg. -- -- -- -2.8 

1st. Audio 41 neg. 21 neg. 0 1.2 

Audio Output 175 13.5 180 2.5 0 9 
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AN/FRR-24 RESTRICTED 
NAVSHIPS 91580 

Section 7 
CORRECTIVE MAINTENANCE 

FRONT 
r 
I 

CONDITIONS: 

I, MEASUREMENTS MADE BETWEEN SPECIFIED POINT AND CHASSIS, 

V-1002 ®(f) CD 
EXCEPT AS NOTED. 

6AL5 6 I 2.1000 OHM/VOLT METER USED. 
@ ® 3. NO SIGNAL INPUT. 

@@ 
4. POWER ON FOR VOLTAGE MEASUREMENTS. 

V-1001 ®@@@ UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. 

6AK6 CD @ 5. A.G.C. SWITCH AT OFF, A.N.L. SWITCH AT OFF, 

(f) A.F. LEVEL CONTROL AT 10, R.F, GAIN CONTROL AT 10. 

6. ALL VOLTAGES o.c. EXCEPT AS NOTED· 

V-1005 ®(f) CD 
6AL5 @ ® 

@@ V-1003 (f) V-1009 ®(!) CD 
6AL5 ® CD 6AL5 6 I 

V-1004 ®@@® @ ® ® ® 
6AK6 @@ @@ 

<D @ 
co V-1008 ®@®@ V-1010 ®@@® 

V-1007 ® 
6AL5 CD ® 6BA6 (!) ® 

6AL5 ® CD co (j) 

@ ® 
V-1011 ®® CD @@ 

V-1006 @@ 
6AK6 @ ® 

6AK6 ® ® 
@@ 

<D @ 
(j) 

TUBE PIN NO. I 2 3 4 5 6 7 
V-1001 VOLTS 0 _{) * * 190 190 8.5 

OHMS lOOK 0 co co 40K 40K 500 

V-1002 VOLTS 0 -.2 * * 0 0 -.2 
OHMS 0 II OK co co 0 0 IIOK 

V-1003 VOLTS -.2. -.2 * * -.I 0 -.2 
OHMS IIOK IOK co co II OK 0 IOK 

V-1004 VOLTS 0 0 * * 185 185 8.5 
OHMS lOOK 0 co co 40K 40K 500 

V-1005 VOLTS .I * * 0 -. 
OHMS 0 II OK co co 0 0 II OK 

V-1006 VOLTS 0 0 * * 185 185 8.5 
OHMS lOOK 0 co co 40K 40K 500 

V-1007 VOLTS 0 .15 * * 0 0 .15 
HMS 0 II K co co IIJK 

V-1008 VOLTS 0 -.2 * * -.2 0 0 
OHMS 0 IOK co co I,:>C K 0 0 

V-1009 VOLTS -1.7 0 * * 0 -1.7 
OHMS 2000 5000 co co 2MEG 0 200K 

V-1010 VOLTS 0 0 * * 9.5 8.5 1.2 
JHMS ME.G co co .jQCIK 6' OK :Z4 

V-1011 VOLTS 0 0 * * 185 195 9 
L__ 

OHMS 470K 0 co co 40K 40K 600 

* 6,3 V.A.C. ACROSS PINS 3 S. 4 

Figure 7-34. Voltage and Resistance Data Chart, Amplifier-Detector AM-438/FRR-24 
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7 Section RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

TABLE 7-17. TROUBLE SHOOTING CHART KY-62/FRR-24 

WHAT TO CHECK HOW TO CHECK 

Audio Output V-1103, V-1104, Connect audio level meter AN/URM-38 across 
V-1105 resistor R-1155 (TP-1, Figure 7-66). Set the 

Reception switch at Ext. Connect audio oscil
lator LAJ or TS-382A/U to the input side of 
C-1101 (TP-4, Figure 7-66). Increase the A.F. 
Level control to maximum. A reading of 10.8 DB 
(12 milliwatts) should be obtained on the meter 
with an input of 0.35 volts or less. Connect a 
pair of headphones to the Phones jackJ-1106. 

Tone Oscillators V-1106, 
V-1107 

D.C. Amplifiers V-1101, 
V-1102 

7-60 

An audio tone should be heard in the headphones. 
Vary the Monitor Level control and note that the 
audio tone varies as the control is moved from 
minimum to maximum. 

Remove the cables from connectors J -1102, 
J-1103 and J-1105 at the rear of the cabinet. 
Connect audio level meter AN/URM-38 across 
resistor R-1155 (TP-1, Figure 7-66). Connect 
Multimeter ME-6/U between pin 2 of V-1107 
(TP-2, Figure 7-66) and chassis. Set the Re
ception switch at Test and the Threshold con
trol at 0. Set the Tone switch at Var. and ad
just the A.F. Level control to obtain a reading 
of 10.8 DB (12 milliwatts) on the Audio Level 
meter. Set the Variable Frequency dial at 
5000 cycles. A voltmeter reading of ·1.9 volts 
should be obtained. Set the Variable Frequency 
dial at 400 cycles. A voltmeter reading of 1.9 
volts should be obtained. Set the Tone switch 
at Fixed. Vary the Fixed Frequency switch 
from 595 cycles through 1785 cycles. A volt
meter reading of 1.9 volts should be obtained 
at each setting of the Fixed Frequency switch. 

Connect the vertical amplifier input of the os
cilloscope across resistor R-1155 (TP-1, Fi
gure 7-66). Connect variable audio oscillator 
TS-382A/U through a 0.01 mf. capacitor between 
the input of V-1101A (TP-3, Figure 7-66) and 
chassis. Adjust the input from the audio oscil
lator to approximately 6 volts RMS. Connect a 
pair of headphones to the Phones jack. Set the 
Tone switch at Ext. and adjust the Threshold 
control R-1103 until an audio tone is heard in 
the headphones. Set the tuning dial of the audio 
oscillator at 500 cycles. An unbroken line 
should be observed on the oscilloscope screen. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tubes V-1103, V-1104, 
V-1105 and/or V-1103, 
V-1104, V-1105 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-35 and Table 7-18. 

Check A.F. Level control. 

Check setting of Tone 
switch. Check setting of 
Reception switch. 

Check setting of Monitor 
Level control. 

Tubes V-1106, V-1107 and/ 
or V-1106, V-1107 circuit 
components. Check compon
ents by voltage and resis
tance measurements,. See 
Figure 7-35 and Table 7-18. 

Check alignment according 
to Par. 6. a. (6). (g). 

Check Tone switch S-1102. 

Tubes V-1101, V-1102 and/ 
or V-1101, V-1102 circuit 
components. Check compon
ents by voltage and resis
tance measurements. See 
Figure 7-35 and Table 7-18. 

Check Threshold control. 

Check Reception switch. 

ORIGINAL 
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TUBE 
TYPE 

1/2 12AX7 

1/2 12AX7 

6C4 

6AK6 

6AK6 

6AK6 

6AG5 

6]6 

6AQ5 

OC3/VR105 

OC3/VR105 

TABLE 7-18. TUBE OPERATING VOLTAGES AND CURRENTS KY-62/FRR·24 

PLATE PLATE SCREEN SCREEN SUPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

D.C. Amp. 44 neg. -- -- -- 10 

D.C. Amp. 40 neg. -- -- -- 34 

D.C. Amp. 105 neg. -- -- -- 50 

Audio Output 170 17 170 3 -- 6.7 

Audio Output 205 20 205 3 -- 110 

Audio Output 205 20 205 3 -- 110 

Monitor Output 225 4* 225 -- -- 4 

Tone Osc. 97 2.2 -- -- -- 2 

Tone Osc. 68 11 120 2 -- 7 

Voltage Regulator 210 12 -- -- -- 105 

Voltage Regulator 105 22 -- -- -- 0 

*Total Current for plate and screen. 

GRID HEATER 
(E) A.C. (E) 

0 6.3 

34 --
39 6.3 

0 6.3 

106 6.3 

106 6.3 

0 6.3 

0 6.3 

0 6.3 

-- --
-- --
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* = ill 
12 K 

RESTRICTED 
NAVSHIPS 91580 

FRONT 

CONDITIONS: 

I. MEASUREMENTS MADE BETWEEN SPECIFIED 

POINT AND CHASSIS, EXCEPT AS NOTED. 

2.1000 OHM/VOLT METER USED. 

3.NO SIGNAL INPUT. 

4. POWER ON FOR VOLTAGE MEASUREMENTS. 

UNIT DISCONNECTED FOR RESISTANCE 

PINS #3 AND #4. 

ACROSS PINS #4, #5 AND #9. 

AN/FRR·24 

CORRECTIVE MAINTENANCE 

= 
0 

50 0K 

N 

= = V-1110 
6AG5 

Figure 7-35. Voltage ancl Resistance Data Chart, Keyer KY-62/FRR-24 
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TABLE 7-19. TROUBLE SHOOTING CHART CV-127/FRR-24 

W'HAT TO CHECK 

50 Kc. Limiter V-1201 

Discriminator V-1204 

1700 Kc. Oscillator V-1208 

D.C. Amplifiers V-1205 
and V-1206 

ORIGINAL 

HOW TO CHECK 

It is essential when the electrical circuits of the 
CV-127/FRR-24 are being checked that this unit 
shall be connected to the R.F. Amplifier AM-454/ 
FRR-24. Make the following connections on the 
AM-454/FRR-24: Connect signal generator AN/ 
URM-25 berween pin 1 of V-603 (TP-7, Figure 
7-26) and chassis. Connect the generator in 
accordance with Method A, Par. 4. Connect the 
multimeter ME-6/U be rween terminal 3 of T -601 
(TP-3, Figure 7-26) and chassis. Set the F .S.K. 
Diversity Level control at 10. Make the following 
connection on the CV-127/FRR-24. Connect D.C. 
voltmeter Model OBQ or ME-25/U across diode load 
resistor R-1217 (TP-5, Figure 7-36). Adjust the 
output frequency of the signal generator to 50 kc. 
modulated 30% at 1000 cps. Vary the Microvolt 
control on the signal generator until a voltage 
range of from 0 to 1.5 volts is obtained on the ME-
6/U. Limiting action should start at approximately 
0.05 volt and remain nearly constant to 1.5 volts. 
Corresponding readings on the D.C. voltmeter 
should read between 75 and 80 volts. 

Keep the signal generator connected as outlined 
under limiter V-1201. Connect the D.C. volt
meter OBQ or ME-25/U between the Deviation 
Compensation control R-1221 (TP-2, Figure 
7-61) and chassis. Set the voltmeter on the 
100-volt scale. Adjust the R.F. output of the 
signal generator to 50 kc. Vary the output fre
quency of the generator 3 kc. higher and then 
3 kc. lower from the center frequency of 50 kc. 
The voltmeter reading should be approximately 
70 volts positive on one frequency and conver
sely, 70 volts negative on the other frequency 
setting. 

Remove the cable from the 1700 kc. output con
nector J-1203 at the rear of the cabinet andre
move the bottom cover of the oscillator com· 
partment. Connect the ME-6/U between termi
nal 4 of Z-1206 (TP-3, Figure 7-36) and chas
sis. A reading of approximately 0.5 volt should 
be obtained on the voltmeter. 

Connect the signal generator AN/URM-25 as 
outlined under limiter V-1201. Connect volt· 
meter ME-25/U or OBQ between pin 7 of V-1206 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tube V-1201 and/or V-1201 
circuit components. Check 
circuit components by volt
age and resistance measure
ments. See Figure 7-37 and 
Table 7-20. 

Tubes V-1202, V-1203, 
V-1204 and/or V-1202, 
V-1203, V-1204 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-37 and Table 7-20. 

Check alignment according 
to Par. 6. a. (3). (g). 

Tubes V-1208, V-1207 and/or 
V-1207, V-1208 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 

7-37 and Table 7-20. 

Check alignment according 
to Par. 6. a. (6). (h). 

Tubes V-1205, V-1206 and/or 
V-1205, V-1206 circuit com· 
ponents. Check components 
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TABLE 7-19. TROUBLE SHOOTING CHART CV-127/FRR-24 (CONT'D) 

WHAT TO CHECK 

D.C. Amplifiers V-1205 
and V-1206 (cont'd) 

Cathode Ray Monitor 
V-1216 

A.F .C. and C.O.N.S. 
Amplifier V-1217 

ORIGINAL 

HOW TO CHECK 

(TP-7, Figure 7 -36) and chassis. Set the Devi
ation Compensation control at zero. A reading 
of 5.8 volts should be obtained on the voltme.ter. 
Connect the voltmeter Model OBQ or ME-25/U 
between pin 2 of V-1205 (TP-6, Figure 7-36) and 
chassis. Set the Mark-Polarity switch at Normal. 
Tune the signal generator 500 cycles higher than 
the center frequency of 50 kc. and advance the 
Deviation Compensation ct>ntrol until the volt
meter connected to TP-6 reads plus 2.5 volts. 
The meter connected between TP-7 and chassis~ 
should now read 9.3 volts. Tune the signal 
generator lower in frequency until the meter 
connected to TP-6 reads minus 2.5 volts. The 
meter connected to TP-7 should now read plus 
2.3 volts. 

Note the pattern obtained on the oscilloscope 
screen. All controls associated with the os
cilloscope should perform their prescribed 
functions, 

Refer to Par. 5. c. (9). (d). A.F .C. check and 
Par. 5, c. (9). (e). C.O.N.S. amplifier check. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

by voltage and resistance 
measurements. See Figure 
7-37 and Table 7-20. 

Check setting of Deviation 
Compensation control. 

Check setting of Output 
Centering control. 

Tube V-1213 and/or vertical 
amplifier circuit components. 

Tube V-1214 and/or hori
zontal sweep oscillator cir
cuit components. 

Tube V-1215 and/or horizon
tal amplifier circuit compon
ents. 

Tube V-1216 and/or oscillos
cope circuit details. 

Check components by voltage 
and resistance measurements. 
See Figure 7-37 and Table 
7-20. 

Tubes V-1209, V-1210, 
V-1217, V-1212 and/or V-1209, 
V-1210, V-1217, V-1212 cir
cuit components. Check com
ponents by voltage and resis
tance measurements. See 
Figure 7-37 and Table 7-20. 

Check contacts of relay 
K-1201. 
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TUBE 
TYPE 

1/2 12AX7* 

1/2 12AX7u 

6AG5 

6AG5 

1/2 6AL5& 

1/2 6AL5&& 

1/2 12AX7* 

1/2 12AX7** 

6C4 

1/2 6AL5& 

1/2 6AL5&& 

1/2 6]6 fl 

1/2 6]6flfl 

6AU6 

1/2 6]6!1 

TABLE 7-20. TUBE OPERATING VOLTAGES AND CURRENTS CV-127/FRR-24 

FUNCTION 

D.C. Limiter 

D.C. Limiter 

Discr. Driver 

Discr. Driver 

Discriminator 

Discriminator 

D.C. Amp. 

D.C. Amp. 

D.C. Amp. 

Mark Detector 

Mark Detector 

Freq. Control 

Freq. Control 

Oscillator 

R.F. Amp. 

*Pins 1, 2 and 3. 
**Pins 6, 7 and 8. 

PLATE PLATE 
(E) (MA) 

111 neg. 

110 neg. 

180 4.5 

170 4.5 

0 0 

0 0 

115 neg. 

95 neg. 

300 6.1 

5.6 neg. 

5.6 neg. 

128 5 

128 5 

126 5*** 

240 6 

•••Total Current for plate, screen and suppressor. 
#Pins 1, 6 and 7. 
UPins 2, 5 and 7. 

SCREEN 
(E) 

--

--

95 

95 

--
--

--

--
--

--
--

--

--

126 

--

SCREEN SUPP 
(MA) (E) 

-- --

-- --
1.3 --
1.3 --
-- --

-- --

-- --

-- --

-- --

-- --
-- --
-- --

-- --
-- 126 

-- --
&Pins 2 and 5. 
&&Pins 7 and 1. 

CATH 
(E) 

1.5 

1.5 

1 

1.2 

0 

0 

1.3 

1.3 

13.4 

5.2 

5.2 

19 

19 

neg. 

5.6 

GRID 
(E) 

0 

0 

0 

0 

--
--
• 75 

.75 

3 

--
--
19 

8.5 

-3.1 

0 

HEATER 
A.C. (E) 

6.3 

--
6.3 

6.3 

6.3 

--

6.3 

--

6.3 

6.3 

--
6.3 

--
6.3 

6.3 
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TUBE 
TYPE 

1/2 6]6 1111 

1/2 12AX7* 

1/2 12AX7u 

2D21 

1/2 12AX7* 

1/2 12AX7** 

1/2 12AU7* 

1/2 12AU7** 

OA2 

OB2 

2BP1 

TABLE 7-20. TUBE OPERATING VOLTAGES AND CURRENTS CV-127/FRR-24 (CONT'D) 

FUNCTION 

R.F. Amp. 

Vertical Amp. 

Vertical Amp. 

Horiz. Sweep Osc. 

Horiz. Amp. 

Horiz. Amp. 

CONS Amp. 

CONS Amp. 

Voltage Regulator 
(V-1211) 

Voltage Regulator 
(V-1212) 

Cathode Ray 
Monitor 

*Pins 1, 2 and 3. 

**Pins 6, 7 and 8. 
H#Pins 2, 5 and 7 • 

PLATE 
(E) 

240 

190 

190 

31 

175 

200 

150 

225 

150 

105 

CATH 
(E) 

-275 

PLATE 
(MA) 

6 

1.1 

1.1 

1 

1.25 

1. 

neg. 

9 

15 

17 

GRID 
(E) 

-200 

SCREEN SCREEN SUPP CATH 
(E) (MA) (E) (E) 

-- -- -- 5.6 

-- -- -- 7.2 

-- -- -- 7.2 

0 0 -- 0 

-- -- -- 1.4 

-- -- -- 1.7 

-- -- -- 1 

-- -- -- 105 

-- -- -- 0 

-- -- -- 0 

FOCUSING DEF 
GRID ANODE ANODE PLATE 

(E) (E) (MA) (E) 

-170 200 neg. pin 6·190 
pin 7·190 
pin 9-195 
pin 10-200 

GRID HEATER 
(E) A.C. (E) 

0 --
5 6.3 

5.8 --

.4 6.3 

0 6.3 

0 --

-5.4 6.3 

138 --
-- --

-- --
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V-1202 
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~ 
® ® 
.CD (J;® 

V-1206 
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® ® 
i:D (J;® 

V-1201 
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'® ® 
0) 

..@IZ'Cl2 
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(D®@ 

@J 

12.0K 7 ~ 32.0K ..._ ~ 

2.00 NC 

165 
SOK 

.@ @, 

~ 
V-1217 
12AU7 

TUBE I PIN NO. I I I 2 I 3 I 4 I 5 I 6 I 7 

V-1201 Pc'OLTS 110 I 0 I I I * * I * * j 100 I 0 
OHMS 22K 45 30K = = 53K 0 

v 1202 ~s 1 a 1 -.s--t--*=F * 1 185 1 90 t .8 - OHMS 560K 150 ==· 40K 170K 150 I VOLTS I 0 I I I * I * I 170 I 90 V-I2.0 3 O'HMS 560K 150 = = 38K 150K I 150 

~s I a I o -F*-=f= * I a I o V-l 204 Oli!YfS #150K 89K == ... ""1401< 0 I 85K 

V-1205 6~~TSS s6o 
V-1206 6~~TSS 2.~~0 

AN/FRR-24 
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V-1209 
6J6 

/®@' 
I@ (!JI 
I@ I 
',~_(jd/ 

V-1208 
6AU6 

t/cD®'' 
I @I 
1(V @I 
'@_~, 

,'@@~,V-1207 
I@) 01 6J6 
\@ I 

\®CD/ , __ 

V-1211 
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~ '®w (j)' 

.@@@®. 
~ 
~ 

'®(j) 0 

·~ 
V-1212 
082 

8 

30K 

1800 

·i? 0 

~ 
V-1210 
6AL5 

9 

** = 

** = 

CONDITIONS: 

1. MEASUREMENTS MADE BETWEEN 

SPECIFIED POINT AND CHASSIS, 

EXCEPT AS NOTED. 

2.1000 OHM/VOLT METER USED • 

3.NO SIGNAL INPUT. 

4, POWER ON FOR VOLTAGE 

MEASUREMENTS. 

UNIT DISCONNECTED FOR 

RESISTANCE MEASUREMENTS. 

~s t 250-f 250 * =t=-* 1 o 1 a t 6 =t= - 1 -V-I2.0 7 OHMS 17K 17K = = 14 0 47-

a fvorrs 1 2..5 1 130-f= * 1 * 1 130 1 130 V-l 20 oHMS 2.20K 16K= = 17K 17K 14 
fVOl.TS 180 I 180 F * I * 0 I 0 I 14. 

V-l 209 oHMS 27K 27K = = 2MEG 450K 1700 

V-1210 

V-1211 

V-1212 

V-1213 

V-1214 

V-i2i5 

V-1216 

V-1217 

VOTI~5 1 5 r .----~ ---* 1 5 1 o 1 5 
OHMS__[ I MEG 5700 I = I = 1. JMEG t 0 I 5700 
VoLTS 150 1 o ~ -=-=r-o 1 
OHMS 12.K 0 o 0 12K T 0 0 
VOLTS I 105 I 0---- 0 1· ICl'> 
OHMS 33K 0 0 I 0 33K 0 0 

I VOLT5_[ ___ l2~ L 6 -T--7.5~ * I * * I 160 5.8 
OHMS SOK I I MEG I 3700 I = = I BOK I 1.4MEG 
VOLTS 0 I o I * ~-- * o I 290 0 
OHMS I 6MEG I 0 = = 0 300K I 0 
VOLTS I 170 I o I 1.3 r·-** **I 175 I 0 
OHMS 12K 430K~__l___c::<:l I = I 12.0K I o 

6~~TSS "SEE DRAWING ABOVE" 

VOLTS 0 .5 * * 2.'1~ 4,'\ 
OHMS I 470K I IOMEG I 3300 I = I = 21K 1.5MEG 

* 6.3 V.A.C. ACROSS PINS #3 AND #4. ** 6.3 V.A.C. ACROSS PINS 11'4-#5 AND #9. 

7.5 
3700 

1.4 
1200 

lOS 
'3:'>1< 

#WHEN NOT SHORTED BY MARK POLARITY SWITCH. 

** = 

** <:x:>__ 

* = 
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Figure 7-37. Voltage and Resistance Data Chart, F.S. Converter CV-727/FRR-24 
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TABLE 7-21. TROUBLE SHOOTING CHART CM-32/FRR-24 

WHAT TO CHECK 

Flip-Flops V-1312, V-1313, 
Driver V-1311 and D.C. 
Amplifiers V-1314, V-1315, 
and V-1316 

Flip-Flops V-1320, 
V-1321, Driver V-1319 
and D.C. Amplifiers 
V-1322, V-1323 and 
V-1324 

ORIGINAL 

HOW TO CHECK 

Remove all cable connections from J -1304 through 
J-1309 at the rear of the cabinet. Connect the 
negative lead of voltmeter OBQ or ME-25/U to 
the parallel plates of V-1314 and V-1315 (TP-2, 
Figure 7-38). Set the voltmeter on the 300 volt 
scale and connect the positive lead to a plus 
300 volt source (TP-3, Figure 7-38). This meter 
is used to indicate whether the keying tubes are 
in a conducting or non-conducting state and any 
voltmeter with a 300-volt scale may be used. 
Connect the ends of a 10,000-ohm potentiometer 
(SNSN N16-R-91291-4928) across a 4.5-volt 
battery. Connect the negative end of the battery. 
to chassis and connect the arm of the potentio
meter to the control grid (pin 2) of V-1311 (TP-4, 
Figure 7-3 8). Turn the arm of the potentiometer 
to the negative end of its range. Connect meter 
OBQ or ME-25/U to the grid (pin 2) of V-1311 
(TP-4, Figure 7-38). Adjust the potentiometer 
until the meter connected in the output circuit 
indicates 300 volts. Rotate the potentiometer 
slowly to produce an increase in voltage on 
the meter connected in the grid of V-1311. Note 
the reading on this meter when the meter in the 
output circuit indicates cutoff (approximately 
160 volts on OBQ or ME-25/U). The reading 
should be between 2.2 to 3 volts. Adjust the 
potentiometer to reduce the voltage on the grid 
of V-1311. Note the reading on the meter con
nected in the grid circuit when the meter at the 
output indicates approximately 300 volts. The 
reading should be between O. 7 to 1 volt. To 
creek V-1316 connect an OBQ or ME-25/U to 
the junctio~ of resistors R-1368 and R-1369 
(TP-5, Figure 7-38). The voltage at TP-5 
should be 1.9 volts when the output tubes are 
conducting and 4 volts when cut off. 

The procedure for testing the Flip-Flop circuits 
in this channel is identical with that outlined 
under Flip-Flops Y-1312, V-1313 and Driver 
V-1311 except for the following test point loca
tions: negative-lead of output indicator connected 
to TP~7, Figure 7-38, positive lead to 300-volt 
source TP-3, Figure 7-38, potentiometer con
nection to pin 2 of V-1319 is TP-8, Figure 7-38, 
grid meter connection to pin 2 of V-1319 is TP-8, 
Figure 7-38. For the check of V-1324 the volt
meter is connected to the junction of R-1398 and 
and R-1399 (TP-9, Figure 7-38). 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

Tubes V-1311, V-1312, 
V-1313, V-1314, V-1315, 
V-1316 and/or V-1311, V-1312, 
V-1313, V-1314, V-1315, 
V-1316 circuit components. 
Check components by voltage 
and resistance measurements. 
See Figure 7-39 and Table 
7-22. 

Check settings of potentio
meters R-1343 and R-1346 in 
accordance with Par. 6. a. 
(7). (a). 

Tubes V-1320, V-1321, 
V-1319, V-1322, V-1323, 
V-1324 and/ or V-1320, 
V-1321, V-1319, V-1322, 
V-1323, V-1324 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-39 and Table 7-22. 

Check setting of potentio
meters R-1372 and R-1376 in 
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Figure 7-38. Test Point Locations BoHom of Chassis, Comparator Keyer CM-32/FRR-24 
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AH/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAYS HIPS 91580 

Section 7 

TABLE 7-21. TROUBLE SHOOTING CHART CM-32/FRR-24 (CONT'D) 

WHAT TO CHECK 

Flip-Flops V-1320, V-1321, 
Driver V-1319 and D.C. 
Amplifiers V-1322, V-1323 
and V-1324 (cont'd) 

Combining Diodes V-1301, 
V-1302, V-1303 

ORIGINAL 

HOW TO CHECK 

It is essential when the combining diodes are 
checked that this unit shall be connected to Fre

quency Shift Converter CV-127/FRR-24 (unit 
4D). Remove the cables from connectors 
J-1304 and J-1307 at the rear of the cabinet. 
Make the following connections and adjustments 
on the CV-127/FRR-24. Connect a variable 
audio oscillator, Model LAJ or TS-382A/U be
tween the Deviation Compensation control (TP-2, 
Figure 7-61) and chassis. Set the Keying Speed 
switch at Fast and the Oscilloscope Selector 
switch at Calib. Adjust the Calibration control 
for a one inch internal sweep. Reset the Oscil
loscope Selector switch to Output. Adjust the 
audio oscillator and Deviation Compensation con
trol simultaneously for a one-inch deflection on 
the cathode ray monitor V-1216. Make the fol
lowing connections and adjustments on the CM-
32/FRR-24. Connect oscilloscope OS-8/U be
tween the junction of R-1336, C-1302 (TP-11, 
Figure 7-38) and chassis. Set the Channel A 
Input switch at Single Channel A sine wave 
pattern with an amplitude of between 5 and 7 
volts peak to peak should be obtained on the 
oscilloscope. Move the oscilloscope connections 
to the junction of C-1303, R-1316 (TP-12, Figure 
7-38) and chassis. Change the setting of the 
Channel A Input switch to Diversity, the same 
output should be obtained. Remove the cable 
from connector J-1306 and connect it to connec-
tor J -1304. A sine wave pattern with an amplitude 
of between 5 and 7 volts peak to peak should be 
obtained on the oscilloscope. Remove the cable 
from connector J -1304 and connect it to connector 
J-1307. A sine wave pattern with an amplitude of 
between 5 and 7 volts peak to peak should be ob
tained on the oscilloscope. Move the oscilloscope 
to the opposite end of R-1316 (TP-13, Figure 7-38). 
A clipped wave with an amplitude of 3 to 4 volts 
should be obtained on the oscilloscope. 

RESTRICTED SECURITY INFORMATION 

POSSIBLE DEFECTS 
AND REMEDIES 

accordance with Par. 6. a. 
(7). (a). 

Tubes V-1301, V-1302, 
V-1303 and/or V-1301, 
V-1302, V-1303 circuit com
ponents. Check components 
by voltage and resistance 
measurements. See Figure 
7-39 and Table 7-22. 
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TUBE 
TYPE 

1/2 12AT7H 

1/2 6AL5* 

1/2 6AL5•• 

1/2 6AL5* 

1/2 6AL5*"' 

1/2 12AU7 II 

1/2 12AU7 U 

1/2 12AU7 II 

1/2 12AU7 U 

1/2 12AUH 

1/2 12AU7u 

1/2 12AU711 

1/2 12AU7 U 

1/2 12AUH 

1/2 12AU7U 

1/2 12AUH 

TABLE 7-22. TUBE OPERATING VOLTAGES AND CURRENTS CM-32/FRR-24 (CONT'D) 

FUNCTION 

Combiner (V -1306) 

D.C. Restorer 
(V-1310) 

D.C. Restorer (V -1310) 

D.C. Restorer (V-1318) 

D.C. Restorer (V-1318) 

Driver (V-1311) 

Driver (V-1311) 

Driver (V-1319) 

Driver (V-1319) 

Flip-Flop (V -1312) 

Flip-Flop (V-1312) 

Flip-Flop (V-1320) 

Flip-Flop (V-1320) 

Flip-Flop (V-1313) 

Flip-Flop (V-1313) 

Flip-Flop (V-1321) 

*Pms 2 and 5. 
**Pins 7 and 1. 
#Pins 1, 2 and 3. 

PLATE PLATE 
(E) (MA) 

272 5.1 

0.28 0 

0 0 

0.28 0 

0 0 

llO .95 

70 .4 

110 .95 

70 .4 

155 4.9 

280 0 

155 4.9 

280 0 

15 1.5 

102 0 

102 0 

UPtns 6, 7 and 8. 

SCREEN SCREEN SUPP CATH 
(E) (MA) (E) (E) 

-- -- -- 9.2 

-- -- -- 3.2 

-- -- -- 0.28 

-- -- -- 3.2 

-- -- -- 0.28 

-- -- -- 6.3 

-- -- -- 5.8 

-- -- -- 6.3 

-- -- -- 5.8 

-- -- -- 110 

-- -- -- llO 

-- -- -- 110 

-- -- -- llO 

-- -- -- 6.8 

-- -- -- 6.8 

-- -- -- 6.8 

GRID 
(E) 

6.2 

--

--
--
--
neg. 

1.85 

neg 

1.85 

110 

70 

110 

70 

7.4 

-18 

-18 

HEATER 
A.C. (E) 

--
6.3 

--
6.3 

--
6.3 

--
6.3 

--

6.3 

--
6.3 

--
6.3 

--

6.3 
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TUBE 
TYPE 

1/2 6AL5* 

1/2 6AL5"'* 

1/2 6AL5* 

1/2 6AL5"'* 

1/2 6AL5* 

1/2 6AL5** 

1/2 6AL5* 

1/2 6AL5** 

1/2 12ATH 

1/2 12AT7H 

1/2 12ATH 

TABLE 7-22. TUBE OPERATING VOLTAGES AND CURRENTS CM-32/FRR-24 

FUNCTION 

Combining Diode 
(V-1301) 

Combining Diode 
(V-1301) 

Combining Diode 
(V-1302) 

Combining Diode 

(V ·1302) 

Combining Diode 

(V-1303) 

Combining Diode 
(V-1303) 

Combining Diode 
(V-1304) 

Combining Diode 
(V-1304) 

Combiner (V-1305) 

Combiner (V ·1305) 

Combiner (V-1306) 

*Pins 2 and 5. 
...,Pins 7 and 1. 

#Pins 1, 2 and 3. 
##Pins 6, 7 and 8. 

PLATE 
(E) 

4.6 

4.6 

4.6 

5.1 

5.1 

5.1 

4.6 

4.9 

272 

272 

272 

PLATE SCREEN SCREEN SUPP 
(MA) (E) (MA) (E) 

0 -- -- --

0 -- -- --

0 -- -- --

0 -- -- --

0 -- -- --

0 -- -- --

0 -- -- --

0 -- -- --

4.7 -- -- --

5.1 -- -- --
4.7 -- -- --

CATH GRID 
(E) (E) 

5.1 --

5.1 --

5.1 --

5.7 --

5.7 --

5.7 --

4.9 --

5.6 --

8.5 5.0 

9.2 6.2 

8.5 5.0 

HEATER 
A.C. (E) 

6.3 

--

6.3 

--

6.3 

--

6.3 

--

6.3 

--

6.3 
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TUBE 
TYPE 

1/2 12AU7H 

6AN5 

6AN5 

6AN5 

6AN5 

6C4 

6C4 

OA2 

TABLE 7-22. TUBE OPERATING VOLTAGES AND CURRENTS CM·32/FRR·24 (CONT'D) 

PLATE PLATE SCREEN SCREEN SUPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

Flip-Flop (V-1321) 24 1.5 -- -- -- 6.8 

D.C. Amp. (V-1314) 70 25 50 6 -- 0 

D.C. Amp. (V-1322) 70 25 50 6 -- 0 

D.C. Amp. (V-1315) 70 25 50 6 -- 0 

D.C. Amp. (V-1323) 70 25 50 6 -- 0 

D.C. Amp. (V-1316) 55 .5 -- -- -- 0 

D.C. Amp. (V-1324) 36 .5 -- -- -- 0 

Voltage Regulator 150 -- -- -- -- --
UPins 6, 7 and 8. 

GRID HEATER. 
(E) A.C. (E) 

7.1 --

-.7 6.3 

-.7 6.3 

~. 7 6.3 

-.7 6.3 

-17.5 6.3 

-.9 6.3 

-- --
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AH/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

FRONT 
' 

,_,,~~ CONDITIONS: 
CD®® V-1318 

6AL5 <Jl @ (f)®®@ 6AL5 
®® I. MEASUREMENTS MADE BETWEEN SPECIFIED POINT 

V-1311 (])®@ AND CHASSIS, EXCEPT AS NOTED. (])@@ 
V-1319 

12AU7 ® ® 
2.1000 OHM/VOLT METER USED. ® @) 12AU7 

®cv®® 
3. NO SIGNAL INPUT, 

®CD®® 

V-1312 (])®@ 
4. POWER ON FOR VOLTAGE MEASUREMENTS. 

CD®® V-1320 
12AU7® ® ® @ 12AU7 

® ®® UNIT DISCONNECTED FOR RESISTANCE MEASUREMENTS. @(!)®® 7 

(])@@ 'IF MEASURED WITH TELETYPE DRAWING 60MA, 
CD®® V-1321 V-1313 

CONNECTED TO UNIT, 12AU7 ® ® ® @) 12AU7 

@(V®® ##VOLTAGES ON TWO TRIODE SECTIONS MAY BE @(V@® 

CD®@ INTERCHANGED DUE TO FLIP-FLOP ACTION. 
CD®® V-1322 V-1314 

6AN5 <Jl @ ALSO CONNECTING VOLTMETER TO PIN MAY cv®®@ 6AN5 ®® 
CAUSE FLOP-OVER. 

V-1315 CD®@ CD®@ V-1323 
6AN5 <Il@@® <Il®®@ 6AN5 

V-1305 V-1301 V-1302 V-1303 V-1304 V-1306 

V-1316 CD®@ 12AT7 6AL5 6AL5 6AL5 6AL5 12AT7 CD®@ V-1324 
@9 9 

604 <Il@®® (iJ (f) 
®<Il CD ®<Il CD ®<Il CD ® CD <ll®®@ 604 

<Il ® ® CD 
®@@® ®@@® ®@@® ® ® <V ® 

@ @@ @@ @s@@ 

V-1309 CD® @ 
OA2 <V®®@ 

TUBE PIN NO. I 2 3 4 5 6 7 8 9 
V-1301 VOLTS * * 0 0 0 

OHMS = 260K = = = 0 260K 
V-1302 VOLTS 0 0 * * 0 0 0 --

OHMS 270K 260K = = = 0 = 
V-1303 VOLTS 0 0 * * 0 0 -- --

OHMS 270K 00 = = 270K 0 = 
V-1304 VOLTS 0 0 * * 0 0 0 

OHMS 280K 280K = = 00 0 = 
V-1305 V LT~ 2.70 o. 8.5 *~* * * 2.70 4.5 9.5 ** OHMS 14K 260K 1800 co 00 14K 270K 180r = 
V-1306 VOLTS 2.70 0.5 8.5 ** * * 270 4.5 9.5 * * OHMS 14K 2.80K 1800 co 00 14K 280K 1800 00 

V-1307 VOLTS ,. .... ,..,.. 
OHMS - ---

V-1308 VOLTS .... --OHMS , .. ., ..., W'"'-

V-1309 V LTS 50 150 
OHMS 8200 0 = 0 82.00 = 0 

V-1310 VOLTS 0 0 * * 2.8 0 0 
OHMS 1.4MEG 1.4ME = = 680 = 0 

V-1311 VOLTS 95 0 6 * * * * 58 1.0 5.5 * * OHMS 260K 1.4MEG 630 = 00 26)K 230( 640( 00 

V-1312 VOLTS 155 95 07 ** * * 260 58 107 * * OHMS 36K 260K 23K = 00 36K 260K 23K = 
V-1313 VOLTS 85 -8.5 6.5 * * * * 12 6.5 6.5 ** OHM~ 78K 72K 4700 = 00 K 2. 4500 00 

V-1314 VOLTS 0 0 * * 70 50 0 
OHMS 180K 0 = = 00 = 

V-1315 VOLTS 0 * * 7 50 0 
OHMS 180K = = 00 00 0 

V-1316 VOLTS 21 0 * * 21 <I 0 
OHMS 34K = = = 34K IBC K 0 

V-1318 VOLTS * * 2..8 0 0 
OHMS 1.4MEG 1.4MEG = = 680 0 0 

V-1319 VOLTS 95 0 5.5 * * * * 58 1.0 5.5 ** OHMS 260 1.4MEG 6300 = 00 260K 26• 620C = 
V-1320 VOLTS 155 95 107 * * * * 260 58 107 ** OHMS 37K 260K 26K = 00 36K 260K 26K = 
V-1321 VOLTS 90 -7.5 7 ** * * 17 4.5 * * OHMS 7BK 70K 4500 = 00 2K 70K 460 00 

V-1322 VOLTS 0 0 * * 5< 
OHMS IBOK 0 = = 00 = 0 

V-1323 VOLTS 0 0 * * 70 50 0 
OHMS I K 0 = = = 00 

V-1324 VOLTS 22 0 * * 22 <I 0 
OHMS 34K 00 = co 34K IBK 0 

* 6.3 V.A.C. ACROSS PINS #3AND;fo<4, 

* * 6.3 V.A.C. ACROSS PINS #4-#5AND #9. 

Figure 7-39. Voltage ancl Resistance Data Chart, Comparator Keyer CM-32/ FRR-24 

ORIGINAL RESTRICTED SECURITY INFORMATION 

Section 7 

7-75 



7 Section 

LAMP I-2001 
HEATER 

PROTECTION 

RESTRICTED 
NAVSHIPS 91580 

POWER APPLIED 
FROM POWER 
DISTRIBUTION 

PANEL 

RELAYS S-2005, 
S-2006,S-2007,S-2008~NOT LIGHTED 

FILAMENT 
PRIMARY TAPS 
SWITCH S-2002 
TRANSFORMER 

T-2002 

PLATE 

STANDBY SWITCHESbNOT LIGHTED I 
S- 2003 a S-2004 

PLATE 
PRIMARY TAPS 
SWITCH S-2001 

RECTIFIERS 
V-2001 a V-2002 

+ 210 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

OVERVOLTAGE TRIP 
RELAY K-2001 

POTENTIOMETER 
R-2024 

OVERHEAT 
THERMOSTAT 

S-2009 
RECTIFIERS 

V-2001 a V-2002 
TRANSFORMER 

T -2001 
TUBES V-2004, 
V-2005, V-2009 

+ 210 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

LIGHTED 

INCORRECT 

TUBES 
V-2001 a· V-2002 

TRANSFORMERS 
T -2001 a T-2002 

POWER SUPPLY 
FILTER CIRCUIT 

COMPONENTS 
+210 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

+210VOLT 
READING 

7:__76 
Figure 7-40. Trouble Shooting Chort, Power Supply PP-590/FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

TP-1 

0 

0 

RESTRICTED 
NAVSHIPS 91580 

II§J~I@)~II§J[@) 

~[@)~[@)~[@)@ 
(@)[§)~[@)(@ll§) 

Sectfon 1 

[§ g g g g g §j 
0 

Figure 7-4l. Test Point Locations Inside of R.F. Filter Compartment, Power Supply PP-590/FRR-24 
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TUBE 
TYPE 

5R4GY 

5R4GY 

5R4GY 

1/2 6AS7G* 

112 6AS7Gu 

1/2 6AS7G* 

1/2 6AS7G""" 

1/2 12AX7 II 

112 12AX7 ## 

OB2 

0132 

002 

Oi32 

TABLE 7-23. TUBE OPERATING VOLTAGES AND CURRENTS PP-590/FRR-24 

FUNCTION 

Rectifier (V-2001) 

Rectifier (V-2002) 

Rectifier (V-2003) 

Voltage Regulator 

(V-2004) 

Voltage Regulator 

(V-2004) 

Voltage Regulator 
(V-2005) 

Voltage Regulator 

(V-2005) 

Regulator Amp. (V-2009) 

Regulator Amp. (V-2009) 

Voltage Regulator 
(V-2006) 

Voltage Regulator 
(V-2007) 

Voltage Regulator 
(V-2008) 

Voltage Regulator 
(V-2010) 

*Pins 1, 2 and 3. 
**Pins 4, 5 and 6. 

PLATE PLATE 
(E) (MA) 

300 RMS 180 

300 RMS 180 

355 RMS 21 

270 89 

270 90 

270 92 

270 90 

189 neg. 

104 .37 

0 21 

0 20 

-107 21 

106 13 

#Pins 1, 2 and 3. 
##Pins 6, 7 and 8. 

SCREEN SCREEN SUPP 
(E) (MA) (E) 

-- -- --
-- -- --
-- -- --

-- -~ --

-- -- --

-- -- --

-- -- --

-- -- --
-- -- --
-- -- --

-- -- --

-- -- --

-- -- --

CATH GRID 
(E) (E) 

279 --
279 --
8.9 --
208 190 

208 190 

208 190 

208 190 

106 104 

168 163 

-107 --

-109 --

-208 --

0 --

HEATER 
A.C. (E) 

5 

5 

5 

6.3 

--

6.3 

--

6.3 

--
--

--

--

--
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r 
n .. 
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z 
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TUBE 
TYPE 

OA2 

OA2 

TABLE 7-23. TUBE OPERATING VOLTAGES AND CURRENTS PP-590/FRR-24 (CONT'D) 

PLATE PLATE SCREEN SCREEN SUPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

Voltage Regulator 208 10 -- -- -- 167 
(V -20 11) 

Voltage Regulator 150 20 -- -- -- 0 

--------- --·---

GRlD HEATER 
(E) A.C. (E) 

-- --

-- --

n> 
Oz 
::0'-.. 
::0'11 
m;o 
n::o 
-~~ <.a.. 
m 
3: 
~ 
z 
-t m 
% 
> z 
n 
m 

z 
>::o <m 
"'"' :t-t 
-:;:o 
"'tt-
e~tn 
-o-1 
-m 
~c 

"' • n = 0 
:I 
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7 Section RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

V-2003 
5R4GY 

V-2012 
OA2 

~~ (j) V-2006 : CD 
082 5

®@® 

CONDITIONS: 
V-2009 
12AX7 I. MEASUREMENTS MADE V-2002 

5R4GY BETWEEN SPECIFIED POINT 

AND CHASSIS, EXCEPT 
AS NOTED. V-2010 

2. 1000 OHM I VOLT METER USED. 082 
3.NO SIGNAL INPUT. 

4. POWER ON FOR VOLT AGE V-2011 
MEASUREMENTS. UNIT DISCONNECTED OA2 
FOR RESISTANCE MEASUREME~ TS. 

7-80 

V-2007 
082 

FRONT 

TUBE J PIN i'fl PIN 112 PIN #3 PIN JI4[PIN 115iPIN #6 PIN #7 PIN 118 PIN 11 9 
V- 2 00 I VOLTS NC 300 NC 300RMS NC i300RMS NC 300 -

0 H M S = = = 9.6 ! = 9.6 = = --
V-2002 MJ.: T. s i NC,-f--- 300 NC 30.0RMS. L..l'JC _i300RMS NC 300 -1- . . ' 

0 H M S : = = = 10.5 f = t I 0.5 = = · J 
I V-

2
-;;.;;- VOLTS ± NC 10- -,~ NC -"23RMS: _ NC __2_3RMS _NC__~ 10 = 

OHMS = 220 = = ! = = = 220 -

f-. ~5:; -~~~-;r ?!o __ ~~~ ·+- 5~~~-~o --; -~~?K 
1 
6.3~:c~-- 12.s;.c. , = 

v- 2005 VOLTS 80 290 210 75 .... 290 1 210 6.3A.C. 12.6A.C. -
0 HMS 530K = 60K 530K =---+-- 60K 0 0 -

v- 2006 JVOL TS i 0 -110 0 -110 0 . : 0 -110 ··-···---
OHMS ; o = = = o I = = +- -- -- : 

v-2007 ~~~~s L~-- -~ £-t ~~-r.-- ~- ·- -·~·-· -~~~-L:_~-t~- -·---------.:f 
VOL TS i -110 -220 -110 -220 -110 I -110 -220 - - I 

V-2008 OHMS I = = = = = I = = __ ·· -- : 
v-2009 VOL l'sT 75 110 102 o o . 110 jo- 54 6.3RMS I 

OHMs : 500K 340K 80K 0 0 I 340K 240K 6400 0 
V-2010 VOLTS 110 0 ~Q~ ___ -0_-____j_ 110 I .0 .. -.+ ' __ 0 -- -- ' 

OHMS 52K 0 = I 0 52K I = ___ _j_ 0 - - I 

~ I v 0 L T s 215 60 0 ~ 60 ' 215 I . 0-- -~- 60 -- 1--- -- -- ! 

OHMS 59K 6200 = I 6200~ 59K = ' 6200 -- -- i 

~12 ~~_1~j_ 61~go_~-~ · --- ~- 1_-·~ [ 6
1
2
5go _L-~_-_J --~- -- --

Figure 7-42. Voltage and Resistance Data Chart, Power Supply PP-590/ FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAYS HIPS 91 580 

LAMP I-2201 
HEATER PROTECTION 

RELAYS S-2206, 
S-2207,S-2208 ,S-2209 

FILAMENT 

POWER APPL /ED 
FROM POWER 
DISTRIBUTION 

PANEL 

PRIMARY TAPS wor LIGHTED 
SWITCH S-2202 
TRANSFORMER 

T-2202 

PLATE STANDBY 
SWITCHES 

S-2203 a S-2204 
PLATE 

PRIMARY TAPS 
SWITCH S-2201 

RECTIFIERS 
V-2201 a V-2202 

TRANSFORMER 
T-2201 

POWER SUPPLY 
FILTER CIRCUIT 

COMPONENTS 
B+ VOLTAGE 
REGULATOR 

CIRCUIT 
COMPONENTS 

NOT LIGHTED 

OVERVOL TAGE 
TRIP RELAYS 

K-2202 6 K-2203 
POTENTIOMETERS 
R-2238 a R-2239 

OVERHEAT 
THERMOSTAT 

S- 2205 
RECTIFIERS ~LIGHTED 

V-2201 a V-2202 
TRANSFORMER 

T,:.ggl 
+ 300 VOLT 

OR 
-300 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

RECTIFIER 
V-2203 

TRANSFORMER 
T-2201 

POWER SUPPLY 
FILTER CIRCUIT 

COMPONENTS 
TUBES V-2208, 

V-2209, V-2210,V-2211 
-300 VOLT ~INCORRECT VOLTAGE 
REGULATOR 

CIRCUIT 
COMPONENTS 

Section 7 

~+300VOLT 
READING 

;rNCORRECT VOLTAGE 
READING 

-300 VOLT 
READING 

RECTIFIERS 
V-2201 a V-2202 
TRANSFORMER 

T-2201 
POWER SUPPLY 

FILTER CIRCUIT 
COMPONENTS 

TUBES V-2204, 
V-2205, V-2206,V-2212 
V-2213, V-2214,V-221 

+300 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

ORIGINAL 

Figure 7-43. Trouble Shooting Chart, Power Supply PP-648/FRR-24 

RESTRICTED SECURITY INFORMATION 7-81 



1 Section 

TP-1 

0 

RESTRICTED 
NAVSHIPS 91580 

TP-2 

[@)®@®[§)[@) 
@Jiliil®lliil®lliil® 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

0 

OJ v ~___/ I" •®•®~ I [§lff§ § §§§ IO 

Figure 7-44. Test Point Locations Inside of R.F. Filter Compartment, PowerS upply PP-648/FRR-24 
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TUBE 
TYPE 

5R4GY 

5R4GY 

5R4GY 

1/2 6AS7G• 

l/7. 6AS7G*"" 

1/2 6AS7G"' 

1/2 6AS7G*"' 

1/2 6AS7G* 

1/2 6AS7G** 

1/2 6AS7G"' 

1/2 6AS7G"'"' 

1/2 12AXH 

TABLE 7-24. TUBE OPERATING VOLTAGES AND CURRENTS PP-648/FRR-24 

FUNCTION 

Rectifier (V ·220 1) 

Rectifier (V-2202) 

Rectifier (V-2203) 

Voltage Regulator 
(V-2204) 

Voltage Regula tor 

(V-2204) 

Voltage Regulator 
(V-2205) 

Voltage Regulator 

(V-2205) 

Voltage Regulator 
(V-2206) 

Voltage Regula tor 
(V-2206) 

Voltage Regulator 
(V-2207) 

Voltage Regulator 
(V-2207) 

Regulator Amp. (V-2208) 

*Pins I, 2 and 3. 
**Pins 4, 5 and 6. 
#Pins 1, 2 and 3. 

PLATE PLATE 
(E) (MA) 

460 RMS 90 

460 RMS 90 

360 RMS 15 

460 60 

460 60 

460 60 

460 60 

460 60 

460 60 

160 15 

160 15 

-90 neg. 

SCREEN SCREEN SUPP 
(E) (MA) (E) 

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

CATH GRID 
(E) (E) 

480 --
480 --
165 --

300 225 

300 225 

300 225 

300 225 

300 225 

300 225 

neg. -90 

neg. -90 

-175 -180 

HEATER 
A.C. (E) 

5 

5 

5 

6.3 

--

6.3 

--

6.3 

--

6.3 

--

6.3 

n~ 
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TUBE 
TYPE 

1/2 12AX7 fUI. 

1/2 12AXH 

1/2 12AX7H 

082 

OA2 

082 

082 

OA2 

082 

TABLE 7-24. TUBE OPERATING VOLTAGES AND CURRENTS PP·648/FRR·24 (CONT'D) 

FUNCTION 

Regulator Amp. (V-2208) 

Regulator Amp. (V-2212) 

Regulator Amp. (V-2212) 

Voltage Reference 
(V-2209) 

Voltage Regulator 
(V-2210) 

Voltage Regulator 
(V ·2211) 

Voltage Reference 
(V-2213) 

Voltage Regulator 
(V-2214) 

Voltage Regulator 
(V-2215) 

#Pins 1, 2 and 3. 
UPins 5, 6 and 7. 

PLATE PLATE 
(E) (MA) 

·180 neg. 

215 neg. 

105 neg. 

·190 12 

0 11 

·150 11 

105 12 

300 11 

150 11 

SCREEN SCREEN SUPP CATH 

(E) (MA) (E) (E) 

-- -- -- ·250 

-- -- -- 108 

-- -- -- 35 

-- -- -- ·300 

-- -- -- ·150 

-- -- -- ·260 

-- -- -- 0 

-- -- -- 150 

-- -- -- 35 

GRID HEATER 
(E) A.C. (E) 

·250 --

108 6.3 

34 --
-- --

-- --

-- --

-- --

-- --

-- --
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

Section 7 

V-2213 
082 ®@® 

®0(]) 
®~ (]) 6 @@) I 

~ ®~® I 

I 

V-2204 
6AS7G 

V- 2201 
5R4GY 

I. MEASUREMENTS MADE BETWEEN CD'z' ® 'fV 

SPECIFIED POINT AND CHASSIS, 

EXCEPT AS NOTED. 
V-2208 
12AX7 

(!JD® 

~ 
V-2202 
5R4GY 

2. 1000 OHM/ VOLT METER USED. 

3. NO Sl GNAL INPUT. 

i 4. POWER ON FOR VOLTAGE 

ORIGINAL 

MEASuREMENTS. 

UNIT DISCONNECTED FOR 

RESISTANCE MEASUREMENTS. 

V-2211 
082 

V-2210 
OA2 

~----.------.---~------.----- --- F_B 9_1\1_ T -------- -------- -- -- ---~~--c-~~c---:---::c--::o 
TUBE PIN_!J'_I_t-E-IJ'J_ _ _!;t'? fiN #p PIN#'!_ E_I_N #5 PIN #6 PIN J!_J_ PIN liB PIN #9 

V- 220 I VOLTS NC 490 NC 460RMS NC 460RMS NC 490 --
OHMS = 15 -- 15 = 

~;-VOLTS_ NC 490 ---NC-- 460RMS NC __ 460~_M_?_t-___ N_C +--4-:-c::-9-=o-+---_-_-_----l 

OHMS -- = 15 ---+---- 15 -- = _-___ -___ -__ 
v- 2203 c"'-P_h_!S NC 185 NC 360RMS NG --r-:360RMS NC 185 --

OHMS -- = -- ___ 54K -- 54K -- I = 
v- 2204 VOLTS 90 500 300 90 500 300___ __#_+--~#----t---

f------------+'O _ _f:!MS 700K _cx::> __ t-- 75K 660K = 75K -- --
V- 2205 VOLTS 90 500 300 9()_f--__ 5()g__ 300 # # -- j 

OHMS 650K = 75K 600K = 75K -- -- j 
V- 2206 VOLTS 90 500 _300 _ __9_0___ _5QO _ 30_Q__ # _ !{__ -==-______j 

OHMS 600K = 75K 600K = 75K -- --- --- ------ -f--
-2207 VOLTS -100 175 <I -100 175 <I # # ___ _ 

V OHMS 450K = 68 450K = 68 -- -- --
_2208 VOLTS -100 -185 , -175 -*---f-- * -185 f---:-265 -262._ __ liE __ _ 

V OHMS 450K 260K [ 35K ~---r--eo __ ____g_70I<_j 46K ___ 65KT -_-_____ _ 
V-2209 .Y.Q..l,_TS r -190 -300 I .. 0 -~90 -190 0 I --:300 __ -----::::_r --
1-------- OHMS 15K 61K i - 61K ___ _I_QK -==---t-__§_IJ(__ _ _.:==-_ -----::::_ 

V-2210 ~~~TSS ' g -~Odl _0
_ ---- --=l£l- ---g ____ Q__--i-~Q__ -=== ~=== 

VOLTS -150 -265- - 0 -265 -150 0 - j-- -265 _____ +--_-_-

~:~::;~ ~~~{s : - ~Tfo~--h-o:---~--~!K--~-~--~~ t 626: -~-6-- ~ * I 
OHMS 550K 340K 75K · 0 0 340K 17K 4000 --

V-2213 ~~~T~ ~gK g -- ______ o ____ -- g --- ~=~():·---- --_-o_-_--~~--g -- -__ f-N 
~_ 2214 VOLTS 300-f---150 0 _l!SO-~~QQ__ -Q_+-l50 f~ --
1-------+:::.0-'cH'-'M"'='-S= c-------ZQ_K ___ = __ --::_-=:_ = _70_1<__1--_-_-_-___ -t _ = -- --
V-2215 VOLTS - 150 35 0 35 150 0 I 35 - -- -----== 

L__ ___ ..Q_r1f'.AS -~ CO __ 4()_()()_ -- 4000 = -- 4000 --=-- --
* 6.3RMS BETWEEN #9 AND #4,#5. 

# 6.3 RMS BETWEEN #7 AND # 8. 

Figure 7-45. Voltage and Resistance Data Chart, PowerS upply PP-648/FRR-24 
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1 Section 

LAMP I-2101 
HEATER PROTECTION 

RELAYS S- 2106, 

RESTRICTED 
NAVSHIPS 91580 

POWER APPLIED 
FROM POWER 
DISTRIBUTION 

PANEL 

S-2107,S-2108, S-2109 k,NOT LIGHTED 
FILAMENT 

PRIMARY TAPS 
SWITCH S-2104 
TRANSFORMER 

T-2102 

OVERVOLTAGE 
TRIP RELAYS 

K-2102 a K-2103 
POTENTIOMETERS 
R-2139 a R-2140 

OVERHEAT 
THERMOSTAT S-2105 

RECTIFIERS 
V-2101 a V-2102 

TRANSFORMER 
T-2101 

+ 300 VOLT 
OR 

+ 210 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

LIGHTED 

RECTIFIERS h INCORRECT VOLTAGE READING I 
V-2101 8 V-2102 
TRANSFORMER 

T-2101 
POWER SUPPLY 
FILTER CIRCUIT 

COMPONENTS 
TUBES V-2115,V-2104, 
V-2105, V-2106,V-2107, 
V-2109, V-2110,V-2111 

+ 300 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

RECTIFIERS 
V-21 01 8 V-2102 

TRANSFORMER 
T-2101 

POWER SUPPLY 
FILTER CIRCUIT 

COMPONENTS 
TUBES V-2112, 
V-2113 ,V-2114 

t210 VOLT 
REGULATOR 

CIRCUIT 
COMPONENTS 

AN/FRR·24 

CORRECTIVE MAINTENANCE 

PLATE STANDBY 
SWITCHES 

S-2102 8 S-2103 
PLATE 

PRIMARY TAPS 
SWITCH S-2101 

RECTIFIERS 
V-2101 8-V-2102 
TRANSFORMER 

T-2101 
B+ VOLTAGE 
REGULATOR 

CIRCUIT 
COMPONENTS 

7-86 
Figure 7-46. Trouble Shooting Chart, Power Supply PP-649/FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

0 

RESTRICTED 
NAVSHIPS 91580 

TP-1 TP-2 

Ull>~@~IIQ)IEil 

Section 7 

) " ~ ~:::::~ 1 
lr---8 §-§-§ -§ §-§-----,§ IIO 

Figure 7-47. Test Point Locations Inside of R.F. Filter Compartment, Power Supply PP-649/FRR-24 
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TUBE 
TYPE 

5R4GY 

5R4GY 

5R4GY 

1/2 6AS7G* 

1/2 6AS7G** 

1/2 6AS7G• 

1/2 6AS7G*"' 

1/2 6AS7G* 

1/2 6AS7Gu 

1/2 12AX7 if 

1/2 12AXHif 

1/2 l2AX7 if 

1/2 12AX7 ilil 

1/2 6AS7G* 

1/2 6AS7G** 

OC3/VR105 

OB2 

TABLE 7-25. TUBE OPERA TIN<; VOLTAGES AND CURRENTS PP-649/FRR-24 

FUNCTION 

Rectifier (V-2101) 

Rectifier (V-2102) 

Rectifier (V-2103) 

Voltage Regulator (V-2115) 

Voltage Regulator (V-2115) 

Voltage Regulator (V-2104) 

Voltage Regulator (V-2104) 

Voltage Regulator (V-2105) 

Voltage Regulator (V-2105) 

Regulator Amp (V-2106) 

Regulator Amp. (V-2106) 

Regulator Amp. (V-2112) 

Regulator Amp. tV-2112) 

Voltage Regulatot" (V-2111) 

Voltage Regulator (V-2111) 

Voltage Regulator (V-2108) 

Voltage Reference (V-2107) 
*Ptns 1, 2 and 3. 
**Pins 4, 5 and 6 

PLATE PLATE 
(E) (MA) 

500 RMS 94 
? 

500 RMS 94 

470 RMS 16 

465 60 

465 60 

465 60 

465 60 

465 60 

465 60 

210 .17 

105 .65 

175 .05 

105 .35 

300 70 

300 70 

0 8 

102 8.8 
ifPws 1, 2 and 3. 
UPins 6, 7 and 8. 

SCREEN SCREEN SUPP CATH 
(E) (MA) (E) (E) 

-- -- -- 470 

-- -- -- 470 

-- -- -- 7 

-- -- -- 300 

-- -- -- 300 

-- -- -- 300 

-- -- -- 300 

-- -- -- 300 

-- -- -- 300 

-- -- -- 105 

-- -- -- 37 

-- -- -- 107 

-- -- -- 55 

-- -- -- 210 

-- -- -- 210 

-- -- -- -105 

-- -- -- 0 

GRID 
(E) 

--
--

--
200 

200 

200 

200 

200 

200 

105 

37 

105 

55 

175 

175 

--

--

HEATER 
A.C. (E) 

5 

5 

5 

6.3 

--
6.3 

--
6.3 

--
6.3 

--
6.3 

--
6.3 

--
--
--
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TYPE 

082 
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TABLE 7-25. TUBE OPERATING VOLTAGES AND CURRENTS PP-649/FRR-24 (CONT'D) 

PLATE PLATE SCREEN SCREEN SUPP CATH 

FUNCTION (E) (MA) (E) (MA) (E) (E) 

Voltage Reference (V-2113) 105 12 -- -- -- 0 

Voltage Regulator (V-2114) 210 9 -- -- -- 55 

Voltage Regulator (V-2109) 300 9 -- -- -- 140 

Voltage Regulator (V-2110) 140 9 -- -- 37 
--

GRID HEATER 
(E) A.C. (E) 

-- --
-- --
-- --

-- --

n,.. 
o:z: 
;o-...... 
;o , 
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1 Section RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 
CORRECTIVE MAINTENANCE 

V-2103 
5R4GY 

v-2111 
6AS7G 

v-2113 
082 

CONDITIONS: 

v-21oa 
OG3/VR-105 

I. MEASUREMENTS MADE 

SPECIFIED POINT AND CHASSIS, 

EXCEPT AS NOTED. 

2.1000 OHM/VOLT METER 

3. NO SIGNAL INPUT. 
4.POWER ON FOR VOLTAGE 

MEASUREMENTS. UNIT DISCONNECTED 
FOR RESISTANCE MEASUREMENTS. 

V-2112 
12AX7 

V-2109 
OA2 

FRONT 

V-2114 
0A2 

V-2105 
6AS7G 

v-2101 
5R4GY 

v-2102 
5R4GY 

TUBE PIN Ji. 1 [PIN k-2TPIN_#_3 [PiN#4lPIN ffS[PII\J # 6 [PIN Jl.. 7[PIN J1.. BIPIN J1.. 9 

7-90 

v-2101 VOLTS 
OHMS 

NC 500 NC I 500 ACI NC I 500AC I NC 500 ---= = = ~ = ~ = = 
v- 2102 .voLTS I Nc I 5oo 1 Nc 5oo Ac NC 5ooAc Nc I 5oo 1 --

.OHMS = I = I = 20 = 20 = I = I --
IV-2103 [VOLTS N-C--~ 8 I NC 20 AC NC 20 AC NC 
I [OHMS ! cP 250 I = = = cP = 
lv-2104 6.3AC 

= 
v- 2105 VOLTS 300 100 300 I 6.3AC 

OHMS 60K 620K 60K ~ 

8 
250 

6.3 AC 

= 
6.3 AC 

= 
I
V-2106 !VOLTS 100 I 120 110 6.3AC i 6,3AC _!20 50 50 6.3AC 

:OHMS 620K 390K 60K 0 0 l _390~ K 4000 0 
'V- 2107 .VOLTS 120 NC NC NC 120 j_.....I:!._Q __ ~.-0 --
I •OHMS 39K 0 . = I 39K 39K I = . i 0 -- --
V-2108 VOLTS I NC 12Q--i NC NC 0 . i ~~~~C-~~20 NC --

iOHMS ! = = = = 0 I = = = --
V-2109 iVOL TS 300 150 NC NC 300 NC 

= 
150 

= 10HMS I 56K ! = = = 56K . 
v- 2110 rvous 1 150 I 5o Nc Nc 15o 1 Nc·-~t_5o I ___ ·+~---------~ 

OHMS i = I 3900 I = I 3900 I = I = I 3900 . . . 
v- 2111 rvous i 5o I 3oo i 225 I 5o 3oo 1 225 1 6.3Ac 1 6.3Ac --

OHMS I 600K I 56K 62K I 600K 56K l . 62K I 0 0 --

V-2112 VOLTS I 50 120 . 110 6.3AC 6.3AC ~ •. 120-=1-~~50 6.3AC 
OHMS I 600K I 390K i lOOK 0 0 I 390K I 3_Q_I$___ 7000 0 

lv-2113 ~~~~Tss I ~2~K I ~ ~ I - ~c i -5~:~--+--~- T %--- ----- == 
v- 2114 !VOLTS I 225 I 5o Nc Nc 225 1 NC !5o--- L===- ---

OHMS i 62K I 6200 = I 6200 I 62K I = I 6200 I ---
---

Figure 7-48. Voltage and Resistance Data Chart, Power Supply PP-649/FRR-24 
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AN/FRR-24 
CORRECTIVE MAINTENANCE 

RESTRICTED 
NAVSHIPS 91580 

Section 7 
Paragra ph 5 b 

b. CIRCUIT CONSTANTS.-The value of all circuit 
components are indicated on the Parts List, Table 
8-4 and on the schematic diagrams, Figures 7-88 
through 7-107. Their actual connections and appro
ximate locations are shown on the practical wiring 
diagrams Figures 7-108 through 7-125. Their actual 
locations are shown on Figures 7-126 through 7-226. 

c. PERFORMANCE TESTS.-The following tests 
are used to check operation of the receiver section by 
section and finally by means of an overall sensitivity 
check. The tests should be made following any read
justments or repairs to assure proper functioning of 
the receiver prior to its return to operational duty. 
The tests must be made in the order shown for each 
major unit since the test of any specific section of 
that unit is predicated on the fact that sections prior 

to the section under test have been checked and found 
to be functioning properly. 

Units of test equipment required to perform these 
tests are as follows: 

An electronic voltmeter such as Navy Model OBQ 
Vacuum Tube Volt-Ohm Milliammeter, Multimeter ME-
25/U or equivalent. 

An electronic voltmeter such as Electronic Multi
meter ME-6/U. 

A variable audio oscillator Navy Model LAJ, AN 
type TS-382A/U or equivalent. 

An oscilloscope Navy Model OBL, AN type OS-8/U 
or equivalent. 

A signal generator such as R.F. Signal Generator Set 
AN/URM-25 or equivalent. 

An output meter such as Audio Level Meter AN/ 
URM-38 or equivalent. 

A 4.5-volt dry cell battery. 
A linear-taper potentiometer with a resistance of ap

proximately 10,000 ohms (Standard Navy Stock No. 
N16-R-91291-4928). 

Before any adjustments are made allow the equip· 
ment to run for a suitable length of. time with all volt· 
ages applied to bring the components up to a steady 
temperature. It will also be necessary to slide the 
unit being tested out of its cabinet and to connect a 
test cable between the multiconnector on the chassis 
and the multiconnector on the cabinet, After the unit 
has been tested remove the test cable and slide the 
chassis back into its cabinet. 

The methods of connecting the AN/URM-25 are as 

follows: 

METHOD A 
R.F. Output X 20,000: Connect the R.F. Cable As

sembly CG-409A/U (W-104) between J-101 and Test 
Lead CX-1363/U. R.F. Output X 20,000 is 500-ohm, 
2-volt open circuit R.F. Output. 

METHOD B 
R.F. Output X Mult. into load impedance of 500 ohms 

or more: Connect the R.F. Cable Assembly CG-409A 
/U (W-104) between J-102 and the Impedance Adapter 
MX-1074/URM-25. Connect the R.F. Cable Assembly 
CG-409A/U (W-105 or W-106) between the Impedance 
Adapter and Test Lead CX-1363/U. 

METHOD C 
R.F. Output X Mult. into load impedance of 70 ()hms: 

Connect the R.F. Cable Assembly CG-409A/U (W-104) 
between J-102 and Test Lead CX-1363/U. Terminate 
the signal generator with a 180 ohm resistor (N16-R-
49643-971). R.F. Output X Mult. is 53.5 ohm step at
tenuator output. 

(1) AMPLIFIER-CONVERTER AM-450/FRR-24 
THROUGH AM-453/FRR-24. 

(a) TRANSFORMER T-108. 

Step 1. Remove the antenna patch cord from the 
applicable connector 1}27, 2}27 or 3}27. Remove the 
cable connected to J -307 on the rear of Frequency
Converter CV-126/FRR-24. 

Before proceding further it will be necessary to cali
brate the 2nd. I.F. Level meter. This is done by con
nectin~ the R.F. signal generator AN/URM-25 be

tween terminal 4 of Z-302 (TP-1, see Figure 7-54) 
located on the Frequency Converter CV-126/FRR-24 
and chassis. Connect the generator in accordance 
with Method C, Par. 5. c. Set the Frequency Band 
switch at E and adjust Main tuning dial to 1750 kc. 
The procedure is as follow..: 

Step 2. Set the Second Conversion Osc. Selector 
switch on the CV-126/FRR-24 at Crystal. 

Step 3. Set the A.G.C. switch on the R.F. Am
plifier AM-454/FRR-24 at Off and the A.M. Diversity 
Gain control at 10. Set the Selectivity switch on the 
F-99/FRR-24 at 18 kc. Adjust the signal generator 
Microvolt control for an output of 100 microvolts. 

Step 4. Adjust the R.F. Gain control on the AM-
454/FRR-24 until the 2nd. I.F. Level meter reads 1 
milliampere. 

The 2nd. I.F. Level meter is now calibrated to read 
1 milliampere with an input R.F. signal of 100 micro
volts. Do not disturb the control settings of the AM-
454/FRR-24 and CV-126/FRR-24 until the performan
ce test has been completed. Remove the signal gene
rator from Frequency Converter CV-126/FRR-24, re
place the cable removed from J -307 and slide the 
CV -126/FRR-24 back into its cabinet. 

Step 5. Loosen the ten captivated screws around 
the edges of the coil compartment bottom and remove 
the bottom cover plate of the Amplifier-Converter under 
test. Connect the signal generator between the stator 
of trimmer capacitor C-131 (TP-1, see Figure 7-22) 
and the chassis of the Amplifier-Converter. Set the 
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Figure 7-49. Location of Test Points, Amplifier-Converter AM-450, AM-451, AM-452, AM-453/FRR-24 

Band switch on the Control Panel SB-142/FRR-24 at 
the desired frequency range corresponding to the 

Amplifier-Converter under test. 
Step 6. Adjust the signal generator Microvolt 

control until a reading of 1 milliampere is obtained on 
the 2nd. I.F. Level meter. Note the reading of the 
meter on the signal generator. The readings obtained 
should not vary more than 20% from those in the fol
lowing table as each Amplifier-Converter is checked. 

Amplifier-Converter 
Amplifier-Converter 
Amplifier-Converter 
Amplifier-Converter 

AM-450/FRR-24 
AM-451/FRR-24 
AM-453/FRR-24 
AM-452/FRR-24 

850 uvs. 
850 uvs. 
850 uvs. 

1700 uvs. 

Step 7. Remove the signal generator and replace 
the bottom cover of the coil compartment. Remove 
the test cable and slide the unit back into the cabinet. 

(b) R.F. SYSTEM TEST.-The R.F. system test 
includes the R.F. amplifiers, converter, oscillator 
and local and remote R.F. amplifiers. 

1. CALIBRATION.-For calibration checking 
a crystal calibrator located in the Oscillator Assem
bly 0-131/FRR-24 can be used as a tuning marker. 

Uomodulated marker frequencies in multiples of 200 
kilocycles are fed into the Amplifier-Converter unit 
through connector J-114. To check the dial calibra· 
tion proceed as follows: 

Step 1. Set the Amplifier-Detector AM-439/FRR 
-24 controls in the following manner: 

1. Reception switch at Crystal. 
2. A.G.C. switch at On. 
3. Speaker switch at On. 
4. A.F. Level control at the desired audio 

level. 
Step 2. Set the Second Conversion Oscillator 

Selector switch located on the Frequency Converter 
CV-126/FRR-24 at Crystal. Set the Band switch lo· 
cated on Control Panel SB-142/FRR-24 at the de
sired frequency range. 

Step 3. Patch the Crystal Calibrator into the se
lected Amplifier-Converter at the Patch Panel by con
necting a patch cord between connectors 2]31 and 
2]17, 2]18 or 2]19. Set the Calibrate switch located 
in the Oscillator Assembly 0-131/FRR-24 at On. The 
Oscillator Assembly is located in bay 2. 

Step 4. Tune the Amplifier-Converter to zero 
beat at the nearest 200 kilocycle harmonic in the por-
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tion of the dial to be checked. The Index Set can be 
used to obtain greater accuracy in determining the 
accuracy of the dial calibration. Although the crys
tal calibrator is accurate to within 0.01% the accur
acy of the dial should be within 0.1%. If any dis
crepancy is found in the dial calibration refer to para. 
6. a. ( 4) of this section. 

2, GAl~. 

a. R.F. AMPLIFIERS.-To check the gain of 
the Amplifier-Converter R.F. amplifier stages proceed 

as follows: 
Step I. Repeat the procedure outlined in para. 

5. c. (1). (a). Steps 1, 2 and 3. 
Step 2. Set the A.G.C. switch on the Ampli

fier-Converter at Off and set the R.F. Gain control at 

10. 
Step 3. Set the Band switch on the Control 

Panel SB-142/FRR-24 at the frequency range corres
ponding to the Amplifier-Converter being tested. 

Step 4. Connect the signal generator accord

ing to Method B, Par. 5. c. ~between_ the stator of 

C-131 (TP-1, see Figure 7-22) and chassis. This 
test point is accessible after removal of the coil com
partment bottom. Tune the signal generator to the de

sired frequency. 
Step 5. Adjust the signal generator Microvolt 

control for 10,000 microvolts output and tune the Main 
Tuning control on the Amplifier-Converter for maxi
mum indication on the 2nd. I.F. Level meter. 

Step 6. Adjust the R.F. Gain control of the 
R.F. Amplifier AM-454/FRR- 24 until a reading of 1 
milliampere is obtained on the 2nd. I.F. Level meter. 

Step 7. Remove the signal generator and re· 

place the coil compartment bottom. 
Step 8. Remove the antenna input cable W-101 

from J-102 (TP-2, see Figure 7-49) and connect the 
signal generator in its place, in accordance with 

~1ethod C, Par. 5. c. Adjust the signal generator fre
quency and Antenna Trimmer control for maximum 

reading on the 2nd. I.F. Level meter. 
Step 9. Reduce the setting of the signal gene

rator Microvolt control until a reading of 1 milliampere 
is obtained on the 2nd. I.F. Level meter. The read

ing on the signal generator should be between 20 and 
50 microvolts. The voltage gain from the antenna in
put to the converter grid should be approximately 50 
decibels. If the above measurements are not obtained 
refer to Par. 6. a. (4). R.F. alignment. 

Step 10. Remove the signal generator and re
connect the cable to jack J-102. 

3. A. G. C. BIAS.-To check the A.G.C. action 
proceed as follows: 

Step 1. Connect a high impedance D.C. vacu
um tube voltmeter (OBQ or ME-25/U) between grid 
pin no. 1 of V-102 (TP-3, Figure 7-22) and the chas-

sis. Set the voltmeter on the 25-volt scale and set 
the A.G.C. switch at Off. 

Step 2. Vary the setting of the R.F. Gain con
trol from minimum to maximum. A negative bias volt
age ranging from 3 to 15 volts should be obtained on 
the voltmeter. 

Step 3. Remove the voltmeter from pin no. 1 of 
V-102 and connect it to pin no. 1 of V-103 (TP-4, see 

Figure 7-22). Repeat Step 2. 
Step 4. Set the A.G.C. switch at On. Remove 

the A.G.C. patch on the Patch Panel by disconnect

ing the patch cord from 1}3, 2}3 or 3]3 depending on 
the bay being tested. A negative 2. 7-volt bias should 
be measured on the grids of V-102 and V-103. Remove 
the voltmeter; 

Step 5. Connect the voltmeter to pin 1 of V-101 
(TP-5, see Figure 7-22). Set the A.G.C. switch at 
Off and vary the setting of the R.F. Gain control from 
minimum to maximum. A negative bias voltage rang
ing from 1.4 to 7.5 volts should be obtained on the 

voltmeter. 
Step 6. Replace the patch cord removed in Step 

4. 
4. OSCILLATOR INJECTION .-Before check

ing the oscillator injection voltage make sure all os
cillator output connectors on the Patch Panels are 
covered with terminating caps. To check the oscil

lator injection voltage proceed as follows: 
Step 1. To check the local oscillator, set the 

Heterodyne-Oscillator switch on Control Panel SB-
142/FRR-24 at Local. Connect a DC vacuum tube 
voltmeter (OBQ or ME-25/U) between the test point 
C-180 and chassis. See Figure 7-49. A negative 
voltage between 6 and 15 volts should be obtained 
as the Main Tuning capacitor is tuned over the range. 
Remove the voltmeter. 

Step 2. To check the remote R.F. amplifier 

stage V-109 it is necessary to patch the Oscillator 
Assembly 0-131/FRR-24 into the Amplifier-Converter 
unit being checked. To connect the Oscillator Assem
bly into bay 2 connect a patch between 2]33 and 
2}31. To connect the Oscillator Assembly into bay 1 
connect a patch between 2]33 and 2]24 and between 
1]24 and 1}21. To connect the Oscillator Assembly 

into bay 3 connect a patch between 2}33 and 2]25 
and between 3}24 and 3}21. 

Step 3. Set the Oscillator A switch at On and 
the Crystal A switch at the desired crystal frequency. 

Step 4. Set the Tuning A control at the desired 
reception frequency. 

Step 5. Set the Heterodyne-Oscillator switch on 
the Control Panel at Remote. 

Step 6. Connect the vacuum tube voltmeter 
(OBQ o; ME-25/U) betwe.en test point C-180 and chas
sis. Set the voltmeter on the 25-volt scale. Tune 
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the receiver for maximum voltmeter reading. A nega
tive reading of between 6 to 15 volts should be ob
tained. 

(2) OSCILLATOR ASSEMBLY 0-131/FRR-24. 
(a) CRYSTAL OSCILLATOR AND METER REC

TIFIER PERFORMANCE TESTS.-To check each os
cillator and meter rectifier proceed as follows: 

Step 1. Insert a crystal between the range of 

3.75 me. to 15 me. in any one of the crystal holders 
associated with oscillator A. See Figure 7-50. 

Step 2. Set the Crystal 'A' switch at the posi
tion selected in Step 1. 

Step 3. Turn Oscillator 'A' switch to the On 
position. 

Step 4. Set the Output 'A' control between 4 and 
6 on the dial. 

Step 5. Rotate Tuning 'A' control for maximum 
output on Tuning Meter A at the dial frequency read
ing corresponding to the reception frequency. Tuning 
Meter A should read between 300 and 400 microam
peres. If this measurement is not obtained perform 
Step 6. 

Step 6. Remove the cover of the oscillator A 
compartment bottom of chassis and connect the elec
tronic voltmeter (OBQ or ME-25/U) between pin 1 of 

osc. 
"Al' 

osc. 
''8'1 

CRYSTAL 
SWITCH 

POSITION 
. .j. 
XY-804-4 

XY-809-

V-802 (TP-1, see Figure 7-64) and the chassis. The 
voltmeter should read approximately 2 volts. 

Step 7. Repeat above steps for oscillator 'B' us
ing associated controls after plugging a crystal into 

an oscillator 'B' socket. The voltmeter in this case 
is connected to pin 1 of V-804 (TP-2, see Figure 
7-64). 

(b) 200 KC. OSCILLATOR AND HARMONIC AM
PLIFIER PERFORMANCE TEST. 

NOTE 

Any harmonic of the 200-kc. oscillator and its 
associated Amplifier-Converter can be used for 
calibration. A test signal with a frequency of 
30 me, will be used in this description, 

Step 1. Set the Calibrate switch to the ON posi
tion on unit 0-131/FRR-24. 

Step 2. Set the Band switch on Control Panel 
SB-142/FRR-24 at 16-32. Turn the A.G.C. Off and 
reduce the R.F. Gain control on the selected Ampli
fier-Converter unit. 

Step 3. Make the necessary patch cord connec
tion to permit injection of the 200 kc. harmonics into 
the Amplifier-Converter for calibration. To do so con-

CRYSTAL 
SWITCH 

POSITION 
~ ' 

8-XY-808 

7-XY-807 

6-XY-806 

8-XY-816 

7-XY-815 

osc. 
nAn 

osc. 
"s'J 

7-94 
Figure 7-50. Crysta I S oc:ket Identification, 0-131/FRR-24 
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nect a patch cord between 2}31 and 2}17, 2J18 or 
2}19. 

Step 4. Tune in the 30-mc. signal by adjustment 
of the tuning controls on the Amplifier-Converter se
lected in Step 2 for maximum reading on the 2nd. I.F. 
Level meter located in unit AM-454/FRR-24. Note 
the reading. 

Step 5. Remove the patch cord connected in 
Step 3. 

Step 6. Set the Calibrate switch at Off and con
nect the R.F. signal generator AN/URM-25 to jack 
2]17, 2]18 or 2]19 on the Patch Panel according to 
Method B, Par. 5. c. except that test lead CX-1363/U 
is omitted. Adjust the R.F. output frequency of the 
generator to 30 me. 

Step 7. Adjust the Microvolt control on the gene
rator until the 2nd. I.F. Level meter has an identical 
reading with that noted in Step 4. 

Step 8. A generator reading in the order of 1500 
to 2500 microvolts or more indicates proper function
ing of the 200-kc. oscillator and harmonic generator. 

(3) FREQUENCY CONVERTER CV-126/FRR-24. 
(a) I.F. AMPLIFIER PERFORMANCE TEST.-To 

check the I.F. amplifier stage of each channel proceed 
as follows: 

Step 1. Remove all cables connected to J -302 
through J-307 at the rear of the cabinet. 

Step 2. Connect signal generator AN/URM-25 
between terminal no. 4 of Z-301 (TP-2, see Figure 
7-54) and the chassis, in accordance with Method C, 
Par. 5. c. Adjust the generator output to a freq)lency 
of 1750 kc. at 0.01 volt as measured on electronic 

multimeter ME-6/U. 
Step 3. Connect Multimeter ME-6/U set on the 1-

volt scale between terminal no. 1 on Z-308 (TP-3, see 
Figure 7-54) and the chassis. 

Step 4. A reading of approximately 0.06 volt in
dicates proper functioning of the I.F. stages through 
transformer Z-308. 

Step 5. Repeat above steps by connecting the 
signal generator to other input channels in order i.e. 
terminal no. 4 of Z-302 (TP-1) for input 2, terminal 
no. 4 of Z-303 (TP-4) for input no. 3, terminal no. 4 
of Z-304 (TP-5) for input no. 4. All the foregoing are 

located on Figure 7-54. 
Step 6. Remove the generator and voltmeter. 
(b) OSCILLATOR AND R.F. AMPLIFIER (V-309) 

PERFORMANCE TESTS. 
Step 1. Remove the cover of the oscillator com

partment bottom of chassis and con:- 'Ct a 33-ohm, 
half-watt composition res is tor (SNSN N16-R-49364-811) 
between terminal no. 4 of Z-310 (TP-6, see Figure 
7-54) and the chassis. 

Step 2. Connect electronic multimeter ME-6/U 
across the 33-ohm resistor. Set the meter on the 1-

volt scale, 

Step 3. Set the Second Conversion Oscillator Se
lector switch at Crystal to check the crystal oscilla
tor and at V.F.O. to check the variable oscillator. 

Step 4. A reading of between 0.4 and 0.6 volt in
dicates proper functioning of the oscillators and R.F. 
amplifier V-309. Remove the 33-ohm resistor and 
voltmeter. 

(c) R.F. AMPLIFIER (V-307) PERFORMANCE 
TEST. 

Step 1. Connect signal generator AN/URM-25 
between the input side of C-335 (TP-8, see Figure 
7-54) and chassis, in accordance with Method C, 
Par. 5. c. Adjust the generator output to a frequency 
of 1700 kc, at 0.1 volt. 

Step 2. Connect the electronic voltmeter (OBQ 
or ME-25/U) between pin 1 of V-310 (TP-7, see Fi
gure 7-54) and the chassis. Set the voltmeter on the 
10-volt D.C. scale. 

Step 3. Set the Second Conversion Oscillator Se
lector switch at Ext. 

Step 4. A negative reading between 0.6 and 2 
volts indicates proper functioning of the R.F. ampli
fier circuit. Remove all test equipment, replace the 
oscillator compartment cover and reconnect the cables 
to J-302 through J-307. 

(4) FILTER ASSEMBLY F-99/FRR-24.-The fol
lowing stage gain measurements are made to check 
operation of this unit. To complete these measure
ments proceed as follows: 

Step 1. Disconnect the cable connected to J -403 
at the rear of the cabinet. To calibrate the 2nd. I.F. 
Level meter proceed as follows: 

Connect signal generator AN/URM-25 between the 

input of V-410 (TP-1, Figure 7-56) and chassis. Con· 
nect the generator in accordance with Method B, Par. 
5. Adjust the Microvolt control on the signal genera
tor to 1100 uvs. and set the Mod. Selector switch at 
Off. Adjust the R.F. output frequency of the genera
tor to 50 kc. Set the Selectivity switch at 18 kc. Set 
the A.G.C. switch located in the AM-454/FRR-24 at 
Off. Adjust the R.F. Gain and A.M. Diversity Gain 
controls on the AM-454/FRR-24 to obtain a reading 
of 1.0 ma. on the 2nd. I.F. Level meter. 

Step 2. The stage gain measurements are made by 
adhering to the procedure oudined in Table 7-26. 
This procedure consists of setting the Selectivity 
switch as shown, connecting $ignal generator AN/ 
URM-25 according to Method B, Par. 5. c. to the spe
cified grid and then adjusting the Microvolt control 
of the generator to obtain a one-milliampere reading 
on the 2nd. I.F. Level meter on R.F. Amplifier AM-
454/FRR-24. A one-milliampere reading should be 
obtained with a generator output in microvolts appro
ximately equal to that shown on Table 7-26. Refer 
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to Figure 7-56 for the location of all test points list- ed on the table. 

TABLE 7-26. TYPICAL STAGE GAIN MEASUREMENT DATA 

Generator Output 
in microvolts (±35%) 
for 1-Ma. reading on 

Set Selectivity Switch at: Connect Generator To: 2nd. I.F. Level Meter 

18 Kc. V-410 grid (TP-1) 1000 
V-401 grid (TP-2) 1000 

125 cycle V-401 grid (TP-2) 1000 

250 cycle V-401 grid (TP-2) 1000 

500 cycle V-402 grid (TP~3) 900 
V-401 grid (TP-2) 830 

i 
I 

1 Kc. V-403 grid (TP-4) 670 
V-401 grid (TP-2) 830 

3 Kc. V-405 grid (TP-5) 900 
V-404 grid (TP-6) 620 
V -401 grid (TP-2) 1000 

6 Kc. V-407 grid (TP-7) 720 
V -406 grid (TP-8) 550 
V-401 grid (TP-2) 1100 

12 Kc. V-409 grid (TP-9) 1250 
V-408 grid (TP-10) 430 
V-401 grid (TP-2) 1100 

-~- ~----~ --~ -- -

Step 3. Remove the signal generator and reconnect 
the cable to J -403. 

Figures 7-78 through 7-81 illustrate the I.F. se
lectivity characteristics of the seven bandwidths ob
tained in the filter assembly. 

Step 3. Connect voltmeter ME-6/U between pin 
no. 7 of V-604 (TP-2, see Figure 7-26) and the chas
sis. Use the 1-volt scale. 

(5) R.F. AMPLIFIER AM-454/FRR-24.-The fol
lowing tests are used to check operation of the unit 

stage by stage. 
(a) I.F. AMPLIFIER PERFORMANCE TESTS 

(50 KC. AM).-To check the I.F. amplifier system 
(V-601, V-602 and V-603) proceed as follows: 

Step 1. Remove all cables connected to J -602 
through J -607 at the rear of the cabinet. 

Step 2. Connect signal generator AN/URM-25 
between the input side of capacitor C-601 (TP-1, see 
Figure 7-26) and the chassis, in accordance with 
Method B, Par. 5. c. Adjust the generator output to 
a frequency of 50 kc. at 140 microvolts, unmodulated. 

Step 4. Set the A.G.C. switch at Off, set the 
R.F. Gain control at 10 and set the A.M. Diversity 
Gain control at 10. 

Step 5. A reading between 0.95 and 1.5 volts in
dicates proper functioning of the I.F. stages through 
V-604. 

Step 6. Remove the voltmeter. 
(b) I.F. AMPLIFIER PERFORMANCE TEST 

V-608. 
Step 1. The signal generator remains connected 

and adjusted in the same manner as outlined in pre
ceding paragraph (a). 

Step 2. Set the F.S.K. Diversity Level control at 
10. 

Step 3. With a 70-ohm half-watt composition re-
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R-724 and chassis. Set the R.F. Gain control at 10. sistor (SNSN N16-R-49508-986) across the voltmeter, 
connect the voltmeter between terminal no. 3 of trans
former T-601 (TP-3, see Figure 7-26) and chassis. 
Set the meter on the 1-volt scale. 

Step 4. A reading between 0.65 to 0.8 volt in
dicates proper functioning of the I.F. stages V-601, 
V-602, V-603, V-604 and V-608. 

Step 5. Remove the voltmeter and 70-ohm resis-

tor. 
(c) F.S. C.O.N.S. PERFORMANCE TEST. 
Step 1. The signal generator remains connected 

and adjusted in the same manner as outlined in para
graph (a). 

Step 2. Connect the D.C. electronic voltmeter 
(OBQ or ME-25/U) between the junction of R-627 and 
C-623 (TP-4, see Figure 7-26) and the chassis. Set 
the meter to read DC voltages on the 30-volt scale. 

Step 3. A reading of 8 to 10 volts indicates pro
per functioning 0 £ the C.O.N.S. circuit. Also a read
ing of 1 milliampere on the 2nd. I.F. Level meter in
dicates normalcy of the meter rectifier stage V -607. 

Step 4. Remove all test equipment. 
(d) A.G.C. BIAS PERFORMANCE TEST. 
Step 1. Set the A.G.C. switch in the On position. 
Step 2. Connect the electronic voltmeter OBQ or 

ME-25/U between pin 2 of V-605 (TP-5, see Figure 
7-26) and the chassis. Set the meter on the 3-volt 
'DC scale. 

Step 3. A negative reading of approximately 2.8 
volts indicates proper functioning of the bias circuit 
in this position. 

Step 4. Set the A.C.G. switch in the Off posi-
tion. 

Step 5. Set the voltmeter on the 30-volt DC 
scale. 

Step 6. With the R.F. Gain control R-620 fully 
clockwise the meter should read minus 3 volts. With 
the R.F, Gain control rotated fully counterclockwise 
the meter should read approximately minus 15 volts, 

Step 7. Remove all test equipment and replace 
au•cables. 

(6) AMPLIFIER-DETECTOR AM-439/FRR-24.
The following tests are used to check operation of the 

Step 4. A DC reading between 9 and 11 volts on 
the voltmeter indicates proper functioning of the I.F. 
stage. 

(b) AUDIO 
Step 1. Remove the electronic voltmeter from 

across the diode load and connect the audio level 
meter AN/URM-38 to the Phones jack (TP-3, see 
Figure 7-58) and chassis. 

Step 2. Adjust the generator for an output test 
signal of 50 kc. modulated 30% at 1000 cps. Set the 
A.F. Level control at 10 and the Reception switch at 
AM. 

Step 3. With the audio circuits functioning pro
perly, approximately 0.1 of a volt input is required 
to produce at least 10 DB (10 milliwatts) on the audio 

level meter. 
(c) A.G.C. 
Step 1. Set the A. G. C. switch at On and R.F. 

Gain control at 10. Remove the meter from the Phones 
jack and connect the DC electronic voltmeter (OBQ 
or ME-25/U) between pin 2 of V-706 (TP-4, see Fi
gure 7 -28) and the chassis. Set the voltmeter on the 
30-volt scale. Adjust the Microvolt control on the 
generator for an output of 1 volt. 

Step 2. With the A.G.C. functioning properly a 
reading of between 4.5 to 5.5 volts should be obtain
ed on the voltmeter with an input signal of 1 volt. 

(d) NOISE LIMITER. 
Step 1. Set up the voltmeter and signal genera

tor as outlined in previous Par. c and connect oscil
loscope OS-8/U across the Phones jack (TP-3, see 

Figure 7-58). Adjust the generator for an output of 
1 volt modulated 30% at 1000 cps. Set the Reception 
switch at NL. Note the pattern on the oscilloscope. 
One modulation peak should be clipped between 25 
and ~5%. 

Step 2. Remove the test equipment. 
(e) CRYSTAL OSCILLATOR. 
Step 1. Set the signal generator at 51 kc. unmod

ulated with an output of 0.1 volts. 
Step 2. Connect the signal generator to the in

put side of C-701 (TP-1, see Figure 7-28) and the 
unit stage by stage. chassis, in accordance with Method B, Par. 5. c. 

(a) I.F. AMPLIFIER.-To check the I.F. ampli- Step 3. Set the Reception switch at Crystal. 
fier stage proceed as follows: Step 4. Turn the A.F. Gain control to maximum. 

Step 1. Remove the cables from connectors J-705 Step 5. Connect the audio level meter across the 
and J-704 at the rear of the cabinet. Phones jack (TP-3, see Figure 7-58). 

Step 2. Connect signal generator AN/URM-25 to Step 6. With the crystal oscillator circuit func-
the input side of C-701 (TP-1, see Figure 7-28) and tioning properly, less than 0.1 of a volt input is re-
chassis, in accordance with Method A, Par. 5. c. quired to produce at least 12 DB (16 milliwatts) on 
Adjust the generator for a 1-volt 50 Kc. AM output. the meter. 

Step 3. Connect the electronic voltmeter (OBQ Step 7. The test equipment remains connected 
or ME-25/U) set on the 30-volt scale, across the diode for the following test. 
load, (TP-2, see Figure 7-28) junction of R-723, (/) B.F .0. 
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Step 1. Set the Reception switch at B.F .0. 
Step 2. Set the B.F .0. control at 1 Kc. 
Step 3. Set the signal generator to 50 Kc. unmod

ulated with an output of 0.1 of a volt. 

Step 4. A reading of at least 11 DB (12.5 milli
watts) will indicate proper functioning of this circuit. 

Step 5. Remove all test equipment and replace 
the cables. 

(7) AMPLIFIER-DETECTOR AM-440/FRR-24, 

PERFORMANCE TEST. 

Step I. Remove the cable from connector J -907 at 
the rear of the cabinet. 

Step 2. Connect signal generator AN/URM-25 to 

the input side of C-901 (TP-1, see Figure 7-31) and 

chassis, in accordance with Method A, Par. 5. c. Ad

just the generator for a 1-volt 50 kc. unmodulated sig
nal. 

Step 3. Connect the electronic voltmeter (OBQ or 
ME-25/U) across the diode load i.e., between· the 

junction of R-911 and S-901B (TP-2, see Figure 7-31) 
and chassis. Set the voltmeter on the 30-volt scale. 

Set the R.F. Gain control at 10. 
Step 4. A reading of between 9 and 11 volts on 

the voltmeter with the Audio Bandwidth switch in 

both the 600-cycle and 6-kc. position indicates pro

per functioning of the I.F. stage. 
Step 5. Remove the electronic voltmeter from 

across the diode load and connect it, between pin 7 of 
V-903 (TP-4, see Figure 7-31) and chassis. Set the 
voltmeter on the 30-volt scale. Adjust the Microvolt 

control of the generator for an output of 1 volt. 

Step 6. Set the R.F. Gain control at 10. With the 

A.G.C. functioning properly a reading between 4.5 

and 5.5 volts should be obtained on the voltmeter with 

an input signal of 1 volt. 
Step 7. Remove the electronic voltmeter from pin 

7 of V-903 (TP-4). Connect Audio Level Meter AN/ 

URM-38 to the Phones jack (TP-3, see Figure 7-59). 
Step 8. Change the signal generator connections 

in accordance with Method B, Par. 5. c. and adjust 
it for an output test signal of 50 kc., modulated 30% 
at 1000 cps. Set the A.F. Level control at 10. 

Step 9. With the audio circuits functioning pro
perly, less than 0.1 of a volt input is required to pro
duce at least 11.75 DB (15 milliwatts) on the audio 

level meter. 
Step 10. Remove all test equipment and replace 

the cable disconnected from connector J -907. 
(8) AMPLIFIER-DETECTOR AM-438/FRR-24, 

PERFORMANCE TESTS.-The tests and test equip
ment required to check the performance of this unit 

are identical to those used during the AM-440/FRR-
24 performance test. It is necessary however to 
change the position of the input test signal corres-

ponding to the channel being tested. For input 1 con

nect the test signal to the input side of C-1001 (TP-1, 
see Figure 7-33); input 2 connect the test signal to 
the input side of C-1007 (TP-2, see Figure 7-33); in

put 3 connect the test signal to the input side of 

C-1013 (TP-3, see Figure 7-33). For the Phones 

jack test point use TP-4 (Figure 7-60), for the 

A.G.C. check point use TP-11 (Figure 7-33 ). 

(9) FREQUENCY SHIFT CONYER TER CV-127 / 

FRR-24, PERFORMANCE TESTS.-It is essential 

when this unit is aligned or tested that it shall be 

connected to the Comparator-Keyer CM-32/ FRR-24 

and the R.F. Amplifier AM-454/FRR-24. 
(a) DISCRIMINATOR BALANCE. 

Step 1. Make the following connections on the 
AM-454/FRR-24. Connect signal generator AN/URM-
25 between pin 1 of V-603 (TP-7, Figure 7-26) and 

chassis. Connect the generator in accordance with 
Method A, Par. 5. c. 

Step 2. Connect the D.C. voltmeter OBQ or ~iE-

25/U between the Deviation Compensation control 
R-1221 (TP-2, Figure 7-61) and chassis. Set the 
voltmeter on the 100-volt scale. 

Step 3. Adjust the R.F. Output of the signal 
generator to 50 kc. The voltmeter should read zero 

with the signal generator set at 50 kilocycles. 

Step 4. Vary the generator 3 kc. higher and then 

lower from the center frequency of 50 kilocycles. 

The voltmeter reading should be approximately 70 

volts positive on one frequency and conversely 70 
volts negative on the other frequency setting. Re

move the signal generator and voltmeter. 

(b) OSCILLATOR CHECK. 
Step 1. Remove the cover of the oscillator com

partment bottom of chassis 
Step 2. Remove the cable from the 1700 kc. out

put connector J -1203 at the rear of the cabinet. Con
nect multimeter ME-6/U (with a 70-ohm half-watt 

composition resistor (SNSN N16-R-49508-986) across 
its terminals) between terminal 4 of Z-1206 (TP-3, 

see Figure 7-36) and chassis. A reading of approxi
mately 0.5 volt should be obtained on the voltmeter. 

Step 3. Remove the voltmeter connections, re

place the cable to connector J -1203 and replace the 

oscillator compartment cover. 
(c) OSCILLOSCOPE CHECK .-Check all con

trols associated with the oscilloscope circuit. They 
should perform their prescribed functions. 

(d) A.F .C. CHECK.-In order to check the opera
tion of the A.F .C. circuit it will be necessary to have 
a frequency-shift signal available with the equipment 

adjusted for normal operation except for the control 
settings given below. Proceed as follows: 

Step 1. Set the Heterodyne Oscillator switch at 
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Local and the Band switch at the desited frequency 
range. These two controls are located on the Control 
Panel SB-142/FRR-24. 

Step 2. Set the Second Conversion Oscillator Se
lector switch located on the Frequency Converter CV-
126/FRR-24 at Crystal. Patch the 1700 kc. output 
of the Frequency Shift Converter into the CV-126/ 

FRR-24. Depending on which Converter is being 
tested a patch will go from 4K18, 4Kl9 or 4K20 to 
either 4K6, 4K7 or 4K8 depending on which bay is 
being used on Patch Panel SB-143/FRR-24. A patch 
will also be necessary on the Patch Panel in the bay 
selected. This patch will go from 1J8 to 1J7 for bay 
1, 2J8 to 2]7 for bay 2 and 3J8 to 3]7 for bay 3. 

Step 3. Set the Automatic Frequency Control 
switch on the Frequency Shift Converter at Off. 

Step 4. Adjust the Tuning control on the Ampli
fier-Converter selected in Step 1 until a frequency 
shift signal is received and centered on the oscillo

scope. 

Step 5. Adjust the A.M. Diversity Gain control 
on the R.F. Amplifier AM-454/FRR-24 until the 2nd. 
I.F. meter reads between 0.6 to 1.8 rna. Advance the 
F .S.K. Diversity Level control slightly beyond the 
point where maximum deflection on the Frequency 
Shift cathode ray monitor is observed. Set the Oscil
lator Selector switch located in the Frequency-Con
verter CV-126/FRR-24 at External. 

Step 6. Observe the pattern obtained on the os
cilloscope. The frequency shift pattern should be 
centered between the top and bottom lines of the 
transparent screen on the face of the oscilloscope. 
To center the oscilloscope pattern it may be neces
sary to adjust the Fine Tuning control on CV-127/ 
FRR-24. 

Step 7. Set the A.F .C. switch at On and if the 
pattern moves off the screen change the setting of 
the Mark-Polarity switch. Detune the Main Tuning 
dial approximately 1 kc. off center frequency. If 
the A.F .C. is in proper working condition the oscil
loscope pattern should remain nearly centered. With 
the A.F .C. switch at Off the pattern should go off the 
screen. 

(e) CONS AMPLIFIER CHECK. 
Step 1. Keep all controls and adjustments set as 

in Par. d. AFC check. Connect signal generator AN/ 
URM-25 as outlined under Discriminator Balance Par, 

(a). Set the frequency dial at 50 kc. and the output 
at 0.25 volt. 

Step 2. Remove the cable from the F .S. output 
connector J -1204 at the rear of the cabinet. Connect 

voltmeter OBQ or ME-25/U to the F .S. keyed D.C. 
output line (TP-4, see Figure 7-36). 

Step 3. Detune the Main Tuning control slightly 

off frequency until a reading of plus 8 volts is obtain
ed on the voltmeter. 

Step 4. Reduce the A.M. Diversity Gain control 
until the voltmeter drops quickly to 5.8 volts. The 
2nd. I.F. Level meter should not read less than 0.54 
rna. 

Step 5. Increase the A.M. Diversity Gain control 
until the voltmeter reading jumps to a value not less 
than 8 volts. The 2nd. I.F. Level meter should not 
read more than 0.64 rna. 

Step 6. Remove all test equipment and replace 
the disconnected cable. 

(10) KEYER KY -62/FRR-24, PERFORMANCE 
TEST. 

(a) TONE OSCILLATOR CHECK. 
1. VARIABLE FREQUENCY OPERATION. 
Step 1. Remove the cables from connectors 

J-1102, J-1103 and J-1105 at the rear of the cabinet. 
Step 2. Connect the vertical amplifier input of 

an oscilloscope Model OBL series or AN type OS-8/U 
across resistor R-1155 (TP-1, see Figure 7-66). 
Connect audio level meter AN/URM-38 in parallel 
with the oscilloscope. Connect Navy Model LAJ 
series audio oscillator or AN type TS-382A/U to the 
horizontal amplifier input of the oscilloscope. 

Step 3. Connect multimeter ME-6/U to the 
cathode (pin no. 2) of the tone oscillator V-1107 
(TP-2, see Figure 7-66). 

Step 4. Set the Reception switch S-1101 at 
Test. Set the Threshold control at zero. Set the Tone 
switch at Var. 

Step 5. Adjust the A.F. Level control R-1116 
to obtain a reading of 10.8 DB (12 milliwatts) on the 
audio level meter. 

NOTE 

For an accurate frequency check the following 
adjustments must be made with a temporary 
metal bottom on the chassis to simulate the ef
fect of the cabinet. 

Step 6. Set the Variable Frequency dial and the 

external audio oscillator dial at 5000 cycles. A cir
cular pattern on the oscilloscope and a voltmeter 
reading of 1. 9 volts should be obtained. 

Step 7. Set the Variable Frequency dial and the 

external audio oscillator at 400 cycles. A circular 
pattern on the oscilloscope and a voltmeter reading 
of 1.9 volts should be obtained. 

2. FIXED FREQUENCY OPERATION. 
Step 1. Set the Tone switch at Fixed. Vary 

the Fixed Frequency switch from 595 cycles through 
1785 cycles and adjust the audio oscillator simultan

eously to the frequency setting corresponding to the 
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Fixed Frequency switch setting. A circular pattern 
on the oscilloscope and a voltmeter reading of 1.9 
volts should be obtained at each setting of the Fixed 
Frequency switch and audio oscillator •• 

(b) OVERALL CHECK. 
Step 1. Remove the voltmeter. Set the Tone 

switch at External. Remove the audio oscillator 
from the horizontal input .circuit of the oscilloscope 
and connect it through ~ 0.01 mf capacitor (SNSN N16 

-C-33627-7705) to the junction of R-1101 and R-1102 
(TP-3, see Figure 7-66). 

Step 2. Set the tuning dial of the audio oscilla
tor at 500 cycles • 

Step 3. Set the Tone switch at Variable. Set 
the Variable Frequency dial at 5000 cycles. A good 
keying rectangle should be observed on the oscillo

scope (with proper adjustment of oscilloscope sweep). 
Remove the audio oscillator. 

Step 4. To check the monitor output circuit in
sert headphones into the Phones jack. An audio tone 
should be heard. 

Step 5. Remove all test equipment from the unit 
and reconnect the cables to J-1102, J-1103 and 

J -ll05. 

(11) COMPARATOR-KEYER CM-32/FRR-24, PER
FORMANCE TEST.-Two separate channels are con

tained in this unit, therefore the test procedure ap
plied to one channel is also applicable to the other 
channel. However, all test connections are made to 
different points for each channel. 

(a) FLIP-FLOP OUTPUT TEST.-To check the 
operation of the flip-flop circuit, proceed as follows: 

Step 1. Remove all cable connections from 

J -1304 through J -1309. 
Step 2. For an output indication, connect the 

negative lead of voltmeter OBQ or ME-25/U (any volt
meter with a 300-volt scale can be used) to the plates 
of V-1314 and V-1315 (TP-2, see Figure 7-38). For 
the other channel use TP-7. Connect the positive 
lead to a plus 300-volt source (TP-3, see Figure 
7-38). 

Step 3. Connect the ends of a 10,000-ohm poten
tiometer (SNSN N16-R-9121-4928) across a 4.5-volt 

battery. 
Step 4. Connect the negative end of the battery 

to chassis. Turn the arm of the potentiometer to the 
negative end of its range. Connect the arm of the 
potentiometer to the grid (pin no. 2 of V-1311 (TP-4, 
see Figure 7-38). For the other channel use TP-8. 

Step 5. Connect multimeter ME-6/U to the grid 
(pin no. 2) of V-1311 (TP-4). For the other channel 

use TP-8. 
Step 6. Set the potentiometer to indicate 300 

volts on the voltmeter connected in the output circuit 

(plates of V-1314 and V-1315). 
Step 7. Rotate the potentiometer slowly to pro

duce an increase in voltage on the multimeter. Note 
the reading on the multimeter when the meter at the 
output indicates cutoff (approximately 160 volts). 
The reading should be between 2.2 and 3.0 volts. 

Step 8. Rotate the potentiometer to reduce volt
age on the grid of V-1311. Note the reading on the 
multimeter when the meter at the output indicates 
approximately 300 volts. The reading should be be
tween 0.7 and 1 volt. 

(b) KEYER OUTPUT TEST. 
Step 1. Connect battery, potentiometer and multi

meter as in steps 3, 4 and 5 above. 
Step 2. Connect another multimeter ME-6/U be

tween the junction of R-1368 and R-1369 and chassis 
(TP-5, see Figure 7-38). For other channel use TP-9. 

Step 3. The output voltage should be 1.9 volts 
(Mark condition) when the output tubes are conduct
ing. 

Step 4. Rotate the potentiometer to increase the 
voltage at the grid of V-1311. The output voltage 
should be 4 volts (Space condition) when the output 
tubes are cut off. 

Step 5. Remove all test equipment and reconnect 

all disconnected cables. 
(12) POWER SUPPLY PP-590/FRR-24. 

Step 1. Insert the positive probe of voltmeter OBQ 
or ME-25/U into the plus 210 socket TP-2001. See 
Figure 7-204. Insert the negative probe into the 
ground contact. 

Step 2. Set the two front-panel mounted Plate
Standby switches S-2003 and S-2004 at On. The volt
meter should read plus 210 volts. 

Step 3. Remove the voltmeter connections and 
connect Multimeter ME-6/U in its place. The A.C. 
ripple as measured on the multimeter should read less 
than 10 millivolts under full load conditions. Remove 
the voltmeter connections. 

(13) POWER SUPPLY PP-648/FRR-24. 
(a) PLUS 300 VOLT CHECK. 

Step 1. Insert the positive probe of voltmeter 
OBQ or ME-25/U into the plus 300 soci>et TP-2201. 
See Figure 7-214. Insert the negative probe into the 
ground contact. 

Step 2. Set the two front-panel mounted Plate 
Standby switches S-2203 and S-2204 at On. The volt
meter should read plus 300 volts. 

Step 3. Remove the voltmeter connections and 
connect multimeter ME-6/U in its place. The A.C. 
ripple as measured on the multimeter should read less 
than 10 millivolts under full load conditions. Remove 
the voltmeter connections. 

(b) NEGATIVE 300 VOLT CHECK. 
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Step 1. Set the voltmeter (OBQ or ME-25/U) se
lector switch at minus D.C. Insert the positive test 
probe of the voltmeter into the minus 300 socket, 
TP-2202. Insert the negative test probe into the 
ground contact. The voltmeter should read minus 

300 volts. 
Step 2. Remove the voltmeter connections and 

connect multimeter ME-6/U in its place. The A.C. 

ripple as measured on the multimeter should read less 
than 10 millivolts under full load conditions. Remove 

the voltmeter connections. 
(14) POWER SUPPLY PP-649/FRR-24. 

(a) PLUS 300 VOLT CHECK. 
Step 1. Insert the positive probe of voltmeter 

OBQ or ME-25/U into the plus 300 socket TP-2101. 
See Figure 7-209. Insert the negative test probe in

to the ground contact. 

Step 2. Set the two front-panel mounted Plate

Standby switches S-2102 and S-2103 at On. The volt

meter should read plus 300 volts. 
Step 3. Remove the voltmeter connections and 

connect multimeter ME-6/U in its place. The A.C. 

ripple as measured on the multimeter should read less 
than 10 millivolts under full load conditions. Remove 

the voltmeter connections. 
(b) 210 VOLT CHECK. 
Step 1. Insert the positive test probe of the volt

meter (OBQ or ME-25/U) into the plus 210 socket 
TP-2102. Insert the negative probe into the ground 
contact. The voltmeter should read plus 210 volts. 

Step 2. Remove the voltmeter connections and 
connect multimeter ME-6/U in its place. The A.C. 
ripple as measured on the multimeter should read less 
than 10 millivolts under full load conditions. Remove 

the voltmeter connections. 
(15) OVERALL PERFORMANCE AND SENSITI

VITY TEST. 
(a) SENSITIVITY.-The following test is based 

on the use of bay 1 and Amplifier-Converter AM-450/ 
FRR-24 (Unit 18). The test may be made with any 
bay or any Amplifier-Converter unit. To check the 
sensitivity of the receiver proceed as follows: 

Step 1. Connect signal generator AN/URM-25, 
in accordance with Method C, Par.- 5. c. to jack J -102 
(TP-2, see Figure 7-49) on Amplifier-Converter AM-
450/FRR-24. Set the Mod. Selector switch at Off. 
Set the A.G.C. switch on the Amplifier-Converter at 
Off and set the R.F. Gain control at 10. 

CORRECT 

ORIGINAL 

INCORRECT INCORRECT 

Figure 7-Sl. Oscillograph Patterns Illustrating Correct and Incorrect Tuning 
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Step 2. Set the Selectivity switch on the Filter 
Assembly F-99/FRR-24 at 3 kc. 

Step 3. Set the signal generator and the Ampli
fier-Converter at the same frequency. Adjust the 
Microvolt control on the signal generator for an R.F. 
output of 2 microvolts. 

Step 4. Set the A.G.C. switch at Off and adjust 
the R.F. Gain control on the R.F. Amplifier AM-454/ 
FRR-24 for a reading of 1 milliampere on the 2nd. I.F. 
Level meter. 

Step 5. Set the Reception switch on the Ampli
fier-Detector AM-439/FRR-24 at B.F .0. and set the 
B.F .0. dial at 1 kc. 

Step 6. Connect audio level meter AN/UR~1-38, 
to the Phones jack, (TP-3, see Figure 7-58) on the 
Amplifier-Detector AM-439/FRR-24. 

Step 7. Set the A.F. Level coo trol for a reading 

of 20 DB (100 milliwatts) on the audio level meter 

and set the Speaker switch at Off. 
Step 8. Set the signal generator carrier at Off by 

setting the Microvolt switch and Multiplier dial at Off. 

Adjust the A.F. Level control for an audio level meter 
reading of 0 DB (1 milliwatt). 

Step 9. Set the signal generator carrier at On. 
Adjust the Microvolt control for a reading of 20 DB 
(100 milliwatts) on the audio level meter. The Micro
volt meter should read 2 microvolts or less. 

Step 10. Remove all test equipment. 
(b) FREQUENCY SHIFT CHECK.-In order to 

check the frequency shift circuits it will be neces
sary to have a frequency shift signal available. Pro
per functioning of the Frequency Shift Converter is 
indicated when an output signal of correct waveform 
and magnitude is obtained on the cathode ray monitor. 
The waveform observed on the cathode ray monitor 
should be the same as the correct tuning pattern 
shown on Figure 7-51. The Comparator-Keyer CM-
32/FRR-24 can be checked by connecting its output 
to a teletypewriter or Keyer. The unit should re
ceive the keyed D.C. pulses from any or all of the 
Frequency Shift Converters CV-127 /FRR-24 and 
combine and amplify them to a suitable level to ac
tuate the teletypewriter or Keyer KY -62/FRR-24. 

6. REPAIRS. 

a. ELECTRICAL ADJUSTMENTS. -Electrical ad
justments 'necessary on the AN/FRR-24 receiver con

sist of the alignment of the various electrical cir
cuits contained within each functional unit. It should 

be assumed that all adjustments lnve been carefully 
made at the factory before shipment and realignment 
should not be undertaken unless there is ample evi
dence that it is required as determined by trouble 

shooting checks and/ or performance tests. Before 
any adjustments are made allow the equipment to run 
for a suitable length of time with all voltages applied 
to bring the components up to a steady temperature. 

Units of test equipment required to perform these 
tests are as follows: 

An electronic voltmeter such as Navy Model OBQ 
Vacuum Tube Volt-Ohm Milliammeter, Multimeter ME-
25/U or equivalent; 

A heterodyne frequency meter Navy Model LR series 

AN type FR-47 /U or equivalent; 
An electronic voltmeter such as Electronic Multi

meter ME-6/U; 
A variable audio oscillator Navy Model LAJ, AN 

type TS-382A/U or equivalent; 
An Audio Level Meter AN/URM-38; 
An oscilloscope Navy Model OBL, AN type OS-8/U 

or equivalent; 
A signal generator such as R.F. Signal Generator 

Set AN/URM-25 or equivalent; 
A 4.5-volt dry cell battery; 

A potentiometer with a resistance of approximately 
10,000 ohms; (SNSN N16-R-91291-4928); 

The following D.C. supplies are required for setting 

of the overvoltage relays in the power supplies. Since 
it is not likely that these adjustments will ever have 
to' be made, it is not recommended that the activity 
procure batteries etc. unless the actual need arises. 

A positive 235-volt D.C. source; 
A positive 325-volt D.C. source; 
A negative 325-volt D.C. source; 
An insulated I.F. Alignment tool; 

The methods of connecting the AN/URM-25 are as 

follows: 

METHOD A 
R.F. Output X 20,000: Connect the R.F. Cable As

sembly CG-409A/U (W-104) between J -101 and Test 

Lead CX-1363/U. R.F. Output X 20,000 is a 500-ohm, 
2-volt open circuit R.F. Output. 

METHOD B 
R.F. Output X Mult. into load impedance of 500 ohms 

or more: Connect the R.F. Cable Assembly CG-409A/ 
U (W-104) between J-102 and the Impedance Adapter 
MX-1074/URM-25. Connect the R.F. Cable Assembly 
CG-409A/U (W-105 or W-106) between the Impedance 

Adapter and Test Lead CX-1363/U. 

METHOD C 
R.F. Output X ~1ult. into load impedance of 70 ohms: 

Connect the R.F. Cable Assembly CG-409A/U (W-104) 
between J-102 and Test Lead CX-1363/U. Terminate 
the signal generator with a 180 ohm resistor (N16-R-
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49643-971). R.F. Output X Mult. is a 53.5 ohm step 
attenuator output. 

(I) 1750 KC. I.F. ALIGNMENT. 

(a) TRANSFORMER T-108, AM-450, 451, 452, 
453/FRR-24 (Figure 7-88),-See Figure 7-52 for 
alignment adjustment locations. 

Step I. Remove the applicable antenna patch 
cord from 1}27, 2}27 or 3}27. 

Step 2. Before proceding further it will be neces

sary to calibrate the 2nd. I.F. Level meter. This is 
done by connecting signal generator AN/URM-25, in 

accordance with Method C, Par. 6. a, to terminal 4 of 
Z-302 (TP-1, see Figure 7-54) located on the ,Fre
quency Converter CV-126/FRR-24. The procedure is 
as follows: 

C-111 
V-101 

TUNING 

C-120 
V-102 

TUNING 

C-127 
V-103 

TUNING 

Adjust the signal generator output frequency to 
1750 kc., unmodulated. Set the Second Conversion 
Oscillator switch, located on the CV-126/FRR-24, at 
Crystal. Set the Selectivity switch on F -99/FRR-24 
at a broad position such as 18 Kc. 

Step 3. Set the A.G.C. switch on the R.F. Ampli
fier AM-454/FRR-24 at Off and the A.M. Diversity 
Gain control at 10. Adjust the signal generator Micro
volt control for an R.F. output of 100 microvolts. 

Step 4. Adjust the R.F. Gain control on the AM-
454/FRR-24 until the 2nd. I.F. Level meter reads 1 
milliampere. 

The 2nd. I.F. Level meter is now calibrated to 
read 1 milliampere with an input R.F. signal of 100 
microvolts. Do not disturb the control settings of 

C-131 
V-104 

TUNING 

C-184 
V-IOS,V-109 

TUNING 

T-106 
V-IOS,V-109 

TUNING 

T-101 
V-101 GRID 

TUNlNG 

T-102 
V-101 

TUNING 

T-103 
V-102. 

TUNING 

T-104 
V-103 

TUNING 

T-108 
V-104 OUTPUT 

TUNING 

T-f05 
V-104 

TUNING 

C-152.8 
V-107 

TUNING 

Figure 7-52. Alignment Adjustment Locations Top of Chassis, Amplifier-Converter AM-450, AM-451, AM-452, 
AM-453/FRR-24 
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the AM-454/FRR-24 and the CV-126/FRR-24 until I.F. 
alignment has been completed. 

Step 5. Slide the Amplifier-Converter unit out 
of its cabinet and connect a test cable between the 
multiconnector P-101 on the chassis and J-101 on the 
inside of .the cabinet. Loosen the ten captivated 
screws around the edges of the coil compartment bot
tom on the Amplifier-Converter and remove the bottom. 
Disconnect the signal generator from CV-126/FRR-24 
and connect it between the stator of trimmer capacitor 
C-131 (TP-1, see Figure 7-22) and the chassis of the 
Amplifier-Converter, in accordance with Method B, 
Par. 6. a. Set the generator output at approximately 
1000 uvs. Set the Band switch on the Control Panel 

L-3028 
Z-302 

TUNING 

L- 3038 
z -303 

TUN lNG 

L- 3018 
Z-301 

TUNING 

L-3048 
Z-304 

TUNING 

L-3068 
Z-306 

SEC. ADJ. 

L- 3058 
Z- 305 

SEC. ADJ. 

SB-142/FRR-24 at the position corresponding to the 

Amplifier-Converter under test. 
Step 6. Loosen the seven Phillips head screws 

on the top of the optical housing. Remove the top. 
With the top removed care should be taken not to mar 
the surface of the mirror or the projection dial window. 

Step 7. Insert an insulated I.F. alignment tool 
through the aperture in the bottom of the optical hous
ing. Adjust the iron core tuning adjustment of trans
former T-108 for maximum reading on the 2nd. I.F. 
Level meter and simultaneously adjust the Microvolt 
control of the signal generator to obtain a 1 milli
ampere reading on the 2nd. I.F. Level meter. The 
generator output readings obtained should not vary 

L-3078 
Z-307 

SEC. ADJ. 

C-339 
V.F.O 

TRIMMER 

L-3088 
Z- 308 

SEC ADJ. 

L-3138 
Z- 310 

TUNJ NG 

L- 314 
Z- 311 

TUNING 

L- 312 8 
Z-309 

SEC. ADJ 

Figure 7-53. Alignment Adjustment Locations Top of Chassis, Frequency-Converter CV-126/FRR-24 
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Figure 7-54. Alignment Ad;ustment and Test Point Locations Bottom ol Chassis, Frequency-Converter 
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1 Section 
Paragraph 6 a (1) {a) 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

more than 20% from those in the following table. 

Amplifier-Converter AM-450/FRR-24 850 uvs. 
Amplifier-Converter AM-451/FRR-24 850 uv~. 
Amplifier-Converter AM-453/FRR-24 850 uvs. 
Amplifier-Converter AM-452/FRR-24 2000 uvs. 

Step 8. Remove the signal generator and replace 
the bottom cover of the coil compartment. Replace 
the top cover of the optical housing. Make sure the 
mirror and window are dust-free by wiping them with 
a lint free cloth. Remove the test cable and slide the 
unit back into the cabinet. Replace the antenna patch 
cord. 

(b) TRANSFORMER Z-301 THROUGH Z-308, 
CV-126/FRR-24 (Figure 7-90).-See Figures 7-53 
and 7-54 for alignment adjustment locations. 

Step 1. Remove the cables from connectors 
J-302, J-303, J-304, J-306 and J-307 at the rear of the 
cabinet. Slide the Frequency Converter CV-126/FRR 
-24 out of its cabinet and connect a test cable be· 
tween the multiconnector P-301 on the chassis and 

J -301 on the inside of the cabinet. 
Step 2. Connect signal generator AN/URM-25 

tuned to an R.F. frequency of 1750 kc. between r· 
minal 4 of Z-301 (TP-2, see Figure 7-54) and chas
sis in accordance with Method C, Par. 6. a. 

Step 3. Remove the cover of the oscillator com· 
partment bottom of chassis and connect multimeter 
ME-6/U between the cathode (pin 7) of V-311 (TP-9, 
see Figure 7 -54) and the chassis. Set the voltmeter 
on the 1-volt scale. 

Step 4. Set Second Conversion Oscillator Se
lector switch at Crystal. Adjust the iron core tuning 
adjustments L-3018 of transformer Z-301, L·305A and 
L-3058 of transformer Z-305, L·306A and L-3061:3 of 
transformer Z-306, L-307A and L-3078 of transformer 
Z-307, L-308A and L-3088 of transformer Z-308 for 
maximum reading on the multimeter. While making the 
foregoing adjustments it will be necessary to retard 
the Microvolt control of the signal generator if the 
adjustment increases the I.F. amplifier gain to a 

point where overload occurs. Levels below 0.1 volt 
will prevent overload. 

Step 5. Change the signal generator connection 
to terminal 4 of Z-302 (TP-1, see Figure 7-54). 

Step 6. Adjust the iron-core tuning adjustment 
L-3028 of transformer Z ·302 for maximum output on 

the mu1timeter. 
Step 7. Change the signal generator connection 

to terminal 4 of Z-303 (TP-4, see Figure 7-54). 
Step 8. Adjust the iron-core tuning adjustment 

L-303B of transformer Z-303 for maximum output on 

the multimeter. 
Step 9. Cl::ange the signal generator connection 

to terminal 4 of Z-304 (TP-5, see Figure 7-54). 
Step 10. Adjust the iron-core tuning adjustment 

L-30413 of transformer Z-304 for maximum output on 
the multimeter. 

Step 11. Remove all test equipment. 
(2) 1700 KC. ALIGNMENT, CV-126/FRR-24 (See 

Figure 7-90). 

(a) TRANSFORMER Z-309 AND Z-310. 
Step 1. Connect the electronic voltmeter (Model 

OBQ or ME-25/U) between the grid (pin no. 1) of the 

second converter tube V-310 (TP-7, see Figure 7-54) 
and chassis. Set the voltmeter on the 10-volt D.C. 
scale. 

Step 2. Adjust the iron-core tuning adjustments 
L-312A and L-3128 of transformer Z-309 for maximum 
output on the voltmeter. 

Step 3. Remove the voltmeter from the grid of 
the second converter V-310. Connect the multimeter 
ME-6/U between terminal 4 of Z-310 (TP-6, see Fi
gure 7-54) and chassis. 

Step 4. Adjust the iron-core tuning adjustment 
L-31313 of transformer Z-310 for maximum reading on 
the multimeter, approximately 0.5 volt. 

Step 5. Remove the voltmeter and replace the 
bottom cover. 

(3) 50 KC. I.F. DETECTOR AND DISCRIMINA
TOR ALIGNMENT. 

(a) TRANSFORMER Z-311, CV-126/FRR-24 (Fi

gure 7-90). 

Step 1. Connect multimeter ME-6/U between the 
cathode (pin 7) of V-311 (TP-9, see Figure 7-54) and 
chassis. Connect the signal generator tuned to an 
R.F. frequency of 1750 kc. between terminal 1 of 
Z-308 (TP-3, see Figure 7-54) and chassis, in ac
cordance with Method 8, Par, 6. a. Set the multimeter 
on the 1-volt scale. 

Step 2, Transformer Z-311 tunes very broadly 
at the 50-kc. I.F. frequency, therefore it is necessary 

to 'rock' the signal generator backward and forward 
be tween 17 40 kc. and 1760 kc. until a peak is obtain
ed. Adjust the iron-core tuning adjustment L-314 of 
transformer Z-311 for maximum output on the multi
meter. 

Step 3. Remove all test equipment including the 
test cable and slide the CV-126/FRR-24 back into its 
cabinet. Reconnect all cables. 

(b) 50 KC. I.F. FILTER F-99/FRR-24, (Figure 

7-91}.-See Figures 7-55 and 7-56 for alignment ad
justment locations. 

Step 1. Slide the Filter Assembly F -99 /FRR-24 
out of its cabinet and connect a test cable between 
the multiconnector P-401 on the chassis and J-401 on 
the inside of the cabinet. Remove the cables con
nected to J -402 and J -403 at the rear of the cabinet. 
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Step 2. Connect signal generator AN/URM-25 
between the input side of C-401 (TP-11, see Figure 
.7-56) and chassis, in accordance with Method B, 
Par. 6. a. Connect electronic voltmeter OBQ or ME-
25/U between pin 7 of V-410 (TP-12, see Figure 

7-56) and chassis. 
Step 3. Before aligning any of the tuned circuits 

in the F -99/FRR-24 it is necessary to load the over
coupled circuits to obtain the correct alignment peaks. 
The following chart gives the step-by-step procedure 

to follow in effecting the alignment of each filter. 
All primary adjustments are located at the bottom of 
the chassis, all secondaries are on the top. Refer
ence to Figure 7-56 will show location and identifi
cation of transformer terminals. The three values of 
resistors listed are all composition, half-watt types. 
Their stock numbers are: 

15,000 -- N16-R-51371-8ll 
33,000 -- N16-R-50417-0971 

220,000 -- N16-R-50714-0971 

L- 4 19 8 L- 4148 

Z-416 

L-4208 

Z-422 

SEC. ADJ. 

L-4048 

Z-406 

L-4038 

Z-405 

L-4088 

Z-410 

L-4268 

Z-428 

L- 41 38 
:b415 

SEC. ADJ. 

L-4188 
Z-420 

L:-4128 
Z-414 

SEC. ADJ. 

L-411 8 
z- 413 

SEC. ADJ. 

L-4178 

Z-419 

SEC. ADJ. 

L-41 08 

z- 412 
SEC. ADJ. L-4098 

Z- 411 
SEC. ADJ. 

L-4158 
Z- 417 

SEC. ADJ. 

L-4168 
Z-418 

SEC. ADJ. 

L- 4018 
Z-403 

SEC. ADJ. 

L- 4028 
Z-404 

SEC. ADJ. 

L-405 8 
Z-407 

SEC. ADJ. 

L-4068 
Z.408 

SEC. ADJ. 

L-4258 

Z-427 
SEC. ADJ. 

L-4078 

Z-409 
SEC. ADJ. 

L-4248 

Z-426 
SEC. ADJ. 

1.:4238 
Z-425 

SEC. ADJ. 

1.:4228 
Z-424 

SEC. ADJ. 

L-4 218 
Z-423 

SEC. ADJ. 

Figure 7-55. Alignment Adjustment Locations Top of Chassis, Filter Assembly F-99/FRR-24 
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1 Section RESTRICTED AN/FRR-24 
NAVSHIPS 91580 CORRECTIVE MAINTENANCE 

Set Selectivity Load resistor Connect load resistor Set' Generator Adjust for maximum reading 
jstep Switch at: in ohms across terminals: at exactly on voltmeter 

12 Kc. Channel 

1 12 Kc. 15,000 1 & 6 of Z-423 50.5 Kc. L-4218 
2 12 Kc. 15,000 3 & 4 of Z-423 50.5 Kc. L-421A 
3 12 Kc. 15,000 1 & 6 of Z-424 50.5 Kc. L-4228 
4 12 Kc. 15,000 3 & 4 of Z-424 50.5 Kc. L-422A 
5 12 Kc. 15,000 1 & 6 of Z-425 50.5 Kc. L-4238 

I 
6 12 Kc. 15,000 3 & 4 of Z-425 50.5 Kc. L-423A 
7 12 Kc. 15,000 1 & 6 of Z-426 50.5 Kc. L-4248 
8 12 Kc. 15,000 3 & 4 of Z-426 50.5 Kc. L-424A 

9 12 Kc. 15,000 1 & 6 of Z-427 50.5 Kc. L-4258 
10 12 Kc. 15,000 3 & 4 of Z-427 50.5 Kc. L-425A 
11 12 Kc. 15,000 1 & 6 of Z-428 50.5 Kc. L-4268 
12 12 Kc. 15,000 3 & 4 of Z-428 50.5 Kc. L-426A 

6 Kc. Channel 

1 6 Kc. 33,000 1 & 6 of Z-417 50.0 Kc. L-4158 
2 6 Kc. 33,000 3 & 4 of Z-417 50.0 Kc. L-415A 

3 6 Kc. 33,000 1&6ofZ-418 50.0 Kc. L-4168 
4 6 Kc. 33,000 3 & 4 of Z-418 50.0 Kc. L-416A 

5 6 Kc. 33,000 1 & 6 of Z-419 49.75 Kc. L-4178 
6 6 Kc. 33,000 3 & 4 of Z-419 49.75 Kc. L-417A 

7 6 Kc. 33,000 1 & 6 of Z-420 49.75 Kc. L-4188 

8 6 Kc. 33,000 3 & 4 of Z-420 49.75 Kc. L-418A 

9 6 Kc. 33,000 1 & 6 of Z-421 50.0 Kc. L-4198 
10 6 Kc. 33,000 3 & 4 of Z-421 50.0 Kc. L-419A 

11 6 Kc. 33,000 1 & 6 of Z-422 50.0 Kc. L-4208 

12 6 Kc. 33,000 3 & 4 of Z-422 50.0 Kc. L-420A 

3 Kc. Channel 

1 3 Kc. 33,000 1 & 6 of Z-411 49.95 Kc. L-4098 

2 3 Kc. 33,000 3 & 4 of Z-411 49.95 Kc. L-409A 

3 3 Kc. 33,000 1 & 6 of Z-412 49.95 Kc. L-4108 

4 3 Kc. 33,000 3 & 4 of Z-412 49.95 Kc. L-410A 

5 3 Kc. 33,000 1 & 6 of Z-413 49.95 Kc. L-4118 

6 3 Kc. 33,000 3 & 4 of Z-413 49.95 Kc. L-411A 

7 3 Kc. 33,000 1 & 6 of Z-414 49.95 Kc. L-4128 

8 3 Kc. 33,000 3 & 4 of Z-414 49.95 Kc. L-412A 

9 3 Kc. 33,000 1 & 6 of Z-415 49.95 Kc. L-4138 
10 3 Kc. 33,000 3 & 4 of Z-415 49.95 Kc. L-413A 

I 

11 3 Kc. 33,000 1 & 6 of Z-416 49.95 Kc. L-4148 

12 3 Kc. 33,000 3 & 4 of Z-416 49.95 Kc. L-414A 

1 Kc. Channel 

1 1 Kc. 220,000 A & 8 of Z-407 50.05 Kc. L-4058 

I 
2 1 Kc. 220,000 C & D of Z-407 50.05 Kc. L-405A 

3 1 Kc. 220,000 A & 8 of Z-408 50.05 Kc. L-4068 

4 1 Kc. 220,000 C & D of Z-408 50.05 Kc. L-406A 

5 1 Kc. 220,000 A & 8 of Z-409 50.05 Kc. L-4078 
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Figure 7-56. Alignment Adjustment and Test Point Locations BoHom of Chassis, Filter Assembly F-99/FRR-24 
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Paragraph 6 a {3) (b) 

RESTRICTED 
NAVSHIPS 91580 

AN/FRR·U 

CORRECTIVE MAINTENANCE 

Set Selectivity Load resistor Connect load resistor Set Generator Adjust for maximum reading 
Step Switch at: in ohms across terminals: at exactly on voltmeter 

1 Kc. Channel (Cont'd) 

6 1 Kc. 220,000 C & D of Z-409 50.05 Kc. L-407A 
7 1 Kc. 220,000 A & 8 of Z-410 50.05 Kc. L-4088 
8 1 Kc. 220,000 C & D of Z-410 50.05 Kc. L-408A 

500 cycle Channel 

1 .5 Kc. 220,000 A & 8 of Z-403 50.0 Kc. L-4018 
2 .5 Kc. 220,000 C & D of Z-403 50.0 Kc. L-40IA 
3 .5 Kc. 220,000 A & B of Z-404 50.0 Kc. L-4028 
4 .5 Kc. 220,000 C & D of Z-404 50.0 Kc • L-402A 
5 • 5 Kc. 220,000 A & 8 of Z-405 50.0 Kc. L-4038 
6 .5 Kc. 220,000 C & D of Z-405 50.0 Kc • L-403A 
7 • 5 Kc. 220,000 A & 8 of Z-406 50.0 Kc. L-4048 
8 .5 Kc. 220,000 C & D of Z-406 50.0 Kc. L-404A 

250 cycle Channel 

1 .25 Kc. 
2 .25 Kc. 

Step 4. Replace the cables to J-402 and J-403. 
Remove the test cable and all test equipment. Slide 
the chassis back into its cabinet. 

(c) TRANSFORMERS Z-602 AND Z-603, AM-454 
/FRR-24 (Figure 7-92).-See Figure 7-57 for align
ment adjustment locations. 

Step 1. Remove the cables from connectors 
J -602, J -603, J -604 and J -606 at the rear of the cabi
net. Slide the R.F. Amplifier AM-454/FRR-24 out of 
its cabinet and connect a test cable between the 
multiconnector P-601 on the chassis and J-601 on the 
inside of the cabinet. 

Step 2. Set the A.G.C. switch at Off and the R.F. 

Gain control at 10. 
Step 3. Connect multimeter ME-6/U between pin 

no. 7 of V-604 (TP-2, see Figure 7-26) and the chas
sis. Set the voltmeter on the 1-vol t scale. 

Step 4. Connect signal generator AN/URM-25 
tuned to a frequency of 40 kc. to terminal G of Z-60 1 
(TP-6, see Figure 7-26) and chassis, in accordance 
with Method 8, Par. 6. a. Set the Microvolt control 
for an output of 200 microvolts. Note the multimeter 

reading. 
Step 5. Change the frequency of signal genera

tor to 60 kc. and note the reading on the multimeter. 
Step 6. A reading of approximately one volt for 

all frequencies between 40 and 60 kc. is indicative of 
proper adjustment of variable inductors L-601 and 

50.0 Kc. C-404 
50.0 Kc. C-500 

L-602 and no realignment is required. 
Step 7. If realignment is indicated in either Steps 

4 or 5, adjust inductors L-601 and L-602 with the 
generator set alternately at 40 kc. and 60 kc. until 
a reading of approximately one volt is obtained at all 

frequencies between 40 and 60 kc. This method is 
used to assure a flat response between 40 and 60 kc. 

Step 8. Remove all the test equipment and re
connect the cables to connectors J -602, J -603, J -604 
and J-606. Remove the test cable and slide the chas
sis back into its cabinet. 

(d) TRANSFORMER Z-701, AM-439/FRR-24 (See 

Figure 7-93),-See Figure 7-58 for alignment adjust
ment locations. 

Step 1. Remove the cable from connector J-705 
at t~e rear of the cabinet. Slide the Amplifier-Detec
tor AM-439/FRR-24 out of the cabinet and connect a 
test cable between the multiconnector P-701 on the 
chassis and J-701 on the inside of the cabinet. 

Step 2. Connect signal generator AN/URM-25 
tuned to an R.F. frequency of 51 kc. modulated 30% 
at 1000 cycles to the input side of C-701 (TP-1, see 
Figure 7-28) and chassis, in accordance with Method 
A, Par. 6. a. Connect audio level meter AN/URM-38 
to the Phones jack (TP-3, see Figure 7-58). Set 
the Reception switch at AM. 

Step 3. Connect a 4700-ohm half-watt resistor 
(SN:SN N16-R-50129-811) across terminals A and C of 
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Figure 7-57. Alignment Aci;ustment Locations Top of Chassis, R.F. Amplifier AM-454/FRR-24 
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Figure 7-58. Alignment Adjustment and Test Point Locations Top of Chassis, Amplifier-Detector AM-439/FRR-24 
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transformer Z-701 (TP-5, see Figure 7-28). Adjust 

capacitor C-705 for maximum reading on the audio 
level meter. 

Step 4. Remove the 4700-ohm resistor from ter
minals A and C and connect it across terminals F and 

D of Z-701 (TP-6, see Figure 7-28). Adjust capaci
tor C-704 for maximum reading on the audio level 
meter. 

Step 5. Remove all test equipment and reconnect 
the cable to J-705. Remove the test cable and slide 

the chassis back into its cabinet. 
(e) TRANSFORMER Z-901, AM-440/FRR-24 (Fi

gure 7-95).-See Figure 7-59 for alignment adjust
ment locations. 

Step 1. Remove the cable from the 50 kc. AM in
put connector J-907 at the rear of the cabinet. Slide 

C- 904 
Z-901 PRIMARY 

ADJ. 

the Amplifier-Detector AM-440/FRR-24 out of its 
cabinet and connect a test cable between the multi
connector P-901 on the chassis and J-901 on the in
side of the cabinet. 

Step 2. Connect signal generator AN/URM-25 
tuned to an R.F. frequency of 51 kc. modulated 30% 
at 1000 cps. to the input side of C-901 (TP-1, see 
Figure 7-31) and chassis, in accordance with Method 
A, Par. 6. a. Connect audio level meter AN/URM-38 

to the Phones jack (TP-3, see Figure 7-59). Set the 
A.G.C. switch S-903 at Off and the Audio Bandwidth 

switch S-901 at 6 kc. Set the A.N.L. switch S-902 
at Off. The setting of the R.F. Gain control R-906 is 
optional. Set the A.F. Level control R-915 to obtain 
a suitable meter reading. 

Step 3. Connect a 4700-ohm half-watt resistor 

G-905 
Z-901 SEC. 

A OJ. 

TP-3 

Figure 7-59. Alignment Adjustment and Test Point Locations Top of Chassis, Amplifier-Detector AM-440/FRR-24 
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7 Section RESTRICTED AN/FRR·24 
Paragraph 6 a (3) (e) NAVSHIPS 91580 CORRECTIVE MAINTENANCE 

(SNSN Nl6-R-50129-811) between terminals A and C Slide the chassis back into its cabinet. 
of Z-901 (TP-5, see Figure 7-31). Adjust capacitor (/) TRANSFORMER Z-1001, Z-1002 AND Z-1003, 
C-905 for maximum reading on the audio level meter. AM-438/FRR-24 (Figure 7-96).-See Figure 7-60 for 

Step 4. Remove the 4700-ohm resistor from ter- alignment adjustment locations. 
minals A and C and connect it across terminals F and Step 1. Remove the cables from connectors 
D of transformer Z-901 (TP-6, see Figure 7-31). Ad- J-1004, J-1008 and J-1009 at the rear of the cabinet, 
just capacitor C-904 for maximum reading on the audio Slide the Amplifier-Detector AM-438/FRR-24 out of its 
level meter. cabinet and connect a test cable between the multi-

Step S. Remove all test equipment from the unit connector P-1001 on the chassis and J-1001 on the in-
and reconnect the SO kc. AM input cable to J-907. side of the cabinet. 

C-1 016 
z- 1003 

PRIMARY ADJ. 

c -I 004 
Z-1001 

PRIMARY ADJ. 

C-1017 
z -I 003 

SEC ADJ. 

c -1005 
Z-1001 

SEC. ADJ. 

C-1 0 II 
z -1002 

SEC ADJ. 

C-1010 
Z-1 002 

PRIMARY ADJ. 

TP-4 

Figure 7-60. Alignment Acl;ustment and Test Point Locations Top of Chassis, Amplifier-Date ctor AM-438/FRR-24 
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Step 2. Connect signal generator AN/URM-25 
tuned to an R.F. frequency of 51 kc. modulated 30% 
at 1000 cps. to the input side of capacitor C-1001 

(TP-17 see Figure 7-33) and chassis, in accordance 
with Method A, Par. 6. a. Connect Audio Level Meter 
AN/URM-38 to the Phones jack J-1002 (TP-4, see 
Figure 7-60). Set the A.G.C. switch S-1003 at Off 
and the Audio Bandwidth switch S-1001 at 6 kc. Set 
the A.N.L. switch S-1004 at Off. The settings of the 
R.F. Gain control R-1023 and the Level Indicatpr 
switch S-1002 are optional as these settings do not 
affect the electrical alignment of transformers Z-1001, 
Z-1002 and Z-1003. Set the A.F. Level control 

R-1285 
V-1216 
FOCUS 
ADJ. 

R-1026 to provide a suitable reading on the audio 
level meter. 

Step 3. Connect a 4700-ohm half-watt resistor 
(SNSN N16-R-50129-811) between terminals A and C 
of transformer Z-1001 (TP-5, see Figure 7-33). Ad
just capacitor C-1005 for maximum reading on the 
audio level meter. 

Step 4. Remove the 4700-ohm resistor from ter
minals A and C and connect it across terminals F and 
D of transformer Z-1001 (TP-6, see Figure 7-33). Ad
just capacitor C-1004 for maximum reading on the 
meter. Remove the 4700-ohm resistor from terminals 
F and D. 

L-1204 
Z-1206 

TUNING 

R-1219 
V-1209 
GRID 

BALANCING 
ADJ. 

R-1278 TP-2 
V-1215 

CATHODE 
BIAS 

G-1206 
Z-1202 
TUNING 

G-1211 
osc. 

TUNING 
ADJ. 

ADJ. 

Figure 7-61. Alignment Adjustment ancl Test Point Locations Top of Chassis, F.S. Converter CV-127/FRR-24 
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Step 5. Remove the signal generator and connect 
it to the input side of capacitor C-1007 (TP-2, see 
Figure 7-33) and chassis. 

Step 6. Connect the 4700-ohm resistor across 
terminals A and C of transformer Z-1002 ( TP-7, see 

Figure 7-33). Adjust capacitor C-1011 for maximum 
reading on the meter. 

Step 7. Remove the 4700-ohm resistor from ter
minals A and C and connect it across terminals F and 
D of transformer Z-1002 (TP-8, see Figure 7-33). 
Adjust capacitor C-1010 for maximum reading on the 
meter. Remove the 4700-ohm resistor from terminals 
F and D. 

Step 8. Remove the signal generator and connect 

it to the input side of capacitor C-1013 (TP-3, see 

Figure 7-33) and chassis. 
Step 9. Connect the 4700-ohm resistor across ter

minals A and C of transformer Z-1003 (TP-9, see Fi
gure 7-33). Adjust capacitor C-1017 for maximum 
reading on the meter. 

Step 10. Remove the 4700-ohm resistor from ter
minal$ .A and C and connect it across terminals F and 

D of transformer Z-1003 (TP-10, see Figure 7-33). 
Adjust capacitor C-1016 for a maximum reading on 
the meter. 

Step 11. Remove all test equipment from the 
unit and reconnect the cables to J -1004, J -1008 and 
J-1009. Slide the chassis back into its cabinet. 

(g) DISCRIMINATOR ALIGNMENT, Z-1201 AND 
Z-1202, CV-127/FRR-24 (Figure 7-98).-See Figure 
7-61 for alignment adjustment locations. 

Step 1. Disconnect the cable connected to the 
F .S. input connector J -1206 at the rear of the cabinet. 
Slide the Frequency-Shift Converter CV-127/FRR-24 
out of the cabinet and connect a test cable between 
the multiconnector P-1201 on the chassis and J ·1201 
on the inside of the cabinet. 

Step 2. Connect signal generator AN/URM-25 
between terminal 3 of T-1201 (TP-1, see Figure 7-36) 
and chassis, in accordance with Method C, Par. 6. a, 
Connect vacuum tube voltmeter OBQ or ME-25/U 
across resistor R-1217 (TP-5, see Figure 7-36). 

Step 3. Set the sigilal generator output at 0.1 
volt and the frequency dial at 53 kc. Set the Mod. Se
lector switch at Off. 

Step 4. Adjust capacitor C-1206, which is loca

ted in transformer Z-1201, for maximum reading on 
the voltmeter. 

Step 5. Remove the voltmeter connections and 
connect them across the Deviation Compensation con
trol R-1221 (TP-2, see Figure 7-61). Change the 
signal generator output frequency to exactly 50 kilo
cycles. Set the 50-kc. output of the signal generator 
accurately by zero beating it against the 50-kc. cry
stal oscillator in the AM-439/FRR-24. 

Step 6. Adjust capacitor C-1210, which is lo
cated in transformer Z-1202, for zero reading on the 
voltmeter. 

Step 7. Remove all test equipment. Remove 
the test cable and slide the chassis back into its 
cabinet. 

(4) R.F. ALIGNMENT, AM-450, 451, 452, 453/ 
FRR-24 (Figure 7-88).-See Figures 7-52 and 7-62 
for alignment adjustment locations. 

The R.F. alignment as described herein consists of 
adjustment of the R.F. amplifiers, converters and the 
H.F. oscillator. No realignment of the H.F. oscilla
tor should be attempted unless a reliable test signal 
source is available. A test signal source with a fre
quency accuracy better than 0.1% is required. If an 
accurate signal source is not available the crystal 
calibrator located in the Oscillator Assembly 0-.131/ 
FRR-24 may be used provided sufficient care is taken 
to insure the selection of the correct harmonic. 

Step 1. Slide the Amplifier-Converter out of the 
cabinet and connect a test cable between the multi· 
connector P-101 on the chassis and J-101 on the in
side of the cabinet. 

Step 2. Set the Reception switch on the Ampli
fier-Detector AM-439/FRR-24 at Crystal. Discon
nect cable W-101 and connect signal generator AN/ 
URM-25 to the antenna input connector J-102 (TP-2, 

see Figure 7-49), in accordance with Method C, Par. 
6. a •. Set the signal generator output at approximate· 
ly 100 uvs. The 2nd. I.F. Level meter may be used 
as the output meter. 

The following alignment chart gives the step-by-step 
procedure to follow in effecting the R.F. alignment 
of each Amplifier-Converter. 
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Adjust Signal Set Projection Adjust to Receive Adjust For 
Step Unit Source To: Dial At: Test Signal Maximum Output 

1. AM-450/FRR-24 4.0 Me. 4.0 Me. C-152A C-111, C-120, C-127, 
C-131, C-102 

AM-451/F RR-24 8.0 Me. 8.0 Me. C-152A C-U.1, C-120, C-127, 
C-131, C-102 

AM-453/FRR-24 16.0 Me. 16.0 Me. C-152A C-111, C-120, C-127, 
C-131, C-102 

AM-452/FRR-24 32.0 Me. 32.0 Me. C-152A C-111, C-120, C-127, 
C-131, C-102 

2. AM-450/FRR-24 2.0 Me. 2.0 Me. C-152B T-101, T-102, T-103, 
T-104, T-105 

AM-451/FRR-24 4.0 Me. 4.0 Me. C-152B T-101, T-102, T-103, 
T-104, T-105 

AM-453/FRR-24 8.0 Me. 8.0 Me. C-152B T-101, T-102, T-103, 
T-104, T -105 

AM-452/FRR-24 16.0 Me. 16.0 Me. C-152B T-101, T-102, T-103, 
T-104, T-105 

3. AM-450/FRR-24 3.0 Me. 3.0 Me. T-107 

AM-451/FRR-24 6.0 Me. 6.0 Me. T-107 

AM-453/FRR-24 12.0 Me. 12.0 Me. T-107 

AM-452/FRR-24 24.0 Me. 24.0 Me. T-107 

4. Repeat steps 1, 2 and 3 until accuracy of alignment is obtained at all three dial settings. 

5. Remove the signal generator. 

(5) LOCAL AND REMOTE R.F. AMPLIFIERS 
V-108, V-109.-To align the local and remote R.F. 
amplifiers proceed as follows: 

Step 1. Connect an electronic voltmeter such as 
Navy Model OBQ or ME-25/U between the test point 
(C-180, see Figure 7-49) and the chassis. 

Step 2. Set the Main Tuning dial at the high end 
of the tuning band. Adjust trimmer capacitor C-184 
(see Figure 7-52) for maximum reading on the volt
meter. 

Step 3. Set the Main Tuning dial at the low end 
of the tuning band. Adjust the iron-core tuning ad
justment of T-106 (see Figure 7-52) for maximum 
reading on the voltmeter. 

Step 4. Repeat steps 2 and 3 until maximum volt
age is obtained at both the high and low frequency 
ends of the tuning range. Remove the test cable and 
slide the unit back into its cabinet. Reconnect the 
cable to J -102. 

(6) OSCILLATOR ALIGNMENT. 
(a) LOCAL H.F. OSCILLATOR V-107 .-Refer to 

paragraph 6. a. ( 4) R.F. Alignment. 
(b) SECOND CONVERSION VARIABLE OSCIL

LATOR V-308 AND CRYSTAL OSCILLATOR V-306 
ALIGNMENT, CV-126/FRR-24 (Figure 7-90),-See 
Figures 7-53 and 7-54 for alignment adjustment lo-
cations. 

Step 1. Slide the Frequency Converter CV-126/ 
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C-152A 
V-107 TUNING 

T-107 
V-107 TUNING 

Figure 7-62. Alignment Adjustment Locations Bottom of Chassis, Amplifier-Converter AM-450, AM-451, AM-452, 
AM-453/FRR-24 

FRR-24 out of its cabinet and connect a test cable 
between the multiconnector P-301 on the chassis and 
J -301 on the inside of the cabinet. Disconnect the 
patch cord from 1]7, 2]7 or 3]7 as applicable. 

Step 2. Set the Second Conversion Oscillator 

Selector switch at Crystal. 
Step 3. Remove the oscillator compartment cover 

bottom of chassis and couple the output of the cry· 
stal oscillator from terminal 4 of Z-310 (TP-6, see 
Figure 7 -54) to the input of a Navy Model LR or AN 
type FR-47 /U frequency measuring device and check 

the accuracy of the crystal frequency. Capacitor 
C-331 is used to change the oscillating frequency of 
the crystal if adjustment is required. 

Step 4. On the Amplifier-Detector unit AM-439/ 
FRR-24 set the Reception switch at Crystal. Use 
this unit for audible monitoring of the signal. Tune 

in any CW signal on an Amplifier-Converter unit. 
Tune the Amplifier-Converter unit for zero beat as 
heard on the monitor. 

Step 5. Set the Second Conversion Oscillator 
Selector switch at VFO and the Second Conversion 
VFO control at zero. 

Step 6. If zero beat is not obtained adjust capa
citor C-339. 

Step 7. Remove the test cable, replace the os· 
cillator compartment cover, slide the unit back into 
its cabinet and reconnect the patch cord. 

(c) CRYSTAL OSCILLATOR V-703, AM-439/ 
FRR-24 (Figure 7-93).-See Figure 7-58 for align
ment adjustment locations. 

Step 1. Remove the cable from connector J -705 
at the rear of the cabinet, Slide the Amplifier-Detec
tor AM-439/FRR-24 out of its cabinet and connect a 
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test cable between the multiconnector P-701 on the 
chassis and J-701 on the inside of the cabinet. 

Step 2. Connect Navy Model OBQ or multimeter 
ME-25/U vacuum tube voltmeter to the injection grid 

(pin 1) of the heterodyne detector tube V-702 (TP-7, 
see Figure 7-28). Set the Reception switch S-702 
at Crystal. 

Step 3. Adjust the iron core tuning adjustment 
L-702B of Z-704 for maximum reading on the volt
meter. When the maximum voltmeter reading has been 

obtained detune the iron core tuning adjustment two 
turns counterclockwise. Remove the voltmeter. 

(d) B.F. OSCILLATOR V-704, AM-439/FRR-24 
(Figure 7-93). 

Step 1. Connect signal generator AN/URM-25 
tuned to an R.F. frequency of 50 kc. to the input side 
of C-701 (TP-1, see Figure 7-28) and chassis, in 
accordance with Method A, Par. 6. a. 

Step 2. Set the Reception switch at Crystal and 
the Speaker switch at On. 

C-804 
Y-804 

TRIMMER 

C-837 
V-805 
TUNING 

C-803 
Y-803 

TRIMMER 

L-809A 
V-805 
TUNING 

L-810A 
V-805 
TUNING 

C-802 
Y-802 

TRIMMER 

C-812 
Y-812 

TRIMMER 

C-811 
Y-811 

TRIMMER 

C-810 
Y-810 

TRIMMER 

C-809 
Y-809 

TRIMMER 

Step 3. Set the signal generator modulation at 
Off. Set the Microvolt control for a 1-volt output, Set 
the signal generator to zero beat with the crystal os
cillator. 

Step 4. Set the Reception switch at B.F .0. and 
the B.F .0. control at zero. Adjust capacitor C-723 
located in transformer Z-705 for zero beat. 

Step 5. Remove all test equipment from the unit 

and reconnect the cable to J -705. Slide the chassis 
back into its cabinet. 

(e) CRYSTAL OSCILLATOR A AND B, 0-131/ 
FRR-24 (Figure 7-94).-See Figures 7-63 and 7-64 
for alignment adjustment locations. 

Step 1. Slide the Oscillator Assembly 0-131/ 
FRR-24 out of its cabinet and connect a test cable 
between the multiconnector P-801 on the chassis and 
J -801 on the inside of the cabinet. 

Step 2. Set the Oscillator 'A' switch at ON, The 
adjustments for both oscillators are similar therefore 
a discussion of one will be sufficient to cover both 

C-808 
Y-808 

TRIMMER 

C-807 
Y-807 

TRIMMER 

C-806 
Y-806 

TRIMMER 

C-801 
Y-801 

TRIMMER 

C-805 
Y-805 

TRIMMER 

C-816 
Y- 816 

TRIMMER 

C-815 
Y-815 

TRIMMER 

C-814 
Y-814 

TRIMMER 

C-813 
Y-813 

TRIMMER 

Figure 7-63. Alignment Adjustment Locations Top of Chassis, Oscillator Assembly 0-131/FRR-24 
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Figure 7-64. Alignment Adjustment and Test Point Locations Bottom ol Chassis, Oscillator Assembly 
0-131/FRR-24 
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oscillators. 
Step 3. Set the Crystal A switch at a position 

which selects a crystal of approximately 5 mega
cycles. Set the Tuning 'A' control at a position in 
which the tuning dial reads the crystal frequency mi
nus 1.75 me. 

NOTE 
A single tuning dial is provided with two con
centric scales. For the higher frequencies read 
the outside scale, for low frequencies read the 
inside scale. 

SteF 4. Adjust the iron-core tuning adjustment of 
T-801 for maximum reading on Tuning Meter 'A'. 

Capacitors C-801 through C-816 are pre-set at the 
middle of their capacity range. The above capaci

tors are provided to permit compensation for crystals 
slightly off frequency. The following units are neces
sary to make any adjustment on these trimmer capaci
tors; Amplifier-Converter, Frequency Converter, R.F. 
Amplifier, Amplifier-Detector and the Oscillator As
sembly. To check any crystal and to make the re
quired frequency correction proceed as follows: 

Step 1. Provide a means of operating the Ampli
fier-Converter by using a remote external oscillator 
from 0-131/FRR-24 which is accomplished by the 
proper connection of the patch cords. 

Step 2. In unit CV-126/FRR-24 set the Second 
Conversion Osc. Selector switch at Crystal. 

Step 3. In unit AM-439/FRR-24 set the Recep

tion switch on Crystal. 
Step 4. Insert a crystal in one of the crystal 

holders in the Oscillator Assembly unit. Set the Os
cillator s·w itch in the proper position and set the 
Tuning control for maximum output at the proper fre

quency. 
Step 5. Tune the associated Amplifier-Conver

ter unit to an 'on the air' signal on the channel fre

quency for which the crystal has been chosen. 

Step 6. For A1, A2 and A3 signals, tune the 
trimmer capacitor associated with the crystal in use 
to produce zero beat while listening on the AM-439/ 
FRR-24 unit. For frequency shift reception the cry
stal trimmer capacitor should be adjusted for correct 
tuning as indicated by the cathode ray monitor on the 
associated Frequency Shift Converter CV-127 /FRR-

24. 
(j) 200 KC. OSCILLATOR V-805, 0-131/FRR-

24 (Figure 7-94). 
Step 1. Set the Calibrate switch S-805 at On. 

Adjust the .equipment to receive the standard fre

quency transmission from station WWV. A multiple of 
of the 200-kc. oscillator should fall directly on WWV. 
Connect headphones to the Amplifier-Detector A'-.i-

439/FRR-24 to provide an audible monitoring means 
of determining zero-beat. 

Step 2. If zero beat is not obtained between the 
200-kc. oscillator and ~'WV, adjust trimmer capacitor 
C-837 until a zero beat is obtained with ~'\l'V. 

Step 3. Turn on the BFO in the AM-439/FRR-
24 and set at 500 cycles. Adjust C-837 until waxing 
and waning of beat note is obtained indicating that 
both the harmonic of 200 kc. and WWV are producing 
the same audio beat. Reduce the rate of waxing and 

waning to as near zero as possible with C-83 7. This 
is best accomplished during the time when WWV car
rier is not modulated. 

Step 4. Remove the test cable and slide the unit 
back into its cabinet. 

(g) TONE OSCILLATOR ADJUSTMENT, KY-62/ 
FRR-24 (Figure 7-97).-See Figures 7-65 and 7-66 
for alignment adjustment locations. 

~rep 1. Remove the applicable patch cord from 
4K47, 4K48 or 4K49 and from 4K13, 4K38 or 4K39. 
Slide the Keyer KY -62/FRR-24 out of the cabinet and 
connecr a test cable between the multiconnector 
P-1101 on the chassis and J-1101 on the inside of 
of the cabinet. 

Step 2. Set the Reception switch at Test, set 
the Threshold control at zero, set the Tone switch at 
Ext, and set the A.F. Level control R-1116 at approx
imately 8 and the Monitor Gain control at 5. 

1. VARIABLE TONE OPERATING ADJUST
MENTS. 

Step 1. Connect the vertical amplifier input of 
an oscilloscope Navy Model OBL or AN type OS-8/U 
across resistor R-1155 (TP-1, see Figure 7-67). Con
nect the AN/URM-38 in parallel with the oscilloscope. 
Connect audio oscillator TS-382A/U set at 400 
cycles to the horizontal amplifier input of the oscil
loscope. Connect multimeter ME-6/U to the cathode 
(pin no. 2) of the tone oscillator V-1107 (TP-2, see 
Figure 7-67). 

Step 2. Set the Tone switch S-1102 at Var. Ad
just the A.F. Level control R-1116 for a reading of 
10.8 DB (12 milliwatts) on the audio level meter. 

NOTE 
The following adjustments must be made with a 
temporary metal bottom on the chassis to simu
late the effects of the cabinet. 

Step 3. Set capacitors C-1153 and C-1156 at 

maximum capacity. See Figure 7-67 for capacity set
tings of these trimmer capacitors. Set the low-fre

quency compensating potentiometers R-1122 and 
R-1125 at minimum resistance, the extreme clockwise 
position. 

Step 4. Set the Variable Frequency control dial 
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at 400 cycles. Adjust the feedback potentiometer 
R-1134 for a reading of 1.9 volts on the voltmeter. 

Step 5. Set the Variable Frequency dial and 
the external audio oscillator dial at 5000 cycles. Ad
just capacitors C-1153 and C-1156 simultaneously 
until a circular pattern is obtained on the oscillo
scope and the voltmeter reads 1.9 volts. At the com

pletion of this adjustment, capacitors C-1153 and 
C-1156 should be set at approximately equal capacity. 

Step 6, Set the Variable Frequency dial and 

the external audio oscillator at 400 cycles. Adjust 
the low-frequency compensating potentiometers R-1122 

R-1120 
CLICK 

SILENCING 
ADJ. 

C-1139 
935CYC. 

ADJ. 

C-1145 
765CYC. 

ADJ. 

C-1151 
595 CYC. 

ADJ. 

and R-1125 simultaneously until a circular pattern is 
obtained on the oscilloscope and the voltmeter reads 
1.9 volts. R-1122 and R-1125 should be adjusted in 
such a manner as to have approximately equal set
tings at the completion of the adjustment. 

Step 7. Repeat steps 4, 5 and 6 until a circu
lar pattern on the oscilloscope and a voltmeter read

ing of 1.9 volts is obtained at both Variable Fre
quency dial settings. 

2. FIXED TONE OPERATINGADJUSDiENTS. 
-The following alignment chatt gives the step-by
step procedure to follow in effecting the fixed tone 
operating adjustments. 

C-1142 
1615 CYC. 

ADJ. 

C-1136 
1445 CYC. 

ADJ. 

C-1130 
1275 CYC. 

ADJ. - , ~ -off:fr#]JiifD'MfffiWfid1!l1Jty;rm~<;;u_rlita¥ii~§!}2%_4_f;"{ttJt?%4:WE2';~1fl!E~i¥IJ!t~-----
C-1133 

1105CYC. 
ADJ. 

C-1108 
1105CYC. 

ADJ. 

R-1109 
THRESHOLD 

ADJ. 

C-1120 
765 CYC. 

ADJ. 

R-1134 
FEEDBACK 

ADJ. 

ImP wtif#.it9fJ2ttffRfi_i:D~%!IDfJk'liiJ:rtf1DiiilltU&ii~1Wi*W1fh1f::;¥~:0JM&i1'!l?e0,8"i&1~l}_~¥k" 
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C-1114 
935 CYC. 

ADJ. 

C-1126 
595 eve. 

ADJ. 

.... 

SUI ........._ 

C-1105 
1275 CYC. 

ADJ. 

C-1123 
1785 CYC. 

ADJ. 

C-1111 
1445 CYC. 

ADJ. 

C-1117 
1615 eve. 

ADJ. 

Figure 7-65. Alignment Adjustment Locations Top of Chassis, Ke yer KY -62/FRR-24 
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Figure 7-66. Alignment Adjustment ancl Test Point Locations Bottom of Chassis, Keyer KY-62/FRR-24 

SILVERED 

MAXIMUM MINIMUM 

Figure 7-67. Maximum • Minimum Settings of Ceramic Type Trimmer Capacitors 
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Set Tone Switch Set Fixed Frequency 
Step at: Switch at: 

1 Fixed 595 

2 Fixed 765 

3 Fixed 935 

4 Fixed 1105 

5 Fixed 1275 

6 Fixed 1445 

7 Fixed 1615 

8 Fix~d 1785 

3. BIAS ADJUSTMENTS. 
Step 1. Remove the voltmeter. Set the Tone 

switch at Var. Set the Variable Frequency dial at 
5000 cycles. Adjust the A.F. Level control R-1116 
for an audio level meter reading of 10.8 DB (12 milli
watts). 

Step 2. Connect a pair of headphones to the 
Phones jack. Set the Reception switch at A1 and 

the Threshold control at zero. Adjust the cathode 

potentiometer R-1109 until no audio tone is heard 
in the headphones. 

Step 3. Set the Tone switch at External. Ad

just the oscilloscope for internal sweep. Remove the 
audio oscillator from the horizontal input circuit of 
the oscilloscope and connect it through a 0.01 mf 

capacitor (SNSN N16-C-33627-7705) to the junction 
of R-1101 and R-1102 (TP-3, see Figure 7-67). Set 
the tuning dial of the external audio oscillator at 
500 cycles. Adjust the cathode balance potentiometer 
R .. 1120 for minimum output as indicated on the oscil

loscope screen. 
Step 4. Set the Tone switch at Variable. Set 

the Variable Frequency dial at 5000 cycles. Observe 
the output on the oscilloscope to assure that a good 

keying rectangle is obtained. 
Step 5. Remove all test equipment from the 

unit and reconnect all patch cords. Remove the test 
cable and slide the unit back into its cabinet. 

(h) 1700 KC. OSCILLATOR V-1208 ADJUST-
MENT, CV-127/FRR-24 (Figure 7-98).-See Figure 

Adjust for circular 
pattern on the 

oscilloscope and a 
Set External Oscillator voltmeter reading 

at: of 1.9 volts 

595 cycles C-1126, C-1151 

765 cycles C-1120, C-1145 

935 cycles C-1114, C-1139 

1105 cycles C-1108, C-1133 

1275 cycles C-1105, C-1130 

1445 cycles C-1111, C-1136 

1615 cycles C-1117, C-1142 

1785 cycles C-1123, C-1148 

7-61 for alignment adjustment locations. 
Step 1. Slide the Frequency Shift Converter CV-

127/FRR-24 out of its cabinet and connect a test 
cable between the multiconnector P-1201 on the chas
sis and J-1201 on the inside of the cabinet. 

Step 2. Connect a frequency meter Navy Model 
LR or AN type FR-47/U to terminal 4 of Z-1206 

(TP-3, see Figure 7-36). Set the Fine Tuning con
trol at zero, A.G.C. switch at Off and adjust capa
citor C-1211 for a frequency meter measurement of 
1700 kilocycles. 

Step 3. Remove the frequency meter connec
tions. Remove the test cable and slide the unit back 
into its cabinet. 

(7) FREQUENCY SHIFT KEYER ALIGNMENT. 
(a) FLIP-FLOP TO TELETYPEWRITER OUT

PUT ADJCSHIENT CM-32/FRR-24 (Figure 7-99).
See Figure 7-68 for alignment adjustment locations. 

Step 1. Slide the Comparator-Keyer CM-32/FRR-
24 out of its cabinet and connect a test cable between 
the multiconnector P-1301 on the chassis and J-1301 
on the inside of the cabinet. Remove all cables from 
connectors J-1304 through J-1309. 

Step 2. Connect the negative lead of voltmeter 
OBQ or ~IE-25/U (any voltmeter with a 300-volt 
scale may be used) set at 300 volts to the plates 
of V-1314 and V-1315 (TP-2, see Figure 7-38) as an 
output indicator. Connect the positive lead of the 
meter to a plus 300-volt source (TP-3, see Figure 
7-38). 
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R-1346 
CENTERING 

ADJ. 

R-1343 
THRESHOLD 

ADJ. 

R-1372 
THRESHOLD 

ADJ. 

R-1376 
CENTERING 

ADJ. 

Figure 7-68. Alignment Adjustment Locations Top of Chassis, Comparator Keyer CM-32/FRR-24 

Step 3. Connect the ends of a 10,000 ohm poten
tiometer (SNSN N16-R-91291-4928) across a 4. 5-volt 
battery. 

Step 4. Connect the negative end of the battery 
to chassis. Turn the arm of the potentiometer to the 
negative end of its range. Connect the arm of the 

potentiometer to the control grid (pin no. 2) of V-1311 
rTP-4, see Figure 7-38). 

Step 5. Set the sensitivity potentiometer R-1343 
at its full clockwise position. 

Step 6~ Connect voltmeter OBQ or ME-25/U to 
the grid (pin no. 7) of V-1311 (TP-10, see Figure 
7-38) and adjust the centering potentiometer R-1346 
to obtain a reading of 1. 75 volts. 

Step 7. Connect the voltmeter to the control 
grid (pin no. 2) of V-1311 (TP-4, see Figure 7-38) 

and start the external potentiometer at zero voltage 
and rotate it to increase voltage and note at what 

voltmeter reading the output tubes are cut off (160 
volts (Space condition) on the OBQ or ME-25/U). 

Step 8. Decrease voltage slowly on the control 
gr~d (pin no. 2) and note the amount of voltage needed 
to return the circuit to Mark condition, which is when 
the output meter rises to approximately 300 volts. 

Step 9. The difference in voltage reading in 
Step 7 and 8 is the voltage change necessary to cause 
the output to shift from mark to space and vice versa. 
Rotate the sensitivity adjustment R-1343 in small 
amounts repeating Steps 7 and 8 after each adjust
ment until a setting is found where the shift from 
mark to space and vice versa occurs at 2.6 volts and 

1.0 volts. The centering adjustment R-1346 may re
quire readjustment in order to accomplish this end re
sult. 

Step 10. Remove all test equipment <lnd recon· 
nect all cables disconnected from the unit. Remove 

the test cable and slide the unit back into its cabinet. 
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(8) POWER SUPPLY ADJUSTMENTS. 
(a) PP-590/FRR-24 (Figure 7-104). 

1. OVER VOLTAGE TRIP RELAY ADJUST
MENT R-2024. 

Step I. Set the Plate-Standby and Heater Pro
tection switches at Off. Remove all cables at the 
rear of the cabinet. 

Step 2. Loosen the twelve screws holding the 
cover in place at the rear of the cabinet and remove 
the cover. 

Step 3. Connect a positive 235 volt D.C. sup
ply between the arm of R-2024 (TP-1, see Figure 
7-41) and chassis. 

Step 4. Set the overvoltage trip relay adjust
ment R-2024 at its maximum resistance (full clock
wise rotation). 

Step 5. Readjust the overvo1tage trip relay ad
justment R-2024 until the contacts of the overvoltage 
trip relay are heard to close. 

Step 6. Remove the positive 235-volt supply 
and replace the cover. Replace all cables. 

2. VOLT AGE TEST ADJUSTMENT V-1. 
Step 1. Set the Plate-Standby and Heater Pro

tection switches at On. 
Step 2. Insert the positive test probe of a D.C. 

voltmeter (OBQ or ME-25/U) into the plus 210 socket, 
TP-2001. Insert the negative test probe into the 
ground contact. 

Step 3. Insert a screwdriver into socket V -1 
located direcdy above the Voltage Test socket. Ro
tate Voltage control V-1, R-2017, until the voltmeter 
reads plus 210 volts. 

Step 4. Remove the voltmeter connections. 
(b) PP-648/FRR-24 (Figure 7-106). 

1. OVERVOLTAGE TRIP RELAY ADJUST
MENT R-2238. 

Step 1. Set the Plate Standby and Heater Pro
tection switches at Off. Remove all cables at the 
rear of the cabinet. 

Step 2. Loosen the twelve screws holding the 
blister cover in place at the rear of the cabinet and 
remove the cover. 

Step 3. Connect the plus 325-volt D.C. source 
between the arm of R-2238 (TP-1, see Figure 7-44) 

and chassis. 
Step 4. Set the overvoltage trip relay adjust

ment R-2238 at its maximum resistance (full clock
wise rotation). 

Step 5. Readjust the overvoltage trip relay ad
justment R-2238 until the contacts of the overvoltage 

trip relay close. 
Step 6. Remove the positive 325-volt supply. 

2. OVERVOLTAGE TRIP RELAY ADJUST
MENT R-2239. 

Step 1, Connect the negative 325-volt D.C. 

source betWeen the arm of R-2239 (TP-2, see Figure 
7-44) and chassis. 

Step 2. Set the overvoltage trip relay adjust
ment R-2239 at its maximum resistance (full clock
wise rotation) and then readjust it until the contacts 
of the overvoltage trip relay close. 

Step 3. Remove the negative 325-volt supply 
and replace the cover. Replace all cables. 

3. VOLTAGE TEST ADJUSTMENTS, V-1 AND 
V-2. 

Step 1. Set the Plate-Standby and Heater Pro
tection switches at On. 

Step 2. Insert the positive test probe of the 
voltmeter (OBQ or ME-25/U) into the plus 300 socket, 
TP-2201. Insert the negative test probe into the 
ground contact. 

Step 3. Insert a screwdriver into socket V-1 
located directly above the plus 300 socket. Rotate 
Voltage Control V -1, R-2227, until the voltmeter reads 
plus 300 volts. ' 

Step 4. Remove the positive test probe of the 
voltmeter from the plus 300 socket. Set the selector 
switch on the voltmeter at negative and insert the 
positive test probe of the voltmeter into the negative 
300 socket TP-2202. 

Step 5. Insert a screwdriver into socket V-2 
located directly above the minus 300 socket. Rotate 

Voltage Control, R-2221, until the voltmeter reads 
minus 300 volts. 

Step 6. Remove the voltmeter connections. 
(c) PP-649/FRR-24 (Figure 7-105). 

1. OVERVOLTAGE TRIP RELAY ADJUST
MENT R-2139. 

Step 1. Set the Plate-Standby and Heater Pro
tection switches at Off. Remove all cables at the 
rear of the cabinet. 

Step 2. Loosen the twelve screws holding the 
cover in place at the rear of the cabinet and remove 
the cover. 

Step 3. Connect the plus 325-volt D.C. source 
between the arm of R-2139 (TP-1, see Figure 7-47) 
and chassis. 

Step 4. Set the overvoltage trip relay adjust
ment R-2139 at its maximum resistance (full clockwise 
rotation). 

Step 5. Readjust the overvoltage trip relay ad
justment R-2139 until the contacts of the overvoltage 
trip relay close. 

Step 6. Remove the positive 325-volt supply. 
2, OVER VOLTAGE TRIP RELAY ADJUST

MENT R-2140. 
Step 1. Connect the positive 235-volt D.C. 

source between de arm of R-2140 (TP-2, see Figure 

7-47) and chassis. 
Step 2. Set the overvoltage trip relay adjust-
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ment R-2140 at its maximum resistance (full clock
wise rotation) and then readjust until the contacts of 

the overvoltage trip relay close. 
Step 3. Remove the positive 235-volt supply 

and replace the cover. Replace all cables. 

3. VOLTAGE TEST ADJUSTME~T, V-1 AND 
V-2. 

Step 1. Set the Plate-Standby and Heater Pro

tection switches at On. 
Step 2. Insert the positive test probe of the 

voltmeter (OBQ or ME-25/U) into the plus 300 socket 
TP-2101. Insert the negative test probe into the 

ground contact, 

LOOSEN SCREW AND ADJUST 
MIRROR FOR EQUAL DEFINITION 
OVER ENTIRE DIAL SCALE. 

LOOSEN SETSCREW AND 

ADJUST PROJECTION LENS 

FOR SHARPEST IMAGE. 

Step 3. Insert the screwdriver into socket V-1 
located directly above the plus 300 socket. Rotate 
V-1 control R-2120, until the voltmeter reads plus 
300 volts. 

Step 4. Remove the positive test probe of the 
voltmeter from the plus 300 socket and insert it into 
the plus 210 socket TP-2102. 

Step 5. Insert a screwdriver into socket V-2 
located directly above the plus 210 socket. Rotate 
Voltage control V-2, R-2128 until the voltmeter reads 

plus 210 volts. 
Step 6. Remove the voltmeter connections. 

(9) OPTICAL SYSTEM ADJUSTME~TS.-Instruc-

LOOSEN SCREW AND ADJUST 
LAMP ASSEMBLY FOR EVEN 
ILLUMINATION OF ENTIRE 
DIAL SCALE. 

LOOSEN SETSCREW AND 

ADJUST CONDENSING LENS 

FOR MAXIMUM ILLUMINATION 

OF DIAL SCALE. 

Figure 7-69. Instructions for Ad;ustment of Optical System, Amplifier-Converter AM-450, AM-451, AM-452, 
AM-453/FRR-24 
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tions for the adjustment of the optical system are 
outlined on Figure 7-69. 

b. MECHANICAL ADJUSTMENTS.-All tools re
quired for the mechanical adjustments described here

in are contained within the tool box located in bay 1. 
These tools consist of; 

1. No. 4 Bristo wrench, Standard Navy Stock No. 
N41-W-2459-15. 

2. No. 6 Bristo wrench, Standard Navy Stock No. 
N41-W-2460-3. 

3. No. 8. Bristo wrench, Standard Navy Stock No. 
N41-W-2460-10. 

4. No. 8 Allen wrench, Standard Navy Stock No. 
N41-W-2446. 

5. 1/4 inch Allen wrench, Standard Navy Stock No. 
N41-W-2450-10. 

6. Spanner wrench for No. 20 AN type cable con
nector, Standard Navy Stock No. N41-W-3250-760. 

7. Spanner wrench for No. 14 and No. 16 AN type 
cable connectors, Standard Navy Stock No. N41-W-
3250-780. 

8. Spanner wrench for No. 14 and No. 16 AN type 
cable connectors. 

9. Spanner wrench for No. 20 AN type cable con
nectors. 

10. Adjustable wrench, single end 1/2 inch maxi
mum capacity, Standard Navy Stock No. N41-W-484-10. 

11. Adjustable wrench, single end 3/4 inch maxi
mum capacity, Standard Navy Stock No. N41-W-485-6. 

12. Adjustable wrench, single end 15/16 inch maxi
mum capacity, Standard Navy Stock No. N41-W-486-6. 

13. Double open-end hex wrench, 1/4 inch and 5/16 
inch openings, Standard Navy Stock No. N41-W-1060-

950. 
14. Double open-end hex wrench, 3/8 inch and 7/16 

inch openings, Standard Navy Stock No. N41-W-1063-
20. 

15. Double open-end hex wrench 1/2 inch and 9/16 
inch openings, Standard Navy Stock No. N41-W-1064-

987. 
16. Double open-end hex wrench 5/8 inch and 11/16 

inch openings, Standard Navy Stock No. N41-W-66750-

·50. 
17, Double open-end hex wrench 3/4 inch and 13/16 

inch openings, Standard Navy Stock No. N41-W-66750-

80. 
18. Socket wrench 1/4 inch hex opening, Standard 

Navy Stock No. N41-W-2877-110. 
19. Socket wrench 5/16 inch hex opening, Standard 

Navy Stock No. N41-W-2877-127. 
20. Socket wrench 3/8 inch hex opening, Standard 

Navy Stock No. N41-W:~2877-148. 
21. Socket wrench 7/16 inch hex opening, Standard 

Navy Stock No. N41-W-2877-170. 
22. Socket wrench 1/2 inch hex opening, Standard 

Navy Stock No. N41-W-2877-115. 
23. Socket wrench 9/16 inch hex opening, Standard 

Navy Stock No. N41-W-2877-180. 
24. Socket wrench 5/8 inch hex opening, Standard 

Navy Stock No. N41-W-2877-190. 
25. Socket wrench 11/16 inch hex opening, Standard 

Navy Stock No. N41-W-2877-210. 
26. Socket wrench 3/4 inch hex opening, Standard 

Navy Stock No. N41-W-2877-240. 
27. Socket wrench 13/16 inch hex opening, Standard 

Navy Stock No. N41-W-2877-280. 

28. Phillips head screwdtiver for Phillips head 
type screws nos. 2, 3 and 4, Standard Navy Stock No. 
N41-S-1636-10. 

29. Phillips head screwdtiver for Phillips head 
type screws nos. 5, 6, 8 and 10, Standard Navy Stock 
No. N41-S-1638-10. 

30. Screwdtiver for slot head type screws, 3 inch 
blade, Standard Navy Stock No. N41-S-1101-43. 

31. Screwdtivet for slot head type screws, 8 inch 
blade, Standard Navy Stock No. G41-S-1106. 

32. Needle nose pliers, Standard Navy Stock No. 
N41-P-1864. 

33. Thin nose, slip joint pliers. 
34. Diagonal cutting pliers. 
35. Alignment tool 5 5/8 inches long, Standard 

Navy Stock No. N17-T-751670-851. 
36. Alignment tool 1 7/8 inches long, Standard 

Navy Stock No. N16-T-751611-301. 
(1) CONTROL KNOBS, DIAL KNOB AND COUP

LINGS.-All control knobs are fastened to their res
pective shafts by 8-32 Brisco set screws. To re
move the knobs, insert a no. 8 Bris to wrench into 
the ends of the screws, rotate a few turns counter
clockwise until the knob turns freely on the shaft. 
It can then be lifted off the shaft. The procedure 
for removing the main tuning dial knob is the same. 
All shaft couplings are secured by means of 6-32 
Bristo set screws. 

(2) REMOVAL OF THE CHASSIS FROM l'HE 
CABINET.-See Figure 7-2 for chassis removal in
s true tions. 

(3) REMOVAL OF CABINET FROM RACK.-To 
remove the individual cabinets from the racks, re
move all cable connections from the cabinet, loosen 
and remove the four 12-24 screws holding the cabinet 
in place. Slide the cabinet forward through the front 
of the rack. The power supply cabinets are held in 
place by eight 12-24 screws. 

( 4) REMOVAL OF BLOWER UNIT.-To remove 
the blower unit from the rack proceed as follows: 

Step 1. Remove all cable connections from the 
power supply. 

Step 2. Loosen and remove the eight 12-24 screws 
holding the power supply cabinet in place. Remove 
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the power supply from the rack. 
Step 3. Loosen the two 1/4 inch nuts securing 

the blower unit to the shock mounts on the sides of 
the cabinet. Remove the two 6-32 screws securing 
the shock mount to the front of the cabinet. Lift the 
blower unit upward and out of the cabinet. 

(5) RE:\IOVAL OF BLOWER UNIT ~IOTOR. 
Step 1. Remove the blower unit from the ra::k as 

described above (4). 
Step 2. Unsolder the four motor leads at the ter

minal board. 
Step 3. Loosen and remove the four 6-32 screws 

securing the motor to the blower unit. 
Step 4. Loosen and remove the four 8-32 screws 

from the blower motor mounting plate. 
(6) REMOVAL OF BLO\l:'ER UNIT AIR FILTER.

To remove the air filter, loosen the two captive fas
teners on the retaining cover. Remove the retaining 
cover and lift the air filter out of the rack. 

(7) RDIOVAL OF SILICA GEL DRIERS.-\l:'hen 
the two silica gel driers mounted on top of the oscil
lator compartment in the Amplifier-Converter units be
come saturated, as indicated by a change in color of 
from blue to brown, it will be necessary to replace 
them. To replace a drier turn the drier assembly in a 
counterclockwise direction until it is loose enough 
to remove. Lift the drier upward and away from the 
chassis. Do not destroy the saturated drier as its 
drying properties can be restored by heating or baking. 

(8) RB10VAL OF OSCILLATOR COMPART-
MENT, AMPLIFIER-CONVERTER.-To remove the 
oscillator assembly follow the instructions outlined 
on Figure 7-70. The replacement of the assembly 
can be accomplished by adhering to the instructions 
shown on Figure 7-70 in reverse. 

Electrical alignment of the R.F. unit is required af
ter replacement of the Oscillator Assembly. Refer to 
paragraph 6. a. (4) of this section for realignment in-

structions. 

(9) .\1ETHOD OF REMOVING BUFFER COM-
PART.\IENT.- To remove the buffer compartment fol
low the instructions outlined on Figure 7-71. 

(10) 1.'\iSTRUCTIONS FOR REMOVING SIX-SEC
TIO.'\i /\lAIN TUNING CAPACITOR C-103A, C-103B, 
C-103C, C-103D, C-103E, C-103G.-To remove the 
six section variable capacitor assembly it is first 
necessary to remove the buffer compartment as out
lined in the preceding paragraph (9). After the buf
fer compartment has been removed follow the in
structions outlined on Figures 7-72 and 7-73. 

(11) L'\ISTRUCTIONS FOR REASSEMBLY OF 
SIX-SECTION MAIN TUNING CAPACITOR.-The re
placement of the capacitor assembly can be accom

plished by adhering to the instructions outlined on 

Figure 7-74. It is extremely important to gang the 
R.F. section with the oscillator section by setting 

the rotors flush with the stators at maximum capacity. 
After the rotors are properly aligned, care must be 
taken when tightening the set screws on the coup
ling not to disturb the settings of the rotors. Incor
rect alignment of the rotors will prevent proper receiv
er tracking and thus impair the sensitivity of the re
cetver. 

Electrical adjustment of the oscillator and R.F. 
amplifier is required after replacement of the capa
c it or assembly. Refer to paragraph 6. a. ( 4) of this 
section for realignment instructions. 

(12) METHOD OF REMOVING OPTICAL SYSTEM. 
-Instructions for the removal of the Optical system 

are shown on Figure 7-75. 

(13) SLIDE ~1ECHANISM ADJUSTMENTS.-If the 
chassis of any particular unit is changed it may be 
necessary to readjust the slider mechanism of the 
new chassis to fit the cabinet. To adjust the slide 
release mechanism of ti}e new chassis follow the 
procedure outlined on Figure 7-76. 
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STEP (j} 
REMOVE 

3 SCREWS 

STEP @ 
LOOSEN 2 SET 
SCREWS ON FRONT 
HUB OF COUPLING 

STEP @ 
REMOVE PROJECTION 
SYSTEM AS SHOWN 
IN FIGURE 7-

STEP @ 
LIFT COMPARTMENT 
UP AND AWAY 
FROM CHASSIS 
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STEP@ 

REMOVE COVER 
BY WITHDRAWING 
4 SCREWS 

STEP @ 
UNSOLDER LEAD 
FROM PIN 4 
OF SOCKET 

D LEAD BELOW 
IS POINT 

STEP @) 

STEP (f) 
REMOVE FRONT 
PANEL BY: 

A. REMOVE ALL 
KNOBS EXCEPT 
ANT. TRIMMER. 

B. REMOVE HEX NUT 
ON PROJECTION 
DIAL SWITCH. 

REMOVE SCREW. 
D. REMOVE NUT, 
WASHERS AND 

LEADS,AT POINTS 
MARKED X. 

E. SPRING SIDE 
PLATES AWAY 

FROM CHASSIS 
AND DRAW PANEL 
FORWARD AND AWAY 
FROM CHASSIS, 

Figure 7-70. Instructions for the Removal of the Osc ilia tor Compartment, Amplifier-Converter AM-450, AM-451 
AM-452, AM-453/FRR-24 
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STEP 

STEP @ 
REMOVE 4 

COAXIAL PLUGS 

STEP (}) 

LOOSEN SCREW 
TO FREE CABLE 
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STEP@ 

REMOVE 
5 SCREWS 
MARKED X 

STEP (j) 
REMOVE 
SIDE PLATES 
BY REMOVING 
14 SCREWS 

STEP @ 
UNSOLDER 2 
BUS LEADS TO 
TUNING CAPACITOR 
AND END OF C-178 
GOING THRU SIDE 
OF COMPARTMENT 

Figure 7-71. Instructions for the Removal of the Buffer Compartment, Amplifier-Converter AM-450, AM-451, 
AM-452, AM-453/FRR-24 
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STEP@ 

REMOVE TOP COVER! 
BY DISENGAGING 

8 CAPTIVE SCREWS 
MARKED X 

STEP@ 

REMOVE SIDE 
PLATE BY 
REMOVING 
5 SCREWS 

MARKED * 
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STEP@ 

TO FREE OTHER 
SIDE PLATE 
REMOVE 4 SCREWS 

STEP@ 

REMOVE BOTTOM 
COVER PLATE 
BY REMOVING 
8 SCREWS 
MARKED + 

STEP {[) 

REMOVE 
POTENTIOMETER 
ASSEMBLY 
BY REMOVING 
2 SCREWS 

Figure 7-72. Part A of Instructions for the Removal of the Six-Section Main Tuning Capacitor C-103A, 8, C, D, 
E and G, Amplifier-Converter AM-450, AM-451, AM-452, AM-453/FRR-24 
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STEP@ 

UNSOLDER 5 LEADS 
AT TUNING CAPACITOR. 

ACCESS TO SOLDER 
JOINTS IS GAINED 
FROM BOTTOM OF 

CHASSIS 
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STEP (j) 
TO FULLY RELEASE 

TUNING CAPACITOR 
REMOVE 4 SCREWS 

MARKED X 

STEP@ 

UNSOLDER 5 LEADS 
AT TUNING CAPACITOR. 
ACCESS TO SOLDER 
JOINTS IS GAINED 

FROM TOP OF CHASSIS 

Section 7 

Figure 7-73. Part B of Instructions fur the Removal of the Six-Section Main Tuning Capacitor C-l03A, B, C, 
D, E and G, Amplifier-Converter AM-450, AM-451, AM-452, AM-453/FRR-24 
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STEP@ 

LOOSE SPLIT COLLAR 
ON DRUM DIAL 
AND SET AT ZERO, 
TIGHTEN SCREW 

STEP@ 

GANG R.F. SECTION 
WITH OSCILLATOR BY 
SETTING ROTORS FLUSH 
WITH STATORS AND 
TIGHTENING SET <:l"'<>r::-wd 

ON FRONT HUB 

STEP@ 

AS A CHECK, LIGHT THE 
PROJECTION LAMP AND SET 
THE LOGGING SCALE AT 50. 
THE PROJECTION DIAL SCALE 
SHOULD READ THE NOMINAL 
LOW END FREQUENCY OF 

THE BAND. 
WITH THE LOGGING DIAL 
AT ZERO, THE PROJECTION 

DIAL SCALE SHOULD BE AT 
THE LAST MARKER ON THE 
DIAL 

RESTRICTED 
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STEP @ 
SET POTENTIOMETER AT 
ITS MAXIMUM CLOCKWISE 
POSITION OF ROTATION 
(FACING THE GEARS) 
AND MOUNT IN POSITION 

STEP @ 
LOOSEN SET SCREWS 
ON LOGGING SCALE 
AND SET AT ZERO, 

TIGHTEN SCREWS 

AN/FRR-24 
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STEP (j) 

REASSEMBLE FOLLOWING THE 
PROCEDURE IN REVERSE ON 
FIGURES 7- 71, 7- 72 , 7-73 
EXCEPT THAT THE 
POTENTIOMETER IS LEFT OFF 

STEP@ 

SURE THESE SET 
EWS ARE LOOSE AND 

FRONT HUB COUPLING 
OF TWO COUPLINGS) 
THAT STOP ON CAM 
ASSEMBLY DROPS INTO 
CHASSIS MOUNTED 
U SHAPED BRACKET 

STEP {j) 
ROTATE OSCILLATOR SECTION 
OF TUNING CAPACITOR 

VERY CAREFULLY 

SO THAT ROTOR BAR JUST 
TOUCHES STATOR PLATES. 
THEN BACK OFF ABOUT 2 
DIVISIONS ON LOGGING SCALE 

AND TIGHTEN SET SCREWS 
ON STOP MECHANISM 

Figure 7-74. Instructions lor the Replacement ol the Six-Section Main Tuning Capacitor C- 103A, B, C, D, E 
ancl G, Amplilier-Converter AM-450, AM-451, AM-452, AM-453/FRR-24 
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STEP @ 
TURN MAIN TUNING 
CONTROL TO MAKE 

CUTAWAY PORTION OF 
DRUM DIAL APPEAR HERE 

REMOVE COVER 
AS SHOWN 
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(j) 

STEP @) 
REMOVE TWO SCREWS 

AND LIFT SYSTEM 
UP AND AWAY 

FROM FRONT PANEL 

Section 7 

STEP@ 

LOOSEN SCREW 
AND REMOVE 

LAMP SOCKET 

Figure 7-75. Instructions lor the Removal ol the Optical System, Amplifier-Converter AM-450, AM-451, AM-452, 
AM-453/FRR-24 
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7 Section RESTRICTED 
HAVSHIPS 91580 

NOTE: ALTHOUGH THE TWO ADJUSTMENTS 
SHOWN HEREIN ARE PRIMARILY DESIGNED 
FOR THE FUNCTIONS STATED, THERE IS 
OVERLAP AND BOTH MAY BE ADJUSTED 
SIMULTANEOUSLY TO ACHIEVE CORRECT 
RESULTS. 

AN/FRR-24 

CORRECTIVE MAINTENANCE 

LOOSEN NUTS AND ADJUST CHASSIS 
TO MAKE MATING EDGES OF FRONT 
PANEL ENGAGE SYMMETRICALLY 
WITH ALL FOUR SIDES OF CABINET. 
RETIGHTEN NUTS SECURELY. 

LOOSEN NUTS AND ADJUST CHASSIS 
SO THAT SLIDES AND/OR MUL TICONNECTOR 
ENGAGES PROPERLY WITH MATING 
ELEMENTS IN CABINET. RETIGHTEN 
NUTS SECURELY. 

Figure 7-76. Instructions for the Acljus tment of the Slide Mechanism, All Units of the AN/FRR-24 
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TUBE 
TYPE 

6BA6 

9003 

6BE6 

12AX7 

OB2 

6AN5 

6C4 

[6AU6 

6AG5 

6AK6 

OA2 

6AL5 

6AK5 

6AH6 

~]6 

FILA· 
MENT 
VULT· 
AGE 
(V) 

6.3 

6.3 

6.3 

6.3 

--
6.3 

6.3 

6.3 

6.3 

6.3 

--
6.3 

6.3 

6.3 

6.3 

TABLE 7-27. RATED TUBE CHARACTERISTICS 

FILA- A.C. VOLTAGE 
MENT PLATE SCREEN SCREEN PLATE AMPLI-
CUR- VOLT- GRID VOLT- PLATE CUR· RES IS· ~!CATION 
RENT AGE BIAS AGE CURRENT RENT TANCE FACTOR 

(A) (V) (V) (V) (MA) (MA) (OHMS) (MU) 

0.3 250 -- 100 11 4.2 1,500,000 --
0.15 250 -3 100 6.7 2.7 700,000 --
0.3 250 -1.5 100 3.0 7.5 ------- --
0.3 250 -2 -- 1.2 -- 62,500 100 

-- 108 -- -- 5-30 -- ------- --
0.5 120 -6 120 35 12 12,500 --
0.15 250 -8.5 -- 10.5 -- 7,700 17 

0.3 250 -1 150 10.8 4.3 2,000,000 --

0.3 250 -8 150 7 2 800,000 --

0.15 180 -9 180 15 2.5 200,000 --

-- 150 -- -- 5-30 -- ------- --
0.3 165* -- -- 12.5* -- ------- --

0.175 200 -2 155 7.5 2.5 ~90,000 --
0.45 300 -- 150 10 2.5 500,000 --
0.45 300 ·40 -- 15 -- r------- --
*per plate. 

**conversion transconductance, 

TRANSCONDUCTANCE 
(MICROMHOS) 

NORMAL MINIMUM 

4400 3600 

1800 1100 

470** 280** 

1600 1250 

-- --
8000 5600 

2200 1750 

5200 4150 

5000 4000 

2300 1840 

-- --
-- --
5000 3500 

9000 6000 

5300 4000 

EMISSION 

IS TEST i 

(MA) VOLT. 

60 20 

20 15 

50 15 

55 30 

-- --
100 15 

I 
30 15 

60 20 

25 10 

45 30 

-- --
40 10 

-- --
I 

40 10 I 

40 10 I 
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TUBE 
TYPE 

6AQ5 

OC3/ 
VR105 

2021 

2BP1 

12AU7 

12AT7 

5R4GY 

6AS7G 

FILA· 
MENT 
VOLT· 

AGE 
(V) 

6.3 

--

6.3 

6.3 

6.3 

6.3 

5.0 

6.3 

FILA· 
MENT PLATE 
CUR· VOLT-

RENT AGE 
(A) (V) 

0.45 250 

-- 105 

0.6 650 # 

0.6 1000 

0.15 250 

0.3 250 

2.0 900* 

2.5 250* 

#peak. 
*per plate. 
***per tr-iode. 

TABLE 7-27, RATED TUBE CHARACTERISTICS (CONT'D) 

A. C. VOLTAGE 
SCREEN SCREEN PLATE AMPLI· 

GRID VOLT· PLATE CUR· RESIS· FICATION 
BIAS AGE CURRENT RENT TANCE FACTOR 
(V) (V) (MA) (MA) (OHMS) (MU) 

·12.5 250 45 6 52,000 --
-- -- 5·40 -- ------- --

0 0 500 # 0 ------- --
0-76 150· -- -- ------- --

280 

-8.5 -- 10.5 -- ------- 17 

·2 -- 10 -- 10,000 55 

-- -- 650* -- ------- --
-- -- 125* -- 280 1.6 

TRANSCONDUCTANCE 
(MICROMHOS) 

NORMAL MINIMUM 

4100 3000 

-- --

-- --
-- --

2200*** 1750*""" 

5500 4500 

-- --
7000 5800 

EMISSION 

IS TEST 
(MA) VOLT. 

100 30 

-- --

-- --

-- --

70 30 

50 10 

-- --
75 10 
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SYMBOL NAT. 
DESIG. PT. NO. 

L-107 SA:8940 

L-109 SA:5109 
L-111 
L-112 
L-114 
L-318 
L-319 
L-427 
L-428 

L-429 
L-604 
L-605 
L-606 
L-705 
L-706 

L-707 
L-816 

L-817 

L-902 
L-903 

TABLE 7-28. WINDING DATA CHART 

WIRE 
DIAGRAM WINDING SIZE TURNS 

&ingle 22E 7 r ~·+rr·h ~·1 layer 
I 2 32 I 2 

-~ 15
11 

64 

single 26E 33 

_lrt- ~~r-1 
layer 

'l'mmD:..l.\ 
T 

.226" 

-----~ ------------

IMP ED· 
D.C. RES. ANCE HIPOT 
IN OHMS RATIO AC VOLTS REMARKS 

Inductance:0,13 
microhenries, 
wound on 100 ohm 
1/2 watt resistor 
(R-133). Immerse 
in thinned out bake-
lite resin varnish, 
bake at 200°F for 
1/2 hour, immerse 

in full strength 
bakelite resin var· 

nish for 15 minutes 
then air dry. Redip 
and allow to dry 
hard. 

0.080 Inductance: 1.5 
microhenries. Im-
merse in thinned 
out bakelite resin 
varnish until com· 
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength bake 
lite resin varnish for 
15 minutes then air 
dry. Redip and 
allow to dry hard. 
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SYMBOL NAT. 
DESIG. PT. NO. 

L-904 SA:5109 

L-1004 (cont'd) 

L-1005 
L-1006 
L-1101 
L-1102 

L-1103 
L-1209 
L-1210 
L-1211 
L-1301 

L-1302 

L-1305 

L-110 SA:8131 

L-113 

L-115 
L-1212 
L-1213 
L-1214 
L-1303 
L-1304 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single I@ 8 

21~ 
2

64 

--f-----;11 i =~w::::'~= :,::··::;·~-
a T 

IMP ED· 
ANCE HI POT 

RATIO AC VOLTS REMARKS 

Inductance: .25 

microhenries. Im· 

merse in thinned 
out bakelite resin 
varnish until com· 
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength 
bakelite resin var· 
nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 
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TABLE 7-28. WINDING DATA CHART (CONT'D) 

IMPED

ANCE 
RATIO 

NAT. D.C. RES. 

~::~_r~~~l---------~~~~~----------~~::~~===-t-~--~1-~~~-r------t--------t~~==::~~~:l~ 
SY~BOL 

DESIG. PT. NO. 

SA:8049 

DIAGRAM 
WIRE 

SIZE 

Litz 

15/41 
SSE 

TURNS 

1st pie 
20 turns 
2nd pie 
13 turns 
3rd pie 
43 turns 

HI POT 

AC VOLTS REMARKS 

Inductance: 1st pie 
6.0 microhenries, 
2nd and 3rd pie in 
series 32 microhen
ries. Brush on 
bakelite resin var
nish during winding 
Bake at 200°F for 

1/2 hour. Brush on 

bakelite resin var· 

nish, then allow to 

L-301 
L-302 

L-303 
L-304 
L-313 
L-1204 

WINDING 

2 wind· 

ings 3 
pie uni
versal 
wound 

IN OHMS 

1st pie 
0.24 ohms 
2nd and 

3rd pie 
0.72 ohms 
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L-305 

L-306 

L-307 

L-308 

L-312 

L-309 
L-311 

L-315 

L-320 

L-801 

L-804 

--.1 L-805 

I L-806 
~ 

.a=. L-1205 
~ 

SA:8041 

SA:9134 

~ 
m z 
~ 
z 
n 
m 

Litz 

15/41 
SSE 

1st pie 

43 turns 

2nd pie 

9 turns 

3rd pie 

9 turns 
4th pie 

43 turns 

dry hard. 

Inductance: 1st and 

2nd pie 27.5 micro

henries, 3rd and 

4th pie 27.5 micro

henries. Brush on 

bakelite resin var

nish during winding 

Bake at 200°F for 

1/2 hour. Brush on 

bakelite resin var· 

nish, then allow to 

dry hard. 

z 
~~ 
<m 
CIICII 
::z:~ 
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2 wind· 

ings 4 
pie uni· 

versal 

wound 

1st and 

2nd pie 

0.62 ohms 

.---

t= 
L__ 

SECONDARY 
PRIMARY 

~-,r~w;.~h 
I :~"tJ_~-+-L-~I 

~~ 

I" -· s 1 ~c~ c· -----c.442" 
~~~~ 311 

8 i6 

1 wind· 
ing 2 

pie uni· 

versa! 

wound 

36 
ESN 

3rd and 

4th pie 
0.62 ohms 

225 turnsl 17 ohms 
per pie 

Inductance: 765 

microhenries at 575 

kc. Brush on bake

lite resin varnish 

during winding. 

Bake at 200°F for 

1/2 hour. Immerse 

in bakelite resin 

varnish for 15 min· 

Cll 
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SYMBOL NAT. 
DESIG. PT. NO. 

SA:9134 
( cont'd) 

L-310 SA:7176 

L-314 SA:6708 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single Litz 48 0.455 

IF~~~ H{~ 
50/41 ohms 
ESN 

lit wO 
I 

CLEARANCE FOR i'li6 SCREW, 2 HOLES. 

4 pie Litz 225 38 ohms 

,·~ uni· 5/41 turns per 2-

15" 

8 

5" 
versal SSE pie , i:- "~.J ~ ~ r ·~ 
wound 

6c;9 CD 0 '32 

@0 a,r- !--
0 ~r- !--

0 =4 &3 i 
,~~ ~ 

1111 
L_ 

f-Lo7s·4 -
16 

IMP ED· 

ANCE HI POT 
RATIO AC VOLTS REMARKS 

utes, then air dry. 
Redip and allow 
to dry hard. 

Inductance: 48.5 
microhenries at 
2.5 me, Immerse 
in thinned out 

bakelite resin var· 
nish until complete 
ly saturated, Bake 

at 200°F for 1/2 
hour. Immerse in 

full strength bake· 
lite resin varnish 
for 15 minut;es, 

then air dry. Redip 
and allow to dry 
hard • 

Inductance: 5 
millihenries, Brush 
on bakelite resin 
varnish during 
winding. Bake at 
200°F for 1/2 
hour, Brush on 
bakelite resin var· 
nish, then allow to 
dry hard. 
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P>YMBOL NAT. 
DESIG. PT. NO. 

L-316 SA:9148 
L-317 
L-430 
L-607 
L-708 
L-709 
L-818 
L-819 

L-906 
L-1104 

L-321 SA:8633 
L-322 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 

DIAGRAM WINDING SIZE TURNS IN OHMS 

single 24E 28 0.057 
layer 

~~'"-+ r+.- 1'~ 2 4 I 2 

~\\\\\\~INr _L 

---r 
.290" 

single 24E 24 0.039 

iii~, 
layer 

~~f ~~'132 
~ 

I 

---

IMP ED-
ANCE HI POT 
RATIO AC VOLTS REMARKS 

Inductance: 1.67 
microhenries. lm· 
merse in thinned 
out bakelite resin 
varnish until com-
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength 

bakelite resin var· 

nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 

Inductance: 6.5 
microhenries. lm· 
merse in thinned 
out bakelite resin 

varnish until com· 
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength 
bakelite resin var-
nish for 15 minutes, 
then air dry. Redip 
and allow to dry 

hard. 
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I TABLE 7-28. WINDING DATA CHART (CONT'D) "' ...a. 

It 
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~ 

.. 
IMP ED· 0 

:I 

SYMBOL NAT. WIRE D.C. RES. ANCE HIPOT 
DESIG. PT. NO. DIAGRAM WINDING SIZE TURNS IN OHMS RATIO AC VOLTS REMARKS 

L·401A SA:6959 single Litz 195 3.0 Inductance: 0.45 
L·401B 7/38 millihenries. Brush 
L-402A SSE on bakelite resin 
L·402B 

.37!5"I.o. 
varnish during 

L·403A .40711 0.0. winding. Bake at 
L-40.38 200°F for 1/2 hour. 

"' 
L-404A Immerse in bakelite 

m L·404B II resin varnish for 15 
"' -t minutes, then air 

"' dry. Redip and al-n 
-t low to dry hard. z m )oo;:Q 
0 <m 

"' L·405A SA:6958 single Litz 300 7.7 Inductance: 1.2 "'"' m :::1:-t 
n L·405B 10/41 millihenries. Brush -;~e 

1 ~.250" 
,_ 

c: "'n "' L-406A SSE on bakelite resin -o-t 
-t L-4068 varnish during 

_.m 
-< ~0 

L-407A winding. Bake at 0 z 
L-407B ,.m"z.o. 200°F for 1/2 hour. ., 

0 L-40BA .407"0.0. Immerse in bakelite "' :1: L-40BB 

~ ~.m• 
resin varnish for 15 ,... 

-t minutes, then air 0 :z dry. Redip and al· 
low to dry hard. 

n 
L-409 SA:7061 2 wind- 36 Inductance: 1st pie 

0 
1st pie 1st pie "' L-410 ings 4 SSE BOO 57 7.1 millihenries; "' m 

L·411 pie uni· 2nd pie 2nd pie 2nd pie 1.75 milli· n 
-t 

L-412 versal 355 23 henries; 3rd pie < 
L-413 6c9 cn

1 0 T wound 3rd pie 3rd pie 1. 7 5 millihenries; m 

L-414 o@o 00 355 23 4th pie 7.1 millihen ~ 1'-

L-417 ~ 4th pie 4th pie ries; Brush on bake z > 0 L-418 0 =4 6'3 li -t z 
::0 BOO 57 lite resin varnish m ......... 

f- 1.078"----l z ., 
9 during winding. ,... ::10 z Bake at 200°F for z "' ,... n I ....., ,... m • 
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TABLE 7-28. WINDING DATA CHART (CONT'D) 

IMPED-

0> oz 
:;o" :;o, 
m;o 
o;o 
-c.:., 

rYMBOL NAT. WIRE D.C. RES. ANCE HIPOT 
DESIG. PT. NO. DIAGRAM WINDING SIZE TURNS IN OHMS RATIO jAc VOLTS I REMARKS 1 ~ 

I I_ 

<· m 

SA:7061 
( cont' d) 

L-415 
L-416 

L-419 
L-420 

L-423 
L-424 

L-421 
L-422 
L-425 
L-426 

SA:7062 

SA:7063 

PRIMARY SECONDARY 

r~ ~~ 0! r-

o@o ~ 
0 =4 ,7'3 i_ 
~ 1.078

10 +-1 

2 wind
ings 4 

pie uni

versal 
wound 

2 wind
ings 4 
pie uni· 
versa! 

wound 

36 
SSE 

36 
SSE 

1st pie 

620 
2nd pie 

535 
3rd pie 

535 
4th pie 

620 

Is t pie 

600 
2nd pie 

645 
3rd pie 

645 
4th pie 

1600 

lst pie 

41 
2nd pie 
42 
3rd pie 

42 
4th pie 

41 

1st pie 

38 
2nd pie 

53 
3rd pie 

53 
4th pie 

38 

1/2 hour. Immerse 
in bakelite resin 
varnish for 15 min
utes, then air dry. 
Redip and allow to 
dr;y hard. 

Inductance: 1st pie 

4.0 millihenries; 

2nd pie 4.3 milli
henries; 3rd pie 4.3 

millihenries; 4th 

pie 4.0 millihenries. 
Brush on bakelite 

resin varnish dur

ing winding. Bake 
at 200°F for 1/2 
hour, Immerse in 
bakelite resin var· 

nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard, 

Inductance: 1st pie 
3.8 millihenries; 

2nd pie 6.9 milli
henries; 3rd pie 6.9 
millihenries; 4th pie 

3.8 millihenries. 

Brush on bakelite re

sin varnish during 

winding. Bake at 

200°F for 1/2 hour. 
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SYMBOL 
DESIG. 

L-431 
L-608 

L-1105 

L-432 
L-433 

NAT. 
PT. NO. 

SA:7063 
(cont'd) 

SA:9150 

SA:9138 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single 26E 33 0.104 

r- 1!"- +- ft lf-l 
I I _1 

=~ 
t., 
.284 

single 32E 67 0.750 

~ - , .. t ··t , .. -1 1-z-- 4 11 
_j_ 

a\\\1\\1 
T" .266 

IMP ED-
ANCE HI POT 

RATIO AC VOLTS REMARKS 

Immerse in bakelite 
resin varnish for 15 
minutes, then air 
dry. Redip and 
allow to dry hard. 

Inductance: 2.6 

microhenries. Im-

merse in thinned 
out bakelite resin 
varnish until com-
pletel y saturated. 
Bake at 200°F for 

1/2 hour. Immerse 
in full strength 
bakelite resin var-

nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 

Imductance: 10.0 
microhenries. lm-
merse in thinned 
out bake lite resin 
varnish until com-
pletely saturated. 
ilake at 200°F for 
1/2 hour. Immerse 
in full strength 
bakelite resin var-
nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 
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bYMBOL 
DESIG. 

L-601 
L-602 

I 

I 

L-603 
L-701 
L-901 
L-1001 
L-1002 
L-1003 

NAT. 
PT. NO. 

SA:64591 
I. 

I I r· I 

I I 

SA:6410 

TABLE 7-28. WINDING DATA CHART (COHT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

I single 36 1100 1183 
, 7" J wind- SSE turns per 

ing 2 pie 
pie uni-
versal 
wound 

1//// Ct.\\\ w IIIli \ \\\'J I I 

I" 

2 wind- 36 Pri. 945 Pri. 88 t"n ,_ 
ings 3 SSE Sec.685 Sec. 60 5" 2 II 

pie uni· Ter.685 Ter. 60 - II I 
32 I I .. 4 _Jlf~~£~1 versal 

wound 

TERTIARY 

IMP ED-
ANCE I HIPOT 

:RATIO AC VOLTS 

n> oz 
;:11:1 ........ 
~., 

m;o 
n~ 
--~~ -.,.. 

REMARKS I~ 

millihenries at 79 

1/2 hour. Immerse 
in bakelite resin 
varnish for 15 min
utes, then air dry. 
Redip and allow to 

dry hard. 

Inductance: primary 
17.0 millihenries; 
sec and ter. in 
series 17.6 milli
henries. Brush on 
bakelite resin var
nish during winding. 
Bake at 200°F for 
I/2 hour. Immerse 
in bakelite resin 
varnish for 15 min
utes, then air dry. 
Redip and allow to 
dry hard. 
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SYMBOL NAT. 
DESIG. PT. NO. 

L-702 SA:7272 

L-703 SA:7230 

L-704 P359·2 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

2 wind~ 36 267 Pri. 45 2_1"] ings 6 · SSE turns Sec. 45 8 
I" 1--, pie uni· per pie 

16-
~ ~~ versal 

5" 21" wound '*T6 .... +Jff- 32 OJ~ 
6~ = 10 J ~ 
o©o a,-~ r--

6- f-

0 Dl4 ~3 i ~ '1 ~ ~ \v 1-- \.078"--l L-7028 L-702A 

single 36 240 30 

~:rn 
wind· ESN turns 
ing 3 per pie 

I" pie uni-.-> -
" 16 " f----1~ ~ ~ I+- I 

versal 
32 ~~~ ~ wound 

JL~,~~ IL: ~-

~~~ .. t 
I" 

- 4 
32 

single 26E 780 3.7 

-1 I_' 1+-- ~~j 
wind· 

\6 ing 

0~ 1, .. 
toroid· 

I al 
::::; wound t ~ 

I 
) 

IMP ED-
ANCE HI POT 
RATIO AC VOLTS REMARKS 

Inductance: primary 
4.5 millihenries; 
sec. 4. 5 millihen· 
ries. Brush on bake 
bakelite resin var· 
nish during winding. 
Bake at 200°F for 
1/2 hour. Brush on 
bakelite resin var· 
nish, then allow to 
dry hard. 

Inductance: 10.0 
millihenries. I3rush 
on bakelite resin 
varnish during 
winding. Bake at 
200°F for 1/2 hour. 
Immerse in bakelite 
resin varnish for 15 
minutes, then air 
dry. Redip and al-
low to dry hard. 

Inductance: 16.0 
millihenries at 50 
kc. Brush on bake· 
lite resin varnish 
during winding, 
Bake at 200°F for 
1/2 hour. Immerse 
in bakelite resin 
varnish for 15 min· 
utes, then air dry 
Redip and allow to 
dry hard. 
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SYMBOL NAT. 
DESIG. PT. NO. 

L-802 SA:7143 
L-807 

L-809 SA:8159 
L-810 

L-811 SA:8634 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single 24 tin· 10 3/4 0.055 

[If~ 
winding ned cop· 
single per 

r-,'{_, layer 

~~J~~~~ 
t.. 

wound 

3 
4 
t , .. 

4 

single Litz 7/41 200 turns 52.5 
winding SSE per pie 

8 pie 
univer· 
sal 

6& =' 0 wound 
oQo 

0 =4 6'3 

~ ~ ~ ~ 
.523 ,523 

single 28 ON 14 0.062 

~~f·~iili 
~ r 

--

IMP ED-
ANCE HI POT 

RATIO AC VOLTS REMARKS 

Inductance: 1.59 
microhenries, Coat 
with Q-Max. 

Inductance: 15 
millihenries, Brush 

on bakelite resin 
varnish during wind· 

ing. Bake at 200°F 
for 1/2 hour, Brush 

on bakelite resin 
varnish, then allow 
to dry hard. 

Inductance: 2. 7 
microhenries. lm· 
merse in thinned out 

bakelite resin var· 

nish until complete· 

ly saturated, Bake 

at 200°F for 1/2 

hou•, lmmme in ~ 
full strength bakelit 
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~YMBOL NAT. 
DESIG. PT. NO. 

SA:8634 
~cont'd) 

L·812 SA:8425 
L·813 
L·814 
L·815 

L-905 SA:9151 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single 28E 35 0.136 
' ~" 

. 'f ~li·lt 
~ ·4ii!J-

-r 

single 28E 43 0.205 

~~1·irf.- t" 
I 2----+-

.. j__ 

T 
.276" 

IMP ED· 
ANCE HI POT 

RATIO AC VOLTS REMARKS 

resin varnish for 
15 minutes, then 
air dry. Redip and 
allow to dry hard. 

Inductance: 12.5 
microhenries. lm· 
merse in thinned 
out bakelite resin 
varnish until com· 
pletely saturated. 
Bake at 200°F for 

1/2 hour. Immerse 
in full strength 
bakelite resin var· 
nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 

Inductance: 4.2 
microhenries. Im· 
merse in thinned 
out bakelite resin 
varnish until com· 
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength 
bakelite resin var· 
nish for 15 minutes, 
then air dry. Redip 
and allow to dry 
hard. 
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SYMBOL NAT. 
DESIG. PT. NO. 

L-1007 SA:9147 
L-1008 

L-1202 P748-2 
L-1203 

L·l207 SA:9164 
L-1208 

TABLE 7-28. WINDING DATA CHART (COHT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

single 22E 24 0.031 
I ,f+ft ~~·l L 

~\ill\mm~T 
.302 

2 wind- 29E 410 7.5 

r-t~" APPROXIMATE rf1 ings 
toroid-
al 

~~ l i 'I wound .. 

~ 
:,._I~ <f I T 

\ /i [\ I 
I 

l'"t•"t- ,"1 single 30 42 0.3 
12 4 12 

_L --T., 
271 

IMP ED-
ANCE HI POT 
RATIO AC VOLTS REMARKS 

Inductance: 1.1 
microhenries. Im-
merse in thinned 
out bakelite resin 
varnish until com-
pletely saturated. 
Bake at 200°F for 
1/2 hour. Immerse 
in full strength 

bakelite resin var-
nish for 15 minutes 
then air dry. Redip 
and allow to dry 
hard. 

1 to 1 Inductance: 15 
millihenries at 50 
kc. Brush on 
bakelite resin var-
nish during wind· 
ing. Bake at 200° 
F for 1/2 hour. Im-
merse in bakelite 
resin varnish for 15 
minutes, then air 
dry. Redip and al-
low to dry hard. 

Inductance: 4.9 
microhenries. Im-

merse in thinned 

out bakelite resin 

varnish until com-

pletely saturated 
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SYMBOL 
DESIG. 

L-2001 
L-2102 
L-2201 

L-2002 
L-2101 
L-2202 

L-1206 

NAT. 
PT. NO. 

SA:9164 
(cont'd) 

P808-l 

P809-1 

SA:7149 

DIAGRAM 

) I 
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-1 r--.125" 

~ f 
350" 

~ 

~.225" -+-
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TABLE 7-28. WINDING DATA CHART (CONT'D) 

IMP ED-

WIRE D.C. RES. ANCE HI POT 
WINDING SIZE TURNS IN OHMS RATIO AC VOLTS 

single 23 1500 

single 220 1500 

single Litz 51 1/2 0.811 
winding 10/44 
univer- SSE 
sal 
wound 

OIA. 

REMARKS 

Bake at 200°F for 
1/2 hour, Immerse 
in full strength 
bakelite res1n var-
nish for 15 minutes, 
then air dry, Redip 
and allow to dry 
hard. 

Inductance: 1. 76 
henries at 380 rna. 
max current 450 rna, 
Hermetically sealed, 

Inductance: 8 hen-
ries at 100 rna. 
Hermetically sealed, 

Inductance: 30 
microhenries at 2.5 
me, Brush on bake-
lite resin varnish 
during windinf' 
Bake at 2000 for 
1/2 hour. Immerse 
in bakelite resin 
varnish for 15 min-
utes, then air dry, 
Redip and allow to 
dry hard, 
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~YMBOL NAT. 

DESIG. PT. NO. 

T -101 1 SA:8169 

T-1012 SA:7147 

TABLE 7-28. WII-4DII-4G DATA CHART (CONT'D) 

WIRE D.C. RES. 

DIAGRAM WINDING SIZE TURNS IN OHMS 

r .. GI 1st wind- 28E 3/4 

116 ing 

21" 2nd wind- 19 tin- 4 1/2 
APPR1X. r 32 .., ing ned 

copper 

~ 
) T 

o" ~· 

/tO\ 4 
_j_ 

U/ I) 

1ST 2ND 
WINDING WINDING 

primary 26E 1 1/2 rJ 1,~"1] 25" 
second- 24 tin- 9 

32. ~ ary ned 

PPROX.1
1 1 

copper 

~, I T 
~ ,- ~ ,, 

d i 
"'-'-'-1J / .L 

u 
1ST 2ND 

WI tJDINC' WI tiDING 

IMP ED-

ANCE HIPOT 

RATIO AC VOLTS REMARKS 

Coat windings with 

Q-Max. 

Coat windings with 

Q-Max. 
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....... ....... I TABLE 7-28. WINDING DATA CHART (CONT'D) r ...:. 
n V1 .. 

~ IMP ED- 0 
~ YMBOL NAT. WIRE D.C. RES. ANCE HIPOT 

DESIG. PT. NO. DIAGRAM WINDING SIZE TURNS IN OHMS RATIO AC VOLTS REMARKS 

T-101 3 SA:7153 

[1,~·51 
1st wind- 28E 2 Coat windings with 
ing Q-Max. 

25
11 

2nd wind- 24 tin- 15 3/4 

i:;~1o7J ing ned 

'· t .. copper 

It }. 3rd wind- 24 tin- 4 
4 ing ned 

;110 t copper m 
"' -t 
;110 I ST. 3RD. n WINDING WINDING 

z -t 
m 

~;110 0 <m 
"'"' "' =-t 

m 
T-101 4 n SA:7159 

~~rn 
1st wind- 28E 4 Coat windings with 

.,;110 c "'-;110 
ing Q·Max. -on - 29" --t -t 

AP::O~ 
2nd wind- 26E 25 ~m -< 

oO 
% ing 
"11 3rd wind- 26E 7 0 
;110 T,, ing 
~ ,.. 

~ -t 4 6 j_ % 

8 WINDING ;110 
:;Q 
m 

T-1021 SA:8170 

~~ single 19 tin· 3 1/4 Coat winding with n t--116 -t 
II" ned turns Q·Max. < 

APPRrX. ~32 1 tapped m copper 
~ at 2 ~ 

T turns z:,.. 0 -tz: 
m' :;Q 
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~:a z _L Z:i!U 
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SYMBOL NAT. 
DESIG. PT. NO. 

T-1022 SA:7148 

T-1023 SA:7154 

T-1024 SA:7160 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

IMP ED-
WIRE D.C. RES. ANCE 

DIAGRAM WINDING SIZE TURNS IN OHMS RATIO 

single 24 tin- 8 1/2 w: 9" 
l1s ned turns 

Iii@ copper tapped 
at 

5 1/4 ·-- - 1:-
~ " 

turns 
[]__- i 

' -,, _1_ 
u 

1st wind- 24 tin- 7 1/2 

9~ 
ing ned 116 

[~";L 
copper 

2nd. wind- 24 tin- 12 
ing ned 

--~ T copper 

~ 
3" 

I 4 
I 

I _L f •• - lk·· u u 
1ST 2ND 

WINDING WINDING 

lst wind- 26E 10 

rc ~.r~ ing 

Ce!!~l 
2nd wind- 26E 22 3/4 
ing 

~ ~" ~"~ 
"T., 
~ 
4 ---u _L 

-- -------- - ------- ----- ----

HIPOT 
AC VOLTS REMARKS 

I 

Coat winding with ! 

Q-Max. 

I 
I 

I 
c . d' . h! oat w1n mgs wlt 
Q-Max 

I 
I 

I 

Coat windings with 

Q-Max, 

I 

B> 
:;o~ 
;o-n 
m;o 
n:;o 
-t.:., 

<"'"' m 

~ 
z 
-t 
m 
% 
> 
% n 
m 

% 
>;a 
<m 
CIICII 
:::t-t 
-;a .,_ 
«~~n 
-o-t 
-m 
~c 
0 

Cll .. 
n = 0 
:a 

........ 



;o 
m 
"' ""' ;o 
n 
-1 
m 
c 

"' m 
n 
c 
;o 
-1 
-< 
:z: 
"11 
0 
;liD 

~ 
-1 
0 :z: 

SYMBOL NAT. 
DESIG. PT. NO. 

SA:8912 

SA:8817 

SA:8818 

TABLE 7-28. WINDING DATA CHART {CONT'D) 

DIAGRAM 

r I(~·~ 
I ~·~rPROXI 

T 
3" 
4 

.....!.. 

3" 

'-_1_ 
u 

I ST. 
WINDING 

WIRE 
WINDING SIZE 

single 

single 

1st wind
ing 

2nd wind
ing 

19 tin· 
ned 
copper 

24 tin· 

ned 
copper 

24 tin
ned 
copper 
24 tin
ned 
copper 

D.C. RES. 
TURNS IN OHMS 

3 1/4 
tapped 
at 2 1/4 
turns 

8 1/2 
turns 

tapped 
at 3 1/2 
turns 

6 1/2 

12 1/4 

IMPED
ANCE 

RATIO 
HI POT 

AC VOLTS REMARKS 

Coat windings with 
Q·Max. 

Coat winding with 

Q-Max. 

Coat windings with 
Q-Max. 
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TABLE 7-28. WINDING DATA CHART (COHT'D) g~ 
::0"'-

r-----.-----or--------------------------.-------.-----.------.-------.------.-------,-------------~ ::0~ m::o 

SYMBOL! NAT. 
DESIG. PT. NO. DIAGRAM 

T-1034 SA:7161 

[ I,~"SI 
5~" 

tP~~oj 
D~-, ~II 1· 
~ \\\ 0 ]_ 

TI 
IS .. 2ND. 

WINDING WINDING 

WIRE 

WINDING I SIZE 

1st wind

ing 
2nd wind-
ing 

26E 

26E 

IMPED-

D.C. RES.I ANCE I HIPOT 
TURNS I IN OHMS RATIO AC VOLTS 

12 

21 3/4 

REMARKS 

Coat windings with 
Q-Max. 
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Q-Max. 
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SYMBOL NAT. 
DESIG. PT. NO. 

T-104 2 SA:7150 
T-105 2 

T-1043 SA:7156 
T-1053 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

9" 
1st wind- 28E 1 I/ 4 

14---116 ing 

• 2~" 2nd wind- 24 tin- 8 3/4 

n j:P~Ro71 ing ned tapped 

copper at 6th , .. 
J L 

~ 
turn 

[t 0 .}_ 
I r 4 r1 I 

UJ 
I ST. 2ND. 

WINDING WINDING 

1st wind- 28E 1/2 tt 9"jjj ing 116 
23" 2nd wind- 24 tin- 7 3/4 

l:p~~j ing ned 
copper 

' 

II T 
~~ 3" 3rd wind- 24 tin- 11 1/2 

tk~ Q r ing ned 
, I copper " 

~ f 
"' 3RD 

1ST 2ND 
WINDING WINDING WINDING 

IMP ED-

ANCE HI POT 
RATIO AC VOLTS REMARKS 

Coat windings with 
Q-Max. 

Coat windings with 
Q-Max, 
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TABLE 7-28. WINDING DATA CHART (CONT'D) 
n,.. 
O:z: ;o, 

DIAGRAM 

1ST 2ND 3RD 
WINDING WINDING WINDING 

REMARKS 

;IO"TI 
m:;u 
n;o 
-1' _N 
<~ 
m 

'ind-I 28E I I I I I I Coat winding' with I ~ 
1g Q-Max, -1 

m 
:z: ,.. 
:z n 
m 

:z: 
)-;10 

"' m 
n 
c: 
~ 
-1 
-< 
I 'I I I d-I 28£ I I I I I I ~~:;inding' with I~~ 

... m L,_ 9"~ 1- I T6 

1st wind- j 
ing 

2nd w ind-~19 tin- 1 3 1/4 -:z 
"T1 
0 
;o 
~ ,.. 
-1 
5 :z: 

~ 
I 
~ 

tn 

27'' APP,OXT641 
T 
4 

\.I I A ''I '• I I _j_ 

1ST 

WINDING 

2ND 

WINDING 

ing ned 
copper 

~ I 

!o 

r 
!l 
0 
:I 

~ 



~---------------------------------------------

:::0 
m 
II' 
-f 
:::0 
n 
-f 
m 
c 
II' 
m n 
c: 
:::0 
-f 
-< 
z ., 
0 
:::0 
~ 
~ 
-f 
0 z 

~YMBOL NAT. 

DESIG. PT. NO. 

SA:8816 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

r-:lf~~ 
APPROX. r~~l 1 In_ ~-T 

~~~111 \'\ j 
7 U\\ 

2ND I ST 

3 1/2 

1 

1st wind- 19 tin-

ing ned 

copper 
2nd wind- 28 

ing double 
Nylonel 

WINDING WINDING 

IMPED

ANCE HI POT 

RATIO AC VOLTS REMARKS 

Coat windings with 

Q-Max. 

n 
0 
:::0 
:::0 
m 
n 
-f -< m 

~ z ~ 
-tZ 
m'z ., 
,.. :::0 
z :::0 
n ~ m ...._ 



0 
;o 
C') 

z 
> r-

;o 
m 
VI 
-1 
;o 

n 
-1 
m 
0 
VI 
m n 
c 
;o 

-1 
-< 
z ., 
0 
:;o 

~ 
-1 
0 z 

...... 
I 
~ 

~ 
~ 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

SYMBOL' NAT. 
DESIG. PT. NO. DIAGRAM 

WIRE 
I TURNS 

D.C. RES. 
WINDING I SIZE IN OHMS 

1st wind- I 28E I 9 
ing 

2nd wind-,24 tin- I 15 1/2 
ing ned 

copper 

T-1063 I SA:8814 

~ 9"81 116 
29" 

n J7r3iRoxl 
41UI[UWII 

IMP ED-
ANCE HIPOT 
RATIO AC VOLTS REMARKS 

Coat windings with 
Q-Max. 

n,.. 
Oz 
::0'-. 
::0"11 
m:;o 
n::o -t.:., < ..... 
m 

~ z 
-1 
m z ,.. 
z 
n 
m 

2ND 
WINDING 

L I I 
T-1064 I SAo88131 ~ ., 

~ 
9' ht wind· 2BE I ;:i :Ji 

I 

. 10 l( 4 % .... 

16 >ng :;; "' 

~ 1]." •II 2nd wind-
1 

l6E Coat windings with "' ii 16 · 22 Q-M -o -1 I mg ax. - m 

PROX. 8l g 

" .. 1- .. 
~J 4 
I 1 

I ST. 2ND. 
WINDING WINDING 

Cll • n .. 
0 
::1 

..... 



;;a 
m 

"' -1 
;;a 

n 
-1 
m 
0 
VI 
m 
n 
c: 
::0 
-1 
-< 
% ., 
0 
;;a 
~ ,... 
-1 
0 z: 

0 
::0 -~ 
z ,... 
r 

t->YMBOL NAT. 

DESIG. PT. NO. 

T-107 1 SA:8174 

T-107 2 SA:7152 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE 'D •. C RES. 

DIAGRAM WINDING SIZE TURNS IN OHMS 

j+- 9'' I 
1st wind- 19 tin- 3 3/4 

l~f1l ing ned 
II"' copper 

~P~Rox. r32~ 2nd wind- 28 2 

ing single 

~ 0 T Nylonel 
/ 3'' [1/ 

~l 1ST~ 
WINDING WINDING 

1st wind- 28E 6 1/4 

ing .. 

-~~L;l 16 2nd wind- 24 tin- 8 3/4 
4 5" ing ned 

n ~~~o~ copper 

~~ 
~ l I t:-

~\ n 3 
I o _L ~ I_ I 

l I 
/ 

u ~ 

I ST. 2ND. 
WINDING WINDING 

IMP ED-

ANCE HI POT 

RATIO AC VOLTS REMARKS 

Coat windings with 

Q-Max. 

Coat windings with . 
Q-Max. 

...... 
"' • n .. 
i 

z 
,..;;a 
<m 
"'"' :Z:-t 
-;;o .,_ 
"'n -o-t -'m 
~0 
0 

n 
0 

"' "' m 
n 
-1 
< m 

~ z,.. 
-tZ: 
m""-
~;: 
z:="' 
n~ 
m~ 



0 
;:Ia 

~ z ,.. 
r 

;:Ia 
m 
"' -1 
;:Ia 

n 
-1 
m 
0 

"' m 
n 
c 
;:Ia 

-1 
-< -z 
"T1 
0 
;o 
~ ,.. 
-1 
0 z 

...... 
I 

-" 
~ 
w 

~YMBOL NAT. 
DESIG. PT. NO. 

T-1073 SA:7164 

T-1074 SA:7158 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

~ 9' 
1st wind- 28E 10 1/4 

116 ing 

r.::x-1] 
2nd wind- 26E 21 
ing 

~--· , 3'' 
0 ~~111111111111m l_ u· 

I ST WINDING 2ND 

WINDING 

1st wind· 28E 9 

9"jj ing 
li6 

[r:~~j 
2nd wind- 24 tin- 16 
ing ned 

copper 

" t .-----fl 

~ EJ, 3" 
4 

_t__ 
u 
I ST. 2ND. 

WINDING WINDING 

IMP ED-
ANCE HI POT 
RATIO AC VOLTS REMARKS 

Coat windings with 
Q-Max. 

Coat windings with 
Q-Max. 

n,.. 
oz 
::0"' ;o"TT 
m;:~C n::o 
-IN < ..... 
m 

~ 
% 
-1 
m z ,... 
z 
n 
m 

z 
,..;:Ia 
<m 
"'"' :::t:-c 
-;:~a "tt_ 
"'n -o-c 
-m 
~0 c 

Cll 

i 
8 
...... 



;::g 
m 
"' -1 
;::g 

n 
-t 
m 
c 

"' m 
n 
c: 
;::g 
-t 
-< 
% , 
0 

~ 
~ 
-t 
5 
% 

~YMBOL NAT. 
DESIG, PT. NO. 

T-108 SA:8042 

T-601 P897-1 
T-1201 

T-701 M779-l 
T-901 
T-1001 

TABLE 7-28. WINDING DATA CHART {CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

1st wind- 15/41 20 0.24 

,,~~ 
ing Litz 

53" 4 2nd wind- 15/41 13 2nd and l-64 I" 
ing Litz 3rd wind-1- 13"-::+ !'-- i6 

321" iog in 16- t- 3' 

r- _L ~~~- 3rd wind- 15/41 43 series, 
¢>-:_ 0lT 16 64 ing 0.72 ohms 
o©o ~~ 1-

H~ ~. f-
t-- '----

0 = Q> ___L u '-- ,610" 

f.-1~___., DIA. 

primary 50.4 

I 
J 

1 and 2 

~ ~ second- 0.34 

~ ~ ary 3 

0 )o and 4 

1 

PRIMARY SECONDARY primary 37E 3500 650 
p I 

P and B 

I 

~ :~ second- 27E 304 4.2 
0 l)o~ 2 ary 1 tap at 

\I 3 
and 3, 2 152 B 

® CT 

IMP ED-
ANCE HI POT 
RATIO AC VOLTS 

10,000 500 
ohms to 
70 ohms 

17,000 1500 
ohms to 
120 ohms 

1000 

REMARKS 

Inductance: 1st wind 
ing 6.0 microhen-
ries; 2nd and 3rd 
winding in series 
32 microhenries, 
Brush on bakelite 
resin varnish during 
winding. Bake at 
200°F for 1/2 hom:. 
Brush on bakelite 
resin varnish, then 
allow to dry hard. 

1.1 watt operating 
level, Hermetically 
sealed, 

Electrostatic shield 
between primary and 
secondary. 3 watt 
operating level, 
Max. current in pri-
mary 15 rna, Zero 
DC in secondary. 
Hermetically sealed, 

n 
0 
;::g 
;::g 
m 
n 
:::! 
< m 

~ 

....... 
r 
n .. 
0 
:I 

-~ ~% 
m'
:z;"~~ ,..."' %~ 
n"" m• 



0 
;tl 

c:; 
:z: ,.. ,.. 

;tl 
m 
&I' 
-t 
;:tO 

n 
-t 
m 
c 
&I' 
m 
n 
c 
;tl 

=t 
-< -% ., 
0 

~ 
-t 
0 
% 

...... 
I ... 
~ 
U1 

SYMBOL NAT. 
DESIG. PT. NO. 

T-702 P401·1 

T-801 SA:7144 
T-802 

T-1101 M780·1 

------------

TABLE 7-28. WINDING DATA CHART (CONT'D) 

WIRE D.C. RES. 
DIAGRAM WINDING SIZE TURNS IN OHMS 

primary 26E 370 5.2 
PRIMARY SECONDARY 

I ,J 3 
second· 20 56 0.16 

g ~~ ary 
0 110 

2 
:I 

4 I 

® 

[II~'El 
primary 24 tin· 14 

ned 

15" copper 

~~P~~ox:l second· 24 tin· 3 1/2 
ary ned 

~ f1: ~ 16 t,, copper 

~ Bll~ 8 
3 
4 
i u 

primary 34 3000 161 

I 3 1 and 2 
I) 

g 110 ,IC>_ 
~ :p- 4 
0 tp second· 34 3060 204 

( :I ary'3 and CT 
~ 

~ 
5 5, 4 cr 

. ----

IMPED· 
ANCE HI POT 
RATIO AC VOLTS 

150 ohms 500 
to 3.2 
ohms 

10,000 1500 
ohms 

to 
10,000 
ohms 

REMARKS 

Electrostatic shield 
between primary 
and secondary. 3 
watt operating 
level. No DC in 
~ither winding. I 

Hermetically sealed~ 

I 
I 

! 

Windings coated 
with Q·Max, 

Electrostatic shield 

between primary 
and secondary. 1 
watt operating level 
Maximum current in 
primary 15 rna. No 
DC in secondary. 

Hermetically sealed 

n,.. 
o:z: 
;u-....... 
;tl"'1 
m;tJ 
(');tl 
-t~ < .... 
m 

~ 
:z: 
-t 
m 
:z: ,.. 
:z: n 
m 

:z 
,..;tl 
<m 
CI'CI' 
::C-t 
-;u .,_ 
Cl'(') 
-o-t 
-m io 

&I' • n .. 
0 
:::a 

...... 



...... 
I ....... TABLE 7-28. WINDING DATA CHART (CONT'D) 
~r----r----r----------------------r-----.----~----r-----~----~----~----------~ 

...... 
Cit • n .. 

~ 

,., 
m 
Cit 
-1 
;o 
n 
-1 
m 
0 
Cit 
m 
n c: ,., --1 
-< 
:z ., 
0 ,., 
~ 
-1 
0 :z 

0 ,., 
§ 
:z ,.. ... 

~YMBOL NAT. 
DESIG. PT. NO. 

T-1102 

T-1103 

T-2001 
T•2101 
T-2201 

M781·1 

Q932·1 

P807·1 

DIAGRAM 

p}----.j 

It----, )r-----<3 

PRIMARY ~ ·~ 
~ I~ SECONDARY 

0 l'}o 
2J---.... 

125 v 4}------,~., 

115 v &c~~!J------e= :01 
~~ 

1051/ 2J-----:>( 
:; 
;; 
~ :; 

11_ I....__ __ ---( 

' ® 

PRIMARY 

01/ (j)-- tel 
lU 
Vl 

WINDING 

primary 
P and 
P, B CT 

second· 
ary 1 and 
3, 2 CT 
secondary 
3 and 4 

primary 
1 and 2 

secondary 
3 and 4 

primary 

secondary 
1 

WIRE 
SIZE 

36 

28 

0 
:ll 

D.C. RES. 
TURNS IN OHMS 

IMP ED· 
ANCE 
RATIO 

HI POT 
AC VOLTS REMARKS 

4250 

752 

508 

12 

335 

102 

30.3 

1 and 
4 term, 
0.5 ohm 
8 and 
14 term, 
30 ohms 
9 and 
13 term, 
29 ohms 

20,000 
ohms to 
600, and 
600 ohms 

20,000 
ohms to 
600 ohms 

1500 

1000 

2000 

2000 

Electrostatic shield 
between primary 
and secondary. 3 
watt operating level 
MaximuiJI current in 
primary 15 rna. No 
DC in secondaries. 
Hermetically sealed 

Electrostatic shield 
between primary 
and secondary. 10 
milliwatts operating 
level. Maximum 
current in primary 
10 rna. No DC in 
secondary. Hermet• 
ically sealed 

Voltage Rating 105, 
115, 125. 

995 v at .38 amps. 
DC 

940 v at .33 amps. 
DC 

z ,..,., 
<m 
II' Cit 
%-I 
-;o .,_ 
e~tn 
-o-1 -m 
~0 
C) 

a 
;o ,., 
m 
n 
-1 

< m 
10 and 670 v at ,33 amps. 
12 term, DC ~ 
20 ohms ~ ~ 
11CT m' z'TI 

secondary 5 and 7 2000 750 v at 100 rna. ,.. liD z'!U 
2 term, 63 DC n N 

~----~------~------------------------------~------~~-----L-------L---------L-------L--------~--------------~m ~ 



0 
;o 

~ z ,.. 
r 

~ 
Cl> 
-1 
;o 
n 
-1 
m 
c 
Cll 
m 
n 
c: 
;o 
-1 
-< 
z ., 
0 
;o 
~ ,.. 
-1 
0 z 

...... 
I ..... 
~ 
...... 

1SYMBOLI NAT. 
DESIG. PT. NO. 

--
P807-1 
(cont'd) 

T-2002 I P806-1 
T-2102 

I T-2202 

TABLE 7-28. WINDING DATA CHART (CONT'D) 

DIAGRAM 

125V c:~~ <t 
· 0 N 
~.0 115 v "' 

> 105V ;~ <t 

V . ID 
won 
(/) 

PRIMARY ; ~ <t 

u tD If') 
w 

"' 

C"'>"' 
I~·~~ 
(.) . ..... 
WID 
(/) 

3 

E
i>"' 
u~ Ill 
WID N 
(/) 

6. 

WIRE 
WINDING I SIZE 

primary 

secondary 
1 

secondary 
2 

secondary 

3 

secondary 

4 

secondary 

5 

IMPED

D.C. RES. I ANCE 
TURNS I IN OHMS RATIO 

ohms, 6 
CT 

1 and 4 
term, 0.2 
ohm 
14 and 
16 term, 
less than 
0.1 ohm, 
15 CT 
9 and 11 
term. less 
than 0.1 
ohm, 10 
CT 
12 and 
13 term, 
less than 
0.1 ohm 
7 and 8 
term, less 

than 0.1 
ohm 
5 and 6 
term, less 
than 0.1 
ohm 

HI POT 
AC VOLfS 

1500 

1500 

1500 

1500 

1500 

1500 

REMARKS 

n,.. 
oz 
;o, 
jjiO"''"' 
m;o n;o 
-IN < .... 
m 

~ 
z 
-1 

Hermetically sealed.j ~ ,.. 
z 

Voltage Rating 105, I Q 
115, 125. 

6.8 v at 25 amps. 

6.8 v at 5 amps. 

6.45 vat 7.5 amps. 

5.05 v at 6 amps. 

5.05 vat 2 amps 

Hermetically sealed, 

z 
,..;o 
<m 
Cll Cll 
::Z::-1 
-;o ,_ 
e~~n 
-o-1 
-m g:c 
0 

Cll 

~ ... 
0 
:I 

...... 
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Figure 7-77. Overai/1750-Kc. I.F. Selectivity Characteristic 
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Figure 7-79. Selectivity Characteristic ol500 and 1,000-cyde Channels, Filter Assembly F-99/FRR-24 
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Figure 7-80. Selectivity Characteristic oi3-Kc. Channel, Filter Assembly F-99/FRR-24 
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Figure 7-82. Selectivity Characteristic of 50-Kc. I.F. System, R.F. Amplifier AM-454/FRR-24 
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Figure 7-87. Discriminator Characteristic, Frequency Shilt Converter CV-127/FRR-24 
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Figure 7-88. Schematic Diagram, Amplifier-Converter AM-450, AM-451, .AM-452, AM-453/FRR-24 
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Figure 7-145. Component Locations Top of Chassis, Filter Assembly F-99/FRR-24 
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Figure 7-150. Component Locations Inside of R.F. Filter Compartment, Filter Assembly F-99/FRR-24 
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Figure 7-158. Resistor Locations Bottom ol Chassis, Amplifier-Detector AM-439/FRR-24 
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Figure 7-166. Component Locations Inside of R.F. Filter Compartment, Oscillator Assembly 0-131/FRR-24 
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7-276 RESTRICTED SECURITY INFORMATION ORIGINAL 



AN/FRR-24 
CORRECTIVE MAINTENANCE 

R-915 

R-913 

R-908 

C-907 

XV-903 

XV-904 

S-902 

C-912 

C-908 

R-923 

TB-905 

R-919 

RESTRICTED 
NAYS HIPS 91 580 

Section 1 

R-902 

I I \\"T.IJ II R-901 

XV-902 C-901 

TB-901 ~=================~========== ~ R-903 

Figure 7-169. Component Locations BoHom of Chassis, Amplifier-Detector AM-440/FRR-24 

ORIGINAL RESTRICTED SECURITY INFORMATION 7-277 



1 Section 

J
KEYED DC 
OUTPUT 

RESTRICTED 
NAVSHIPS 91580 

J -907 
50 KC AM 

T 

6 
A. G. C. 

OUTPUT 

J-909 
P-902 

AH/FRR-24 

CORRECTIVE MAINTENANCE 

Figure 7-170. Component Locations Rear of Cabinet, Amplifier-Detector AM-440/FRR-24 

25 C-923 

lifj) 

L-902 L-904 C-922 

L-

119>Q)1J9!Ql1J9!1J9! 

01]9101]9101]910 
1]91 119>(j)IJ9!(j)IJ9! 

6 

L-905 J-901 J-909 J-908 

Figure 7-171. Component Locations Inside of R.F Filter Compartment, Amplifier-Detector AM-440/FRR-24 
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Figure 7-774. Capacitor one/ Resistor Locations Bottom of Chassis, Amplifier-Detector AM-438/FRR-24 
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Figure 7-175. Miscellaneous Component Locations Bottom of Chassis, Amplifier-Detector AM-438/FRR-24 
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Figure 7-177. Component Locations Inside of R.F. Filter Compartment, Amplifier-Detector AM-438/FRR-24 
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Figure 7-179. Component Locations Topol Chassis, Keyer KY-62/FRR-24 
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Figure 7-199. Component Locations Rear View, Patch Panel SB-140/FRR-24 
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Figure 7-204. Component Locations Front View, Power Supply PP-590/FRR-24 
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Figure 7-205. Component Location~ Top of Chassis, Power Supply PP-590/FRR-24 
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Figure 7-206. Component Locations 8offom of Chassis, Power Supply PP-590/FRR-24 
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Figure 7-207. Component Locations Rear of Cabinet, Power Supply PP-590/FRR-24 
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Figure 7-208. Component Locations Inside of R.F. Filter Compartment, Power Supply PP-590/FRR-24 
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Figure 7-209. Component Locations Front View, Power Supply PP-649/FRR-24 
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Figure 7-210. Component Locations Top of Chassis, Power Supply PP-649/FRR-24 
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Figure 7-2lJ. Component Locations BoHom ol Chassis, Power Supply PP-649/FRR-24 
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Figure 7-212. Component Locations Reor of Cabinet, Power Supply PP-649/FRR-24 
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Figure 7-213. Component Locations Inside of R.F. Filter Compartment, Power Supply PP-649/FRR-24 
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Figure 7-214. Component Locations, Front View, Power Supply PP-648/FRR-24 
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Figure 1-215. Component Locations Top of Chassis, Power Supply PP-648/FRR-24 
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Figure 7-216. Component Locations Bottom of Chassis, Power Supply PP-648/FRR-24 
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Figure 7-217. Component Locations Rear of Cabinet, Power Supply PP-648/FRR-24 
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Figure 7-218. Component Locations Inside of R.F. Filter Compartment, PowerS upply PP-648/FRR-24 
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Figure 7-219. Component Locations Front View, Power Distribution Panel SB-141/FRR-24 
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Figure 7-220. Component Locations Topol Chassis, Power Distribution Panel SB-141/FRR-24 
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Figure 7-221. Component Locations Rear View, Power Distribution Panel SB-141 IFRR-24 
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Figure 7-222. Component Locations Front View, Cabinet CY-860/FRR-24 
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Figure 7-223. Component Locations Rear View, Cabinet CY-860/FRR-24 
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Figure 7-224. Component Locations Blower Assembly 
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Figure 7-225. Component Locations, Typical Slicle Mechanism 
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Figure 7-226. Component Locations, Detailed View of Bottom of Cabinet CY-860/FRR-24 
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----- 1 
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TABLE 8-3. LIST OF MAJOR UNITS 
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SB-169/FRt~-24 

SB-143/FRR-24 

PP-590/Ff<R-24 

PP-649/FRR-24 

PP-648/FRR-24 

SB-141/FRR-24 

CY-860/FRR-24 
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SYMBOL 
DESIG. 

A-101 

A-102 

B-101 

thru 

B-3900 

B-3901 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS' LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

STRUCTURAL PARTS 

Plate, cover: cover for optical Optical housing N 16-P-401881-200 1· , Q081-1 A-101 

system housing; 1/4-1/2 hd brass cover Q081-1 

w/black ebenol finish; irregular 

shape; 6 19/32" lg x 4 1/16" wd 

x 0.064" thk o/ a; mts by seven 

0.171" diam mtg holes on irregu-

I arly spaced mtg/ c, ma~ked 

"1101" and "Xll01" 

Housing, optical system: cast alu- Optical housing 1; Q037-2 A-102 

uminum, black paint finish; i rregu- casting Q037-2 

I or shape; 6 19 /32" I g x 3 23/32" 

wd x 1.312" do/a; mts by two 

0.187" diam holes 1.125" between 

mtg/e 

MOTORS 

Not Used 

Motor, AC: capacitor start, in- Turns centrifugal N17-M-54952-7501 1360 Q-112-1 B-3901, 

duetion type; 1/35 hp, 3400 rpm; impeller in blowe B-3902 

closed frame; pulley not included, system (left 

shaft has 2 flats at 90°; 6 5/8" side) 

lg x 3 5/16" diam o/a, shaft 

0.312" diam protuding 3 3/8" from 

frame; 115 vac, 60 eye, single 

phose; mounts by shaft end of 

frame; four no. 10-32 tapped mtg 

holes equally spaced around 

1.312" radius 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X <( 
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B-3902 

C-101 

C-102 

C-103 

C-103A, 

B, C, 

D, E, 
Gl 

Same as B-3901 

Capacitor, fixed: ceramic di electric 

22 mmf ± 10%; zero temp coef +60 

-110) mmf/mf/'C; 500 vdcw; 

0.460" I g x 0. 240" di am; two radi· 

al wire leads; JAN-C-20A spec; 

not used on AM-452/FRR-24 

Capacitor, variable: air die· 

lectric; single section plate mesh-

ing type; 4.5 mmf to 25 mmf cap; 

SLC; 600 v RMS at 60 cycles; 

1 3/64" lg excl shaft x 15/16" wd 

x 1 3/16" h, shaft 7/32" lg x 

1/ 4" di am; screwdriver adjustment 

8 polished aluminum plates; 180° 

rotation; ceramic insulation; solde 

lug terminals; mts by two no. 4-

40 tapped mtg hoi es on 21/32" 

mtg/c 

Capacitor, vari obi e: 7 sections 

Capacitor, variable: air dielectric, 

six section plate meshing type; 5 

sections 15 to 225 mmf each sec-

tion; one section 13-190 mmf; SL F 

tuning characteristic; 0.020" air 

gap; 13 15/16" lg x 3.625" wd x 

3.489" h; gear driven adjustment; 5 

sections 19 brass plates, one sec-

tion 15 brass plates silver plate 

and water dipped lacquer finish; 

180° clockwise rotation; ceramic 

insulation; lug terms; mts by four 

no. 8-32 tapped mtg holes on 

7.875" mtg/c; anti backlash gear 

Turn:; centrifugal 

impeller in blow· 

er system (right 

side) 

CAPACITORS 

Fixed antenna CC30CH220K N 16-C-16154-7 430 496 

trimmer 

Antenna trimmer 1; 

SA:7035 

Main tuning 

capacitor 

V-101,V-102, N 16-C-63673-5731 1· I 

V-103, V-'104, SA:8124 

V-108 and 

V-109 tuning 

-------

I 

J210-10 C-101,C-104, 

C-109,C-113, 

C-117,C-121, 

c. 125, c. 130, 

C-150,C-185 

SA:7035 C-102· 

SA:8124 C-103A, B, 

C, D, E, G 1 

-~ 

90 

12 

3 

"'CC> 
l>-Z ,., ........ 
-1'11 
Cll:iiD r-:o _....., 
~~ 

z 
l>-:;o 
<m 
Cit (II 
::1:-j 
-:;o .,_ 
e~tn 
-o-j 
"'"'m 
~0 
0 

CXl 
I 
w 
~CII 
1-J~ 
1::1 
0o 
.,.:I 
0 
w 
>00 

----------~r~. -----------------..-.................................................................. ----------------~ 



CX) 

I 
~ 

;:10 
m 
Cll 
-4 
;:10 

n 
-4 
m 
0 
Cll 
m 
n 
c: 
;o 
-t 
-< 
z 
"" 0 
;;o 
~ 
~ 
-t 
0 z 

SYMBOL 
DESIG. 

C-103A, 

B, C, 

D, E, G 1 

(cant) 

C-103 

AX, BX, 

ex, ox, 
EX, GX 

C-103F 1 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

drive; part of C-103; incl E-129, 

0-143, 0-136, 0-135, 0-107, 0-102; 

used only on AM-452/FRR-24 

Capacitor, variable: air dielectric, Y-101 thru Y-104 1; SA:8828 C-103AX, BX, 

six section plate meshing type; 15 Y-108,¥-109 tun- SA:8828 ex, ox, EX, 

to 225 mmf each section; SLF tun- ing GX 

ing characteristic; 0.020" air gap; 

13 15/16" lg X 3.625" wd X 3.489" 

h; gear driven adjustment; 19 brass 

pi ates, s i I ver pi ate and water 

dipped lacquer finish; 180° clock-

wise rotation; ceramic insulation; 

lug term; mts by four no. 8-32 

topped mtg holes on 7.875" mtg/c; 

anti-backlash gear drive; part of 

C-103; includes E-129, 0-143, 

0-136, 0-135, 0-107, 0-102; used 

only on AM-450, AM-451, AM-453/ 

FRR-24 

Capacitor, variable: oi r dielectric, Y-107 tuning 1; SA:8179 C-103F 1 

single section plate meshing type; SA:8179 

21 mmf to 257 mmf cap; SLF tuning 

characteristic; 8 1/8" lg x 55/ 

16" wd x 5 13/16" h; gear driven 

adjustment; 180° clockwise rota-

tion; ceramic insulation; lug term; 

mts by seventeen 0.156" diam mtg 

holes on irregularly spaced mtg/c; 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X <( 
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C-103F 1 

(cant) 

C-103 FX 

C-104 

C-105 

anti-backlash gear drive; used only 

on AM-452/FRR-24; port of Z-101 1 

Capacitor, variable: air dielectric; V-107 tuning 

single section plate meshing type; 

19 mmf to 223 mmf cap; SLF tuning 

characteristic; 8 1/8" lg x 55/ 

16" wd x 5 13/16" h; gear driven 

adjustment; 180° clockwise rota· 

tion; ceramic in sui at ion; lug term; 

mts by seventeen 0. 156" diam mtg 

holes on irregularly spaced mtg/c; 

anti-backlash gear drive; used only 
on AM-450, AM-451, AM-453/FRR-

2 3 4 24; port of Z-101 , Z-101 , Z-101 

Same as C-10 1 V-101 grid cou-

piing 

Capacitor, fixed: ceramic die- V-101 grid feed-

lectric; 1000 mmf ±20%; temp coef thru 

variable; 500 vdcw; 0.625" lg x 

0. 3125" across flats; two 0.055" 

axial wire leads w/hooks formed at 

ends; mounts by metal bushing w/ 

no. 12-28 thrd; uninsulated; feed-

thru type 

I 

1; SA:9189 C-103FX 

SA:9189 

(-485007-20) N16-C-18657-8801 83 K713-1 C-105,C-107, 

C-108,C-114, 

C-116,C-122, 

C-124,C-129, 

C-133, C- 134, 

C-137 thru 

C-144,C-157, 

C-158,C-160, 

thru C-173, 

C-180,C-349, 

C-350, C-357 

thru C-366, 

C-50 1, thru 

C-514, C-628 

thru C-637, 

C-738 thru 

C-7 47, C-823, 

C-824,C,826 

C-8 33, C-834, 

C-836, C-842, 

C-843, C-849, 

thru C-862, 
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SYMBOL 
DESIG. 

C-105 

(cont) 

C-106 

C-107 

C-108 

C-109 

C-110 

C-111 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
NAVY MFGR. 

JAN AND 
AND 

TRACTOR All 
NAME OF PART AND (NAVY 

AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) lNG & DESIG. 

NO. 
CORPS) DESIG- PART INVOLVED 
STOCK NATION 

NO. 
NO. 

CAPACITORS (continued) 

C-921 thru [ 

C-9 30, C-1 033 

thru C-1042, 

C-1161 thru 

C-1170, 

C-1228, 

C-1230, 

C-1239 thru 

C-1254, 

C-1315 th ru 

C-1324 

Capacitor, fixed: ceramic die· V-101 plate pad· N16-C-19111-1035 10 K946-2 C-106,C-132, 

lectric; 10,000 mmf, no tolerance der C-182 

rating; 450 vdcw; 3/ 4" di am x 

5/32" thk; two radial wire leads 

Same as C-105 V-10 1 screen 

feedthru 

Same as C-105 V-101 plate feed· 

thru 

Same as C-10 1 Padder for tuning 

capacitor 

Capacitor, fixed: mica dielectric; V-101 plate by· CM35C103J N 16-C-33617-4746 14 H377-13 c. 11 o,c. 112, 

10,000 mmf :+:5%; temp coef letter pass C-119,C-126, 

C; 300 vdcw; 53/64" ilg x 53/64" c. 118, c. 128, 

wd x 11/32 thk; two axial wire c. 1 35, c. 1 79, 

leads; JAN-C-5 spec C-6 23, C-6 24 

Capacitor, vari obi e: air di electric; V-10 1 plate trim· 1· SA:8485 C. 111, C-120 , 

single section plate meshing type; mer SA:8485 c. 127, c. 131 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EO. >< < 
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C-111 
(cont} 

C-112 

C-113 

C-114 

C-115 

C-116 

C-117 

C-118 

C-119 

C-120 

C-121 

C-122 

C-123 

C-124 

C-125 

4.5 mmf to 25 mmf cop; SLC; 600 

v RMS at 60 cycles; 1 3/64" lg 

excl shaft x 15/16" wd x 1 3;16" 

h; screwdriver adjustment; 8 olu-

minum plates; 360° rotation; ce· 

ramie insulation; solder lug term; 

mounts by two no. 4-40 top mtg 

holes on 21!32" mtg/c 

Same as C- 110 

Same as C-101 

Same as C-105 

Capacitor, fixed: ceramic die-

I ectri c; 5000 mmf; no to I erance 

rating; 450 vdwc; 19/32" diam x 

5/32" thk; two radial wire leads 

Same as C-105 

Same as C-101 

Same as C-110 

Same as C-110 

Same as C-111 

Same as C-101 

Same as C-105 

Some as C-115 

Some as C-105 

Same as C-101 

V-101 plate pad-

der 

Y-102 grid cou· 

piing 

V-102 grid feed-

thru 

V-102 screen by-

pass 

V-102 plate 

feedthru 

V- 102 p adder 

V-102 plate by-

pass 

V-102 plate pad-

der 

V-102 trimmer 

V-103 grid cou· 

piing 

V-103 grid feed-

thru 

V -103 screen by 

pass 

V- 10 3 screen 

feedthru 

V-103 padder 

10 K 946-1 C-115,C-123 84 

C-145, C- 146 

C- 155, C- 156 

C-177 
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SYMBOL 
DESIG. 

C-126 

C-127 

C-128 

C-129 

C-130 

C-131 

C-132 

C-133 

C-134 

C-135 

C-136 

C-137 

C-138 

C-139 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C. 110 V-103 plate pad-

der 

Same as C-111 Y-103 trimmer 

Same as C-110 V-103 plate by-

pass 

Same as C-105 V-103 plate 

feedthru 

Same as C-101 P adder 

Same as C-111 Trimmer 

Same as C-106 V-104 cathode 

bypass 

Same as C-105 Buffer B+ feed-

thru 

Same as C-105 V-104 screen 

feedthru 

Same as C-110 B+ bypass 

Capacitor, fixed: mica dielectric; L-106A and CM20E221J 242 0925-23 C-136 

220 mmf ±5%; temp coef I etter E; L-106B tuning 

500 vdcw; 51/64" lg x 15/32" wd 

x 7 /32" thk o/ a two axial wire 

leads; JAN-C-5 spec 

Same as C-105 B + feedthru 

Sameas C-105 V-101 filament 

feedthru 

Same as C-105 V-102 filament 

feedthru 

EQUIP. 
REPAIR 

PARTS 

TOT. 
NO. 
PER z 
EQ. X < 
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C-140 

C-141 

C-142 

C-143 

C-144 

C-145 

C-146 

C-147 

C-148 

C-149 

C-150 

C-151 1 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C- 115 

Same as C-115 

Capacitor, fixed: mica dielectric; 

1000 mmf ±10%; temp coef letter 

C; 500 vdcw; 53/64" lg x 53/64" 

wd x 9/32" thk o/a; two axial 

wire I eads; JAN-C-5 spec; part 

of Z-101 1, Z-101 2, Z-1013,Z-101 4 

Capacitor, fixed: ceramic die· 

I ectri c; 100 mmf ±2% zero temp 

coef ±30 p/m; 500 vdcw; two ra• 

dial wire leads; JAN-C-20A spec; 
1 2 3 part of Z-101 , Z-101 , Z-101 , 

Z-101 4, 

Capacitor, fixed: mica dielectric; 

10,000 mmf ±2%; 300 vdcw; 53/ 

64" lg X 53/64" wd X 11/32" thk; 

moulded bake I ite case; two axial 

wire leads; JAN-C-5 spec; part of 

Z-101\ Z-101 2, Z-101 3, Z-101
4 

Same as C-10 1 

Capacitor, fixed: mica dielectric; 

820 mmf ±2%; 500 vdcw 53/64" lg 

x 53/64" wd x 9/32" thk; mould-

ed bakelite case; two axial wire 

V-103 filament 

feedthru 

V-104 filament 

feedthru 

V-109 filament 

feedthru 

V-108 filament 

feedthru 

V- 108 screen 

feedthru 

V -108 cathode 
bypass 

V-108 screen by-

pass 

Oscillator B+ CM30C102K N 16-C.·31090-4169 

bypass 

V-107 grid cou· CC32CG101G N16-C-17067-8263 

piing 

V-107 B+ by- CM35E103G N 16-C-33612-3276 

pass 

Coupling 

V-107 fixed pad· CM25E821G N16-C-30737-3327 

der 

14 H640-14 C-147 

10 L480-2 C-148 

14 H377-11 C-149,C-719, 

C-721 

14 J 175-23 C-151 1 
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SYMBOL 
DESIG. 

C-151 1 

(cont) 

C-151 2 

C-151 3 

C-151 4 

C-152A 

C-152B 

I Used on 

2 Used on 
3 Used on 
4 Used on 

TABLE 8-4. COMBINED PARTS AND REPAIP. PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

CAPACITORS (continued) 

1 1eads; JAN-C-5 spec; part of 

Z101 1 

Capacitor, fixed: mica dielectric; V-107 fixed pad- CM30E102G N 16-C-31080-2219 14 H640-22 C-151 2 

1000 mmf ±2%; 500 vdcw; 1 1/16" der 

lg x 15/32" wd x 7/32" thk; mould-

ed bakelite case; twa axial wire 

leads; JAN-C-5 spec; partaf 

Z-101 2 

Capacitor, fixed: mi co dielectric; V-107 fixed pad- CM25E511G N16-C-30 183-3927 242 Jl75-16 C-151 3 

510 mmf ±2%; 500 vdcw; 1 1/16" lg der C-1112, 
x 15/32" wd x 7/32" thk; moulded C-1124, 
bakelite case; two axial wire leads; C-1137, 
JAN-C-5 spec; part of Z-101 3 

C-1149 

Capacitor, fixed: mica dielectric; V-107 fixed pad- CM25E241G N16-C-29444-7727 14 J175-19 C-151 4 

240 mmf ±2%; 500 vdcw; 1 1/16"lg der C-1121, 
x 15/32" wd x 7 /32" thk; moulded C-1146 
bakelite case; two axial wire leads; 

JAN-C-5 spec; part of Z-101 4 

Capacitor, vari obi e: air di electric; Oscillator trimmer 1· , SA:8918 C-152A, 
pi ate meshing type; dual section; SA:8918 C-152B 
30 mmf to 4.4 mmf A section, 86 

mmf to 6.8 mmf B section; SLC; 

600 v RMS; 2 1/4" lg excl shaft x 

AM-452/ FR R-24 only. 

AM-453/FRR-24 only. 

AM-451/FRR-24 only. 

AM-450/ FRR-24 only. 

EQUIP. 
REPAIR 
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TOT. 
NO. 
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C-152A 

C-152B 

(cant) 

C-1531 

C-1532 

C-1533 

C-1534 

1 Used on 
2 Used on 
3 Used on 

31/32" wd x 1 11/32" h; shafts ex 

tend 1/2" beyond bushing; locking 

type; screwdriver adjustment; 22 

polished aluminum plates one sec• 

tion, 8 polished aluminum plates 

other section; 360° rotation; i sol on-

tite insulation; solder lug term; mts 

by two no. 4-40 topped holes on 

21/32" mtg/c each end; for refer· 

ence only; port of Z-101\ Z-101 2, 

Z-101 3, Z-101 4 

Capacitor, fixed: ceramic dielectric; Y-107 fixed pod· 

470 mmf ±2%; neg temp coef 750 I der 
( t-120-350) mmf/mf/°C; 500 vdcw; 

1.2" lg x 0.330" diom; 2 radial wire 

leads 1 1/4" lg; insulated; port of 

Z-101 1 

Capacitor, fixed: ceramic dielectric; Y-107 fixed pad-

200 mmf ±2%; neg temp· coef 7 50 der 

( +120-350) mmf/mff>C; 500 vdcw; 

1.328" lg x 0.340" diom; axial wire 

leads, ceramic insulation; JAN-C. 

20A spec; part of Z-101 2 

Capacitor, fixed: ceramic dielectric; Y-107 fixed pad-

120 mmf ±2%; neg temp coef 750 I der 
(+ 120-350) mmf/mff>C; 500 vdcw; 

1.328" lg x 0.340" diom; axial wire 

leads; ceramic insulation; JAN-C. 

· 20A spec; part of Z-101 3 

Capacitor, fixed: ceramic dielectric; Y-107 fixed pod· 

62 mmf ±2%; neg temp coef 750 der 

( +120 ~~50) mmf/mf/°C; 500 vdcw; 

0.812" lg x 0.250" diam; axial wire 

leads, ceramic insulation; JAN-C. 

AM-452/FRR-24 only. 

AM-453/FRR-24 only. 

AM-451/FRR-24 only. 

N 16-C-18157 -2454 10 R643-1 C-153 1 

TC35A 

CC36UJ201G N 16-C-17677-2619 496 Q947·1 C-1532 

CC36UJ121G N16-C.l7197-2595 496 Q947-5 C-1533 

CC26UJ620G N16-C·16717-2151 496 H-398-5 C-1534 
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SYMBOL 
DESIG. 

C-1534 

C-154 

C-155 

C-156 

C-157 

C-158 

C-159 

C-160 

C-161 

C-162 

C-163 

C-164 

C-165 

C-166 

C-167 

4 
Used on 

TABLE 8-4. COMBINED fARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

20 spec; part of Z- 101 4 

Capacitor, fixed: ceramic di elec· Padder CC21UJOSOC N 16-C-15625-7075 83 H872-28 C-154 

tric; 5 mmf !:0.250 mmf; neg temp 

coef 750 (tol +120 -350) mmf/mf/0 

C; 500 vdcw; two axial wire leads; 

insulated; JAN-C-20A spec; part of 

Z-101 1, Z-101 2, Z-101 3, Z-101 4 

Same as C-115 Y-109 screen by-

pass 

Same as C- 115 V-109 cathode by-

pass 

Same as C-105 V-109 B+ feed-

thru 

Same as C-105 V -102 screen 

feedthru 

Not used 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F filter feedthru 

Same as C-105 RF filter feedthru 

Same as C-105 R F fi Iter feedth ru 

AM-450/FRR-24 only. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X c( 
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C-168 

C-169 

C-170 

C-171 

C-172 

C-173 

C-174 

C-175 

C-176 

C-177 

C-178 1 

C-1782 

C-1783 

C-1784 

C-179 

1 Used on 
2 Usedon 
3 Used on 
4 Used on 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F filter fee dthru 

Same as C-105 R F filter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Same as C-105 R F fi Iter feedthru 

Capacitor, fixed: mi co dielectric; V-101 podder 

4700 mmf :!:5%; 500 vdcw; temp coef 

letter C; two axial wire leads; JAN-

C-5 spec 

Capacitor, fixed: ceromi c di el ec- V-102 coup I ing 

tric; 2 mmf :!:0.5 mmf; negtemp coef 

330 (tol +500 -718) mmf/mf/°C; 

500 vdcw; JAN-C-20A spec 

Same as C-174 V- 104 padder 

Same as C. 115 V-107 filament 

bypass 

Capacitor, fixed: ceramic dielec- Local RF amp 

tric; 5 mmf :!:0.25 mmf; zero temp coupling 

coef (tol +30 -72) mmf/mf/°C; 500 

vdcw; 

Capacitor, fixed: ceramic dielec- Local RF amp 

tri c; 3 mmf :!:0. 25 mmf; zero temp coupling 

coef (tol +30 -72) mmf/mf/°C; 500 

vdcw 

Same as C- 1782 Local RF amp 

coup ling 

Same as C-178 2 Local RF amp 

coupling 

Same as C-110 V-109 B+ bypass 

AM-452/FRR-24 only 

AM-453/FRR-24 only 

AM-451/FRR-24 only 

AM-450/ FRR-24 on I y 

CM35C472J N 16-C-32641-6333 14 H377-20 C- 17 4, C- l 7 6 

CC21SL020D N 16-C-15532-9005 83 H872-2 C-175 

N 16-C-15624-3580 496 F912-17 C-1781 

496 F912-16 
2 C-178 , 

C-1783, 

C-1784 
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SYMBOL 
DESIG. 

C-180 

C-181 l 

C-181 2 

C-181 3 

C-181 4 

C-182 

C-183 

l Used on 
2 Used on 
3 Used on 
4 Used on 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-105 Test point feed· 

thru 

Capacitor, fixed: mica dielectric; Y-109 padder CM30D152G N16-C-31502·2614 14 H640·25 C-181 1 

1500 mmf ±2%; 500 vdcw; temp 

coef I etter D; J AN-C-5 spec 

Capacitor, fixed: mica dielectric; V -109 padder CM25D102G N16-C-31080·2522 14 ~ 175-24 C-181 2 

1000 mmf ±2%; 500 vdcw; temp 

coef letter D; JAN-C-5 spec 

Capacitor, fixed: mica dielectric; Y-109 padder CM25D681G N16·C-30526·3l22 14 ~175-22 C-181 3 

680 mmf ±2%; 500 vdcw; temp coef 

letter D; JAN-C-5 spec 

Capacitor, fixed: mica dielectric; Y-109 padder CM25D331G N 16-C-29708-5722 14 ~175-20 C-181 4 

330 mmf ±2%; 500 vdcw; temp coef 

letter D; JAN-C-5 spec; used only 

on AM-450/FRR-24 

Same as C-106 V-109 grid 

Capacitor, fixed: ceramic dielec• V-109 coupling CC30SLJ01K N 16-C-17085-6995 83 ~210·6 C-183, C-367, 

tri c; 100 mmf ±5%; neg temp coef C-483, C-489 

330 (tol +500 -718) mmf/mf;oC; 500 

vdcw; JAN-C-20 spec; not used on 

AM-452/FRR-24 

AM-452/FRR-24 only. 

AM-453/FRR-24 only. 

AM-451/FRR-24 only. 

AM-450/FRR-24 only. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. )( < 
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V1 

C-184 

C-185 

C-186 

thru 

C-300 

C-301 

C-302 

Capacitor, variable: ceramic dielec- Y-1 09 trimmer 

tri c; rotary type, single section; 

6.0 to 25.0 mmf; zero temp coef; 

1.218" lg X 15/16" wd X 45/64" 

thk excluding term; solder lug term; 

two no. 4-40 tapped mtg holes on 

0.656" mtg/c; screwdriver slot ad-

justment; ceramic base 

Same as C-10 1, except part of Y-107 grid padder 

Z-101\ Z-101 2, Z-101 3, Z-101 4 

Not used 

Capacitor, fixed: mica die I ectri c; L-30 1 B fixed 

270 mmf :+:5%; temp coef letter D; tuning 

500 vdcw 51/64" lg x 15/32" wd x 

7/32" thk o/a; two axial wire 

leads; J AN-C-5 spec 

Capacitor, fixed: mica dielectric; Y-301 cathode by-

10,~0 mmf ±20%; 300 vdcw; temp pass 

coef letter B; JAN-C-5 spec 

CY12A250 N 16-C-64041-4565 10 P352-3 C-184 

CM20D271J N 16-C-29608-2206 14 0925-36 C-30 1, C-304, 

C-307, C-313, 

C-314,C-319, 

C-320, C-323, 

C-324,C-329, 

C-330, C-345, 

C-346, C-351, 

C-368, 

C-1255 

CM35B103M N 16- C-33627-7705 14 H377-3 C-302.C-305, 

C-308,C-311, 

C-315,C-321, 

C-325, C-334, 

C-335,C-336, 

C-337, C-344, 

C-348,C-356, 

C-369,C-370, 

C-701,C-707, 

C-709,C-716, 

C-730,C-733, 

C-737, C-7 48, 

C-819,C-821, 

C-822. C-825, 

C-829,C·831, 

C-832,C-835, 

C-8J8,C-839, 

C-845,C-~46, 
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SYMBOL 
DESIG. 

C-302 

(cant) 

C.303 

C-304 

C-305 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

C-847, C-848, 

C-907,C-909, 

C-915,C-917, 

C-10 19, 

C-1021, 

C-1026, 

C-1028, 

C-1204, 

C-1205, 

C-1213, 

C-1214, 

C-1217, 

C-1221, 
C-1224, 

C-1 '127, 
C-1233 

Capacitor, fixed: mica dielectric; Y-301 screen by· CM30B102K N 16-C-31090-4164 14 H,640-2 C-303,C-306, 
1000 mmf :t10%; 500 vdcw; temp pass C-309,C-312, 
coef letter B; JAN-C-5 spec C-322, C-355, 

C-40 1, C-408, 

C-416, C-423, 

C-437,C-499, 

C-717 

C-J2;J '' 

Same as C-301; part of Z-302 L-3026 fixed tun• 
ing 

Same as C.302 Y-302 cathode by-

pass 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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EQ. >< < 
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C-306 

C-307 

C-308 

C-309 

C-310 

C-311 

C-312 

C-313 

C-314 

C-315 

C-316 

C-317 

C-318 

C-319 

C-320 

C-321 

C-322 

,I 

Some as C-303 

Some as C-30 1; port of Z-303 

Same as C-302 

Some as C-303 

Not used 

Some as C-302 

Same as C-303 

Some as C-301; part of Z-305 

Some as C-30 1; portof Z-305 

Same as C-302 

'Capacitor, fixed: mica dielectric; 

,22 mmf ±5%; 500 vdcw; temp coef 

letter C; J AN-C-5 spec 

Capacitor, fixed: mica dielectric; 

270 mmf ±5%; 500 vdcw; temp coef 

letter B; JAN-C-5 spec 

Same as C-316 

Same as C-30 1; port of Z-306 

Same as C-301; par tof Z-306 

Same as C-302 

Same as C-303 

V-302 screen by· 

pass 

L-3ll3B fixed tun-

ing 

V • :1>3 cathode by· 

pass 

V-303 screen by-

pass 

V.:!£ 4 cathode by· 

pasr: 

V-304 screen by· 

pas,-

L-3( SA fixed tun· 

ing 

L-30SB fixed tun· 

ing 

Y-301 thru V-304 

plate filter 

Z-305 to Z-306 CM20C220J 

T pod section 

Z-305 to Z-306 CM20B271J 

T pad section ( -481519-BS) 

Z-305 to Z-306 

T pad section 

L-306A fixed tun· 

ing 

L- 306 B fixed tun• 

ing 

Y-305 cathode by· 

pass 

Y-30 5 screen by-

pass 

14 0925-34 C-316,C-318, 12 

C-326, C-328 

N16-C-29608 •2196 14 H371-4 C-317 3 
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SYMBOL 
DESIG. 

C-323 

C-324 

C-325 

C-326 

C-327 

C-328 

C-329 

C-330 

C-331 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

Same as. C-30 1; part of Z-307 L-307 A fixed tun-

ing 

Some as C-30 1; part of Z-307 L-307B fixed tun-

ing 

Same as C-302 V-305 plate filter 

Same as C-316 Part of Z-3 07 to 

Z-308 voltage di-

vider network 

Capacitor, fixed: mica dielectric; Part of Z-307 to CM20D511J N 16-.C-30188-5006 242 HS00-5 C-327 

510 mmf :+:5%; 500 vdcw; temp coef Z-308 voltage di-

letter D; JAN-C-5 spec vi der network 

Same as C-316 Part of Z-307 to 

Z-308 voltage di-

vider network 

Same as C-30 1; port of Z-308 L-308A fixed tun· 

ing 

Same as C-301; port of Z-308 L-308 B fixed tun• 

ing 

Capacitor, variable: ceramic dielec· Y -301 trimmer N 16-C-64036-4540 10 K277-5 C-331, C-404, 

tric; rotary type; single section; C-500, 

4. 5 to 25 mmf; 500 vdcw; zero temp C-1211 

coef :+: 100 mmf/ mf/° C; 27 /32" I g x 

41/ 64" h x 13/ 32" thk excl term; 

solder lug term; two 0.120" diom 

mtg holes in bose on 7/16" mtg/c; 

screwdriver slot adjustment; cerom· 

ic bose 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X < 
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C-332 

C-333 

C-334 

C-335 

C-336 

C-337 

C-338 

C-339 

Capacitor, fixed: ceramic dielec• 

tric; 10 mmf ±5%; 500 vdcw; neg 

temp coef 330 ( tal +500-718) mmf/ 

mf/°C; JAN-C-20A spec 

Capacitor, fixed: mica dielectric; 

82 mmf ±5%; 500 vdcw; temp coef 

letter C; JAN-C-5 spec 

Same as C-302 

Same as C-302 

Same as C-302 

Same as C-302 

Capacitor, variable: air dielectric; 

plate meshing type, dual section; 

5.4 ta 9 mmf/ sec; SL C character• 

istic; 0.0335" air gap; 3 9/64" lg 

x 1 9/16" wd x 1 13/16" h excl 

shaft; shaft 0. 156" diam x 21/32" 

lg, extension shaft adjustment; 8 

silver plated brass plates; 180° 

rotation; micalex insulation; solder 

lug term; 2 mtg holes 5/32" diam 

on 1 3/8" mtg/c on front end, one 

elongated mtg hole 9/32" lg x 

5/32" wd on rear plate 2 19/64" 

from c/ 1 of mtg hale 

Capacitor, variable: air dielectric; 

plate meshing type; single section 

6 to 77 mmf, SLC characteristic; 

0.0 158" air gap; 1 13/32" lg x 

15/16" wd x 1 3/16" h excl shaft, 

no shaft bushing; shaft 1/2" lg w/ 

rotor lock; screwdriver adjustment; 

22 silver plated brass plates; 360° 

rotation; ceramic insulation; solder 

V-306 grid to CC21SL 1000 N 16-C-15916-9005 83 

cathode feedback 

V-306 cathode by· CM20C820J N 16-C-2821 0·200 1 14 

pass 

V-306 screen by· 

pass 

V-307 input grid 

coupling 

V-307 cathode by· 

pass 

V-307 screen by-

pass 

VFO control N 16-C-62066-9101 1; 

SA:8097 

VFO trimmer N16-C-60401·1235 1 i 

SA:8488 

H872-1 C-3 32 

0925-17 C-333 

SA:8097 C-338 

SA:8488 C-339 

3 

3 

3 

3 

.,,.. 
>-Z 
::0""-.. 
-f"TI 
V\::0 

r::O 
-to.) 

~,.. 

z 
>-::O 
<m 
V\V\ 
::t-t 
-;:o .,_ 
""n 
-o-1 
-m 
~0 
0 

n 
'VI w,. 
Wn 
t-J .. 
(no 
I :I 
w 
~00 



(X) 
I 

t-O 
0 

;::10 
m 
VI 
-4 
;::10 

n 
-4 
m 
0 
VI 
m 
n 
c: 
;::10 

-t 
-< 
z ., 
0 
::0 

~ 
-t 
0 z 

0 
::0 
(') 

z ,.,. 
r-

SYMBOL 
DESIG. 

C-339 

(cant) 

C-340 

C-341 

C-342 

C-343 

C-344 

C-345 

C-346 

C-347 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

lug term; mounted by two no. 4-40 I 
tapped holes 5/32" d, 21/32" mtg/c 

Capacitor, fixed: ceramic dielec• VFO fixed tuning CC35HF161J N16-C.17458·1321 10 H874-S C-340 

tri c; 160 mmf ±5%; neg temp coef 

30 (tol +15 to -60) mmf/mf;oC; 500 

vdcw; 1.165" lg x 0.315" diam; two 

radial wire lead; term mtg; uninsu• 

lated; JAN.C.20A spec 

Capacitor, fixed: mica dielectric; V-308 cathode by· CM30E302G N 16-C-32188-1019 14 H640-10 C.341,C-342. 

3000 mmf ±2%; 500 vdcw; temp coef pass C-420, C-421, 

letter E; JAN-C.S spec C-425 thru 

C-428, 

C-432, C-433 

Same as C-341 V-308 cathode to 

grid feedback 

Capacitor, fixed: mica di electric; V-308 grid cou· CM:J>C101K N 16-C-28558-1681 14 0925-38 C-343 

100 mmf ±10%; 500 vdcw; temp coef piing 

letter C; JAN-C.5 spec 

Same as C-:1>2 V-308 screen by· 

pass 

Same as C.30 1; part of Z-309 L-312A fixed tun· 

ing 

Same as C-30 1; part of Z-309 L-312B fixed tun• 

ing 

Capacitor, fixed: paper dielectric; CP69B5EF104V N 16-C-54460·4310 14 M027·2 C-347,C-412, 

3 sections; 100,000 mmf per sec· C-449,C-482, 

tion; +20% ·10%; 600 vdcw; all sec· C-488, C-617 I 

t 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. X < 

0 :J 
.a 0 
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C-347 
(cont) 

C.347A 

C-3476 

C.347C 

C-348 

C-349 

C-350 

C-351 

C-352 

C..353 

C.353A 

C-353B 

C-354 

C-355 

tions, internally grounded; J-AN·C. 

25 spec 

Part of C- 347 6 plus voltage 

filter 

Part of C-347 V-309 screen by· 

pass 

Part of C-347 V-310 screen by-

pass 

Same as C-30 2 V-306 plate filter 

Same as C-105 150 v 6 plus filte 

Same as C-105 6 plus filter 

Same as C-301; part of Z-310 L-3136 fixed tun• 

ing 

Capacitor, fixed: mica dielectric; V-310 osc injec• 

100 mmf ±10%; 500 vdcw; temp t ion grid coup! i ng 

coef letter A; JAN-C-5 spec 

Capacitor, fixed: paper dielectric;: 

2 sections; 1 00,000 mmf per sec• 

tion; +20% -10%; 600 vdcw; no in· 

ternal ground connection; JAN-C-

25 spec 

Part of C-353 V-310 cathode by 

pass 

Part of C-353 V-310 B plus 

plate filter 

Capacitor, fixed: mica dielectric; L· 314 fixed tun• 

2000 mmf ±5%; 500 vdcw; temp ing 

coef letter C; JAN-C-5 spec 

Same as C-303 V-311 grid cou· 

piing 

I 

I 

CM20A101K N16-C-28558-1671 14 0925-3 

CP6964EF104V N 16-C-53204-4085 14 M027·3 

CM30C202J N 16-C-31797-5445 14 H640-19 

I C-626 I 

I 

C-352, C-601 

C-606, C-610 

C-613,C-616 

C-625 

C-353, C-702 

C-708, C-732 

C-902, C-910 

C-1002, 

C-1008, 

C-1014, 

C-1020, 

C-1203, 

C-1209 

C-354 
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SYMBOL 
DESIG. 

C-356 

C-357 

C-.358 

C-359 

C-360 

C-361 

C-362 

C-363 

C-364 

C-365 

C-366 

C-367 

C-368 

C-369 

C-370 

C-371 

thru 

C-400 

C-401 

~ABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-302 V-311 plate by· 

pass 

Same as C-105 Fi I R F fi Iter 

Same as C-105 Fil RF filter 

Same as C-105 B minus RF filter 

Same as C-105 B minus RF filter 

Same as C-105 Fil RF Filter 

Same as C. 10 5 Fil RF filter 

Same as C-105 Fil RFfilter 

Same as C-105 Fil RF filter 

Same as C-10 5 B plus RF filter 

Same as C-105 B plus RF filter 

Same as C-183 V-310 screen to 

cathode H. F. fi 1-

ter 

Same as C-30 1; part of Z-304 L-3046 fixed tun· 

ing 

Same as C-302 Fil RF bypass 

Same as C-302 Fil RF bypass 

Not used 

Same as C-:ll3 V -401 input COU• 

piing 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. X < 

0 ;::) 

c:a 0 

roo 
w"' 1.11. 
O.n 
I -+ ro-:a.::s 
0 -

z 
~::0 
<m 
"'"' %-4 
-;:o .,_ 
"'n 
-o-4 
-m 
~c 
0 



0 
;o 
C') 

:z: ,... 
r 

;o 
m 
V' 
-1 
;o 

n 
-1 
m 
c 
V' 
m 
n 
c: 
;o 
-1 
-< 
:z: 
"11 
0 
;o 
J; ,... 
-1 
0 z 

00 
I 

1'-0 
w 

C-402 

C-403 

C-404 

C-405 

C-406 

C-407 

C-408 

C-409 

C-410 

C-411 

C-412 

C.412A 

C.412B 

Not used 

Capacitor, fixed: mica dielectric; 

10,000 mmf ±10%; 300 vdcw; temp 

coef I etter B; JAN-C. 5 spec 

Same as C-331 

Capacitor, fixed: mica dielectric; 

5100 mmf ±2%; !jOO vdcw; temp 

coef letter E; JAN-C.5 spec 

Same as C-405 

Capacitor, fixed: ceramic dielec· 

tri c; 51 mmf ±5%; neg temp coef 

3~ ( +500 -718) mmf/mf/deg C; 

500 vdcw; JAN-C-20A spec 

Same as C-303 

Same as C-407 

Same as C-405 

Same as C-40 5 

Same as C-347 

Part of C-412 

Part of C-412 

V-40 1 screen by-

pass 

Z-402 input tun• 

ing 

L-40 1 A fixed tun· 

ing 

L-40 1 B fixed tun· 

ing 

Z-403 to Z-404 

T ·pod section 

Z-403 to Z-404 

T -pod section 

Z-403 to Z-404 

T •pod section 

L-402A fixed tun· 

ing 

L-402B fixed tun 

ing 

V-40 2 and V-403 

cathode bypass 

V-402 and V-403 

screen bypass 

CM35B103K N 16-C-33622-5222 14 H377·8 

I 

CM35E512G N 16-C-32715-6063 14 H377-15 

CC21SL510J N 16-C-16596-2481 83 H972-5 

C-403 3 

C-40 5, C-406, 24 

C-410,C-411, 

C-413, C-414, 

C-418, C-419 

C-407, C-409 66 

C-415,C-417 

C-422, C-424 

C-429, C-431 

C-436, C-438 

C-444, C-446 

C-452, C-454 

C459,C.461, 

C-466, C. 468 

C-473, C-475 

C-49 2, C-494 
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SYMBOL 
DESIG. 

C-412C 

C-413 

C-414 

C-415 

C-416 

C-417 

C-418 

C-419 

C-420 

C-421 

C-422 

C-423 

C-424 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

Part of C-412 V-402 and V-1/J 3 

plate filter 

Same as C-40 5 L-403A fixed tun· 

ing 

Same as C-405 L-4038 fixed tun· 

ing 

Same as C-407 Z-405 to Z-406 

T-pad section 

Same as C-303 Z-405 to Z-406 

T-pad section 

Same as C-407 Z-405 to Z-406 

T-pad section 

Same as C-405 L-404A fixed tun-

ing 

Same as C-405 L-404B fixed tun• 

ing 

Same as C-341 L-405A fixed tun• 

ing 

Same as C-341 L-405B fixed tun· 

ing 

Same as C-407 Z-407 to Z-408 

T-pad section 

Same as C-303 Z-407 to Z-408 

T •pad section 

Same as C-407 Z-407 to Z-408 

T-pod section 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< < 
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C-425 

C-426 

C-427 

C-428 

C-429 

C-430 

C-431 

C-432 

C-433 

C-434 

C-435 

C-436 

Same as C-341 

Same as C-341 

Same as C-341 

Same as C-341 

Same as C-407 

Capacitor, fixed: mica dielectric; 

510 mmf ±10%; 500 vdcw; temp coef 

I etter B; J AN.C-5 spec 

Same as C-407 

Same as C-341 

Same as C-341 

Capacitor, fixed: mica dielectric; 

1000 mmf ±10%; 500 vdcw; temp 

coef I etter E; JAN-C-5 spec 

Same as C-434 

Same as C-407 

L-406A fixed tun· 

ing 

L-406B fixed tun· 

ing 

L-407A fixed tun· 

ing 

L-407B fixed tun· 

ing 

Z-409 to Z-410 

T •pad section 

Z-409 to Z-410 

T-pad section 

Z-409 to Z-410 

T-pad section 

L-408A fixed fre· 

quency 

L-408B fixed tun· 

ing 

V-401 input cou· 

piing 

L-409B fixed 

tuning 

Z-411 to Z-412 

T -pad section 

CM20B511K 14 H371-11 C-430, C445, 
C-453, C-467, 

C-460 

CM30E102K N 16-C-31090-4179 14 H640·13 C-434, C-435, 

C-439, C-440, 

C-442, C-443, 

C-447, C-451, 

C-455 thru 

C-458, C-462 

thru C-465, 

C-469 thru 

C-472, C-476 

thru C-481, 

C-484 thru 

C-487, C-490, 

C-491,C-495, 
1 C-496 
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SYMBOL 
DESIG. 

C-437 

C-438 

C-439 

C-440 

C-441 

C-441A 

C-441 B 

C-441C 

C-442 

C-443 

C-444 

C-445 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Some os C-303 Z-411 to Z-412 

T -pad section 

Same as C-407 Z-411 to Z-412 

T •pod section 

Same as C-434 L-410A fixed 

tuning 

Same as C-434 L-410B fixed 

tuning 

Capacitor, fixed: paper di electric; CP53BSEF104Y N 16-C-54460-4481 14 F858-3 C-441 

3 sections; 100,000 mmf per sec-

tion; +20% -10%; 600 vdcw; all sec· 

tions internally grounded; JAN-C-

25 spec 

Part of C-441 Y-404 and Y-406 

cathode bypass 

Part of C-441 Y-404 and Y-406 

screen bypass 

Part of C-441 Y-404 and Y-406 

plate filter 

Same as C-434 L-411A fixed 

tuning 

Same as C-434 L-411 B fixed 

tuning 

Same as C-407 Z-413 to Z-414 

T ·pad section 

Same as C-430 Z-413 to Z-414 

EQUIP. 
REPAIR 

PARTS 

TOT. 
NO. 
PER z 
EQ. X < 

0 ::) 

O:l 0 

3 

n 
I 

.j:o..(ll w. 
'~n 
I ..., 
n -· J,..g 
.j:o.. 
tTl 

z 
:1>::0 
<m 
(II (II 

::t:-1 
-;;o .,_ 
VIO 
-o-1 .... m 
~0 
c 

., 
)>:I> 
;;o:Z 
-t" (II"TT ,::o _;;o 

"'' --~~ 



0 
;;:o 

~ 
z 
> r-

;tJ 
m 
Cl' 
-1 
;;o 
n 
-1 
m 
c 
Cl' 
m 
n 
c 
;;:o 
-1 
-< 
z 
"11 
0 
;;o 
?: 
> 
-1 
0 z 

(X) 

I 
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"""" 

C-445 T -pad section 

(cant) 

C-446 Same as C-407 Z-413 to Z-414 

T-pad section 

C-447 Same as C-434 L-412A fixed 

tuning 

C-448 Capacitor, fixed: micd dielectric; L-412B fixed CM25E102K Nl6-C-31090-4487 14 ~175-8 C-448,C-450 6 

1000 mmf ±10%; temp coef letter E; tuning 

J AN-C-5 spec 

C-449 Same as C-347 

C-449A Part of C-449 V-405 and V-407 
cathode bypass 

C-4498 Part of C-449 Y-405 and V-407 

screen bypass 

C-449C Part of C-449 Y-405 and V-407 

plate filter 

C-450 Same as C-448 L-413A fixed 

tuning 

C-451 Same as C-434 L-413B fixed 

tuning 

C-452 Same as C-407 Z-415 to Z-416 

T-pad section 

C-453 Same as C-430 Z-415 to Z-416 

T -pad section 

C-454 Same as C-407 Z-415 to Z-416 

T-pad section 

C-455 Same as C-434 L-414A fixed 

tuning 

C-456 Same as C-434 L-414B fixed 

tuning 

C-457 Same as C-434 L-415A fixed 

tuning 

C-458 Same as C-434 L-4158 fixed 

tuning 

C-459 Same as C-407 Z-417 to Z-418 
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SYMBOL 
DESIG. 

C-459 

(cont) 

C-460 

C-461 

C-462 

C-463 

C-464 

C-465 

C-466 

C-467 

C-468 

C-469 

C-470 

C-471 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

T •pad section 

Same as C-430 Z-416 to Z-418 

T-pad section 

Same as C-407 Z-417 to Z-418 

T-pad section 

Same as C-434 L-416A fixed 

tuning 

Same as C-434 · L-4163 fixed 

tuning 

Same as C-434 L-417A fixed 
tuning 

Same as C-434 L-4178 fixed 

tuning 

Same as C-407 Z-419 to Z-420 

T ·pad section 

Same as C-430 Z-419 to Z-420 

T-pad section 

Same as C-407 Z-419 to Z-420 

T-pad section 

Same as C-434 L-418A fixed 

tuning 

Same as C-434 L-4188 fixed 

tuning 

Some as C-434 ·L-419A fixed 

tuning 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER :i 
EQ. X <( 

0 :;) 

ta 0 

z 
>-;:o 
<m 
Cll(ll 
::r:-1 
=ij;:IO 
Cll-n 
'()-I ... m 
l::o 
0 

"0 
l>-)>;;oz 
-1"
C/1"'1'1 

c~ 
Cll • 

--~~ 



0 
::0 
Cl 
z 
> r 

::tl 
m 
II' 
-1 
;;o 
n 
-1 
m 
c 
II' 
m 
n 
c: 
;;o --1 
-< -z ., 
0 
;;o 
~ 
> 
-1 
0 z 

co 
I 

t-0 
~ 

C-472 

C-473 

C-474 

C-475 

C-476 

C-477 

C-478 

C-479 

C-480 

C-481 

C-482 

C-482A 

C-482B 

C-482C 

C-483 

C-484 

C-485 

C-486 

Same as C-434 

Same as C-407 

Capacitor, fixed: mica dielectric; 

270 mmf 1:10%; 500 vdcw; temp 

coef letter B; JAN-C-5 spec 

Same as C-407 

Same as C-434 

Same as C-434 

I 

Some as C-434 

Same as C-434 

Some as C-434 

Same as C-43 4 

Some as C-347 

Part of C-48 2 

Part of C-482 

Part of C-48 2 

Same as C-183 

Same as C-434 

Same as C-434 

Some as C-434 

L-419B fixed 

tuning 

Z-421 to Z·422 

T •pod section 

Z-421 to Z-422 

T ·pad section 

Z-421 to Z-422 

T-pad section 

L-420A fixed 

tuning 

L-4208 fixed 

tuning 

L-421A fixed 

tuning 

L-421 B fixed 

tuning 

· L-422A fixed 

tuning 

L-4228 fixed 

tuning 

V-408 cathode by 

pass 

V-408 screen by-

pass 

V-408 plate filter 

V-·408 screen 

high frequency 

bypass 

L-423A fixed 

tuning 

L-4236 fixed 

tuning 

L-424A fixed 

CM20B271K N 16·C-29613-2676 242 H 371·9 C-474 3 

( -481519-B 10) 
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SYMBOL 
DESIG. 

C-486 

(cont) 

C-487 

C-488 

C.488A 

C.488B 

C.488C 

C-489 

C-490 

C-491 

C-492 

C-493 

C-494 

C-495 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

tuning 

Same as C-434 L-424B fixed 

tuning 

Same as C-347 

Part of C-488 Y-409 cathode by-

pass 

Part of C-488 V-409 screen by-

pass 

Part of C-488 V-409 pi ate fi Iter 

Same as C-183 V-409 screen 

high frequency 

bypass 

Same as C-434 L-425A fixed 

tuning 

Same as C-434 L-425B fixed 

tuning 

Same as C-407 Z-427 to Z-428 

T-pad section 

Capacitor, fixed: mi co dielectric; Z-427 to Z-428 CM20B 151 K N 16-C-28980-2076 218 H371-2 C·493 

150 mmf ±10%; 310 vdcw; temp T-pad section 

coef letter B; JAN-C-5 spec 

Some as C-407 Z-427 to Z-428 

T-pod section 

Same as C-434 L-426A fixed 

tuning 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X <( 
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3 
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C-496 

C.497 

C.498 

C.499 

C-500 

C.501 

C.502 

C-503 

C-504 

C-505 

C-506 

C-507 

C-508 

C-509 

C-510 

C·511 

C-512 

C-513 

Same as C-434 

Capacitor, fixed: paper dielectric; 

1.0 mf ±10%; 600 vdcw; no inter· 

nal ground connections; JAN-C.25 

spec 

Capacitor, fixed: paper dielectric; 

1.0 mf ±10%; 600 vdcw; no inter· 

nal ground connections; J AN.C-5 

spec 

Same as C-303 

Same as C-331 

Same os C.105 

Same as C-10 5 

Same as C-10 5 

Some as C-105 

Same as C-105 

Same as C-105 

Same as C.10 5 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

L-4268 fixed 

tuning 

B plus voltage CP61B1 EF105K N 16-C-48817·1090 

fi Iter 

B minus voltage CP53B1 EF105K N 16-C-48817-3883 

fi Iter 

S-401C to V-410 

coupling 

Z-402 output tun· 

ing 

B voltage RF 

fi Iter 

B voltage RF 

filter 

B minus voltage 

RF filter 

B minus voltage 

RF filter 

Ground I ead R F 

fi Iter 

Ground lead RF 

fi Iter 

Fi I ament R F filter 

ter 

Filament RF filter 

Filament RF filter 

Filament RF filter 

Filament RF filter 

Filament R F fi Iter 

Filament RF filter 

I 
14 L895-3 C-497, C-603, 27 

C-604, C-607, 

C-611, C-618, 

C-6 27,C-727, 

C-1102 

14 F858-16 C-49 8, C-615, 9 

C-913,C-1024 
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SYMBOL 
DESIG. 

C-514 

C-515 

thru 

C-600 

C-60 1 

C-602 

C-603 

C-604 

C-605 

C-606 

C-607 

C-608 

C-609 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANOARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CAPACITORS continued) 
I 

·Same as C-105 Filament RF filter 

Not used 

Same as C-352 Y-601 input cou· 

!Capacitor, fixed: mica dielectric; 

piing I 
AGC filter CM20A471K N 16-C-30 114-4271 14 D92S..9 C-602, C-608 

1470 mmf ±10%; 500 vdcw; temp 
I 
[coef letter A; JAN-C-5 spec 

\Same as C-497 V-601 thru V-603 

screen bypass 

[same as C-497 Y-601 plate filter 
I 
I 
I lc.,.,, .. ,, ,,.,,, m;,. "•'•'""' AGC filter CM30A 102K N 16· C. 31090·4159 14 . H640-12 C-60 5, C-7 35, 

1000 mmf +] 0%; 500 vdcw; temp C-90 l,C-919, 

coef I etter A; JAN C-5 spec C-1001, 

I 

C-1007, 

C-1013, 
I 

IC-lO:ll I 

Same as C-352 V-602 input cou· 

piing 

Same as C-497 V-602 plate filter 

Same as C-602 AGC filter 

Capacitor, fixed: mica dielectric; L-60 l fixed tuning CM20C111J N 16-C-28658-580 1 14 D92S..14 C-609 I C-6 12 

110 mmf ±5%; 500 vdcw; temp coef 

letter C; JAN-C-5 spec; part of 

Z-602 

TOT. 
NO. 
PER 
EQ. 

6 

14 

6 

EQUIP. 
REPAIR 
PARTS 

z 
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C-610 

C-611 

C-612 

C-613 

C-614 

C-615 

C-616 

C-617 

C-617A 

C-617B 

C-617C 

C-618 

C-619 

C-620 

Sameas C-352; part of Z-602 V-603 input cou-

piing 

Same as C-497 Y-603 plate filter 

Same as C-609; part of Z-603 L-602 fixed tuning 

Same as C-352; part of Z-603 Y-604 input cou· 

piing 

Capacitor, fixed: paper dielectric; Y-604 plate by- CP61B1EF104K 

']!section; 100,000 mmf !:10%; 600 pass 

vdcw; no internal ground connec• 

tions; JAN-C-25 spec 

Same as C-498 Bias filter 

Same as C-352 Y-606 input cou-

piing 

Same as C-347 

PartofC-617 V-606 cathode by-

pass 

Part of C-617 Y-606 screen by-

pass 

!Part of C-617 
I 

M-60 l detector fil-

I ter 
I 
Jsame as C-497 V-606 plate filter 

!Capacitor, fixed: mica dielectric; , L-603A fixed tun· I CM25D621J 

620 mmf !:5%; 500 vdcw; temp coef I ing 

lletter D; JAN-C-5 spec; part of I 
Z-604 

I 

I 

i 
I 
I 
i 
I 

Capacitor, variable: air dielectric; i L-{,03A tuning 
I 

plate meshing type; two sections I 
I 

110 to 85 mmf per section; SLC; air I 

I 

N 16-C-45777-1074 L895-6 C-614, 
114 

C-1101, 

C-1234, 

C-1302, 

C-1303 

I 
I 

I 

N 16-C-30373-2202 242 J175-5 C-619,C-622. 

C-703,C-706, 

C-711, C-903, 

C-906, 

C-1003, 

C-1006, 

C-1009, 

C-1012, 

C-1015, 

C-10 18, 

C-1212 

Nl6-C-626ll-1361 1; SA:6408 C-6 20, C-704, 

SA:6408 C-904, 

c. 1004, 

I 
I 11 
I 

28 
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SYMBOL 
DESIG. 

C-620 

(cant) 

C-621 

C-622 

C-623 

C-624 

C-625 

C-626 

C-626A 

C-626B 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR All 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CAPACITORS (cant) 

gap 0.017"; 2 1/4" wd x 1 13/16" C-1010, 

h x 1 5/16" lg; screwdriver adjust- C-10 16 

ment; 36 brass silver plated plates; 

180 deg clockwise rotation; ceram-

ic insulation; lug terminals; two 

0.147" diam mtg holes 1 7 /16" c 

to c; includes C-621; part of Z-604 

Part of C-620 L-603B and 

L-603C tuning 

Same as C-619; part of Z-604 L-603B and 

L-603C fixed 

tuning 

Same as C-110 FS CONS filter 

Same as C-110 M-601 bypass 

Same as C-352 V-608 input cou· 

piing 

Same as C-347 

Port of C-626 V -608 cathode by-

pass 

Port of C-626 V-608 screen by· 

pass 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. >< < 
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C-626C Part of C-626 V-608 plate ;:10 ........ 
-f'TI z fi Iter VI;IO ,.. 
·~ .... -....., 

C-627 Same as C-497 B voltage filter ~,.. 

C-628 Same as C-1 05 B voltage RF 

f i Iter 

C-629 Same as C-1 05 I B voltage RF 

fi Iter 

C-630 Same os C-1 05 B minus voltage 
;:10 I RF filter m 
VI 
-1 
;:10 C-631 Same as C-105 B minus voltage n RF filter -1 
m z c 
VI C-632 Same as C-1 OS Ground lead R F )>-;:10 

m <m 
fi Iter CliVI n ::Z::-f c: =tj;Q ;:10 

Cll-
-1 C-633 Same as C-105 Ground lead R F n 
-< "'""" fi Iter -m 
z ~c 
'TI 0 

0 C-634 Same as C-105 Filament RF ;:10 
~ fi Iter 
>-
-1 
0 I C-635 I Same as C-105 I Filament RF 
z fi Iter 

C-636 I Same as C-105 I Filament RF 

filter 

C-637 I Same as C-105 Filament RF 

filter 

C-638 Not used 

thru 
n 
I 

O.CII 
C-700 

.....,,. 
o.n 

00 n .. 
Same as C-302 

,-
I C-701 V-701 input cou- n3 

I w piing ""' V1 =:oo 
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SYMBOL 
DESIG. 

C-702 

C-702A 

C-702B 

C-703 

C-704 

C-705 

C-706 

C-707 

C-708 

C-708A 

C-708B 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

I 
STANDARD CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAl MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION PART INVOLVED 

NO. 
NO. 

CAPACITORS (continued) 

Same as C-353 

Part of C-702 V-701 cathode 

bypass 

Part of C-702 V-701 screen 

bypass 

Same as C-619; part of Z-701 L-701A fixed 

tuning 

Same as C-620; part of Z-701 L-701A tuning 

Part of C-704; part of Z-701 L-701B and 

L-701C tuning 

Same as C-619; part of Z-70 1 L-701B and 

L-701C fixed 

tuning 

Some as C-302 V-702 input cou· 

piing 

Some as C-353 

Port of C-708 V-702 cathode 

bypass 

Port of C-708 V-702 screen by-

pass 

EQUIP. 
REPAIR 
PARTS 

i 

TOT. 
NO. 
PER i 
EO. >< <( 
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C-709 

C-710 

C-711 

C-712 

C-713 

C-714 

C-715 

C-716 

C-717 

C-718 

C-719 

C-720 

. 

Same as C-302 

Capacitor, fixed: paper dielectric; 

100,000 mmf +20% -10%; 600 

vdcw; no internal ground connec-

tion; JAN-C-25 spec 

Same as C-619 

Same as C- 710 

Capacitor, fixed: mica dielectric; 

1800 mmf :t5%; 500 vdcw; temp 

coef letter C; JAN-C-5 spec 

Capacitor, fixed: mica dielectric; 

27 mmf :t5%; 500 vdcw; temp coef 

letter C; JAN-C-5 spec 

Capacitor, fixed: mica dielectric; 

56 mmf :tS%; 500 vdcw; temp coef 

letter C; JAN-C-5 spec 

I Same as C-302 

Same as C-303 

Same as C-710 

Same as C-149 

Ccpacito·r, fixed: mice dielectric; 

6200 mmf ±2%; 500 vdcw; temp 

coef letter E; JAN-C-5 spec 

Z-703 to S-702A 

coupling 

V-702 plate 

fi Iter 

L-702A fixed 

tuning 

V-703 plate 

fi Iter 

Y-701 feedback 

Y-701 coupling 

Frequency com-

pensator 

V -703 screen 

bypass 

,. 

V-704 gdd block· 

ing 

I I 
I V-704 plate by-

pass 

V-704 grid to 

cathode feedback 

V -704 grid to 

cathode feedback 

.• 

I 

CP69B10F104V N 16-C-45801-9583 14 

CM30C182J N 16-C-31665-6489 14 

(-481611-C5) 

I 

CM20C270J N 16-C-27075-880 1 14 

I 
I 

CM20C560J Nl6-C-27761-7201 14 

-

... 

CM35E622G ,. N 16-C-32900-2863 '' 14 

... . . 
. ~. ~ 

;•l. . ' 

M027-1 
I 

C-710,C-712,1 

C-718 i 

H640-11 C-713 

I 

0925 -33 C-714 

0925-41 I C-715 

H377-12 C-720,C-722 
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SYMBOL 
DESIG. 

C-721 

C-722 

C-723 

C-724 

C-725 

TABLE 8·4. COMBINED PARTS AND REPAIR· PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

NAVY MFGR. 
JAN AND 

AND 
TRACTOR ALL 

NAME OF PART AND (NAVY AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. 
lNG & DESIG. 

NO. 
CORPS) OESIG-

PART INVOLVED 
STOCK NATION 

NO. 
NO. 

CAPACITORS (continued) 

Same as C-149 V-704 cathode to 

ground feedback 

Same as C-720 V-704 cathode to 

ground feedback 

Capacitor, variable: air dielectric; Z-705 tuning ad· N16-C-60490-5263 1· , SA:6716 C-723 

plate meshing type; single section; justment SA:6716 

10 to 85 mmf; SLC; air gap 0.017"; 

2 1/4" lg X 1 ]3/16" wd X 

1 5/16" h; screwdriver adjustment; 

18 brass silver plated plates; 180 

deg clockwise rotation; ceramic 

insulation; lug terminals; two 

0.147" diam holes 1 7/16" c to c; 

part of Z-705 

Capacitor, fixed: mica dielectric; Z-705 fixed tuning CM25E561J N 16-C-30294- 1007 14 J175-14 C-724 

560 mmf ±5%; 500 vdcw; temp coef 

letter E; JAN·C-5 spec; part of 

Z-705 

Capacitor, variable: air dielectric; BFO tuning N16-C-61457-5089 1· , SA:6692 C-725 

plate meshing type; single section; SA:6692 

13 to •190.5 mmf; SLC; air gap 

0.023"; 2 7/8" (g X 2 1/2" wd X 

2 5/8" h; extension shaft adjust· 

ment; shaft 1/4" diam x 5/16" lg; 

17 brass silver plated plates; 180 

deg rotation; grade L-4 ceramic 

TOT. 
NO. 
PER 
EQ. 

3 

3 

3 

EQUIP. 
REPAIR 
PARTS 
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C-725 

(cont) 

C-726 

C-727 

C-728 

C-729 

C-730 

C-731 

C-732 

C-732A 

C-732B 

insulation; lug terminals; 3 elan-

gated mtg holes 3/16" x 1/4", 2 

forward holes 2" c to c, rear hole 

centrally located 2 9/27" away 

Capacitor, fixed: paper dielectric; AGC medium 

500,000 mmf ±10%; 600 vdcw; no time constant 

internal ground connections; JAN-

C-25 spec 

Some as C-497 AGC slaw time 

constant 

Capacitor, fixed: paper dielectric; AGC slow time 

4.0 mf ±10%; 100 vdcw; no internal constant 

ground connection; JAN-C-25 spec 

Capacitor, fixed: paper dielectric; Fast time 

50,000 mmf ±1 0%; 600 vdcw; no constant and 

internal ground connection; JAN- AGC bypass 

C-25 spec 

Some as C-302 V-706B cathode 

fi Iter 

Capacitor, fixed: paper dielectric; B voltage filter 

4.0 mf ±10%; 600 vdcw; no inter· 

nol ground connection; JAN-C-25 

spec 

Some as C-353 

Port of C-732 V-707 screen 

bypass 

Port of C-732 V-707 plate 

fi Iter 

CP61B1EF504K N 16-C-4 7299-1111 14 L895-5 

CP55B1EB405K N 16-C-49948-9349 14 M798-1 

CP61B1EF503K N16-C-44257-1102 14 L895-4 

CP70B1DF405K N16-C-49957-5960 14 F949-2 

C-726 3 

C-728,C-912 6 

C-1 023 

C-729 3 

C-731,C-844 17 

C-920, 

C-1031, 

C-1159. 
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C-1231, 

C-1314 
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SYMBOL 
DESIG. 

C-733 

C-734 

C-735 

C-736 

C-737 

C-738 

C-739 

C-740 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD I CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & . DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Some cs C-302 V-707 to V-708 

coupling 

Capacitor, fixed: electrolytic; 25 V-708 cathode CE51A250G N 16- C· 19 784- 1591 14 J171-4 C-734,C-918, 

mf; 50 vdcw; terminals insulated bypass C-1029 

from ccn; no. 1 pin neg, no. 5 pin 

pos; JAN-C-62 spec 

Some cs C-605 Output frequency 

compensator 

Capacitor, fixed: mice dielectric; L-7028 fixed tun- CM30C242J N 16-C-31982-2289 14 H640-23 C-736 

2400 mmf .!:5%; 500 vdcw; temp ing 

coef letter C; JAN-C-5 spec 

Same as C-302 V-701 to V-702 

coup I ing 

Same as C-105 B voltage RF 

fi Iter 

Same as C-105 B voltage RF 

fi Iter 

Same as C-105 B minus RF 

filter 

TOT. 
NO. 
PER 
EQ. 

6 

3 

EQUIP. 
REPAIR 

PARTS 
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I 
C-741 

C-742 

C-743 

C-744 

C-745 

C-746 

C-747 

C-748 

C-749 

thru 

C-800 

C-801 

C-802 
thru 
C-816 

Same as C-105 

Same as C-1 05 

Same as C-1 05 

Same as C-105 

Same as C-1 05 

Same as C-105 

Same as C-105 

Same as C-302 

Not used 

Capacitor, variable: ceramic 

dielectric; rotary type; single 

section; 1.5 to 7.0 mmf; 500 vdcw; 

zero terrp coef; 27/32" lg x 41/64' 

h x 13/32" thk excl term; solder 

lug term; two 0.120" diom mtg 

holes in bose on 7/16" mtg/c; 

screwdriver slot adjustment; ce· 

ramie base; JAN-C-81 spec 

Same as C-80 1 

B minus RF 

filter 

Ground lead RF 

fi Iter 

Ground I ead R F 

fi Iter 

Filament RF 

f i Iter 

Filament RF 

fi Iter 

Filament RF I 
fi Iter 

Filament RF 

f i Iter 

S-702A to V-707 

coup I ing 

Y -801 trimmer CV11A070 N 16-C-63900-6761 10 

I 

Y -802 thru 

Y-816 trimmer 

I 

I 

I 

I 
! 

I 
I 

I 

K277-2 C-80 1 thru 16 

C-816 
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SYMBOL 
DESIG. 

C-817 

C-818 

C-819 

C-820 

C-820A 

C-8206 

C-821 

C-822 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

Capacitor, fixed: ceramic dielec- V-801 grid to CC21SL050D N 16-C-15628-9005 83 H872-3 C-817,C-827, 

tric; 5 mmf ±0.5 mmf; neg temp cathode feedback C-1236 

coef 330 (tol +500 -718) mmf/mf/ 

°C; 500 vdcw; JAN-C- 20A spec 

Capacitor, fixed: mica dielectric; V-801 cathode CM20C470J N 16-C-27577-140 1 14 0925-13 C-818,C-828 

47 mmf ±5%; 500 vdcw; temp coef bypass 

letter C; JAN-C-5 spec 

Same as C-302 V-801 screen 

bypass 

Capacitor, variable: air dielectric; V-801 osc A tun· 1· I SA:7273-1 C-820 

plate meshing type, dual section; ing SA: 7273-1 

225 mmf max cap, 11 mmf min cap; 

SLF; air gap 0.020"; 5 3/8" lg x 

3" wd x 2 5/8" h excl shaft; 19 

silver plated brass plates per 

section; 180° rotation; ceramic 

insulation; solder lug terminals; 

four no. 6-32 tapped mtg holes on 

1. 906" x 2. 125" mtg/ c 

Part of C-820 Part of V-801 

osc A tuning 

Part of C-820 Part of V~801 

osc A tuning 

Same as C-302 V-801 plate 

fi Iter 

Same as C-302 V-801 plate 

fi Iter 

TOT. 
NO. 
PER 
EQ. 

5 
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1 

EQUIP . 
REPAIR 
PARTS 
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C-823 

C-824 

C-825 

C-826 

C-827 

C-828 

C-829 

C-830 

C-830A 

C-8308 

C-831 

C-832 

C-833 

' 

Same as C-105 

Same as C-105 

Same as C-302 

Same as C-105 

Same as C-817 

Same as C-818 

Some as C-302 

Capacitor, variable: air dielectric; 

plate meshing type; dual section; 

225 mmf max cop; 11 mmf min cop; 

SLF; air gap 0.020"; 5 3/8" lg 

excluding shaft x 3.000" wd x 

2 5/8" h; shaft 5 3/8" lg x 

0.437" diom w/1/4" lg x 0.177" 

diom shoulder at one end; 1 1/8" 

lg x 0.250" diom extension and 

1/4" lg x 0.281" diom shoulder at 

opposite end 

Port of C-830 

Part of C-830 

Some as C-302 

Same as C-302 

Some as C-105 

V-801 screen 

feedthru 

V-801 B+ feed-

thru 

V -802 cathode 

bypass 

V-802 cathode 

feedthru 

V-803 grid to 

cathode feedback 

V-803 cathode 

bypass 

V-803 screen 

bypass 

V-803 osc B tun· l; 

ing SA:7273-2 

Port of V-803 osc 

B tuning 

Part of V -803 osc 

B tuning 

V-803 plate 

fi Iter 

V-803 plate 

fi Iter 

V-803 screen 

feedthru 

I 

SA:7173-2 C-830 1 

I 
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SYMBOL 
DESIG. 

C-834 

C-835 

C-836 

C-837 

C-838 

C-839 

C-840 

C-841 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG- lNG & DESIG. 
NO. 

STOCK NATION PART INVOLVED 

NO. NO. 

CAPACITORS (continued) 

Same as C-105 V -803 B + feed· 

thru 

Same as C-302 V-804 cathode 

bypass 

Some as C-105 V -804 cathode 

feedthru 

Capacitor, variable: air dielectric; V-805 200 kc tun- N 16-C-62239-2158 1 i SA:8635 C-837 

plate meshing type, dual section; 6 ing SA:8635-

to 28 mmf; SLC characteristic; 

0.025" air gap; 2 7/16" lg x 2" wd 

x 3 7/64" h excl stud terminals 

3 31/64" h o/a; screwdriver ad· 

justment thru top; 20 silver plated 

brass plates; 180 degree rotation; 

ceramic insulation; 3 stud termi-

nal s; mtd by two no. 8-32 tapped 

hales, located diagonally on 

1 3/8" x 1 13/16" mtg/ c; capaci-

tor mtd in shielded can 

Same as C-302 Y-817 DC block-

ing 

Same as C-302 V-805 screen by-

pass 

Capacitor, fixed: ceramic dielec- V-806 grid block- CC21SL470K N16-C-16541-7014 83 H872-5 C-840,C-841, 

tric; 47 mmf ±10%; neg temp coef ing C-1222 

330 (tol +500 -718) mmf/mf/°C; 

500 vdcw; JAN-C-20A spec 

Same as C-840 V-806 plate 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< < 
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C-841 

(cont) 

C-842 

C-843 

C-844 

C-845 

C-846 

C-847 

C-848 

C-849 

thru 

C-854 

C-855 

C-856 

C-857 

C-858 

C-859 

thru 

C-862 

C-863 

thru 

C-900 

C-901 

C-902 

C-902A 

C-9026 

I 

Same as C-105 

Same as C-1 OS 

Same as C-731 

Same as C-302 

Same as C-302 

Same as C-302 

Same as C-302 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-105 

Same as C-1 05 

Not used 

Same as C-605 

Same as C-353 

Part of C-902 

Part of C-902 

blocking 

V-805 screen 

feedthru 

V-806 screen 

feedthru 

V-801 B+ bypass 

V-801, V-802 fil 

fi Iter 

V-801, V-802 fil 

fi Iter 

V -803, V -804 fi I 

fi Iter 

V -803, V -804 fi I 

fi Iter 

V-801 thru V-806 

fi I feedth ru 

B+ feedthru 

B+ feedthru 

B· feedthru 

B· feedthru 

V-801 thru V-806 

fi I feedthru 

V -901 input COU• 

piing 

V-901 cathode 

bypass 

V -901 screen by-

pass 

I 

I 

I i ---------------------
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SYMBOL 
DESIG. 

C-903 

C-904 

C-905 

C-906 

C-907 

C-908 

C-909 

C-910 

C-910A 

C-9108 

C-911 

C-912 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

Same as C-619; part of Z-901 L-901 A fixed 

tuning 

Same as C-620; part of Z-90 1 L-901A tuning 

Part of C-904; part of Z-901 L-9018 and 

L-901C tuning 

Same as C-619; part of Z-90 1 L-901 8 and 

L-901C fixed tun-

· ing 

Same as C-302 V-9038 cathode 

bypass 

Capacitor, fixed: paper dielectric; V -903A cathode CP6181DF105V N 16-C-48841-9598 14 L895-2 C-908, 

1.0 mf ±20%; 600 vdcw; no internal bypass C-1032, 

ground connection; JAN-C-25 spec C-1201, 

C-1215, 

C-1232, 

C-1256 

Same as C-302 Audio bypass 

Same as C-353 

Part of C-910 V-904 plate filter 

Part of C-910 V-904 screen by-

pass 

Capacitor, fixed: paper dielectric; AGC fixed time CP53B 1 E F503K N 16-C-44257-3124 14 F858-15 C-911, 

50,000 mmf ±10%; 600 vdcw; no in- constant C-1025 
ternal ground connections; JAN-C-

25 spec 

Same as C-728 AGC slow time 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. >< < 
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C-912 

(cant) 

C-913 

C-914 

C-915 

C-916 

C-917 

C-918 

C-919 

C-920 

C-921 

C-922 

C-923 

C-924 

C-92S 

C-926 

C-927 

thru 

C-930 

Same as C-498 

Capacitor, fixed: paper dielectric; 

500,000 mmf ±10%; 600 vdcw; no 

internal ground connections; JAN-

C-25 spec 

Some as C-302 

Capacitor, fixed: ceramic dielec-

tric; 10 mmf ::!:1 mmf; neg temp coef 

7SO (tal + 120 -3SO) mmf/mf/° C; 

SOO vdcw; JAN-C-20A spec 

Same as C-302 

Same as C-735 

Same as C-60S 

Same as C-731 

Same as C-1 OS 

Same as C-10S 

Same as C-1 OS 

Same as C-10S 

Same as C-1 OS 

Same as C-105 

Same as C-105 

constant 

AGC slow time 

constant 

AGC medium CP53B 1 E F504K 

time constant 

V-903A to V-904 

coup I ing 

Frequency com· CC20UJ100F 

pensotor 

V-904 to V-90S 

coupling 

V-90S cathode 

bypass 

Output frequency 

compensator 

B voltage filter 

B voltage RF 

fi Iter 

B voltage RF 

fi Iter 

B minus RF filter 

B minus RF filter 

Ground lead RF 

fi Iter 

Ground lead R F 

fi Iter 

Filament RF 

fi Iter 

N 16-C-47297-3175 14 F858-10 C-914, 

C-1022 

N16-C-15925-1219 496 H972-3 C-916, 

C-1027 
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SYMBOL 
DESIG. 

C-931 

thru 

C-1 000 

C-1001 

C-1002 

C-1002A 

C-1002B 

C-1003 

C-1004 

C-1 005 

C-1006 

C-1007 

C-1008 

C-1008A 

C-1008B 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Not used 

Same as C-605 V-1001 input cou-

piing 

Same as C-353 

Part of C-1002 V-1001 cathode by-

pass 

Part of C-1 002 V-1001 screen by· 

pass 

Same as C-619; part of Z-100 1 L-1001A fixed 

tuning 

Same as C-620; part of Z-1001 L-1001A tuning 

Part of C-1004; part of Z-1001 L-1001B and 

L-1001C tuning 

Same as C-619; part of Z-1 001 L-1001B and 

L-1001C fixed 

tuning 

Same as C-605 V-1004 input cou-

piing 

Same as C-353 

Part of C-1 008 V-1004 cathode by-

pass 

Part of C-1008 V-1004 screen by-

pass 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X < 
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0 
;a '"C)>-

~ C-1009 Same as C-619; part of Z-1002 L-1002A fixed >-z 
;a" 

z tuning -f'"Tl 
>- Vl::U 
r C-10 10 Same as C-620; part of Z-1002 L-1002A tuning r::u 

iii~ 
C-1011 Part of C-1010; part of Z-1002 L-1002B and 

-f ... 

L-1002C tuning 

C-1012 ISame as C-619; part of Z-1002 L-1002B and 

L-1002C fixed 

tuning 

C-1013 lsame as C-605 lv • 1006 input COU• 

piing 
I 

;a C-1014 Same as C-353 m 
"' -1 C-1014A Part of C-1014 V ·1 006 cathode by· 
;;a 

n pass 

-of C-10148 PartofC-1014 V-1006 screen by· m 
c pass z 
(1\ )>-;;a m 

C-1015 Same as C-619; part of Z-1003 L-1003A fixed <m n "'"' c: . tuning :::J:-f 
;;a -;;a .,_ 
-of C-1016 Same as C-620; part of Z-1 003 L-1003A tu,ing "'n -< -.o-1 

C-1017 Part of C-1016; part of Z-1003 L-1 0038 and 
-m z ~c 

'TI 
L-1 OOJC tuning 0 

0 
;;a 
3'.': C-1018 Same as C-619; part of Z-1 003 L-10038 and ,.. 
-of L-1003C fixed 
0 tuning z 

C-1019 Same as C-302 AGC fi Iter 

C-1020 Same as C-353 

C-1020A Part of C-1 020 V-1010 plate filter 

C-1020B !Part of C-1 020 V-1010 screen by· 

pass 

C-1021 !Same as C-302 IV-1009A noise lim-

iter bias filter 

!Same as C-914 IAGC medium time 
n 

C-1022 I ... 
constant 0"' olD 

00 
>oOn 

C-1023 Same as C-728 AGC slow time 
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I (') ;;· 
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SYMBOL 
DESIG. 

C-1024 

C-1025 

C-1026 

C-1027 

C-1028 

C-1029 

C-1030 

C-1031 

C-1032 

C-1 033 

C-1034 

C-1035 

C-1036 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-498 AGC slow time 

constant 

Same as C-911 AGC fixed time 

constant 

Same as C-302 Y-1009A to 

V-1010 coupling 

Same as C-916 Frequency compen 

sat or 

Same as C-302 Y-1010 to Y-1011 

coupling 

Same as C-734 V-1011 cathode by-; 

pass 

Same as C-605 Output frequency 

compensator 

Same as C-731 B voltage fi Iter 

Same as C-908 V -1009 cathode by-

pass 

Same. as C-105 B voltage RF fil-

ter 

Same os C-105 B voltage RF fil-
ter 

Same as C-105 B minus voltage 

R F fi Iter 

Same as C-105 B minus voltage 

RF filter 

EQUIP . 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. >< <( 
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U1 ..... 

C-1037 

C-1038 

C-1039 

thru 

C-1042 

C-1043 

thru 

C-1100 

C-11 01 

C·ll 02 

C-1103 

C-1104 

C-11 OS 

C-1106 

Same as C-10S Ground lead R F 

fi Iter 

Same as C-10S Ground lead RF 

fi Iter 

Same as C· 1 OS Filament RF filter 

Not used 

Same as C-614 V ·11 03 input COU• 

piing 

Same as C-497 V-1103 plate and 

screen bypass 

Capacitor, fixed: mica dielectric; 127S eye fixed re· 

360 mmf ± 2%; SOO vdcw; temp coef acta nee 

letter E; JAN·C·S spec 

Not used 

Capacitor, variable: air dielectric; 127S eye adjust• 

single section; 6 to 106 mmf; SLC ment 

tuning characteristic; 0.016S" air 

gap; 1 39/64" lg x 1S/16" wd x 

1 3/16" h excl shaft; shaft approx 

17/32" lg x 3/16" diam; screwdriv 

er slot adjustment; 28 brass silver 

plated plates; 360° either direc· 

tion; two no. 4-40 tap mtg holes, 

S/32" deep; locking type 

Capacitor, fixed: mica dielectric; 11 OS eye fixed re· 

430 mmf :t 2%; 500 vdcw; temp coef octonce 

CM2SE361G N 16-C-29814-1327 14 J17S-2S C-1103, 

C-112S, 

C-1128, 

C-11SO 

N 16-C-60916-1841 I· , SA:8489 C-110S, 

SA:8489 C-1108, 

C-1111, 

C-1114, 

C-1117, 

C-1120, 

C-1123, 

C-1126, 

C-1130, 

C-1133, 

C-1136, 

C-1139, 

C-1142, 

C-1145, 

C-1148, 

C-1151 

CM25E431G N 16-C-29998-7127 14 J 175-26 C-1106, 

C-1131 
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SYMBOL 
DESIG. 

C-1106 

(cont) 

C-1107 

C-1108 

C-1109 

C-1110 

C-1111 

C-1112 

C-1113 

C-1114 

C-1115 

C-1116 

C-1117 

C-1118 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

letter E; JAN·C-5 spec 

Not used 

Same as C-11 05 1105 eye adjust· 

ment 

Capacitor, ·fixed: mica dielectric; 1445 eye fixed re· CM25E331G N 16-C-2970 8-5727 14 J175-7 C-11 09, 

330 mmf ± 2%; 500 vdcw; temp coef actance C-1134 

letter E; JAN-C-5 spec 

Not used 

Same as C-11 05 1445 eye adjust· 

ment 

Same as C-151 3 935 eye fixed re· 

acta nee 

Not used 

Same as C-1105 935 eye adjust· 

ment 

Capacitor, fixed mica dielectric; 1615 eye fixed re· CM25E271 G N16-C-29603-1127 14 J 175-27 C-1115, 

270 mmf ± 2%; 500 vdcw; temp coef actance C-1140 

letter E; JAN-C-5 spec 

Not used 

Same as C-1105 1615 eye adjust· 

ment 

Capacitor, fixed: mica dielectric; 765 eye fixed re· CM25E471G N16-C-30104-2727 14 Jl75-11 C-1118, 

470 mmf ± 2%; 500 vdcw; temp coef acta nee C-1143, 

letter E; JAN-C-5 spec C-1208 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< < 
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C-1119 

C-1120 

C-1121 

C-1122 

C-1123 

C-1124 

C-1125 

C-1126 

C-1127 

C-1128 

C-1129 

C-1130 

C-1131 

C-1132 

C-1133 

C-1134 

C-1135 

C-1136 

Capacitor, fixed: mica dielectric; 765 eye fixed re· 

180 mmf ± 2%; 500 vdcw; temp coe f actance 

letter E; JAN-C-5 spec 

Same as C-1105 765 eye adjust· 

ment 

Same as C-151 4 1785 eye fixed re· 

acta nee 

Not used 

SameasC-1105 1785 eye adjust· 

ment 

Same as C-151 3 595 eye fixed re• 

acta nee 

Same as C-1103 595 eye fixed re· 

actance 

Same as C-1105 595 eye adjust· 

ment 

Capacitor, fixed: ceramic dielec- Balancing capac· 

tric; 24 mmf ± 1 0%; 500 vdcw; zero it or 

temp coef (to I +60 -11 0) mmf/mf/ 

°C; JAN-C-20A spec 

SameasC-1103 1275 eye fixed re 

acta nee 

Not used 

Same as C-1105 1275 eye adjust· 

ment 

Same as C-11 06 11 OS eye fixed re 

acta nee 

Not used 

Same as C-1105 1105 eye adjust-

ment 

Same as C-11 09 1445 eye fixed re 

actonee 

Not used 

Same as C-1105 1445 eye adjust· 

ment 

CM25E 181 G N 16-C-29128-2927 14 J175-15 C-1119, 

C-1144 

CC30CH240K N 16 .C-16186-7629 83 J21 0-8 C-1127 
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SYMBOL 
DESIG. 

C-1137 

C-1138 

C-1139 

C-1140 

C-1141 

C-1142 

C-1143 

C-1144 

C-1145 

C-1146 

C-1147 

C-1148 

C-1149 

C-1150 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Some as C-1513 935 eye fixed re· 

octonce 

Not used 

Some as C-1105 935 eye adjust· 

ment 

Some as C-1115 1615 eye fixed re• 

octance 

Not used 

Some as C-11 05 1615 eye adjust· 

ment 

Same as C-1118 765 eye fixed re· 

~eta nee 

Same as C-1119 765 eye fixed re· 

actance 

Some as C-1105 765 eye adjust· 

ment 

Same as C-151 4 1785 eye fixed re· 

acta nee 

Not used 

Some as C-11 05 1785 eye odj ust· 

ment 

Some as C-151 3 595 eye fixed re· 

actance 

Some as C-11 03 595 eye fixed re· 

octance 

TOT. 
NO. 
PER 
EQ. 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 :I 

= 0 

t;\CX) .... 
-'ell 
Wit 
~n 

1:!. 
t;\g ... .... 



0 
22 
C') 

z ,.. ,... 

:::0 
m 
<I' 
-4 
:::0 n 
-4 
m 
0 
Cit 
m 
n 
c 
:::0 
-4 
-< -z 
'T1 
0 
:::0 
~ ,.. 
-t 
0 z 

00 
I 

V1 
V1 

C-1151 

C-1152 

C-1152A 

C-11528 

C-1152C 

C-11520 

C-1153 

C-1154 

C-1155 

Same as C-1105 

Capacito'r, variable: air dielectric; 

four section; plate meshing type; 

23.5 to 548.5 mmf per section; MLF 

tuning characteristic; air gap 0.0 18;" 

6.468" lg X 2 23/32" wd X 3 3/16" 

h excl shaft; 3/4" lg x 0.0250" 

diam shaft; extention shaft adjust-

ment; 31 plates per section; brass 

silver plated; 180° counterclock-

wise rotation; grade L-3 ceramic in-

sulation; lug term; four no. 8-32 

spadebalts on 6.343" x 1 5/16" 

mtg/c 

Part of C-1152 

Part of C-1152 

Part 9f C-1152 

Part of C-1152 

Capacitor, variable: ceramic dielec 

tric; rotary type; single section; 

7.0 to 45 mmf; 500 vdcw; neg temp 

coef 500°; 27/32" lg x 41/64" h x 

13/32" thk excl term; solder lug 

term; two 0.120" diam mtg holes in 

base on 7/16" mtg/c; screwdriver 

slot adjustment; ceramic base; JAN-

C-81 spec 

Capacitor, fixed: ceramic dielec-

tric; 39 mmf ± 10%; 500 vdcw; zero 

temp coef (tol +60 -110) mmf/mf/ 

°C; JAN·C-20A spec 

Same as C-1154 

595 eye adjust-

ment 

Variable frequen-

cy control 

Plate to grid re-

acta nee 

Plate to grid re-

actance 

Grid to ground re-

actance 

Grid to ground re· 

actance 

Variable frequen-

cy trimmer 

Variable frequen· 

cy fixed trimmer 

Variable frequen· 

cy fixed trimmer 

N16-C-63638-1149 284 P600-1 C-1152 

CV11C450 N 16-C-64133-6581 83 K277-4 C-1153, 

C-1156 

CC30CH390K N16-C-16410-7629 83 J210-9 C-1154, 

C-1155, 

C-1157 
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SYMBOL 
DESIG. 

C-1156 

C-1157 

C-1158 

C-1159 

C-1160 

C-1161 

C-1162 

C-1163 

C-1164 

C-1165 

C-1166 

C-1167 

thru 
C-1170 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

CAPACITORS (continued) 

Same as C-1153 Variable frequen• 

cy trimmer 

Same as C-1154 Balancing capaci· 

tor 

Capacitor, fixed: paper dielectric; V-1106 to V-1107 CP55B1EF104K 1'-116-C-45777-3131 14 M798-2 C-1158 

100,000 mmf ± 10%; 600 vdcw; no coupling 

internal gro111d connection; JAH-C-

25 spec 

Same as C-731 V-1107 to V-1106 

feedback 

Same as C-731 V-1107 screen by-

pass 

Same as C-1 05 B+ voltage RF fil-

ter 

Same as C-1 05 B+ voltage RF fil-

ter 

Same as C-1 05 B minus voltage 

RF filter 

Same as C-10S B minus voltage 

R F fi Iter 

Same as C-1 OS Ground lead R F 

fi Iter 

Same as C-1 OS Ground lead R F 

filter 

Same as C-10S Filament R F fi Iter 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< <( 
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C-1171 

C-1172 

C-1173 

C-1173A 

C-1173B 

C-1174 

thru 

C-1200 

C-1201 

C-1202 

C-1203 

C-1203A 

C-1203B 

C-1204 

C-1205 

C-1206 

C-1207 

C-1208 

Not used 

Not used 

Capacitor, fixed: paper dielectric; 

2 sections; 100,000 mmf +20% 

-10%; 600 vdcw; internally ground-

ed; JAN-C-25 spec 

Part of C-1173 

Part of C-1173 

Not used 

Same as C-908 

Same as C-303 

Same as C-353 

Part of C-1203 

Part of C-1203 

Same as C-302 

Same as C-302 

Capacitor, variable: ceramic die-

lectric; rotary type, single section; 

20 to 125 mmf; temp coef -650 mmf! 

mf/°C; JAN·C-81 spec; part of 

Z-1201 

Capactior, fixed: mica dielectric; 

100 mmf ± 10%; 500 vdcw; temp 

coef letter B; JAN-C-5 spec 

Same as C-1118; part of Z-1201 

CP61B6DF104V N16-C-53204-4067 14 

B+ filter 

T -1103 feedback 

V-1201 plate filter 

V-1201 to V-1202 

and V -1203 cou-

piing 

V-1202 cathode 

bypass 

V-1203 cathode 

bypass 

V-1202 screen by-

pass 

V-1203 screen by-

pass 

Z-1201 adjustment CV12D121 N 16-C-64232-8500 10 

V-1214 plate to CM20B 101K N16-C-28558-1676 14 

V-1216 grid fly- (-48674-B10) 

back blanking 

coup I ing 

Z-1201 fixed tun-

ing 

L895-9 C-1173 3 

P352-l C-1206, 6 

C-1210 

H371-8 C-1207, 6 

C-1216 
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SYMBOL 
DESIG. 

C-1209 

C-1209A 

C-12096 

C-1210 

C-1211 

C-1212 

C-1213 

C-1214 

C-1215 

C-1216 

C-1217 

C-1218 

C-1219 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

CAPACITORS (continued) 

Same as C-353 

Part of C-1209 V-1202 plate filter 

Part of C-1209 V -1203 plate fi Iter 

Same as C-1206; part of Z-1202 Z-1202 adjustment 

Same as C-331; part of Z-1203 Z-1203 frequency 

adjustment 

Same as C-619; part of Z-1202 Z-1202 fixed tun-

ing 

Same as C-302 V • 1204 cathode 

fi Iter 

Some as C-302 V-1204 cathode 

fi Iter 

Same as C-908 AFC reference fil-

ter 

Same as C-1207 V-1205 grid fi Iter 

Same as C-302 V-1208 plate by-

pass 

Capacitor, fixed: ceramic dielec- B voltage RF fil- 496; M234-1 C-1218, 

tri c; 1500 mmf; no specified temp ter CFC-1 C-1226, 

coef; 350 vdcw; 21/32" lg x 5/16" C-1237, 

across hex; axial hook leads; mts C-1238 
by 1/4 "-28 threaded body 

Capacitor, fixed: mica dielectric; V-1208 osci II a tor CM30E202G N 16-C-31792-40 18 242 H640-15 C-1219, 

2000 mmf ± 2%; 500 vdcw; temp capacitive divider C-1220 

coef letter E; JAN-C-5 spec 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X < 
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C-1220 

C-1221 

C-1222 

C-1223 

C-1224 

C-1225 

C-1226 

C-1227 

C-1228 

C-1229 

C-1230 

C-1231 

C-1232 

C-1233 

Some as C-1219 

Same as C-302 

Some as C-840 

Capacitor, variable: air dielectric; 

plate meshing type; single section; 

2.2 to 4.3 mmf; SLC; air gop 

0.030"; 1 ]5/16" (g X 15/16" wd X 

1 3/16" h FMS; 1/4" diom shaft 

7/16" lg FMS; extension shaft ad-

justment; two brass silver plated 

plates; 180° rotation; ceramic insu-

lotion; lug term; two no. 4-40 tap-

ped mtg posts on each side of shaft 

on 21/32" mtg/c; part of Z-1203 

Same as C-302 

Capacitor, fixed: mica dilectric; 

56 mmf ± 1 0%; 500 vdcw; temp coef 

letter C; JAN-C-5 spec 

Same as C-1218 

Same as C-302 

Same as C-105 

Capacitor, fixed: paper dielectric; 

two section; 500,000 mmf per sec-

tion +40% -15%; 600 vdcw; both 

sections internally grounded; JAN-

C-25 spec 

Same as C-1 05 

Same as C-731 

Same as C-908 

Same as C-302 

V-1208 oscillator 

capacitive divider 

V-1207 plate filter 

Z-1203 fixed tun-

ing 

Fine tuning con-

trol 

V-1208 to Z-1203 

coupling 

AFC reactance 

B+ voltage RF fil-

ter 

AFC filter 

AFC RF filter 

AFC RF filter 

AFC RF filter 

A FC time con-

stant 

AFC filter 

Calibration volt-

age coupling 

N16-C-58009-6761 1· 
' 

SA: 7157 C-1223 

SA:7157 

CM20C560K N16-C-27766-768l 242 0925-46 C-1225 

CP69B6DF504X N16-C-53725-7890 14 M027-4 C-1229 
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SYMBOl 
DESIG. 

C-1234 

C·1235 

C-1236 

C-1237 

C-1238 

C-1239 

thru 

C-1244 

C-1245 

C·1246 

C-1247 

C-1248 

C-1249 

C-1250 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-614 V • 1214 to V- 121 5 

I coupling 

Capacitor, fixed: paper dielectric; V-1214 sweep dis- CP70B 1 EF205K N 16-C-49197-3160 14 F949-4 C-1235 

single section; 2.0 mf ±10%; 600 charge 

vdcw; no internal ground connec· 

tions; JAN-C-25 spec 

Some os C-817 V-1213 to V-1214 

synch coupling 

Same as C-1218 Filament RF by-

pass 

Same as C-1218 Filament RF by-

pass 

Same as C-105 Filament R F by-

pass 

Same as C-1 OS B minus voltage 

RF filter 

Same os C-10S B minus voltage 

RF filter 

Same as C-105 Ground lead RF 

fi Iter 

Same as C-10S Ground lead RF 

fi Iter 

Same as C- 1 OS Filament RF filter 

Same as C-1 OS Filament RF filter 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X <( 
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C-1251 

C-1252 

C-1253 

C-1254 

C-1255 

C-1256 

C-1257 

thru 

C-1300 

C-1301 

C-1302 

C-1303 

C-1304 

C-1305 

C-1306 

C-1307 

C-1308 

Same as C-105 Filament CT RF 

fi Iter 

Same as C-105 Filament CT RF 

fi Iter 

Some as C-105 Filament RF filter 

Some as C-105 Filament RF filter 

Some as C-30 1; port of Z-1206 Z-1206 fixed tun• 

ing 

Same as C-908 B voltage filter 

Not used 

Not used 

Same as C-614 Coup I ing 

Same as C-614 DC blocking ca· 

pacitor 

Capacitor, fixed: ceramic dielec· Flip-flop assist· 

tric; 5 mmf ±0.5 mmf; zero temp ing 

coef (tol +60 -110) mmf/mf/°C; 500 

vdcw; JAN·C-20A spec 

Same as C-1304 Flip-flop assist· 

ing 

Capacitor, fixed: mica dielectric; Coupling 

4700 mmf ± 10%; 500 vdcw; temp 

coef letter B; JAN-C-5 spec 

Same as C-1306 Time constant 

Capacitor, fixed: mica dielectric; Plate bypass 

500,000 mmf ± 20%; 600 vdcw; 

temp coef letter B; JAN-C-25 spec 

CC30CH050D N 16-C-15627-9144 83 J210-11 C-1304, 

C-1305, 

C-1309, 

C-1310 

CM35B472K N 16-C-32646-6808 14 H377-7 C-1306, 

C-1307, 

C-1311, 

C-1312, 

C-2009, 

C-2113, 

C-2114, 

C-2213, 

C-2214 

CP61B1DF504V Nl6-C-47321-9555 14 L895-1 C-1308, 

C-1313 
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SYMBOL 
DESIG. 

C-1309 

C-1310 

C- 1311 

C-1312 

C-1313 

C-1314 

C-1315 

C-1316 

C-1317 

C-1318 

C-1319 

thru 

C-1322 

C-1323 

C-1324 

C-1325 

thru 

C-2000 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-1304 Flip-flop assist· 

ing 

Same as C· 1304 Flip-flop assist· 

ing 

Same as C-1306 Coupling 

Same as C-1306 Time constant 

Same as C-1308 Plate bypass 

Same as C- 731 B+ filter 

Same as C-105 Ground lead R F 

bypass 

Same as C-1 05 Ground lead RF 

bypass 

Same as C-1 05 B+ lead RF by· 

pass 

Some as C-105 B+ lead RF by-

pass 

Same as C-1 OS Filament lead RF 

bypass 

Same as C-1 OS B minus lead RF 

bypass 

Some as C-1 05 B minus lead RF 

bypass 

Not used 

EQUIP. 
REPAIR 

PARTS 

TOT. 
NO. 
PER i 
EQ. X <( 
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C-2001 

C-2002 

C-2003 

C-2004 

C-2005 

C-2006 

C-2007 

C-2008 

C-2009 

C-2010 

thru 

C-2100 

Capacitor, fixed: paper dielectric; B+ voltage filter 

single section; 10.0 rnf :1: 10%; 

600 vdcw; no internal ground con· 

nections; JAN-C-25 spec 

Same as C-2001 B + vo I tage fi Iter 

Capacitor, fixed: paper dielectric; B minus voltage 

single section; 4.0 mf ± 10%; 1000 fi Iter 

vdcw; no internal ground connec-

tions; JAN-C-25 spec 

Same as C-2003 B minus voltage 

fi Iter 

Capacitor, fixed: paper dielectric; 120 eye fi Iter 

single section; 1.0 mf ± 10%; 600 

vdcw; no internal ground connec-

tions; JAN-C-25 spec 

Capacitor, fixed; paper dielectric; Noise fi Iter 

single section; 100,000 mmf ± 10%; 

600 vdcw; no internal ground con-

nections; JAN-C-25 spec 

Some as C-2005 Noise filter 

Same as C-200 1 B+ voltage filter 

Some as C-1306 Phase corrector 

Not used 

CP70B1DF106K N16-C-51858-2107 14 F949-6 C-2001, 

C-2002, 

C-2008, 

C-2107, 

C-2110, 

C-2208, 

C-2212 

CP70B 1 EG405K N 16-C-49961-2432 14 F949-5 C-2003, 

C-2004, 

C-2101 thru 

C-2104, 

C-220 1 thru 

C-2204 

CP61B1DF105K N16-C-48817-1073 14 L895-12 C-2005, 

C-2007, 

C-2108, 

C-2111, 

C-2112, 

C-2206, 

C-2209, 

C-2211 

CP61B1DF104K N16-C-45777-1080 14 L895-11 C-2006, 

C-2105, 

C-2106, 

C-2109, 

C-2205, 

C-2207, 

C-2210 
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SYMBOL 
DESIG. 

C-2101 

C-2102 

C-2103 

C-2104 

C-2105 

C-2106 

C-2107 

C-2108 

C-2109 

C-2110 

C-2111 

C-2112 

C-2113 

C-2114 

C-2115 

thru 

C-2200 

C-2201 

C-2202 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. PART INVOLVED 

STOCK NATION 

I 
NO. 

NO. 

CAPACITORS (continued) 

Same as C-2003 B + voltage fi Iter i 

I Same as C-2101 B+ voltage fi Iter 

Same as C-2101 B minus voltage 

fi Iter 

Same as C-2101 B minus voltage 

filter 

Same as C-2006 V-2106, V-2111 
I 

and V-2112 fila-

ment bypass 

Same as C-2105 Noise fi Iter 

I 

I 
Same as C-200 1 B+ voltage filter 

Same os C-2005 Noise filter I I 
Same as C-2105 Noise filter 

I 
Same as C-2107 B+ voltage filter 

I Same as C-2108 120 eye fi Iter I 
Same as C-2108 Noise filter I 

I Same as C-1306 V-2112 phose cor-

rector 

I 
Some as C-2113 V-2106 phase cor-

I 
rector 

I I 

Not used 
I 

I 
Some as C-2003 B + voltage fi Iter 

I Same as C-2003 B+ voltage filter I 

t;\00 
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Cll ... 
EQUIP. 

REPAIR 
PARTS 

0 CD ... n 
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I PER i 
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C-2203 

C-2204 

C-2205 

C-2206 

C-2207 

C-2208 

C-2209 

C-2210 

C-2211 

C-2212 

C-2213 

C-2214 

C-2215 

thru 

C-3900 

C-3901 

C-3902 

E-101 

E-102 

Same as C-2003 

Same as C-2003 

Same as C-2006 

Same as C-2005 

Same as C-2006 

Same as C-2001 

Same as C-2005 

Some as C-2006 

Same as C-2005 

Same as C-2001 

Same as C- 1306 

Same as C-1306 

Not used 

Capacitor, fixed: paper dielectric; 

hermetically sealed; 4 mf ± 10%; 

1000 vdew; no internal ground con-

neetions 

Same as C-3901 

I Not used 

Lens, condensing: 5/8" diam; 

screw-in mount; 9/16" lg x 5/8" 

diam; total length threaded 5/8"-

32, four 0.078" diam holes spaced 

90° apart 5/64" from one end 

B minus voltage 

fi Iter 

B minus voltage 

fi Iter 

V-2208 filament 

bypass 

Noise filter 

Noise fi Iter 

B minus voltage 

fi Iter 

120 eye fi Iter 

Noise filter 

Noise filter 

B+ voltage filter 

Phase corrector 

Phase corrector 

Blower motor co- CP70B 1 DG405K 

pacitor (left side) 

Blower motor co-

pocitor (right 

side) 

MISCELLANEOUS ELECTRICAL PARTS 

Projection dial 

scale condenser 

I 

14 F949-7 C-390 1, 

IC-3902 

I 

j I 
I 
i 

IE-102 11340 P941-1 

I 
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I I 

I 
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SYMBOL 
DESIG. 

I 

E-103 

E-104 

E-105 

E-106 

E-107 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Lens, projection: dial projector; Dial scale !C· 1340 IP940-1 E-103 

f/1 g 12.7 mm; lens speed f/2.8; tion lens 

screw mounting; 13/16" lg x 5/8" 

diam; total length threaded 5/8"-

32, four 0.078" diem holes 90° o· 

port 5/64" from one end 

Mirror:21/8" lgx1/2" wd X 1/16" Projection dial 1340 P948-1 E-104 

thk; non-magnifying; first surface mirror 

silvered 

Brush, electrical contact: ground Grounding brush 929 p 120-4 E-105 

brush; beryllium copper, silver 

plated and water dipped lacquer 

finish; rectangular, 1 7/8" lg x I 
7/16" wd x 0.005" thk o/o; mounts 

by three 0.128" diem mtg holes on 

0.750" mtg/c 

Brush, electrical contact: ground Grounding brush N16-P-403081-118 929 p 120-9 E-106,E-821, 

brush; beryllium copper, silver E-824 

plated and water dipped lacquer 

finish;rectangular,2 5/8" lg x 

7/16" wd x 0.005" thk a/o; mounts[ 

by three 0.128" diem mtg holes on 

1.312" mtg/c 

Brush, electrical contact: ground Grounding brush 929 P120-3 E-107 

brush; beryllium copper, silver 

plated and water dipper lacquer 

finish; rectangular, 1 1/2" lg x 

7/16" wd x 0.005" thk o/o; mounts 

by two 0.128" diam mtg holes on 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. >< <( 
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I 
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;c ,..z 
~ E-107 1. 125" mtg/ c ;c-...... 

-I"T1 z (cant) ,... VI;D 

r- .-;c 
E-108 Brush, electrical contact: ground Grounding brush 929 p 120-5 E-108 216 Vi~ 

brush beryllium capper, silver 
-t"' 

plated and water dipped lacquer 

finish; rectangular, 3 3/8" lg x 

7/16" wd x 0.005" thk o/a; mounts 

by five 0.128" diam mtg holes an 

0.750" mtg/c 

E-109 I Brush, electrical contact: ground I Grounding brush I 1929 I Q912-2 I E-1 09 1120 

brush no. 2 hard beryllium copper, 
;c silver plated and water dipped lac· m 
VI quer finish; rectangular, 1 7/8" lg x -1 
;c 29/32" wd x 0.005" thk mounts by n three 0.128" diam mtg holes on -4 
m 3/ 4" mtg/ c c z 
VI E110 Brush, electrical contact: ground Grounding brush 929 p 120-6 E-110 24 

,..;c 
m <m 
n brush; beryllium copper, silver 

VI VI 

c: ::Z::-4 
;c plated and water dipped lacquer 

-;c .,_ 
-1 finish; rectangular, 4 7/8" lg x 

(lin 
-< -o-1 

7/16" wd x 0.005" thk o/a; mounts 
-m 

z ~c 
"TT by four 0.128" diam mtg holes on 0 
0 ;c 1. 500" mtg/ c 
:c ,... 

E-111 Brush, electrical contact: ground I Grounding brush I I 929 I P120-7 I E-111 12 
-1 
0 brush; beryllium copper, silver 
z plated and water dipped lacquer 

finish; rectangular, 8 5/8" lg x 

7 I 16" wd x 0.005" thk o/ a; mounts 

by five 0.128" diam mtg holes on 

2.250" mtg/c 

E-112 I Plate assembly, grounding: capaci- Tuning capacitor I * 11· 
I SA:6961 I E-112 12 

tor frame grounding; rectangular, frame grounding 5~:6961 
1 9 I 16" I g x 7 I 8" wd x 9 I 64" th k plate 

ol a; mounts by two 118" mtg holes 

on 23132" mtgl c m 
'(II .... 

E-113 1 Brush, electrical contact: ground Grounding brush 929 p 120-12 E-113 24 On 

co ........ 
1-

I brush; beryllium copper, silver mg 
~ * Not furnished as a maintenance part. 

I 

If failure occurs, do no request replacement unless the item cannot be repaired or fabricated. 
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...... woo 
"~ 

,, 
" 



00 
I 

a-. 
00 

::0 
m 
Cl' 
-t 
::0 
n 
-t 
m 
c 
Cl' 
m 
n 
c: 
::0 
-t 
-< 
:z: ., 
0 
::0 
~ 
>..... 
0 
:z: 

0 
::0 

52 
:z: ,.. 
r 

SYMBOL 
DESIG. 

E-113 

(cant) 

E-114 

E-115 

E-116 

E-117 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

I STANDARD 

I 
CON- I 

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

plated and water dipped lacquer 

finish; rectangular,2 5/8" lg x 

7/16" wd x 0.005" thk a/a; mounts ' 

by four 0.128" mtg holes on 0.937" 

mtg/c 

Brush, electrical contact: ground Grounding brush 929 p 120-2 ~-114 

brush; beryllium copper, silver 

plated and water dipped lacquer 

finish; rectangular, 1.0" lg x 

7/16" wd x 0.005" thk o/a; mounts 

by two 0.128" diem mtg holes on 

0.625" mtg/c 

Glass, ground: tuning dial viewing Dial calibration 1340 '949-2 E-115 

screen rectangular shape; 2 3/ 4" viewing screen 

lg x 3/4" wd x 1/16" thk; marked 

top center with 3/16" opague equi-

lateral triangle 

Insulator, bushing: round spacer Stud insulating N 17-1-49475-1171 254 1\673-1 E-116,E-804 

w/shoulder; white grade L-5 ceram· bushing 

ic; 0.125" h o/a; 0.362" OD w! 
0. 187" diem shoulder 0.031" h; 

0.093" diem center hole 

Insulator, standoff: round post Standoff insulator N 17-1-69154-6206 86 M040-1 E-117, E-805 

shape; white grade L-4 ceramic, thru E-809, 

side surface glazed; 1/2" h o/a; E-1301 

3/8" OD w/no.6-32 tapped hole 

each 3/16" deep 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z ea. X < 
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0 
;:o IQ977-1 

.,,. 
~ E-118 Insulator, standoff: round post I Standoff insulator 298 E-118 30 )1-:Z 

iiO"'-

z ,hopol g•odo L-5 momk, •llioooo, 
-t"TT ,. VliiO 

r- treated; 25/32" h x 5/16" diam o~ I 
r-;;c' 

w/no.6-32 thd stud 1/4" lg at one 
-~ VI.,._ 
-1 

end and silver plated stud term at 

other end 

E-119 [Insulator, feedthru: round post 1 Feedthru insula-
I I 

I , , I SA:9395 I E-119 I 12 I 55 

shape glass, dear finish; 3/4" lg tor j SA:9395 

o/a; 9/16" hex; one 1/8" neo-

prene 0 ring 3/8-24 thd; threaded 

portion 1/4" lg; glass insulator 

;:o 0.135" h x 0.205" diam 
m I I I 1357 I L587-1 
VI E-120 Cap, desiccator: oscillator com- Oscillator com· I E-120 I 24 

-1 
;:o partment desiccator; silica gel partment desic-

n desiccant; 4. 7 gms min desiccant cator 
-1 
m capacity; 1.38" lg x 0.94" diam 
0 I I z 
VI 

exclusive of disposable sealing I 
)1-;:o 

m cap; mounts by 18 mm 1.5 pitch I 
<m 

n 
VI VI 

c: thread; re-usable; part of Z-101
1

, 

I 

:!:-t 
::0 

Z-101 2, Z-101 3, Z-101 4 
.,::o 

-1 
VI-n 

-< 
..0-t 

- E-121 Knob: round, black bake I ite; for Fast tuning N16-K-700310-982* I t· SA:2834 E-121, E-306 95 -m 
z 

I I ~0 , 1/ 4" diam shaft; double no. 8-32 I SA:2834 E-601 thru 0 

0 Allen set screws; arrow marking; 
E-604, E-702 

::0 
~ 1 1/16" diam o/o x 5/8" h cad 

thru E-706, ,. 
-1 

1 

plated brass insert; 8 notches on 
E-812 thru -0 circumference 
E-818, E-90 

z thru E-906, 

E-1002 thru 

E-1007, 

E-1106 thru 

E-1110, 

E;-1209 thru 

E-1213 
I 

E-122 j Knob: round; aluminum, black an- Index set N 16- K-700261-991 * I 570 I L735·1 I E-122 I 12 

odized finish; for 3/16" diam 

I 
m 

shaft; double no. 6-32 set screw, 
'VI .... 

co 190° apart; 5/8" lg x 9/16" diam; 

.... n 

I 
oo .. 

I~ 

,_ 
~ 

mg 

* Nat furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot br repaired or fabricated. 
I 
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SYMBOL 
DESIG. 

E-122 

(cant) 

E-123 

E-124 

E-125 

E-126 

E-127 

E·128 

* 

TABLE 8·4. COMBJNED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

NAVY MFGR. 
JAN AND 

AND AND 
TRACTOR ALL 

NAME OF PART AND 
FUNCTION 

(NAVY 
(SIGNAL MFGR'S. DRAW- SYMBOL 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

shaft hole 1/2" deep; straight 

knurl 30-36 TP 1 

Knob: round, black ebenol finished Slow tuning N16·K-700374-242* 1; L565·2 E-123 

brass; for 17/32" shaft; double no. L565·2 

8·32 set screws; 90° apart; 1 3/4" 

diam x 1/2" thk; through shaft 

hole; straight knurl 32-36 TP1 

Knob: round; black bake! ite; for Antenna trimmer N16·K·700350-576 * 1; . SA:8288 E-124 thru 

1/4" diam shaft; two 3/16" no. setting SA:8288 E-127, E-810, 

8·32 multi-spline set screws; E-811,E·1214 

1 1/2" 00 x 7/8" h; cadmium plat· 

ed brass insert; 9/16" shaft depth; 
8 notches on circumference 

Same as E-124 AGC switch 

Same as E-124 R F gain control 

setting 

Same as E-124 Pilot dimmer ad· 

just 

Shield, electron tube: bright nickel V-102,¥-103 N16-S-34516-2337 1; SA:3848 E-128, E-302, 

plated brass shield, cadmium shield SA:3848 E-403, E-606, 

plated phos bronze spring; round, E-710,E-803, 

w/2 locking detents, single 1/2" E-1010, 

diam ventilating hale on top; two E-1203, 

twist locking detents, bayonet mtd; E-1304 

0.810" diam x 1"9/32" h inside di-

mensions, 0.850" diam x 1.301" h 

outside body dimensions, 0.960" 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless tile item cannot be repaired or fabricated. 
- . 
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0 "'C> 
~ 

§ E-128 o/a diam 
·> z 
::O" 

z (cant) -t"" 

> 
1.11::0 

r- E-129 Brush, electrical contact: ground Capacitor rotor * 1; SA:8130 E-129 96 .~ 
-IV 

brush; silver plated phosphor grounding brush SA:8130 
Cll,j~o. 
-1 

bronze w/coin silver contacts, ir· 

regular shape 2 1/8" lg x 7/8" wd 

x 3/16" thk o/a; mts by single 

0. 152" diam mtg hole at one end; 

part of C-1 03 

E-130 I Shield, electron tube: bright nickel V-1 05 shield N 16-S-34548-6620 1· 
' 

SA:3387 E-130, E-303, I 126 

plated brass:shield, cad plated SA:3387 E-402, E-607, 

~ phos bronze spring; round w/two E-709, E-802, 
m locking detents, bayonet mtd; E-908, 
VI 
-t 

0.810" diam x 1 21/32" inside di· E-1009, 
~ 

n mensions, 0.850" diam x 1.676" h E-1104, 
-1 
m outside body dimensions, 0.960" E-1204, 
0 

o/a diam E-1305 
z 

VI 
>~ 

m <m 
n E-131 Shield, electron tube: bright nickel V-106 shield N 16-S-34599-7750 1; SA:3386 E-131,E-304, 57 CliVI 

:r:-t 
c: 

plated brass shield, cad plated SA:3386 E-711, -;;o 
;;o 

.,_ 
- 1110 
-1 phos bronze spring; round, w/two E-1105, 
-< 

-o-1 
locking detents, bayonet mtd; E-1206, -m - ~0 z 0.810" diam x 2 5/32" h inside di- E-1303, ., 0 

0 mensions, 0.850" diam x 2.176" h E;2004, 
~ 
~ outside body dimensions, 0.960" E-2104, 
)-
-1 o/a diam E-2204 

0 
Shield, electron tube: bright nickel I :z E-132 V-101,V-104, N 16-S-34658-2580 1; SA:4987 E-132, 93 

plated brass shield, cad plated V-107, V-108, SA:4987 E-1103, 

phos bronze spring; round, w!two V-109 shield E-1205, 

locking detents, single 1/2" diam E-1306, 

ventilating hole on top; 2 twist E-2002, 

locking detents, bayonet mtd; E-2103 

0.950" diam x 1 23/32" lg inside E-2202 

dimensions, 0.990" diam x 1.738" 
h outside body dimensions, 1.10" 
o/a diom; part of Z-1011 Z·1012, 
Z-1013 Z-1014 ' m , '"' E-133 Base, shield: lower shield; nickel V-101 thru V-104, N 16-B-151921-125 1; SA:3847 E-133,E-301, 336 ..... 

IVn 

00 plated brass; round hollow cylinder V-106 thru V-109 SA:3847 E-404,E-605, 
oo ... 
I -

I mg 
I 

...... * Not furnished os o maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
... 

...... ~00 
I I I I 
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SYMBOL 
DESIG. 

E-133 

(cant) 

E-134 

E-135 

thru 

E-139 

E-140 

E-141 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND {NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) {SIGNAL MFGR'S. lNG & DESIG. 

CORPS) DESIG-
NO. STOCK NATION PART INVOLVED 

NO. 
NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

shape; 0. 750" 1 D x 19/32" h ex- shield base E-708, E-801, 

eluding spade bolts; mts by two no. E-907, 

4-40 tapped spade bolts on 7/8" c; E-1 008, 
1 2 3 part of Z-101 , Z-101 , Z.-101 , E-1102, 

Z-101 4 E-1201, 

E-1307, 

E-2003, 

E-2101, 

E-2203 

Base, shield: lower shield; brass V-105 shield base 1· r SA:4989 E-134, 

nickel plated; round hollow cylin- SA:4989 E-1101, 

der shape; approx 0. 940" outside E-1202, 

body diem x 19/32" h excluding E-1308, 

spade bolts; mts by two no. 4-40 E-2001, 

tapped spadebolts 13/16" lg x E-2102, 

1. 125" c E-2201 

Not Used 

Plate, cover: 1/2 hd aluminum, R F comportment N 16-P-401881-198 1· , p 415-1 E-140 

caustic etched; rectangular shape, bottom cover p 415-1 

1/4" rod rounded corners; 8 13/16" 

lg x 5 1/2" wd x 0.091" thko/a; 

mts by eight 0. 187" diam roles; 

four 1 I 4" rod cutouts, twa on one 

side and one on each end 

Plate cover: 1/4 hd aluminum; RF section tuning N 16-P-40 1881-199 1· P342-1 E-141 , 

caustic etched w/water dip lacquer capacitor cover P342-1 

I finish; rectangular shape; 8 7/8" 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EO. >< < 

0 ::J 
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45 
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0 "'tt> ;;o >z 
a E-141 lg x 3 1/8" wd x 0.064" thk o/a; ;:o-..... 

z {cant) mts by eight 6-32 tapped holes on 
-f'TI 
CI';:IO 

> .-::o .- irregularly spaced mtg/c 

I E-142 

_....., 
E-142 I Plate, cover: buffer capacitor Buffer capacitor N 16-P-40 1881-202 1; L593-1 12 

~.,.. 

cover; 1/4 hd aluminum, caustic cover L593-1 

etched w/water dip lacquer; 

3 17/32" lg x 2 ]/8" wd x 1 3/8"h; 

mts by four 6-32 tapped holes on 

irregularly spaced mtg/c; stamped 

"Caution: turn off heater supply be 

fore removing this tube"; three 

;:10 0.203" diam holes irregularly spac· 
m ed for mtg electrical contact brush 
"' -f 
;:Ia E-143 Plate, cover: 1/4 hd aluminum, Buffer comport• N 16-P-401881-20 1 1; I P 595-1 I E-143 I 12 n caustic etched w/water dip lacquer ment side cover p 595-1 -f 
m finish, L shape; 4 11/16" lg x z 0 

"' 3 15/32" wd x 2 5/8" h o/a; mts 
>;;o 
<m m 

by fourteen 0.187" diam holes on "'"' n :::Z:-f 
c: irregularly spaced mtg/c :;;::o 
;:10 "'-n 
-f E-144 Plate, cover: oscillator comport• Osc compartment N16-P-401881-196 1; Q509-1 E-144 12 'oQ-f 
-< -m - ment cover; 1/2 hd yellow brass; cover Q509-1 ~0 z 0 
'TI rectangvlar shape; 5 3/8" lg x 
0 
;:10 3 1 /8" wd x 0. 125" thk o/ a; mts by 
~ 

ten 0.156" diam mtg holes on ir-

I 
,... 
-f regularly spaced mtg/ c, contains 
0 z two 1.000" holes for mtg desicators 

and one 3/8" -24 tapped hole in ac-

cordance with National Company, 

Inc. dwg Q509; part of Z-1 01 1, 

Z-101 2, Z-101 3, Z-101 4 

E-145 !Plate, cover: R.F. filter comport· R F fi Iter comport· * 1· M844-1 E-145,E-311,1 35 , 
ment cover; 1/4 hd aluminum w/ ment cover M844-1 E-405, E-608 

gray point finish, rectangular E-713, E-833, 

shape; 13 7/8" lg x 3 1/4" wd x E-910, 

0.064" thk; mts by seventeen 6-32 E-1011, m 
topped mtg holes on irregularly '"' E-1115, :~ 

co I spaced mtg/c E-1216, -':r. 
I o 

I E-1309 f'!l::a 

-...J -
w * Not furnished as a maintenance port. If foi lure occurs, do not request replacement unless the item cannot be repaired or fabricated. ~co 

:n ~--,T•---~~~,~~-~--~~----• -~• -------~~"o/'~"-·--· f; 
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SYMBOL 
DESIG. 

E-146 

E-147 

E-148 

thru 

E-200 

E-201 

E-202 

E-203 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIV'ING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 
I 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Plate, cover: 25-1/2 hd aluminum, Cover pI ate for ad N16-P-401881-169* 1; P245-1 E-146 

caustic etched, w/gray paint fin- ditional outlets P245-1 

ish; square shape; 7/8" lg x 7/8" 

wd x 0.040" thk; four 0.125" diam 

holes on 0.500" x 0.500" mtg/c 

Plate, cover: 25-1/2 hd aluminum, Cover pI ate for ad N16-P-401881-165* 1· , Q011-1 E-147 

caustic etched, w/water dip lac-. ditional power Q011-1 

quer; square shape; 1 1/2" (g X outlet 

1 1/2" wd x 0.040" thk; four 0.125" 

diam holes on 1 5/32" mtg/c 

Nat Used 

Knob: round w/pointer; black bake- Band switch knob N16-K-700346-101 1; SA:6941 E-201,E-202, 

lite; for 1/4" diam shaft; two 3/16' SA:6941 E-40 1, E-707, 

no. 8-32 multi-spline set screws;ar- E-1302 

row markings; 1 1/2" 00 x 7/8" h; 

cadmium plated brass insert; 9/16" 

shaft depth; 8 equally spaced in-

dents on circumference 

Same as E-201 Heterodyne Osc 

switch knob 

Plate, electrical shield: oscillator S-20 1 A thru N16-P-402241-117* 342 p 936-1 E-203 

switch shield; aluminum 0.064" S-2010,S-201F, 

thk; rectangu I ar box shape; 3 3/8" S-202B thru 

lg x 2 3/16" wd x 2 11/15" h incl S-2020 shield 

mtg flanges; four no. 6-32 tapped 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

22 

12 

13 

24 

EQUIP. 
REPAIR 
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0 "0~ :lO ~z 
~ E-203 t•g holo, oo 2.437" • 1.812" ••gl :::0"-. 

z (cant} ; contains cutouts peculiar to No-
-t"'11 

~ 
Vt:::O 

r toonal Company, Inc. part/dwg r~ 
-IV 

P936-1 
Cit~ 
-t 

E-204 IPiate grounding: grounding brush; E-203 grounding N16-P-403081-119 929 p 120-8 E-204 48 

silver plated beryllium copper pI ate contacts 

0.005" thk; rectangular plates w/ 

finger contacts; 1 5/16" lg x 7/16" 

wd x 1/4" h; two 0.128" diam mtg 

holes on 0. 937" mtg/ c 

I I N16-B-750001-423* I 342 IP934-l 
I 

I E-205 Bracket: ground brush bracket; si 1-1 E-203 contact I E-205 48 

:::a ver plated brass; L shaped; 7/8" lg brush holder m 
Cit x 7 /16" wd x 1 1/ 4" h; two 0.156" 
-1 
:lO diem mtg holes on 0.437" mtg/c 
n 
-1 E-206 Brush; electrical contact: flat rec- E-203 brush con- N17-B-86784-1856 1234 H867-2 E-206 48 55 2 
m 
0 tangular shape; 1 3/8" lg"x 1 1/8" tacts z 
VI wd x 0.064" thk; 53° beveled brush 

~:::a 
m <m 
n contact w/flat face; three 0.088" 

(It (It 

c: %-I -:::a 
:lO diam holes on0.375" mtg/c; silver 

.,_ 
-t plated, spring brass metal brush 

e~tn 

-< -.o-1 
-m 

z E-207 Not Used ~c ., 0 

0 E-208 Plate, cover: 525-1/4 hd aluminum, Unit covar plate N 16-P-40 1881-208* 1· p 969-1 E-208 3 
:lO ' 
~ caustic etch w/water dip lacquer; P969-1 
~ 
-t irregular shape; 14" lg x 11" wd x 

0 0.064" thk o/o; mts by seventeen z 
6-32 tapped holes on irregularly 

spaced mtg/ c 

E-209 IPiate, cover: 525-1/2 hd aluminum, I Bottom cover 

I 
I N16-P-401881-214* 11· 

la279-1 I E-209 I 3 

caustic etch w/water dip lacquer; plate d279-1 

rectangular shape; 15 '1/ 4" lg x 6" 

wd x 0.091" thk o/a; mts by four 

0.156" diem holes on 14.812" x 

4 1 /2" mtg/ c; four 1/16 rod round-

ed corners 
I m 

E-210 I Not Used I 'VI ~. 
thru E-300 On 

00 
w .. 

I 

1-
I mo 

I :lJ ....., 
* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 8oo V1 

I 



"' m 

"' ~ 
"' n 
~ 
m 
c 
"' m 
n 
c: 

"' ~ 
-< 
z 
"TT 
0 

"' ~ .,. 
-4 
0 z 

0 

"' C') 

z .,. 
I""' 

SYMBOL 
DESIG. 

E-301 

E-302 

E-303 

E-304 

E-305 

E-306 

E-307 

E-308 

* 

T,YLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Same as E-133 V-301 thru V-312 

lower shield 

Same as E-128 V-301 thru V-305 

upper tube shield 

Same as E-130 V-306 thru V-311 

upper tube shield 

Same as E-131 V-312 upper tube 

shield 

Insulator: standoff; round; grade L-31 0 standoff in- N 17-1-69159-6201 426 C429-1 E-305 

L-4 ceramic; white glazed on side; suI a tor 

unglazed ends 7/8" lg; 3/8" OD; 

one no. 6-32 hole 11/32" don each 

end 

Same as E-121 Second conversion 

osc selector knob 

Knob: round crown shape; block Second conversion N 16- K-70 1639-965 1· 
' 

SA:2638-5 E-307, E-111 

bakelite; for 0.187'' diam shaft; two VFO knob SA:2638-5 

no. 6-32 set screws 120° aport; 2" 

diam o/o, 15/16" h; brass insert; 

11/16" shaft depth fastened to 

scale w/3 bosses, 148 corrugations 

around total circumference 

Plate, cover: 1/4 hd oluminu~, Osc cover N 16- P-40 1881-209* 1· 
' 

p 542-1 E-308 

0.040" thk; U shape; opprox 8 3/8' P542-1 

lg • 1455" wd • 3. 133" h olo, ••• 

1 

by four 7/16" wd mtg flanges w/ 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

6 

6 

3 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
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CX) 

I ....., 
....., 

I E-308 
(cont) 

I 
E-309 

E-310 

E-311 

E-312 

E-313 

thru 

E-400 

E-401 

E-402 

E-403 

E-404 

four 0.156" diam mtg holes on 8" 

mtg/c; stamped "C-339" on top of 

plate 

Plate, cover: 1/4 hd aluminum, I Switch cover 

caustic etch w/water dip lac(!uer; 

rectangular shape; 3" lg x 1 9/16" 

wd x 2 39/64" h approx including 

flanges, mts by three elongated 

holes each 0.156" x 9/32" lg 

Plate, cover: aluminum; rectangular! Osc bottom cover 

shape; 7 13/16" lg x 7 13/32" wd plate 

x 0.064" thk o/a; mts by eight 6-32 

tapped holes; four holes on 3.460" 

mtg/c 7.437" aport; four holes on 

3.625" mtg/c 7.031" apart; two 

3/8" diam holes 

Same as E-145 

Plate, cover: aluminum, 0.040" thk,l Cover plate for 

2S-1/2 hd, caustic etch w/gray additional outlets 

paint finish; rectangular shape; 

1 7/8" (g X 7/8" wd X 0.040" thk; 

four 0.125" diam holes on 1.500" 

x 0.500" mtg/c 

Not Used 

Same as E-201 

Same as E-130 

Same as E-128 

Same as E-133 

Selectivity con

trol knob 

V-401, V-408, V-40 

and V-410 tube 

shield 

V-402 thru V-407 

tube shield 

V-401 thru V-410 

lower shield 

N 17-C-945001-861 * 

N16-P-401881-162* 

N 16-P-401881-170* 

1; 

p 541-1 

1; 

p 549-1 

1; 

P245-2 

p 541-1 E-309 

P549-1 E-310 

P245-2 E-312 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated . 
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SYMBOL 
DESIG. 

E-405 

E-406 

E-407 

E-408 

thru 

E-600 

E-601 

E-602 

E-603 

E-604 

E-605 

E-606 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Same as E-145 F i Iter cover 

Plate, cover: 2S-l/2 hd aluminum, Cover plate for N 16-P- 40 1 881- 1 71 * 1; p 489-1 E-406 

caustic etch w/gray paint finish; additional audio P489-1 

square; 1 3/16" lg x 1 3/16" wd x outlets 

0.040" thk; four 0.125" diam holes 

on 29/32" mtg/c 

Plate, cover: 2S-1/2 hd aluminum, Cover pI ate for N 16-P-40 1881-17 4* 1; p 245-3 E-407 

caustic etch w/groy paint finish; additional outlets P245-3 

rectangular shape; 2 7/8" lg x 

7/8" wd x 0.040" thk; six 0.125" 

diam mtg holes in two rows, irregu-

larly spaced, 0.500'· between rows 

Not Used 

Same as E-121 R F gain control 

knob 

Same as E-121 AGC switch knob 

Same as E-121 AM diversity gain 

control knob 

Same as E- 121 FSK diversity 

level control knob 

Same as E-133 V-601 thru V-608 

lower shield 

Same as E-128 
V-601 thru V-603, 

Not furnished as maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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E-606 

(cont) 

E-607 

E-608 

E-609 

thru 

E-700 

E-701 

E-702 

E-703 

E-704 

E-705 

E-706 

E-707 

E-708 

E-709 

E-710 

Y-605, V-607 tube 

shield 

Same as E-130 V-604, V-606, 

Y-608 tube shield 

I Same as E-145 I R F fi Iter comport-

ment cover 

Not Used 

Insulator, spacer: rectangular; J-702, J-703 insu-

grade L TS-E-3 black plastic per lator 

JAN-P-13 spec; 1 3/ 4" lg x 1 1/2" 

wd x 5/8" d; two 0.156" diam 

holes on l" mtg/c, two 0.456" 

diam holes, 5/8" c to c, two no. 

6-3 2 tapped holes l 3/8" c to c; 

tropicalized wax impregnated 

Same as E-121 

Same as E-121 

Same as E-121 

Same as E-121 

Same as E-121 

Same as E-201 

Same as E-133 

Same as E-130 

Same as E- 128 

AGC switch knob 

Reception switch 

knob 

R F gain control 

knob 

Speaker switch 

knob 

AF level control 

knob 

B FO tuning knob 

V-701 thru V-709 

lower shield 

V-70 1, Y-702 

V-704,¥-707, 

Y-708 tube shield 

Y-703, V-705, 

V-706 tube shield 

N 17-1-67034-1001 * 68 M845-2 E-70 1, E-90 1 

E -1001 

* Not furnished a a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabriccted. 

I I I I I 

6 

"'0,.. 
,..z 
::0"-. ..,.., 
Cll;::tl 

r;;t' -...., 
VI,.. 
-4 

z 
,..::0 
<m 
CliVI 
:Z::-t -::o ,_ 
e~~n 
"0-4 
-m 
~0 
0 

m 
•ell 

~· Qo.~ 
lo m::a 
• ...... o(X) 



(X) 

I 
(X) 

0 

~ 
m 
Cit 
-4 
~ 

n 
-4 
m 
c 
Cit 
m n 
c 
~ 

-4 
-< 
:z: ., 
0 
~ 

~ 
-4 
0 z 

0 
~ 
C') -z ,.. 
r-

SYMBOL 
DESIG. 

E-711 

E-712 

E-713 

E-714 

E-715 

thru 

E-800 

E-801 

E-802 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

MISCELLANEOUS ELECTRICAL PARTS(continued) 

Same as E-131 V-709 tube shield 

Plate, cover: 1/4 hd aluminum VFO capacitor N16-P-401881-215* 1; P407-1 E-712 

0.050" thk, caustic etch w/water cover P407-1 

dip lacquer; U shape; approx 

3.475" lg X 1 27/32" wd X 2.735" 

h o/a; mts by two 0.425" mtg 

flanges w/one 0.156" diam hole on 

one flange and two 0.156" diam 

holes on other, 1 11 /32" between 

mtg/c 

Same as E-145 Filter cover 

Plate, cover: 25-1/2 hd aluminum, Caver pi ate for N16-P-401881-173* 1; P245-4 E-714 

caustic etch w/grey paint finish; additional outlet P245-4 

rectangular shape; 3 7/8" lg x 

7/8" wd x 0.040" thk; six 0.125" 

diam mtg holes in twa rows, irregu· 

larly spaced 0.500" between rows 

Not Used 

Same as E-133 V-80 1 thru V-806 

lower shield 

Same as E- 130 V-801,¥-803, 

V-805, V-806 up· 
per tube shield 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

3 

3 

EQUIP. 
REPAIR 
PARTS 

z 
>< <( 

0 ;:) 

01:1 0 

z 
,..~ 

<m 
"'"' ::Z:-4 
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e~tn 
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-m 
~c 
C) 



0 
;o 

~ 
% ,.. 
r-
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00 
I 

00 
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E-803 

E-804 

E-805 

E-806 

E-807 

E-808 

E-809 

E-810 

E-811 

E-812 

E-813 

E-814 

E-815 

E-816 

E-817 

E-818 

Same as E-128 

Same as E-116 

Same as E-117 

Same as E-117 

Same as E· 117 

Some as E-117 

Some as E-117 

Same as E-124 

Same as E-124 

Same as E-121 

Same os E-121 

Same as E-121 

Some as E-121 

Same as E-121 

Same as E-121 

Same as E-121 

V-802, V-804 up· 

per tube shield 

Stud insulating 

bushing 

L-80 1, C-817 

standoff insulator 

L-805,C-827 

standoff insulator 

R-805,R·810 I 
standoff insulator 

J-803 thru J-805 

terminal post 

standoff insulator 

J-805 thru J-807 

terminal post 

standoff in sui ator 

Tuning A control 

knob 

Tuning B control 

knob 

Osc A .switch 

knob 

Output A control 

knob 

Crystal A switch 

knob 

Crystal B switch 

knob 

Cutput B control 

knob 

Osc B switch 

knab 

Calibrate switch 

knob 

"U,.. ,..% 
;o-...... 
-1"11 
Cll;iiO 

r-::0 -...., 
Cll. 
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SYMBOL 
DESIG. 

E-819 

E-820 

E-821 

E-822 

E-823 

E-824 

I 
* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Mounting, capacitor: capacitor mtg C-80 1 thru C-808 N 16-M-61083-7638* 1; Q455-2 E-819 I E-820 

panel; grade L TS-E-3 natural bake- mtg panel Q455-2 

lite, semigloss finish; 3 13/16" lg 

x 1" wd x 0.125" thk; mtd by 2 

diagonally opposite 0.156" mtg 

holes, on 3 5/16" mtg/c; 2 rows 

1/2" apart of 0.125" diam holes, 8 
holes each row , each hole 7 /16" 

c to c 

Same as E-819 C-809 thru C-816 

mtg panel 

Same as E-106 Crystal unit par-

titian-plate 

ground contact 

Plate, grounding: grounding brush; Crystal unit N16-P-403081-117* 929 p 120-11 E-822, E-823 

s i I ver pI a ted bery IIi urn copper; rec· right side-plate 

tangular plate w/finger contacts a- ground contact 

long one side, fingers 0.140" wd; 

3 1/8" lg X 7/16" h X 0,005" thk; 

four 0. 120" diam mtg holes on 

0, 937" mtg/ c, 5/32" from straight 

side 

Same as E-822 Crystal unit left 

side-plate ground 

contact 

Same as E-106 Crystal unit 

Not furnished as a maintanence part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. 

X c( 

0 :I 
a:l 0 

2 

2 

m(X) 
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0 .,,.. 
;c >-z 
C'l E-824 backplate ground ;c-....... 

z (cant) contact 
.... ., 
Clli!C ,.. 
·~ r- E-825 Plate, grounding: grounding brush; C-820 left shield N 16-P-4030 81-116 * 929 P120-10 E-825, E-826 4 -N "' ..... silver plated beryl I ium copper; rec· cover ground con· .... 

tangular plate w/ finger conta~ts tact 

on one side, fingers 0.140" wd; 

5 1/16" lg X 7/16" h X 0,005" thk; 

five 0.120" diam mtg holes on 

1.187" mtg/c, 5/32" from straight 

side 

E-826 Same as E-825 C-830 right 
;c shield cover 
m 

ground contact "' .... ;c E-827 Plate, cover: 525·1/2 hd aluminum, Osc A comport· I I N16-P-401881-206* I 342 I P916-1 I E-827 
n 

0.040" .... thk; U shape; approx 7" ment c6ver 
m lg x 5.815" wd x 4" h o/a; mts by z c 
"' two 3/8" flanges on one end, each 

>-;c 
m <m 
n with two 6-32 tapped mtg holes on "'"' :X-t 
c: 

irregularly spaced mtg/ c; other end 
-;c 

;c 
.,_ 

.... has two 7/16" flanges, one with "'n 
'0-f 

-< 
one 6-32 tallped mtg hole, other 

-'m 
z ~c ., with one 0.156" diam hole on ir· 0 

0 regularly spaced mtg/ c ;c 
~ 

E-828 Plate, cover: 525-1/2 hd aluminum, I Osc B comport- I I N 16-P-40 1881-207* I 342 IP916-2 I E-828 ,.. 
.... 

0.040" thk; U shape; approx 7" 'lg ment cover 0 
z x 5.815" wd x4" h o/a; mts by two 

3/8" flanges on one end, each with 

two 6-32 tapped mtg holes on ir-

regularly spaced mtg/c; one 7/16" 

flange on other end with three 6-32 

tapped mtg holes on irregularly 

spaced mtg/c 

E-829 I Plate, cover: 52S-l/2 hd aluminum, I Osc A cover plat~ I N16-P-401881-205* 1342 IP913-1 I E-829, E-830 I 2 

caustic etch w/water dip lacquer 

finish; irregular shape, 6 7/8" lg x m 
6 7/16" wd x 0.064" thk; o/a; mts 

&,ell 
N~ 

00 I by seventeen 6-32 tapped holes on 
~:t 

I I o m::a 
00 c!o 
w * Nat furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. ~(X) 

I 
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SYMBOL 
DESIG. 

E-829 

(cont) 

E-830 

E-831 

E-832 

E-833 

E-834 

thru 

E-900 

E-901 

E-902 

E-903 

E-904 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) (SIGNAL MFGR'S. 
lNG & DESIG. CORPS) DESIG-NO. 

STOCK NATION 
PART INVOLVED 
NO. NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

irregularly spaced mtg/ c 

Same as E-829 Osc B cover plate 

Plate, cover: 52S·l/2 hd aluminum, 200 kc osc cover N16-P·401881·204* 342 P893·1 E·831 
rectangu I ar shape; 5 7 /32" lg x plate 

3 9/16" wd x 0.064" thk; mts by 

seven 6·32 tapped mtg holes on ir-

regularly spaced mtg/c 

Plate, cover: 52S-l/4 hd aluminum, Crystal B switch N 16-P-401881-203* 1; P802·1 E-832 
0.064" thk; U shape; 3 3/8" lg x cover P802-1 
1 11/16" wd x 2 l/2" h o/ a; mts 

by four 0.156" diam holes on 

27/8" mtg/c, four0.156" diam 

holes on 2.875" mtg/ c and two 

0.203" diam holes on 1.750" mtg/c 

Same as E· 145 F i Iter cover 

Not Used 

Same as E-70 1 J-902,J-903 insu· 

I ator 

Same as E-121 AGC switch knob 

Same os E-121 RF gain control 

knob 

Same as E-121 Audio bandwidth 

switch knob 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

EQUIP. 
REPAIR 
PARTS 
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E-905 Same as E-121 

E-906 Same as E-121 

E .1}07 Same as E-133 

E-908 Same as E-130 

E-909 Same as E-128 

E-910 Same as E-145 

E-911 Not Used 
thru 

E-1000 

E-1001 Same as E-701 

E-1002 Same as E-121 

E-1003 Same as E-121 

E-1004 Somea!> E-121 

E-1005 Same as E-121 

E-1006 Same as E-121 

E-1007 Some as E-121 

E-1008 Same as E-133 

E-1009 Same as E-130 

E-1010 Same as E-128 

ANL switch knob 

AF level control 
knob 

V -901 thru V -905 
lower shield 

V-901,¥-904, 
V-905 tube shield 

V-902. V-903 tube 
shield 

F i Iter cover 

I 

J-1002,J-1003 in· ' 

sulator 

AGC switch knob 

R F gain control 

knob 

Level indicator 

switch knob 

Audia bandwidth 

switch knob 

ANL switch knob 

AF level control 

knob 

V-100 1 thru 

V-1011 lower 

shield 

V-1001, V-1004, 

V-1006, V-10 10, 

V-1011 tube 

shield 

V-1002,¥·1003, 
V-1005, V-1007 

thru V-1009 tube 
shield 
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SYMBOL 
DESIG. 

E-10 11 

E-10 12 

thru 

E-1100 

E-110 1 

E- 1102 

E-1103 

E-11 04 

E-11 05 

E-1106 

E-1107 

E-1108 

E-1109 

E-1110 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CO.RPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Same as E-145 F i Iter cover 

Not Used 

Same as E-134 V-110 1 lower 

shield 

Same as E-133 V-1102 thru 

V-1107, V-1110 

lower shield 

Same as E-132 V-1101 upper tubE 

shield 

Same as E-130 V-1102 thru 

V-ll06,V·11!0 

upper tube shield 

Same as E-131 V-1107 upper tube 

shield 

Same as E-121 Reception switch 

knob 

Same as E-121 Tone switch knob 

Same as E-121 AF level control 

knob 

Same as E-121 Fine threshold 

control knob 

Same as E-121 Coarse threshold 

control knob 

EQUIP . 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 
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0 .,,.. 
;o 

~ E-1111 Same as E-307 Variable frequen· 
>-z 
;tl"'-

% cy control knob 
..... ., 

)> 
Cl'jiiO 

r E-1112 Knob, round: crown shape; black Fixed frequency N 16-K-70 1639-975* 1; SA:4406-2 E-1112 3 
.-;:c 
-N 

"'"""' bakelite; for 0.252" diam'shoft; switch knob SA:4406-2 ..... 
two no. 6-32 set screw holes 120° 

aport; 2" o/a diam, 15/16" h; 

brass insert; 5/8" shaft hole 

depth; 148 corrugations around to-

tal circumference 

E-1113 I Insulator, spacer: rectangular I J-1106,J-1107 in-1 I N 17-1-67039-2690* 11· I Q919-2 IE-1113 I 3 

shape, w/oval shape shank; XXP sulator ~919-2 
;o black bakelite type L TS-E3; 2" h; m 
(I' 1 1/2" wd x 0.296" thk, 0.171" ..... 
;o thk; four 0.156" diam mtg holes on n 1" x 1.5" mtg/c; two 0.390" diam ..... 
m holes counter bored at shank en~ c z 
(I' 0.515" diam x 3/16" d spaced )>jiiO 

m 5/8" c to c; shank 3/ 4" wd x 
<m 

n (I' (I' 

c 1 3/8" lg x 0.125" thk; rounded on 
::Z:-t 

;o -;o 
"tt-

..... 3/8" radius; JAN-P-13 spec "'n 
-< -o-t 

E-1114 Plate, cover: 52S-1/4 hd aluminum, V FO CXJ pacitor N 16-P-40 1881-212* 1; p 156-1 E-1114 3 -m 
% ~c 
'11 0.040" thk; U shape; 8 3/32" lg x cover p 156-1 0 
0 2 3/32" wd x 3 9/16" h o/a; mts ;o 
~ by four 17 /32" flanges with four )> 
..... 0.156" rntg hoi es; stamped 
0 
% "C1152" on one end of top 

E-1115 Some as E- 145 I RF filter comport 

ment cover 

E-1116 I Plate, cover: 25-1/2 hd aluminum, I Cover plate for I I N 16-P-401881-172* 11· I P245-5 I E-1116 I 3 

caustic etch w/ gray point finish; additional outlets ;245-5 

rectangular shape; 4 7/8" lg x 

7/8" wd x 0.040" thk; eight 0.125" 

diom mtg holes in two rows, 1 1/2" 

between/c, 0.500" between rows m 
I ... 

E-1117 Not Used -'CII 

thru 
... ,. 

00 
-'n 
1::!'. 

I E-1200 mo 
I ::2 

00 If failure occurs, do not request rep locernent unless the item cannot be repaired or fabricated. .... 
* Not furnished as a maintenance. port. N ....., 

I I I g(X) 

!il 
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SYMBOL 
DESIG. 

E-120 1 

E-1202 

E·1203 

E-1204 

E-1205 

E-1206 

E-1207 

• 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Same as E-133 V-1202 thru 

V-1204, V-1206 

thru V-1212, 

V-1214 lower 

tube shield 

Same as E-134 V-1201, V-1205, 

V-1213, V-1215, 

V-1217 lower 

tube shield 

Same as E-128 V-1204, V-1210 

tube shield 

Same as E-130 ¥·1202, V-1203, 

V-1206, V-1207 

thru V-1209, 

V-1214 tube 

shield 

Some os E-132 V-1201, V-1205, 

v- 1 21 3, v- 121 5, 

V-1217 tube 

shield 

Same as E-131 V-1211, V-1212 

tube shield 

Shield, electron tube: oscilloscope V-1216 tube N 16-S-34783-1239* 153 M418-4 E-1207 

tube shield; 0.020" mumetal w/ shield 

black lacquer finish; spotwelded 

w/offset lap on outside; hollow 

cylinder shape w/mtg foot 'at each 

Not furnished as a maintenance part . If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 

PARTS 

TOT. 
NO. 
PER i 
EQ. >< o( 
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0 "'CC,.. 
;o E-1207 end; 2 1/8" OD x 4" lg o/o w/o 

,..% 
;:o'-. 

a ( cont) feet; 2.085" ID; two holes 0. 156" -1"11 
i CII;IO ,.. diom on 4 7/16" mtg/c in mtg feet r-'!" 
r- 1/2" wd x 0.437" lg; three 1/4" 

_...., 
~~~ ..... 
-t 

diom holes 120 deg aport on 5/16" 

c from top; shield assembly com· 

pletely demogneti zed 

E-1208 !Shield, tube: brass w/dull block I V-1216 outer 
I 

IN 16-S-34601-6615* 11· I SA:7562 I E-1208 I 3 

point finish; cylindrical shape w/ shield S~:7S62 
open ends; 3 mtg brackets 90 deg 

aport on ovtside surface; 2 1/4" 

ID x 2 3/16" h; three no. 6-.32 
;o topped holes on 2 7/8" pitch m 
Cll circle ..... 
;o 

E-1209 Some as E-121 Mark polarity n 
..... switch knob 
m :z c E-1210 Some as E-121 Deviation com· ,.;:o 
Cll 

pensotion knob 
<m 

m CIICII 

n :!;-I 
c: E-1211 Same as E-121 Keying speed 

,;o 
;o ~~~-

::t switch knob 
n 

.0-i 

-< -m 
- E-1212 Some as E-121 Oscilloscope !c 
% 
-n selector switch 
0 knob jiO 
~ I E-1213 I Same as E-121 
,. I AFC tuning con-..... 

trol knob 0 
% 

I E-1214 I Same as E-124 1 Fine tuning con-

trol knob 

E-1215 !Plate, cover: 52S-1/4 hd alumin- 11700 kc osc I 
I N16-P-401881-210* 11· 

I Q006-1 I E-1215 I 3 

urn; caustic etch w/water dip lac• cover plate doo6-1 

quer finish; rectangular shape; 

6 5/16" lg X 3 9/16" wd X 0.064" 

thk; mts by seven 0.056" diam 

holes, irregularly spaced; four m 
3/32" rod rounded corners • .... 

NCII 

E-1216 I Same as E-145 R.F. Filter com· 
Ctt 
"'-~n 

00 partment cover 
I:! 

I 
mo 
I :II .... 

00 * Not furnished as a maintenance part. If failure occurs do not request replacement unless the item cannot be repaired or fabricated. to.) 

'-() 
_. 

I I I I I I I o..oo 
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SYMBOL 
DESIG. 

E-1217 

thru 

E-1300 

E-1301 

E-1302 

E-1303 

E-1304 

E-1305 

E-1306 

E-1307 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL PARTS (continued) 

Not Used 

Same as E-117 R-1312, R-1313 

support 

Same as E-20 1 Channel A switch 

knob 

Same as E-131 V-1309 shield 

Same as E-128 V-1301 thru 

V-1304, V-1310, 

V-1318 tube 

shield 

Same as E· 130 V-1314 thru 

V-1316, V-ll22 

thru V-1324 tube 

shield 

Same as E· 132 V-1305, V-1306, 

V-1311 thru 

V-1313, V-1319 

thru V-1321 

tube shield 

Same as E-133 V-1301 thru 

V-1304, V-1309, 

V-1310, V-1314 

thru V-1316, 

V-1318, V-1322 

thru V-1324 

shield base 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PJ;R z 
EQ. )( c( 

0 :I 
Ill a 

':"00 
"""VI 
"->ct 
~!l 
I -mg 
• ... 
w 
0 
....... 

z 
~;;o 
<m 
VI VI 
:::1:-t 
-jiU .,_ 
Vln 
-a-t 
"""m 
~c 
0 
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c: 
;o 
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-n 
0 
;o 
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-i 
0 z 

00 
I 

"' ..... 

E-1308 

E-1309 

E-1310 

thru 

E-2000 

E-2001 

Same as E-134 

Same as E-145 

Not used 

Same as E-134 

V-1305, V-1306, 

V-1311 thru 

V-1313, V-1319 

thru V-1321 

shield bose 

Filter cover 

V-2009 lower 

shield 

E-2002 \ Same as E-132 \ V-2009 tube 

shield 

E-2003 I Same as E-133 I V-2006 thru 

V-2008, V-2010 

thru V-2012 

lower shield 

E-2004 I Same as E-131 1 V-2006 thru 

V-2008, V-2010 

thru V-2012 

tube shield 

E-2005 I Plate, cover: 52S-1/4 hd alumin· I RF filter com-

urn, gray paint finish on one side, partment cover 

E-2006 

unpainted surface finished with 

caustic etch w/water dip lacquer; 

rectangular shape; 17 1/8" lg x 

3 1/ 4" wd x 0.064" thk; mts by 

twelve 6-32 holes on irregular 

spaced mtg/ c 

Plate, cover:52S-l/4 hd alumin

um, gray paint finish on one side 

and edges, unpainted surfaces 

has caustic etch w/woter dip lac· 

quer finish; square shape; 1 3/8~' 

lg x 1 3/8" wd x 0.064" thk; mts 

by two 0.156" di om holes on I 

Cover pi ate for 

additional relay 

outlets 

Nl6-P-401881-211* 1; 

Q 126-1 

N16-P-401881-213* 1; 

Q197-1 

Q126-1 

Q197-1 

E-2005, 

E-2106, 

E-2206 

E-2006 

Not furnished as o maintenance pllrt. If failure occurs do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

E-200t 

(cant) 

E-2007 

thru 

E-2100 

E-2101 

E-2102 

E-2103 

E-2104 

E-2105 

E-2106 

E-2107 

thru 

E-2200 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MISCELLANEOUS ELECTRICAL P AF\ TS (continued) 

diagonally opposite corners 

1 3/8" c to c 

Not used 

Same as E-133 V-2107, V-2109, 

V-2110, V-2113. 

V-2114 lower 

shield 

Some as E-134 V-2106, V-2112 

lower shield 

Same as E-132 V-2106. V-2112 

tube shield 

Same as E-131 V-2107, V-2109. 

V-2110, V-2113, 

V-2114 tube 

shield 

Insulator, standoff: round post Resistor tie 46 M040-2 E-2105, 

shape; white, grade L-4 ceramic, paint E-2205 

side surface glazed; 3/8" h o/o, 

3/8" OD w/through hole topped 

no. 6-32 

Same as E-2005 R F fi Iter com-

partment cover 

Not used 

TOT. 
NO. 
PER 
EQ. 

3 

EQUIP. 
REPAIR 
PARTS 

z 
X c( 

0 :;:) 

a:l 0 

z 
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VI (II 
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(X) 

I 
~ 
w 

C-2201 

t:-2202 

E-2203 

E-220.1 

E-2205 

E- 2206 

E-2207 

thru 

E-3400 

l-3.10] 

E-3402 

Same as E-134 

Same as E-132 

Same as E- 133 

Same as E-131 

Same as E-2105 

Same as E-2005 

hat used 

Plate, grounding: aluminum, 0.091" 

thk, 525-l/4 hard, caustic etch, 

wlwoter dip lacquer; rectangular 

shape, with L cross section; 

15 l/16" lg X 3 1/ 4" wd X 19/32" 

h; si'x no. 6-32 tapped mtg holes 

an 2 15/ 16" mtg/ c, and four slot-

ted holes 9/32" lg x 5/32" wd on 

14 7/16" x 1.625" mtg/c 

Plate, grounding: aluminum. 0.091" 

thk, 525-1/4 hard, caustic etch w/ 

water dip lacquer; rectongul or 

shape, with L cross section; 

4 7/8" Jg X 3 1/4" wd X 19/32" h; 

three no. 6-32 topped mtg holes on 

2 1/4" mtg/c and four slotted 

holes 9/32" lg x 5/32" wd on 

4 5/32" x 1.625" mtg/c 

V-2208, V-2212 

lower shield 

V-2208, V-2212 

tube shield 

V-2209 thru 

V-2211, V-2213 

thru V-2215 

lower shield 

Y-2209 thru 

V-2211, V-2213 

thru V-2215 tube 

shield 

Resistor tie 

paint 

R.F. Filter 

compartment 

cover 

Chassis cabinet N 16-P-40308 1-121 1· 
' 

electrical SA:7335 

grounding plate 

Chassis cabinet 1· 
' 

el ectri col 5A:7586 

grounding plate 

I I 

5A:7335 E-3401 2 

SA:7586 E-3402 2 
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SYMBOL 
DESIG. 

E-3403 

E-3404 

F-101 

thru 

F-2000 

F-2001 

F-2002 

F-2003 

F-2004 

F-2005 

F-2006 

thru 

F-2100 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

MISCELLANEOUS E L E.CTI~ICAL PARTS (continued) 

Brush, contact: ground brush; Grounding brush 1; H232-8 E-3403 

spring temper brass; rectangular, ti832-8 

4" lg x 5/8" wd x 0.016" thk o/a; 

mounts by five 0.136" diem mtg 

holes on 0.750" mtg/c 

Brush, electrical contact: ground Grounding brush 1· 
' 

H832-9 E.-3404 

brush; spring temper brass; rectan- h832-9 

gular, 7 7/1{" lg x 5/8" wd x 

p.016" thk o/a; mounts by ten 

p.l36" diem mtg holes on 0.750" 

mtg/c 

FUSE.S 

Not used 

Fuse, cartridge: 1.0 amp rating; 250 Blower fuse 76; F 135-3 F-2001 thru 

volts; one-tirne; glass body; no. 1040 F-2005 

ferrule type; 1/4" diem x 1 1/ 4" lg F-2101 thru 

F-2105 

F-2201 thru 

F-2205 

Same os F-2001 Blower fuse 

Same os F-2001 Spare fuse 

Same as F-2001 Spare fuse 

Same as F-200 1 Spore fuse 

Not used 

TOT. 
NO. 
PER 
EO. 

2 

2 

25 

EQUIP. 

REPAIR 

PARTS 

:i 
X <( 

0 ::::> 
~ 0 

moo 
~VI 
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w~ 
I o 
'"n::s 
I 
IV .... 
0 
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(X) 

I 
\() 
VI 

F-2101 

F-2102 

F-2103 

F-2104 

F-2105 

F-2106 

thru 

F-2200 

F-2201 

F-2202 

F-2203 

F-2204 

F-2205 

F-2206 

thru 

F-3400 

F-3401 

F-3402 

F-3403 

F-3404 

H-101 

thru 

H-4000 

H-400 1 

H-4002 

Same as F-2001 

Same as F-200 1 

Same as F-2001 

Same as F-200 1 

Same as F-200 1 

Not used 

Same as F-2001 

Same as F-2001 

Same as F-200 1 

Same as F-200 1 

Same as F- 2001 

Nat used 

Fuse, cartridge: 5 amp; 250 v; one 

time; glass body; ferrule terminals; 

1 l/4" lg x 1/4" diam; NEC term 

Same as F-340 1 

Same as F-340 1 

Same as F-3401 

Not used 

Wrench: for Brista setscrew; dis-

lance across splines 0.0~0"; ap-

prax 1 5/8" lg x 7/16" wd; steel; 

90° offset 

Wrench: for Bristo setscrew; dis-

tance across splines 0.076"; ap-

prox 1 59/64" lg x 47/64" wd; 

steel; 90° offset 

Blower fuse I 
Blower fuse 

Spare fuse 

Spare fuse 

Spare fuse 

Blower fuse 

Blower fuse 

Spare fuse 

Spare fuse 

Spare fuse 

A.C. outlet fuse N17-F-16318 324 

A. C. out! et fuse 

Spore fuse 

Spare fuse 

HARDWARE 

Vlrench for no. 4 N41-W-2459-915 406 

Bri sto setscrew 

Wrench for na. 6 N41-W-2460-3 406 

Bri sto setscrew 

----- ----

I 

F135-8 F3401 thru 4 

F-3404 

J301-1 H-4001 2 

J301-3 H-4002 4 

I 

I 

I 
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SYMBOL 
DESIG. 

H-4003 

H-4004 

H-4005 

H-4006 

H-4007 

H-4008 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

.. 
STANDARD 

CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & 

CORPS) DESIG-
DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

HARDWARE (continued) 

Wrench: for Bristo setscrews; dis- 'flrench for no. 8 N41-W-2460-10 406 J301-4 H-4003 

tonce across splines 0.094"; ap- Bri sto setscrew 

prox 2 1/16" lg x 51/64" wd; 

steel; 90° offset 

Wrench: for Allen setscrew; 5/ 64" Wrench for no. 8 N41-W-2446 264 F 131-7 H-4004 

across flats; approx 1 61/64" lg Allen setscrew 

x 11/16" wd; hardened steel, cad 

pI a ted; 90° offset 

\'irench: for Allen setscrew; 1/8" Wrench for 1/4" N41-W-2450-10 264 F 131-12 H-4005 

across flats; approx 2 7/16" lg x Allen setscrew 

7 /8" wd; hardened steel, cad 

plated; 90° offset 

Wrench: for AN type cable connec- Wrench for no. 20 N41-W-3250-760 1; Q 147-1 H-4006 

tor; opening has a 43/64" radius; AN type cab I e Q 147-1 

approx 5 1/4" lg x 27/32" wd; connector 

steel, pack harden finish; 120° 

offset; fiat straight handle 

Wrench: for AN type cable cannec- Wrench for no. 14 N41-W-3250-780 1· 
' 

Q 148-1 H-4007 

tor; opening has a 9/16" radius; and no. 16 AN ;:.)148-1 

approx 5 1/16" lg x 25/32" wd; type cable con-

tool steel 0.000 5" nickel pi a ted; nectars 

120° offset; flat straight handle 

Wrench: for AN type cable connec- Wrench for no. 14 1; SA:8422 H-4008 

tor; 1 5/32" opening; approx and no. 16 AN SA:8422 

10 l/8" lg x 5 9/32" wd; cold- type cable con-

rolled steel handle, 1/16" tool nectars 

steel jaw; straight; round 'L' 

handle 

TOT. 
NO. 
PER 
EO. 

2 

4 

2 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 

:Z 
X < 
0 ::l 
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H-4009 

H-4010 

li-4011 

H-4012 

H-4013 

H-4014 

H-4015 

Wrench: for AN type cable connec· 

tor; 1 13/32" opening; approx 

10 1/8" lg x 5 15/32" wd; cold-

rolled steel handle, 1/8" tool 

steel jaw; straight; round 'L' 

handle 

Wrench: single end, adjustable; 

1/2" max cap; 4" lg, 5/16" jaw 

thickness; alloy steel, polished 

head offset 22 1/2 deg flat straight 

handle 

Wrench: single end, adjustable; 

3/4" max cop; 6" lg, 3/8" jaw 

thickness; alloy steel, polished; 

head offset 22 1/2 deg; flat 

straight handle 

Wrench: single end, adjustable; 

15/16" max cap; 8" lg, 1/2" jaw 

thickness; alloy steel, polished; 

head offset 22 1/2 deg; flat 

straight handle 

Wrench: do ubi e open-end hex; 

1/4"-5/16" openings; 3 1/2" lg 

x 7/32" thk; carbon steel, black 

crackle w/polished head; heads 

offset 15 deg from h ondl e; flat 

straight handle 

Wrench: double open-end hex; 

3/8"-7/16" openings; 4 1/2" lg 

x 9/32" thk; carbon steel; black 

crackle w/polished head; heads 

offset 15 deg from handle; flat 

straight handle 

Wrench: double open-end hex; 1/2" 

-9/16" openings; 5 112" lg x 

5/16" thk; carbon steel, black 

crackle w/polished head; heads 

offset 15 deg from handle; flat 

straight handle 

Wrench for no. 20 

type cable AN 

connector 

Adjustable 

wrench far sq 

or hex head 

bolts and nuts 

Adjustable 

wrench for sq 

or hex head bolts 

and nuts 

Adjustable 

wrench for sq or 

hex head bolts 

and nuts 

Wrench for sq or 

hex head bolts 

ond nuts (1/ 4-

5/16") 

Wrench for sq or 

hex head belts 

and nuts (3/8" • 

7/16") 

Wrench for sq or 

hex head bolts 

and nuts ( 1 /2" 

-9/16") 

1; SA:8423 H-4009 

SA:8423 

N41-W-484-10 1378 Q461- 1 H-4010 

N41-W-485-6 1378 Q461- 2 H-4011 

N41-W-486-6 1378 Q461-3 H-4012 

N41-l'l-1060-950 1378 Q462-1 H-4013 

N41-W- 1063-20 1378 Q462-2 H-40 14 

N4l-W-1064-987 1378 0462-3 H-4015 
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SYMBOL 
DESIG. 

H.-40 16 

H-4017 

H-4018 

H-4019 

H-4020 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
NAVY MFGR. 

JAN AND AND AND 
TRACTOR ALL 

NAME OF PART AND FUNCTION 
(NAVY (SIGNAL MFGR'S. 

DRAW- SYMBOL 

DESCRIPTION TYPE) lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

HAf{;)',IA!~E (continued) 

Wrench: double open•end hex; 5/8"· Wrench for sq or I r .41- W-6050-50 1378 l:462-4 H-40 16 

11/16" openings; 7" lg x 13/32" hex head bolts nnd 

thk; carbon steel, black crackle w/ and nuts (5/8" • 

polished head; heads offset 15° 11/16") 

from handle; flat straight handle 

Wrench: double open•end hex; 3/ 4"· Wrench for sq or N4l-VI-66750·eO 137b Q462·5 H-4017 

13/16" openings; 9 1/4" lg x hex head bolts 

15/32" thk; carbon steel, black and nuts (3/ 4" -

crackle with polished head; heads 13/16") 

offset 15° from handle; flat straight 

handle 

Wrench: socket; 1/ 4" hex opening; Wrench for 1/4" tj 41-W- 2877-110 1378 Q463-1 H-40 18 

6 1/ 4" lg 3/8" hex cap diem; hard· hex nuts 

ened tool steel, w/natural wood, 

varnished handle, nickel plated 

steel ferrule; straight; screwdriver 

type handle 

Wrench: socket; 5/16" hex open- Wrench for 5/16" N41-W-2l:l77·127 137P Q463-2 H-4019 

ing; 6 1/4" lg 15/32" hex cap hex nuts 

diem; hardened tool steel, w/natu· 

ral wood, varnished handle, nickel 

pi a ted steel ferrule; straight; 

screwdriver type handle 

Wrench: socket 3/8" hex opening; Wrench for 3/8" N41-W-2877-148 1378 Q-463-3 H-4020 

6 1/4" lg 1/2" hex cap diem; hard- hex nuts 

ened tool steel, w/natural wood, 

varnished handle nickel plated 

TOT. 
NO. 
PER 
EQ. 

1 

l 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 
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H-4020 

(cont) 

H-4021 

H-4022 

H-4023 

H-4024 

H-4025 

H-4026 

steel ferrule; straight; screwdriver 

type handle 

Wrench: socket; 7 /16" hex open· 

ing; 7 1/4" lg 5/8" hex cap diem; 

hardened tool steel, w/natural 

woad, varnished handle, nickel 

plated steel ferrule; straight; 

screwdriver type hand I e 

Wrench: socket; 112" hex opening; 

7 1/4" lg 11/16" hex cap diem; 

hardened tool steel, w/natural 

wood, varnished handle, nickel 

pi ated steel ferrule; straight, 

screwdriver type hand I e 

Wrench: socket 9/16" hex opening; 

7 1/4" lg 3/4" hex cap diam; hard 

eded tool steel, w/natural wood, 

varnished handle, nickel plated 

steel ferrule; straight; screwdriver 

type hand I e 

Wrench: socket; 5/8" hex opening; 

7 l/4" lg 7/8" hex cap diem; 

hardened tool steel, w/natural 

wood, varnished handle, nickel 

pi ated steel ferrule; straight; 

screwdriver type handle 

Wrench: socket; 11/16" hex open• 

ing; 7 1/4" lg 7/8" hex cap diam; 

hardened tool steel, w/ natural 

wood, varnished handle, nickel 

plated steel ferrule; straight; 

screwdriver type handle 

Wrench: socket; 3/ 4" hex opening; 

7 1/4" lg 15/16" hex cap diam; 

hardened tool steel, w/natural 

wood, varnished handle, nickel 

plated steel ferrule; straight; 

Wrench for 7 I 16" N41· W-2877-170 1378 

hex nuts 

Wrench for 1/2" N41-W-2877-175 1378 

hex nuts 

Wrench for 9/16" N41-W-2877·180 1378 

hex nuts 

Wrench for 5/8" N41·W· 2877-190 1378 

hex nuts 

Wrench for 11/16" N41·W-2877-210 1378 

hex nuts 

Wrench for 3/4" N41-W-2877-240 1378 

hex nuts 

Q463-4 H-4021 

Q463-5 H-4022 

Q463-6 H-4023 

Q463-7 H-4024 

Q463-8 H-4025 

Q463-9 H-4026 

1 
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SYMBOL 
DESIG. 

H-4026 

(cant) 

H-4027 

H-4028 

H-4029 

H-4030 

H·4031 

TABLE 8·4. -COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NA¥10N 

PART INVOLVED 
NO. 

NO. 

HARDWARE (continued) 

screwdriver type handle 

Wrench: socket; 13/16" hex open• Wrench for 13/16" N41· W-2877·280 1378 p463-10 H-4027 

ing; 7 1/ 4" lg, 1" hex cap diam, hex nuts 

hardened tool steel w/natural wood 

varnished handle, nickel pi ated 

steel ferrule; straight; screwdriver 

type handle 

Screwdriver: phillips drive; 3" Screwdriver for N41·S·1636-10 136 H605·1 H-4028 

blade; 6 7/8" lg o/a; 0.187" diam Phi II ips head type 

round shank; fits Phi II ips head screws no. 2, 3, 
-

type screws no. 2, 3 and 4; natural and 4 
wood, varnished handle 

Screwdriver: ph ill ips drive; 4" Screwdriver for N41·S-1638-10 136 H605-2 H-4029 

blade; 8 3/8" lg a/a; 1 1/4" diam Phillips headtype 

round shank; fits Phillips head sc.rews no. 5, 6, 

type screws no. 5, 6, 8, and 10; 8, and 10 

natural wood, varnished handle 

Screwdriver: for slot drive; 3" Screwdriver for N41·S·1101·43 136 Q460·1 H-4030 

blade; 8" lg o/a; 1/4" diam round slot head type 

shank; bit 7/32" wd x 1/32" thk; screws 

hardwood handle w/nickel plated 

steel ferrule 

Screwdriver: for slot drive; 8" Screwdriver for G41·S-1106 136 Q460·2 H-4031 

blade; 15" lg o/a; 3/8" diam round slot head type 

round shank; bit 3/8" wd x 3/32" screws 

thk; hardwood handle w/nickel 

plated steel ferrule 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

1 

EQUIP. 
REPAIR 
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H-4032 

H-4033 

H-4034 

H-4035 

H-4036 

1-101 

1-102 

1-103 

1-104 

thru 

1-1100 

1-1101 

Pliers: long needle nose; without 

cutters; o/o length approx 6" 

alloy steel, polished head, blued 

handles 

Pliers: thin nose, slip joint; with· 

out cutter; o/ a I ength approx 6" 

steel, nickel pi a ted 

Pliers: diagonal cutting; o/a 

length approx 6" alloy steel, po· 

lished head, blued handles 

Tool, aligment: grade x natural 

bakelite; 5 5/8" lg x 1/4" diam 

0.148" wd x 0.020" thick metal 

nib screwdriver both ends, one end 

protrudes 1/8", other end recessed 

1/32" 

Tool, aligment: grade x natural 

bakelite; 1 7/8" lg x 1/ 4" diom; 

0, 148" wd x 0.020" thk metal nib 

screwdriver both ends, one end 

protrudes 1/8", other end recessed 

1/32" 

Lamp, incandescent: 6.5V 1.14A, Projection dial 

6CP; G-6 bulb, clear, 3/ 4" diam; lamp 

1 7/16" lg; miniature bayonet 

bose; burn any position 

Same as 1.101 Spare 

Lamp, incandescent: 6/8V; T ·3 Drum dial lamp 

1/4 bulb, clear, 3/4" diam; 1 7/16" 

lg; miniature bayonet bose; burn 

any position; GE type no~ 47 

Not Used 

Lamp, incandescent: 115 volts, 3 ¥·1106 feedback 

watts; type s-,6; dear; 1 3/ 4" max stabi I i zation 

N41-P-1864 1378 Q457-1 

N41-P-1996-6000 1378 Q458-1 

G41-P-1714 1378 Q459-1 

N 17-T -751670-851 1; ~A:3156 

SA:3156 

N16-T-751611-301 1; j5A:7433 

SA:7433 

INDICATING DEVICES 

G17-L-6686 18 P938-1 

·, 

G 17-L-6297 18 F136·6 

G17·L·3911-175 18 F136·9 

H-4032 1 

H-403 3 1 

H-4034 1 

H-4035 1 

H-4036 1 

1-101,102 24 

1-103 12 

1·1101 3 
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SYMBOL 
DESIG. 

1·11 01 

(cant) 

1-1102 

thru 

1-2000 

1·2001 

1·2002 

1-2003 

1-2004 

thru 

1·2100 

1·2101 

1·2102 

1-2103 

1-2104 

thru 

1-2200 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIS'T FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
NAVY MFGR. 

JAN AND 
AND AND 

TRACTOR ALL 
NAME OF PART AND FUNCTION 

(NAVY (SIGNAL MFGR'S. 
DRAW- SYMBOL 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

INDICATING DEVICES {continued) 

o/a lg; 7/16" diam standard 

candelabra socket; any burning po• 

sit ion 

Not Used 

Lamp, glow: operating voltage 105- Heater primary G17-L-6806·130 18; H338·1 1·1201 thru 

125 VAC or DC, 1/25 watt, stri k· indicator NE-51 1-2003,1·2101 

ing voltage 65VAC, 90 VDC; type thru 1·2103 

T·3 1/4 clear bulb; 1 3/16" lg 1·2201 thru 

o/a; miniature bayonet base; burns 1·2203,1·3401 

any position; neon gas thru 1-3406 

Same as I· 200 1 Failure indicator 

Same as 1-2001 Plate power in· 

dicator 

Not Used 

Same as 1·200 1 Heater primary ino 

dicator 

Same as 1·2001 Failure indicator 

Same as 1-2001 Plate power in-

d i ector 

Not Used 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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1-2201 

1·2202 

1·2203 

1-2204 

thru 

1-3400 

1-3401 

1·3402 

thru 

1-3405 

1·3406 

J-10 11 

J-10 12 

Same as 1·2001 

Same as 1-2001 

Same as 1-2001 

Not Used 

Same as 1·200 1 

Same as 1-200 1 

Same as 1·2001 

Connector, receptacle: 8 round 

shielded male contacts; 11 round 

unshielded female contacts; polar• 

ized; straight; 4 3/4" lg x 2 3/16" 

wd x 21/32" d excl contacts; 8 

male contacts suitable for RG 59/U 

cable; rectangular brass cad plated 

frame w/brass silver plated con· 

tacts mounted on laminated plastic 

base; mts by two 0.390" diam hole 

4.062" between mtg/c; guide pin 

bushing key A at 9 o'clock, guide 

pin bushing key Bat 6 o'clock 

Connector, receptacle: 8 round 

shielded male contacts, 11 round 

unshielded female contacts; polar· 

ized; straight; 4 3/4" lg x 2 3/16" 

h x 21/32" d excl contacts; 8 mole 

contacts suitable for RG-59/U 

1 
Used on AM-452/FRR-24 only 

2 
Used on AM-453/FRR-24 only 

Heater primary 

indicator 

Failure indicator 

PI ate power in· 

di cator 

Bay no. 1 lamp 
indicator 

Bay no. 2 thru Bay 

no. 4 I amp indi· 

cator 

A.C. outlet indi· 

cator 

JACKS 

Multi connector for N 17-C-73725- 5315 1238 M822·5 

Amp-Conv 

Multi connector for N17-C-73725·5313 1238 M822-4 

Amp•Conv 

J-101 1,J-401 6 55 1 

2 J-101 ,J-601, 7 55 1 

J-220 1 
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SYMBOL 
DESIG. 

J-10 12 

(cont) 

J-10 13 

J-10 14 

2 

3 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

cab I e; rectangul or cad pI ated brass 

frame w/silver plated brass con-

tacts mtd on laminated plastic . 
base; mts by two 0.390" diam 

holes 4.062" between mtg/c; guide 

pin bushing key A at 9 o'clock; 

guide pin bushing key Bat 3 

o'clock; for replacement use N17-

C-73725-5315 

Connector, receptacle: 8 round Multi connector for N17-C-73725-5311 1238 M822·3 J-101 3,J-701, 

shielded male contacts, 11 round Amp-Conv J-210 1 

unshielded female contacts; polar· 

ized; straight; 4 3/ 4" lg x 2 3/1 6" 

h x 21/32" d excl contacts; 8 mole 

contacts suitable for RG-59/U 

cable; rectangular cod plated brass 

frame w/silver plated brass con• 

!acts mtd on I ami noted pI a sti c 

base; mts by two 0.390" diom mtg 

holes 4.062" between mtg/c; guide 

pin bushing key A at 9 o'clock 

guide pin bushing key Bot 12 

o'clock for replacement use N17-

C-73725-5315 

Connector, receptacle: 8 rounded Multiconnector for N 17-C-73725-5309 1238 M822-2 J-101 4,J-301, 

shielded male contacts, 11 round Amp·Conv J-2001 

unshielded female contacts; polar• 

Used on AM-453/FRR-24 only 

Used on AM-451/FRR-24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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J-101 4 

(cant) 

J-102 

4 

ized; straight; 4 3/4" lg x 2 3/16" 

h x 21/32" d excl contacts; 8 male 

contacts:.suitable for RG-59/U 

cable; rectangular cad plated brass 

frame w)silver plated brass con· 

tacts mtd on laminated plastic 

base; mts by two 0.390" di am mtg 

holes 4.062" between mtg/c; guide 

pin bushing keyA and B at9 

a' clack; for replacement use N 17· 

C· 73725· 5315 

Connector, receptacle: one round 

female contact; straight; 11-16" 

sq x 1 1/32" lg o/a; brass silver 

pi ated, round body w/ square mtg 

flange; suitable for RG-59/U cable; 

mts by four no. 3/56 tapped holes 

on 1/2'' x 1/2" mtg/c 

Used on AM·450/FRR·24 only 

T-101 input UG-262/U N17·C-73108-7660 1374 L646·1 J-102, J-110 

thru J. 116, 

J-206 thru 

J·209,J·215 

thru J-218, 

J-224 thru 

J-227,J·233 

thru J-237, 

I J. 248 thru 
I 252,J·255, 

J. 258, J. 261, 

J-302 thru 

J·307,J·402, 

J-403,J-602 

thru J-607, 

J·704,J·705, 

J-809 thru 

J-815, J-904, 

J·906,J-907, 

J-1004, 

J-1005, 

J-1007 thru 

J-1009, 

J-1102, 

J·1103, 

J-1203 thru 

J-1207, 

264 
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SYMBOL 
DESIG. 

J-102 

(cont} 

J-103 

J-104 

J-105 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

JACKS (continued) 

J-1304 thru 

J-1309 

Connector, receptacle: one round V-102 input N17·C·72811·2237 1238 M368·1 J-103 

female contact; 90°angle type; 

1 1/16" lg X 3/4" wd X 29/32" d 

a/a; cyli-ndrical body w/90° elbow; 

sq mtg surface W/4 mtg holes 

0. 136" diam on 0.531" mtg/ c 

Connector, receptacle: one round T·l08 output 1238 L648-1 J·104,J-106, 

female contact; straight; 1 1/16" J-107,J-108, 

lg x 3/8" diam w/11/16" sq mtg J-118 

flange; 52 ohms impedance; round 

shape, brass silver plated; four 

3-56 tapped holes on 1/2" x 1/2" 

mtc/c 

Adopter, connector: co•ax cable V-104 injection N 17-A-27451·1061 1374 L645-1 J·l05,J-201 

terminator; silver plated brass; input thru J-2 05, 

25/32" lg x 7/16" across flats; J-210 thru 

BNC type connector for RG-59/U J-214,J·219 

and RG-62/U cable thru J-223, 

J-228 thru 

J-237,J-243 

thru J-247, 

J-253,J-254, 

J·256,J-257, 

J-259,J·260, 

J-802 thru 

J-808, 

P-3907 

TOT. 
NO. 
PER 
EQ. 

12 

60 

151 

EQUIP. 
REPAIR 
PARTS 
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J-106 

J-107 

J-1 08 

J-109 

J-110 

J-111 

J-112 

J-113 

J-114 

J-115 

J-116 

J-117 

J-118 

J-119 

thru 

J-200 

J-201 

thru 

J-204 

Same as J-1 04 

Same as J-1 04 

Same as J-104 

Not Used 

Same as J-102 

Same as J-102 

Same as J-102 

Same as J-102 

Same as J-102 

Same as J-10 2 

Same as J-102 

Connector, male contact: 7 round 

male contacts; straight; 1 9/32" sq 

x 19/32" d; round aluminum body 

w/rectangular mtg flange; molded 

phenolic insert; cable opening 

27/32" diem; mts by four 0.120" 

diem holes on 31/32" x 31/32" 

mtg/c 

Same as J-1 04 

Not Used 

Same as J-105 

Local RF amp 

output 

Local Oscillator 

output 

Remote oscillator 

input 

AGC input 

Local oscillator 

output 

Remote asci llator 

input 

1750 kc output 

Crystal calibrate 

input 

Antenna input, 

Local oscillator 

output 

Power input con· 

nectar 

Local oscillator 

output 

Local oscillator 

input feedthru 

339 QO 13-1 J-117,J-242 15 
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SYMBOL 
DESIG. 

J-205 

J-206 

J-207 

thru 

J-209 

J-210 

thru 

J-213 

J-214 

J-215 

thru 

J-218 

J-219 

thru 

J-222 

J-223 

J-224 

thru 

J-227 

J-223 
thru 
J-232 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Some as J-105 S-201A to S-202D 

interconnection 

feedthru 

Some as J-102 Local esc input 

Some as J-102 Local osc input 

Some as J-1 05 Remote osc out-

put feedthru 

Some as J-1 OS S-2018 to S-2028 

interconnect ion 

feedthru 

Some as J- 102 Remote osc output 

Same as J-1 05 Local osc input 

feedthru 

Some as J-105 S-201C to S-202C 

interconnection 

feedthru 

Some as J-1 02 Local osc input 

Sameos J-105 Crystal calibrate 
output feedthru 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. >< <( 
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J-233 

thru 

J-236 

J-237 

J-238 

J-239 

thru 

J-241 

J-242 

J-243 

thru 

J-246 

J-247 

J-248 

thru 

J-251 

J-2S2 

J-2S3 

J-254 

J-255 

J-256 

Same as J-10S 

Same as J-1 OS 

Connector, receptacle: 7 round 

female contacts; straight type; 

1 9/32" sq x 29/32" lg excl con-

tacts; round body w/sq mtg flange; 

aluminum w/sand blast and clear 

lacquer finish; molded phenolic in-

sert; 27/32" diam cable opening; 

mts by four 0, 120" d iam holes an 

31/32" x 31/32" mtg/c 

Same as J-238 

SameasJ-117 

Some as J-10S 

Same as J-1 OS 

Same as J-1 02 

Same as J-102 

Same os J-1 OS 

Some os J-1 OS 

SorneosJ-102 

Same os J-105 

Crystal calibrate 

output 

Crystal calibrate 

input 

Power output 

Power output 

Power input 

AGC output feed-

thru 

AGC input feed-

thru 

AGC output 

AGC input 

S-202B to S-201 S 

interconnection 

feedthru 

Remote osc input 

feedthru 

Remote osc input 

S-202C to S-201C 

interconnection 

feedthru 

AN 3102-165-1S 339 Q01S-1 J-238 thru 1S 

J-241 ,J-2004 
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SYMBOL 
DESIG. 

J-2S7 

J-2S8 

J-2S9 

J-260 

J-261 

J-262 

thru 

J-300 

J-301 

J-302 

J-303 

J-304 

J-30S 

J-306 

J-307 

J-308 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Some as J-1 OS Local osc output 

feedthru 

Some as J-102 Local osc output 

Some as J-10S S-202D to S-201A 

i nterconnecl ion 

feedthru 

Some as J- 1 OS Local osc output 

feedthru 

Some as J-102 Local osc output 

Not Used 

Some as J-101 4 Multiconnector 

Some as J-102 1750 kc input to 

V-303 

Some as J-102 1750 kc input to 

V-301 

Some as J-1 02 17SO kc input to 

V-304 

Some as J-1 02 50 kc output 

Some as J-1 02 1700 kc input or 

output 

Same as J-102 1750 kc input to 

V-302 

Connector, receptacle: 14 round Power input AN 3102A-20- N 17-C-72637-4339 339 P-147-1 J-308, J -404, 

male contacts; polarized; straight; -27P J-60t',J-706, 

EQUIP. 
REPAIR 
PARTS 

TOT. 
Nb. 
PER i EQ. X < 
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J-308 
(cant) 

J-309 

thru 

J-400 

J-401 

J-402 

J-403 

J-404 

J-405 

thru 

J-600 

J-601 

J-602 

J-603 

J-604 

J-605 

J-606 

J-607 

J-608 

J-609 

thru 

J-700 

J-701 

J-702 

,,I 

1 1/2" sq x 1 3/8" lg round alu-

minum body w/sq mtg flange; 

molded brown melamine insert; 4 

mtg holes 0.120" diem on flange 

on 1 5/32" x 1 5/32" mtg/ c AN-

W-C-591B spec MIL-C-5015 

Not Used 

Same as J-1011 

Same as J-102 

Same as J-102 

Same as J-308 

Not Used 

SameasJ-101 2 

Same as J-102 

Same as J-1 02 

Same as J-102 

Same as J-102 

Same as J-102 

Same as J-1 02 

Same as J-308 

Not Used 

Same as J-101 3 

Jack, telephone: for 2 cond plug, 

0.250" diarn, plug shank lg 

1 3/32" (approx); 3 15/32" lg x 

9/16" wd x 13/16" h; single con· 

tact J-1; contains two holes 3/8" 

between/c, one hole 0.450" diem 

I 

Mul itconnector 

50 kc output 

50 kc input 

Power input 

Multi connector 

FS CONS output 

50 kc AM output 

50 kc AM output 

50 kc FS output 

50 kc input 

AGC input 

Power input 

Multi connector 

Phone output JJ-086 1150 M797-1 

J-816,J-908, 

J-1010, 

J-1104, 

J-1208, 

J-1310 

J. 702,J-703, 12 

J-902,J-903, 

J-1002, 

J-1003 
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SYMBOL 
DESIG. 

J-702 

(cont) 

J-703 

J-704 

J-705 

J-706 

J-707 

J-708 

thru 

J-800 

J-801 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

for jack sleeve, other hale 0.156" 

d iam far mtg hardware 

Same as J-702 Line output 

Same as J-102 AGC output 

Same as J-1 02 50 kc input 

Same as J-308 Power input 

Connector, receptacle: 3 round Audio output At-< 3102A-14S N17-C-72240-1705 128 M974-1 J-707,J-9Q9, 

female contacts; polarized; -12S J-1011, 

straight; 1 3/16" sq x 1 3/16" max J-1105, 

lg incl contacts; round aluminum J-2002, 

body w/sq mtg flange; molded J-2102 , 
brown melamine insert; 4 mtg holes J-2202, 

0.120" diom on flange on 29/32" J-3904, 

x 29/32" mtg/c;AN-W-C-591 B spec J-3905 

Not Used 

Connector, receptacle: 8 round Female multicon- N17-C-73725-5319 1238 M822-7 J-801,J-1001 

shielded rna le contacts, 11 round nectar 

unshielded female contacts; polar-

ized; straight; 4 3/4" lg x 2 3/16" 

h x 21/32" d excl contacts; 8 male 

contacts suitable for RG-59/U co-

ble; rectongulor brass cod plated 

frame w/bross silver plated con-

tacts mtd on laminated plastic 

bose; mtd by two 0.390" diem 

holes 4.062" between mtg/c; guide 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. >< <( 

0 ::I 
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J-801 

(cant) 

J-802 

J.803 

J-804 

J-805 

J-806 

J-807 

J-808 

J-809 

J-810 

thru 

J-812 

J-813 

thru 

J-815 

J-816 

J-817 

thru 

J-900 

pin bushing keys A and B at 12 

o'clock; for replacement use N17-

C-73725-5315 

Same as J-1 05 

Same as J-105 

Same as J-105 

Same as J-10S 

Same as J-1 OS 

Same as J-1 OS 

Same as J-1 OS 

Same as J-1 02 

Same as J-1 02 

Same as J-102 

Same as J-308 

Not Us-ed 

V-802 plate to 

P-801 no. 14 feed· 

thru 

V-802 plate to 

P-801 no. 13 feed-

thru 

V-802 plate to 

P-801 no. 19feed-

thru 

V-804 plate to 

P-20 1 no. 1 feed-

thru 

V-804 plate to 

P-801 no. 7 feed-

thru 

V-804 plate to 

P -801 no. 8 feed· 

thru 

V-806 plate to 

P-801 no. 12feed-

thru 

Crystal calibrate 

output 

Osc B output 

Osc A output 

Power input 
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SYMBOL 
DESIG. 

J-901 

J.902 

J-903 

J-904 

J-905 

J-906 

J-907 

J-908 

J-909 

J-910 

thru 

J-1000 

J-1001 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Connector, receptocl e: 8 round Multi connector N 17-C-73725-5317 1238 M822-6 J-90], J-400 1 

shielded mole contacts, 11 round 

unshielded female contacts; polar-

ized; straight; 4 3/4" lg x2 3/16" 

h x 21/32" d excl contacts; 8 mole 

contacts suitable for RG-59/U co-

ble; rectangular brass cod plated 

frame w/silver plated contacts 

mounted on laminated plastic bose; 

mts by twoholes 0.390" diom 

4.062" between mtg/c; guide pin 

bushing key A of 12 o'clock, guide 

pin bushing key B at 9 o'clock; 

for replacement use N 17-C-73725-

5315 

Some os J-702 Phone output 

Some os J-702 Line output 

Some as J-102 Keyed DC output 

Not Used 

Some as J-1 02 AGC output 

Some as J-1 02 50 kc AM input 

Some as J-308 Power input 

Some as J-707 Audio output 

Not Used 

Same as J-801 Multi connector 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X ~ 
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V1 

J-1002 

J-1003 

J-1004 

J-1005 

J-1006 

J-1007 

J-1008 

J-1009 

J-101 0 

J-1011 

J-1012 

thru 

J-1100 

J-110 1 

J-1102 

J-11 03 

J-1104 

J-1105 

,, 

Some as J-702 

Some as J-702 

Same as J-102 

Some as J-1 02 

Not Used 

Some as J-102 

Some as J-102 

Some as J-102 

Some as J-308 

Some as J-707 

Not Used 

Connector, receptacle: 8 round 

shielded mole contacts, 11 round 

unshielded female contacts; polar-

ized straight; 4 3/4" lg x 2 3/16" 

h x 21/32" wd excl contacts; 8 

mole contacts suitable for RG-59/U 

cob I e; rectongu lor bros s cod pI oted 

frame w/bross silver plated con-

tocts mtd on laminated plastic 

bose; mts by two 0.390" diom 

hoI es 4. 062" between rntg/ c; 

guide pin bushing key A at 12 

o'clock, guide pin bushing key B 

at 6 o'clock; for replacement use 

N 17-C-73725-531 5 

Same as J-102 

Same as J-1 02 

Some as J-308 

Same as J-707 

I 
Phone output 

Line output 

50 kc AM input 

Keyed DC output 

AGC output 

50 kc AM input 

50 kc AM input 

Power input 

Audio output 

Mu It i connector N 17-C-73725-5323 1238 

Keyed DC input 

External tone in-

put 

Power input 

Audio output 

M822-9 J-1101 3 55 1 
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SYMBOL 
DESIG. 

J-1106 

J-1107 

J.1J08 

thru 

J-1200 

J-1201 

J-1202 

J-1203 

J-1204 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART 'INVOLVED 
NO. 

NO. 

JACKS (continued) 

Jack, telephone: for two cond pi ug Phone output N 17-J-295 13-6221 5 K314-1 IJ-1106, 
0.250" diom; 1 19/32" lg x 5/8" J-1107 

wd x 1 3/32" h; contact arrange-

ment J4-1 B; inc I 1 steel washer 

and 2 hex nuts; mts thru 3/8" hole 

Some as J-1106 Phone output 

Not Used 

Connector, receptacle: 8 round Multi connector 1238 M822-8 J-1201 

shielded mole contacts, 11 round 

unshielded female contacts; polar-

ized; straight; 4 3/4" lg x2 3/16" 

wd x 21/32" d excl contacts; 8 

mole contacts suitable for RG-59/U 

cable; rectangular bross cod plated 

frame w/brass silver plated con-

tacts mtd on laminated plastic 

base; mts by two 0.390" diem 

holes 4.062" between mtg/c; guide 

pin bushing key A at 12 o'clock, 

guide pin bushing key Bat 3 

o'clock; forreplocementuse N17-C-

73725-5315 

Not Used 

Same as J-1 02 1700 kc output 

Some as J- 102 FS keyed DC out-

put 

'- co I ..... 
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REPAIR 

0 ct 
0.. n 
I ... 

PARTS '- 0 • ... :a 
,..., 
0 

TOT. 
~ 

NO. 
PER i 
EQ. X < 

0 :I 
CZl 0 

6 

3 55 1 



0 
;iO 

C) 

z ,.. 
r 

:iiO 
m 
VI 
-1 
;a 

n 
-t 
m 
0 
VI 
m 
n 
c: 
~ 
-1 
-< -z ., 
0 
:iiO 
~ ,.. 
-1 
0 
% 

00 
I 
~ 
~ 

...... 

J-1205 

J-1206 

J- 120 7 

J-1208 

J-1209 

thru 

J-1300 

J-1301 

J-1302 

J-1303 

J- 1304 

J-1305 

J-1306 

J-1307 

J-1308 

Some as J-102 

Some as J-1 02 

Some as J-102 

Some as J-308 

Not Used 

Connector, receptacle: 8 round 

shielded mole contacts, 11 round 

unshielded female contacts; polar-

ized; straight; 4 3/4" lg x 2 3/16" 

h x 21/32" wd excl contacts; 8 

.male contacts suitable for RG-5WU 

cable; rectangu lor brass cadmium 

plated frame w/brass silver plated 

contacts mtd on laminated plastic 

base; mounts by two 0. 390" diom 

holes 4.062" between mtg/c; guide 

pin bushing key A at 3 o'clock, 

guide pin bushing key Bat 9 

o'clock; for replacement use N17-
' C-73725-531 5 

Not Used 

Not Used 

Same as J-102 

Same as J-102 

Same as J-1 02 

~ ._ 

Same as J-102 

'"" 
Same as J-102 

DC reference 

voltage input 

50 kc FS input 

FS CONS input 

Power input 

Multi connector N 17-C-73725-5209 1238 

.• 

' 
FS .keyed DC in-

put 

FS keyed DC out-

put 

FS keyed DC in-

put .. · ~· .. 
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,. 
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FS keyed DC out-

put 

-
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SYMBOL 
DESIG. 

J-1309 

J-1310 

J-1311 

J-1312 

thru 

J-1502 

J-1503 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG- lNG & DESIG. 

NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

JACKS (continued) 

Same as J-102 DC ref voltage 

output 

Same as J-308 Multi connector 

Connector, receptacle: 5 round Multi connector AN 3102A-14S N17-C-72616-1135 339 P492-1 J-1311 

male contacts; polarized; straight; -5P 

1 3/16" sq x 1 3/16" lg; alumin-

urn body w/sq mtg flange; molded 

brown melamine insert; four mtg 

holes 0.120" diam on 29/32" x 

29/32" mtg/c 

Not Used 

Connector, adaptor: double ended AGC in UG-414/U N 17-C-67728-3321 1238 Q467-1 J-1503 thru 

female; one round female contact J-1509, 

on each end; straight; adapts UG- J-1515, 

260/U plug to UG-260/U plug; J-1516, 

11/16" sq x 1 9/32" lg; brass sil- J-1520 thru 

ver plated, round body w/sq mtg J-1525, 

flange; four no. 3-56 tapped mtg J-1527 thru 

holes on 1/2" x 1/2" mtg/c J-1529, 

J-1532, 

J-1603 thru 

J-1609, 

J-1615 thru 

J-1625, 

J-16-27 thru 

J-1629, 

J-1631 thru 

TOT. 
NO. 
PER 
EQ. 
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J-1503 

(cant) 

J-1504 

J-1505 

J-1506 

J-1507 

J-1508 

J-1509 

J-1510 

thru 

J-1514 

J-1515 

J-1516 

J-1517 

thru 

J-1519 

J-1520 

J-1521 

J-1522 

J-1523 

J-1524 

J-1525 

J-1526 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Not Used 

Same as J- 1503 

Same as J-1503 

Not Used 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Not Used 

AGC patch com 

AGC patch 

AGC aut 

1700 kc in-out 

1700 kc patch 

1700 kc patch 

com 

Ant in 

Ant in 

Spare 

Rem osc in 

Osc out 

Osc out 

Xtal osc patch 

Spare 

J-1638, 

J-1703 thru 

J-1709, 

J-1715, 

J-1716, 

J- 1720 thru 

J-1725, 

J-1727 thru 

J-1729, 

J-1732, 

J-1801 thru 

J-1852 
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SYMBOL 
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J-1527 

J-1528 

J-1529 

J-1530 

J-1531 

J-1532 

J-1533 

J-1534 

thru 

J-1602 

J-1603 

J-1604 

J-1605 

J-1606 

J-1607 

J-1608 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Same as J-1503 Ant out 

Same as J-1503 Ant in 

Same as J-1503 Ant in 

Not Used 

Not Used 

Same as J-1503 Spare 

Adapter, N to BNC: male one end, Ant input UG-335/U 1238 Q466-1 ~-1533, 
female other end; one round male ~-1639, 
contact on one end; one round fe- ~-1733 

rna le contact on other end; 

straight; adapts N type plug to 

BNC type connector; 1 '' sq x 

1 23/32" lg; brass silver plated, 

round body w/sq mtg flange; four 

1/8" diam mtg holes on 23/32" x 

23/32" mtg/ c 

Not Used 

Same as J-1503 AGC in 

Same as J-1503 AGC patch com 

Same as J-1503 AGC patch 

Some as J-1503 AGC out 

Same as J-1503 1700 kc in-out 

Same as J-1503 1700 kc patch 
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J-1609 Same as J-1503 

J-1610 Not Used 

thru 

J-1614 

J-1615 Some os J-1503 

J-1616 Some as J-1503 

J-1617 Some as J-1503 

J-1618 Some as J-1503 

J-1619 Some as J-1503 

J-1620 Some as J-1503 

J-1621 Some as J-1503 

J-1622 Same as J-1503 

J-1623 Some as J-1503 

J-1624 Some as J-1503 

J-1625 Same as J-1503 

J-1626 Not Used 

J-1627 Some as J-1503 

J-1628 Some as J-1503 

J-1629 Some as J-1503 

J-1630 Not Used 

J-1631 Some as J-1503 

J-1632 Same as J-1503 

J-1633 Some as J-1503 

thru 

J-1635 

J-1636 Some as J-1503 

thru 

J-1638 

J-1639 Some as J-1533 

J-1640 Not Used 

thru 

J-1702 

1700 kc patch com 

Ant in 

Ant in 

Xtol col line 

Xtol col in 

X tal col I ine 

Spore 

Rem esc in 

Osc out 

Osc out 

Osc potch 

Osc patch 

Ant out 

Ant in 

Ant in 

Xtal cal out 

Spore 

Osc A 

Osc B 

Ant input 
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SYMBOL 
DESIG. 

J-1703 

J-1704 

J-1705 

J-1706 

J-1707 

J-1708 

J-1709 

J-1710 

thru 

J-1714 

J- 1715 

J-1716 

J-1717 

thru 

J-1719 

J-1720 

J-1721 

J-1722 

J-1723 

J-1724 

J-1725 

J-1726 

J-1727 

J-1728 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Same as J-1503 AGC in 

Same as J-1503 AGC patch com 

Same as J-1503 AGC patch 

Same as J-1503 AGC out 

Same as J-1503 1700 kc in-out 

Same as J-1503 1700 kc patch 

Same as J-1503 1700 kc patch com 

Not Used 

Same as J-1503 Ant in 

Same as J-1503 Ant in 

Not Used 

Same as J-1503 Spare 

Same as J-1503 Rem osc in 

Some os J-1503 0 sc out 

Same as J-1503 Osc out 

Same as J-1503 X tal osc patch 

Same as J-1503 Spare 

Not Used 

Same as J-1503 Ant out 

Same as J-1503 Ant in 
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J-1729 

J-1730 

J-1731 

J-1732 

J-1733 

J-1734 

thru 

J-1800 

J-1801 

J-1802 

thru 

J-1804 

J-1805 

J-1806 

thru 

J-1808 

J-1809 

J-1810 

thru 

J-1812 

J-1813 

J-1814 

J-1815 

J-1816 

J-1817 

J-1818 

thru 

J-1820 

J-1821 

J-1822 

J-1823 

thru 

J-1825 

Same as J-1503 

Not Used 

Not Used 

Same as J-1503 

Same as J-1533 

Not Used 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Same as J-1503 

Ant in 

Spare 

Ant input 

AGC patch com 

AGC patch 

1700 kc patch 

com 

1700 kc patch 

Spare 

FS CONS in • 

Ext tone in 

AGC out 

AGC out 

AGC com out 

Spare 

1700 kc out 

Spare 

Spare 

FS CONS line 
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J-1826 

J-1827 

thru 

J-1829 

J-1830 

thru 

J-1833 

J-1834 

thru 

J-1837 

J-1838 

J-1839 

J-1840 

thru 

J-1842 

J-1843 

thru 

J-1845 

J-1846 

J-1847 

thru 

J-1850 

J-1851 

J-1852 

J-1853 
thru 
J-2000 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. NO. 

JACKS (continued) 

Same as J. 1503 Ext tone out 

Same as J-1503 50 kc FS in 

Same as J-1503 50kcAMin 

Same as J- 1503 Keyed DC out 

Same os J- 1503 Ext tone in 

Same as J-1503 Ext tone in 

Same as J-1503 50 kc FS line 

Same as J-1503 50 kc AM bus 

Same as J. 1503 50 kc AM in 

Same as J-1503 Keyed DC in 

Same as J-1503 Ext tone out 

Same as J-1503 Ext tone out 

Not Used 

I 
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J-2001 

J-2002 

J-2003 

J-2004 

J-2005 

J-2006 

thru 

J-2009 

J-201 0 

thru 

J-21 00 

J-2101 

J-2102 

J-2103 

J-2104 

thru 

J-2109 

J-2110 

thru 

J-2200 

J-2201 

J-2202 

Same as J-101 4 

Same as J-707 

Connector, receptacle: 3 round 

male contacts; polarized; straight; 

1 7/16" lg X 1 1/2" wd X 1 1/2" 

h; cylindrical aluminum body w/ 

sq mtg flange; molded phenolic in-

sert; cable opening 1 5/32" 00; 

four 0.120" diam mtg holes on 

1- 156" x 1- 156" mtg/c 

Sa me as J-238 

Connector, receptacle: 14 round 

female contacts; polarized; 

straight; 1 1/2" sq x 1 1/8" lg 

excl contacts; round aluminum 

body w/rectangular mtg flange; 

molded phenolic insert; mts by 

four 0.120" diam holes on 1 5/32" 

x 1 5/32" mtg/c; MIL-C-5015 

Same as J-2005 

Not Used 

Same as J-101 3 

Same as J-707 

Same as J-2003 

Same as J-2005 

Not Used 

Same as J-1012 

Same as J-707 

Multi connector 

AC output 

AC input AN 3102A-20 N 17-C-72605-2704 339 Q716-1 

-3P 

Power output 

Power output AN 3102A-20 N17-C-72273-4276 339; P770-1 

-27S 2062-66 

Power output 

Multi connector 

AC output 

AC input 

Power output 

Multi connector 

AC output 

J-2003, 9 

J-2103, 

J-2203, 

J-340 1 thru 

J-3405 

J-2005 thru 25 

J-2009, 

J-2104 thru 

J-2109, 

J- 2204 thru 

J-2207 
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SYMBOL 
DESIG. 

J-2203 

J-2204 

J-2205 

thru 

J-2207 

J-2208 

thru 

J-3400 

J-3401 

J-3402 

thru 

J-3405 

J-3406 

J-3407 

thru 

J-3410 

J-3411 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG- lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

JACKS (continued) 

Same as J-2003 AC input 

Same as J-2005 Power putput 

Same as J-2204 Power output 

Not Used 

Sa me as J-2003 AC input to 

S-3401 

Same as J-2003 AC input to 

S-3402 thru S-3405 

Connector, receptacle: 3 contacts, AC output to Bay AN 3102A-20 N17-C-72241-2704 339 Q980-1 J-3406 thru 

round female; polarized; straight; no. 1 -3S J-341 0 

1 7/16" lg X 1 1/2" wd X 1 1/2" 

h; cylindrical aluminum body w/ 

sq flange; molded phenolic insert; 

cable opening 1 5/32" OD; four 

0.120" diem mtg holes on 1.156" 

x 1.156" mtg/c; AN 3102A-20-3S, 

MIL~C-5015 

Same as J-3406 AC output to Bay 

no. 2 thru Bay no. 

4 

Connector, receptacle: double T AC receptacle N 17-C-73746-7636 93; Q722-1 J-3411 

slots w/parallel blades; straight 9575 

TOT. 
NO. 
PER 
EQ. 

5 
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J-3411 

(cant) 

J-3412 

thru 

J-3900 

J-3901 

J-3902 

J-3903 

J-3904 

J-3905 

J-3906 

thru 

J-4000 

J-4001 

type; 2.625" lg x 1.328" wd x 

1.125" d excl mtg flanges; 10 

amps at 250 v,. 15 amps at 125 v; 

rectangular bakelite box; two side 

mtg flanges w/clearance holes for 

no. 6-32 screws; side wired 

Not Used 

Connector, receptacle: 3 round 

male contacts; polarized; straight; 

1 3/16" sq x 1 3/16" lg max 

o/ a; round aluminum body w/sq 

mtg flange; molded brown mela-

mine insert; four mtg hales 0.120" 

diam on 29/32" x 29/32" mtg/c 

Same as J-3901 

Connector, receptacle: 5 round 

female contacts; polarized; 

straight; 1 3/16" sq x 1 5/16" lg 

max o/a; round aluminum body 

w/sq mtg flange; sandblast finish; 

molded brown melamine insert; 

four mtg holes 0. 120" diam on 

29 /32'' x 29 /32'' mtg/ c 

Same as J-707 

Same as J-707 

Not Used 

Some as J-901 

AC input for blow- AN 3102A-14S N17-C-72604-1705 339 

er motor (left -12P 

side) 

AC input for blow-

er motor (right 

side) 

Terminal box AN 31 02A-14S N 17-C-72252-1135 339 

te I etype in put -5S 

Terminal box 

teletype output 

no. 1 

Terminal box 

teletype output 

no. 2 

Multi connector 

H549-1 J-3901, 5 

J-3902 

P792-1 J-3903 1 

.,,.. 
>z 
;10'-... .... ., 
flt;IO 

r::O -...., 
fit~ -t 

% 
,..;10 
<m 
fltflt 
::t-t 
-;10 .,_ 
fltn 
~-t _,m 
!c 

'-1 
We~t ,_.. 
_, n ..... 
I -tg 
8Q) .... 



00 
I ... 

t-o 
00 

;:10 
m 
Cll 
~ 
;:10 

n 
~ 
m 
c 
Cll 
m 
n c: 
;:10 

·~ 
-< 
% ., 
0 
;:10 

~ 
~ 

0 
% 

0 
;:10 

(;') 

% ,... 
r-

SYMBOL 
DESIG. 

K-101 

thru 

K-1200 

K-1201 

K-1202 

thru 

K-2000 

K-2001 

K-2002 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

RELAYS 

Not Used 

Relay, armature: DPDT; contact CONS relay N17-R-65087-5801 1111; R009-16 K-120 1 

rating 2 amps at 28 v DC or 115 v 22RJCC 

AC; single winding, operating cur- -8000G 

rent 2.3 ma, release current 0.8 ma, 

DC resistance 8000 ohms; solder 

lug term an coil and contacts; 1" 

sq x 1 3/4" lg excl mtg studs and 

term; two no. 4-40 studs on 1/2" 

mtg/ c; shock and vi brat ion resist· 

ing; hermetically sealed 

Not Used 

Relay, armature: SPOT; normally Overvoltage trip N17-R-65656-6715 1111; Q 174-2 K-2001, 

open; contact rating 100 ma at 200 relay SRJ K-2103 

v; single winding, contacts close 

at 200 v DC ±5%, coil resistance 

24,000 ohms, insulated coil; sol-

der lug term; 1 3/4" sq x 3 5/32" 

lg o/a; mts by two no. 6-32 studs 

located diagonally on 1.032" x 

1.032" mtg/c hermetically sealed 

metal case 

Relay, armature: DPDT; contact AC input relay N 17-R-64415-691 0 684; Q012-1 K-2002, 

rating 10 amps at 115 v 50-60 eye; 964B K-2101 

silver contacts 1/4" diam; single K-2201 

EQUIP . 
REPAIR 
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TOT. 
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PER z 
EQ. X c( 
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K-2002 

{cant) 

K-2003 

thru 

K-2100 

K-2101 

K-2102 

K-2103 

K-2104 

thru 

K-2200 

K-2201 

K-2202 

K-2203 

L-101 

thru 

L-106 

winding, 120 v AC operation, in-

sulated coil; solder lug term on 

coil and contacts; 2 11/16" lg x 

1 5/8" wd x1 9/16"h; mts bytwo 

no. 6-32 tapped holes 2" be-

tween/c 

Not Used 

Same as K-2002 

Relay, armature: SPOT; contact 

rating 100 rna inductive load at 

115 v AC; single winding, con-

tacts close at 300 v DC ±8%, coil 

resistance 56,000 ohms, insulated 

coil; solder lug term; 1 3/4" sq x 

3 5/32" lg o/a; mts by two no. 

6-32 studs located diagonally on 

1.032" x 1.032" mtg/ c; hermeti-

cally sealed metal case 

Same as K-200 1 

Not Used 

Same as K-2002 

Same as K-2102 

Same as K-2202 

Not Used 

AC input relay 

Overvoltage trip N 17-R-65679-6001 1111; 

relay (+300 v) SRJ 

I 

Overvoltage trip 

relay (+210 v) 

AC input relay 

Overvoltage trip 

relay (+300 v) 

Overvoltage trip 

relay (minus 300 

v) 

INDUCTORS 

Q174-1 K-2102 3 55 1 

K-2202 

K-2203 
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SYMBOL 
DESIG. 

L-107 

L-108 

L-.1 09 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND {NAVY 

AND AND DRAW- SYMBdL 
FUNCTION {SIGNAL MFGR'S. 

DESCRIPTION TYPE) lNG & DESIG. 
NO. 

CORPS) DESIG- PART INVOLVED 
STOCK NATION 

NO. 
NO. 

INDUCTORS (continued) 

Coil, RF: parasitic suppressor: V-108 plate choke * 1; SA:8940 L-107 

single winding, single Ioyer SA:8940 

wound; unshielded; inductance 

0.13 microhenry; 0.655" lg x15/64" 

diom; wound on 100 ohm, 1/2 watt 

composition resistor; two oxiol 

wire leads; 7 turns no. 22E 

Not Used 

Coil, RF: RF choke; single wind- Line fi Iter N16-C-72536-4385* 1; SA:5109 L-109,L-ll1, 

ing, single Ioyer wound; unshield- SA:5109 L-112, L-114, 

ed; inductance 1.50 microhenry; L-318,L-319, 

3/4" lg x 0.226" diem; bakelite L-427, L-428, 

form; two oxiol wire leads; 33 L-429, L-604, 

turns no. 26E L-605, L-606, 

L-705,L-706, 

L-707, L-816, 

L-817, L-902, 

L-903,L-904, 

L-1004, 

L-1 005, 

L-1Q06, 

L-1101, 

L-1102, 

L-11 03, 

L-1209, 

L-1210, 

L-1211, 

L-1301, 

Not furnished os o maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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TOT. 
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L-109 

(cont) 

L-110 

L-111 

thru 

L-115 

L-116 

thru 

L-300 

L-301 

L-301A 

L-301 B 

L-302 

L-302A 

* 

Coil, RF: RF choke; single wind- I Line filter 

ing, single layer wound; unshield-

ed; inductance 0.25 microhenry; 

53/64" lg x 0.336" diam; bake-

lite form; Two axial wire leads; 8 

turns no. 16E 

Same os L-109 Line filter 

Not Used 

Transformer, RF: IF transformer I Z-301 inductor 

two windings, 3 pie universal 

wound; unshielded; 6.0 microhen-

ries/32 microhenries; DC resist-

ance 0.24 ohms/0. 72 ohms; 1st 

pie 20 turns;· 2nd pie 13 turns; 

3rd pie 43 turns; 2nd and 3rd pie 

continuous winding; wire size 

ltiz no. 15/41 SSE; 2 3/8" lg x 

0.375" max diam; ceramic form, 

air core; mts in shielded can; 4 

wire lead terminals 2" lg; lac-

quered for tropical use; part of 

Z-301; for reference only 

Part of L-301 

Part of L-301 

Same as L-30 1 except part of 

Z-302 

Part of L-302 

L-301 primary 

L-301 secondary 

Z-302 inductor 

L-302 primary 

L-1302, 

L-1305, 

I 
N 16-C-71944-9492* 1; I SA:8131 I L-110,L-113, 47 

SA:8131 L-115, 

L-1212, 

L-1213, 

L-1214, 

L-1303, 

L-1304 

N17- T-82067-1117 1; SA:8049 L-30 l,L-302, 18 

SA:8049 L-303, L-304, 
' L-313, 

L-1204 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot repaired or fabricated. 
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SYMBOL 
DESIG. 

L-302B 

L-303 

L·303A 

L-303B 

L-304 

L-304A 

L-3046 

L-305 

L-305A 

L-305B 

L-306 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & PESIG. CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 

NO. 
NO. 

INDUCTORS (continued) 

Port of L-302 L-302 secondary 

Some as L-301 except part of Z-303 inductors 

Z-303 

Part of L-303 L-303 primary 

Part of L-303 L-303 secondary 

Same as L-301 except part of Z-304 inductors 

Z-304 

Part of L-304 L-304 primary 

Part of L-304 L-304 secondary 

Transformer, RF: IF transformer; Z-305 inductors N17- T-82076-6507 1; SA:8041 L-305, L-306, 

two winding, 4 pie universal SA:8041 L-307, L-308, 

wound; unshielded; 1st pie: 43 L-312 

turns; 2nd pie: 9 turns; 3rd pie: 

9 turns; 4th pie: 43 turns; 1st and 

2nd pie continuous winding; 3rd 

and 4th continuous winding; wire 

size litz; no. 15/41 SSE; 2 3/8" 

lg x 0.375" diom; ceramic form; 

air core; mts in shielded con; 4 

wire terminal leads, 2" lg; lac-

quered for tropical use; primary 

and secondary 27.5 microhenries 

±2%; 0.62 ohms each ±5%; part of 

Z-305; for reference on I y 

Port of L-305 L-305 primary 

Part of L-305 L-305 secondary 

Same as L-305; port of Z-306 Z-306 inductors 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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L-306A 

L-306B 

L-307 

L-307A 

L-307B 

L-308 

L-308A 
L-3088 

L-309 

L.-310 

L-311 

L-312 

L·312A 

L-3126 

Part of L-306 

Part of L-306 

Same as L-305 except part of 

Z-307" 

Part of L-307 

Part of L-307 

Same as L-305 except part of 
Z-308 

Part of L-308 
Part of L-308 
Coil, R F: choke; single winding; 

two pie universal wound; unshield-

ed; 765 microhenries ±20% at 575 

k;c;<~17, ohm~ de ±20% 225 turns per 

pie; total 450 turns; no. 36 ESN 

wire; 5/8" lg x 0.442" max diam; 

molded form, air core; 5/8" lg x 

3/16" diam; two 1 1/4" lg pig-

tail; bakelite resin varnish im-

pregnation 

Coil, VFO: 1700 kc; osci II a tor; 

single winding, single layer 

wound; unshielded; 48.5 micro-

henries at 2.5 me, de resistance 

0.455 ohms; 48 turns, I itz no. 

50/41 ESN wire; 2 3/8" lg x 

1 1/4" diam; ceramic form, air 

core; two 0.160" diam holes on 

2" mtg/c, 3/16" from edge; 2 

brass terminal studs on 1 1/2"" 

mtg/c 

Same as L-309 

Same as L-305 except part of 

Z-309 

Part of L-312 
~· 

., 

Part of L~n2 • 
,, 

L-306 primary 

L-306 secondary 

Z-307 inductors 

L-307 primary 

L-307 secondary 

Z-308 indu:tor 

L-308 primary 
L-308 secondary 
V-306 cathode N16-C-74251-2182 1; 

inductor SA:9134 

' Oscillator coil N16-C-73535-1021 1; 

SA:7176 

. ... 

V -308 cathode 

inductor 

Z-309 inductors 
.. 

L-312 primary 

"" •. . .. 
L-312 secondary 

; /' 

SA:9134 L-309, L-311 

L-315,L-320 

L-801,L-804 

L-805, L-806 

L-1205 

SA:7176 L-310 

·- ·~ 
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SYMBOL 
DESIG. 

L-313 

L-313A 

L-313B 

L-314 

L-315 

L·316 

L-317 

L-318 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

INDUCTORS (continued) 

Same as L·301 except part of Z-310 Z-310 inductors 

Part of L-313 L-313 primary 

Part of L-313 L-313 secondary 

Coil, RF: IF transformer; single V-310 plate in- N16-C-74896-8731 1· , SA:6708 L-314 

winding, 4 pie universal wound; ductor SA:6708 

unshielded; 225 turns per pie, litz 

no. 5/41 SN; 2 3/8" lg x 0.375" 

diam; ceramic form, air core; mts 

in shielded can; 2 wire lead termi· 

nals, 2" lg; lacquered for tropical 

use; 5000 microhenries ±5%; 38 

ohms de ±10%; port of Z-311; for 

reference only 

Same as L·309 V-311 cathode in-

due tor 

Coil, RF: choke; single winding, Filament RF filter N16-C-72833-1901* 1; SA:9148 L-316,L-317, 

single layer wound; unshielded; SA:9148 L·430,L-607, 

28 turns no. 24E wire; 3/4" lg x L-708,L-709, 

0.290" 00, excl wire lead term; L·818,L-819, 

bakelite form; 3/4" lg x 1/4" L-906, 

diom; 1 1/2" lg pigtails, 2 axial L-1104 

wire lead term; bake I ite resin var-

nish impregnation for tropical use 

Sameos L-316 Filament RF fil-

ter 

Same as L-109 B+ RF filter 

Not furnished as a rna i ntenanc e part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

3 
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EQUIP. 
REPAIR 
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L-319 Same as L-109 B minus RF.fil· 

ter 

L-320 Same as L-309 B+ V-310 plate 

fi Iter 

L-321 Coil, RF: choke, single winding Filament RF fil- N16-C-73039-890 1 * 1; SA:8633 L-321, L-322 6 

single layer wound; unshielded; ter SA:8633 

24 turns of no. 24 copper enamel 

wire; 0.625" lg x 0.125" diam; 

powered iron form; 1 1/2" axial 

wire leads; lacquered for tropical 

use; 6.5 microhenries; 0.039 ohm 

DC resistance 

L-322 Same as L-321 Filament RF fif· 

ter 

L-323 Not Used 

thru 

L-400 

L-401A Coil, RF: IF transformer winding; Z-403 primary N16-C-72668-3706 1; SA:6959 L-401A, 24 

single winding universal wound, SA:6959 L-401B, 

unshielded; 3.0 ohm DC resist· 
L-402A, 

once; 195 turns no. 7-38 SSE I itz L·402B, 

wire; 45/64" diam x 0.315" lg; L-403A, 

wire lead terminals 1 1/2" lg; L-403B, 

lacquered for tropical use; part L-404A, 

L·404B 
of Z-403 

L-401 B Same as L-401A Z-403 secondary 

L·402A Same as L -40 1 A except part of Z-404 primary 

Z-404 

L-4028 Same as L·401A except part of Z-404 secondary 

Z-404 

L-403A Same as L-40 1 A except part of Z-405 primary 

Z-405 

L-4038 Same as L·401A except part of Z-405 secondary 

Z-405 

L-404A Same as L-40 1 A except part of Z-406 primary 

Z-406 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
' 
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SYMBOL 
DESIG. 

L-404B 

L-405A 

L-4058 

L-406A 

L-4066 

L-407A 

L-407B 

L-408A 

L-408B 

L-409 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) lNG & DESIG. 
NO. CORPS) DESIG- PART INVOLVED STOCK NATION 

NO. NO. 

INDUCTORS (continued) 

Same as L-401 A except part of Z-406 secondary 

Z-406 

Coil, RF: IF transformer winding; Z-407 primary N 16-C-72669-9486 1; SA:6958 L-405A, 

single winding universal wound; SA:6958 L-405B, 

unshielded; 7.7 ohms DC resist- L-406A, 

once; 300 turns no. 10-41 I itz L-406B, 

wire; 29/32" diam x 0.275" lg; L-407A, 

wire lead terminals 2" lg; lac- L-407B, 

quered for tropiecl use; pert of L-408A, 

Z-407 L-408B 

Same as L-405A Z-407 secondary 

Same as L-405A except part of Z-408 primary 

Z-408 

Same as L-405A except part of Z-408 secondary 

Z-408 

Same as L-405A except part of Z-409 primary 

Z-409 

Same as L-405A except part of Z-409 secondary 

Z-409 

Same as L-405A except part of Z-410 primary 

Z-410 

Same as L-405A except part of Z-41 0 secondary 

Z-410 

Coil, IF transformer: two wind- Z-411 inductor N16-C-71535-2689 1; SA:7061 L-409, L-410, 

ings, 4 pie universal wound; un- SA:7061 L·411,L-412, 

shielded; primary 2 pie wound L-413,L-414, 

w/355 and 800 turns per pie, L-417, L-418 

TOT. 
NO. 
PER 
EQ. 

24 

24 

EQUIP. 
REPAIR 
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L-409 

(cont) 

L-409A 

L-409B 

L-410 

L-410A 

L-410B 

L-411 

L-411A 

L-411 B 

L-412 

L-412A 

L-412B 

L-413 

L-413A 

L-413B 

L-414 

L-414A 

L-414B 

L-415 

secondary 2 pie wound w/355 

and 800 turns, all wound w/no. 

36SSE wire; 1.078" sq x 2 3/f!' 

lg; grade L-4 ceramic form; wire 
lead terminals 1 1/2" lg top lead 

2 1/2" lg; lacquered for tropical 
use; part of Z-411 

Part of L-409 

Part of L-409 

Same as L-409 except part of 

Z-412 

Part of L-410 

Part of L-410 

Same as L-409 except part of 

Z-413 

Part of L-411 

Part of L-411 

Same as L-409 except part of 

Z-414 

Part of L-412 

Part of L-412 

Same as L-409 except part of 

Z-415 

Part of L-413 

Part of L-413 

Same as L-409 except part of 

Z-416 

Part of L-414 

Part of L-414 

Coil, IF transformer: two wind-

ings, 4 pie univeral wound; un-

shielded; primary 2 pie univer· 

sal wound w/535 and 620 turns 
per pie, sec,ondary 2 pie univer· 

Z-411 primary 

Z-411 secondary 

Z-412 inductors 

Z-412 primary 

Z-412 secondary 

Z-413 inducturs 

Z-413 primary 

Z-413 secondary 

Z-414 inductors 

Z-414 primary 

Z-414 secondary 

Z-415 inductors 

Z-415 primary 

Z-415 secondary 

Z-416 inductors 

Z-416 primary 

Z-416 secondary 

Z.-417 inductors N 16-C-71535-6626 1; SA:7062 L-415, L-416, 18 

SA:7062 L-419,L-420, 

L-423,L·424 
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SYMBOL 
DESIG. 

L-415 

(cant) 

L·415A 

L-415B 

L-416 

L-416A 

L·416B 

L-417 

L-417A 

L·417B 

L-418 

L-418A 

L·418B 

L-419 

L-419A 

L·419B 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

INDUCTORS (continued) 

sal wound w/535 and 620 turns 

per pie; all wound w/na. 36 SSE 

wire; 1.078" sq x 2 3/8" lg; grade 

L-4 ceramic farm; wire lead termi· 

nals 1 1/2" lg, top lead 2 1/2" 

lg; lacquered for tropical use; part 

of Z-417 

Part of L-415 Z-417 primary 

Part of L-415 Z-417 secondary 

Same as L-415 except part of Z-418 inductors 

Z-418 

Part of L-416 Z-418 primary 

Part of L-416 Z-418 secondary 

Same as L-409 except part of Z-419 inductors 

Z-419 

Part of L-417 Z-419 primary 

Part of L-417 Z-419 secondary 

Same as L-409 except part of Z-420 inductors 

Z-420 

Part of L-418 Z-420 primary 

Part of L-418 Z-420 secondary 

Some as L-415 except part of Z-421 inductors 

Z-421 

Part of L-419 Z-421 primary 

Part of L-419 Z-421 secondary 

EQUIP. 
REPAIR 
PARTS 
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L-420 

L-420A 

L-420B 

L-421 

L-421A 

L-421B 

L-422 

L-422A 

L-422B 

L-423 

L-423A 

L-423B 

L-424 

L-424A 

L-424B 

L-425 

L·425A 

L-425B 

Same as L-415 except part of 

Z-422 

Part of L-420 

Part of L-42 0 

Coil, IF transformer: two windings 

4 pie universal wound; unshield- . 

ed; pri"'ary 2 pie universal wound 

w/645 and 600 turns per pie, sec-

ondary 2 pie universal wound 

w/645 and 600 turns per pie, all 

wound w/no. 36 SSE wire; 1.078" 

sq x 2 3/8" lg; grade L-4 ceramic 

form; wire lead terminals 1 1/2" 

lg top lead 2 1 /2" lg; lacquered 

for tropical use; part of Z-423 

Part of L-421 

Part of L-421 

Same as L-421 except part of 

Z-424 

Part of L-422 

Part of L-422 

Same as L-415 except part of 

Z-425 

Part of L ·423 

Part of L-423 

Same as L-415 except part of 

Z-426 

Part of L-424 

Part of L-424 

Same as L-421 except part of 

Z-427 

Part of L-425 

Part of L-425 

Z-422 inductors 

Z-422 primary . 
Z-422 secondary 

Z-423 inductors N 16-C-7153:>-6251 1; 

SA:7063 

Z-423 primary 

Z-423 secondary 

Z-424 inductors 

Z-424 primary 

Z-424 secondary 

Z-425 inductors 

Z-425 primary 

Z-425 secondary 

Z-426 inductors 

Z-426 primary 

Z-426 secondary 

Z-427 inductors 

Z-427 primary 

Z-427 secondary 

SA:7063 L-421,L-422, 12 

L-425, L-426 
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SYMBOL 
DESIG. 

L-426 

L·426A 

L·426B 

L-427 

L-428 

L-429 

L-430 

L-431 

L-432 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD ' 
NAVY MFGR. 

CON-
JAN AND TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 

NO. 
NO. 

INDUCTORS (continued) 

Some as L-421 except port of Z-428 inductors 

Z-428 

Port of L-426 Z-428 primary 

Part of L -426 Z-428 secondary 

Some as L-109 B voltage R F fi 1-

ter 

Some as L-1 09 B minus voltage 

RF filter 

Some as L-109 Ground lead R F 

fi Iter 

Some as L-316 Filament RF fil-

ter 

Coil, RF: choke; single winding; Filament RF fil- N16-C·72888-6384* 1· 
' 

SA:9150 L·43l,L·608, 

single Ioyer wound; unshielded; 33 ter SA:9150 L-1105 

turns no. 26E wire; 3/4" lg x 

0.284" 00, excl wire lead term; 

bakelite form, 3/4" lg x 1/4" 

diom; 1 1/2" lg pigtails, 2 axial 

wire lead term; bakelite resin vor· 

nish impregnation for tropical use 

Coil, RF: choke; single winding, Filament RF fil- * 1; SA:9138 L-432,L-433 

single Ioyer wound; unshielded; ter SA:9138 

67 turns no. 32E wire; 3/4" lg x 

0.266" 00, excl wire lead term; 

bakelite form; 3/4" lg x 1/4" 

diom; 1 1/2" lg pigtails, 2 axial 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 
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PER z EQ. X o( 
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L-432 

(cant) 

L-433 

L-434 

thru 

L-600 

L-601 

L-602 

L-603 

L-603A 

L-6038 

L·603C 

L-604 

wire lead term; bake I ite resin var· 

nish impregnation for tropical use 

Same as L-432 

Not Used 

Coil, RF: IF amplifier input; one 

winding, 2 pie universal wound; 

unshielded; 41 mh measured at 79 

kc, DC resistance 183 ohms; 11 00 
turns per pie, total 2700 turns no. 

36 SSE wire; 31/32" diam x 2 7/8" 

lg o/a; grade XX natural bake I ite 

form, air core; form 0.500" OD x 

2 7/8" lg; mounts vertically in 

shield can; 2 wire lead terminals 

2" lg; lacquered for tropical use; 

part of Z-602 

Same as L-60 1 except port of Z-603 

Transformer, R F: detector input; 

two windings; 3 pie universal 

wound; unshielded; pri 945 turns, 

sec 685 turns, ter 685 turns no. 

36 SSE wire; 1 1/2" lg x 1 1/4" 

diam overall; grade L·4 ceramic 

form and core; form 0.563" OD x 

1 1/2" lg; mounts vertically by 

single no. 6·32 tapped hole; 6 

wire lead terminals from windings; 

lacquered for tropical use; part of 

Z-604 

Part of L-603 

Part of L-603 

Part of L-603 

Same as L-1 09 

Filament RF fil· 

ter 

Z-602 inductor N 16-C-75509-3085 1; SA:6459 

SA:645~ 

Z-603 inductor 

Z-604 inductors N 17· T ·82004·2387 1; SA:6410 

SA:6410 

Z-604 primary 

Z-604 secondary 

Z ·604 tertiary 

B voltage RF 

filter 

L-60 l,L-602 6 

L-603,L·701 11 

L-901, 

L-1001. 

L-1002, 

L-1003 
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SYMBOL 
DESIG. 

L-605 

L-606 

L-607 

L-608 

L-609 

thru 

L-700 

L-701 

L-701A 

L-701 B 

L-710C 

L-702 

L-702A 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

INDUCTORS (continued) 

Same as L-109 B minus voltage 

RF filter 

Same as L-109 Ground lead R F 

fi Iter 

Same as L-316 Filament RF fil-

fer 

Same as L-431 Filament RF fil-

fer 

Not Used 

Sa me as L-603; port of Z-701 Z-70 1 inductor 

Part of L-701 Z-701 primary 

Part of L-701 Z-701 secondary 

Part of L-701 Z-701 tertiary 

Transformer, RF: oscillator; 2 Z-704 inductor N 17-T -81985·5828 1; SA:7272 L-702 

windings, 6 pie universal wound, SA:7272 

3 pie each winding; unshielded; 

primary 801 turns, secondary 801 

turns; no. 36SSE wire; grade L-4 

ceramic form; 0.375" diam form 

2 3/8" lg w/flange ends 1.078" 

sq; mounts in shielded can 4 wire 

lead terminals 2" lg; lacquered 

for tropical use; part of Z-704 

Port of L-702 Z-704 primary 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z ea. X <( 
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L-7028 

L-703 

L-704 

L-705 

L-706 

L-707 

L-708 

L-709 

L-710 

thru 

L-800 

L-801 

L-802 

Port of L-702 

Coil, RF: choke; single winding, 

3 pie universal wound; unshielded; 

10 mh, 50 mo, 30 ohms resistance; 

17/32" diam x 15/16" lg excl 

wire lead terminals; powdered iron 

core form; form 0.250" diom x7/8" 

lg; axial wire lead terminals 

1 15/32" lg; lacquered for tropi· 

col use 

Coil, RF: oscillator; single wind-

ing, toroidal wound; unshielded; 

16 mh ±3% at 50 kc; 1 9/16" diom 

x 5/8" thk; powdered iron core; 

mts by one hole 7 /16" diam; two 

wire leod terminals 4" lg; port of 

Z-705 

Same as L-109 

Some as L-109 

Some as L-109 

Some as L-316 

Same as L-316 

Not Used 

Some as L-309 

Coil, RF: HF oscillator; one 

winding; single Ioyer wound; un· 

shielded; 1.59 microhenries; 10 

3/4 turns of no. 24 bus wire; 

1 9/~6" lg x 3/4" dioin; ceramic 

Z-704 secondary 

V-704 cathode N 16-C-75090-1973 1; SA:7230 

SA:7230 

Z-705 inductor N16-C-75239·1 021 1; P359-2 
P359-2 

B voltage RF fil-

ter 

B minus RF filter 

Ground lead RF 

fi Iter 

Filament RF fil-

ter 

Filament RF fil-

ter 

V-801 cathode in-

duct or 

V-801 plate load N 16-C-72827-8201 1; SA:7143 

13 to 40 me SA:7143 

L-703 3 55 1 

L-704 3 

L-802, L-807 2 
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TABLE 8-4. COMBINED PARTS AND REPAIR PARTS Llsr·FoR RADIO RECElVING SET A"N/FRR-24 
-" 

' 
PARTS 

'· iC~Jt\t 

' 
STANDARD 

CON-
~1 JAN AND NAVY MFGR. 

TRACTOR All - AND AND SYMBOL NAME OF PART AND (NAVY DRAW- SYMBOL 
DESIG. DESCRIPTION FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

: 
\ 

INDUCTORS (continued) 

' L-802 form air core; mtd on one end by 
{cont) hole threaded for no. 6-32 screw; 

two solder lug terminals; lacquer-

ed for tropical use 

L-803 Not Used 

L-804 Same as L-801 V-801 plate filter 

L-805 ~gme as L-801 V-803 cathode in-

ductors 

L-806 Same as L-tiOl V-803 plate filter 

L-807 Same as L-802 V-803 plate tuning 

' L-808 Not Used 

L-809 Coil, RF: oscillator; single wind- V-805 200 kc tun- N16-C-76778-6541 1; SA:8159 L-809,L-810 
ing, 8 pie universal wound; rec- ing SA:8159 
tangular, aluminum shield can; 15 

millihenries at 200 kc, 52.5 ohms 

DC res; 200 turns per pie no. 7/41 

litz wire; 3 3/32" lg x 1 1/8" sq 

excl mtg studs; grade L-4 ceramic 

form, w/powderediron core; adjust-

able iron cores; screwdriver ad· 

justment through top and bottom of 

can; mtd by two no. 6-32 mtg studs 

located diagonally on 1.125" mtg/ 

c; 2 solder lug terminals on bot-

tom; coil lacquered for tropical use 

L-809A Part of L-809 L-809 inductor 

L-809B Part of L-809 L-809 inductor 

I TOT. 
NO. 
PER 
EQ. 

2 

EQUIP. 
REPAIR 
PARTS 
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L-813 

L-814 

L-815 

L-816 

L-817 

L-818 

L-819 

* 

Same as L-809 Y-805 200 kc tun-

ing 

Part of L-810 L-810 inductor 

Part of L-810 L-810 inductor 

Coil, RF: peaking; single winding; \V-806 plate in-

single layer wound; unshielded; 

2. 7 microhenries 0.062 ohms; 14 

turns of no. 28 ON wire; 0.625" lg 

x 0.250" diam excl wire lead term

inals; powdered iron form; mtd by 

axial wire lead 1 1/2" lg; lacquer

ed for trop i ca I use 

ductor 

Coil, RF: heater choke; single ~Y-801, V-802 fila-

winding, single layer wound, un· ment R F fi Iter 

shielded; 12.5 microhenries, 0.136 

ohms, 35 turns of no. 28 ON wire; 

0.625" lg x 0.250" diam excl wire 

lead terminals; powdered iron form; 

mtd by axial wire lead 1 1/2" lg; 

lacquered for tropical use 

I Same as L-812 IV-803,V-804 fila-

ment RF filter 

!Same as L-812 IY-803,Y-804 fila-

ment RF filter 
I 

lv-80l,V-802 fila-I Same as L-812 

ment RF filter 

!Same OS L-109 IB+ RFfilter 

i Same as L-109 J B minus RF fil-

ter 

I 
1 Same as L-316 Filament RF fil-

ter 
I 
I 

! Same as L-316 Filament RF fil-
ter 

N16-C-72895-4263 1; ~A:8634 

SA:8634 

N 16-C-73171-6221 * 1; 5A:8425 

SA:8425 

L-811 

L-812,L-813, 

L-814, L-815 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

L-820 

thru 

L-900 

L-901 

L-901A 

L-901 B 

L·901C 

L-902 

L-903 

L-904 

L-905 

L-906 

L-907 

thru 

L-1000 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

INDUCTORS (continued) 

Not Used 

Same as L-603; part of Z-901 Z-901 inductors 

Part of L-901 Z-901 primary 

Part af L-90 1 Z-90 1 secondary 

Part of L-90 1 Z-90 1 tertiary 

Same as L·1 09 B voltage R F fil· 

ter 

Same as L-109 B minus RF filter 

Same as L-109 Ground lead RF 

filter 

Coil, RF: choke; single winding; Filament RF fil· N 16-C-72969·4508* 1; SA:9151 L-905 

single layer wound; unshielded; 43 ter SA:9151 

turns no. 28E wire; 3/ 4" lg x 

0.276" 00, excl wire lead term; 

bakelite form; 3/4" lg x 1/4" 

diam; 1 1/2" lg pigtails, 2 axial 

wire lead term; bake I ite resin var· 

nish\impregnation for tropical use 

Same as L·316 Filament RF fil· 

ter 

Not Used 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
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PER z EQ. X <( 

0 :;) 

o:a 0 

2 

r-oo 
~"' 
0 ~ 
I ;: r- 0 
I :II .... 
0 
0 
0 

% 
,...;10 
<m 
"'"' ::C-t 
-;:a .,_ 
"'n 
-o-t 
-m 
~0 
0 



0 

"' a 
z ,... 
r 

"' m 
~ .... 
::0 
n .... 
m 
c 
~ 
m 
n 
c 
"' .... 
-< 
z ., 
0 

"' ~ .... 
0 z 

co 
I 
~ 

~ 
...... 

I L-1001 

L·1001A 

L-1001 8 

L-1001C 

L-1002 

Same as L-603 except part of 

Z-1001 

Part of L-1001 

Part of L-1001 

Part of L-1001 

Same as L-603 except part of 

Z-1002 

L-1002A I Part of L-1002 

L-10028 Part of L-1002 

Z-1001 inductors 

Z-1001 primary 

Z-1001 secondary 

Z-1001 tertiary 

Z-1 002 inductors 

Z-1002 primary 

Z-1002 secondary 

L·1002C I Part of L-1002 I Z-1002 tertiary 

L-1003 I Same as L-603 except part of I Z-1003 inductors 

Z-1003 

L-1003A Part of L-1003 Z-1003 primary 

L-10038 Part of L-1003 Z-1003 secondary 

L-1003C Part of L-1003 Z-1003 tertiary 

L-1004 Same as L-109 B voltage RF fil

ter 

L-1005 I Same as L-109 1 B minus voltage 

R F tilter 

L-1006 I Same as L-109 j Ground lead RF 

fi Iter 

L-1007 I Coil, RF: choke; single winding; I Filament RF fil. 

single layer wound; unshielded; ter 

24 turns no. 22E wire; 0.336" diam 

x 53/64" lg excl wire lead termi· 

no Is; grade xx natural bake I ite; 

form 1/4" diam x 53/64" lg; ter• 

minal mtd axial wire lead termi· 

nals 3/4" lg; lacquered for \tropi· 

cal use 

L-1 008 Same as L·l 007 Filament RF fil

ter 

* 1; 

SA:9147 

SA:9147 L-1007, 

L-1008 
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SYMBOL 
DESIG. 

L-1009 

thru 

L-1100 

L-1101 

L-1102 

L-1103 

L-1104 

L-1105 

L-11 06 

thru 

L-1200 

L-1201 

L-1202 

L-1202A 

L-12028 

L-1203 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

I STANDARD 

I 
CON-

JAN AND 
NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

INDUCTORS (continued) 

Not Used 

Some as L-109 B+ RF filter 

Some as L-1 09 B minus R F fil-

ter 

Same as L·1 09 Ground lead RF 

fi Iter 

Some as L-316 Filament RF fil-

ter 

Some as L-431 Filament RF fil-

ter 

Not Used 

Not Used 

Transformer, RF: two windings, Z-120 1 inductors Nl7-T-82003-6651 1; P748-2 L-1202, 

toroidal wound; unshielded; 1 7/16" P748-2 L-1203 

o/o diom x 5/8" thk; mts by 7/16" 

d iom center hole, 4 wire lead term-

inols 5" lg; impregnated for trop-

icol use; port of Z-1201 

Port of L-1202 Z-1201 primary 

Port of L-1202 Z-1201 secondary 

Some as L-1202 except port of Z-1202 inductors 

Z-1202 

EQUIP. 
REPAIR 
PARTS 

1 TOT. 
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NO. 
PER :Z EQ. X < 
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L-1203A 

L-1203B 

L-1204 

L-1204A 

L-1204B 

L-1205 

L-1206 

L-1207 

L-1208 

L-1209 

L-1210 

L: 12,);1 1 

L-1212 

Part'of· L~ 1203 

Pdrt of [~1203 

Same ~s L.·301 except part of 

Z-1206 

Part of L-1204• 

Part of L-1204 

Same as L-309 

Coil, RF: oscillator; single wind· 

ing, universal wound; unshielded; 

51 1/2 turns no. 10/44 SSE wire; 

0.350" diam x 0.450" lg; powder· 

ed iron core; form 0.145" diam x 

0.450" lg; two wire lead termi-

nals 1 1/4" lg; impregnated for 

tropical use; part of Z-1203 

Coil, RF: choke; single winding, 

single layer wound; unshielded; 

42 turns no. 30E wire; 0.291" 

diam x 3/4" lg excl wire lead ter• 

minals; 'bakelite form; two axial 

wire lead terminals 1 1/2" lg; 

varnished for tropical use 

Same as L-1207 

Same as L-109 

Same as L-109 

Same as L·1 Of 

Same as J..·.ll 0 

Z-1202 primary 

Z-1202 secondary 

Z-1206 inductors 

Z-1206 primary 

Z-1206 secondary 

V ·1208 osc i llato 

reactance 

Z-1203 inductor 

Filament RF fil· 
t~~·:;c:; 

Filament RF fil-

ter 

B+ voltage RF 

fi Iter 

B minus voltage 

R F filter 

Ground lead RF 

fi Iter 

Filament R F fil-

ter 

N 16-C-73435·100 1 

N 16-C-72986·5021 * 

: •. ·t(~ 

·r 

· .. r 

1; 
SA:7149 

SA:7149 

1; I SA:9164 

SA:9164 

L-1206 

L-1207, 

L·1208 

~ * Not furnished as a mainten~~ce part.. If "j~·ilu~e occurs, do not request replacement unless the item cannot be rep.aired or fabricated. 
I ·:·~"~ c,t.;.~·!' I ~.:.;,_,;1 ';' I 
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SYMBOl 
DESIG. 

L-1213 

L-1214 

L-1215 

thru 

L-1300 

L-1301 

L-1302 

L-1303 

L-1304 

L-1305 

L-1306 

thru 

L-2000 

L-2001 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

INDUCTORS lcontinued_l 

Some as L-110 Filament CT RF 

filter 

Same as L-110 Filament RF fil-

ter 

Not Used 

Same as L-109 Ground lead RF 

fi Iter 

Same as L·l09 B+ lead RF filter 

Same as L-110 Filament R F fi I-

ter 

Same as L-110 Filament RF fil-

ter 

Same as L-109 B minus RF filter 

Not Used 

Reactor: filter choke; single sec• Power supply fi 1- 1'116-R-28982-4415 123 P808-l L-2001, 

tion; 1. 76 henry at 380 ma, max ter choke L-2102, 

current 450 ma; 23 ohms DC resist- L-2201 

once; 1500 V RMS; hermetically 

sealed metal case; 4 1/8" lg x 

3 1/4" diam excl terminals; mts by 

four 0.194" diam holes on flange 

on 2.687" x 2.687" mtg/c; two 

solder lug terminals on standoff in· 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. X < 

0 :I 
Ill a 

5 55 1 

r;-'CX) .... 
Cl' N .... • w n 

I 
.. 

r 0 
I ~ 
N 
0 
0 .... 

z 
,..;o 
<m 
«~'e~t 
%-t 
-;o .,_ 
«~'n 
00-t 
"""m 
~c 
0 

., ,..,.. 
;o:Z 
............ 
e~t"n 

r"' _;o 
«~'' .... ~ 



0 
;:10 

~ 
z: ,.. 
r-

liO 
m 
Cll 
-4 
liO n 
-4 
m 
c 
VI 
m 
n 
c: 
;:10 

-4 
-< 
z: 
'11 
0 
liO 
~ ,.. 
-4 
0 
:z 

00 
I 

-a. 
U1 
-a. 

L-2001 

(cant) 

L-2002 

L-2003 

thru 

L-2100 

L-2101 

L-2102 

L-2103 

thru 

L-2200 

L-2201 

L-2202 

M-101 

thru 

M-600 

M-601 

M-602 

thru 

M-800 

sulators within 5/8" x·l 3/8" area 

on bottom 

Reactor: filter choke; single sec· 

tion; 8 henrys at 100 rna; 220 ohms 

DC resistance; 1500 V RMS; her· 

metically sealed metal case; 

2 7/8" lg x 2 1/2" diam exciter· 

minals; mts by four 0.169" diam 

holes on flange on 1.812" x 1.812'' 

mtg/c; two solder lug terminals on 

standoff insulators within 5/8" x 

1 3/8" area on bottom 

Not Used 

Same as L-2002 

Same as L-200 1 

Not Used 

Same as L-2001 

Same as L-2002 

Not Used 

Meter, ammeter: DC; 0 to 3.0 ma; 

JAN·I·6 spec 

Not Used 

Power supply fil· 123 P809·1 

ter choke 

Power supply 

fi Iter choke 

Power supply 

fi Iter choke 

Power supply 

filter choke 

Power supply 

filter choke 

METERS 

2nd IF level MR26W003DCMA 4 R081·1 

L-2002, 5 55 1 

L-2101, 

L-2202 

M-601, 4 
M-1001 

.,,.. 
)-z: 
liO" 
-4'11 
VI;:~C 

r-~ 
-N 
~~ 

z: 
)-;o 
<m 
Cll(ll 
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-;o .,_ 
<~~n 
..g-4 
.... m 
~c 
0 
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1 
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-4 
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z ,.. 
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SYMBOl 
DESIG. 

M-801 

M-802 

M-803 

thru 

M·lOOO 

M-1001 

N-101 1 

N-101 2 

N-101 3 

1 

2 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PART! 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOl 
DESCRIPTION 

FUNCTION TYPE) (SIGNAl MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

METERS (continued) 

Meter: DC microammeter; range 0 Tuning meter A MR26W500DCUA N 17-M-19167·5600 4 R081·2 M·801,M·802 

to 500 microamperes; JAN-1-6 spec 

Same as M-80 1 Tuning meter B 

Not Used 

Same as M-601 Diversity level 

NAME PLATES 

Scale: projection dial; picture Projection dial N16·S·117101·624 1287 p 547·1 N-101 1 

quality glass; round disk shape; scale 

5 1/4" diam x 5/64" thk a/a; mts 

by single 2.250" diom center mtg 

hole; marked in KC from 15640 KC 

to 32420 KC 

Dial: projection dial; picture Projection dial N16-S-117101-658 1287 p 547·2 N-1 01 2 

quality glass; round disk shape; scale 

5 1/4" diam x 5/64" thk o/a; mts 

by single 2.250" diam center mtg 

hole; marked in KC from 7820 KC 

to 1622 KC 

Dial: projection dial; picture Projection dial N16-S-1171 01-659 1287 p 547-3 N-101 3 

quality glass; round disk shape; scale 

5 1/4" dia.m x 5/64" thk o/a; m.ts 

by single 2.250" diam center mtg 

!Jsed on AM-452/FRR-24 only 

Used on AM-453/FRR-24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X <( 

0 ::> 
= 0 

2 

3 

3 

3 

~00 
00"' ~. 
I n 
z~ 
I 0 
... ::t 
0 -w 

z 
,..:::0 
<m ."' ::t"' _-4 .,:::o 
"'-n 
-o-4 
-m 
~c 
0 



0 
;g 

§ 
z ,.. 
r 

;g 
m 
Cl' 
-t 
;g 

n 
-t 
m 
0 
Cl' m 
n 
c 
;g 

-t 
-< 
z ., 
0 
;o 
~ ,.. 
..... 
0 z 

(X) 

I 
~ 

U1 
w 

N-101 3 

(cant) 

N-1 01 4 

N-102 1 

N-1022 

N-1023 

N-1024 

1 

2 

3 

4 

hole; marked in KC from 3915 KC 

to 8105 KC 

Dial: projection dial; picture 

quality glass; round disk shape; 

5 1/4" diam x 5/64" thk o/a; mts 

by single 2.250" diam center mtg 

hole; marked in KC from 1954 KC 

to 4054 KC 

Dial: drum dial for AM-452/FRR-
24; round shape; 6.0()" x 1.030" 
wd o/a; single 0.251" diam axial 
mtg hole; marked with frequency 

in KC on translucent scale, freq 

in MC on drum face 

Dial: drum dial for AM-453/FRR-

24; round shape; 6.00" diam x 

1.030" wd o/a; single 0.251" diarr 

axial mtg hole; marked with fre· 

quency in KC on translucent scale 

freq in MC on drum face 

Dial: drum dial for AM-451/FRR-

24; round shape; 6.00" diam x 

1.030" wd a/a; single 0.251" 

diam axial mtg hale; marked with 

frequency in KC on translucent 

scale, freq in MC on drum face 

Dial: drum dial for AM-450/FRR-

24; round shape; 6.00 diam x 

1.030" wd o/a; single 0.251" 

diam axial mtg hole; marked with 

frequency in KC on translucent 

scale, freq in MC on drum face 

Used on AM-452/FRR-24 only 

Used on AM-453/FRR-24 only 

Used on AM-451/FRR-24 only 

Used on AM-450/FRR-24 only 

Projection dial N16-S-117101-660 1287 P547·4 

scale 

Tuning dial N16-S-117101-675 1; SA;8181 

SA;8181 

Tuning dial N16-S-117101-677 1; SA:7167 

SA:7167 

Tuning dial N 16-5-117101-678 1; SA:7170 

SA:7170 

Tuning dial 
N16-S-ll7101-676 1; SA:7173 

SA:7173 

N-101 4 3 

N-102 1 3 

N-1022 3 

N-1023 3 

N-1024 3 

.,,.. ,..z 
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-t-n 
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..o-f 
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SYMBOL 
DESIG. 

N-103 

N-104 

N-105 

thru 

N-302 

N-303 

N-304 

thru 

N-803 

N-804 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON--
JAN AND 

NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION 

FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

NAME PLATES (continued) 

Not Used 

Scale: logging dial; aluminum,satin Logging dial N16·S·117101-625 1; SA:8180 N-104 

polished dial plate w/cad plated SA:8180 

brass hub; round disk shape; 2 V4" 

diam x 27/64" thk; incl hub; mark-

ed from 0 to 100 thru 360°; part of 

Z-101
1

, Z-101 2, z-101 3, Z-101 4 

Not Used 

Scale, frequency indicator: circu· Second Conver· N 16-S-1171 0 1·416 62 P171·3 N-303 

lor disc; aluminum; 2 9/16" diam sian VFO scale 

o/a 0.060" thk; one scale with 

:':0. 5 kc graduations, range 0 to 

:':3.5 kcs; three 0.128" diam tapped 

holes spaced 120° apart on 1" 

diam pitch circle 

Not Used· 

Scale: frequency calibration; cir· Tuning A dial N 16·5-117101-522 62 P958-2 N-804,N-805 

cular shape, 2 7 /8" OD x 0.062" scale 

thk w/11/16" inside diam hole; 

contains two calibration scales, 

inner scale calibrated from 2 to 11 

me in I me divisions, outer scale 

calibrated from 11 to 40 me in 1 me 

divisions; mts by three 0.128" 

TOT. 
NO. 
PER 
EQ. 

12 

3 

2 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 ;:) 

.a 0 

z 
,...::0 
<m 
eliCit 
::t:-1 
-;:o -a_ 
"'n 
-o-1 
--m g;o 
0 



0 ""D ,.. 
::0 ,.. :z 
C') N-804 diom counter sunk holes 120° o· ~ :Y, 
~ (cont) port on 1" diom pitch circle VI ::0 
,... ,... :::0 

N-805 Same as N-804 Tuning B dial (i; ~ -t 
scale 
I 

N-806 I Not Used 

thru 

N-1103 

N-1104 lscale,frequencyindicotor:circu-IVariableFrequen-1 IN16-S-117101-448 162 IP171·2 IN-1104 I 3 

lor disc; aluminum; 2 9/16" o/a cy scale 

diem; one scale w/range 400 to 

:;:o 5000 cycles; three 0. 128" diem 

~ holes spaced 120° apart on 1" 

;;;J diem pitch circle 

n "1-1105 Not Used 
-t 
m thru c z 
VI N-1201 ,.. ::0 
m <m 
n ~l-1202 Scale: indicates frequency on or· Fine tuning dial N16·S·ll7101-632 62 P171·4 N-1202 3 ~ ~ 
~ bitr{lry scale; circular aluminum scale :;; ~ 
-t disc 2 9/ 16" d iam x 0.060" thk; VI ~ ~ ~~ 

linear calibration of 5-0-5 on 180° - m 
~ rotation; three 0. 128" diem hales ~ C 

~ spaced 120° apart on 1" diem 

~ pitch circle 

-t O N-1203 Not Used 

Z thru 

~~-1500 

N-1501 I Card, designation: index board, Panel jacks iden-1 IN16·C-152601·110+ I 506 IQ085-10 IN-1501 I 1 I 55 I 10 

semigloss finish; white; 1113/16" tification card, 

lg x 5/8" wd x 0.010" thk; charac· top 

ters printed in black 

N-1502 I Card, designation: index board, Panel jacks iden-1 I Nl6·C-152601-111+ I 506 IQ085·11 IN-1502 I 1 I 55 I 10 

semigloss finish; white; 11 13/16" tification card, 

lg x 5/8" wd x 0.010" thk; charac- center z 
.ters printed in black clo VI 0 

oo I ~~ 
I 

I .. zo-
~ + When equipment spares are expended, do not request replacement. This item should be fabricated if additional parts are required. ~ ::J 

V1 I I I I I SQ) 
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SYMBOL 
DESIG. 

N-1503 

N-1504 

thru 

N-1600 

N-1601 

N-1602 

N-1603 

N-1604 

thru 

N-1700 

N-1701 

+ 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOl 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

NAME PLATES (continued) 

Card, designation: index board, Panel jacks iden- N 16-C-152601-101 + 506 Q085-12 N-1503 

semigl9ss finish; white; 11 13/16" tification card, 

lg X sis" wd X 0.010" thk; charac• bottom 

ters printed in black 

~~ot Used 

Card, designation: index board, Panel jacks iden- N16-C-15260 1-109 + 506 QOSS-1 N-1601. 

semigloss finish; white; 11 13-16" tification card, 

1lgx 5/8" wd x0.010" thk; charac- top 

ters printed in black 

Card, designation: index board, Panel jacks iden- N 16-C-152601-1 08 + 506 Q085-2 N-1602 

semigloss finish; white; 11 13/16" tificotion card, 

lg x 5/8" wd x 0.010" thk;charac- center 

ters printed in black 

Cord, des ignotion: index board, Po nel jacks iden- N 16-C- 152601-1 05 + 506 Q085-3 N-1603 

semigloss finish; white; 11 13/16" tification card, 

lg x 5/8" wd x 0.010" thk; chorac- bottom 

ters printed in black 

Not Used 

Card, designation: index board, Panel jacks iden· N16-C-152601-104+ 506 Q085-7 N-1701 

semigloss finish; white; 11 13/16" tification card, 

lg x 5/8" wd x 0.010" thk; choroc- top 

ters printed in black 

When equipment spares are expended, do not request replacement. This item should be fabricated if additional parts are required. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER ;i 
EQ. 

X < 
0 ::l 
lXI 0 

1 55 10 

1 55 10 

1 55 10 

1 55 10 

1 55 10 

z co • ... (II 
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I -0 z :II 
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0 -
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0 
.,,.. 

;;o )-Z - N 16-C-15260 1-1 03 + a N-1702 Card, designation: index board, Panel jacks iden- 506 Q085-8 N-1702 1 55 10 ;;o ......... 
-t"11 

z semigloss finish; white; 11 13/16" tification card, 
VI ::0 ,.. .~ 

r- lg x 5/8" wd x 0.010" thk; charac· center - N 
~~ 

ters printed in ·black 

N-1703 I Card, designation: index board, Panel jacks iden-1 I N16-C-152601-102+ I 506 I Q085-9 I N-1703 I 1 I 55 I 10 

semigloss finish; white; 11 13/16" tification card, 

lg x 5/8" wd x 0.010" thk; charac- bottom 

ters printed in black 

N-1704 I Not Used 

thru 

N-1800 
;o 

P!Jnel iacks iden-1 I Nl6·C-152601-107+ I m N-1801 Card, designation: index board, 506 I Q087-1 I N-1801 I 1 I 55 I 10 
VI 
-1 semigloss finish; white; 11 13/16" tification card, 
;;o 
n lg x 5/8" wd x 0.010" thk; charac· top 

-1 ters printed in black m 
0 N 16-C-15260 1-106 + 

z 

VI N-1802 Card, designation: index board, Panel jocks iden· 506 Q087-2 N-1802 1 55 10 )-;;o 

m semigloss finish; white 11 13/16" tification card, 
<m 
VI VI 

n =--~ c: lg x 5/8" wd x 0.010" thk; char- bottom 
;;o 

.,;;o 

octers printed in block 
VI-

-1 
n 

-< 
'oO...j ... m 

- N-1803 Not Used ~0 
z ., thru 

() 

0 N-3400 ;;o 
~ I I N16-P-403501-647 I I P815-5 I N-3401 ,.. N-3401 Plate, identification: control i • Front panel 62 

-1 dentification; aluminum; 13" lg x plate for Power 
5 
z 6 3/8" wd x 0.032" thk; inscrib • Distribution 

ed: Power Distribution Panel SB- Panel SB-141/ 

141/FFR-24, AC Power, Bay No. FRR-24 

1, Boy No. 2, Bay No. 3, Bay No. 

4 - Top, Boy No. 4 • Bottom, Cou· 

tion, Disconnect Plugs in Back 

Before Pulling Out This Unit, AC 

Outlet Fuses, Spare, AC Outlet 

Pilot, AC Outlet; black charac- z 
ters and border on gray back-

I ... 
00 

I 
ground; ten 0.128" d i am mtg 

...,.VI 
() . 

I 
tv n 
I ::: 

...... zo 
U1 + When equipment spores are expended, do not request replacement. This item should be fabricated if additional parts are required • 
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SYMBOL 
DESIG. 

N-3401 
(cont) 

N-3402 

thru 

N-3901 

N-3902 

N-3903 

N-3904 

0-101 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. 

I 
NO. 

NAME PLATES (continued) 

holes on 12.750" x 6.125" rectan· 
I 

gular pattern irregularly spaced 

about a vertical center I ine; con· 

tains cutouts peculiar to National 

Company part/dwg P815·5 

Not Used 

Plate, lidentificati~:~n: 1/32" alu· Cabinet no. 2 N 16-P-403501·677 62 Q293·2 N-3902 

minum;. 2" lg x 1" wd x 1/32" identification 

thk; inscribed; "2"; polished char· plate 

acter on black background; two 

0.156" diam holes on 1 1/2" 

mtg/c 

Plate, identification: 1/32" alu- Cabinet no. 3 N16-P-403501-676 62 Q293·3 N-3903 

minum; 2" lg x 1" wd x 1/32" identification 

thk; inscribed: "3"; polished plate 

character on black background; 

two 0.156" diam holes on 1 1/2" 

mtg/c 

Plate, identification: 1 /32" alu- Cabinet no. 4 N16-P·403501-675 62 Q293·4 N-3904 

minum; 2" lg x I "wd x 1/32" identification 

thk; inscribed: "4"; polished char· plate 

acter on black background; two 

0.156" diam holes on 1 l/2" mtg/c 

MECHANICAL PARTS 

Gear: worm type; carbon steel, cad Dial driving 

I 
212 p 143·2 0·101 

plated; dial assembly driving; hel· 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. 

X <( 

0 ::;) 

Cll 0 

1 

1 

1 

12 

z (X) • w ell 
~ • 0 n - .. 
I -0 0 :s 
I 

0 ... 

z 
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0 
"'C ,... 
)o-:Z: 

;;o 
0-101 ical teeth; left hand; 4 teeth; 32 

;;o-...... 
C'l -t'11 

:z: (cont) pitch, 0.385" pitch diam; 0.447" 
Vl;;tl 

,... 
diam x 6.0" lg o/a 

r-::0 ,.. - "' ~~ 
0-102 Gear: worm type; carbon steel, cad Dial driying 212 P143-3 0-102 12 

plated; dial assembly driving; hel-

icol teeth; right hand; 4 teeth; 32 

pitch, 0.385" pitch diom; 0.447" 

diom x 3.625" lg o/a 

0-103 I Not Used 

0-104 Gear: spur type; phosphor bronze, I Dial mechanism 
I I 11· I 5A:88ll I o-1o4 I 12 

cad plated; dial mechanism driv· driving 5~:8811 
;;o ing; he I ical teeth; RH; 36 teeth; m 
Vl 64 pitch; 0.600" pitch diam; 2" -t 
;o diam x 1.874" lg; straight face; n part of Z-101\ z-101 2, Z-101 3, -t 
m Z-1 01 4 z 
0 )o-;10 

<m 
Vl Plug, machine thread: trimmer 1; 5A:8680 0-105 m 0-105 Trimmer access .. 36 CI'Vl 

::t-t n access plug; cad plated brass; plug 5A:8680 -;:o 
c: 

.,_ 
::0 19/32" lg x 3/8" diam to 5/8" "'n 

-o-t 
-t 
-< diam x 0.000" thk shoulder, hex """m 

~c 
:z: head 9/16" across flats; part of 0 ., 

Z-101 1, Z-101 2, Z-101 3, Z-101
4 

0 
::0 

0-106 Gear: spur type; cad plated phos-1 Drives projection J I N16-G-431376-521 11' 
[SA:7392 I 0-106 I 12 

~ ,.. 
phor bronze; capacitor driving; dial pointer 5~:7392 

-t 
0 straight teeth; 24 teeth; 48 pitch 
z 0.500" pitchdiam; 9/16" OD, 

1/8" thk w/1 1/16" lg x 0.187'' 

diam shaft; straight face 

0-107 I Spring: flat type; for capacitor I Capacitor shaft 

I I 
* 11· IQo78-1 I o-101 I 12 

shaft coupling; berylco no. 25 coupler spring do78-l 

heat treated 1 " I g x 1 I 4" wd x 

0.032" thk o/a; twa 0,043" diam 

mtg holes on 0.218" mtg/c 

0-108 Shaft, stop: capacitor shaft drive Dial mechanism N 16·5-686141·1 02 1; SA:6948 0-108 12 55 I 9e~t 
co stop; cad plated brass; 1 15/16" stop shaft SA:6948 ...... 
I 

on .... = 
~ I 0 

U1 
Not furnished as a maintenance part. 

o::s 
~ * If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. I .... 

I I I I I ~·co 

:!1, 
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SYMBOL 
DESIG. 

0-108 

(cant) 

0-109 

0-110 

0-111 

0-112 

0-113 

* 

TABLE 8-4. COMBlNED PARTS AND REP~IR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD I CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTIO,_., FUNCTION TYPE) (SIGNAL MFGR'S. 
CORPS) DESIG-

lNG & DESIG. 
NO. PART INVOLVED· 

STOCK NATION 
NO. NO. 

MECHANICAL PARTS (continued) 

lg x 1/4" diam w/13/16" diam 

disk 1 1/32" from one end 

Washer, stop: C R steel cod Dial shaft stop N 16-W-18250 1-103 1; P149-1 0-109 

plated; rounded w/fon shaped pro· washer p 149-1 

jection, 23/32" lg x 1/2" diom x 

0.102" thk o/o; has 0.040" ex· 

truded stop pin 

Stop, dial: dial drive mechanism Dial shaft stop N16-S·685341-110 1; P151·1 0-110 

stop; cod plated C R steel; irregu· arm P151-1 

lor shop!'; 3/4" h x 27/32" wd x 

0.062" thk o/o; single 0.255" 

mtg hole 

Coupling, flexible: tuning shaft Dial drive shaft N17-C-98378-4005 1; SA:6176 0-111,0-204 

coupling; assembly consists of 2 coupling SA:6176 P-403,0-708 

hubs and spiders riveted to 0-806,0-905 

1 1/16" diom brass disk; ossem• 0-1006 

bly nickel plated, brass; 1 1/16" 

diom x 3/ 4" lg o/c; hubs bored 

1/4" eo end w/two no. 6-32 set 

screws on 90° angle each end 

Bushing: bearing for capacitor Ant. Trimmer N16-B-800199-871* 1; Q916-2 0-112 

shaft; nickel plated brass; 1.00" shaft bearing Q916·2 

lg x 3/8" diom; 0.435" -27 thd 

7-16" lg; 3 3/32" thk hex head 

5/8" ocros s flats 

Clomp, tube: electron tube clamp; R141 clomp N 16-C-300798-621 296 F892·1 0-113 

stainless steel; 3/4" h x 1 1/4" 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

I 

TOT. 
NO. 
PER 
ea. 

144 

12 

38 

12 

12 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 :I 
ca 0 

55 12 

55 1 

z 
>-::o 
<m 
~"' ::Z::-t -::o -o_ 
"'n 
..0-t 
-'m 
~c 
0 



0 
:liD a 0-113 :z: ,.. (cont} 
r 

0-114 I 

:liD 
0-115 

m 
VI 
-1 
:liD 
n 
-1 
m 
c 
VI 
m 0-116 n 
c: 
;10 

-1 
-< -:z: ., 
0 
;10 
~ ,.. 0-117+ 

-1 
0 :z: 

0-118 I 

()() 
+ 

I 
-l. 
(). 

* -l. 

I D, mts by single hole for no. 

6-32 screw located 60° from ten-

s ion loop, 115° from hinge on 

27/32" rodius; standard 1 1/4" 

tube base 

Bezel: dial window bezel; cast 

I 
Dial window 

I I 
N 16-B-30000 1-145 

I 
1; I Ql00·2 I 0-114 I 12 

aluminum; rectangular shape; 4" bezel Q 100-2 

lg x 1 3/8" wd x 7/32" thk o/a; 

mounts by four 0.140" diam mtg 

holes on 3.562" x 0.750" mtg/c 

Bezel: dial window bezel; cast 
I 

Dial window I I 
Nl6-B-300001-146 

I 
1; I Q 103-2 I 0-115 I 12 

aluminum; rectangular shape bezel Q103·2 

w/rounded ends; 2 5/8" lg x 

1 3/8" wd x 1/4" thk o/a; 

mounts by two 9/32" x 3/32" 

slots on 2. 187" mtg/ c 

Clip, electrical: retainer type; Spare optical 76 L482·2 0-116 12 

for 9/16" diam cartridge fuse; lamp holder 

nickel plated phosphor bronze; 

1 3/16" lg X 5/8" wd X 19/32" 

thk o/a; mounts by single0.203" 

mtg hole on/c 

Seal, dust: neoprene; rectangular Dust seal be· I I N16·S·150053·107* I 1156 I Q004·1 I 0-117 I 78 

shape; 13/16" lg x 5/16" wd x tween panel and 
I 

1/16" thk; contains a rectangu· tilt control rod ' 

lar hole, 7 /16" lg x 3/3 2" wd 

Latch, fastener: stainless steel; Panel release I 
I N16-L-150001·140 

I 
1; I p 488-1 I 0·118 I 49 I 55 

flat with two 60° bends; 2.260" Latch (left P488·1 

lg x 9/32" wd x 0.598" h; single side) 
0.127" diam mtg hole 

Used on AM-450, 1, 2, 3/FRR-24, SB-142/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, 0-131/FRR-24, AM-440/FRR-24, 

AM-438/FRR-24, KY-62/FRR-24, CV-127/FRR-24, CM-32/FRR-24, Tool Box. 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot repaired or fabricated. 
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SYMBOL 
DESIG. 

0-119 

0·120 

0-121 

0-122 

0·123+ 

0-124+ 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

NAVY MFGR. 
JAN AND 

AND AND 
TRACTOR ALL 

NAME OF PART AND (NAVY DRAW- SYMBOL 
DESCRIPTION 

FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & 

CORPS) DESIG-
DESIG. 

NO. PART INVOLVED 
STOCK NATION 

NO. 
NO. 

MECHANICAL PARTS (continued) 

Latch, fastener: stainless steel; Panel release N16·L-150001·138 1; P488-2 0-119 

flat with two 60° bends; 2.260" latch (right side) P488-2 

lg x 9/32" wd x 0.598" h; single 

0. 127" diem mtg hole 

Guide, latch: stainless steel; L Guide far panel N16·G·934201-102 1; P487·1 0-120 

shape; 1" lg x 3/8" wd x 1" h; release latch P487·1 

two 0.286" diem csk holes on (left side) 

0.437" mtg/ c; con to ins a rectan· 

gular hole, 0.750" lg x 0.109"wd 

Guide, latch: stainless steel; L Guide for panel N16-G-934201·103 1; P487·2 0-121 

shape; 1" lg x 3/8" wd x 1" h; release I etch P487·2 

two 0.286" diam c.sk holes on (right side) 

0.437" mtg/c; contains a rectan· 

gular hole, 0.750" lg x 0.109" wd 

Spring: flat type; 0.020" beryl· Spring for panel N17-S-4676S-2501 * 1; P484·1 0-122 

lium copper, cadmium plated; release latch P484·1 

1.165" fg X 3/32" wd X 0.571" h; 

one terminal bent on 1/32" radius; 

hook shape 

Lever: nickel plated brass; Z Controls chess is N16·L-300001-134* 1; P495·1 0-123 

shape; 5 7/64" lg x 1 9/32" wd x tilt latch P495·1 

3/8" h; one 0. 187" diem mtg 

hole; surface on one end knurled 

Latch, lever: consists of latch Latch for chas- 1; SA:7362 0-124 

and bearing bracket; stainless sis tilt (left SA:7\362 

steel; 2 1/64" lg x 0.484" wd x side) 

1.608" h; two mtg holes, one hole 

TOT. 
NO. 
PER 
EQ. 

49 

49 

49 

98 

78 

39 

EQUIP. 

REPAIR 

PARTS 

i 
X oc( 

0 :;) 

ltl 0 

55 1 

55 1 

55 1 

55 1 

900 
..... "" .... 
-o n 
I .. 
0 0 
!,.::s 

"' .,.. 
+ 



0 
;o 
a 
% ,.. 
r 

;o 
m 
C/1 
-1 
;o 
n 
-1 
m 
0 
C/1 
m 
n c: 
;o 
::::j 
-< 
z ., 
0 ;o 
~ ,.. 
-1 
0 z 

00 

l 

0-124+ 

(cont) 

0-125+ 

0-126+ 

0·127+ 

0-128 

0-129 

0-130 

0. 187" diam, other hole 0.203" 

diam, on 1.390" mtg/c 

Latch, lever: consists of latch 

and bearing bracket; stainless 

steel; 2 1/64" lg x 0.484" wd x 
1.608" h; two mtg holes, one hole 
0.203" diam, otherhole0.187" 
diam on 1.390" mtg/c 
Pin, straight: stainless steel; 

round; 5/16" lg x 1/4" diam 

Spring, he I ical extension type; 

0.033" diam stainless steel wire; 

1.160" lg x 0.220" diam; 17turns 

parallel hook terminals; terminals 

bent on 5/64" radius, located on 

1 3/32" mtg/c 

Washer, flat: stainless steel; 

round; 0.812" 10, 1 5/8" 00, 

0. 0239" thk 

Eccentric: stainless steel; hexa· 

gon shape; 3/ 4" hex, 5/32" thk 

Ball, bearing: stainless steel, 

spherical; 0.250" diam overall 

Latch for chas· 

sis tilt (right 

side) 

Connecting pin 

for control rod 

and chassis tilt 

latch 

Supplies tension 

to chassis tilt 

latch 

Washer for chas· 

sis tilt bearing 

Eccentric bear· 

ing for chassis 

ti It 

Slider ball bear· 

ing 

N42·P-99500-82* 

N 17·5·46725·31 01 

N43.·W·7624·895 

N 16·E·300 113·551 

N77·B-999·75016·0200 

1; 
SA:7363 

665 

1334 

30 

1375 

1270 

SA:7363 

p 497-1 

P746·1 

p 526·1 

QS01·1 

H613·4 

0-125 39 ·55 

0-126 78 

0-127 78 55 

0-128 98 

0·129 98 55 

0-130 1176 

0·131 I Not Used 

0-132 

+ 

* 

1; I SA:7045 

SA: 7045 

0-132 98 I 55 
Catch, fastener: stee I, cad plot· I Catch for chas· 

ed; rectangular shape; 1 7/8" lg sis latch in 

N 16-C-200001·124 

Used on AM-450, 1, 2, 3/FRR-24, SB-142/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, 0·131/FRR-24, AM440/FRR·24, 

AM-438/FRR-24, KY-62/FRR-24, CV-127/FRR-24, CM-32/FRR-24., Tool Box. 

Not furnished as a rna intenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

0·132 

(cont) 

0-133 

0·134***' 

0·135 

0-136 

**** 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

EQUIP . 
PARTS REPAIR 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All TOT. 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL NO. 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. PER CORPS) DESIG- i NO. 
STOCK NATION 

PART INVOLVED EQ. 
X <( 

NO. NO. 0 :;) 

a:l 0 

MECHANICAL PARTS (continued) 

x 7/16" wd x 1/2'.' h; two slotted cabinet 

holes for mtg 3/8" lg x 3/16" wd, 

on 0.625" mtg/c 

Stop, roller: stainless steel; rec· S I ider stop in N 16-S-686021-1 0 1 * 1; P745·1 0-133 98 

tongulor shape; 0. 953" lg x cabinet P745·1 

21/32" wd x 0.062" thk; single 

0 .385" d iom csk mtg hole 

Fastener, comloc: all ports cod To fasten RF N42-F-4546·10 10 772 L207·8 0-134 72 

plated; stud 49/64" lg x 5/8" fi Iter unit to and 

diom, receptacle 1 3/8" lg x cabinet L384·1 

11/16" wd x 9/16" h; stud fits in· 

to a 0.472" diom hole, receptacle 

has two 0. 128" diam holes on 1" 

mtg/c 

Arm, coupling arm for tuning co· Capacitor shaft 1; Q076·2 0-135 12 55 1 

pacitor shaft; cast phosphor coup( ing Q076·2 

bronze, cad plated; 1 1/2" lg x 

1/2" wd x 1/4" thk; 1/4" mtg 

hole w/2 holes spaced 120° apctrt 

topped 6·32 

Arm, driver: capacitor shaft driv· Tuning capacitor 1; SA:8915 0·136 12 

ing; 1 1/2" lg x 1/2" wd x9/16" shaft driving SA:8915 

Used on AM-450, 1, 2, 3/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, 0·131/FRR-24, AM-440/FRR-24, AM-438/FRR-24, 

KY-62/FRR-24, CV-127/FRR-24, CM·32/FRR·24, Tool Box. 

9(X) 
-'(II 
w ct .....,n 
I ... o-, 0 
_.:I 
w 
0.. 

z 
>::o 
<m 
"'"' :::Z::-4 
-:;o .,_ 
"'O 
-o-4 
'""'m 
~0 
0 



0 
;o "tt>-

>-:z 
" 0·136 thk o/a; mounts by two set 
z 

;10'-

(cant) screws 
~, 

>-
(11;10 

r"' 
0·137 Gasket: dial gasket; black nea· ·~ Dial gasket * 1156 L036·1 0-137 24 -~ 

prene; round, 3" OD x 2 1/4" 10 ~· 
x 0.015" thk o/ a 

0-138 I Gasket: mirror gasket; black neo·l Projection dial I I * I 1156 I Q079-1 I o-138 I 12 

prene; ,no holes; rectangular, mirror gasket 

2 1/4" lg X 1/2" wd X 0.02()" thk 

o/a 

0·139 I Gasket: oscillator cover plate I Oscillator cover I I I 1156 I Q384·1 I o-139 I 12 I 55 

;o gasket; black neoprene; round plate gasket 

m shape, 5.359" 10 x 5 1/2" 00 x 
Cll 

0.070" diamo/a; part of Z-101 1, ~ 
;q, 

Z-101 2, Z-101 3, Z-101 4 n 
~ 

0·140 Gasket: osciHator cover plate 0 scilla tor cover Q384·3 0·140 m 1156 12 55 

c gasket; black neoprene; rot~nd plate gasket 
:z; 

VI 
>-;o 

m shape, 4.484" ID x 4 5/8" 00 x 
<m 

n 
0.070" diem; part of z-101 1, 

CIICII 

c: ::X::-t 
;o 

z. 1 01 2, Z-1 01 3 
I Z·l 0 14 

-;o 

=i 
.,_ 
e~tn 

-< 0·141 Gasket: dial window gasket; black Projection dial * 
-o~ 

- 1156 L035·2 0-141 12 --m 
::z; 

neoprene; rectangular, 2 13/16" lg window gasket 
&JC ,. 0 

0 lg x 27 /32" wd x 0.015" thk a/a ;o 
~ 

0-142 Gear: spur type; carbon steel, cad I Dial drive gear I I I I M972·1 I 0·142 I >- 1337 12 

-t' plated; dial assembly driving; 6 ::z; straight teeth; 48 teeth; pitch 48, 

1.00" pitch diam; 1.041" 00 x 

1.093" lg o/a; straight face; 

0.406" diem x 0.906" lg hub; 

mounts by 0.281" diem hole each 

end; part of Z-101 1, z-101 2, 

Z-101 3, Z-101 4 

0·143 I Gear: spur type; brass, cad plated; Capacitor shaft I 
I I 

1; I SA:8696 I o-143 I 12 

tuning capacitor driving; straight drive SA:8696 

teeth; 60 teeth; 32 pitch, 1.875" 
9CII 

~ .. 1 
I p h<h dlom; 1. 937 4" 0 0 .0. 251 " ... It 

ID x 1/4" thk o/a; straightface; 
Wn 

~y: 
0\-+ lo 

~'"·' If failure occurs, do not request replacement uniess the item cannot be repaired or fabricated.-

O:::r1 

* Not furnished as a mainten_ance part. 
'"•' 
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SYMBOL 
DESIG. 

0-143 

(cont) 

0-144 

0-145 

0-146 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG- lNG & DESIG. 
NO. 

STOCK NATION PART INVOLVED 
NO. NO. 

MECHANICAL PARTS (continued) 

1/2" diam x 1/4" lg hub 

Gear: Assembly: consists of two Capacitor shaft N16-G-500001-390 1; SA:6927 0·144 
spur type gears; straight teeth; 96 drive SA:6927 
teeth; 48 pitch, 2 pitch diam; one 

gear 2.942" 00 x 0.250" ID x 

0.500" thk o/a; other gear 2.042" 

00 X 0,7505" JO X 0.218" thk 

o/ a; straight face on both; anti· 

backlash spring; loop type for split 

gear loading; 0.045" type 18·8 

stainless spring steel; 13/16" lg 

x 0.840" OD o/a; two 3/16"hook 

terminals w/0.070" ins ide rod; 

Jphosphorbronze, cad plated; 

2.042" diam x 0.500" thk o/a; 

0 .2500" diam shaft hole; part of 

Z-101 1, Z-101 2, Z-101 3, z-101 4 

Gear: spur type; natural paper base Dial assembly 662 Q724·1 0-145 
bakelite; dial assembly driving; drive gear 

helical teeth; left hand; 144 teeth; 

pitch 64, 2.40" pitchdiam; 2.432" 

00 X 0.4685" ID X 0. 156" thk 

o/a; straight face; hub diam 

0,9360" X 0.080" thk; 0.4685" 

diam center mounting hole; part of 
1 2 3 4 Z-101 , Z-101 , Z-101 , Z-101 

Gear: spur type; brass, cad plated; Potentiometer * 662 Q582·2 0-146 
potentiometer driving; straight drive gear and 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER :i EQ. >< <( 

0 :J 
Ill 0 

12 55 1 

12 55 1 

36 

000 
' ... Cit 
~It wn 
t:: oo 
I :::J 

z 
>;:~e 
<m 
CI'CI\ 
:::Z::-t 
-:;o ..,_ 
"'n 
..a-t 
-m 
~0 
0 



0 
;c 
C'l 
z 
>-r 

;c 
m 

"' -f 
;c 
n 
-f 
m 
c 

"' m 
n 
c 
;c 
-f 
-< 
z 
"T1 
0 
;c 

~ 
-f 
0 z 

00 
I ...a. 

0. 
-..I 

I 0-146 
(cont) 

0-147 

0·148 

0-149 

0·150 

0·151 

* 

teeth; 40 teeth; 32 pitch, 1.250" I Ant. Trimmer 

pitch diom; 1.312" OD x 0.251" Driving gear 

ID x 7/16" thk o/o; straight face; 

hub 1/4" lg x 1/2" diom; two no. 

6·32 topped holes 90° aport for 

set screw mounting 

Gear: spur type; phosphor bronze; I Capacitor shaft 

tuning capacitor shaft drive; he I i- drive 

col teeth; RH; 80 teeth; 32 pitch, 

2.644" pitch diom; 2.706" OD x 

0.312" ID x 0.406" thk o/o; 

stroight face 

Gear: spur type; phosphor bronze; I Capacitor shaft 

tuning capacitor shaft drive; heli- drive 

cal teeth; LH; 80 teeth; 32 pitch, 

2.644" pitch diam; 2.706" 00 x 

0.312" ID x 0.406" thk o/a; 

straight face 

Gear: spur type; natural paper basel Potentiometer 

bakelite; potentiometer driving; drive gear 

straight teeth; 40 teeth; 32 pitch; 

1.250" pitch diam; 1.312" OD x 

0.188" ID x 0.187" thk o/a; 

straight face; 0.188" diam center 

mounting hole 

Gear; spur type; natural paper basel Dial assembly 

bakelite; dial assembly driving; drive gear 

helical teeth; LH; 144 teeth; 64 

pitch, 2.40" pitch diam; 2.432" 

00 X 0.9375" ID X 0.078" thk 

o/a; straight face; 0.9375" diam 

center mtg hole; part of Z·1011, 

Z·101 2, Z·101
3

, Z·101 4 

Not Used 

N 16-G-431690-189 

1; 

SA:8693 

1; 

SA:6925 

I 212 

662 

SA:8693 0-147 

I SA:6925 I 0·148 

I I 

I Q597·1 I 0·149 

Q725-1 0-150 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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0-152 

0·153 

0·154 

0-155 

0-156 

0·157 

0-158 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. . CORPS) DESIG-

NO. STOCK NATION PART INVOLVED 
NO. NO. 

MECHANICAL PARTS (continued) 

Nut, hexagon, X1112 steel, cad Slider mechanism N43-N·3948-I5000* 570 Q911·1 0-152 

plated; 5/16" ·32; 3/32" thk; 5/8" tilt nut 

distance between flats 

Block: spacing; chassis support Spacer for chas• * 1366 Q913·1 0-153 

bracket spacer; black neoprene; re· sis support brock· 

ctangular shape; 1 1/2" lg x 1" et 

wd x 1/16" thk o/a 

Pin, cotter; cad plated brass; 1/16' Latch lock retain· N42·P·5276-115 1; E314·6 0·154 

diam x 1/4" lg o/a er E314·6 

Not Used 

Pointer, indicator: dial pointer Dial pointer N 16-P-500001-167 1; SA:7393 0-156 

assembly; consists of dial pointer, SA:7393 

gear rack and stop pin, National 

Company, Inc. part/dwg L034·4, 

Q067·2 and L029·1 respectively; 

cod plated brass rack w/black 

painted brass pointer; 4 3/8" lg x 

1" h x 9/64" thk o/a 

Not Used 

Ring, retainer: shaft retaining Oscillator capac• N42·R·2047-89 289 H602·123 0·158 

ring; beryllium copper; 0.693" it or drive shaft 

diam x 0.042" thk o/a retainer 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

98 
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REPAIR 
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0-162 
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0-164 
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0-166 

0-167 
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* 

Ring, retainer: shaft retaining Retaining ring N42-R-2046-1325 1; F611-8 0-159 12 

ring; spring steel, cad plated; F611-8 

0.175" 10 X 0.215" 00 X Q020" 

thk o/a 

I Ring, retainer: shaft retaining Ret a in ing ring 97 p 491-1 0-160 122 

ring; steel, cad plated; 0.171" ID 

x 0.295" OD x 0.031" thk o/a 

Ring, retainer: shaft retaining Retaining ring I I N42-R-2047-30 I 289 I H602-107 I o-161 I 12 

ring; beryl I ium copper; 0.225" d iam 

x 0.025" thk o/a; part of Z-101l, 

Z-101 2, Z-101 3, Z-101 4 

Ring, retainer: shaft retaining I Shaft retainer 
I 

I N42-R-2046-1350 

I 
1; I F611-4 I 0-162 I 12 

ring; spring steel, cad plated; F611-4 

0.232" ID X 0.294" OD X 0.031" 

thk o/a; part of Z-101 1, Z-101 2, 

z-101 3, Z-101 4 

Ring, retainer: shaft retaining Shaft retainer N42-R-56566-2199 289 H602-7 0-163,0-216 38 

ring; beryllium copper; 0.225" diam 

x 0.025" thk o/a 

Gasket; tuning capacitor shaft Oscillator com- 1356 L585-2 0-164 12 

gasket; neoprenew/monel seat; partment tuning 

round 31/32" 00 x 0.437" I D x capacitor gasket 

1/4" thk o/a; for reference only 

Seal, bearing: oscillator capacitor 0 sci II a tor com- I I 1356 I L585-l I 0-165 I 12 

shaft seal; 13/16" lg x 31/32" partment tuning 

diam o/a; for reference only capac it or shaft 

seal 

Not Used 

Spring: helical compression type; Mirror adjl!sting * 1334 I Mll0-1 I o-167 I 12 

for mirror positioning screw ten- screw tension 

Used on AM-450, 1, 2, 3/FRR-24, SB-142/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, 0-131/FRR-24, AM-440/FRR-24, 

AM-438/FRR-24, KY-62/FRR-24, CV-127/FRR-24, CM-32/FRR-24, Tool Box. 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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0-167 

(cont) 

0-168 

0·169 

0-170 

0-171 

0-172 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

MECHANICAL PARTS (continued) 

sion; 0.030" diam stainless steel 

wire; 0.312" lg x 0.155" diam 

o/a; 5 1/2 turns_~ 3/4 dead loop 

on ends 

Sp~ing: loop type; for split gear Anti-backlash * 24 p 159-1 0-168 

loading; 0. 050" stainless steel gear loading 

1.962" lg x 0.874" wd o/a; termi-

nals bent on 0.070" radius 

Not Used 

Spring: he I ica I extension type; for Anti-backlash 233 H922·1 0-170 

split gear loading; 0.023" diam gear loading 

stainless spring wire; 17/32" lg x 

3/16" diam o/a; 7 1/2 turns; par· 

allel hook terminals; terminals 

·bent on 0.062" radius located on 

11/32" mtg/c; part of Z-101 1, 

Z-101 2, Z-101 3, Z-101 4 

Glass: dial window; cellulose ac· Tuning dial * 1376 Q104-1 0-171 

etate, clear pol ish; rectangular window 

shape; 1 3/4" lg x 1 1/8" wd x 

1/16" thk o/a; two 0.125" diam 

mtg holes csk 0.218" diam x 82° 

on 1 1/2" mtg/c; marked w/hair· 

line and dial separation marker 

Washer, lock: stainless steel; Lack washer N43- W-6813-580 42 H511-10 0-172 

round; 5/16" ID x 19/32" OD x 

O.O:Il" thk o/a; shake-proof type 

Not furnished as a maintence part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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externa I teeth 

(cant) 
I 0-172 

0-173 Washer, flat: brass nickel plated; I Washer 

round; 0.313" 10 x 3/4" 00 x 

0.031" thk o/ a 

0-174 Washer, flat: brass, nickel plated;/ Washer 

round; 0.140" 10 x 1/4" 00 x 

0.015" thk o/a 

0-175+ I Washer, spring: phosphor bronze; 
cad plated, round, 3/16" 10 x 
3/8" 00 x 0.008" thk o/a 

0-176***t Handle: equipment lock-release· 

tilt handle, right hand; exterior 

finish dull nickel plate; 4 29/32" 

lg x 2 31/32" wd o/a; mts by two 

no 10-32 tapped mtg holes on 

3.312" mtg/c; contains locking 

and tilting mechanism 

0-177***t Handle, equipment lock-release

tilt handle, left hand; exterior 

finish dull nickel plate; 4 29/32" 

lg x 2 31/32" 'wd o/a; mts by two 

no. 10·32 top ped mtg holes on 

3.312" mtg/c; contains locking 

and tilting mechanism 

0-178** I S I ide assembly, index: chassis 

tilt index, right hand; consists of 

slide spring release; 8 7/8" lg x 

3" wd o/o; has 5/16" -32 thd on 

tilt bearing for mounting; in~ludes 

Washer 

Right hand equip 

ment handle 

Left hand equip

ment handle 

Chassis tilt 

mechanism right 

hand 

N43-W-3045-598 

N43-W-3045-26 

N43-W-5740-268 

N 16-S-469 501-1 20 

1; 

H284·122 

1; 

H284-144 

42; 

3502-10 
-1 

1; 

SA:7207 

1; 

SA: 7206 

1; 

SA:7205 

H284-122 

H284-144 

H974-1 

SA:7207 

SA:7206 

SA:7205 

0-173 981 

0-174 98 

0-175 78 

0-176 45 

0-177 45 

0-178 44 

+ Used on AM-450, 1, 2, 3/FRR-24, SB-142/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, 0-131/FRR-24, AM-440/FRR-24, 

AM-438/FRR-24, KY-62/FRR-24, CV-127-FRR-24, CM-32/FRR-24, and Tool Box. 

**** Used on AM-450, 1, 2, 3/FRR-24, CV-126/FRR-24, F-99/FRR-24, AM-454/FRR-24, AM-439/FRR-24, ,0-131/FRR-24, AM-440/FRR-24, AM-438/FRR-24, 

K Y -62/FRR-24, CV-127 /FR R-24, CM-32/FRR-24, SB-138/FR R-24, 58·140/F RR-24, SB-169-F R R-24, SB-143/FRR-24, P P-590/FRR-24, P P-649/F R R-24, 

PP-648/FRR-24, Tool Box. 
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0-178** 

(cant) 

0-179** 

0-180 

0-181 

0-182 

thru 

0-200 

0-201 

0-202 

** 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

EQUIP. 
PARTS REPAIR· 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL TOT. 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL NO. FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. PER z NO. 

STOCK NATION 
PART INVOLVED EQ. 

X <( 

NO. 0 :;:) 
NO. <C 0 

MECHANICAL PARTS (continued) 

0·160 

Slide assembly; index: chassis Chassis tilt 1; SA:7204 0-179 44 
tilt index, left hand; consists of mechanism left SA:7204 

slide spring release; 8 7/8" lg x hand 

3" wd o/a; has 5/16" -32 thd on 

tilt bearing for mounting: includes 

0-160 

Slide assembly, drawer: equipment Chassis slide 1; SA:7203 0-180 49 

slide mechanism, left hand; rec· mechanism left SA:7203 

tangular 11 7 /8" lg x 3 3/8" wd hand 

o/a; includes0-130 

Slide assembly, drawer: equipment Chassis slide 1; SA: 7202 0-181 49 
slide mechanism, right hand; rec- mechanism right SA:7202 
tan gular 11 7/8" lg x 3 3/8" wd hand 

o/a includes 0-130 

Not Used 

Not Used 

Shaft; rotary switch: brass, cad S-201 rotary N 17-S-37027-9151 * 1; M979-8 0-202 6 
plated; round w/2 parallel full shafts M979-8 

length flats; 6 1/2" lg x 0.248" 

diam x 0.185" across flats 

Used on AM-450, 1, 2, 3/FRR-24, SB-142/FRR-24, CV-126/FI<R-24, F-99/Ff<R-24, AM-454/FRR-24, AM-439/FRR-24, 0-131/FRR-24, AM-440/FRR-24, 

AM-438/FRR-34, KY-62/FRR-24, CV-127/FRR-24, CM-32/FRR-24, SB-138/FRR-24, SE.-140/FRR-24, SB-169-FRR-24, SB-143/FRR-24, SB-141/FRR-24, 
Tool Box 

I I Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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0-203 
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0-210 

* 

Shaft; rotary switch; brass, cod I S-202 rotary 

plated; round w/2 full length shaft 

flats; 8 1/8" lg x 0.248" diom x 

0. 185" across Hats 

Some as 0·111 S·201 and S-202 

shaft coup I ings 

Shaft; extension: brass nickel I S-201 extension 

plated; round w/2 right angle flats shafts 

5/16" lg at e~ch end; 0.249" diom 

X 3/4" lg 

Bushing: bearing for extension S-20 1 shaft bush-

shaft support; leaded brass, nickel! ings 

plated; mole; 1/2" across flats 

of hex end x 35/36" lgw/0.252" 

ID, 3/64" shoulder, 0.435" ·27 

thread 

Shaft: extension shaft: stainless I S-201 and S-202 

steel; round; 1 11/16" lg x 1/4" extension shafts 

diem; one end w/2 flats 120° a-

port x 1/2" lg, other end w/2 flats 

90° aport; 2 grooves 0.028" wd 

x 0.609" aport 

Detent: 4 position detent mechen- I S-202 detent 

ism; stainless steel w/bross bush· mechanism 

ing; 2 17/32" lg x 1 33/64" wd x 

1 7/8" h; single hole panel mts 

w/3/8" ·32 threaded bushing and 

13/64" lg x 1/8" diem stop 

Detent: 2 position detent mec:hon-~ S-201 detent 

ism; stainless steel w/bro ss bush- mechanism 

ing; 2 17/32" lg x 1 33/64" wd x 

1 7/8" h; single hole panel mtg 

w/3/8" ·32 bushing and 13/64" 

lg x 1/8" diam stop 

Gear, Band switch gear assembly: I S-201 geor assem-

consists of spur type gear, AGMA bly 

N 17·5·37040·6549* 1; IM979·10 0-203 

M979-1 0 

N 16-S-20881-7141 * 1; p 119-4 0-205,0-805 

p 119-4 

N16-B-800200-580* 1; I 8713-18 0-206 

8713-18 

N 16-S-20907·4580* 1377 I P961-1 0-207 

N 17-D-20000 1-115 111 I P973-1 0-208 

N17-D-200001-116 111 P97 4-1 0-209 

N 16-G-432490-145 1; SA:7348 0-210 

SA: 7348 

Not furnished as a maintenance part. If failure occurs, do not request replacement inless the item cannot be repaired or fabricated. 
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0-210 

(cont) 

0-211 

0·212 

0-213 

0-214+ 

+ 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

std involute teeth; 80 teeth; 32 

pitch;po 2.500"; 1/16" thk; w/ 

0.375/" bore; straight face; gear 

hub 1/2" diam x 1/4" lg; shoulder 

on one end 0.373" OD x 3/32" 

lg; 2.5f2" OD x 11/32" lg o/a; 

gear is brass, nickel plated; hub 

is brass, cad plated; 0.375" diam 

shaft hole 

liot Used 

Gear: spur type; brass, nickel C-210 idler gear N 16-G-432330·361 * 1; P964·2 0-212 

plated; idler gear, straight teeth; p 964-2 

72 teeth; 32 pitch; 2.250" OD x 

3/16" thk w/0.383" diam bore; 

straight face; hub 5/S" diam x 

1/2" thk; single mtg hole 0.383" 

diam 

Bushing: sleeve; bearing for Switch shaft bear· 73; L373·3 0-213 

switch shaft; oilite bronze; v.500" ing F310-2 

I g X 0. 381" 0 D X 0. 250 " ID, 

0.500" diam shoulder 0.062" wd 

Handle: equipment handle, left Left hand equip- 1; SA:7589 0-214 

hand; exterior finsh dull nickel Ment handle SA:7589 

plated; 4 29/32" lg x 2 31/32" 

wd o/a; mounts by two no. 10·32 

tapped mtg hoI es on 3. 312" mtg/ c 

Used on on SB-142/FRR-24 and SB-141/FRR-24 

Not furnished as a maintenance part. If failure occurs, do not request replacement uniess the Item cannot be repaired or fabricated. 
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0-215+ Handle: equipment handle, right Right hand equip- 1; SA;7590 0-215 4 
;;a ......... 

% 
-1"'1'1 ,.. hand; exterior finish dull nickel ment handle SA: 7590 Vl:::o 

r 
plate; 4 29/32" lg x 2 31/32" wd 

.;;o _....., 
VI...._ 

o/o; mounts by two no. 10-32 tap- -1 

ped mtg holes on 3.312" mtg/c 

"·216 I Same as 0-163 I Shaft .retainer 

0-217 I Not Used 

thru 

0-300 

0-301 Retainer, crystal holder; base I Y-301 crystal 
I 

I N16-R-501081-117 
I 

1316 I K689·1 1 0-301.0-706J 23 

:::0 plate; brass, nickel plated; U retainer base 0-801 
m shape; 1.155" lg x 1/2" wd x Cl' 
-1 

5/16" h; single mtg hole 0.125" :::0 n diom 
-1 
m 0-302 Clip: crystal holder; for holding Y-301 crystal N 17-C-805751-551 1; K690·1 0-302,0-802 20 
0 z 
VI crystal holder in socket; spring holder clip K690·1 ,..:::0 
m <m 
n temper brass nickel plated; 0.937" VI VI 

:X:-1 
c: 
:::0 wd x 1 1/4" lg x 0.050" h, unin- -:::o .,_ 
-1 suloted, 15/ 16" opening 

Vln 
-o-1 

-< -m 
% 

0-303 Brocket: capacitor mtg; aluminum; C-338 mtg brock- N 16-M-6091 0-9607* 1; SA:8061 0-303 3 ~0 
"'1'1 1 1/4" sq x 2 7/16" lg o/a; mts et SA:8061 

0 

0 
:::0 by two no. 6·32 tapped holes on 
~ 

3/4" mtg/ c ,.. 
-1 
5 0-304 Coupling, flexible: tuning shaft I VFO shaft cou-

I 
I N17-C-98378-1751 

I 
1; I SA:8095 I 0-304 I 3 

z coupling; assembly consistsoftwo piing SA:8095 

hubs and disc assemblies sepa-

rated by 1/4" thk ceramic insul-

atar; assembly nickel plated 

brass; 1 3/8" d iam and 1 1/4" I g 

o/a; secured by two no. 6-32 set 

screws on 1/4" diam hole 90° a· 

part and twa no. 6·32 set screws 

on 5/32" diam hole 120° apart 

0-305 I Shaft, assembly: extension; brass, C-338 extension N 16-S-212226-1108* 1; p 119-6 0-305 3 
0 • NVI 

co nickel plated; round w/2 right shaft p 119-6 -· t.nn 

I 
+ .. 

+ Used only on SB-142/FRR-24 and SB-141/FRR-24 
1o ..... O:::t ...., I 

U1 * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. w 
~00 
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m 
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0 
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-1 
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SYMBOL 
DESIG. 

0-305 

(cont) 

0-306 

0-307 

0-308 

thru 

0-400 

0-401 

0·402 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) lNG & DESIG. 

NO. 
CORPS) DESIG-

PART INVOLVED 
STOCK NATION 

NO. 
NO. 

MECHANICAL PARTS (continued) 

angle flats 5/16" lg on each end; 

7/8" lg x 1/4" diam 

Drive, dial: tuning dial drive; as· VFO dial drive N 16·0-900411·111 1; SA:6175 0·306, 0-809, 

semblyconsistsof planet wheel, control SA:6175 0-1108 

spring base; tension rir)g and 

shell; flat 'circular shape w/shaft 

extending from one side, other 

side has female coupling; 

1 15/3 2" lg x 2. 57 4" diam o/ a; 

mounts to shaft w/2 Bristo set 

screws; shaft 0. 1865" diam; cou· 

piing 0.437" diam w/0.252" hole 

Button, plug; cad plated steel; VFO shield but· N-16·6·80700 1·118 1; F 190·5 0·307 

fits 1/2" diam hole; ]7/64" lg X ton pi ug F190·5 

21/32" diam 

Not Used 

Mounting, capacitor: flat shape; C-500 capacitor N 16·M·61 072·8208* 1; P349·2 0-401, 

grade L TS-E3 bake I ite in accar· mounting P349·2 0-1110 

dance with JAN·P-13; 1" lg x 

3/4" wd x 1/4" thk; mts by two 

0.125" diam holes 0.438" be-

tween mtg/c; tropicalized wax 

impregnated 

Shaft: for rotary switch; brass cad S-401 A and B, N 16·S·21 050·2641 * 1; M979·6 0·402 

plated; round, w/2 parallel flats S·401C and D M979·6 

~'tot furnished as a rna intenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

8 

3 

9 

3 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 ::I 
a:J 0 

z 
>-:::tJ 
<m 
CliVI 
::Z:-t 
=tj;:o 
Vl-n 
..g .... ... m 
~c 
0 



0 .., 
c;:; 
z 
> r 

.., 
m en 
-t .., 
n 
-t 
m 
c 
en 
m 
n 
c: .., 
-t 
-< 
z 
"TI 
0 
;;o 
~ 
> 
-t 
0 z 

00 
I 

-A. 

~ 
....... 

0-402 

(cant} 

0-403 

0-404 

0-405 

0-406 

thru 

0-600 

0-601 

0-602 

1,:1 

full length; 0.248" diom x9 1/2" 

lg x 0.185" across flats 

Some as 0-111 

Mounting, capacitor: non-magnet• 

ic; 3 3/16" h o/o x 49/64" wd 

w/2 no. 6-32 spodebolts 1/2" lg 

and 1 9/16" between/c; for capo• 

citors 2 1/2" h x 1 5/16" lg x 

49/64" wd excl term; "U" shape; 

JAN-C-25 spec 

Detent: switch detent mecho· 

nism; eight positions 30° aport, 

driving shaft 0.249~diom x 1/2" 

lg w/2 flats 90° apart, output 

shaft 0.249" diom x 7 /16" lg 

w/2 parallel flats; stainless 

steel and/or non-magnetic metal; 

1 3/4" lg X 1 33/64" wd X 

1 7/8" h; mts by single holefor 

3/8" ·32 bushing; all non-mag-

netic metal ports except stain-

less steel plated to withstand a 

200 hr 20% salt spray test in ac· 

cordonce with AN-QQ-S-91 spec 

without undue corrosion or other 

deleterious effects 

Not Used 

Same as 0-404 

Mounting, capacitor: non-mag• 

netic; 1 13/16" h o/a x49/64" 

wd w/2 no. 6·32 spadebolts 1/2" 

lg and 1 9/16" between c; for 

connecting shaft 

S-40 1 shaft cou· 

piing 

C-497 capacitor CP06SA6 N 16-M-60906-80 18 14 L896·3 

clamp 

S-401 switch N17-D-200001·111 111 P327-1 

detent 

C-603, C-604, 

C-607,C-61l, 

C-618,C-627 

mounting 

C-614 mounting CP06SA2 N 16-M-60958·3571 14 L896·5 

0-404,0-601, 27 

0-702, 

0-1102 

0-405 3 55 1 

0-602, 20 

0·1103, 

0·1206, 

0·1303 

.,> 
>Z .., ........ 
-t"TI 
en .a 
r-::0 
-N en.ja,. 
-t 

z 
>.a 
<m 
en en 
:::1:-t -.., .,_ 
enn 
"'-t .... m 
~0 
0 

0 
I 
~CII 

s~ 
l:t oo 
I :I 
a.. 
Soo 



00 
I 

...a. ..... 
00 

:::0 
m 
VI 
-f 
:::0 
n 
-f 
m 
0 
VI 
m 
n 
c: 
:::0 
-f 
-< 
:z ., 
0 

"' ~ 
-f 
0 
:z 

0 

"' C') 

:z ,. 
r 

SYMBOL 
DESIG. 

0-602 

(cant) 

0-603 

thru 

0-700 

0-701 

0-702 

0-703 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued} 

capacitors 1 3/8" h x 1 5/16" lg 0-1304, 

x 49/64" wd; "U" shape; JAN-C· 0-2006, 

25 spec 0-2105, 

0·2203, 

0·1369, 

0·1370 

Not Used 

Mounting, capacitor: rectangular; C-731 base sup· N16·M·60919·630 1 * 1; M794·2 0-701,0-902, 

cast aluminum w/ caustic etch port M794·2 0-1001, 

finish; 3 3/8" lg x 1 1/2" wd x 0-1205 

3/16" thk; two 0.156" diam holes 

located diagonally on 1 1/8" x 3" 

c; w/recess 2 11/16" lg x 1 5116" 

wd x 3/32"d; one large slotted 

hole I 1/16" lg x 7/8" wd w/1 

small slotted hole on each end for 

mtg capac it or 

Same as 0·404 0-727 mounting 

Mounting, capacitor: non-magnet· C-726 mounting CP06SA4 N 16-M-60958·3591 14 L896·1 0-703, 

ic; 2 1/2" h o/a x 49/64" wd w/2 0-1305, 

6·32 spadebolts 1/2" lg and 1 9/16' 0-1306 

between c; for copacitars1 5/16" 

lg x 49/64" wd x 2" h; "U" shape; 

JAN·C-25 spec 

I 
If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. Not furnished as a maintenance part. 

TOT. 
NO. 
PER 
EQ. 

9 

5 

tYUII' 
REPAIR 
PARTS 

i 
X <( 

0 ::l 
c:a 0 

900 
~r 
"-> n I ..,. 
0 0 
I ::J 

...... 
0 
w 



0 

"' 
"'tJ> 

a 
0-704 Mounting, capacitor: non-magnet· 

>Z 

- C-729 mounting CP06SA 1 N 16-M-609 58·3 561 14 L896·4 0-704 3 ;10"-

z -1, 

> ic; 1 1/2" h o/a x 49/64" wd, 
VI;IO 

I'"' r::O 
w/2 no. 6·32 spadebolts 1/2" lg 

_...., 
V'""" 

and 1 9/16" between c; for capo· 
-1 

c itors 1" h x 1 5/16" lg x 49/46" 

wd; "U" shape; JAN-C-25 spec 

0-705 I Mounting, capacitor: non-magnet• C-731 mounting CP07SB3 N16·M·61145·2233 14 M793·1 0-70 5, 0-80 3,1 26 

ic; 4 1/8" lg o/a x 29/32" wd, 0-907, 

one no. 10·32 spadebolt 5/8" lg; 0-1003, 

for capacitor 3 1/2" h x 1 3/16" 0-1104, 

wd excl term; "J" shape; JAN-C- 0-1209, 

I "' I 25 spec m 
0-1301, 

V' 0-1302 
-1 
;10 

n 0-706 Same as 0-301 Y ·701 retainer 

-1 
m 0-707 Clip: crystal holder; far holding y -701 clip N 16-C-805941·201 1; K690·2 0-707 3 

c 
crystal holder in socket; spring 

z 

"' 
K690·2 >;~~:~ 

m brass, ni.ckel plated; 1.687" h x 
<m 

0 
VI VI 

c: 1 1/4" wd x 0.050" thk; uninsul-
X-I 

;10 
-;10 

ated; 15/16" opening 
"'tl-

'-1 
VIO 
-o-1 

-< 
0·708 Same as 0·111 C-725 shaft cou• 

-'m 
z piing 

~c 
'11 

0 

0 
;10 0·709 Bushing: extension shaft support; C-725 extension N16·B-800200-568* 1; B713·51 0-709 3 

~ 
> brass nickel plated; male; 1/2" shaft bushing B713·51 

-1 
across flats of hex end x 0. 734" 

0 z lg, 1/4" ID, 0.047" shoulder, 

0.373" -32 thread 

0-710 I Shaft: extension; brass, nickel I C-725 extension I I N16-S-20964-1001* 
I 

1; I P406·2 I o-11o I 3 

plated; round; 1/4" diam x 2 3/4" shaft P406·2 

I g; two grooves at one end, one 

groove 0.230" diom x 0.028" wd 

5/8" from end, other groove 

0.230" diam x 0.028" wd 127/64" 

from end 

0-711 Grille: speaker; aluminumw;block LS-701 grille N 17-G-77852-8709* 1; M 138·1 0-711 3 0 
'VI 

00 lacquer finish; 0.020" perforated M138·1 
....... 

I 
On 

aluminum 4 1/8" lg x 4 1/8" wd; 

.~:>- .. 

..... 
,_ 

..... 
9g 

~ * Not furnished as a maintenance part. If failure oc.curs, do not request replacement unless the item cannot be repaired or fabricated. 
...... ::oo 

·I I I 

i!: 
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SYMBOL 
DESIG. 

0·711 

(cont) 

0·712 

0-713 

thru 

0-800 

0-801 

0·802 

0-803 

0-804 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

four 7/32"diom mtg holes on 

3 5/16" x 3 5/16" centers 

Clomp: capacitor; stainless steel; C-734 clomp N 16-C-300442·625 296 F892·7 0-712,0-901 

opprox 2 9/16" lg x 1 7/16" wd x 0-1004 

17 /32" h when open; mtg brocket 

w/single mtg hole for no. 6·32 

screw located 60° from loop, 115° 

from hinge on 27/32" radius; suit· 

able-for 1 1/4" diom capacitors; 

w/holding spurs 

Not Used 

Some as 0·301 Y-801 thru Y·817 

retainer bose 

Some as 0·302 Y·801 thru Y·817 

crystal holder 

clip 

Same as 0·705 C-844 mtg brock· 

et 

Coupling, flexible: tuning shaft C-820 and C·830 N 17-C-98378-83 76 1; SA:8123 0·804, 

coupling; assembly consist of 2 extension shaft SA:8123 0-1105 

hub and disc assemblies; seporo· coupling 

ted by 1/4" thk grodeL·4ceromic 

insulator, w/four 5/16" diom 

brass spacers; brass hub and 
phosphor bronze disc, nickel 
_Plated; 1 3/8" diam x 1 1/4" lg 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER :i EQ. 

X <( 

0 :I 
Ill a 

6 

5 

000 
I 

""" "' -.. ... n 
I .. 
0 0 
I :I 
00 
0 .. 

z 
,..jjiD 
<m 
"'"' :::Z:-1 
-jjiD .,_ 
u-n 
-o-1 
-m g:c 
0 



0 ;a 
.,,.. 

~ 0-804 o/a; hubs bored for 0.252" diam 
,.z 

(cont) shaft and mtd by two no. 6·32 
;a"'-

z -t"" ,.. 
multispline set screws 

VI ;a 
,... ,...~ 

0-805 Same as 0-205 C-820 and C·8ll 
-N 
VI""' 
-1 

extension shaft 

0-806 I Same as 0·111 J Crystal A and 

Crystal B switch 
coupling 

... I I N16·S-20928-9891 * 
I 

I P937-2 I o-807 I 
0-807 I Shaft, extension: round w/2 right Crystal A and 1; 2 

angle flats 7/16" lg at each end; Crystal B switch P937·2 

0.249" diam x 2 3/16" lg extension shaft 
;a l N 16-B-800200-578* m 0·808 B,ushing: bearing for extension Crystal A and l I 

1; I B713-24 I 0-808 I 2 
VI 
-1 shaft support; brass, nickel plot· Crystal B switch 8713·24 
;a 
n ed; male; 1/2" across flats of extension shaft 

... hex end x 15/32" lg; 0.252" I D, bushing 
m 
0 3/32" shoulder; 0.435" ·27 

% 
,..;a 

VI thread· r:n 
<m 

n 
Saine as 0-306 

VI VI 

c: 0-809 Tuning A and 
::Z:-1 

;o - -;a 

.... Tuning B drive 

,_ 
-t 

Vln 
-< control 

-o-1 ... m -z 0-810 Not Used 
g:o 

"'t 
0 

0 

;o .!hru 
~ ' 0-900 ,. 
-1 

0·901 Some as 0-712 C-918 clamp 
0 z 0·902 Same as 0-701 C-920 base sup· 

port 

0-903 I Mounting, capacitor: non-magnet· C-908 capacitor CP06SA5 N16·M·60911·4456 14 L896·2 0-903, j. 27 

ic; 2 15/16" h o/a x 49/64" wd; mounting ,. 0·1002, 

w/2~nQ. ,6·32 spodebolts 1/2" lg 
0-1208, 

and 1 9/16" between/c; for co· 
0-2007, 

pocitors 1 45/64" lg x49/64" 
0-2104, 

wd x 2J/2" max h excl term; 
0·2202 

"U" s~ape; JAN-C-25 spec 

Shaft: rotary_ switch; brass cad S-901A and B N 17-S-37007·5126* 0-904 
,0 

0·904 
1; M979·4 2 'VI 

CIO plated; round w/2 parallel flats shaft M979-4 
()0~ 

I 
f:t 

full length of shaft; 0.248" diam 

•{ 9g ..... ..0'' 
CIO Not furnished a-s a maintenance part. If failure occurs, do not request replacement unless the item c<tnnot be repaired or f,abricated. 
.,;,l * 

,. o· 
, .. I . I ·I I 

. .ra.·oo 
I I I 



00 
I 

'"""' 00 
N) 

:;u 
m 
Cl' 
-f 
:;u 

n 
-f 
m 
0 
Cl' 
m 
n c: 
:;u 
-f 
-< 
z 
"TI 
0 
:;u 
~ ,.. 
-f 
0 :z: 

0 
:::tl 

§ 
z ,.. 
r-

SYMBOL 
DESIG.' 

0·904 

(cant) 

0·905 

0·906 

0·907 

0·908 

thru 

0-1000 

0-1001 

0-1002 

0·1003 

0-1004 

0-1005 

* 

TABLE 8-4. COMBINED PARTS· AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

EQUIP. 
PARTS REPAIR 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR TOT. 

NAME OF PART AND AND AND ALL 

FUNCTION (NAVY 
(SIGNAL MFGR'S. DRAW- SYMBOL NO. 

DESCRIPTION TYPE) lNG & DESIG. PER 
NO. CORPS) DESIG-

PART INVOLVED EQ. i 
STOCK NATION )( < 

NO. NO. 0 :::1 
cc a 

MECHANICAL PARTS (continued) 

x 4 1/2" lg x 0. 185" across flats 

Some as 0·111 S·901A and B 

Shaft coup I ing 

Detent: switch detent mechanism; S-901 A and B N 17·0·20000 1-109 111 M836·1 0-906 3 55 1 

two positions; 40° aport, driving detent 0-1007 

shaft 0.249" diom x 1/2" lg w/2 

flats 90° aport, output shaft 

0.249" diom x 7/16" lg w/2 po· 

rollel flats; stainless steel and/or 

non-magnetic metal; 1 33/64" wd 

x 1 7/8" h x 1 3/4" lg o/a; mts 

through single hole for 3/8" ·32 

bushing 

Same as 0-705 C·920 mounting 

Not Used 

Some as 0·701 C·1031 bose 

support 

Some as 0·903 C-1032 mounting 

Some as 0·705 C-1031 mounting 

Some as 0-712 C-1029 clamp 

Shaft: rotary switch; brass cad Shaft for S-1 00 lA, N16·S·21034·21Kl 1 * 1; M979·2 0·1005 1 

plated; round w/2 parallel flats S·1001B,. I M979·2 

Not furnished as a maintenance port. If failure occu;s, do not request ~eplacement unless the it~m cannot b~ repaired or #abricated. 



0 l iiU 

.,,.. 
~ 

0·1005 full length; 0.248" diam x S-100 1 C.S-1001 D, 
>:z: 
;u-....... 

% (cant) 7 3/8" x 0.185" across flats S·1001E and 
-1"1'1 

,.. VliiiJ 

r- S-100 1 F 
r-iltl 

0·1006 Same as 0·111 S-1001 shaft 

iAN ....... 
coupling 

o-1001 1 Same as 0·906 

I 
Detent mecha· 

nism forS·1001 

0·1008 I Hot Used 

thru 

0·1100 

;g 0-1101 Clamp: electron tube clamp; I V-1108 and I I H 16-C-300798·452 I 296 I F892·3 I 0·1101, I 7 

m stainless steel; type 302; 1 5/32" V·1109 tube 
0·2103 

VI 
-1 ID x 3/4" lg; single mtg bkt on I clamp 
iiU 

n 51/64" radius, 65° from tension 
-1 loop, 100° from hinge; standard m 
0 1 5/32" diam tube base; w/hold· 

% 

VI 
>;g 

m ing spurs 
<m 

n 
VI VI 

c 0-1102 Same as 0·404 C·1173A and =-~ 
iiU 

,;u 

-1 
C-1173B mtg 

VI-n 
-< bracket 

\0-t 

-
-m 

% 
0·1103 Sa me as 0-602 C-1158 mtg 

!o ., 
0 bracket 
iiU 

~ 0·1104 Same as 0·705 C·1159 and 
-t 
i5 C-1160 mtg 

% bracket 

0-1105 Same as 0·804 C-1152 exten· 

sian shaft cou• 

piing 

0·1106 I Shaft, extension: brass nickel 

I 
C-1152 exten• I I 

H16·S·20885·8031 * 
I 

1; I P 119·2 I o-1106 I 3 

plated; round w/2 right angle sian shaft p 119·2 

flats 1/4" lg at each end; 1" I g 

x 0.249" diam 

0-1107 I Coupling, flexible: switch, ex· Fixed freq N 17·C-9 8372·9437 1; SA:5033 0·1107 3 0 
I .... 

tension shaft coupling; consists switch exten· SA:5033 8(11 
00 

I 
of 2 hubs and spiders riveted to s ion shaft cou• 

Ut. 

I 
1 a 

---" 
o-. 0 

00 Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

_.:I 

w * 
.... 

I I I 
S3oo 

I I I I 
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SYMBOL 
DESIG. 

0-1107 

(cant) 

0-1108 

0-1109 

0-1110 

0-1111 

0-1112 

thru 

0-1200 

0-1201 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

flexible brass disc; brass, nickel piing 

plated; 1 1/16" o/a diam x 0562" 

lg; hubs bored far 1/4" diamshaft 

each end and mts w/ 4 no. 6·32-

bristo setscrews, 2 for each hub 

90° apart 

Same as 0-306 Variable freq 

.dial drive control 

Shaft, extension: brass, nickel Fixed freq switch N 16-S-20912-550 1 * 1; P445·2 0-1109 

plated; round w/flats 3/8" lg at extension shaft P445·2 

each end; 0.250" diam x 1 27/32" 

lg 

Same os 0-401 C-1153 and 

C-1156 spacer 

mtg 

Bushing: bearing for extension 0-1110 shaft N16· B-800200-583* 1; 6713-5 0·1111, 

shaft support; brass; nickel plat· bushing 6713-5 0-2002 

ed; male; 1/2" across flats of 

hex end .l\ 7/16" lg; 0.252" ID, 

3/64" shoulder 0.435" ·27thread 

Not Used 

Cabinet: aluminum, gray paint Cabinet 1; SA:8628 0·1201 

finish; empty; 19" lg x 12 15132" SA:8628 

wd x 5 7/32" h o/a; empty interi· 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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0·1201 

(cont) 

0-1202 

0.1203 

0·1204 

0·1205 

0·1206 

0-1207 

0·1208 

0-1209 

0-1210 

thru 

0·1300 

or; cutouts and finish peculiar to 

National Company part/dwg 

SA: 8628; for reference on I y 

Dial drive: vernier drive mecha· I Capacitor shaft 

nism; nickel plated brass w/fibre vernier drive 

spider; 2 37/64" diam x 1 19/32" 

lg o/a 

Scale: tuning indicator scale; 

round disc shape, 2 3/16" diam 

w/ 1 11/32" lg mtg/clips; three 

horizontal parallel lines scribed 

on cellulose acetate; mts by two 

1 11/32" lg spring clips 

Screen: shield; woven wire mesh 

cloth, nickel plated; rectangular; 

5'! lg X 1 5/8 11 wd; six 0,156" 

diam mtg holes on 2 1/4" mtg/c 

has 5/16" foldover on two sides 

Same as 0·701 

Same as 0·602 

Mounting, capacitor: non-magnet· 

ic; 3 1/4" lg o/a x 25/32" wd, 

one no. 10·32 spadebolt 5/8" lg; 

for capacitors 1 13/16" lg x 

1 1/16" wd x 3 1/4" h excl term; 

J shape; JAN·C·25 spec 

Same as 0-903 

Same as 0-705 

Not Used 

Tuning indicator 

scale 

Shield 

C-1231 base 

mounting 

C·1234 mounting 

C-1235 mounting 

C-1201,C·1215, 

C-1232, C-1256 

capacitor moun

ting 

C-1231 mounting 

N 16· 0·900411·120 

N 16·S·1171 01·607* 

I * 

CP07SA4 N 16-M-61144·5178 

I 

1; I SA:8242 

SA:8242 

1; 
SA:7581 

1; 

Q495·1 

14 

SA:7581 

I Q495·1 

M793·2 

0-1202 

0-1203 

I 0-1204, 
0·1309 

0-1207 

3 

3 

2 

I I 

6 
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* w Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be rep aired or fabricated. 0 ,.,.. 
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SYMBOL 
DESIG. 

0-1301 

0-1302 

0-1303 

0-1304 

0-1305 

0-1306 

0-1307 

0-1308 

0-1309 

0-1310 

thru 

0-1500 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

Same as 0-705 C-1314 support 

Same as 0-705 C-1314 support 

Same as 0-602 ~-1302 ~upport 

Same as 0-602 C-130 3 support 

Same as 0-703 C-1308 support 

Same as 0·703 C-1313 support 

Mounting, res is tor: natural bake· R-1323 and * "1; Q123·2 0·1307 

lite grade L TS-E-3; 2" lg x R-1324 support Q123·2 

1 3/32" wd x 1/16" thk; two 5116" 

d slots 0. 186" wd 1" between/c; 

two 0.156" diam mtg holes on 

1 1/8" mtg/c; marked R-1323, 

R-1324 

Mounting res is tor: natural bake- R-1319 thru * 1; Q508-2 0-1308 

lite grade L TS·E·3i for mtg 4 re· R-1322 mounting Q508-2 

sistors; flat rectangular shape; 

2 1/2" Jg X 1 1/2" wd X 1/8" 

thk; mts by two 0.156" diamholes 

3/4" c to c; marked R-1319, 

R-1320, R-1321, R-1322 

Same as 0-1204 Shield 

Not Used 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or :fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. >< < 
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0 "'0~ 
~ ·~ :z 
~ 0-1501 Holder, ..:ard: 0.016" aluminum; Holder for N16-H-61951-1004* 1; SA:7421 0-1501, 11 ~ ....... .... , 
:z 
~ 11 13/16" lg x 45/64" h x0.164" N-1501, N-1502 SA:7421 0-1601, v.~ 

.- thk; front holds identification and N-1503 0-1701, 
... ~ 
iiiN 

card, rear holds mtg clips; mts 0-1801 .... ~ 
with 4 spring clips 

0-1502 I Window, card: clear cellulose Window for N 16-W-63738-9331 * 1320 Q084-1 0-1502, I 11 

acetate; 1113/16" lg x 5/8" wd N-150 1,N-1502, 0-1602, 

x 0.020" thk; mts in card holder and N-1503 0-1702, 

0-1802 

0-1503 I Clip: card holder; 0.054" diam Card holder mtg N 17-C-805261-551 * I 1342 Q083-1 0-1503, I 44 

spring steel wire, black enamel dip 

I 
0-1603, 

~ finish; 5/8" lg x 5/8" wd x 0-1703, 
m 
v. 15/32" h; one end mts to card 0-1803 
-1 
iiO holder, other end mts into 0.312" n 
-1 diam mtg hole 
m 
0 0-1504 Cabinet: aluminum, gray paint Cabinet 1; SA:8420 0-1504 4 :z: 

"' finish; empty; 19" lg x 12 15/32" SA:8420 
,,.. ~ 

m <m 
n CI'V. 

c: wd x 5 7/32" h o/a; empty inte- %-I 
~ rior; cutouts and finish peculiar 

-~ .,_ 
-1 

u.n 
-< to National Company part/dwg -o-1 

"""'m - SA: 8420; for reference only :z: ~0 , 0 
0 0-1505 Stop, range I imit: 0.0625" stain- Slider stop N 16-S-685901-107* 1; Q464-l 0-1505 8 
~ 

less steel; L shape; 7/8"lg x Q464-1 i: ,.. 
3/8" h x 7/8" wd; single0.385" -1 

0 diam csk mtg hole 
:z: 

0-1506 Clamp: cable armor clamp; brass; Clamp for an- MX-564/U Nl7-C-780817-849 1374 R083-1 0-1506, I 'i3 

silver plated to withstand a!O hr tenna connector 0-1604, 

salt spray test; 13/16" lg x 0-1704 

11/16" diam o/a 

0-1507 I Not Used 

thru 

0-1600 

0-1601 I Same as 0-1501 I Holder for 0 
I 

N-1601 thru 
... 

N-1603 ~"' 
00 

_.CD 
I ~ 

I o-
~ 

I 0 _.:a 
00 0. 

-...a * Not furnished os a maintenance part. If failure occurs, do not request replacement unless the item cannot I be repaired or fabricated. 9CX) 
I I I I I I 
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SYMBOL 
DESIG. 

0-1602 

0-1603 

0-1604 

0-1605 

thru 

0-1700 

0-1701 

0-1702 

0-1703 

0-1704 

0-1705 

thru 

0-1800 

0-1801 

0-1802 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

Same as 0-1502 Window for N-1601 

thru N-1603 

Same os 0-1503 Card holder mtg 

clip 

Same as 0-1506 Clamp for an-

tenna connector 

Not Used 

Same as 0-1501 Holder for N-1701 

thru N-1703 

Same as 0-1 502 Window for 

N-170 1 thru 

N-1703 

Same os 0-1503 Card holder mtg 

clip 

Same as 0-1506 Clamp for an-

tenna connector 

Not Used 

Same as 0-1501 Holder for N-1801 

and N-1802 

Same as 0-1502 Window for 

N-180 1 and 

N-1802 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< < 

0 ::J 
ca 0 

pm 
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I o o:s 
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0 
;c -a> 
C) 0-1803 Same as 0·1503 Card holder mtg 

>Z 

z ;c-....... 
,.. clip 

-f"11 

r" 

(11;10 

0-1804 Not Used 
r-::0 _...., 

thru 
e~~-.. 
-t 

0-2000 

0·2001 I Cabinet: aluminum, gray paint I Cabinet 
I 

I N 16-C-1 0629-1576 
I 

1; I SA:7366 I o-2001 I 5 

finish; empty; 19" lg x 12 15/32" SA:7366 

wd x 8 23/32" h o/a; empty inte• 
rior; cutouts and finish peculiar 
to National Company part/dwg 

SA: 7366; for reference only 
;c 
m 0-2002 Same as 0·1111 R-2017 bushing 
VI 
-t 

I 
I N16·B·800175-736* 

I 
I M823·2 ;;o 0-2003 Bushing: bushing aild washer fit· J-2001 spacer 1; I o-2003 6 

n ting for multiconnector; brass, M823·2 
-t 
m nickel plated; male; 1/2" OD x c 
VI 0.203" ID x 0. 125" lg o/a; bush· 

:z 
m ing section is 0.296" diam x 

>;c 

n 
<m 

c: 0.078" lg 

CliVI 

;c =-~ 
-1 0-2004 Mounting, capac it or: non-magnet· CP07SC4 

-a;c 
C-2001 ,C-2002, N 16-M-61148·1050 14 M793-6 0-2004, 26 e~~-

-< 
n 

- ic; J shape; 5 7 /16" lg x 29/32" C-2008 capacitor 0·2107, 
'oO-f 

:z 
-m 

"11 wd; mts by one no. 1 0·32 spade· mtg 0-2205 ~c 
0 ;c bolt 5/8" lg; JAN·C-25 spec 
~ ,.. 0-2005 Mounting, capacitor: non-magnet· C-2003,C-2004 CP07SC2 N 16-M-60918·1606 14 M793·5 0-2005, I 38 
-1 
0 ic; J shape; 4 9/16" lg x 29/32" capac it or mtg 0-2106, 

:z wd; mts by one no. 10·32 spade· 0-2204, 

bolt 5/8" lg, JAN-C-25 spec 0-3925 

0-2006 I Same as 0-602 C-2006 capoci· 

tor mounting 

0-2007 I Same as 0·903 I C-2005 and 

C-2007 capaci· 

tor mounting 

0·2008 I Clamp, tube: -electron tube clomp; ¥·2001 through N 16-C-300798·866 296; F892·2 0-2008, 29 

stainless steel; o/a dim 2 11/16' V-2005 tube 926c 0·2102, 0 
I -

lg x 3/ 4" h, single mtg hole for clamp 0·2206 -~tit 
00 no. 6·32 screw located on mtg 

w• 
I 

I n 

..... bkt on 29/32" radius, 120° from 
o::t 

00 
I 0 
....,~ 

~ * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be rep aired or fabricated. ioo 
I I 

~ :~ 
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SYMBOL 
DESIG. 

0-2008 

(cont) 

0-2009 

0-2010 

0-2011 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

hinge, 60° from loop; w/holding 

spurs 

Screen: shield; woven wire mesh Shield 342 Q 137-1 0-2009, 

cloth, nickel plated; rectangular; 0-2101, 

16 5/8" lg x 5" wd o/a; mounts 0-2201 

by sixteen 0.156" mtg holes on 

irregularly spaced mtg/c; has 112• 

foldover on 4 sides 

Slide chassis: locked chassis tilt Power supply N16·S-469501-121 1; S.\:9156 0-2010 

index, right hand; consists of right hand non- SA:9156 

slide, spring release, spring pl_ate tilting index 

and chassis release; 8 7/8" lg x 

3" wd o/ a; has 0.625" diam mtg 

hole thru tilt bearing and 0.203" 

diam locking hole on 5.141"mtg/c; 

for replacement use 0-178 and 

drill hole; for replacement use 

N 16-S-46950 1·120 

Slide chassis: locked chassis tilt Power supply N 16-S-469 501-122 1; SA:9157 0-2011 

index, left hand; consists of s-lide, left hand non• SA:9157 

spring release, spring plate and tilting index 

chassis release; 8 7/8" lg x 3" 

wd o/a; has 0.625" diam mtg hole 

thru tilt bearing and 0.203" diam 

locking hole on 5.141" mtg/c; for 

replacement use 0-179 and drill 

hole 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

5 

5 

5 

EQUIP. 
REPAIR 
PARTS 

z 
X c( 

0 ;:) 

Oil a 

z 
,..;o 
<m 
Cll Cll 
::t-t 
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e~~n 
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-m 
~c 
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0 
:::0 
C') 

% ,.. 
r 

:::0 
m 
Cll 
-4 
:::0 n 
-4 
m 
0 
Cll 
m n c 
:::0 --4 
-< -% ., 
0 
:::0 
~ ,.. 
-4 
0 
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00 
I 
~ 

~ 
~ 

0-2012 
thru 

0-2100 

0-2101 

0-2102 

0-2103 

0-2104 

0-2105 

0-2106 

0-2107 

0-2108 

thru 

0-2200 

0-2201 

0-2202 

0-2203 

0-2204 

0-2205 

Not Used 

Same as 0-2009 

Same as 0-2008 

Same as 0-1101 

Same as 0-903 

Same as 0-602 

Same as 0-2005 

Some as 0-2004 

Not Used 

Same as 0-2009 

Same as 0-903 

Some as 0-602 

Same as 0-2005 

Some as 0-2004 

Shield 

V-2101 thru 

V-2105,¥-2111, 

V-2115 tube 

clamp 

V-2108 tube 

clamp 

C-2108,C-2111, 

C- 2112 capacitor 

clamp 

C-2105,C-2106, 

C-21 09 capac it or 

clamp 

C-2101 thru 

C-2104 capacitor 

clamp 

C-2107,C-2110 

capacitor clomp 

Shield 

C-2206,C-2209 

C-2211 capo citor 

mounting 

C-2205, C-2207, 

C-2210 capacitor 

mounting 

C-2201 thru 

C-2204 capacitor 

mounting 

c-2208, C-2212 co-

pacitor mounting 

.,,.. 
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TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR All 
SYMBOL NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNC"'{ION (SIGNAL MFGR'S. DESIG. DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS !continued) 

0-2206 Same as 0-2008 V-2201 thru 

V-2207 tube clamp 

0-2207 Not Used 

thru 

0-3400 

0-3401 Cabinet: aluminum, grey paint Cabinet 1; SA:7376 0-3401 

finish; empty; 19" lg x 12 21/32" SA:7376 

wd x 6 31/32" h o/a; empty inte-

rior; cutouts and finish peculiar 

to National Company part/dwg 

SA:7376 

0-3402 Not Used 

0-3403 Not Used 

0-3404 Ring, bonding: bonding ring for Bonding ring 339 p 145-1 0-3404 

AN type connectors tinned copper; 

round; 1.105" 00 x 0.914" 10 

0-3405 Not Used 

thru 

0-3900 

0.-3901 Not Used 

0-3902 Plate, side: 0.0598" steel, gray Cabinet side N 16-P-404881-111 * 1; M330-1 0-3902 

paint finish; rectangul or shape; plate (left side) M330-1 

82 9/16" lg X 14 J/2" wd X 

1 1/16" thk; front of plate has ten 

0.250" diam holes on 8" mtg/c, 

top has three 0.250" diam holes on 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

5 

4 

EQUIP. 
REPAIR 
PARTS 

z 
X c( 

0 :I 
<D 0 
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0 
;:o ""0,.. 

C'l 0-3902 4 1/8" mtg/c, back has two0.312" ~~ 
:z (cant) diam holes on 2 1/2" mtg/c -4"11 
)- t~t::O 

r- 0-3903 Plate, side: 0.0598" steel, gray Cabinet side N 16-P-404881-112* 1; M330·2 0-3903 4 r-~ 
-to.) 

paint finish; rectangular shape; plate (right side) M330-2 ~ .... 
82 9/16" lg X 14 1/2" wd X 1 1/16" 

thk; front of plate has ten 0.250" 

diam holes on 8" mtg/c, top has 

three 0.250" diam holes on 4 1/8" 

mtg/c; back has two 0.312" diam 

holes on 2 1/2" mtg/c 

0-3904 Plate, cover: 0.0598" steel, gray !Cabinet top plate I IN16-P-401881-163* 11· IM858-1 lo-3904 I 4 

;:o paint finish; rectangular shape; ~858-1 
m 20 ]/2" lg X 14 3/8" wd X 1" thk; (It 

-t 
eight 0.250" diam mtg holes in two ;:o 

n rows, one row on each side of plate 
-t 
m 4 1/8" between holes, 19.375" be-
c ween rows, two additional 0.250" 

:z 
(It )o;:o 
m diam holes on 6.500" mtglc at back <m 
n tlte~t 

c: of plate ::1:-t 
;:o -;:o -o_ 
-t 0-3905 Screw, machine: slot drive; cheese Locating pin for N43-S-16467-303* 570 M976-1 0-3905 4 '"' n -< -o-t - head; stainless steel; no. 10-32; cabinet door -m 
:z 3/8" lg; threaded portion 3/8" lg; 

.g: c ., Q 

0 head 0.312" diam x 7/32" lg ;:o 
~ 

0-3906 Cloth, wire: copper, nickel plated; !Cabinet top vent 

I 

IN 17-C-826004-108* 11· IM978-1 I0-3906 I 4 ,.. 
-t 

18 x 18 sq mesh( wire diam 0.011 "; screen ~978-1 0 
:z 12 1/2" lg x 6" wd; has eight 

1/4" diam holes and four 3/8" 

diam holes 

0-3907 I Frame: 0.0598" steel, gray paint !Support for vent 

I 

IN16-F-950001-120* 11· lsA:6415 lo-3907 I 4 

finish; rectangular shape; 12 5/8" screen 5~:6415 
lg x 6 1/8" wd x 5/8" h; six 

0.218" diam holes in two rows, 

4 1/2" between holes, 5 1/4" be-

tween rows, two 0.218" diam holes 0 
on 11 3/4" mtg/ c, four 0. 312" 

I 
w 
"() 

diam holes on 10 1/2" xS 1/4" OCI' 

co ~l I mtg/c 
~ 9o 
~ 

W::l 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be rep aired or fabricated. :! w ""CO 
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SYMBOL 
DESIG. 

0-3908 

0-3909 

0·3910 

0·3911 

0-3912 

* 

TABLE 8-4. COMBINED PA·RTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

Cover: ·0.0598" steel, gray paint Cover for cabinet N 16-C-65000 1·422* 1; SA:6416 0-3908 

finish; rectangular shape; 13 3/4" vent SA:6416 

lg x 7 1/4" wd x 1 13/16" h; four 

1/ 4" ·20 threaded mtg studs on 

10.500" x 5.250" mtg/c 

Spring: helical compression type; Sup pi ies tension N 17·5·46671·4147* 24 M983·1 0-3909 

0.052" diam stainless steel spring to cabinet vent 

wire; 1.312" lg x 0.429" diam; 10 cover 

turns; flat ground ends 

Panel, blank: 0.0598" steel, gray Patch plate for N17-P-17663·9719* 1; M840·1 0-3910 

paint finish; rectangular shape; unused cabinet M840·1 

7 3/16" lg x 3 3/16" wd x0.0598" cutout 

thk; six 0.286" diam csk mtg holes 

in two rows, 3 5/16" between 

holes, 2 5/8" between rows 

Door: 0.0598" steel, gray paint Cabinet door * 1; SA:6434 0-3911 

finish; rectangular shape; 78 \116' SA:6434 

lg x 20 3/8" wd x 3/4" d; eight 

0.484" diam mtg holes in two 

rows, 23 3/8" between holes, 19 

9/16" between rows; angle rein· 

forcements used a II round door 

Cloth, wire: copper nickel plated; Cabinet door N 17-C-82600 1·109* 1; M988·1 0-3912 

18 x 18 sq mesh; wire diamO.Oll" vent screen M988-1 

72 1/8" lg x 14 7/8" wd; for rein-

forcement screen is folded over all 

four sides, 1/2" hem, 3/8" oval 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 
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REPAIR 
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0 .,,.. 
:;g >z 
§ 0-3912 holes, 1/4" lg x 3/16" wd in 

:::0"'-.... ., 
:z 

(cont) hemmed edge 
VI:::O 

> r-::0 I"'" -..., 
0-3913 Strap, mounting: aluminum, 0.091" Cabinet door N17-S-691376-104* 1; M989-1 0-3913 8 Vlo~~o-

-t 
thk caustic etch, w/water dip lac- screen mtg strap M989-1 

quer; 71" lg x 1/2" wd x 0.091" 

thk; has 15 elongated mtg holes, 

7/32" lg x 5/32" wd on 5" mtg/c 

0-3914 I Strap, mounting: aluminum, 0.091" Cabinet door 

I 
I N17-S-691376-103* 

I 
1; I M990-1 I o-3914 8 

thk, caustic etch, w/water dip lac- screen mtg M990-1 

quer; 14 7/8" lg x 1/2" wd x strap 

:;g 
0.091" thk; has four elongated mtg 

m holes, 7 /32" lg x 5/32" wd on ir-
VI 
-t regular mtg/c 
:;g 

n 0-3915 Handle: die cast zinc alloy; gray Cabinet door N 16-H-15000 1-235* 1; I F514-5 I 0-3915 I 8 
-t 

paint finish; 41/4" lg x9/16"wd handle F514-5 m 
c x 1 1/8" d; two no. 10-32 tapped 

:z: >;::o 
VI <m m holes on 3.750" mtg/c VI VI n ::Z:-1 
c: 0-3916 Fastener, caml~c: all parts .cad Door fastener N42- F-4546-1120 772 L207-2 0-3916 32 -;::o 
:;g "tl-

-t plated; stud 51/64" lg x 5/8" and M814-1 
VIO 
..c-t 

-< diam, receptacle 1 3/8" lg x 
... m 
~c :z 27/32" wd x 19/32" h; stud fits 0 

"11 
0 into a 0.472" diam hole , recept-:;g 
~ acle has two 1/8" diam holes on 
> 

1" mtg/c -t 
0 

0-3917 Gasket: black neoprene; rectangu- Seal between I I N17-G-158806-756* I 236 I P905-1 I 0-3917 I 8 z 
lor shape; 16" lg x 15/32" wd x cabinet vent 

5/32" thk; one semicircular hole opening and air 

of 3/32" radius cleaner element 

(top and bottom) 

0-3918 Gasket: black neoprene; rectangu- Seal between I I NH-G-154907-974* I 236 I P905-2 I o-3918 I 8 

lor shape; 3" lg x 15/32" wd x cabinet vent 

5/32" thk; .one semicircul or hole opening and air 

of 3/32" radius cleaner element 0 
I 

(top and bottom) w 
~VI 

00 

I I 
....,ct 

I I !1, o--A. • 0 
'I() * Not furnished as ·a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

w::::J 
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;,10 
m 
Cll 
-t 
;,10 

n 
-t 
m 
0 
Cll 
m 
n c: 
;,10 --t 
-< 
z ., 
0 

~ 
-t 
0 z 

0 
;10 

~ z ,.. 
f'" 

SYMBOL 
DESIG. 

0-3919 

0-3920 

0-3921 

0-3922 

0-3923 

0-3924 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RE<...EIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRAtTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

MECHANICAL PARTS (continued) 

Cleaner element, air: all bronze Air cleaner for N17-C-794001-159 1339 p 914-1 0-3919 

screen: reusable; rectangular blower system 

shape, 16" lg x 4" wd x 3/4"thk 

Holder, filter element: 0.0598" Air cleaner sup- N17-H-73511-1001* 1; Q387-1 0-3920 

steel, gray point finish; rectangu· port Q387-1 

lor shape; 18 3/8" I g x 4 7 /8" wd 

x 3/8'.' thk; two 0.484" diom holes 

on 17.375" mtg/c 

Cushion: cushion between air Cushion between N 17-C-96500 1·289* 1366 L568·1 0-3921 

cleaner element and holder; neo· air cleaner ele-

prene; rectangular shape; 15" lg ment and holder 

x 1/2" wd x 1/32" thk; mts by (top and bottom) 
cementing 

Not Used 

Impeller, centrifugal: aluminum, Centrifugal im· N17-1-19006-5181 1169 Q094-1 0-3923 

'1coustic etch, w/woter dip lacquer; peller for blower 

clockwise rotation; 30 blades; system (right 

3 13/16" 00 x 1 59/64" lg w/.:3 side) 

3/8" diam intake; hub has a bore 

of 0.312" diam, and two no. 8-32 

topped mtg holes, 90° aport; hub 

15/16" OD 

Impeller, centrifugal: aluminum, Centrifugal im· N 17-1-19006-5186 1169 Q094-2 0-3924 

caustic etch, w/water dip lacquer; peller for blower 

counterclockwise rotation; 30 system (left side) 

blades; 3 13/16" OD x 1 59/64" 
lg w/3 3/8" diom intake; hub has 

Not furnished as a maintenance part. If failure occurs, do not. request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X < 

0 ::J 
a:l 0 

4 

4 

8 

1 

4 

oOO 
' WCII 
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-o n 
I : 
0 0 
' :I w 
.,g ...., 
,jll. 
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CIICII 
::r:-t 
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0 



0 
;g -a,.. 
9 0-3924 a bare of 0.312" diam and twa no •. 

,...% 
z 8·32" tapped mtg holes, 90° a· 

;17"-

,... (cant) 
.... , 

r part; hub 15/16" 00 

(11;1'1 

r::O 
-~ 

0-3925 I Same as 0-2005 C-3901 and ~~ 

C-3902 mounting 

0-3926 I Plate, front; cabinet trim (top) I Cabinet trim 
I 

I N 16-P-402841·103* 
I 

1; I P 144·2 I o-3926 4 

escutcheon: cast aluminum, gray (top) p 144·2 

paint finish; rectangular shape; 

19" lg X 1 1/4" wd X 1 23/32" h; 

mts by four slotted holes, 1/2" 

lg x 1/4" wd on 18 1/4" x 1 1/4" 
;g mtg/c; has NC monogram in raised m 
(II letters; letters and border painted -1 
;:a red n 
-1 0-3927 Trim, metal: steel, gray point Cabinet trim N 16-P-40350 1·832* 1; SA:6441 0-3927 
m 
c finish; identification and frequen- SA:6441 z 
(II 
m cy chart plates ore made of 1/32" 

)-;Ia 
<m n aluminum; rectangular shape; c 
(II (II 

:t:-1 
;:a 77'3/16" lg X 3" wd X 9/32" d; -;:a 

"tl-
-1 three slotted mtg holes 7 /16" lg -< 

VIO 
-o-1 

x 1/4" wd irregularly spaced; z """m , 
contains 12 identification plates 

~c 

0 0 

;:a A to M, and one frequency chart 
~ ,.. 

0-3928 Trim, metal: steel gray point fin· I Cabinet trim 
I 

I N16·P·403501·831* 

I 
1; I SA:6442 I 0·3928 

-1 
0 ish; identification and frequency SA:6442 
z chart plates ore made of 1/32" 

aluminum; rectangular shape; 77 

3/16" lg x 3" wd x 9/32" d; three 

slotted mtg holes 7/16" lg x V4" 

wd irregularly spaced; contains 

12 identification plates A to M, 

and frequency chart 

0-3929 I Trim, metal: steel, gray paint fin· Cabinet trim Nl6·P-403501·833* 1; SA:6440 0-3929 

ish; identification plates are made SA:6440 0 • 
of 1/32" aluninum; rectangular w 

shape; 77 3/16" lg 1 3/8" wd x 
-a (II 

co NID 

,. 9/32" d; three slotted mtg holes 
t!l 

~ 
o-

"' 
• 0 
w= 

-...j * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. iS 
I ' ' I I f •',1- ~ 

'()!(X) 
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SYMBOL 
DESIG. 

0-3929 

(cant) 

03930 

0-3931 

0-3932 

0-3933 

0-3934 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-. 

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. 
lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. NO. 

MECHANICAL PARTS (continued) 

7/16" lg x 1/4" wd irregularly 

spaced; contains 12 identification 

plates A toM 

Trim, metal: steel, gray paint fin- Cabinet trim N16-P-40350 1-830* 1; SA:7579 0·3930 

ish; identification plates are made SA:7579 

of 1/32" aluminum; rectangular 

shape; 77 3/16" lg x 3" wd x 

9/32" d; three slotted mtg holes 

7/16" lg x 1/4" wd irregularly 

spaced; contains 13 identification 

plates A to N 

Trim, metal: steel, gray paint fin- Cabinet trim N 16-T -801801-101 * 1; SA:7580 0-3931 

ish; rectangul?r shape; 77 3/16" SA:7580 

lg x 1 3/8" wd x 9/32" d; three 

slotted mtg holes 7/16" lg x 1/4" 

wd irregularly spaced 

Screw, machine: slot drive; special Mtg screw fortrim N43-S-99500-159* 1; p 139-2 0-3932 

type of head; brass, 0.0003" nickel strips P139-2 

plated; no. 10-32; 3/8" lg; thread-

ed portion 5/16" lg; head 0.250" 

lg x 1/2" diam; center of head is 

undercut to 0.187" diam, wd of 

cut 0,094" 

Nut, wing: steel; 1/4-20 thread; Wing nut N43-W-11530-250* 779 M839-1 0-3933 

37/64" h o/a; 1 1/16" wing spread 

Gasket: blower air stop gasket; Blower gasket * 1156 Q957-1 0-3934 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 

X o( 

0 :I 
.:I 0 

1 

1 

15 

16 

4 

0·00 I . 
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-o• 
Nn 
'o()o+ 
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0::1 
I 
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'o() 

~ 

:z ,..=o 
<m 
Ill ell 
::C-t -=u ..,_ 
e~~n 
-o-t ... m 
Ulg 
~-



0 
:0 -o> 

>Z 
~ 0-3934 black neoprene; 4 holes; rectangu· ::O""' 
z (cont) lor, 2 5/8" lg x 1 11/16" wd x 

-t'11 ,.. CII::O 

r 0.062" thk o/a 
r::O _...., 

0-3935 I Gasket: blower air stop gasket; Blower gasket * 1156 Q957·2 0-3935 1 ~· 
black neoprene; two holes; rectan· 

gular, 2 3/8" lg x 1 1/2" wd x 

0.062" thk o/a 

Cushion between I I N17·C-965001·288* I 1366 I L568·2 
I 

I 0·3936 I Cushion: cushion between air I o-3936 8 

cleaner element and holder; neo· air cleaner ele· 

prene; rectangular shape; 4" lg x ment and holder 

1/2" wd x 1/32" thk; mts by ce· (sides) 
;:o 
m menting 
Cll 
-1 0-3937 Fastener, camloc: all parts cad I Vent screen fas ·1 I N42·F·4546·1230 I 772 I L207·7 and I 0·3937 I 8 ;:o 
n plated; stud 59/64" lg x 5/8" tener M814·1 
-1 diam, receptacle 1 3/8" lg x m 
0 27/32" wd x 19/32" h; stud fits z 
Cll >::o 
m into a 0.472" diam hole, receptac· <m 
n 

le has two 1 /8" diam holes on 1" 
CIICII 

c: :!:-t 
:0 mtg/c 

.,;:o --1 
Cll-n 

-< 0·3938 Bracket: air baffle support (left Air stop bracket N 16·B· 75000 1·466 * 1; L569·2 0·3938 2 'oC-t 

- -m 
z side); rectangular shape w/L (left side) L569·2 ~0 
'11 

C) 

0 cross section; 0.0598" c.r. steel 
;:o 
~ w/rubber dipped finish; 9/1/8" lg ,.. 

x 1 1/8" wd x 27/32" h o/a; three -1 
0 elongated mtg holes 7/16" lg.x z 

3/16" wd on 3. 312" mtg/ c; con· 

tains 6 cutouts for cables peculiar 

to National Company part/dwg 

L569·2 

0·3939 I Bracket: air baffle support (right I Air stop bracket 
I I 

* 

I 
1; I L569·4 I o-3939 I 2 

side); rectangular shape with L (right side) L569·4 

cross section; 0.0598" c.r. steel 

w/rubber dipped finish; 9 1/8" 

lg x 1/8" wd x 27/32" h o/a; 0 
I 

three elongated mtg holes 7/16" 
w 
..OCII 

00 lg x 3/16" wd on 3.312" mtg/c; ~· 
I contains nine cutouts for cables 

I ~ 
...... o-• 0 

~ 
w::s 

~ * Not furnished as a maintenance part. If failure occurs,do not request replacementunless the item cannot be repaired or fabricated. 
-o 
~00 



Q) 

I 
N) 

0 
0 

Cit 
m 
n 
c: 
;;a --t 
-< -:z 
"" 0 
;:10 
~ 
~ 
-t 
0 :z 

SYMBOL 
DESIG. 

0-3939 

(cant) 

0-3940 

0-3941 

0-3942 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

MECHANICAL PARTS (continued) 

peculiar to National Company part/ 

dwg L569-4 

Bracket: air baffle sup port (right Air stap bracket * 1; L569-6 0-3940 

side); rectangular shape with L (right side) L569·6 

cross section; 0.0598" c.r, steel 

w/rubberdipped finish; 9 1/8" lg 

x 1 1/8" wd x 27 /32" h o/ a; three 

elongated mtg holes 7/16" lg x 

3/16" wd on 3.312" mtg/c; con-

to ins ten cutouts for cables pecul-

iar to National Company part/dwg 

L569-6 

Brocket: air baffle support (left Air stop bracket 
* 1; L569-8 0-3941 

side); rectangular shape with L (left side) LS69·8 

cross section; 0.0598" c.r. steel 

w/rubber dipped finish; 9 1/8" lg 

x 1 1/8" wd x 27/32" h o/ a; three 

elongated mtg holes 7/16" lg x 

3/16" wd on 3.312" mtg/c; con-

tains nine cutouts for cables pe-

cui iar to National Company part/ 

dwg L569-8 

Bracket: air baffle support (left Air stop bracket 
* 

1; LS69-10 0-3942 

side); rectangular shape with L (left side) L569-10 

cross section; 0.0598" c.r. steel 

w/rubber dipped finish; 9 1/8" lg 

x 1 1/8" wd x 27/32" h o/a;three 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 

z 
X c( 

0 ;:) 

Ill 0 
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0 
::0 .,,... 
a 0-3942 eloogoted mtg hole• 7/16" lg x j ,...:z; 
z ;:u-...... 

( cont) 3/16" wd on 3.312" mtg/c; con-
... .,.. ,.. CI'::O .... tains twelve cutouts for cables r-::0 -..., 

peculiar to National Company part "' ..... ... 
dwg L569·10 

0-3943 I Not Used 

0-3944 Bracket: air baffle support (right Air stop bracket 

I I * 11· k569-13 I o-3944 

side}; rectangular shape with L (right side} ~569·13 
cross section; 0.0598" c.r. steel 

w/rubber dipped finish; 9 1/8" lg 

x 1 1/8" wd x 27 /32" h o/a; three 
::0 elongated mtg holes' 7 /16" lg x m 
Cl' 

3/16" wd on 3.312" mtg/c; con-... 
::0 tains thirteen cutouts for cables n ... peculiar to National Company 
m 

part/dwg L569·13 c % 
Cl' 

Plate, baffle: ventilating system 
,...::0 m 0-3945 Air stop N 16-P-400741-105* 1; L571·2 0-3945 2 <m n air stop (left side}; 0.0598" c.r. L571·2 "'"' c ::t-4 

::0 steel w/rubber dipped finish; rec· 
-::o ... .,_ 

tangular shape; 9 5/8" lg x 1 s-'8'' "'n -< -o-4 

% wd x 3/16" thk incl rubber coat· 
-m 
~c 

'TI ing; two elongated mtg holes 7/16" 0 
0 
::0 lg x 3/16" wd on 8 3/4" mtg/c; :c ,... contains six cutouts for cables ... 
0 peculiar to National Company 
% part/dwg L571·2 

0-3946 I Plate, baffle: ventilating system I Air stop 
I 

I N16·P-400741·110* 11· I L571·4 I o-3946 I 2 

air stop (right side}; 0.598" c.r. ~571-4 
steel w/rubber dipped finish; rec· 

tangular shape; 9 5/8" lg x 1 SIB" 

wd x 3/16" thk incl rubber coat· 

ing; two elongated mtg holes 

7/16" lg x 3/16" wd on 8 3/4" 

mtg/c; contains nine cutouts for 0 
cables peculiar to National Com· • w - ~"' 

00 I pooy pO<t/dwg L571-4 ~· I 
I n 
o::t 

t-0 I 0 w::a 
0 * Not furnished as a mo intenance part. If failure occurs, donot request replacementunless the item cannot be repaired or fabricated. 

-o 

""""' ~00 I I I I I I 

!'i 
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0-3947 

0-3948 

0-3949 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG- lNG & DESIG. 
NO. STOCK NATION PART INVOLVED 

NO. 
NO. 

MECHAt-IICAL PARTS (continued) 

Plate, baffle: ventilating system Air stop N16-P-400741-106* 1; L571-6 0-3947 

air stop (right side); 0.0598" c.r. L571-6 

steel w/rubber dipped finish; rec-

tongulor shape; 9 5/8" lg x 

1 5/8" wd x 3/16" thk incl rubber 

coating; two elongated mtg holes 

7/16" lg x 3/16" wd on 8 '3/4" 

mtg/c; contains ten cutouts for 

cables pecul ior to Notional Com-

pony part/dwg L571·6 

Plate, baffle: venti loting system Air stop N16-P-400741-107* 1; L571·8 0-3948 

air stop (left side); 0.0598" c.r. L571-8 

steel w/rubber dipped finish; rec-

tongulor shape; 9 5/8" lg X 1 $18" 

wd x 3/16" thk incl rubber coot-

ing; two elongated mtg holes 7/16" 

lg x 3/16" wd on 8 3/4" mtg/c; 

contains nine cutouts for cables pe-

cui iar to Notional Company part/ 

dwg L571-8 

Plate, baffle: ventilating system Air stop N16-P-400741-108* 1; L571-10 0-3949 

air stop (left side); 0.0598" c.r. L571-10 

steel w/rubber dipped finish; rec-

tangulor shape; 9 5/8" lg x 1 51!" 
wd x 3/16" thk incl rubber coot-

ing; two elongated mtg holes 7 /16" 

lg x 3/16" wd on 8 3/4" mtg/c; 

contains six cutouts for cables pe-

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 
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0-3949 

(cant) 

0-3950 

0-3951 

P-101 1 

1 

* 
I 

cui iar tb National Company part/ 

dwg L571-10 

Plate, baffle: ventilating system Air stop N 16-P-4007 41-1 09* 1; L571-13 0-3950 

air stop (right side); 0.0598" c.r. L571-13 

steel w/rubber dipped finish; rec· 

tangular shape; 9 5/8" lg x 1 5-13" 
wd x 3/16" thk incl rubber coat· 

ing; two elongated mtg holes 7/16" 

lg x 3/16" wd on 8 3/4" mtg/c; 

contains thirteen cutouts for 

cables peculiar to National Com-

pony part/dwg L571·13 

Mount, vibration: diamond mtg; 14 Blower shock N17·M-75062·2136* 398 L577·1 0-3951 

lb load rating; 2.320" lg x 1 3/4" mounts 

wd x 1 3/8" h; rubber cushion, 

cone form; 1 1/2" diam x 1 3/8" 

h, steel center sleeve w/0.250" 

bolt hole; steel holder, oval shape; 

two 0.166" diam hales on 1. 945" 

mtg/c 

PLUGS 

Connector, receptacle: 8 round Multi connector N 17-C-73725·5425 1238 M821·5 P-101 1, 

shielded female contacts, 11 round for Amp -Conv P-401 

unshielded male contacts; polariz· 

ed; straight; 4 3/ 4" lg x 2 3/8" 

wd x 1 19/32" d o/a incl guide 

pins; 8 female contacts suitable 

for RG-59/U cable; rectangular 

cad plated brass frame, w/brass 

silver plated contacts mtd on I o-

minated plastic base; mts by two 

0.203" diam holes 4.062" be· 

tween mtg/c; guide pin A w/flat 

at 3 o'clock, guide pin B w/flat at 

6 o'clock 

Used on AM-452/FRR-24 only 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
I I I I I I 
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SYMBOL 
DESIG. 

P-101 2 

P-101 3 

2 
3 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

PLUGS (continued) 

Connector, receptacle: 8 round Multiconnector N 17-C-73725·5423 1238 M821·4 2 P-101 ,P-601, 

shielded female contacts, 11 round for Amp-Conv P-220 1 

unshielded male contacts; polar-

ized; straight; 4 3/4" lg x2 3/8" 

wd x 1 1 9/32" d o/a incl guide 

pins; 8 female contacts suitable 

for RG-59/U cable, rectangular 

cad plated brass frame w/brass 

silver plated contacts mtd on Ia· 

minated plastic base; mts by 

0.203" diam holes 4.062" between 

mtg/c; guide pin A w/flat at 3 

o'clock, guide pin B w/flat at 9 

o'clock 

Connector, receptacle: 8 round Multi connector N17-C-73725·5491 1238 M821·3 P·101 3,P-701 

shielded female contacts, 11 round for Amp-Conv P-2101 

unshielded male contacts; polar· 

i zed; straight; 4 3/4" lg x 2 3/8" 

wd x 1 19/32" d o/a incl guide 

pins; 8 female contacts suitable 

far RG-59/U cable; rectangul or 

cad plated brass frame w/brass 

silver plated contacts mtd on Ia· 

minated plastic base; mts by two 

0.203" diam hales 4.062" between 
mtg/c; guide pin A w/flat at 3 
o'clock, guide pin 13 w/flat at 12 
o'clock 

Used on M,-453/FRR-24 only 
Used an AM·451/FRR·24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER :i EQ. 

X <1: 
0 ::I 
10 0 

7 55 1 

7 55 1 
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P-1 01 4 

P-102 

thru 

P-3DO 

P-301 

P-302 

thru 

P-400 

P-401 

P-402 

thru 

P-600 

P-601 

P-602 

thru 

P-700 

P-701 

P-702 

4 

Connector, receptacle: 8 round 

shielded female contacts, 11 round 

male contacts; polarized; straight; 

4 3/ 4" (g X 2 3/8" wd X 1 ]9/32" 

do/a incl guide pins; 8 female 

contacts suitable for RG-59/U 

cable; rectangular cad plated brass 

frame w/silver plated brass con• 

!acts mtd on laminated plastic 

base; mts by two 0.203" diam 

holes 4.062" between mtg/c; guide 

pins A and B w/flats at 3 o'clock 

Not Used 

Same as P-101
4 

Nat Used 

Same as P-101 1 

Nat Used 

Same as P-101 2 

Nat Used 

Some as P-101 3 

Connector, plug: three round male 

contacts; polarized; straight; 

1 5/32" o/a diam x 1 11/16" lg; 

round alum body; molded brown 

melamine insert; 7/8"·20 coupling 

nut thread; incl cable clamp AN-

W-C-591 B; Ml L-C-5015 spec 

Used on AM-450/FRR-24 only 

Multi connector N17-C-73725-5419 1238 M821-2 

for Amp-Conv 

Male multicon-

nectar 

Multi connector 

Multi connector 

Multi connector 

Audia output AN 3106A-14S N17-C-70588-1706 1; SA:8622 

-12P SA:8622 

P-101 4 9 55 

P-301, P-200 1 

P-702, P-902, 11 

P-1 002, 

P-1102, 

P-3901, 

P-3902 
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SYMBOL 
DESIG. 

P-703 

thru 

P-800 

P-801 

P-802 

thru 

P-900 

P-901 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
AND AND 

NAME OF PART AND 
FUNCTION 

(NAVY 
(SIGNAL MFGR'S. 

DRAW- SYMBOL 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

PLUGS (continued) 

Not Used 

Connector, receptacle 8 round Mu I ti connector N 17-C-73725·5429 1238 M821·7 P-80 1, 

shielded female contacts, 11 round P-1001 

unshielded me le contacts; polar· 

ized; straight; 4 3/4" lg x2 3/8" 

wd x 1 19/32" do/a incl guide 

pins; 1/2" h less pins and con· 

tocts; 8 feme le connectors suit-

able for RG-59/U cable; rectangu· 

lor cod plated brass frame, w/ 

brass silver plated contacts mtd 

on laminated plastic bose; mts by 

two 0.203" diam holes 4.062" be-

tween mtg/c; guide pins A and B 

w/flats at 12 o'clock 

Not Used 

Connector, receptacle: 8 round Multi connector N 17-C-73725-5441 1238 M821-6 P-901, 

shielded female contacts, 11 round P-4001 

unshielded male contacts; polar-

ized; straight; 4 3/4" lg x 2 318" 

wd x 1 19/32" do/a incl guide 

pins; 8 female contacts suitable 

for RG-59/U cable; rectangular 

cad plated brass frame w/brass 

silver plated contacts mtd on Ia· 

EQUIP. 

REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X ~ 

0 ;:, 
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2 55 1 

3 55 1 
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P-901 

(cant) 

P-902 

P-903 

thru 

P-1000 

P-1001 

P-1002 

P-1003 

thru 

P-1100 

P-1101 

P-1102 

P-1103 

thru 

P-1200 

P-1201 

minated plastic base; mts by two 

hales 0.203" diam 4.062"l>etween 

mtg/c; guide pin A w/flat at 12 

o'clock, guide pin B w/flat at 3 

o'clock 

Same as P-702 Audio output 

Not Used 

Some as P-801 Multi connector 

Same as P- 702 Audio output 

Not Used 

Connector, receptacle: 8 round Multi connector 

shielded female contacts, 11 round I 
unshielded male contacts; polar· 

ized; straight; 4 3/4" I~J x 2 3/8" · 

wd x 1 19/32" do/a inc! guide 

pins; 1/2" h less glide pins and 

contacts; 8 female connectors 

suitable for RG-59/U cable rec· 

tangular cad plated brass frame 

w/brass silver plated contacts mtd 

on laminated plastic base; mts by I 
two 0.203" diam hales 4.062" be· 

tween mtg/c; guide pin A w/flot 

at 12 o'clock, guide B w/flat ot 6 

o'clock 
I 

Same as P-702 I Aodio ootpot 

Not UseJ 

I 
I 
I 
I . 

Coooodo., ""''"I" 8 '"""d I M"l'"'"""'"' 
shielded female contacts, 11 round 

I unshielded male contacts; polar· 
1

\ ized; straight; 4 3/ 4" lg x 2 3/8" I 
I 1 

I 

I I 
I I 

N 17-C- 73725-5433 1238 M821-9 P-1101 

I 
I 

I 
I 

1238 M821-8 P-1201 

I 
I 

________ I - ----
I 

3 55 1 

3 55 1 
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SYMBOL 
DESIG. 

P-1201 

(cent) 

P-1202 

thru 

P-1300 

P-130 1 

P-1302 

thru 

P-1500 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

PART INVOLVED NO. 
NATION STOCK 

NO. 
NO. 

PLUGS (continued) 

h X ] 19/32" d o/c.incl guide pins, I 
I 

1/2" h less guide pins and con-

tacts; 8 female contacts suitable 

for RG-59/U cable; rectangular cad 

pI ated bros s frame w /brass s i I ver 

plated contacts mtd on laminated 

plastic bose; mts by two 0.203" 

diem holes, 4.062" between mtg/c; 

guide pin A w/flot at 12 o'clock, 

guide pin B w/flat at 9 o'clock 

Not Used 

Connector, receptacle: 8 round Multi connector 1238 M821-10 P-1301 

shielded female contacts, 11 round 

unshielded rnale contacts; polar-

ized; straight; 4 3/4" lg x2 3/8" 

wd x 1 19/32" do/a incl guide 

pins; l/2" h less pins and con-

tacts; 8 female contacts suitable 

forRG-59/U cable; rectangular, cad 

plated brass frame w/brass silver 

pi ated contacts mtd on laminated 

pi astic bose; mts by two 0. 203'' di am 

holes4.062" between mtg/c; guide 

pin A w/flatot 9 o'clockandpin B 

w/flat at 3 o'clock 

Not Used 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER 
EQ. 
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P-1501 

P-1502 

P-1503 

P-1504 

P-1505 

P-1506 

P-1507 

P-1508 

P-1509 

Cop: no contacts; straight; 5/8" Cop for J- 1504 

lg x 19/32" diom excl chain; brass 

silver plated; round body; incl 

chainJ 

Some as P-1501 Cop for J- 1505 

Same as P-1501 Cap for J- 1506 

Same as P-1501 Cop for J-1507 

Some as P-1501 Cop for J- 1508 

Connector, plug: one round mole Termination plug 

contact; straight; 1 1/8" lg x for J-1509 

19/32" diam excl chain; brass sil-

ver plated, round body; includes 7 0 

ohms l/2 watt resistor and chain 

Same as P-1501 Cap for J-1521 

Same as P-1506 Termination plug 

for J-1522 

Same as P-1506 Termination for 

for J-15.23 

N 17-C-200982-501 1238 Q008-1 P-1501 thru 45 

P-1505, 

P-1507, 

P-1601 thru 

P-1605; 

P-1607 thru 

P-1610, 

P-1613, 

P-1701 thru 

P-1705, 

P-1707, 

P-1801 thru 

P-1804, 

P-1808 thru 

P-1826 

MX-554/U N 16- L-85756-7371 1238 Q208-1 P-1506, 18 

P-1508, 

P-1509, 

P-1606, 

P-1611, 

P-1612, 

P-1614, thru 

P-1619, 

P-1706, 

P-1708, 

P-1709, 

P-1805 thru 

P-1807 
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SYMBOL 
OESIG. 

P-1510 

P-1511 

thru 

P-1600 

P-1601 

P-1602 

P-1603 

P-1604 

P-1605 

P-1606 

P-1607 

P-1608 

P-1609 

P-1610 

P-1611 

p -1612 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOl 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) OESIG-
lNG & DESIG. 

NO. 
STOCK I NATION 

PART INVOLVED 
NO. 

NO. 
I I 

PLUGS (continued) 

Connector, plug: one round mole Antenna connec- UG-21B/U Nl?·C-71416-2550 1374 R082-l ! P-1510, 

contact; straight type; 1 3/ 4" lg x tor P-1620, 

13/16" diem o/a; 52 ohmsimped- P-1710 

a nee; cylindrical brass body sil-

ver plated to withstand 200 hr 20% 

salt spray test; molded pol ystry-

rene insert 

Not Used 

Same as P-1501 Cap for J- 1604 

Same as P-1501 Cap for J-1605 

Same as P-1501 Cap for J-1606 

Same as P-1501 Cap for J-1607 

Some as P-1501 Cap for J-1608 

Some as P-1506 Termination plug 

for J-1609 

Some as P-1501 Cop for J-1617 

Some as P-1501 Cop for J-1618 

Some as P-1501 Cop for J-1619 

Some as P-1501 Cap for J-1621 

Some .as P-1506 Termination plug 

for J. 1622 

Some as P-1506 Termination plug 

for J- 1623 

., 
• 00 

EQUIP. 
REPAIR 
PARTS 
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PER :i EQ. 
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P-1613 

P-1614 

P-1615 

P-1616 

P-1617 

P-1618 

P-1619 

P-1620 

P-1621 

thnJ 

P-1700 

P-1701 

P-1702 

P-1:703 

P-1704 

P-1705 

P-1706 

P-1707 

P-1708 

P-1709 

P-1710 

Same as P-1501 

Same as P-1506 

Same as P·1506 

Same as P-1506 

Same as P-1506 

Same as P-1506 

Same as P-1506 

Same as P-1510 

Not Used 

Same as P-1501 

Same as P-1501 

Same as P-1501 

Same as P-1501 

Same as P-1501 

Same as P-1506 

Same as P-1501 

Same as P-1506 

Same as P-1506 

Same as P·1510 

Not Used 

Cap for J-1631 

Termination plug 

for J-1633 

Termination plug 

for J-1634 

Termination plug 

for J-1635 

fermi nation pi ug 

for J-1636 

Termination plug 

for J-1637 

Termination plug 

far J-1638 

Antenna connec· 

tor 

Cap for J-1704 

Cap for J-1705 

Cap for J-1706 

Cap far J-1707 

Cap for J-1708 

Termination plug 

for J-1709 

Cap for J-1721 

Termination plug I 
I 

for J-1722 

Termination plug I 

for J-1723 

Antenna cannec· 

tor 

I 
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SYMBOL 
DESIG. 

P-1711 

thru 

P-1800 

P-1801 

P-1802 

P-1803 

P-1804 

P-1805 

P-1806 

P-1807 

P-1808 

P-1809 

P-1810 

P-1811 

P-1812 

P-1813 

P-1814 

P-1815 

P-1816 

P-1817 

P-1818 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PART~ 

I STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE} 

CORPS} DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

PLUGS (continued) 

Not Used 

Same as P-150 1 Cap for J-1805 

Same as P-1501 Cap for J-1806 

Same as P-1501 Cap for J-1807 

Same as P-1501 Cap for J-1808 

Same as P-1506 Termination plug 

for J-1810 

Same as P-1506 Termination plug 

forJ-1811 

Same as P-1506 Termination plug 

for J-1812 

Same os P-1501 Cap for J-1813 

Same as P-1501 Cap for J-1814 

Same as P-1501 Cop for J-1815 

Same as P-1501 Cap for J-1816 

Same as P-1501 Cap for J-1818 

Same as P·150l Cap for J-1819 

Same as P-1501 Cap for J-1820 

Same as P-1501 Cap for J-1830 

Same as P-1501 Cap for j. 1()31 

Same as P-1 501 Cap for J-1832 

Same as P-1501 Cap for J-1833 

EQUIP. 

REPAIR 

PARTS 

TOT. 
NO. 
PER i 
EQ. X < 
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P-1819 

P-1820 

P-1821 

P-1822 

P-1823 

P-1824 

P-1825 

P-1826 

P-1827 

P-1828 

P-1829 

P-1830 

thru 

P-2000 

P-2001 

P-2002 

thru 

P-2100 

P-2101 

P-2102 

thru 

P-2200 

P-2201 

P-2202 

thru 

P-3400 

P-3401 

Same as P-1501 Cap for J-1834 

Same as P-1501 Cap for J-1835 

Same as P-1501 Cap far J-1836 

Same as P-1501 Cap for J-1837 

Same as P-1S01 Cap for J-1838 

Same as P-1501 cap for J-1839 

Same as P-1501 Cap for J-1846 

Same as P-1501 Cap for J-1850 

Connector, plug: one round male Input connector 

contact; straight; 31/32" lg x for J-1851 

37/64" diam; brass silver plated; 

round body 

Same as P-1827 Input connector 

for J-1852 

Same as P-1827 Input connector 

for J-1826 

Not Used 

Same as P-101 4 Multi connector 

Not Used 

Same as P-101 3 Multi connector 

Not Used 

Same as P-101 2 Mu hi connector 

Not Used 

Connector, plug: 3 round female AC input 

contacts; polarized; straight; 

2 1/8" lg x 1 15/32" OD; cyl in· 

UG-260/U N 17-C-71408-3425 1238 L649-1 P-1827 thru 

P-1829, 

P-3903 

! 

AN 31066·20 N 17-C· 70329·2704 339 Q717·1 P-3401 thru 

-3S P-3405, 

P-3911 
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TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
NAVY MFGR. 

JAN A.ND AND AND TRACTOR ALL 
SYMBOL NAME OF PART AND (NAVY DRAW- SYMBOL 

DESIG. DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

PLUGS (continued) 

P-3401 drical aluminum body; molded phe-

(cant) nolii: insert; AN 3106B-20·3S; MIL· 

C-5015 

P-3402 Same as P-3401 AC input 

thru 

P-3405 

P-3406 Not Used 

thru 

P-3900 

P-3901 Same as P· 702 Terminal box 

teletype output 

no. 1 

P-3902 Some as P· 702 Terminal box 

te I ety pe output 

no. 2 

P-3903 Same as P-1827 Used in cable 

assemblies 

P-3904 Connector, plug: right angle; one Used in cable 1238 L653·1 P-3904 

round male contact, angle type, assemblies 

90°;] 1/4" Jg X 15/16" wd X 

9/16" diam; round body; brass, 

silver plated 

P-3905 Connector, receptacle: one round Used in cable UG-261/U 1238 Q287·1 P-3905 

female contact; straight; 1 1/32" assemblies 

lg x 5/8" diam; round body; brass, 

silver plated 

P-3906 Connector, plug: AN type UG-88;\J; Used in cable UG-88/U N 17-C-71408·5333 1238 L649·2 P-3906 

one round male contact; straight assemblies 

TOT. 
NO. 
PER 
EQ. 

164 

15 

60 

EQUIP. 
REPAIR 
PARTS 
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P-3906 

(cant) 

P-3907 

P-3908 

P-3909 

P-3910 

P-3911 

P-3912 

P-3913 

P-3914 

type; 1 1/64" lg x 9/16" 00 o/a 

max; cylindrical metal body; tef-

ian insert; cable opening 0.212" 

max 

Same as J-1 OS Used in cable 

assemblies 

Shell, connector: cable connector; Used in cable 

brass, silver plated, for RG-59/U assemblies 

cable; hex shape w/round right 

angle lead input; 1/2" lg x 0.434" 

wd x 9/16" h; single axial 5/16-32 
tapped mtg hole; w/removable cap 

Connector, plug: five round female Used in cable 

contacts; polarized; straight; assemblies 

1 11/16" lg x 1 5/32" OD; cylin· 

drical aluminum body; molded phe· 

nolic insert 

Connector, plug: five round male Used in cable 

contacts, polarized; straight; assemblies 

1 11/16" lg x 1 5/32" OD; cylin· 

drical aluminum body; molded phe· 

nalic insert 

Same as P-340 1 Used in cable 

assemblies 

Connector, plug: three round male Used in cable 

contacts, polarized; straight; assemblies 

2 3116" I g X 1 1513 2" w d X , 13/16 I 

h; cylindrical aluminum body; 

sandblast finish; molded phenolic 

insert 

Connector, plug: seven round male Used in cable 

contacts, polarized; straight; assemblies 

1 11/16" lg x 1 1/4" OD; cylin· 

drical aluminum body, molded phe· 

nolic insert 

Connector, plug: seven round fe· Used in cable 

male contacts, polarized; straight; assemblies 

N 17-S-25005 1·276 1238 L647·1 

AN 3106B·14S N 17-C-70340-1131 339 p 493·1 

-5S 

AN 3106B·14S N17-C·70600·1131 339 P793-1 

·SP 

AN 31066·20 N 17-C-70589·2703 339 Q979·1 

·3P 

AN 3106B·16S N 17-C· 70607·6977 339 QO 16·1 

-1P 

AN 3106B·16S N 17·C· 70347·6977 339 Q014·1 

·1S 

P-3908 72 

P-3909 1 

P-3910 1 

P-3912 5 

P-3913 15 

P-3914 15 
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SYMBOL 
DESIG. 

P-3914 

(cant) 

P-3915 

P-3916 

P-3917 

P-3918 

P-3919 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. 
NO. 

PLUGS (continued) 

1 11/16" lg x 1 1/4" 00; cylin-

drical aluminum body; molded phe-

nolic insert 

Connector, pi ug: fourteen round fe- Used in cable AN 31068-20 N17-C-70361·4337 339 p 146-1 P-3915 

male contacts, polarized; straight; assemblies -275 

2 3/16" lg x 1 15/32" 00; cylin-

drical aluminum body; molded phe· 

nolic insert 

Connector, plug: fourteen round Used in cable AN 31068·20 N 17-C-70621-4337 339 p 771-1 P-3916 

male contacts, polarized; straight; assemblies -27P 

2 3/16" lg x 1 15/32" 00; cylin· 

drical aluminum body; molded phe-
nolic insert 

Connector, plug: three round fe- Used in cable AN 31066-145 N 17-C-70328-1699 339 H550-1 P-3917 

male contacts, polarized; straight; assemblies -125 
111/16" lg x 1 5/32" OD;cylin-

drical body; molded phenolic in· 

sert 

Connector, plug: three round male Used in cable AN 31068-145 N 17-C-70588-1699 128 M975-1 P-3918 

contacts; polarized; straight; assemblies -12P 

1 11/16" lg x 1 5/32" OD; cylin-

drical aluminumbady; molded phe-

nolic insert 

Connector, adapter: adapter tee; Used in cable UG-274/U N 17-C-68721-9579 1374 M859-1 P-3919 

two round female contacts; one assemblies 

round mole contact; tee shape; tee 

adapter for RG-59/U cable; 1 9/32" 

lg x 1 1/6" h x 9/16" diam; cy-

lindrical, brass, silver plated 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X < 
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P-3920 

P-3921 

P-3922 

thru 

P-4000 

P-4001 

R-101 

Connector, receptocl e: eight round 

shielded mole contacts, eleven 

round unshielded mole contacts, 

polarized; straight; 4 3/4" lg x 

2 3/8" h x 1 19/32" d o/o incl 
guide pins 1/2" h; eight male 

contacts suitable for RG-59/U 

cable; rectangular brass cadplat· 

ed frame, w/brass silver plated 

contacts rrtd on laminated plastic 

bose; mts by two 0. 203" diom 

holes 4.062" between mtg/c; guide 

guide pins C and D round 

Connector, receptocl e: eight round 

shielded female contacts; eleven 

round unshielded female contacts, 

polarized; straight; 4 3/4" lg x 

2 3/8" h x' 1 19/32" do/a; eight 

female contacts suitable for RG· 

59/U cable; rectangular brass cod 

plated frame, w/bross silver plat• 

ed contacts mtd on I ami noted 

plastic base; mts by two 0.203" 

diam holes 4.062" betweenmtg/c; 

bushings C and D round 

Not Used 

Same as P-90 1 

Resistor, fixed: composition; 

47,000 ohms ±10%; 1/2 watt; F 

characteristic; JAN·R·ll spec 

Used in test N 17-C-73613-7518 1238 M821·21 

cable 

Used in test N 17-C-73322·8412 1238 M822·21 

cable 

Mu I ti connector 

RESISTORS 

V-101 grid load RC21BF474K N16-R-50822·0971 63 H376·19 

{ -6 3360· 47 4) 

P-3920 8 

P·3921 8 

R·101,R·106 102 

R-111, R-60 1 

R·608,R·611 

R-614, R-622 

R-630, R-728 

R-737,R·741 

R-908, R·920 

R-923, 

R-1021, 

h. 
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SYMBOL 
DESIG. 

R-101 

(cont) 

R-102 

R-103 

R-104 

R-105 

R-106 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. 

STOCK NATION PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

R-1030, 

R-1033, 

R-1101, 

R-1107, 

R-1111, 

R-1136, 

R-1207, 

R-1229, 

R-1230, 

R-1241, 

R-1246, 

R-1277 

Resistor, fixed: composition; 2200 V-101 AGC filter RC21BF222K N 16-R-50012-0971 63 H376-38 R·102,R-107, 

ohms ±J 0%; 1/2 wott; F character- ( ·63360-222) R-112,R·311, 

istic; JAN·R-11 spec R-317,R-332, 

R- 336, R-617, 

R-1133 

Resistor, fixed: composition; 1800 V-10 1 screen RC21BF 182K N 16- R-49985-0971 63 H376-8 R-103,R-104, 

ohms ±10%; 1/2 watt; F character- dropping (-63360-182) R ·108,R-109, 

istic; JAN-R-11 spec R • 11 3, R • 114, 

R-120,R-301, 

R-303,R-305, 

R-307, R-1242 

Same as R-103 V ·10 1 pi ate drop-

ping 

Resistor, fixed: composition; 2700 V-101 plate isola- RC21BF272K N16-R-50039-0971 63 H376·37 R-105,R·110, 

ohms ±10"'6; 1/2 watt; F character- ting (·63360-272) R-115 

istic; JAN-R-11 spec 

Same as R-101 V-102 grid load 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X oC( 
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R-107 

R-108 

R-109 

R-110 

R-111 

R-112 

R-113 

R-114 

R-115 

R-116 

R-117 

Same as R·102 V-102 AGC filter 

Same as R-103 V-102 screen 

dropping 

Same as R-103 V-102 pi ate drop-

ping 

Same as R-lOS V-102 pi ote isola-

ting 

Same as R-101 V -103 grid load 

Same as R-102 V-103 AGC filter 

Same as R-103 V-103 screen 

dropping 

Same as R-103 V-103 plate drop-

ping 

Same as R-105 V-103 plate isola-

ting 

Resistor, fixed: composition; 150 V-104 cathode 

ohms ±10%; 1/2 watt; F character· bias 

istic; JAN-R-11 spec 

Resistor, fixed: composition; V-104 injection 

22,000 ohms ±10%; 1/2 watt; F grid load 

characteristic; JAN-R-11 spec 

I I 

RC21BF151K N 16-R-49625·0971 63 H376·1 R-116,R-131, 

(-63360-151) R-137,R-139, 

R-140,R-316, 

R-SO~R-807, 

R-1209, 

I 
R-1211, 

R-1274, 

RC21BF223K N 16-R-50372-0971 63 H376-41 R-117,R-624 

( -6 3360-223 R-626, R-632, 

R-702,R-705, 

R-706,R-708, 

R-904, 

R-1004, 

R-1009, 

R-1014, 

R-1316, 

R-1336, 

R-1353, 

R-1383, 

R-2022, 

I 
R-2135, 

I 

I 

I 
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SYMBOL 
DESIG. 

R-117 

(cant) 

R-118 

R-119 

R-120 

R-121 

R-122 

R-123 

R-124 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

R-2136, 

R-2231, 

R-2237, 

Resistor, fixed: composition; 100 V-104 screen RC21BF101K N 16-R-49 580-0971 63 H376-42 R-118,R-119, 

ohms ±10%; 1/2 watt; F character- dropping (-63360-101) R-133,R-145, 

i sti c; JAN· R-11 spec R-146,R-148, 

R-154, R-319, 

R-330, R-447, 

R-478, R-634, 

R-1238, 

R-1243, 

R-1245 

Same as R-118 V-104 plate isola-

ting 

Same as R-103 V-104 pi ate drop-

ping 

Resistor, fixed: composition; 1800 Voltage divider RC21BF184J N16-R-50695-591 63 H376-97 R-121 

ohms ±5%; 1/2 watt; F character- ( -6 3355- 184) 

istic; JAN-R-11 spec 

Resistor, variable: composition; R F gain centro I RV2AURD153A N 16-R-87707-8250 307 M364-29 R-122, R-906, 

15,000 ohms ±20%; l/8 watt; JAN R-1023, 

A taper; no switch R-620 

Resistor, fixed: composition; 1000 Voltage divider RC21 BF 102J N 16-R-49921-591 63 H376-90 R-123, R- 1225 

ohms ±5%; 1/2 watt; F character- (-63355-102) 

istic; JAN-R-11 spec 

Resi star, fixed: composition; 4700 Voltage divider RC21BF472J t-.16-R-50 128-0591 63 H376-57 R-124, 

ohms ±5%; 1/2 watt; F character- ( -63355- 472) R-1366,R-1367. 

istic; JAN-R-11 spec R- 139 5,R-1396 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X < 
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R-125 

f(-126 

R-127 

R-128 

R-129 

R-130 

R-131 

R-132 

Resistor, variable: composition; Screen voltage 

50,000 ohms ±20%; 1/8 watt; JAN control 

A taper; no switch 

Resistor, fixed: composition; Voltage divider 

33,000 ohms ±10%; 1 watt; F 

characteristic; JAN-R-11 spec 

Resistor, variable: wire wound; Screen voltage 

25,000 ohms ±10<7,1o; 4 watts; 3 sol- control 

der lug term; enclosed bakelite 

cas~ w/metal cover 1 21/32" diam 

x 1" d excl shaft and bushing; 

round brass nickel plated shaft 

1/4" diam 7/8" lg from mtg/sur-

face; I in ear taper; normal torque; 

ins cant arm; no Off position; non 

turn device on 17/32" rod at 9 

o'clock; mts by 3/8"-32 thd bush-

ing 3/8" lg; w/o switch 

Resistor, fixed: composition; Voltage divider 

10,000 ohms ±10%; 2 watts; F 

characteristic; JAN-R-11 spec 

Same as R-128 Voltage divider 

Resistor, fixed: composition; V-108 grid load 

47,000 ohms ±10%; 1/2 watt; F 

characteristic; J AN-R-11 spec 

Same as R-116 V-108 cathode 

bias 

Resi star, fixed: composition; 2700 V-108 screen 

ohms ±10%; 1 watt; F chorocteris- dropping 

tic; JAN-R-11 spec 

RV 4ATSA503B Nl6-R-87522-5536 307 M363-4 

RC30BF333K N 16-R-50418-0231 63 H370-41 

( -63288-333) 

N 16-R-91406-1391 11 L563-1 

RC42GF103K N 16-R-50283-512 273 P751-39 

RC21 BF473K N 16- R-50480-0971 63 H376-13 

( -63360-473) 

RC30GF272K N 16-R-50040-233 273 P750-26 

I 

R-125 12 

R-126 12 

R-127 12 

R-128,R-129, 39 

R-151, R-604 

R-130, R-142, 43 

R-460, R-468, 

R-715,R-818, 

R-1115, 

R-1368, 

R-1398, 

R-2023, 

R-2112, 

R-2125, 

R-2230, 

R-2235 

R-132,R-138 24 
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SYMBOL 
DESIG. 

R-133 

R-134 

k-135 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS continued) 

Same as R-118 Port of parasitic 

suppressor 

Resistor, fixed: composition; V-108 AGC i so- RC21 BF 104K N 16-R-50633-0971 63 H376-30 R-134, R-335, 

100,000 ohms ± 10%; 112 watt; F lating ( -63360-1 04) R-40 1, R-605, 

characteristic; JAN-R-11 spec R-606, R-70 1, 

R-718,R-739, 

R-90 1, R-922, 

R-1001, 

R-1005, 

R-1006, 

R-10 10, 

R-1011, 

R-1015, 

R-1032, 

R-1208, 

R-1210, 

R-1217, 

R-1218, 

R-1356, 

R-1357, 

R-1360, 

R-1361, 

R-1363, 

R-1386 thru 

R-1389, 

R-1393 

Resistor, fixed: composition; V-107 grid load RC21BF183J N 16-R-50353-591 63 1 H376-65 R-135,R-155 

18,000 phms ±5%; 1/2 watt; F (-63355-183) 

charocteri sti c; JAN- R-11 spec; 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. >< < 
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R-135 

(cont) 

R-136 

R-137 

R-138 

R-139 

R-140 

R-141 

R-142 

R-143 

R-144 

R-145 

R-146 

R-147 

R-148 

part of Z-101 1, z-101 2, Z-101 3 

Z-10 14 

Resistor, fixed: composition; 560 

ohms :+:10%; 1/2 watt; F character-

istic; JAN-R-11 spec; part of 

Z-101 1, Z-101 2, Z-101 3, Z-101 4 

Same as R- 116 

Same as R-132 

Same as R-116 

Same as R-116 

Tube, ballast: for 6. 3 v AC tubes; 

glass envelope; 5.2 to 7.5 v, 0.62 

to 0.66 amps; T-9 bulb, 2 11/16" 

lg o/a 

Same as R-130; not used on AM-

452/FRR-24 

Resistor, variable: wire wound; 50 

ohms ±10%; 2 watts; JAN A taper; 

JAN-R-19 spec 

Resistor, fixed: composition; 68 

ohms ±10%; 1/2 watt; F character-

istic; JAN-R-11 spec 

Same as R-118 

Same as R-118 

Same as R-144 

Same as R-118 

V-107 plate iso-

lating 

V-109 plate iso-

lating 

V-109 screen 

dropping 

V-109 cathode 

bias 

V-109 grid i so-

lating 

V-107 and V-108 

ballast 

V-109 grid load 

Pilot dimmer 

V-109 input load-

ing 

V-101 screen iso-

lating 

V-102 screen iso-

lating 

Load resi star 

V-103 screen iso-

lating 

t<C21 BF 561 K N 16-R-49805-0971 63 H376-5 

(-63360-561) 

N 16-T-56090- 25 424; R016-1 

6-48 

A 
RA20A 1RDSOO N 16- R-89956-70 15 307 H345-6 

AK 

RC21BF680K N16-R-49499-0971 273 H376-51 

(-6336~680) 

R-136, R-326, 30 

R-402, R· 7 42, 

R-924, 

R-1034, 

R-1137, 

R-1279 

R-141 12 

R-143 12 

R-144, R-147, 36 

R-201,R-202, 

R-203, R-315 
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SYMBOL 
DESIG. 

R-149 

R-150 

R-151 

R·152 

R-153 

R-154 

R-155 

R-156 

thru 

R-200 

R-201 

R-202 

R-203 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST· FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Resistor, fixed: composition; 1500 Voltage dropping RC42GF 152K N 16-R-49968-525 273 P751-89 R-149,R-150 

ohms ±10%; 2 watts; F character-

istic; JAN·R-11 spec 

Same as R-149 Voltage dropping 

Same as R-128 Voltage divider 

Resistor, fixed: composition; V-105 cathode RC21BF103K N 16-R-5028~0971 63 H376-9 R-152,-R-327, 

10,000 ohms ±10%; 1/2 watt; F bias (-63360-103) R-328,R-334, 

characteristic; JAN-R-11 spec R-476, 

R-1118, 

R-1135 

Resistor, fixed: composition; Voltage divider RC21BF154K N 16-R-50678-0971 63 H376-15 R-153,R·738, 

150,000 ohms ±10%; 1/2 watt; F (·63360-154) R-740,R-919, 

characteristic; JAN-R-11 spec R-921, 

R-1031, 

R-1035 

Same as R-118 V-104 screen iso-

lating 

Same os R-135 Voltage divider 

Not Used 

Same as R-144 S-2028 remote 

oscillator load 

Same as R-144 S-202C local 

oscillator load 

Same as R-144 S-2020 local 

osci II ator load 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X <( 
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R-204 
thru 

R-300 

R-30 1 

R-302 

R-303 

R-304 

R-305 

R-306 

R-307 

R-308 

R-309 

R-310 

Not Used 

Same as R-103 V-301 cathode 

Resistor, fixed: composition; V-301 screen 

68,000 ohms ±10%; 1/2 watt; F dropping 

characteristic; JAI~-R-11 spec 

Same as R-103 V-302 cathode 

Same as R-302 V-302 screen 

dropping 

Some as R-103 V-303 cathode 

Same as R-302 V-303 screen 

dropping 

Same as R-103 V-304 screen 

dropping 

Same as R-302 V-304 screen 

dropping 

Resistor, fixed: composition; 330 V-301 thruV-304 

ohms ±10%; 1/2 watt; F choroc- pi ate filter 

teric; JAN-R-11 spec 

Resistor, fixed: composition; 1000 V-305 cathode 

ohms ±10%; 1/2 watt; F charac-

teristic; JAN-R-11 spec 

I 

RC21BF683K N 16-R-S0552-0971 63 H376-74 

( -63360-683) 

RC21BF331K N 16-R-4 9706-0971 63 H376-4 

(-63360-311) 

RC21 6F 102K ~~ 16-R-49922-0971 63 H376-7 

( -63360-102) 

R-302,R-304, 

R-306, R-308, 

R-312,R-403, 

R-80 1, R-806, 

R-1106, 

R-1354, 

R-1355, 
R-1384, 

R·l385 

R-309, R-459 

R-467 

I R-31 0, R-325, 

R-404, R-704, 

R-712,R-716, 

R-719,R-903 

R-1003, 

R-1008, 

R-1013, 

R-1156, 

R-1307, 

R-1310thru 
R-1314, 

27 
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SYMBOL 
DESIG. 

R-310 

(cant) 

R-311 

R-312 

R-313 

R-314 

R-315 

R-316 

R-317 

R-318 

R-319 

R-320 

I 

TABLE B-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PART5 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

R-1365, 

R-1397 

Some as R-102 V-305 plate filter 

Some as R-302 V·306 grid 

Resistor, fixed: composition; 220 V· 306 cathode RC21BF221K N 16-R-49661·0971 63 H376-2 R-313,R-707, 

ohms ±10"\;; 1/2 watt; F character- (-63360-221) R· 717, R~ 73~, 

istic; JAN-R-11 spec R-916, 

R-1027 

Resistor, fixed: composition; V-306 screen RC21BF563K N 16-R-50516-0971 63 H376-l1 R-314 

56,000 ohms ±10%; l/2 watt; F (-63360-563) 

characteristic; JAI'< R-11 spec 

Same as R-144 V-307 grid 

Same as R-116 V-307 cathode 

Same as R-102 V-307 screen 

dropping 

Resistor, fixed: composition; V-308 grid RC21BF224K N16-R-50714-0971 ~3 H376-16 R-318, 

220,000 ohms ± lO"b; 1/2 watt; F (-63360-224) R-1239, 

characteristic; JAN-R-11 spec R-1347, 

R-1348, 

R-1377, 

R-1378 

Some as R-118 V-308 grid 

Resistor, fixed: composition; V-308 screen RC21BF333K N16-R-50417-0971 63 H376-34 R-320, R-713, 

33,000 ohms ±lO"b; l/2 watt; F dropping (-63360-333) R-1104, 

characteristic; JAN-R-11 spec R-1202, 

R-1203 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X < 
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R-321 

R-322 

R-323 

R-324 

R-325 

R-326 

R-327 

R-328 

R-329 

R-330 

R-331 

R-332 

R-333 

Resistor, fixed: composition; 510 B voftage drop-

ohms ±5%; 2 watts; F character- ping 

istic; JAN-R-11 spec 

Same as R-321 B voltage drop-

ping 

Same as R-321 B voltage drop-

ping 

Resl'stor, fixed: composition; 1500 B voltage drop-

ohms ±10%; 1/2 watt; F character- ping 

isti c; JAN-R-11 spec 

Same as R-310 V-309 plate and 

screen voltage 

dropping 

Same as R-136 Y-309 cathode 

Same as R-1 52 Y-309 grid 

Same as R- 152 Y-309 grid 

Resistor, fixed: composition; 47 L-313A loading 

ohms ±10%; 1/2 watt; F character-

istic; JAN-R-11 spec; port of 

Z-310 

Some as R-118 V-310 cathode 

Resistor, fixed: composition; 4700 Y-310 screen 

ohms ±1 0%; 1/2 watt; F character- dropping 

istic; JAN-R-11 spec 

Same as R·102 Y-310 Plate filter 

Resistor, fixed: composition; 3600 V-314 loading 

ohms ±5%; 1/2 watt; F character· 

istic; JAI'-t-R-11 spec; port of 

Z·311 
,.· 

RC42GF511J N 16- R-49778-236 273 P751-80 

RC21BF152K N 16-R-49967-0971 63 H376-47 

(-63360-152) 

RC21BF470K N 16-R-49427-0971 63 H376-88 

(-63360-470) 

RC21BF472K N 16- R- 50129-0971 63 H376-28 

( -63360-472) 

RC21BF362J N 16- R- 5008 3-0 591 63 H376-26 

(-63355-362) 

R-321,R-322, 11 

R-323, 

R-1036, 

R-1037 

R-324, R-47 5, 9 

R-615 

R-329,R-736, 9 

R-1253 

. R-33l,R-628, 20 

R-805, R-810 

R-815, 

R-1206, 

R-1237, 

R-1240, 

R-1362, 

R-1392, 

R-33l 3 
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SYMBOL 
DESIG. 

R-334 

R-335 

R-336 

R-337 

R-338 

thru 

R-400 

R-401 

R-402 

R-403 

R-404 

R-405 

R-406 

R-407 

R-408 

R-409 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION 
PART INVOLVED 
NO. NO. 

RESISTORS (continued) 

Same as R-152 V-311 cathode 

load 

Same as R-134 V-311 grid 

Same as R-102 V-311 cathode 

Resistor, fixed: composition; V-305 screen RC21BF393K N 16- R- 50444- on 1 63 H376-123 R-337 

39,000 ohms ±10"'o; 1/2 watt; F dropping (-63360-393) 

characteristic; JAN- R-11 spec 

Not Used 

Same as R-134 V-401 grid 

Same as R-136 V-40 1 cathode 

Same as R-302 V-40 1 screen 

dropping 

Same as R-310 V-401 plate load 

Resistor, fixed: composition; L-401A loading RC21BF824J t. 16- R-50929-0591 63 H376-75 R-405 thru 

820,000 ohms ±5%; 1/2 watt; F ( -63355-824) R-408,R-412 

characteristic; JAN- R-11 spec; thru R-423 

part of Z-403 

Same as R-405; part of Z-403 L-40 1 B loading 

Same as R-405, part of Z-404 L-402A loading 

Same as R-405, part of Z-404 L-402B loading 

Resistor, fixed: composition; 220 V-402 and V-403 RC20 BF221 K N 16- R-49661-0811 273 M828-2 R-409, R-428, 

ohms ±10%; 1/2 watt; F ch ora cter- cathode R-435 

istic; JAN-R-11 spec 

TOT. 
NO. 
PER 
EQ. 

3 
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REPAIR 
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R-410 

R-411 

R-412 

R-413 

R-414 

R-415 

R-416 

R-417 

R-418 

R-419 

R-420 

R-421 

R-422 

R-423 

R-424 

R-425 

R-426 

R-427 

R-428 

R-429 

R-430 

Resistor, fixed: composition; 

22,000 ohms ±10";,; 1/2 watt; F 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 1000 

ohms ±10"':i; 1/2 watt; F character-

istic; JAN-R-11 spec 

Same as R-405; part of Z-405 

Same as R-405; part of Z-405 

Same as R-405; part of Z-406 

Same as R-405; part of Z-406 

Same as R-405; part of Z-407 

Same as R-405; part of Z-407 

Same as R-405; part of Z-408 

Same as R-405; part of Z-408 

Same as R-405; part of Z-409 

Same as R-405; part of Z-409 

Same as R-405; part of Z-410 

Same as R-405; part of Z-410 

Resistor, fixed: composition; 

150,000 ohms ±5%; 1/2 watt; F 

characteristic; JAI'<-R-11 spec; 

part of Z-411 

Same as R-424; part of Z.-411 

Same as R-424; part of Z-412 

Same as R-424; part of Z-412 

Same as R-409 

Same as R-410 

Same as R-411 

V-402 and V-403 RC20GF223K N 16-R-50372-833 273 

screen dropping 

V-402 and V-403 RC20GF 102K N 16- R-499 22-0730 273 

plate filter 

V-403A loading 

V-403B loading 

L-404A loading 

L-404B loading 

L-405A loading 

L-4056 loading 

L-406A loading 

L-406B loading 

L-407 A loading 

L-407B loading 

L-408A loading 

L-408B loading 

L-409A loading RC21BF153J N 16-R-50336-0591 63 

(-63355-153) 

L-4096 loading 

L-410A loading 

L-4106 loading 

V-404 and V-406 

cathode 

V-404 and V-406 

screen dropping 

V-404 and V-406 

plat~ filter 

" 

P749-43 R-410, R-429, 

R-436 

P749-19 R-411, R-430, 

R-437, R-461, 

R-469 

H376-110 R-424 thru 

R-427, R- 431 

thru R-434, 

R-438 thru 

R-441,R-446 

thru R-449 
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SYMBOL 
DESIG. 

R-431 

R-432 

R-433 

R-434 

R-435 

R-436 

R-437 

R-438 

R-439 

R-440 

R-441 

R-442 

R-443 

R-444 

R-445 

R-446 

R-447 

R-448 

~~-449 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG- lNG & DESIG. 
NO. STOCK NATION PART INVOLVED 

NO. NO. 

RESISTORS (continued) 

Some as R-424; port of Z-413 L-411 A loading 

Same as R-424; part of Z-413 L-411 B loading 

Same as R-424; part of Z-414 L-412A loading 

Same as R-424; part of Z-414 L·412B loading 

Same as R-409 V-405 and V-407 

cathode 

Same as R-410 V-40 5 and V-407 

screen dropping 

Same as R-411 V-405 and V-407 

pi ate fi Iter 

Some as R-424; part of Z-415 L-413A loading 

Same as R-424; part of Z-415 L-413B loading 

Same as R-424; part of Z-416 L·414A loading 

Same as R-424; part of Z-416 L· 414B loading 

Resistor, fixed: composition; L·415A loading RC21 BF 134J N 16-R-50659-0591 63 H376-111 R-442 thru 
130,000 ohms ±5%; 1/2 watt; F 

(- 63355- 134) R-445,R-450 
characteristic; JAN-R-11 spec; 

thru R-453 
part of Z-417 
Same as R- 442; part of Z- 417 L-415B loading 

Same as R-442; part of Z-418 L-416A loading 

Same as R-442; part of Z-418 L-416B loading 

Same as R-424; part of Z-419 L-417A loading 

Same as R-424; part of Z-419 L-4178 loading 

Same as R-424; part of Z-420 L-418A loading 

Same as R-424; part of Z.-420 L-418B loading 

TOT. 
NO. 
PER 
EQ. 

24 

EQUIP. 
REPAIR 
PARTS 
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R-450 

R-451 

R 452 

R-453 

R-454 

R-455 

R-456 

R-457 

R-458 

R-459 

R-460 

R-461 

R-462 

R-463 

R-464 

R-465 

R-466 

R-467 

R-468 

R-469 

Same as R-442; part of 2·421 L-419A loading 

Same as R-442; part of 2-421 L-419B loading 

Same as R-442; part of Z-422 L-420A loading 

Same as R-442; part of Z-422 L-420B loading 

Resi star, fixed: composition; L-412A loading 

36,000 ohms :+:5%; 1/2 watt; F 

characteristic; JAN- R- 11 spec; 

part of 2·423 

Resistor, fixed: composition, Z-423 to Z-424 

33,000 ohms ±5%; 1/2 watt; F T-pad section 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 6800 Z-423 to Z-424 

ohms ±10%; 1/2 watt; F character- T-pod section 

istic; JAN-R-11 spec 

Some as R-455 Z-423 to Z-424 

T-p ad section 

Some as R-454; port of Z-424 L-422B loading 

Some as R-309 V-408 cathode 

Same as R-130 V-408 screen 

dropping 

Some as R-411 V-408 plate filter 

Some as R-454; port of Z-425 L-423A loading 

Same as R-455 Z-425 to Z-426 

T-pad section 

Same as R-456 Z- 425 to Z-426 

T-pad section 

Same as R-455 2-425 to Z-426 

T -pad section 

Some as R-454; port of Z-426 L-424B loading 

Some as R-309 V-409 catrode 

Some as R-130 V-409 screen 

dropping 

Some as R-411 V-409 plate filter 

RC21BF363J N 16- R· 50434-0591 63 H376-77 R-454, R-458, 

(-63355-363) R-462, R-466, 

R-470 thru 

R-473 

RC20BF333J t~ 16- R- 50416-0431 63 M828-78 R-455, R-457, 

R-463, f<-465 

RC21BF682K N 16-R-5020 1-0971 63 H376-40 R-456, R-464, 

(-63360-682) R-1132 
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SYMBOL 
DESIG 

R-470 

R-471 

R-472 

R-473 

R-474 

R-475 

R-476 

R-477 

R-478 

R-479 

thru 

R-600 

R-601 

R-602 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR AND AND ALL 

NAME OF PART AND (NAVY DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) (SIGNAL MFGR'S. 
lNG & CORPS) DESIG-

DESIG. 
NO. 

STOCK NATION PART INVOLVED 

NO. NO. 

RESISTORS (continued) 

Same as R-454; part of Z-427 L-425A loading 

Same as R-454; part of Z-427 L-425B loading 

Same as R-454; part of Z-428 L-426A loading 

Same as R-454; part of Z-428 L-426B,L·426 

loading 

Resistor, fixed: composition; 1.0 V-410 grid RC21 B F 105.K N 16- R-50975-0971 63 H376-31 R-47 4, R-711, 

megohm ±Hi%; 1/2 watt; F charac· (-63360-105) R-724,R-909, 

teristic; JAN-R-11 spec R-1019, 

R-1102, 

R-1247, 

R-1248, 

R-1271, 

R-1292. 

Same as R-324 V-410 cathode 

Same as R-152 V-410 cathode 

load 

Same as R-118 V-40 1 parasitic 

sup pressor 

Same as R-118 V-410 parasitic 

suppressor 

Not Used 

Same as R-10 1 V-60 1 grid 

Resistor, fixed: composition; 4700 B voltagedivider RC42GF472K N 16-R-50 130-511 273 P751-32 R-602,R-812, 

ohms ±10%; 2 watts; F character- R-813 

TOT. 
NO. 
PER 
EQ. 

27 

5 

EQUIP. 
REPAIR 
PARTS 
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R-602 

(cant) 

R-603 

R-604 

R-605 

R-606 

R-607 

R-608 

R-609 

R-610 

R-611 

R-612 

R-613 

R-614 

R-615 

R-616 

R-617 

istic; JAN-R-11 spec 

Resi star, variable: wire wound 

10,000 ohms ±10%; 4.0 watts; 3 

solder lug term; 1. 78" diom x 

0.98" d; closed case; round metal 

shaft 0.250" diom x 7/8" lgfrom 

mtg surface; clockwise toper A; 

ins cant arm; normal torque; bush-

ing 3/8"-32 NEF-2 thd. 0.375" 

lg; design similar to JAN type 

RA30A 1 RD103AK 

Some as R-128 

Some as R-134 

Some as f<-134 

Resi star, fixed: composition; 3300 

ohms ±10%; l/2 watt; F choroc· 

teristic JAN-R-11 spec 

Some as R-10 1 

Some as R-607 

Resi star, fixed: composition; 

15,000 ohms ±10%; 1/2 watt; F 

chorocteristi c; JAN-R-11 spec; 

port of Z-602 

Some as R-10 1; port of Z-602 

Some as R-607 

Some as R-610; port of Z-603 

Some as R-101; part of Z-603 

Same as R-324 

Some os R-603 

Same as R-102 

AM diversity N 16-R-91291-9040 

goi n control 

B voltogedivider 

AGC filter 

AGC filter 

V-601 pi ate RC21BF332K N 16- R- 50066-0971 

fi Iter ( -63360- 332) 

V-602 grid 

V-602 pi ate 

fi Iter 

L-60 1 loading RC21BF153K N16-R- 50336-0971 

(-63360-153) 

V-603 grid 

V-603 pi ate 

filter 

L-602 loading 

V-604 grid 

V-604 cathode 

FSK diversity 

I eve I control 

V-604 pi ate 

filter 

307 M803-1 R-603,R-616 6 

63 H376-60 R-607, R-60~ 9 

R-612 

63 H376-10 R-610, R-613 8 

R-804, R-809 
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SYMBOL 
DESIG. 

R-618 

R-619 

R-620 

R-621 

R-622 

R-623 

R-624 

R-625 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 

NO. 
NO. 

RFSISTQRS conrmued) 

Resistor, fixed: composition; 2700 Bias voltage RC21 BF272J N 16-R-50038-591 63 H376-106 R-618, R-725,1 

ohms ±5%; 1/2 watt; F characteri s- divider ( -63355- 272) R-905,R-1022 

tic; JAN-R-11 spec 

Resistor, fixed: composition; 750 Bias voltage RC21BF751J N16-R·49858-591 63 H376-104 R-619, 

ohms ±5%; 1/2 watt; F characteri s divider (·63355-751) R-1342, 

tic; JAN-R-11 spec R-1375 

Same as R-122 RF gain control 

Resistor, fixed: composition; B minus voltage RC21BF104J N 16-R-50632-0591 63 H376·115 R-621,R-727, 

100,000 ±5%; 1/2 watt; F charac- dropping (-63355-104) R-907, 

teristic; JAN-R-11 spec R-1024, 

R-1269, 
R-1270, 

R-1280, 

R-1281 

Some as R-101 V-606 grid 

Resi star, fixed: composition; 470' V-606 cathode RC21BF471K N 16-R-49769.0971 63 H376·43 R-623,R·631, 

ohms ±10%; 1/2 watt; F character- ( -63360-471) R-703, R-819, 

istic; JAN·R-11 spec R-820, R-902, 

R-1002, 

R-1007, 

R-1012, 
R-1236 

Same as R·117 V-606 screen 

dropping 

Resistor, fixed: composition; 3300 V-606 plate filter RC30BF332K N16-R- 50067-0231 63 H370-59 R-625, R-633 

ohms ±10%; 1 watt; F character· (-63288-332) 

istic; JAN-R-11 spec 

TOT. 
NO. 
PER 
EQ. 
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5 

21 

19 
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EQUIP. 
REPAIR 
PARTS 
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R-626 

R-627 

R-628 

R-629 

R-630 

R-631 

R-632 

R-633 

R-634 

R-635 

thru 

R-700 

R-701 

R-702 

R-703 

R-704 

R-705 

R-706 

R-707 

R-708 

Some as R-117; part of Z-604 

Resistor, fixed: composition; 1.0 

meg ±5%; 1/2 watt; F choracteris-

tic; JAN-R-11 spec 

Some as R- 331 

Resistor, variable: wire wound; 

10,000 ohms ±10%; 4.0 watt; 3 sol-
der lug term; 1. 78," diom x 0. 98" 

d; closed case; slotted metal shaft 

0.250" diam x 112" lg from mtg 

surface; clockwise toper A; ins 
cent arm; normal torque; bushing 

3/8"-32 NEF-2 thd, 0.375" lg; 

design si mil or to JAN type 

RA30A 1 SA 10 3AK 

Same as R-10 1 

Same as R-623 

Same as R-117 

Same as R-625 

Same as R-118 

Not Used 

Same as R-134 

Some as R-117 

Some as R-623 

Same as R-310 

Same as R-117; part of Z-701 

Same asR-117 

Some as R-313 

Same as R-117 

L-603A loading 

FS CONS filter; RC21BF105J N16-R>~5097 4-0591 

(-63355-105) 

Meter diode load 

Meter calibrate N16-R-91291-9140 

adjust 

V-608 grid 

V-608 cathode 

V-608 screen 

dropping 

V -608 pi ate fi Iter 

V-604 parasitic 

suppressor 

V-701 grid 

V-702 mixer grid 

V-701 cathode 

V-701 plate filter 

V-701A loading 

V-702 grid 

V-702 cathode 

V-702 screen 

dropping 

63 H376-109 R-627, 9 

R-1264, 

R-1287 

307 M803-2 R-629 3· 
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SYMBOL 
DESIG. 

R-709 

R-71 0 

R-711 

R-712 

R-713 

R-714 

R-715 

R-716 

R-717 

R·718 

R-719 

R-720 

R-721 

R-722 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR All 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION PART INVOLVED 

NO. 
NO. 

RESISTORS (continued) 

Resistor, fixed: composition; V-702 plate load RC21BF513J Nl6-R-50497-591 63 H376-23 R-709,R-710 

51,000 ohms ±5%; 112 watt; charac- (-63355-513) 

teristic; JAN-R-11 spec 

Same as R-709 Z·703 loading 

Same as R-474 Surge eliminator 

Same as R-310 V- 70 2 pi ate fi Iter 

Same as R-320 V-703 plate load 

Resi star, fixed: composition; 2 2 V-703 grid RC21BF225K N 16-R-50 165-0971 63 H376-35 R-714 

megolms ±10%; 1/2 watt; F chara<> (·63360-225) 

characteristic; JAN·R-11 spec 

Same as R-130 V-703 screen 

dropping 

Same as R-310 V-703 pi ate fi Iter 

Same as R· 313 V-704 grid 

Same as R·134 V-704 grid 

Same as R-310 V-704 plate filter 

Resistor, fixed: composition; Y· 706A pi ate RC21BF204J N 16- R-50704-0591 63 H376·72 R-720,R-721, 

200,000 ohms ±5%; 1/2 watt; F load (-63355-204) R-910,R·914, 

characteristic; JAN· R-11 spec R-1017, 

R-1025 

Same as R-720 AGC filter and 

time delay con· 

stant 

Resistor, fixed: composition; 5100 V-705 loading RC21aF512J N 16-R-50146·0591 63 H376-61 R-722,F·723, 

ohms ±5%; 1/2 watt; F character· (·63355-512) R-911, R-913, 

istic; JAN-R-11 spec R-1014R-1018 

TOT. 
NO. 
PER 
EQ. 

6 

3 

12 

12 

EQUIP. 
REPAIR 
PARTS 
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R-723 

R-724 

R-725 

R-726 

R-727 

R-728 

R-729 

R-730 

R-731 

R-732 

R-733 

R-734 

R-735 

R-736 

R-737 

Same as R-722 

Some as R-474 

Same as R-618 

Resistor, variable: composition; 

15,000 ohms ±10%; 1/8 watt; JAN 

F taper;w/o switch; JAN-R-94 

spec 

Same as R-621 

Same as R-101 

Resistor, fixed: composition; 560 

ohms ±10%; 2 watts; F character-

i sti c; JAN- R-11 spec 

Same as R-729 

Resistor, fixed: composition; 1200 

ohms ±10%; 2 watts; F character-

istic; JAN-R-11 spec 

Same as R-731 

Resi star, vari obi e: composition; 

1.0 megohtn ±20%; 1/8 watt; JAN 

C taper; w/o switch; JAN-R-94 

spec 

Same as R-313 

Resistor, fixed: composition; 

47,000 ohms ±10%; 2 watts; F 

characteristic; JAN- R·ll spec 

Some as R-329 

Same as R-101 

V-705 loading 

V-706B cathode 

filter 

B volta~e divider 

R F gain control 

B voltage divider 

V-7066 cathode 

load 

B vo I tage drop-

ping 

B voltage drop• 

ping 

V-709 voltage 

drop ping 

V-709 voltage 

drop ping 

A F I eve I control 

V-707 cathode 

V-707 cathode 

voltage divider 

V-701 cathode 

V-707 screen 

dropping 

RV2AURD153E N 16- R-87706- 2137 307 M364-27 

RC42GF561K N 16-R-49806-493 273 P751-16 

RC42GF122K N 16-R-49941-511 273 P751-82 

RV2AURD105D N16-R-88340-7113 307 M364-19 

RC42GF473K N 16-R-50481-461 273 P751-48 

R-726 3 

R-729,R-730, 18 

R-1147 thru 

R-1150 

R-731, R-732 6 

R-733, R-915, 9 

R-1026, 

R-1151 

R-735,R·816, 9 

R-817 

R-1351, 

R-1358, 

R-1381, 

R-1390 
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SYMBOL 
DESIG. 

R-738 

R-739 

R-740 

R-741 

R-742 

R-743 

thru 

R-800 

R-80 1 

R-802 

R-803 

R-804 

R-805 

R-806 

R-807 

R-808 

R-809 

R-810 

TABLE 8-4. COMBINE~ PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Some as R-153 V-707 pi ate load 

Some as R-134 V-707 plate filter 

Some as R- 153 V-708 to V-707 

feedback 

Some as R-10 1 V-708 grid 

Some as R-136 V-708 cathode 

Not Used 

Some as R-302 V-80 1 grid 

Same as R- 116 V -801 cathode 

Resistor, variable: composition; 0 sci II a tor A RV2AURD104B N 16- R-880 10-9631 307 M364-28 R-803, R-808 

100,000 ohms ±20%; 1/4 watt; output control 

JAN A taper; w/o switch; JAN-R-

94 spec 

Same os R-610 V-801 B+ voltage 

divider 

Same as R-3 31 V-802 cathode 

Same as R-302 V-803 grid 

Some as R-116 V-803 cathode 

Same as R-803 Oscillator B 

output control 

Some as R-610 V-803 B+ volt-

age divider 

Same as R- 331 V-804 cathode 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X <( 
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R-811 

R-812 

R-813 

R-814 

R-815 

R-816 

R-817 

R-818 

R-819 

R-820 

R-821 

thru 

R-900 

R-90 1 

R-902 

R-903 

R-904 

R-905 

R-906 

R-907 

R-908 

R-909 

Resistor, fixed: composition; 

27,000 ohms ±10%; 1/2 watt; F 

characteristic; JAN-R-11 spec 

Same as R-602 

Same as R-602 

Resi star, fixed: composition; 

330,000 ohms ±5"\,; 1/2 watt; F 

characteristic; JAN-R-11 spec 

Same as R-331 

Same as R-735 

Same as R-735 

Same as R-130 

Same as R-623 

Same as R-623 

Not Used 

Same as R-134 

Same as R-623 

Same as R-310 

Same as R-117; part of Z-90 1 

Same as R-618 

Same as R-122 

Same as R-621 

Same as R- 101 

Same as R-47 4 

V-805 grid RC21BF273K 

(-63360-273) 

V-805 pi ate load 

V-805 pi ate load 

V-806 grid RC21BF334K 

( -63360- 334) 

V-806 screen 

dropping 

V-805 screen 

dropping 

V-805 screen 

dropping 

V-806 B+ volt-

age divider 

V-801 plate 

filter 

V-803 pi ate 

fi Iter 

V-901 grid 

V-90 1 cathode 

V-90 1 pi ate and 

screen dropping 

L-90 1A loading 

V-903A cathode 

R F gain control 

B val loge drop-

ping 

V-903B cathode 

V-903B filter 

N 16-R-50399-0971 63 H376-29 R-811, 

R-1105, 

R-1114 

N 16- R-50759-0971 63 H376-119 R-814 
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SYMBOL 
DESIG. 

R-910 

R-911 

R-912 

R-913 

R-914 

R-915 

R-916 

R-917 

R-918 

R-919 

R-920 

R-921 

R-922 

R-923 

R-924 

R-925 

R-926 

thru 

R-1000 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION PART INVOLVED 
NO. NO. 

RESISTORS (continued) 

Same as R-720 AGC filter 

Same as R-722 V-903B load 

Not Used 

Same as R-722 V-903B load 

Same as R-720 AGC load 

Same as R-733 AF level 

Same as R-313 V-904 cathode 

Resi star, fixed: composition; B voltagedivider RC30BF 104K N 16- R-50634-0231 63 H370-28 R-917,R-918, 

100,000 ohms ±10%; 1 watt; F (-63288-104) R-10 28 

characteristic; JAN-R-11 spec R-1029 

Some as R-917 B voltage divider 

Some as R-153 V-905 to V-904 

feedback 

Some as R-10 1 V-904 screen 

dropping 

Same os R-153 V-904 plate load 

Same as R-134 V-904 plate filter 

Same as R- 101 V-905 grid 

Same as R- 136 V-905 cathode 

Resistor, fixed: composition; 470 B voltage RC-.42GF471K N 16- R-49770-519 273 P751-85 R-925 

ohms ±10%; 2 watts; F character- dropping 

i sti c; JAN- R-11 spec 

Not Used 

TOT. 
NO. 
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2 
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REPAIR 
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R-1001 

R-1002 

R-1003 

R-1004 

R-1005 

R-1006 

R-1007 

R-1008 

R-1009 

R-10 10 

R-10 11 

R-10 12 

R-10 13 

R-1014 

R-10 15 

R- 10 16 

R-10 17 

R-10 18 

R-10 19 

R-1020 

R-1021 

R-1022 

R-1023 

R-1024 

Same as R-134 

Same as R-623 

Same as R-310 

Some as R-117; port of Z-1001 

Some as R-134 

Some as R- 134 

Some as R-623 

Some as R-310 

Same as R-117; port of Z-1002 

Some as R-134 

Same as R-134 

Same as R-623 

Same as R-310 

Some as R-117; part of Z-1003 

Same as R-134 

Some as R-722 

Some as R-720 

Same as R-722 

Same as R-474 

Not Used 

Same as R-10 1 

Same as R-618 

Same as R-122 

Same as R-621 

V-1001 grid 

V-1001 cathode 

V-1001 plate and 

screen dropping 

L-100 1 A loading 

V-1003A cathode 

V-1004 grid 

V-1004 cathode 

V-1004 pi ate and 

screen dropping· 

L-1002A loading 

V-10038 cathode 

V-1006 grid 

V-1006 cathode 

V-1006 pi ate and 

screen dropping 

L-1003A loading 

V- 1008 cathode 

Diversity diode 

load 

AGC filter 

Diversity diode 

load 

V-1009A noise 

limiter biosfilter 

V-1009 A cathode 

Bias voltage 

divider 

RF gain control 

B minus voltage 

dropping 
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SYMBOL 
DESIG. 

R-1025 

R-1026 

R-1027 

R-1028 

R-1029 

R-1030 

R-1031 

R-1032 

R-1033 

R-1034 

R-1 035 

R-1036 

R-1037 

R-1038 

thru 

R-1100 

R-1101 

R-1102 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR All 
NAME OF PART AND {NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

RESISTORS continued) 

Same as R-720 V-1009B plate 

Same as R-733 Audio frequency 

level control 

Same as R-313 V-1010 cathode 

Some as R -917 B voltagedivider 

Some as R-917 B voltage divider 

Some as R-101 V-1010 screen 

dropping 

Someos R-153 V-1010 plate,load 

Some as R-134 V-1010 plate 

filter 

Same as R-101 V-1011 grid 

Same as R-136 V-1011 cathode 

Same as R-153 V-1011 to V-1010 

feedback 

Some as R-321 B voltage drop-

ping 

Same as R-321 B voltage drop-

ping 

Not Used 

Someos R-101 V-1101Agrid 

Some as R-474 V-1101 A grid 

EQUIP. 
REPAIR 
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R-1103 

R-1104 

R-11 05 

R-1106 

R-1107 

R-1108 

R·1109 

R·1110 

R·llll 

R·1112 

Resistor, variable: wire wound Fine threshold 

element; 10,000 ohms ±10%; 2 control 

watts; 3 tab term; 1.28" max diam 

x 0.62" max thk; round metal shaft 

7/8" lg x 1/4" diam; lineartaper; 

ins cont arm; no Off position; nor· 

mal torque; bushing 3/8"·32 thd 
x 3/8" lg; non-turn device on 

17 /32" radius at 9 o'clock; JAN· 

R-19 spec 

Same as R-320 V-1102 grid 

Same as R-811 Voltage divider 

Same as R-302 B+ voltage drop· 

ping 

Same as R-101 V-11018 grid 

Resistor, fixed: composition; V·1101B grid 

270,000 ohms ±1 0%; 1/2 watt; F 

charcteri sti c; JAN·R·11 spec 

Resistor, variable: wire wound V·1101B cathode 

element; 2500 ohms ±1 0%; 2 watts; 

3 tab term; 1.28" max di am x 0.62' ' 

max thk; slatted metal shaft 1/2" 

lg x 1/4" diam; linear taper; ins 

cont arm, no Off position; normal 

torque; bushing 3/8"·32 thd x '· 

3/8'' lg non-turn device on 17 /32'' 

radius at 9 o'clock; JAN·R·11 

spec 

Same as R·l1 08 V-1102 grid 

Same as R· i 01 V-1102 grid 

Resistor, fixed: composition; 1500 V-1102 cathode 

ohms ±5%; 1/2 watt; F character· 

isti c; JAN·R·ll spec 

RA20A1RD103 N16·R·91291·4928 307 I H345·12 
AK 

RC21BF274K N16·R·50741·0971 63 H376·17 

(-63360-274) 

RA20A 1 SA252 N16·R·90868·2980 307 H345·13 
AK 

RC21BF152J N 16-R-49966·591 63 H376·122 

( ·63360·152) 

R-1103 3 

R·1108, 10 

R-1110, 

R-1301, 

R·1304 thru 

R·1306 

R-1109 3 

R·1112, 9 

R-1157, 

R·1158 
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SYMBOL 
DESIG. 

R-1113 

R-1114 

R-1115 

R-1116 

R-1117 

R-1118 

R-1119 

R-1120 

R-1121 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

RESISTORS (continued) 

Resi star, fixed: composition; 4700 V-1102 cathode RC30BF472K N16-R-50130-0231 63 H370-49 R-1113 
ohms ±10%; 1 watt; F character- B+ dropping ( ·63288-4 72) 

istic; JAN-R-11 spec 

Some as R-811 V-1102 plate load 

Some as R-130 V-11 07 tone as-

ci II ator val toge 

divider 

Resistor, variable: composition; AF level RV2AURD503D N16-R-87850-7435 307 M364-25 R-1116 

50,000 ohms ±20%; 1/8 watt; JAN 

C toper; w/o switch; JAN-R-94 

spec 

Resistor, fixed: composition; 330 V-1103 cathode RC21BF331J N16-R·49705-591 63 H376-3 R-1117 
ohms ±%5; 1/2 watt; F character- (-63355-331) 

istic; JAN·R-11 spec 

Same as R-152 T-1101 loading 

Resistor, fixed: composition; 270 V-1104 cathode RC21BF271J N16·R-49687-0591 63 H376-87 R-1119, 
ohms ±5%; 1/2 watt; F character· (·63355-271) R-1121 
istic; JAN-R-11 spec 

Resistor, variable: wire wound V-1104,¥-1105 RA20A 1 SA351 N16-R·90396·2394 307 H345·10 R-1120 

element; 350 ohms ±10%; 2 watts; balance control AK 

3 tab term; 1.28" max diam x 0.62" 

max thk; slatted metal shaft 1/2" 

lg x 1/4" diom; linear toper; ins 

cant arm, no Off position; normal 

torque, bushing 3/8"·32 thd x3/8" 

lg, non turn device an 17 /32" 

radius at 9 o'clock; JAN·R·19spec 

Same as R-1119 V-1105 cathode 

EQUIP. 
REPAIR 
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TOT. 
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R-1122 

R-1123 

R-1124 

R·1125 

R-1126 

R-1127 

R-1128 

R-1129 

Resistor, variable: composition; 

50,000 ohms ±20%; 1/4 watt; JAN 

A taper; w/o switch; JAN-R-94 

spec 

Resistor, fixed: metallic film in· 

ductive; 60,000 ohms ±l %; 1/2 

watt, 40°C temp; F characteri s· 

tic; 0.780" lg x 0.280" diam;coat· 

ing rubberized enamel resistant to 

humidity, spec 1.5% max resist· 

once change at 100% relative hu-

midity at 40°C for 1000 hours, non· 

resistant to salt water immersion; 

two radial wire leads; 0.05% temp 

coef per degree C negative 

Resistor, fixed: wire wound non-

inductive; 264,000 ohms ±1%; 1 

watt, max operating temp 1 00°C; 

body 1" lg x 9/16" diam; outside 

coating phenolic varnish and glyp· 

tal; resistant to humidity, not re· 

sistant to salt water immersion 

test; 5/16" lg x 3/16" wd solder 

lug term; thru bolt vertical mtg; 

20°C to 100°C temp coef within 

0.0022% degree C; JAN·R·93 spec 

Same as R-1122 

Same as R·"1123 

Same as R-1124 

SameasR-1123 

Resistor, fixed: wire V(Ound, non· 

inductive; 240,000 ohms ±1%; 1 

watt, max operating temp 1 00°C; 

body 1" lg x 9/16" diam; outsi.de 

coating phenolic varnish and glyp· 

tal; resistant to humidity, notre· 

sistant to salt water immersion 

Tone network adj RV2AUSA503B 

Tone network 

Tone network 

Tone network adj 

Tone network 

Tone network 

Fixed frequency 

tone ·network 

Fixed frequency 

tone network 

-----·----

·' 

N 16-R-87850·9640 307 M364-26 R-1122, 6 

R-1125 

N 16·R· 73511·1926 1321 M795·1 R-1123, 12 

R-1126, 

R-1128, 

R-1130 

N16·R·79450-8901 63 K061·4 R-1124, 6 

R-1127 

N 16·R· 79444·9424 63 K061·5 R-1129, 6 

R-1131 
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SYMBOL 
DESIG. 

R-1129 

(cant) 

R·ll30 

R·1131 

R·1132 

R·1133 

R·1134 

R-1135 

R·l136 

R·1137 

R-1138 

llrut~ U-4. ,ee~IIIUB PXITs AND REPAIR PARTs usT FoR RADio RECEIVING sn AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR AND AND All 
NAME OF PART AND (NAVY DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. 
NO. CORPS) DESIG- PART INVOLVED STOCK NATION 

NO. NO. 

RESISTORS/ (continued) 

test; 5/16" lg x 3/16" wd solder 

lug term; thru bolt vertical mtg; 

20°C to 100°C temp coef within 

0.017% degree C; JAN·R-93 spec 

Same as R·l123 Fixed frequency 

tone network 

Same as R-1129 Fixed frequency 

tone network 

Same as R·456 ¥·1106 grid 
I 

Same as R·l02 ¥·1107 tone os· 

ci llator degenera· 

tion 

Resistor, variable: wire wound V-1106 tone os· RA20A 1 SA 152A K N16-R·90803·2076 307 H345·14 R·1134 

element; 1500 ohms ±10%; 2 watts; sillator degenera· I 

3 tab term; 1.28" max diam x 0.6t' tion adj 

max thk; slotted metal shaft 1.2" 

lg x 1/4" diam; linear taper; ins 

cont arm; no Off position; normal 

torque; bushing 3/8"·32 thd, 3/8" 

lg; non-turn device on 17/32" 

radius at 9 o'clock;; JAN·R·19 

spec 

Same as R-152 V-1106 plate load 

Same as R·101 ¥·1107 grid 

Same as R-136 V-1107 cathode 

Resistor, fixed: composition; 4700 ¥·1107 plate load RC30GF472K N16·R-50130·241 273 P750·32 R·l138 

ohms ±1 0%; 1 watt; F character· 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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EQ. z 
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R-1138 
( cont) 

R-1139 

R-1140 

R-1141 

R-1142 

R-1143 

R-1144 

R-1145 

R-1146 

R-1147 

R-1148 

R-1149 

R ·1150 

R-1151 

istic; JAN-R-11 spec 

Resistor, fixed: composition;2200 

ohms ±5%; 1 watt; F characteris· 

tic; JAN·R-11 spec 

Not Used 

Same as R-1139 

Resistor, fixed: composition; 

15,000 ohms ±10%; 2 watts; F 

characteristic; JAN·R-11 spec 

Same as R-1142 

Resistor, fixed: colhposition; 2200 

ohms ± 1 0%; 2 watts; F character· 

istic; JAN·R-11 spec 

SameasR-1144 

Resistor, fixed: composition; 2400 
( 

ohms ±5%; 2 watts; F character· 

istic; JAN·R-11 spec 

Same as R-729 

Same as R-729 

Same as R-729 

Same as R-729 

Same as R-733 

B+ voltage drop-

ping 

B+ voltage drop· 

ping 

B+ voltage drop-

ping 

B+ voltage drop· 

ping 

B+ voltage drop·· 

ping 

B+ voltage drop· 

ping 

B+ voltage drop· 

ping 

V-1108 and 

T-1103 voltage 

dropping 

V-1108 and 

T ·11 03 voltage 

dropping 

V-1108 and 

T-1103 voltage 

dropping 

V-1108 voltage 

dropping 

Monitor gain 

RC30BF222J N16·R·50011·0751 63 H370-54 

RC42GF153K N16-R-50337·518 273 P751·40 

RC42GF222K N16·R·50013·466 273 P751·23 

RC42GF242J N16-R-50021·131 273 P751·25 

R-1139, 6 

R-1141 

R-1142, 11 

R-1143, 

R-1244, 
R-1359, 

R-1391 

R-1144, 6 

R-1145 

R-1146 3 
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SYMBOL 
DESIG. 

R-1152 

R-1153 

R-1154 

R-1155 

R-1156 

R-1157 

R-1158 

R-1159 

thru 

R-1200 

R-1201 

R-1202 

R-1203 

R-1204 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. 

CORPS) DESIG-NO. STOCK NATION PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Resistor, fixed: composition; 1200 Part of T-1102 RC21BF122J N16·R·49939-591 63 H376·125 R-1152 

ohms, ±5%; 1/2 watt; F character· attenuator pad ( -63355-122) 

istic; JAN-R-11 spec 

Resistor, fixed: composition; 430 Part of T-1102 RC21BF431J N 16-R-49750-591 63 H376·124 R-1153, 

ohms, ±5%; 1/2 watt; F character· attenuator pad ( -63355-431) R-1154 

istic; JAN-R-11 spec 

Same as R-1153 Part of T-1102 

attenuator pad 

Resistor, fixed: composition; 820 Part of T-1102 RC21BF821J N 16-R-49876-0591 63 H376-102 R-1155, 

ohms ±5%; 1/2 watt; F character· attenuator pad ( -63355-821) R-1226 

istic; JAN-R-11 spec 

Some as R-310 V-1110 cathode 

Same as R-1112 DC divider 

Same as R-1112 DC divider 

Not Used 

Resistor, fixed: composition; T-1201 loading RC30GF103K N 16-R-50283-0238 273 P750-39 R-1201, 

10,000 ohms ±10%; 1 watt; F R-1295, 

characteristic; JAN-R-11 spec R-1296 

Same as R-320 V-1201 cathode 

Same as R-320 V-1201 plate load 

Resistor, fixed: composition; Voltage divider RC30BF273K N16-R-50400-0231 63 H370-40 R-1204 

27,000 ohms ± 1 0%; 1 watt; ;F 

characteristic; JAN-R-11 spec 

EQUIP. 
REPAIR 
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R·1205 

R·1206 

R-1207 

R-1208 

R-1209 

R-1210 

R-1211 

R-1212 

R-1213 

R-1214 

R-1215 

R-1216 

R-1217 

R-1218 

R-1219 

Resistor, fixed: composition; 

47,000 ohms ±10%; 1 watt; F 

characteristic; JAN-R-11 spec 

Same as R-331 

Same as R-101 

Same as R-134 

Same as R-116 

Same as R-134 

SameasR-116 

Resistor, fixed: composition; 

150,000 ohms ±10%; 1 watt; F 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 3000 

ohms ±5%; 2 watt; s F character-

istic; JAN-R-11 spec 

Same as R-1212 

Resistor, fixed: composition; 

27,000 ohms ±10%; 1 watt; F 

characteristic; JAN-R-11 spec 

Same as R-1215 

Same as R-134 

Same as R-134 

Resistor, variable: composition; 

5000 ohms ±20%; 1/4 watt; JAN 

A taper; w/o switch; JAN-R-94 

spec 

Voltage divider 

V-1201 plate fil-

ter 

V-1202,¥-1203 

grid return 

V-1202 parasitic 

suppressor 

V-1202 cathode 

V -1203 parasitic 

suppressor 

V-1203 cathode 

bias 

V-1202 screen 

dropping 

V-1211 regulator 

dropping 

V-1203 screen 

dropping 

V-1202 plate 

filter 

V-1203 plate fil-

ter 

V -1204 cathode 

load 

V-1204 cathode 

load 

AFC reference 

adj 

RC30GF473K N16·R·50481·0233 273 P750-48 

: 

RC30BF154K N 16-R-50679-0231 63 H370-29 

RC42GF302J N16-R-50048-0133 273 P751-100 

RC30GF273K N 16-R-50400-0240 273 P-750-45 

RV2AUSA502B N16-R-87520-9605 307 M364-20 

R-1205 3 

R-1212, 6 

R-1214 

R-1213, 6 

R-1251 

R-1215, 6 

R-1216 

R-1219 3 
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SYMBOL 
DESIG. 

R-1220 

R·1221 

R-1222 

R-1223 

R-1224 

R-1225 

R-1226 

R-1227 

R-1228 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR·24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Resistor, fixed: composition; Voltage divider RC30GF104K N16·R-50634-0234 273 P750·54 R-1220 

100,000 ohms ±10%; 1 watt; F 

characteristic; JAN·R-11 spec 

Resistor, variable: composition; De vi at ion com- RV2AURD504D N16-R-88180-7510 307 M364·34 R-1221 

500,000 ohms ±20%; 1/8 watt; JAN pen sat ion 

C taper; w/o switch; JAN·R-94 

spec 

Resistor, fixed: composition; 1.8 V·1205 grid fil- RC21BF185J N16·R-51037-0591 63 H376·112 R-1222 

megohms ±5%; 1/2 watt; F charac· ter ( ·63355-185) 

teristic; JAN-R-11 spec 

Resistor, fixed: composition; Negative feed· RC21 BF274J N16·R·50740-0591 63 H376-94 R-1223, 

270,000 ohms ±5%; 112 watt; F back divider (-63355-274) R-1275 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 5.6 Negative feed- RC21BF565J N16-R-51208-0591 63 H376-113 R-1224, 

megohms ±5%; 1/2 watt; F charac- back divider ( -63355-565) R-1293 

teristic; JAN-R-11 spec 

Same as R-123 V -1205 cathode 

bias 

Same as R-1155 V-1205 cathode 

stabilizer 

Resistor, fixed: composition; Voltage divider RC20GF153J N16-R-50335-0438 273 P749-40 R-1227 

15,000 ohms ±5%; 1/2 watt; F 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 8200 Voltage divider RC20GF822J N 16-R-50236-438 273 P749-37 R-1228 

ohms ±5%; 1/2 watt; F character-

istic; JAN-R-11 spec 

I 
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R·1229 

R·1230 

R-1231 

R-1232 

R-1233 

R-1234 

R-1235 

R-1236 

R-1237 

R-1238 

R-1239 

R-1240 

R-1241 

R-1242 

R-1243 

R-1244 

I Same as R-101 

Same as R-101 

Resistor, fixed: composition; 

820,000 ohms ±10%; 1/2 watt; F 

characteristic; JAN·R-11 spec 

Resistor, variable: composition; 

1. 0 megohm ±20%; 1 I 4 watt; JAN 

A taper; w/o switch; JAN-R-94 

spec 

Resistor, fixed: composition; 

2200 ohms ±5%; 1/2 watt; F 

characteristic; JAN·R-11 spec 

Resistor, fixed: composition; 

10,000 ohms ±5%; 1/2 watt; F 

characteristic; JAN·R-11 spec 

Same as R·1234 

Same as R-623 

Same as R-331 

Same as R-118 

Same as R-318 

Same as R-331 

Same as R-101 

Same as R-103 

Same as R-118 

Same as R-1142 

V-1205 plate load 

V-1206 grid volt-

age divider 

Y -1206 grid volt-

age divider 

Output centering 

V-1206 cathode 

bias 

F i Iter matching 

Filter load 

V ·1207 cathode 

bias 

Y-1208 plate fil. 

ter 

V-1208 parasitic 

suppressor 

Y-1208 grid bias 

V-1207 plate fil-

ter 

Y-1209 grid fil-

ter 

Y-1209 cathode 

bias 

V-1209 parasitic 

suppressor 

V-1209 plate 

dropping 

! 

RC21BF824K N16·R·50930·0971 63 H376-21 

( ·63360-824) 

RY2AUSC105B N16·R-88340-9782 307 M364·32 

RC21 BF222J N16·R·50011·0591 63 H376-58 

( ·63355·222) 

RC21BF103J N 16-R-50281·0591 63 H376-92 

(·63355-103) 

R-1231 3 

R-1232 3 

R-1233 3 

R-1234, 6 

R-1235 
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SYMBOL 
DESIG. 

R-1245 

R-1246 

R-1247 

R-1248 

R-1249 

R-1250 

R·1251 

R-1252 

R-1253 

R-1254 

thru 

R-1263 

R-1264 

R-1265 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
AND AND NAME OF PART AND 

FUNCTION 
(NAVY 

{SIGNAL MFGR'S. 
DRAW- SYMBOL 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Some as R·118 V-1209 parasitic 

suppressor 

Same as R-1 01 V-1209 grid filter 

Same as R-474 AFC filter 

Some as R-474 V-1210 cathode 

load 

Resistor, fixed: wire wound; Calibration volt- RB 11635601 F N16·R-79318·6399 1109 P754·5 R-1249 

35,600 ohms ±1%; 1/3 watt; JAN- age divider 

R-93 spec 

Resistor, fixed: wire wound; Calibration volt- RB 11 B 10001 F N 16-R-79257-5059 1109 P754-a R-1250 

10,000 ohms ±1%; 1/3 watt; JAN·R age divider 

93 spec· 

Some as R-1213 V ·1211 regu I a tor 

dropping 

Resistor, fixed: composition; 1.8 V-1213 grid return RC21BF185K N 16-R -51038-0971 63 H376-68 R-1252 
megohms ±10%; 1/2 watt; F choroc ( -63360-185) 
teristic; JAN-R-11 spec 

Same as R-329; part of Z-1206 L-1204A loading 

Not Used 

Same as R-627 V-1213 grid volt-

age divider 

Resistor, fixed: composition; V-1213 grid volt- RC21BF474J N16·R·50821-0591 63 H376-18 R-1265, 

470,000 ohms ±5%; 1/2 watt F age divider (-63355-474) R-1290 

characteristic; JAN-R-11 spec 

TOT. 
NO. 
PER 
EQ. 

3 
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3 
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R-1266 

R-1267 

R-1268 

R-1269 

-R-1270 

R-1271 

R-1272 

R-1273 

R-1274 

R-1275 

R-1276 

R-1277 

R-1278 

R·l279 

R-1280 

R-1281 

Resistor, variable; composition; 

1000 ohms ±20%; 1/4 watt; JAN A 

taper; w/o switch; JAN-R-94 spec 

Resistor, fixed: composition; 3300 

ohms ±5%; 1/2 watt; F character· 

istic; JAN-R-11 spec 

Resistor, variable: composition; 

1.0 megohm ±20%; 1/8 watt; JAN 

C taper; w/o switch; JAN-R-94 

spec 

Same as R-621 

Same as R-621 

Same as R-474 

Resistor, variable: composition; 

10,000 ohms ±20% 1/4 watt; JAN 

A taper; w/o switch; JAN-R-94 

spec 

Resistor, fixed: composition; 4.7 

megohms ±10%; 1/2 watt; F charac 

teristic; JAN-R-11 spec 

Same as R-116 

Same as R-1223 

Resistor, fixed: composition; 10.0 

megohms ±10%; 1/2 watt; F charac-

teristic; JAN-R-11 spec 

Same as R-101 

Resistor, vairable: composition; 

1000 ohms ±20%; 1/4 watt; JAN A 

taper; w/o switch; JAN-R-94 spec 

Same as R-136 

Same as R-621 

Same as R-621 

Vertical centering RV2AUSC1 02B 

V-1213 cathode RC21 BF332J 

bias ( -63355-332) 

Calibration contra I RV2AUSC105D 

V-1213 plate load 

V-1213 plate load 

Voltage divider 

Synch control RV2AUSC103B 

V-1214 grid return RC21BF475K 

(-63360-475) 

V-1214 current 

limiting 

V-1214 plate load 

V-1215 grid volt- RC21BF106K 

age divider ( ·63660-1 06) 

V-1215 grid volt-

age divider 

Hori zonta I cent- RV2AUSA 1026 

ering 

V-1215 cathode 

bias 

Y-1215 plate load 

Y-1215 plate load 

I 

N16-R-87350-9470 307 M364-30 
1

R-1266 

N 16-R-50065-0591 63 H376-67 R-1267, 

R-1291 

N 16-R-88340-7118 307 M364-31 R-1268 

N 16-R-87680-9480 307 M364-33 R-1272 

N16-R-51173-0971 63 H376-100 R-1273, 

R-1294 

N16-R-51326-971 63 H376-99 R-1276, 

R-1286 

N 16-R-87350-9460 307 M364-21 R-1278 

3 

6 

3 

3 

6 

6 

3 

""C'> >z 
:::0"'
-f"TT 
e~~;o 

r::C -...., 
~ .. 

z 
>;o 
<m 
CIICII 
:::1:-t 
=ij;o 
Cll(i 
-o-t 
-'m 
~0 

:110 • ... 
NCI' 
0. • 
0. ft 
I =. 
;o 0 
I :I ... 
N 

~(X) 



::0 
m 
Cit ... 
::0 
n ... 
m 
0 
Cit 
m n 
c: 
::0 ... 
-< 
z 
'TI 
0 
;iltl 

~ ... 
0 
z 

0 
;iltl 

C') 

z 
):lo
r 

SYMBOL 
DESIG. 

R-1282 

R-1283 

R-1284 

R-1285 

R-1286 

R-1287 

R-1288 

R-1289 

R-1290 

R-1291 

R-1292 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DE~IG-
lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

RESISTORS continued) 

Resistor, fixed: composition; Voltage divider RC30GF163J N16-R-50344-758 273 P750-75 R-1282 

16,000 ohms ±5%; 1 watt; F charac-

teristic; JAN-R-11 spec 

Resistor, fixed: composition; Voltage divider RC42GF363J N16-R-50439-0940 273 P751-94 R-1283 

36,000 ohms ±5%; 2 watts; F 

chqracteristic; JAN-R-11 spec 

Resistor, fixed: composition; Voltage divider RC21BF184K N16-R-50696-0971 63 H376-39 R-1284 

180,000 ohms±! 0%; 1/2 watt; F ( -63360-184) 

characteristic; JAN·R·ll spec 

Resistor, variable: composition; Focus adj RV2AUSA 1056 N16·R·88340-9775 307 M364·23 R-1285 

1.0 megohms ±20%; l/4 watt; JAN 

A taper; w/o switch; JAN-R- 94 

spec 

Same as R-1276 V-1215 grid return 

Same as R-627 Voltage divider 

Resistor, fixed: composition; Voltage divider RC21BF333J N16·R-50416·0591 63 H376-78 R-1288 

33,000 ohms ±5%; 1/2 watt; F ( ·63355-333) 

characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 10.0 Voltage divider RC21BF106J N16·R·51325-0591 63 H376-116 R-1289 

megohms ±5%; 1/2 watt; F charac- (-63355-106) 

teristic; JAN-R-11 spec 

Same as R-1265 V-1217 plate load 

Same as R-1267 V-1217 cathode 

bias 

Same as R-474 V •1217 current 

limiting 

EQUIP. 
REPAIR 
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R-1293 

R-1294 

R-1295 

R-1296 

R-1297 

thru 

R-1300 

R-1301 

R-1302 

R-1303 

R-1304 

R-1305 

R-1306 

R-1307 

R-1308 

R-1309 

R-131 0 

R-1311 

R-1312 

R-1313 

R-1314 

R-1315 

R-1316 

Same as R-1224 

Same as R-1273 

Same as R-1201 

Same as R-1201 

Not Used 

Sameas R-1108 

Resistor, fixed: composition; 1800 

ohms ±5%; 1/2 watt; F character-

istic; JAN-R-11 spec 

Same as R-1302 

Same as R-1108 

Same as R-1108 

Same as R-1108 

Same as R-31 0 

Same as R-1302 

Same as R-1302 

Same as R-31 0 

Same as R-31 0 

Same as R-310 

Same as R-310 

Same as R-310 

Not Used 

Same as R-117 

Negative feedback 

divider 

V-1216 cathode 

voltage divider 

V-1212 regulator 

dropping 

V-1212 regulator 

dropping 

V-1301 plate load 

V-1305 cathode RC21BF182J N16-R-49984-0591 63 

( -63355-182) 

V-1305 cathode 

V-1302 cathode 

load 

Voltage divider 

V-1304 plate 

Limiting 

V-1306 cathode 

V -1306 cathode 

Limiting 

V-1305 grid 

V-1305 grid 

V-1306 grid 

V-1306 grid 

V-1310 plate 

H376-118 R-1302, 8 

R-1303, 

R-1308, 

R-1309, 

R-1344, 

R-1345, 

R-1373, 

R-1374 
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SYMBOL 
DESIG. 

R-1317 

R-1318 

R-1319 

R-1320 

thru 

R-1322 

R-1323 

R-1324 

R-1325 

thru 

R·1335 

R-1336 

R-1337 

R-1338 

R-1339 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND {NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION {SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued} 

Not Used 

Not Used 

Resistor, fixed: wire wound; 5000 Bock bios RB 11 B50000F N16·R-79200-3204 1109 P754-3 R-1319 thru 
ohms ±1%; 1/3 watt; JAN R-93 R-1322 
spec 

Same as R-1319 Back bias 

Resistor, fixed: wire wound; Back-bias RB21 B 151 02F N 16-R-76417-7171 1109 P752·5 R-1323 
151,000 ohms ±1%; 1 watt; JAN-R-
93 spec 

Resistor, fixed: 'wire wound Back bias RB21B10502F N16-R-76403-6354 1109 P752-6 R-1324 
105,000 ohms ±1%; 1 watt; JAN-R-

93 spec 

Not Used 

Same as R-117 V-1318 plate 

Resistor, fixed: composition; 1.5 Time constant RC21 BF155K N16·R·51020·0971 63 H376-22 R-1337, 
megohms ±10%; 1/2 watt; F charac ( -63360-155} R-1370 
teristic; JAN·R·ll spec 

Resistor, fixed: composition; Voltage divider RC42GF303J N16-R-50408-130 273 P751·96 R-1338, 
30,000 ohms ±5%; 2 watts; F R-1371 
characteristic; JAN-R-11 spec 

Resistor, fixed: composition; 3300 Voltage dropping RC42GF332K N16·R·50067-505 273 P751-28 R-1339, 

ohms ±10%; 2 watts; F character· R-1340, 

EQUIP. 
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R-1339 

(cant) 

R-1340 

R-1341 

R-1342 

R-1343 

R-1344 

R-1345 

R-1346 

R-1347 

R-1348 

R·1349 

R-1350 

R-1351 

R-1352 

R-1353 

R-1354 

R-1355 

istic; JAN-R-11 spec 

Same as R-13341 Voltage dropping 

Not Used 

Same as R-619 V -131 0 cathode 

load 

Resistor, variable: wire wound; Sensitivity adj 

10,000 ohms ±10%; 2 watts; JAN A 

taper; w/o switch; JAN-R-19-spec 

Same as R-1302 V-1311 cathode 

resi star 

Same as R-1302 V-1311 cathode 

resistor 

Same as R-1343 Centering adj 

Same as R-318 Coupling 

Same as R-318 Coupling 

Resistor, fixed: composition; V-1312 plate 

27,000 ohms ±10%; 1/2 watt; F 

characteristic; JAN-R-11 spec 

Same as R-1349 V-1312 plate 

Same as R-735 Voltage divider 

Resistor, fixed: composition; Voltage divider 

120,000 ohms ±10%; 1 watt; F 

characteristic; JAN-R-11 spec 

Same as R-117 V-1312 cathode 

resistor 

Same as R-302 Time constant 

Some as R-302 Time constant 

R-1394 

RA20A2SA103AK N 16-R-91291-4930 11 L882-4 R-1343, 

R-1346, 

R-1372, 

R-1376, 

R-2017, 

R-2120, 

R-2128, 

R-2221, 

R-2227 

RC20GF273K N16-R-50399-813 273 P749-46 R-1349, 

R-1350, 

R-1379, 

R-1380 

RC30GF124K N16-R-50652-233 273 P750-55 R-1352, 

R-1382 
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SYMBOL 
DESIG. 

R-1356 

R-1357 

R-1358 

R-1359 

R-1360 

R-1361 

R-1362 

R-1363 

R-1364 

R-1365 

R-1366 

R-1367 

R-1368 

R-1369 

R-1370 

R-1371 

R-1372 

R-1373 

R-1374 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO, 
STOCK NA'l"ION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Same as R-134 Coup I ing 

Same as R-134 Coupling 

Same as R-735 Voltage divider 

Same as R-1142 Voltage divider 

Same as R-134 V-1313 plate load 

Same as R-134 V-1313 plate load 

Same as R-331 V-1313 cathode 

Same os R-134 Isolating 

Resistor, fixed: composition; Voltage divider RC42GF104K N16·R-50634-503 273 P751-54 R-1364 

100,000 ohms ±10%; 2 watt; F 

characteristic; JAN·R·ll spec 

Same as R-31 0 V-1315 grid 

Same as R-124 Screen dropping 

Same as R-124 Screen dropping 

Same as R-130 Voltage divider 

Resistor, fixed: composition; 3900 Voltage divider RC21BF392K N16-R-50093-0971 63 H376-50 R-1369, 

ohms ±10%; 1/2 wott; F charac· ( -63360-3 92) R-1399, 

teristic; JAN-R-11 spec 

Same as R-1337 Time constant 

Same as R-1338 Voltage divider 

Same as R-1343 Sensitivity adj 

Same as R-1302 V-1319 cathode 

Same as R-1302 V-1319 cathode 

EQUIP. 
REPAIR 
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TOT. 
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R·1375 

R·l376 

R-1377 

R-1378 

R-1379 

R-1380 

R-1381 

R-1382 

R-1383 

R-1384 

R-1385 

R-1386 

R-1387 

R-1388 

R-1389 

R-1390 

R-1391 

R· '1392 

R-1393 

R·1394 

R·l395 

R-1396 

R-1397 

R·1398 

R-1399 

R·1400 

R-1401 

thru 

R-1403 

Same as R·619 

Same as R-1343 

Same as R-318 

Same as R-318 

Same as R-1349 

Same as R-1349 

Same as R-735 

Same as R-302 

Same as R-117 

Same as R-302 

Same as R-302 

Same as R-134 

Same as R·134 

Same as R-134 

Same as R-134 

Same as R-735 

Same as R-1142 

Same as R-331 

Same as R-134 

Same as R-1339 

Same as R·124 

Same as R-124 

Same as R·310 

Same as R-130 

Same as R-1369 

Resistor, fixed: wire wound; 2 

ohms ±5%; 1/2 watt; JAN·R·184 

spec 

Same as R-1400 

V-1318 cathode 

load 

Centering adj 

Coupling 

Coupling 

V-1320 plate 

V-1320 plate 

Voltage divider 

Voltage divider 

V-1320 cathode 

Time constant 

Time constant 

Coupling 

Coupling 

V-1321 plate load 

V-1321 plate load 

Voltage divider 

Voltage divider 

V-1321 cathode 

Isolating 

Voltage divider 

Screen dropping 

Screen dropping 

V-1323 grid 

Voltage divider 

Voltage divider 

Heater voltage 

dropping 

Heater voltage 

dropping 

RU3B2ROJ N16·R·68282·2126 63 ,_ M103·8 R-1400 thru 4 

R-1403 
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SYMBOL 
DESIG. 

R-1404 

R-1405 

R-1406 

thru 

R-2000 

R-2001 

R-2002 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. 
ST.OCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Resistor, fixed: composition; 2700 V-1305 plate load RC20GF272J 273 P749-26 R-1404 
ohms ±5%; 1/2 watt; JAN-R-11 R·l405 
spec 

Some as R-1404 V-1306 plate load 

Not Used 

Resistor, fixed: composition; 150 V-2004 grid RC30BF151 K N16·R·49626·0231 273 H370·45 R-2001, 
ohms ± 1 0%; 1 watt; F charocteri s· R·2004, 
tic; JAN·R·11 spec R·2005, 

R-2008, 

R-2101, 
R·2104, 

R·2105, 

R-2108, 

R-2114, 

R-2117, 

R-2132, 

R-2133, 

R-2201, 

R-2204, 

R-2205, 

R-2208, 

R-2209, 

R-2212, 

R-2213, 

R-2216, 

Resistor, fixed: composition; 68 V-2004 cathode RC42GF680K N16·R·49500·493 273 P751·3 R-2002, 
ohms ± 1 0%; 2 watts; F character· R-2003 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
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R·2002 

(cont) 

R-2003 

R-2004 

R-2005 

R-2006 

R-2007 

R-2008 

R-2009 

R-201 0 

R-2011 

R-2012 

istic; JAN·R·11 spec 

Some as R·2002 V-2004 cathode 

Same as R-2001 V-2004 grid 

Same as R-2001 V-2005 grid 

Same as R-2002 V-2005 cathode 

Some as R-2002 V-2005 cathode 

Some as R-2001 V-2005 grid 

Resistor, fixed: wire wound; 12,000 V-2006,¥·2008 RW34G123 

ohms ±5%; 30 watts; JAN·R·26A dropping 

spec 

Same as R·2009 V-2007 dropping 

Resistor, fixed: composition; 3900 V-2010 dropping RC42GF392J 

ohms ±5%; 2 watts; F characteris· 

tic; JAN·R·ll spec 

Resistor, fixed: composition; V ·2009 pi ate load RC30BF474K 

470,000 ohms ±10%; 1 watt; F 

R-2006, 

R-2007, 

R-2102, 

R·2103, 

R-2106, 

R-2107, 

R-2115, 

R-2116, 

R·2130, 

R-2131, 

R-2202, 
R-2203, 

R-2206, 

R-2207, 

R-2210( 

R-2211, 

R-2214, 

R·2215 

Nl6·R·66425-6221 63 M043·41 R-2009, 

R-2010 

N16-R-50093·131 273 P751·30 R-2011, 

R-2021, 

R-2113, 

R-2122, 

R-2137, 

R-2223, 

R-2229 

N 16-R-50823·0231 63 H370·32 R-2012, 

R·211 0, 
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SYMBOL 
DESIG. 

R-2012 

(cant) 

R·2013 

R-2014 

R-2015 

R-2016 

R·2017 

R-2018 

R-2019 

R-2020 

R-2021 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. NO. 

RESISTORS (continued) 

characteristic; JAN-R-11 spec R-2123, 

R-2218, 

R-2224 

Resistor, fixed: composition; V·2009 plate load RC30BF274K N16-R-50742-0231 63 H370·69 R-2013, 

270,000 ohms ±10%; 1 watt; F R-2111 I 

characteristic; JAN·R-11 spec R-2124, 

R-2219, 

R-2225 

Resistor, fixed: composition; 6200 Amplifier cou- RC42GF622J N16-R-50183-131 273 P751-97 R-2014, 

ohms ±5%; 2 watts; F character• piing R-2126 

istic; JAN-R·11 spec 

Resistor, fixed: composition;1200 V-2012 dropping RC42GF122J N16-R-49940-126 273 P751-99 R-2015, 

ohms ±5%; 2 watts; F character- R·2019 

istic; JAN-R-11 spec 

Resistor, fixed: wire wound; V-2010 voltage RB10B17751F N16-R-79280-3865 Los P753-3 R-2016, 

17,750 ohms ±1%; 114 watt; JAN· divider R-2127 

R-93 spec 

Same as R-1343 Voltage control 

Resistor, fixed: wire wound; V-2010 voltage RB10B24751 F N 16-R-79297-9468 1368 P753-4 R-2018, 

24,750 ohms ±1%; 114 watt; JAN- divider R-2129 

R-93 spec 

Same as R-21 OS V-2012 dropping 

Resistor, fixed: composition; V-2006, V-2008 RC42GF202J N16-R-49994-138 273 P-751-22 R-2020 

2000 ohms :±:5%; 2 watts; F charac- dropping 

teri~tic; JAN-R·ll spec 

Same as R·20 11 V-2010 dropping 

TOT. 
NO. 
PER 
EQ. 
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R-2022 

R-2023 

R-2024 

R-2025 
thru 

R-2100 

R-2101 

R-2102 

R·2103 

R·2104 

R-2105 

R-2106 

R-2107 

R-21 08 

R·2109 

R-2110 

R·2111 

R·2112 

R-2113 

R·2114 

R-2115 

R·2116 

Same as R-117 

Same as R-130 

Resistor, variable: wire wound; 

15,000 ohms ±10%; 3 wotts; JAN 

A taper; w/o switch; JAN·R·19 

spec 

Not Used 

Same as R·2001 

Same as R·2002 

Same as R·2002 

Same as R·2001 

Same as R·2001 

Same as R·2002 

Same as R·2002 

Same as R·2001 

Resistor, fixed: composition; 

7500 ohms ±5%; 2 watts; F 

characteristic; JAN·R·11 spec 

Same as R·2012 

Same as R·2013 

Same as R-130 

Same as R·2011 

Same as R·2001 

Same as R-2002 

Same as R·2002 

V-2009 cathode 

Phase corrector 

K-2001 adi RA25A2SA 153·Ji K N 16-R-91340·5962 307 

·AK 

V-2115 grid 

¥·2104 cathode 

V-2104 cathode 

V-2104 grid 

V-2105 grid 

¥·2105 cathode 

V-2105 cathode 

V-2105 grid 

¥·2107 dropping RC42GF752J N16·R·50219·131 273 

¥·2106 plate 

load 

V-2106 plate 

load 

Phase corrector 

V-2106 cathode 

¥·2111 grid 

V ·2111 cathode 

V ·2111 cathode 

M366·3 R-2024, 7 

R-2139, 

R-2140, 

R-2238, 

R-2239 

P751·83 R·2109 6 

R·2134, 

R·2217, 

R-2232, 

R-2233, 

R·2234 
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SYMBOL 
DESIG. 

R-2117 

R-2118 

R-2119 

R·2120 

R-2121 

R-2122 

R-2123 

R-2124 

R-2125 

R-2126 

R-2127 

R-2128 

R-2129 

R-2130 

R-2131 

R-2132 

R-2133 

R-2134 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Same as R-2001 V-2111 grid 

Resistor, fixed: wire wound;1 0,000 V-2108 dropping RW34G103 H16·R·66398·2631 63 ~043-38 R-2118 

ohms; 30 watts; JAH·R·26A spec 

Resistor, fixed: wire wound; 16,20C V·2107 voltage RB10B16201F 1368 P7S3·25 R-2119 

ohms ±1 %; 1/4 watt; JAH·R-93 spec divider 

Same as R-1343 Voltage control 

Resistor, fixed: wire wound; 9800 V-2107 voltage RB 10B98000F 1368 P753-24 R-2121 

ohms ±1%; 1/4 watt; JAH·R-93 spec divider 

Same as R·2011 V-2113 voltage 

dropping 

Same as R-2012 V-2112 plate load 

Same as R-2013 V-2112 plate load 

Some as R-130 Phase corrector 

Some as R-2014 V-2112 cathode 

Same as R·20 16 V-2113 voltage 

divider 

Same as R-1343 Voltage control 

Same as R-2018 V-2113 voltage 

divider 

Same as R-2002 V-2115 cathode 

Some as R-2002 V-2115 cathode 

Same as R-2001 V-2115 grid 

Some as R-2001 V-21 04 grid 

Same as R-2109 V-21 07 dropping 
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R-2135 

R·2136 

R-2137 

R-2138 

R-2139 

R·2140 

R-2141 
thru 

R-2200 

R-2201 

R-2202 

R·2203 

R-2204 

R·2205 

R-2206 

R·2207 

R-2208 

R-2209 

R-2210 

R-2211 

R-2212 

R-2213 

R-2214 

R·2215 

R·2216 

R-2217 

R·2218 

R-2219 

Same as R-117 

Same as R·117 

Same as R·2011 

Resistor, fixed: composition; 1000 
I 

ohms ±10%; 2 watts; F character· 

istic; JAN-R-11 spec 

Same as R-2024 

Same as R·2024 

Not Used 

Some as R-2001 

Same as R-2002 

Same as R·2002 

Some as R-2001 

Same as R-2001 

Same as R-2002 

Some as R-2002 

Same as R-2001 

Some as R·2001 

Same as R-2002 

Same as R-2002 

Same as R·2001 

Same as R-·2001 

Same as R-2002 

Same as R-2002 

Same as R·2001 

Same as R-21 09 

Same as R·2012 

Same as R-2013 

V-21 06 cathode 

V-2112 cathode 

V-2113 voltage 

dropping 

V-2108 voltage RC42GF102K N16·R·49923·533 273 

dropping 

K-2102 adj 

K-2103 adj 

V-2204 grid 

V-2204 cathode 

V-2204 cathode 

V-2204 grid 

V-2205 grid 

V·2205 cathode 

V·2205 cathode 

V-2205 grid 

V-2206 grid 

V-2206 cathode 

V-2206 cathode 

V-2206 grid 

V-2207 grid 

V-2207 cathode 

V-2207 cathode 

V-2207 grid 

V-2209 dropping 

V-2208 plate load 

V-2208 plate load 

P751-87 R-2138 1 
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SYMBOL 
DESIG. 

R-2220 

R-2221 

R-2222 

R-2223 

R-2224 

R-2225 

R-2226 

R-2227 

R-2228 

R-2229 

R-2230 

R-2231 

R-2232 

R-2233 

R-2234 

R-2235 

R-2236 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

RESISTORS (continued) 

Resistor, fixed: wire wound; 25,250 V-2209 voltage RB10B25251 F 1368 P753-6 R-2220, 

ohms ±1 %; 1/4 watt; JAN-R-93 spec divider R-2226 

Same as R-1343 B minus voltage 

control (V·2) 

Resistor, fixed: wire wound; 17,250 V-2209 voltage RB10B17251 F 1368 P753-5 R-2222, 

ohms ±1%; 1/4 watt; JAN-R-93 spec divider R-2228 

Same as R-2011 V-2208 cathode 

Same as R-2012 V-2212 pi ate load 

Same as R-2013 V·2212 plate load 

Same as R-2220 V-2213 voltage 

divider 

Some os R-1343 B+ voltage control 

(V-1) 

Same as R-2222 V-2213 voltage 

divider 

Same as R-2011 V-2212 cathode 

Same as R-130 Phase corrector 

Same as R-117 V-2208 cathode 

Same as R·21 09 V-2209 dropping 

Same as R-2109 V-2213 dropping 

Same as R-2109 V-2213 dropping 

Same as R-130 Phose corrector 

Resistor, fixed: composition; 1-2203 curr.ent RC21BF513K 63 H376-126 R-2236 
51,000 ohms ±10%; 1/2 watt; F limiter (·63360-513) 
characteristic; JAN- R ·11 spec 

TOT. 
NO. 
PER 
EQ. 
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R-2237 

R-2238 

R-2239 

S-101 

S-102 

S-103 

thru 

S-200 

S-201 

S-201A 

Sqme as R-117 V-2212 cathode 

Same as R-2024 K-2202 adj 

Same as R-2024 K-2203 odj 

Switch, rotary: spdt, 2 positions, AGC switch 
single section; coin silver rotor; 
spring silver contacts; body 1 V32''• 
wd x 1 1/8" h x39/64" lg incl con· 
tacts, 1/ 4" diam shaft 7/8" lg, 2 
right angle flats 318'' lg; shorting 
type; 3 terms; panel mtd by 318" -32 
bushing 3/8" lg; all non-magnetic 
parts except stainless steel and sil-

ver, plated to withstand a 20%200 hr 

salt spray test in accordance with 

AN-QQ-S-91 spec without undue cor-

ros ion or other deleterious effects 

Switch, toggle: spst; 3A, 125V; Projection dial 

black bakelite; 2 3/32" lg x switch 

1 19/32" wd x 9/16" thk o/a; bat 

handle 11/16;' lg; locking action; 

solder lug terms; single hole mtg 

type, bushing 15/32" lg x 15/32" 

diam 

Not Used 

Switch, rotary 7 sections Band switch 

Switch section, rotary: sp4t wafer Local Osc switch 

switch, 4 positions; coin silver 

rotor blades; spring silver clips; 

grade L-4 ceramic wafer; ovol 

shaped; 1 7 /8" lg x 1 5/8" h x 

3/16" thk; two rectangular mtg 

holes 0.145" lg x 0.130" wd on 

1 9/16" mtg/c; solder lug terms 

I 

SWITCHES 

N 17-S-59673·6141 10 ~838-1 ~-1 Ol.S-803, 

~-804, S-805, 
~-902,5-1004 

.. 

N 17-s- 70 778-4234 3 H346-4 ~-102 

N17·S·91897-8770 111 P950·1 :>-201A, 

5·201 B, 

S-201 C, 

S-2010, 

~-201 E, 

S-201 F, 

~-201 G 

I 

18 55 2 

12 

21 55 2 
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SYMBOL 
DESIG. 

S-201 B 

S-201C 

S-201 D 

S-201 E 

S·201 F 

S·201G 

S-202 

S-202A 

S·202B 

I 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SWITCHES (continued) 

Same as S·201 A Remote Osc 

switch 

Same as S·201A Local Osc switch 

Same as S-201 A Crystal Calibrate 

switch 

Same as S-201A 210 volt plate 

switch 

Same as S-201 A AGC switch 

Same as S·201A 150 volt plate 

switch 

Switch, rotary: 4 sections Heterodyne Osc 

switch 

Switch section, rotary: 4pdt wafer Local-Remote N17-S·91897-8772 111 L572-1 S-202A 

switch, 2 positions; coin silver~y Osc switch 

rotor blades; spring silver clips; 

grade L-4 ceromi c wafer; oval 

shape; 1 7/8" lg x 1 5/8" h x 

3/16" thk; two rectangular mtg 

holes 0.145" lg x 0. 130" wd on 

1 9/16" mtg/c; solder lug terms; 

Switch, section: rotary: spdt wafer Remote Osc N 17-S-91897-8771 111 P951-1 S-2028, 

switch, 2 position; coin silver switch S-202C, 

rotor blades; spring silver clips, S-2020 

grade L-4 ceramic wafer; oval 

shaped; 1 7/8" lg x 1 5/8" h x 

3/16" thk; two rectongul or mtg 

holes 0.145" lg x 0. 130" wd on 

1 9/16" mtg/c; solder lug terms 

TOT. 
NO. 
PER 
EQ. 

3 

9 

EQUIP. 
REPAIR 
PARTS 

i 
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S-202C 

S·202D 

S-203 

thru 

S-300 

S-301 

S-302 

thru 

S-400 

S-401A 

and 8 

S-401 C 

and D 

S-402 

thru 

S·600 

S-601 

Same as S-2028 

Same as S-2028 

Not Used 

Switch, rotary: 2 pole, 3 position; 

3 throw; coin silver rotor, spring 

silver contacts; grade L-4 ceramic 

wafer; 1 5/8'' wd x 1 7 /8'' h x 

5/8" lg; non shorting; locking; 

solder lug terms; single hole mtg 

bushing 3/8"·32, 3/8" lg; shaft, 

1/4" diam x 7/8" lg 

Not Used 

Switch, rotary: 2 pale 8 position; 

single wafer; coin silver rotor, 

spring silver stator contacts; 

grade L·4 ceramic body; 1 7/8" lg 

x 1 5/8" wd x 3/16" thk excl 

contacts; shorting type rotor on 

front section, non shorting type 

rotor on rear section; solder lug 

terms; mts by two 0.145" lg x 

0.130" wd slotted holes on 1 9/16• 

mtg/c 

Same as S-401A and 8 

Not Used 

Switch, rotary: spdt 2 positions; 

single section; coin silver rotor, 

spring silver contacts; body 

1 1/32" wd X 1 1/8" h X 39/64'·' 
lg incl contacts; 1/ 4" di am 

Local Osc switch 

Local Osc switch 

Second conver- N 17-S-61163-5321 111 P544·1 S-301 

sian Osc Selector 

switch 

Input Selectivity 111 P326-l S·401A and 

switch 8,S-401C 

and D 

Output Selectiv-

ity switch 

AGC switch N 17·5·59673·6121 10 M838-2 S·60l,S-1203 

3 55 1 

6 55 1 

6 55 1 
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SYMBOL 
DESIG. 

S-601 

(cant) 

S-602 

thru 

S-700 

S-701 

S-702 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SWITCHES (continued) 

shaft 7/8" lg, 2 right angle flats 

3/8" lg; non shorting type; 3 

terms; panel mtd by 3/8"·32 bush· 

ing 3/8" lg; all non magnetic parts 

except stainless steel and silver, 

plated to withstand a 200 hr 20% 

salt spray test in accordance with 

AN-QQ-S-91 spec without undue 

corrosion or other deleterious 

effects 

Not Used 

Switch, rotary: double pole 4 posi· AGC switch N16·S·61316-4401 111 H343·1 S·701,S-903 

tions; single section; solid silver S-1003 

rotor and contacts; grade L-3 cera· 

mic body; 1 33/64" wd x 1 7/8" h 

x 29/32" lg o/a; shorting type 

contacts; solder lug terms; single 

hole mtg 3/8"·32 bushing; 3/8" 

lg;. 1/4" diam shaft, 7/8" lg 

Switch, rotary: 4 pole 4 position, Reception switch Nl7·S·65044·2136 111 P250-1 S-702 

4 throws, ~ wafers; coin silver 

rotors, spring silver contacts; 

grade L-4 ceramic wafers; 1 9/16" 

lg x 1 5/8" wd x 1 7/8" h; short· 

ing type rotor; lug terms; 3/8"·32 

bushing, 7/16" lg; 1/4" diam 

shaft, 7/8" lg from mtg surface, 

TOT. 
NO. 
PER 
EQ. 

6 

3 

EQUIP. 
REPAIR 
PARTS 
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S-702 

(cant) 

S702A 

S·702B 

S·702C 

S-7020 

5-703 

5·704 

thru 

S-800 

S-801 

w/2 right angle flats; alum shield 

3" lg x 2 3/16" h between first 

and second section; all non mag· 

netic ports except silver, stainless 

steel and aluminum plated to with· 

stand 20%, 200 hr soft- spray test 

in accordance with AN-QQ-S-91 

spec without undue corrosion or 

deleterious effects 

Port of 5·702 

Port of S-702 

Port of 5·702 

Port of S·702 

Switch, rotary: double pole, double 

throw; 2 positions; single section; 

coin silver rotor, spring silver con-

tacts; grade L TS·E·3 laminated 

phenolic body; 1 7/8" h x1 5/32" 

wd x 39/64" lg incl contacts; non 

shorting type; lug terms; 3/8"·32 

bushing, 3/8" lg; 1/4" diom shaft, 

7/8" lg from mtg surface, w/2 

right angle flats; all non-magnetic 

/ports except silver and stainless 

steel plated to withstand 20%, 200 

hr salt spray test in accordance 

with AN-QQ...S-91 spec without 

undue corrosion or deleterious 

effects 

Not Used 

Switch, rotary: single pole, 8 pas• 

it ion 8 throws; coin silver rotor, 

spring silver contacts; grade L·4 

ceramic wafer; opprox 57/64" lg x 

NL switch 

B FO/ crystal 

switch 

BFO/crystol 

switch 

Click silencer 

Speaker switch N17-S-60905·7971 10 P251·2 

Crystal A switch N17·S·60505-9871 111 Q399·1 

S-703 3 55 1 

5·801 1 
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SYMBOL 
DESIG. 

S-801 

(cant) 

S-802 

S-803 

S-804 

S-805 

S-806 

thru 

S-900 

S-901A 

and B 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE} 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS} DESIG-
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SWITCHES (continued) 

1 5/8" wd x 1 7 /8" h excl lug 

terms; solder lug terms; single 

hole mtg, bushing 3/8"-32 thd x 

3/8" lg; shaft 1/4" diam x 7/8" 

lg w/7/16" lg flat 

Switch, rotary: single pole, 8 pos- Crystal B switch N 17-S-60505-9881 111 Q399-2 S-802 

ition 8 throws; coin silver rotor; 

spring silver contacts; grade L-4 

ceramic wafer; approx 57/64" lg x 

1 5f8" wd x 1 7 /8" h excl lug 

terms; solder lug terms; single holE 

hoi e mtg; bushing 3/8"-32 thd x 

3/8" lg; shnft 1/4" diem x4 13/16" 

lg w/7/16" lg flat 

Same as S-1 01 Os.c A switch 

Same as S-101 Osc B switch 

Same as S-101 Calibrate switch 

Not Used 

Switch section, rotary: dpdt; single Audio bandwidth N 17-S-91897-8759 111 M835-1 S-901A and B 

section; spring silver contacts, selector ~-1001A and B 

coin silver rotor; grade L-4 cera- !S·1001Cand0 

mic body; 1 7/8" wd x 1 5/8" hx !S-1001EandF 

0. 187" thk excl contacts; solder 

lug terms; mts on bracket by 2 

elongated holes 0.145" wd x 

0.130" h; all metal parts are suit· 
I 

(1\ 00 I 

~ (1\ 
EQUIP. 
REPAIR 
PARTS 

.... • I n 
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NO. lXI 
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S-901A 

5-902 

5·903 

S-904 

thru 

5·1000 

S·1001A 

and B 

S-1 001 C 

and D 

S-1001 E 

and F 

5·1 002 

S-1 003 

S-1004 

ably plated to withstand a 200 hr 

20% salt spray test in accordance 

with AN·QQ·S-91 spec without un· 

due corrosion or deleterious effects 

Same as S-101 

Same as S· 701 

Not Used 

Same as S·901A and B 

Some as S-90 1 A and B 

Same as S·901A and B 

Switch, rotary: 3 pole 4 position; 

single section; spring silver con· 

tocts, coin silver rotor; grade L·4 

ceramic body; 1 7 /8" h x 1 5/8" 

wd x 1" d excl contacts and 

shaft; shorting type contacts; sol-

der lug terms; single hole mtg 

3/8"·32 bu~hing 3/8" lg, 1/4" 

diom shaft 7/8" lg; all non-mag· 

netic parts except stainless steel 

and silver, plated to withstand a 

20% 200 hr salt spray test in ac· 

cordance with AN-QQ·S-91 Spec 

without undue corrosion ot other 

1 deleterious effects 

Some as S· 701 

Same as S-101 

I 
I 

ANL switch 

AGC selector 

I 

Input no. 1 audio 

bandwidth selec· 

tor 

Input no. 2 audio 

bandwidth selec· 

tor 

Input no. 3 audio 

bandwidth selec· 

tor 

Level i ndi cat or N17-S-62205-9841 111 M837·1 

I 

I 

AGC selector 

ANL switch 

I 

S-1 002 1 55 1 

I 
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SYMBOL 
DESIG. 

S·1005 

thru 

S-11 00 

S-110 1 

S-11 02 

S-1102A 

S-1102B 

S-1102C 

S-1103 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. TRACTOR ALL 

NAME OF PART AND {NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION {SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

SWITCHES (continued) 

Not Used 

Switch, rotary: 3 position 4 con- Reception switch N 17-S-59253-8221 111 Q471·1 S-1 001 

tacts; coin silver rotor blades, 

spring silver clips; grade L-4 

ceramic wafer; 7 /8" lg x 1 7 /8" h 

x 1 5/8" wd excl shaft; solder lug 

terms; mts by 3/8"·32 thrd bush-

ing 3/8" lg w/0.249" diem x7/8" 

lg shaft 

Switch, rotary: 2 pole, 8 position 8 Tone switch N 17· S-64656·6391 111 p 178·1 S-11 02 

throw; 2 sections; coin silver rotor 

blades; spring silver clips; grade 

L-4 ceramic wafer; 3 9/16" lg x 

1 7/8" h x 1 5/8" wd excl shaft; 

shorting type rotor; solder lug 

terms; mts by 3/8"-32 thrd bush-

ing, 3/8" lg, w/0.249" diam x 3" 

lg shaft 

Part of S-1102 

PartofS-1102 

Part of S-1102 

Switch, rotary: 3 pole, 3 positions, Fixed Freq switch N17-S-64815-3161 111 P181·1 ~-1103 

3 throw; 2 sections; coin silver 

rotor blades; spring silver clips; 

grade L-4 ceramic wafer; 2 1/32" 

lg x 1 7/8" h x 1 5/8" wd excl 

EQUIP. 
REPAIR 
PARTS 

TOT. 
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5·11 03 
(cont) 

S·1103A 

S·l103B 

S·1103C 

S·ll 04 
thru 

5·1200 

5·1201 

5·1201 A 

5·1201 B 

S-1202 

shaft; solder lug terms; mts by 

3/8"·32 thrd bushing 3/8" lg, 

w/0.249" diam x 7/8" lg shaft 

Part of 5·11 03 

Part of 5·1103 

Part of S·ll 03 

Not Used 

Switch, rotary: 4pdt; solid silver 

rotor and contacts; grade L·3 cer· 
amic body; 1 7/8" h x 1 5/8" wd x 

1" lg FM5, 1/4" diam shaft 7/8" 

lg FM5; solder lug terms; mts by 

3/8"·32 thrd bushing 3/8" lg FMS, 

all non-magnetic metal parts except 

silver and stainless steel are plat-

ed to withstand a 200 hr 20% salt 

spray test in accordance with AN· 

QQ-S-91 spec without any undue cor· 

rosion or other deleterious effects 

Part of 5-1201 

Part of 5·1201 

Switch, rotary: dpdt; sing I e sec· 

tion; coin silver rotor, spring sil-

ver contacts; grade L TS-E-3 Ia· 

minated phenolic body; 1 7/8" h x 

1 5/32" wd x 39/64" lg including 

contacts; shorting type; solder lug 

terms; 3/8"·32 thrd bushing 3/8" 

lg FMS, 1/4" diam shaft 7/8" lg 

FMS; all non-magnetic parts ex· 

cept silver and stainless steel ore 

plated to withstand a 200 hr 20% 

salt spray test in accordance with 

AN-QQ-S-91 spec without undue cor-

rosion or other deleterious effects 

Mark ·polarity N 17·5·62522•860 1 111 H342·1 5·120 1 3 

switch 

Keying speed N 17 -S-60905· 7973 10 P251-1 S-1202 3 

------
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SYMBOL 

DESIG. 

S-1203 

5·1204 

S-1205 

thru 

S-1300 

S-1301 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR .. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

I 

SWITCHES (continued) 

Some as S·601 Automatic freq 

control 

Switch, rotary: sp3t, 3 position; Oscilloscope N17·S·59931-7467 111 R004·1 S-1204 
coin silver rotor, spring silver con- selector 

tacts; grade L·4 ceramic body; 

1 7/8" h X 1 5/8" wd X 1 3/32"1g 

including contacts; non shorting 

contacts; solder lug term; 3/8"•32 

threaded bushing 3/8" lg FMS, 

1/4" diam shaft 7/8" lg FMS; all 

non-magnetic metal parts except 

silver and stainless steel are plat· 

ed to withstand a 200 hr 20% salt 

spray test in accordance with AN-

QQ-S-91 spec without undue cor-

rosion or other deleterious effects 

Not Used 

Switch, rotary: spdt; coin silver Channel A input 111 P741·1 S-130 1 
rotor blades; spring silver clips; switch 

ceramic wafer, grade L-4; 21/32" 

lg x 1 5/8" wd x 1 7/8" h excl 

sh:lft; non shorting type; solder 

lug term; single hole mtg, bushing 

3/8" lg x 3/8"-32; shaft 7/16"1g 

x 0.249" diam; all non-magnetic 

metal except silver and stainless 

TOT. 
NO. 
PER 
EQ. 

3 
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EQUIP. 
REPAIR 
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5·1301 

(c:ont) 

5·1302 
thru 

5·2000 

5·2001 

I 5·2002 

I S-2003 

steel shall be plated to withstand 

200 hr 20% salt spray test in ac• 

c:ordance with AN·QQ·S·91 

Not Used 

Switch, slide: single pole 3 posi· I Plate primary 
tion; natural bakelite panel grade taps switch 

L TS·E·3; 2 1/16" lg x 1 7/16" wd 
x 15/16" h including term; solder 

lug term; mts by four 0.156" diam 

holes on 1.687" x 1.062" mtg/c; 

marked 105 v, 115 v and 125 v 

Switch, slide: single pole 3 posi· I Filament primary 

tion; natural bakelite panel grade taps switch 

L TS·E·3; 2 1/2" lg x 1 7/16" wd 

x 15/16" h including terms; solder 

lug terms; mts by four 0.156" diam 

holes on 2 1/8" x 3/4" mtg/c; 

marked 105 v, 115 v and 125 v 

Circuit breaker: magnetic blowout I Plate standby 

arc quenching type; single pole 

single throw; 5 amp 125 v AC, 60 

cycle; load rating 2000 amps; arm• 

ature overload trip release w/man• 

ual auxiliary trip release, 100% 

plus to 125% of continuous load 

minimum tripping current, 6 sec/2 

sec time delay at 200/300% ofcon· 

tinuous load current; closing by 

toggle actuator automatic r11set, 

trip free; phenolic enclosure; 2 

1/2" lg X 3/4" wd X 3 11/64" h 

o/a; mts by two no. 6·32 tapped 

holes 2 1/16" c to c, 5/32" d; 

two no. 1 0..32 stud term~n rear 

of case 1/2" lg; copper cad plated 

N 17-C-51335-6001 

1; ISA:8998 

SA:8998 

1; 

SA:9129 

1300; 

AM·l2·M6 

SA:9129 

Q720·2 

S-2001, 

5·2101, 

5·2201 

5-2002, 

5·2102, 

5·2202 

5·2003, 

5·2004, 

5·2103, 

5·2104, 

5·2203, 

5·2204 

Nat furnished as a maintenance part, If failure occurs, do not request replacement unless the item cannot be repaired or fabriaeted • 
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SYMBOL 
DESIG. 

S-2003 

(cont) 

S-2004 

S-2005 

S-2006 

S-2007 

S-2008 

5·2009 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK ~ATION 

PART INVOLVED 
NO. NO. 

SWITCHES (continued) 

main contacts, brass cad plated 

arcing contacts 

Same as S-2003 Plate standby 

Circuit breaker: magnetic; single Heater protection 1300; Q945-2 ~-2005, 
pole; 10 amps at 125 v; plastic AM·12-M6 S-2008, 

ease; 2 1/2" lg x 3/4" wd x 2 55/ ·RSK ~-2106, 
64" h excl terminals; standardtrip S-2108, 

type; manual reset; mts through ~-2206, 
1 7/16" x 3/4" hole, mts by two ~-2208 

no. 6·32 tapped holes 2 1/16" be-

tween/e 

Circuit breaker: magnetic; single Heater protection 1300; Q945·1 ~-2006, 
pole; 30 amps at 125 v; plastic AM·l2·M6 S-2007, 

ease; 2 1/2" lg x 3/ 4" wd x 2 55/ ·RSK ~-2107, 
64" h excl terms; standard trip ~-2109, 
type; manual reset; mts through ~-2207, 
i 7/16" x 3/4" hole, mts by twa ~-2209 
no. 6·32 tapped holes 2 1/16" be· 

tween/c 

Same as S-2006 Heater protection 

Same as S-2005 Heater protection 

Switch, thermostatic; single pole Overheat thermo· 1125 L890-3 S-2009, 

single throw; contacts open ot 140Cl stat ~-2105, 
F, contacts close at 160° F; non·· ~-2205 
adjustable; bakelite body; 2 9/16" 

o/a diam x 2 7/32" wd x 1/2" h 

excl terms; flange mtg; mts by four 

5/32" diam holes on 1 17/32" x 

TOT. 
NO. 
PER 
EQ. 

10 

10 

5 

EQUIP. 
REPAIR 
PARTS 
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S·2009 

( cont} 

S-2010 

thru 

S·21 00 

S·2101 

S-2102 

S-2103 

S-21 04 

S-2105 

S-2106 

S-2107 

S-2108 

S-2109 

S-2110 

thru 

S·2200 

S-2201 

S-2202 

S-2203 

S-2204 

S-2205 

S-2206 

S-2207 

S-2208 

S-2209 

1 17 /32" mtg/ c 

Not Used 

Same as S-2001 

Same as S·2002 

Same as S-2003 

Same as S-2003 

Same as S·2009 

Same as S-2005 

Same as S·2006 

Same as S·2005 

Some as S·2006 

Not Used 

Some as S-2001 

Same as S·2002 

Some as S-2003 

Some as S-2003 

Some as S-2009 

Some as S·2005 

Same as 5·2006 

Some as S·2005 

Some as S·2006 

Plate primary 

switch 

Filament primary 

taps switch 

Plate standby 

Plate standby 

Overheat thermo• 

stat 

Heater protection 

Heater protection 

Heater protection 

Heater protection 

Plate primorytops 

switch 

Filament primary 

tops switch 

Plate standby 

Plate standby 

Overheat thermo· 

stat 

Heater protection 

Heater protection 

Heater protection 

Heater protection 
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SYMBOL 
DESIG. 

S·221 0 

thru 

S·3400 

S-3401 

S·3402 

S-3403 

S-3404 

S·3405 

S-3406 

S·3407 

thru 

S·3410 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR All 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

SWITCHES (continued) 

Not Used 

Circuit breaker: magnetic blowout Bay no. 1 AC N17·C·51351·6696 1300 Q720·1 S·340 1 thr11 

arc quenching; spst; 10 amps, 125 Power ckt breaker S·3410 

VAC, 60 cycle; load rating 2000 

amps; armature overload trip re· 

lease w/manual auxiliary trip re• 

lease 100% plus to 125% of con· 

tinuaus load minimum tripping 

current, 6 sec/2 sec time delay 

at 200/300% of continuous load 

current 

Same as S·3401 Bay no. 1 AC 

Power ckt breaker 

Same as S-3401 Bay no. 2 AC 

Power ckt breaker 

Same as S-3401 Bay no. 2 AC 

Power ckt breaker 

Same as S·3401 Bay no. 3 AC 

Power ckt breaker 

Same as S·3401 Bay no. 3 AC 

Power ckt breaker 

Same as S·3401 Bay no. 4 AC 

Power ckt breaker 

TOT. 
NO. 
PER 
EQ. 

10 

EQUIP. 
REPAIR 
PARTS 
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T ·1 01 1 

T-101 2 

T-101 3 

1 

2 

3 

Transformer, RF: first RF coil; 

two windings, single layer wound; 

unshielded; 1st winding 3/4 turns 

no. 28E wire, 2nd winding 4 1/2 

turns no. 19 bus wire; 1 9/16" lg 

x 3/4" diam o/a; steatite form, 

powdered iron core; 1 9/16" lg x 

3/4" diam form; adjustable pow· 

dered iron core; screwdriver ad· 

justment on top of coil; mts by 
1/4·32 thd bushing; four solder 

lug terro at winding terminations; 

used only on AM-452/FRR-24 

Transformer, RF: first RF coil; 

two windings, single layer wound; 

unshielded; 1st winding 1 1/2 

turns no. 26E wire, 2nd winding 

9 turns no. 24 bus wire tapped at 

8 turns, 1 9/16" lg x 3/4" diam 

o/a; steatite form, powdered iron 

core; 1 9/16" lg x 3/4" diam 

form; adjustable powdered iron 

core; screwdriver adjustment on 

top of coi I; mts by 1 I 4" ·32 thd 

bushing; five solder lug term at 

winding terminations; used only on 

AM-453/FRR-24 

Transformer, RF: first RF coil; 

two windings, single layer wound; 

unshielded; 1st winding 2 turns no 

no. 28E wire, 2nd winding 15 3/4 

turns, 3rd winding 4 turns, no. 24 

bus wire; 1 9/16" lg x 3/4" diam 

Used on AM-452/FRR-24 only 

Used on AM·453/FRR·24 only 

Used on AM-451/FRR-24 only 

TRANSFC RMERS 

First RF coil N 17· T ·82436·8032 1; SA:8169 

SA:8169 

First RF coil N 17-T ·82436·5025 1; SA:7147 

SA:7147 

Firsf RF coil N 17 • T ·82436·6545 1; SA:7153 

SA:7153 

T ·1 01 1 3 

I 

T-101 2 3 

T-101 3 3 
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SYMBOL 
DESIG. 

T-101 3 

(cont) 

T ·1 01 4 

T-102 1 

4 

1 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

TRANSFORMERS continued} 

o/a; steatite form, powdered iron 

core; 1 9/16" lg x 3/4" diam form; 

adjustable powdered iron core; 

screwdriver adjustment on top of 

coil; mts by 1/4"-32 thd bushing; 

four solder I ug terms at one end, 

one at the other; used only on 

AM-451/FRR-24 

Transformer, RF: first' RF coil; two First RF coil N17· T ·82436-6568 1; A:7159 T-101 4 

windings, single layer wound; un• SA:7159 

shielded; 1st winding 4 turns no. 

28E, 2nd winding 25 turns no. 26E, 

3rd winding 7 turns no. 26E wire; 

1 13/16" lg x 1" diam o/a; stea· 

tite form, powdered iron core; 

1 13/16" lg x 1" diam form; ad-

justable powdered iron core; screw· 

driver adjustment on top of coil; 

mts by 1/4"·32 thd bushing; four 

solder lug terms ot one end, one at 

the other end; used only on AM-45<V 

FRR-24 

Transformer, RF: second RF coil; Second R F coi I N16·C-76217-5901 1; SA:8170 T -1021 

one winding, single layer wound; SA:8170 

unshielded; winding 3 1/4 turns 

Used on AM·450/FRR·24 only 

Used on AM-452/F RR·24 only 

TOT. 
NO. 
PER 
EQ. 

3 

3 

EQUIP. 
REPAIR 
PARTS 
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T-1021 

(cont) 

T-102 2 

T -1023 

2 

3 

no. 19 bus topped at 2 turns; 

1 9/16" lg x 3/4" diom o/o; ste· 

atite form, powdered iron core; 

1 9/16" lg x 3/4" diam form; od· 

justoble powdered iron core; screw· 

driver adjustment on top of coil; 

mts by 1/4"·32 thd bushing; one 

solder lug term at top end, two at 

winding terminations; used only on 

AM-452/FRR-24 

Transformer, RF: second RF coil; 

one winding, single Ioyer wound; 

unshielded; winding 8 1/2 turns no. 

24 bus tapped at 5 1/4 turns; 

1 9/16" lg x 3/4" diam o/a; ste· 

atite form, powdered iron core; 

1 9/16" lg x 3/4" diam form; ad· 

justable powdered iron core; screw· 

driver adjustment on top of coil; 

mts by 1/4"·32 thd bushing; two 

solder lug term one end, one at the 

other end; used only on AM·453/ 

FRR·24 

Transformer, RF: second RF coil; 

two windings, single layer wound; 

unshielded; 1st winding 7 1/2 turns 

no. 24 bus, 2nd winding 12 turns 

no. 24 bus; 1 9/16" lg x 3/4" diam 

o/ a; steatite form; powdered iron 

core; 1 9/16" lg x 3/4" diamform; 

adjustable powdered iron core; 

screwdriver adjustment on top of 

coil; mts by 1/4"•32 thd ·bushing; 

three solder lug term one end, one 

on the other end; used only on AM-

451/FRR·24 

Used on AM·453/FRR·24 only 

Used on AM-451/FRR-24 only 

Second R F coil N 16-C-76301·9901 1; SA:7148 T ·1022 

SA:7148 

Second RF coil N16·C·76420·6501 1; SA:7154 T -1023 

SA:71 54 
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SYMBOL 
DESIG. 

T-1024 

T -103 1 

4 

1 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR An 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION PART INVO~VED 

NO. NO. 

TRANSFORMERS (cant i nued) 

Transformer, RF: second RF corl; Second RF coil N16·C-76457·5001 1; !)A:7160 T -1024 

two windings, single layer wound; SA:7160 

unshielded; 1st winding 10 turns 

no. 26E, 2nd winding 22 3/4turns 

no. 26E; 1 13/16" lg x 1" diam 

o/a; steatite form, powdered iron 

core; 1 13/16" lg x 1" diam form; 

adjustable powdered iron core; 

screwdriver adjustment on top of 

coil; mts by 1/4"·32 thd bushing; 

two solder lug term one end, one at 

the other end; used only on AM· 

450/FRR-24 

Transformer, RF: second RF coil; Second RF coil N16oC-76217-5501 1; SA:8912 T ·1031 

one winding, single layer wound; SA:8912 

unshielded; winding 3 1/4 turns no. 

19 bus tapped at 2 1/4 turns; 1 9/16" 

lg x 3/4" diam o/a; steatite form, 

powdered iron core; 1 9/16" lg x 

3/4" diam form; adjustable pow· 

dered iron core; screwdriver ad-

justment on top of coil; mts by 

1/4"·32 thd bushing; one solder 

lug term at top end, two at winding 

terminations; used only on AM-452/ 

FRR-24 

Used on AM-450/FRR-24 only 

Used on AM-452/FRR-24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i. EQ. 
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T-1032 

T·1033 

T-1034 

2 

3 

4 

Transformer, RF: third RF coil; 

one winding, single layer wound; 

unshielded; winding 8 3/4 turns no. 

24 bus tapped at 3 1/2 turns; 1 9/ 

16" lg x 3/4" diam; steatite form, 

powdered iron core; 1 9/16" lg x 

3/4" diam form; adjustable pow· 

dered iron core; screwdriver ad· 

justment on top of coi I; mts by 

1/4"·32 thd bushing; two solder 

lug term one end, one at other end; 

used only on AM·453/FRR·24 

Transformer, RF: third RF coil; 

one winding, single layer wound; 

unshielded; 1st winding 6 1/2 

turns, 2nd winding 121/4 turns no. 

24 bus wire; 2 3/8" lg x 3/4" diam 

o/a; steatite form, powdered iron 

core; 1 9/16" lg x 3/4" diamform; 

adjustable powdered iron core; 

screwdriver adjustment on top of 

coil; mts by 1/4"·32 thd bushing; 

two solder lug term one end, one 

at other end; used only on AM-451/ 

FRR-24 

Transformer, RF: third RF coil; 

one winding single layer wound; 

unshielded; 1st winding 12 turns, 

2nd winding 21 3/4 turns no, 26E 

wire; 3 7/16" lg x 1" diam o/a; 

steatite form, powdered iron core; 

1 13/16" lg x 1" diam form; ad-

justable powdered iron core; screw· 

driver adjustment top of coil; mts 

by 1/4"-32 thd bushing; four sol-

Used on AM-453/FRR-24 only 

Used on AM·451/FRR·24 only 

Used on AM-450/FRR-24 only 

Third RF coil N16·C·76302·7481 1; ~A:8817 

SA:8817 

Third RF coil N16·C·76420·7001 1 i SA:8818 

SA:8818 

Third RF coil N16·C·76454·8401 1; SA:7161 

SA:7161 

IT-1032 3 

T ·1 033 3 

T ·1 034 3 
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SYMBOL 
DESIG. 

T-1034 

( cont) 

T ·1041 

T-1042 

1 

2 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR ALL 
NAME OF I'ART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

TRANSFORMERS (continued) 

der lug term at winding terminations; 

used only on AM·450/FRR·24 

Transformer, RF: fourth RF coil; Fourth RF coil N17·T·82436·3864 1; SA:8172 T ·1 04 1 

two windings, single layer wound; SA:8172 

unshielded; first winding 1 turn no 

28E wire, second winding 3 1/2 

turns no. 19 bus wire; 1 9/16" lg 

x 3/4" diam o/a; steatite form, 

powdered iron core; 1 9/16" lg x 

3/4" diam form; adjustable pow· 

dared iron core; screwdriver ad· 

justment top of coil; mts by 1/4"· 

32 thd bushing; four solder lug 

term at winding terminations; used 

onlyon AM-452/FRR-24 

Transformer, RF: fourth RF coil; Fourth RF coil N 17· T ·82436·8045 1; SA:7150 T ·1 042 

two windings, single layer wound; SA:7150 T-1052 

unshielded; first winding 1 1/4 

turns no. 28E, second winding 

8 3/4 turns no. 24 bus tapped at 

6th turn; 1 9/16" lg x 3/4" diam 

o/a; steatite form, powdered iron 

core; 1 9/16" lg x 3/4" diam 

form; adjustable powdered iron 

core; screwdriver adjustment on 

top of coil; mts by 1/4"-32 thd 

bushing; four solder lug term one 

Used on AM-452/FRR·24 only 

Used on AM-453/FRR-24 only 

TOT. 
NO. 
PER 
EQ. 
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EQUIP. 
REPAIR 
PARTS 
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T ·1042 

(cant) 

T-1043 

T ·1 044 

T -1051 

3 

4 

end, one at other end; only on 

AM-453/FRR-24 

Transformer, RF: fourth RF coil; 

two windings, single Ioyer wound; 

unshielded; 1st winding 1/2 turn 

no. 28E, 2nd winding 7 3/4turns, 

3rd winding 11 1/2 turns no. 24 

bus; 2 3/8" lg x 3/4" diom o/o; 

steatite form, powdered iron core; 

1 9/16" lg x 3/4" diom form; ad-

justoble powdered iron core; screw· 

driver adjustment on top of coi I; 

mts by 1/4"·32 thd bushing; four 

solder lug term one end, one at 

other end; used only on AM·451/ 

FRR-24 

Transformer, RF: fourth RF coil; 

two windings, single Ioyer wound; 

unshielded; 1st winding 1 turn no. 

28E, 2nd winding 12 3/4 turns, 3rd 

winding 21 turns no. 26E wire ; 

3 7 /16" lg x 1" diom o/o; ·steo· 

tite form, powdered iron core; 

1 13/16" lg x 1" diom form; ad· 

justoble powdered iron core; screw• 

driver adjustment on top of coil; 

mts by 1/4"·32 thd bushing; four 

solder lug term one end, one at 

other end; used mly on AM-450/ 

FRR-24 

Transformer, RF: fifth RF coil; two 

windings, single Ioyer wound; un· 

shielded; first winding 1 turn no. 

28E wire, second winding 3 1/4 

turns no. 19 bus wire; 1 9/16" lg 

x 3/4" diom o/a; steatite form, 

Used on AM-451/FRR-24 only 

Used on AM-450/FRR-24 only 

Fourth RF coil N 17· T ·82436·8040 1; SA:7156 

SA:7156 

Fourth RF coil N17·T·82436·8060 1; SA:7163 

SA:7163 

Fifth RF coil N 17· T ·82436·3862 1; SA:8173 

SA:8173 

T-1043 6 

T ·1053 

T·1044' 6 

T-1054 

T ·1051 3 
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DESIG. 

T -1 o51 

(cant) 

T-1052 

T -1 o53 

T -1054 

T ·106 1 

1 
2 
3 

4 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

TRANSFORMER (continued) 

powdered iron core; 1 9/16" lg x 

3/4" diom form; adjustable pow-

dered iran care; screwdriver ad· 

justment at top of coil; mts by V4'' 
·32 thd bushing; two solder lug 

term at one end, twa at winding 

terminations; used only on AM-452/ 

FRR-24 

Same as T·104 2; uselonly on AM- Fifth RF coil 

453/FRR-24 

Some as T-1043; used only on AM· Fifth RF coil 

451/FRR-24 

Same as T-1044; used only on AM· Fifth RF coil 

450/FRR-24 

Transformer, RF: buffer coil; two Buffer coil H 17· T ·82436-3863 1; SA:8816 T ·1 06 1 

windings, single layer wound; un- SA:8816 

shielded; first winding 3 1/2 turns 

no. 19 bus, second winding 1 turn 

no. 28 double Nylonel covered; 

1 9/16" lg x 3/4" diam o/a; steo· 

tite form, powdered iron core; 

1 9/16" lg x 3/4" diam form; ad· 

justoble powdered iron core; screw• 

driver adjustment at top of coil; 

mts by 1/4"·32 thd bushing; two 

Used on AM-452/FRR-24 only 

Used on AM-453/FRR-24 only 

Used on AM-451/FRR-24 only 
Used on AM-450/FRR-24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 

X c( 

0 ::J 
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T-106 1 

(cant) 

T-1062 

T-1063 

T ·1 064 

1 
2 
3 

4 

solder I ug term at one end, two at 

winding terminations 

Transformer, RF: buffer_ coi!_;_!wo 

windings, single layer wound; un· 

shielded; first winding 6 1/4 turns 

no. 28E, second winding 8 1/2 

turns no. 24 bus; 1 9/16" lg x 314" 

diam o/a; steatite form, brass 

core; 1 9/16" lg x 3/4" diamform; 

adjustable brass core; screwdriver 

adjustment at top of coil; mts by 

1/4"·32 thd bushing; three solder 
lug term one end, one at other end; 

used only on AM-453/FRR-24 

Transformer, RF: buffer coil; two 

windings, single layer wound; un-

shielded; first winding 9 turns no. 

28E, second winding 15 1/2turns 

no. 24 bus; 1 9/16" lg x 3/4" diom 

o/ a; steatite form, brass core; 

1 9/16" lg x 3/4" diam form; ad· 

justable brass core; screwdriver 

adjustment at top of coil; mts by 

1/4"·32 thd bushing; three solder 

lug terms one end, one at other 

end; used only on AM-451/FRR·24 

Transformer, RF: buffer coil; two 

windings, single layer wound; un· 

shielded; 1st winding 10 1/2turns 

no. 28E, 2nd winding 22 turns no. 

26E; 1 13/16" lg x 1" diom o/a; 

steatite form, brass core; 1 13/16" 

lg x 1" diam form; adjustable brass 

core; screwdriver odj ustment at 

Used on AM-452/FRR-24 only 

Used on AM·453/FRR·24 only 

Used an AM·451/FRR·24 only 

Used on AM·450/FRR·24 only 

Buffer coil N17- T-82437-9090 1; SA:8815 

SA:8815 

Buffer coil N17-T -82438-7465 1· I 
SA:8814 

SA:8814 

Buffer coil N 17 • T ·82439·4540 1; SA:8813 

SA:8813 

T ·1 062 3 

T -1.063 3 

T-1064 3 
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SYMBOL 
DESIG. 

T-1064 

T ·1 071 

T-1072 

1 

2 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

TRANSFORMERS (continued) 

top of coil; mts by 1/4"-32 thd 

bushing; three solder lug term one 

end, one at other end; used only on 

AM-450/FRR-24 

Transformer, RF; oscillator coil; Oscillator coil N 17 • T -82436-6572 1· I SA:8174 T-1071 
,. 

two windings, single layer wound; SA:8174 

unshielded; first winding 3 3/4 

turns no. 19 bus wire second wind-

ing 2 turns no. 28 single Nylonel 

covered wire, 1 9/16" lg x 3/4" 

diam o/ a; steatite form, brass core; 

1 9/16" lg x 3/4" diom form; od-

justoble brass core; screwdriver ad-

justmentat top of coil; mts by 1/4" 

-32 thd bushing; one solder lug term 

one end, three at winding term ina-

tions; used only on AM-452/FRR 

-24; part of Z-101 1 

Transformer, RF: oscillator coil; Osci II a tar coil N17- T -82437-9075 1· I SA:7152 T-1072 

two windings, single Ioyer wound; SA:7152 

unshielded; first winding 6 1/4 

turns no. 28E, second winding 8 :V4 

turns no. 24 bus; 1 9/16" lg x :Y 4" 

diam o/a; steatite form, brass core; 

1 9/16" lg x 3/4" diom form; ad-

Used on AM-452/FRR-24 only 

Used on AM-453/FRR-24 only 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X < 
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T -1 072 

(cont) 

T-1073 

T-10~ 

T -108 

3 

4 

ius table brass core; screwdriver ad• 

justment on top of coil; mts by 1/4" 

-32 thd bushing; three solder lug 

term one end, one at other end; used 

only on AM-453/FRR-24; part of 

Z-101 2 

Transformer, RF: oscillator coil; 

two windings; single layer wound; 

unshielded; first winding 10 1/4 

turns no. 28E, second winding 21 

turns no. 26E; 1 13/16" lg x 1" 

diam o/ a; steatite form, brass core; 

1 13/16" lg x 1" diam form; ad just· 

able brass core; screwdriver ad-, 

justment on top of coil; mts by 1/4" 

-32 thd bushing; three solder lug 

term one end, one at other end; used 

only on AM-451/FRR-24; part of 

i-1 o1
3 

Transformer, RF: oscillator coil; 

two windings, single layer wound; 

unshielded; first winding 9 turns no. 

28E, second winding 16 turns no. 

24 bus; 1 9/16" lg x 3/4" diam 

o/a; steatite form, brass core; 1 9/ 

16" x 3/4" diam form; adjustable 

brass core; screwdriver adjustment 

on top of coil; mts by 1/4"-32 thd 

bushing; three solder lug terms one 

end, one at other end; used only on 

AM-450/FRR-24; part of Z-101 4 

Transformer, RF: 1st IF coil; three 

windings, pie wound; unshielded, 

1st winding 20 turns per pie, 2nd 

winding 13 turns per pie, 3rd wind· 

Used on AM-451/FRR-24 only 

Used on AM-450/FRR-24 only 

Oscillator coil N 17-T -82439-4520 1· , SA:7164 

SA:7164 

Oscillator coil Nl7-T -82438-7453 1· i SA:7158 

SA:7158 

IF coil Nl7-T -82067-1085 1· , SA:8042 

SA:8042 

I; 

T-1073 3 

T-10~ 3 

T-108 12 
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SYMBOL 
DESIG. 

T-108 

(cont) 

T-109 

thru 

T-600 

T-601 

T-602 

thru 

T-700 

T-701 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

TRANSFORMERS (continued) 

ing 43 turns per pie, 15 wires no. 

41 guage per strand; 2 3/16" lg x 

1 3/64" sq o/a, ceramic form, 11/4" 

lg x 1 3/64" sq form; mts by two 

no. 6-32 screws on 1 1/8" mtg/ c; 

four solder lug terms on one end 

Not Used 

Transformer, AF: plate coupling V -608 output Nl7· T -65494-5501 123 P897-1 T -601, 

type; primary 10,000 ohms imped· T -1201 

once, secondary 70 ohms imped-

once; enclosed steel case; 1 13/16" 

diam x 1 3116" lg; 1.1 watt operating 

level; freq response 40 kc to 60 kc ! 

2 db; four solder lug term protud ing 

from bottom; two no. 6-32 mtg holes on 

an bottom, 1 1/8" c to c, along verti-

co I center I i ne; impregnated for trop-

ical use, marked P897-1; JAN-T-27 
spec 

Not Used 

Tr.ansformer, AF: plate coupling V -708 output N 17-T -65842-8750 123 M779-1 T-701,T-901, 

type; primary impedance 17,000 T ·1 001 

ohms secondary impedance 120 

ohms CT; max current in primary 

15 rna, zero DC in secondary; her· 

metically sealed metal case; 1 13/ 

TOT. 
NO. 
PER 
EQ. 

6 

6 

EQUIP. 
REPAIR 
PARTS 
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T-701 

(cant) 

T-702 

T-703 

thru 

T-800 

T -801 

16" lg X 1 13/16" wd X 2 1/2" h 

excl term; 3 watt operating level; 

freq response 0 db. at 1000 eye, 

0 to minus 4 db.~; lOO cy~,O to min~ 
us 1 db at 6000 eye; electrostatic 

shield between primary and secl)n• 

dory brought to separate term; six 

solder lug term an bottom; four 

0.144" diam holes on 1 1 /2" x 

1 1 /2" mtg/ c 

Transformer, AF: I ine type; primary 

impedance 150 ohms, secondary 

impedance 3.2 ohms, no DC in 

primary and secondary; hermetically 

sealed metal case; 1 13/16" lg x 

1 13/16" wd x 2 1/2" h excl term; 

3 watt operating level; freq re• 

sponse 0 db at 1000 eye, 0 to mi~us . 

4 db at 100 eye, 0 to minus 1 db at 

6000 eye; electrostatic shield be-

tween primary and secondary 

brought out to separate term; five 

solder lug term on bottom; mts by 

four 0.144" diam holes on 1 1/2" 

x 1 1/2" mtg/c; JAN-T-27 spec 

Not Used 

Transformer, RF: LF oscillator; 

two windings, single layer wound; 

unshielded; primary 4 microhen-

ries, 14 turns; secondary 0.55 

microhenries, 3 1/2 turns; no. 24 

bus wire; 1 9/16" lg x 3/4" diam; 

ceramic form, air core; adjustable 

iron core; screwdriver slot adjust• 

ment; mtd on one end by hole 

threaded for 0.234" diam bushing; 

four solder lug term; lacquered for 

I 

Speaker match- N17- T-62336-4021 123 P401-1 T-702 3 

ing 

V-801 plate load N17-T -822267-7924 1· , SA:7144 T -801, T -802 2 

3.6 to13 me SA:7144 

55 1 

55 1 
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SYMBOL 
DESIG. 

T-801 
:(cont) 

T-801A 

T-801B 

T-802 

T-802A 

T-802B 

T-803 

thru 
T-900 

T-901 

T-902 
thru 

T -1000 

T -1001 

T -1002 

thru 

T-1100 

T-1101 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND ·DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

TRANSFORMERS (continued) 

for tropical use 

Part of T -801 V-801 plate load 

Part of T ·80 1 V-801 osc A out-

put 

Same as T-801 V-803 plate tuning 

Part of T -802 Y·803 plate tuning 

Part of T -802 V -803 osc B out-

put 

Not Used 

Same as T -701 V-905 output 

Not Used 

Same as T -701 V-1011 output 

Not Used 

Transformer, AF: plate coupling V-1103 toV-1104 N 17-T -65504-3271 123 M780-1 T-1101 
type; primary 10,000 ohms imped- and V •1 005 COU• 

once, secondary 10,000 ohms imped piing 

once CT; 15 main primary, zero DC 

in secondary; hermetically sealed 

w/term extending from bottom; 

2 3/16" sq x 2 7/8" h excl term; 1 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X' < 
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T-1101 

(cant) 

T -1102 

T-1103 

watt operating level; impedance 

ratio 10,000 to 10,000 ohms; freq 

res ponce ±1 db from 300 to 8000 eye 

w/10,000 ohms resistive load; elec-

rostatic shield between primary and 

secondary; 6 solder lug term pro· 

trud ing from bottom; four 0.1695" 

diam mtg holes on 1 13/16" mtg/c; 

JAN-T -27 spec 

Transformer, AF: plate coupling 

type; primary 20,000 ohms imped-

once, secondary no. 1, 600 ohms im-

pedance CT, secondary no. 2, 600 

ohms impedance CT, 15 rna in each 

ha If of push-pull primary, zero direct 

curr~nt in secondary; hermetically 

sealed w/term extending from bat-

tom; 2 9/16" sq x 3 1/4" h excl 

term; 3 watt operating level; imped• 

once 'ratio push-pull 20,000 to 600 

ohms; freq response ±1 db from ~00 

to 8000 eye w/600 ohm resistive 

load; electrostatic shield between 

primary and secondary; 9 solder lug 

term protuding from bottom; four 

0.1695" diam mtg holes on 2 3/32" 

mtg/c; JAN-T-27 spec 

Transformer, AF: plate coupling 

type; primary 20,000 ohms imped-

once, secondary 600 ohms imped-

once; hermetically sealed metal 

case; 1 3/8" sq x 1 11 /16" h excl 

term, inel mtg flange, 1 5/16" diam 

less mtg flange; 10 milliwatts oper-

ating level; flat response within 4 

db from 300 to 7000 eye; electro-

static shield between primary and 

secondary; 5 solder lug term on 

bottom; four 0.125" diam mtg holes 

I 

V-1104 and V-110' N17-T -65936-7202 123 M781-1 T -1102 3 55 

output 

V-1110 ouput N17-T-65936-7867 123 Q932·1 T -1103 3 55 
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SYMBOL 
DESIG. 

T-1103 

(cant) 

T-1104 

thru 

T-1200 

T-1201 

T-1202 

thru 

T-2000 

T -2001 

T-2002 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) (SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. NO. 

TRANSFORMERS (continued) 

on 1 1/8" mtg/ c; JAN-T -27 spec 

Not Used 

Same as T -601 V-1201 input 

transformer 

Not Used 

Transformer, power: plate type; 105, High voltage N17-T -77045-3937 123 P807-1 T -2001, 

115, 125 v 50-60 eye, single phose; transformer T-2101, 
two output windings; secondary no.1 T-2201 

995 v ot .38 amps DC, tapped at.940 

v at .33 omps DC, topped at 670 v 

at .33 amps DC, center tap common 

to all taps; secondary no. 2, 750v 

at 100 ma DC, CT; 2000 v RMS test; 

hermetically sealed metal case; 

7 5/32" h X 5 1/4" lg X 5 1/4" d 

excl term; 14 standoff term 5/8" lg 

x 3/8" diam located on bottom; mts 

by four 1/4-20 studs 3/4" lg on 

4.125" x 4.125" mtg/e 

Transformer, power: filament type; Filament trans- N17-T -69977-4140 123 P806-1 T -2002, 

105, 115, 125 v 50-60 eye, single former T -210~, 
phase; five output windings; seed no. T-2202 

1 6.8 v at 25 amps CT, seed no. 2 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. >< <( 

0 ::;) 

Ill 0 

5 55 1 

5 55 1 
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T-2002 

(cant) 

T-2003 

thru 

T-2100 

T-2101 

T-2102 

T-2103 

thru 

T-2200 

T -2201 

T-2202 

V-101 

V-102 

V-103 

6.8 v at 5 amps CT, seed no. 3 

6.45 v at 7.5 amps, seed no. 4 
5.05 v at 6 amps, seed no; 5 5.05 v 

at 2 amps; 1500 v RMS test; hermet-

i co lly sealed metal case; 6" 7 /8" h 

x 4 3/4" lg x 4 1/2" w excl term; 

16 standoff term located an bottom; 
11 term 3/8" diam x approx 3/1" 
lg; S term 9/16" diam 7 /8" lg; !Ida 

by four 10-32 studs on 3.562" x 

p.562" mtg/ c 

Not Used 

~ameds T-2001 

Same as T -2002 

Not U11ed 

Same as T ·2001 

~a me as T -2002 

Tube, electron: JAN-6BA6; pentode; 

JAN-1A spec 

Tube, electron: JAN-9003; pentode; 

JAN-1A spec 

Some os V-102 

High voltage 

ransformer 

Filament trans• 

former 

H;gh voltage 

transformer 

Filament trans-

former 

ELECTRON TUBES 

First RF ampli- 6BA6 N16-T·S6211 6BA6 

fier 

Second R F amp! i· 9003 N 16-T -29003 9003 

fler 

Third RF ompl i-

fler 

V-101,¥-707, 18 

V-904,¥-1010 

v -1 02, v -103, 66 

V-301 thru 

V-305, 

Y·402 thru 

V-407,¥-601 

thru V-603 
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SYMBOL 
DESIG. 

Y-104 

Y-105 

V-106 

Y-107 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR 
AND AND 

ALL 
NAME OF PART AND (NAVY DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) lNG & DESIG. 

NO. CORPS) DESIG- PART INVOLVED 
STOCK NATION 

NO. 
NO. 

EI.ECTRON TUBES (continued) 

Tube, electron: JAN-6BE6; penta· Converter 6BE6 N 16-T -56211-50 6BE6 v -104, v -310, 

grid converter; JAN-1 A spec V-702 

Tube, electron: JAN-12AX7; twin AGC bias l2AX7 N 16-T -58241-60 12AX7 V-lOS,V-110\ 

triode; JAN-1 A spec V-1201, 

Y-1205, 

Y-1213, 

V-1215, 

V-2009, 

Y-2106, 

v -2112, 

V-2208, 

V-2212 

Tube, electron: JAN-OB2; voltage Voltage regu Ia· OB2 N 16-T -52001-5 OB2 Y-106, 

regulator; JAN-1 A spec tor Y-1212, 
Y-2006, 

Y-2007, 

Y-2008, 
Y-2010, 
Y-2107, 

V-2110, 

Y-2113, 

Y-2209, 

Y-2211, 

Y-2213, 

Y-2215 

Tube, electron: JAN-6C4; triode; HF oscillator 6C4 N16-T -56214 6C4 Y-107,V-311, 

1 V-41 0, V-604, 
JAN-1 A spec; :fort of Z-1 01 , 

2 4 v -1102, Z-101 I Z-101 I Z-101 
V-1206, 

V-1316, 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER 
EQ. i 

>< c( 

0 :I 
.a a 

18 

34 

34 

29 
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Y-107 

(cont) 

Y-108 

Y-109 

Y-110 

thru 

Y-300 

v -301 

thru 

Y-305 

Y-306 

Y-307 

Y-308 

V-309 

Tube, electron: JAN-6ANS; power Local RF ampli-

amplifier; JAN-1A spec fier 

Some as Y-108 Remote RF 

amplifier 

Not Used 

Some as Y-102 IF amplifier 

Tube, electron: JAN-6AU6; pen- Second conver· 

tade; JAN-1 A spec sian crystal 

asci llator 

Tube, electron: JAN-6AG5; RF R F amp! ifier 

pentode; JAN-1 A spec 

Same as Y -306 Second conver· 

sian variable 

oscillator 

Tube, electron: JAN-6AK6; pen· R F amp I ifier 

tode; JAN-1 A spec 

Y-1324 

6AN5 N 1 6-T -56196-50 6AN5 y -108, y- 109 

Y-1314, 

Y-1315, 

Y-1322, 

Y-1323 

6AU6 N 16-T -56203-50 6AU6 y -306, y -308 

y -704, y -805, 

Y-1208 

6AG5 N16-T-56175 6AG5 v -307, y -401, 

y -408, y -409, 

V-806, 

V-1110, 

V-1202, 

Y-1203 

6AK6 N16-T-56191 6AK6 y -309, y -606, 

V-608, V-701, 

y -703, v -708, 

V-901,¥-905, 

V-1001, 

V-1004, 

v -1006, 

Y-1011, 

V-1103, 

v -1104, 

Y-1105 
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SYMBOL 
DESIG. 

V-310 

V-311 

V-312 

V-313 

thru 

V-400 

V-401 

V-402 

V-403 

thru 

V-407 

V-408 

V-409 

V-410 

V-411 

thru 

V-600 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. 

CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

ELECTRON TUBES (continued} 

Same as V-104 Second converter 

Same as V-107 IF amplifier 

Tube, electron: JAN-OA2; diode Voltage regulator OA2 N 16· T -52001 OA2 V-312, 

JAN-1A spec V-709, 

V-1211, 

V-1309 

V-2011, 

V-2012, 

V-2109, 

V-2114, 

V-2110, 

V-2214 

Not Used 

Same as V-307 IF amplifier 

Same as V-102 IF amplifier 

Same as V-102 IF amplifier 

Same as V -307 IF amplifier 

Same as V-307 IF amplifier 

Same as V-107 IF amplifier 

Not Used 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X c( 

0 :::) 

= 0 
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V-601 

thru 

V-603 

V-604 

V-605 

V-606 

V-607 

V-608 

V-609 

thru 

V-700 

V-701 

V-702 

V-703 

V-704 

V-705 

V-706 

V-706A 

V-7068 

Same as V-102 

Same as V-107 

Tube, electron: JAN-6AL5; twin 

diode; JAN-1A spec 

Same as V-309 

Same as V-605 

Same as V -309 

Not Used 

Same as V-309 

Same as V-104 

Same as V -309 

Same as V-306 

Same as V-605 

Same os V-605 

Part of V-706 

Part of V -706 

IF amplifier 

IF amp I ifier 

AGC bias 6AL5 Nl6-T-56195 6AL5 

IF amp I ifier 

Meter rectifier 

IF amplifier 

IF amplifier 

Heterodyne 

detector 

Crystal osci II a· 

tor 

B F osci II a tor 

Detector 

AGC delay 

Noise limiter 

I 

V-605,¥-607, 36 

v -705, v -706, 

v -802, v -804, 

V-902, V-903, 

V-1002, 

v -1003, 

V-1005, 

V-1007 thru 

V-1009, 

V-1204, 

V-1210, 

V-1301 thru 

V-1304, 

V-1310, 

V-1318 
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SYMBOL 
DESIG. 

V-707 

V-708 

V-709 

V-710 

thru 

V-800 

V-801 

V-802 

Y-803 

Y-804 

V-805 

Y-806 

Y-807 

thru 

Y-900 

Y-901 

Y-902 

Y-903 

V-903A 

I Y-903B 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

ELECTRON TUBES (continued) 

Same as V-101 First audio 

amp I ifier 

Same as V-3 09 Audio output 

Same as V-312 Voltage regulator 

Not Used 

Tube, electron: JAN-6AH6; pen- Crystal oscilla· 6AH6 ·N 16-T -56185 6AH6 v -801, v -803 

tode; JAN-1 A spec tor A 

Same as V-605 Meter rectifier 

Some as Y-801 Crystal asci II a tor 

B 

Some as Y-605 Meter rectifier 

Some as V -306 200 kc asci II a tor 

Some as Y-307 Hormoni c genera--

tor 

Not Used 

Same as V -309 IF amp I ifier 

Same as Y-605 Detector 

Same as Y-605 

Port of V-903 AGC delay 

Part of V -903 Noise I imiter 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X <( 

0 ::J 
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V-904 

V-905 

V-906 

thru 

V-1000 

v -1001 

V-1002 

V-1003 

V--1003A 

V-10038 

V-1004 

V-1005 

V-1006 

V-1007 

V-1008 

V-1009 

V-1009A 

V-10098 

V-1010 

V-1011 

V-1 012 

thru 

V-1100 

Same as V-101 

Same as V -309 

Not Used 

Same as V-309 

Same as V -605 

Same as V-605 

Part of V-1003 

Part of V-1003 

Same as V-1001 

Some as V-605 

Same as V-1001 

Same as V-605 

Same as V-605 

Same as V-605 

Part of V-1009 

Part of V-1009 

Same as V-101 

Same as V-1001 

Not Used 

First audio 

amp I ifier 

Audio output 

Input no, 1 IF 

amp I ifier 

Input no. 1 

detector 

Input no. 1 

switching diode 

Input no. 2 

switching diode 

Input no. 2 IF 

amp I ifier 

Input no. 2 

detector 

Input no. 3 IF 

amp I ifier 

Input no. 3 

detector 

Input no. 3 

switching diode 

Noise limiter 

AGC delay 

First audio 

amp I ifier 

Audio output 

I 

I 

"D,.. ,..z 
::10" 
~"" v-;:IID 

r-::0 _...., 
v-.,.. 
~ 

z 
,..;liD 
<m 
V'CI' 
:r:~ 
-;:10 
"D
"'n 
.,g~ 
-m 
g;c 
0 

< I 
.,g 
0 

"""' I ct 
<~ 
I-... o 
-~ 0 
0 

00 



co 
I 
w 
0 
~ 

;::o 
m 
VI 
-1 
;::o 
n 
-1 
m 
0 
VI 
m 
n 
c 
:::0 
-1 
-< 
z 
'"T1 
0 
:::0 
~ 
:1>
-t 
0 
:z 

0 
:::0 

~ 
:z 
>
I 

SYMBOL 
DESIG. 

V-1101 

V-1101A 

V-11018 

V-1102 

V-11 03 

V-1104 

V-1105 

V-1106 

V-1107 

V-1108 

V-1109 

V-1110 

V-1111 

thru 

V-1200 

v -1201 

V-1202 

V-1203 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
'NO. 

NO. 

ELECTRON TUBES (continued) 

Same as V-105 DC amplifier 

Part of V-1101 

PartofV-1101 

Same as V-107 DC amplifier 

Same as V-309 First audio output 

Same as V -309 Audio output 

Same as V-309 Audio output 

Tube, electron: JAN-6J6; twin Tone oscillator 6J6 N 16-T -56360 6J6 V-1106, 

tridoe; JAN-1A spec 
\ 

V-1207, 

V-1209 

I Tube, electron: JAN-6AQ5; beam Tone oscillator 6AQ5 N16-T-56198 6AQ5 V-1107, 

power pentode; JAN-1 A spec 

I Tube, electron: JAN-OC3/VR1 05 Voltage regulator OC3/VR105 N 16• T -53050 OC3/VR· V-1108 

diode; JAN-1 A spec 105 V-1109, 

V-2108 

Same as V-1108 Voltage regulator 

Same as V-307 Monitor output 

Not Used 

Same as V-105 50 kc limiter 

Same as V -307 Discriminator 

driver 

Same as V-307 Discriminator 

driver 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X <( 

0 :) 
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V-1204 

V-1205 

V-1206 

V-1207 

V-1208 

V-1209 

V-1210 

V-1211 

V-1212 

V-1213 

V-1214 

V-1215 

V-1216 

V-1217 

V-1218 

thru 

V-1300 

V-1301 

thru 

V-1304 

V-1305 

V-1306 

V-1307 

V~1308 

V-1309 

I 
Same as V -605 Discriminator 

Same as V-105 DC amplifier 

Some as V-107 DC amp I ifier 

Same as V-1106 RF amplifier 

Some as V -306 Oscillator 

Some as V-1106 F req control 

Same as V- 605 Mark detector 

Same as V-312 Voltage regulator 

Same as V-106 Voltage regulator 

Same as V-105 Vertical amplifier 

Tube, electron: JAN-2021; gas horizontal sweep 

tetrode; JAN-1 A spec 

Same as V-105 Horizontal ampli-

fier 

Tube, electron: JAN-2BP1; cathode Cathode ray 

ray; JAN-·1 A spec monitor 

Tube, electron: JAN-12AU7; twin CONS amplifier 

triode; JAN-1 A spec 

Not Used 

Same as V-605 Combining diode 

Tube, electron: JAN--12AT7; Combiner 

double triode JAN-1 A .spec 

Same as V-1305 Combiner 

Not Used 

Not Used 

Same as V-312 Voltage regulator 

2D21 Nl6-T -52421 2021 V-1214 

2BP1 N 16-T -52230 2BP1 V-1216 

12AU7 N16-T-58241 12AU7 V-1217; 

V-1311 thru 

V-1313, 

V-1319 thru 

V-1321 

12AT7 N16-T-58240-10 12AT7 V-1305, 

V-1306 
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SYMBOL 
DESIG. 

V-1310 

V-1311 

V-1312 

V-1313 

V-1314 

V-1315 

V-1316 

V-1317 

V-1318 

Y-1319 

v -1320 

Y-1321 

v -1322 

v -1323 

V-1324 

V-1325 

thru 

V-2000 

Y-2001 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

ELECTRON TUBES (continued) 

Same as V -605 DC restorer 

Same as Y-1217 Driver 

Same as V-1217 F I ip·flop 

Same as V-1217 F I ip-flop 

Same as V-108 DC amp I ifier 

Same as V-108 DC amplifier 

Same as V-107 DC amp I ifier 

Not Used 

Same as V-605 DC restorer 

Same as Y-1217 Driver 

Same as V-1217 F I ip-flop 

Same as V-1217 F I ip-flop 

Same as V-108 DC amplifier 

Same as V-108 DC amplifier 

Same as V-107 DC amplifier 

Not Used 

Tube, electron: JAN-5R4GY; duo High voltage 5R4GY N 16-T -55444 5R4GY V -2001 thru 

diode rectifier; JAN-1A spec rectifier V-2003, 

V-2101 thru 

V-2103, 

V -2201 thru 

V-2203 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. X o( 
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V-2002 

V-2003 

V-2004 

V-2005 

V-2006 

thru 

V-2008 

V-2009 

V-2010 

V-2011 

V-2012 

V-2013 

thru 

V-2100 

V-2101 

V-2102 

V-2103 

V-2104 

V-2105 

V-2106 

V-21 07 

Same as V-2001 

Same as V-2001 

Tube, electron: JAI'. 6AS7G; twin 

triode; JAN-·1 A spec 

Same as V -2004 

Same as V-106 

Same as V-105 

Same as V-106 

Same as V-312 

Same as V-312 

Not Used 

Same as V -2001 

Same as V-2001 

Same as V -2001 

Same as V ·2004 

Same as V-2004 

Same as V-105 

Same as V-106 

High voltage 

rectifier 

High voltage 

rectifier 

Voltage regula tor 6AS7G N 16-T -56202· 6AS7G 

Voltage regulator 

Voltage regulator 

Regulator ampli-

fier 

Voltage reference 

Voltage regulator 

Voltage regulator 

High voltage 

rectifier 

High voltage 

rectifier 

B minus rectifier 

V o I tage regu I a tor 

Voltage regulator 

~::•lot" ompll-

0 

1 

V oltogo ,,f.,,"' 

V-2004, 14 

V-2005, 

V-2104, 

v -2105, 

V-2111, 

V-2115, 

V -2204 thru 

V-2207 

-a.> 
)>:Z 
;o'-
-1-n 
CII;Q 

r-::0 - "" ~· 

:z 
)>;Q 
<m 
CliVI 
::t-1 
-;o 
"'0-
CIIn 
-o-1 
-m 
~c 
0 

< 
I 
N 
8~~' 
""~ I: 
<o 
~= .... 
~(X) 
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n 
c: 
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-< 
z ., 
0 
;:10 

~ 
-t s z 

0 
;:10 

§ 
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r 

SYMBOL 
DESIG. 

V-2108 

V-2109 

V-2110 

V-2111 

V-2112 

V-2113 

v -2114 

V-2115 

V-2116 

thru 

V-2200 

V-2201 

V-2202 

V-2203 

V-2204 

thru 

V-2207 

V-2208 

V-2209 

V-2210 

v -2211 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

ELECTRON TUBES (continued) 

SameasV-1108 Voltage regulator 

Same as V-312 Voltage regula tor 

Same as V-106 Voltage regula tor 

Same as V -2004 Voltage regulator 

Same as V-105 Regulator ampli-

fier 

Same as V-106 Voltage reference 

Same as V-312 Voltage regulator 

Same as V -2004 Voltage regulator 

Not Used 

Some as V -2001 High voltage 

rectifier 

Same as V-2001 High voltage 

rectifier 

Same as V-2001 B minus rectifier 

Same as V-2004 Voltage regulator 

Same as V-105 Regulator ampli· 

fier 

Same as V-106 Voltage reference 

Same as V-312 Voltage regu I a tor 

Same as V-1 06 Voltage regulator 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. )( ~ 

0 ::I 
aa 0 

<00 
I 

NUt ..... 
On co .. ,<g 
• N 
N ... 

z 
,...."' <m 
"'"' ::::1:-t 
;;"' Cl'-n 
-o-t 
-m 
~0 
0 



0 
;;10 

C') 

z ,.. 
r 

;;10 
m 
Cll 
-1 
::0 
n 
-1 
m 
0 
Cll 
m n 
c: 
::0 
-1 
-< -% 
'Tt 
0 
::0 
:t: ,.. 
-1 
0 z 

00 
I 

w 
0 
~ 

V-2212 Same as V-105 Regulator ampli· 

fier 

V-2213 Same as V-106 Voltage regulator 

V-2214 Same a.s V-312 Voltage regulator 

V-2215 Same as V-106 Voltage regulator 

CABLES 

W-101 Cable assembly, RF: RG-59/U;28" Antenna input N16-C-11965-1101* 1; SA:8925 W-101 12 

lg excl terminations; right angle SA:8925 

connector type BNC one end; right 

angle hood type BNC other end 

W-102 Cable assembly, RF: RG-59/U;23" Second RF amp N16-C-11964-8310* 1; SA:8926 W-102 12 

lg excl terminations; connectortype input SA:8926 

U G-88/U at one end, right angle 

hood type B NC at other end 

W-103 Cable assembly, RF: RG-59/U; 23" IF output N16-C-11964-8312* 1; SA:8927 W-103 12 

lg excl terminations; connector type SA:8927 

UG-88/U at one end, right angle 

hood type B NC at other end 

W-104 Cable assembly, RF: RG-59/U; 11" Buffer output N16-C-11964-4901* 1; SA:8923 W-104 12 

lg excl terminations; connector type SA:8923 

BNC at one end, connector UG-260/ 

U at other ,end 

W-105 Cable assembly, RF: RG-59/U; Remote amp out· * 1; SA:8928 W-105 12 

3 1/4" lg excl terminations; con- put SA:8928 

nectar type UG-88/U at one end; 

right angle hood type BNC at other 

end 

W-106 Cable assembly, RF: RG·59/U; 4 Remote amp out· * 1; iSA:8929 W-106 12 

1/2" lg excl terminations; connec· put SA:8929 I 

tor type UG-88/U at one end; right I 

angle hood type BNC at other end 

W-107 Cable assembly, RF: RG-59/U; Remote amp in· * 1; SA:8930 W-107 12 

2 1/2" lg excl terminations; con· put SA:8930 

nectar type UG-88/U at one end; 

right angle hood type BNC atother 
end 

* Not furnished as a maintenOI\ce part. If failure occurs, do not request replacement unless the item cannot IE repaired or fabriacted. 
' I 
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SYMBOL 
DESIG. 

W-108 

thru 

W-1500 

W-1501 

thru 

W-1 506 

W-1507 

W-1508 

thru 

W-1600 

* 

TABLE 8-4. COMBINED PARTS AND REPA:.R r ARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 

NO. 
CORPS) DESIG-

PART INVOLVED 
STOCK NATION 

NO. 
NO. 

CABLES (continued) 

Not Used 

Cable assembly, RF: uses Army· Patch cord * 1· A:7578 W-1501 to , 

Navy cable RG-59/U; 7 1/2" lg SA:7578 W-1506, 

excl terminations; 8 1 /2" lg over- W-1601 to 

all; terminated with Army-Navy type W-1609, 

UG-260/U plug at both ends W-1701 to 

W-1706, 

W-1801 to 

W-1824 

Coble assembly, RF: uses Army· Antenna connec· Nl6-C-11964-7024* 1; JSA:7419 W-1507, 

Navy No RG-59/U coaxial cable tors coup I ing SA:7419 W-1610, 

having 73 ohms impedance, no. 22 W-1707 

AWG copper conductor, braided 

copper outer shield conductor sto· 

bllized polyethylene dielectric w/ 

0.146" 00, and round 0.242" 00 

vinylprotective covering; 19 1/2" 

lg cable; 20 3/4" opprox o/o lg of 

assembly; JAN no. UG-261 /U con· 

nectar at one end, Army-Navy t-Oo 

UG-260/U connector at other end 

t~ot Used 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER 
EQ. 

i 
>< <( 

0 :J 
<D 0 

45 

3 

~(X) 
I 

""'VI o ca 
OOn 
I -+ 
~0 
.:..:::~ 
0.. 
0 
0 

z 
>;;IJ 
<m 
CliVI 

=~ "O;;!J 
Vl-
..,g0 
_.-f 
~m 
oC 



0 

"' 
"tJ> 

(') W-1601 Some as W-1501 Patch cord 
>z 

:z "'' 
thru 

-f"n 

> 
Cl';li::J 

r W-1609 r-::0 
-~ 

W-161 0 Some as W-1 507 Antenna connec· 
~~ 

tors coupling 

W-1611 I Not Used 

thru 

W-1700 

W-1701 I Some as W-1501 I Patch cord 

thru 

::0 W-1706 
m 

W-1707 I Some as W-1507 (1\ I Antenna connec-
-f tor coupling 

"' n 
W-1708 Not Used -t 

m thru 0 
(1\ W-1800 

:z 

m 
>"' 

n 
<m 

W-1801 Some as W-1501 Patch cord 
CI'CI' 

c :Z::-4 

"' thru -"' 
-f 

.,_ 
W-1824 

Cl\0 

-< -o-f 

:z W-1825 Not Used 

-'m 

-n 
~0 
0 

0 thru 

"' W-3000 ~ 
> 

I 
I N17-C-48385-8751* 

I 
ISA:7661 

-f W-3001 Cable assembly, power: seven no. Connector J242 1· I W-3001 
' 

0 16AWG stranded copper cond, syn· ( 1 A) to J2004 SA:7661 
:z 

thetic resin, 1000 V working; outer (1M) 

covering tinned copper braid 
shield, cotton braid, synthetic 

(vinylite) insulation 3/64" thick; 

round; 1/2" diam 98" lg excl 

terminations; pi ug AN31 06B-16S-

1 Pone end, plug AN3106B·l6S• 

1 S other end 

W-3002 I Cable assembly, RF: RG-59/U; Interconnecting N 16-C-12198-6076* 1; SA:9170 W-3002 I ~ 
I 

one cable 49" lg excl termino· J252 (1 A), J607 SA:9170 .... 
O..CII 

co tions; one cable 59" lg excl term· (1 H) and J1503 
OCI 
on 

I {IJ) 
I : 

w 
~0 
' ::1 w 

"""" * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

"""" sa> I I I 
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SYMBOL 
DESIG. 

W-3002 

(cant) 

W-3003 

W-3004 

W-3005 

W-3006 

W-3007 

W-3008 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. NO. 

CABLES (continued) 

inations; one cable 90" lg excl 

terminations; 49" cable has can-

nectar UG-261 /U at one end; at 

other end UG-260/U modified to 

right angle; 59" cable has one con-

nectar UG-260/U at each end; 90" 

cable has one connector UG-260/U 

at each end; cables joined together 

at UG-274/U tee 

Cable assembly, RF: RG-59/U; 9r:J' Connector J255 N16-C-11967-1905* 1· 
' 

SA:7663 W-3003 

lg excl terminations; one UG-260/ (1A) to J1521 SA:7663 

U connector at each end (1 J) 

Not Used 

Cable assembly, RF: RG-59/U; Conr1ector J242 N16-C-11969-1238* 1· 
' SA:7665 W-3005 

159" lg excl terminations; one UG- (1A) to J1623 SA:7665 

260/U connector at each end (2J) 

Cable assembly, RF: RG-59/U; Connector J258 N 16-C-16969-5262* 1; SA:7666 W-3006 

179" lg excl terminations; one UG- (1A) to Jl722 SA:7666 

260/U connector at each end (3J) 

Cable assembly, RF: RG-59/U; 5r:J' Connector J218 Nl6-C-11965-8281 * 1· 
' 

SA:7667 W-3007 

lg excl terminations; connector UG- (lA) to J112(1E) SA:7667 

260/U at one end; ot other end UG-

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 38" Connector J226 N16-C-11965-4015* 1. 
' 

SA:7668 W-3008 

lg excl terminations; connector UG- (lA) to J116(1D) SA:7668 

260/U at one end; at other end UG-

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

1 

EQUIP. 
REI' AIR 
PARTS 

i 
X < 
0 ::J 
c:a 0 

~00 
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W-3008 260/U modified to right angle 

(cant) 

W-3009 Coble assembly, RF: RG-59/U; 43" I Connector J208 

lg excl terminations; connectorUG- (1A) to J111(1D) 

260/U at one end; at other end UG-

W-3010 

260/U modified to right angle 

Coble assembly, RF: RG-59/U; 33" I Connector J2SO 

lg excl terminations; connectorUG- (lA) to J110(1D) 

260/U at one end, at other end UG-

260/U modified to right angle 

W-3011 I Cable assembly, RF: RG-59/U; 41•1 Connector J251 

lg excl terminations; connectorUG- (lA) toJllO(lE) 

260/U at one end; at other end UG-

260/U modified to right angle 

W-3012 I Coble assembly, RF: RG-59/U; 51"1 Connector J227 

lg excl terminations; connector UG- (1 A) to J116 (1 E) 

260/U at one end, at other end UG-

260/U modified to right angle 

W-3013 I Coble ,assembly, RF: RG-59/U; 53"1 Connector J209 

lg excl terminations; connector UG- (1A) toJ111 (1E) 

260 /U at one end, at other end UG-

260/U modified to right angle 

W-3014 I Coble assembly, RF: RG-59/U; 41" I Connector J235 

lg excl terminations; connectorUG- (1A) toJ114(1D) 

260/U at one end, at other end UG-

W-3015 

W-3016 

260/U modified to right angle 

Coble assembly, RF: RG-59/U; 49" I ConnectorJ236 

lg excl term inotions; connector UG- ( 1 A) to J114 (1 E) 

260/U at one end, at other end UG-

260/U modified to right angle 

Cobleossembly, RF: RG-59/U;43'' Connector J217 

lg excl terminations; connectorUG- (1A) toJ112 (ID) 

260/U at one end, at other end UG· 

260/U modified to right angle 

N 16-C-11965-61 OS* 

N 16-C-11965-2311 * 

N 16-C-11965-4915* 

N16-C-11965-8381 * 

N 16-C-11965-8586* 

N16-C-11965-4921 * 

N16-C-11965-8181* 

N 16-C-11965-611 0* 

1; ISA:7669 

SA:7669 

1; SA:7670 

SA:7670 

1; ISA:7671 

SA:7671 

1; ISA:7672 

SA:7672 

1; ISA:7673 

SA:7673 

1; ISA:7674 

SA:7674 

1; 

SA:7675 

1; 

SA:7676 

SA:7675 

SA:7676 

W-3009 

W-3010 

W-3011 

W-3012 

W-3013 

W-3014 

W-3015 

W-3016 
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Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. ~ :a ... * 
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SYMBOL 
DESIG. 

W-3017 

W-3018 

W-3019 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RA[I :> RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

Cable ~ssembly, power: seven no. Connector J238 Nl7-C-48176-9001 * 1; 'lA:7677 W-3017 

16 AWG stranded copper cond, syn· (lA) toJ117(1B) SA:7677 

thetic resin, 1,000 v working; outer 

covering of 'tinned copper braid 

shield, cotton braid, synthetic (vin· 

ylite) insulation 3/64" thick, round; 

1/2" diam; 20" lg excl termina-

I 
ions; plug AN 3106B-l6S-1P one 

end, pi ug AN 31068-165-1 P other 

end 

Cable assembly, power: seven no. Connector J239 N17-C-48381-l858* 1; ':JA:7678 W-3018 

16 AWG stranded copper cond, syn· (lA) toJ117(1C) SA:7678 

thetic resin, 1,000 v working; outer 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi· 

nylite) insulation 3/64" thick, 

round; 1/2" diam; 25" lg excl term-

inations; plug AN 3106B-16S-·1P one 

~nd, plug AN 3106B-16S-1S otherone 

Cable assembly, power·: seven no. Connector J240 N17-C-48381-6140* 1· I A:7679 W-3019 

16 AWG stranded copper c:ond, syn- (1A) toJ117(1D) SA:7679 

thetic resin, 1,000 v working outer 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 31" lg excl term-

inations; plug AN 31 06B-16S-l Pone 

end, AN-31 06B-16S-l S other end 

I 
* Not furnished as a rna intenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

I 
I 

EQUIP. 
REPAIR 
PARTS 
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0 ::J 
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0 "tl)>-
:;o >-:z 
C) W-3020 Cable assembly, power: seven no. Connector J241 ~~17-C-48382-4001 * 1; SA:7680 W-3020 1 ::0"'-

:z 16 AWG stranded copper cond, syn· ( 1 A) to J 117 ( 1 E) SA:7680 
..... ., 

> 
VIAl 

r- thetic resin, 1,000 v, working; outer 
r-::0 
-IV 

covering of tinned copper broid 
VI.,._ 
..... 

shield, cotton braid, synthetic (vi· I 

nylite) insulation 3/64" thick, 

lround; 1/2" diam; 42" lg excl term· I 

inations; plug AN 3106B-16S-1P ond 

end, plug AN 31 06B-16S-1 S other end! 

W-3021 ICable assembly, R F: RG-59/U, 30"1 Connector J216 IN16-C-11965-1615* 11. ~A:7681 I W-3021 

lg excl terminations; connector UG- (1A) toJ112 (1C) 5~:7681 
:::0 60/U at one end, at ather end UG-
m 

260/U modified to right angle VI ..... 
;o W-3022 Cable assembly, RF: RG-59/U; 18" Connector Jll6 Nl6-C-11964-7020* 1· ~A:7682 I W-3022 
n 

, 

..... lg excl terminations; connector UG- (1 B) to J224 (lA) SA:7682 

m 260/U at one end, at other end UG· 0 z 
VI 260/U modified to right angle 

>AI 
m <m 
n VI VI 

c W-3023 Cable assembly, RF: RG-59/U, 21" Connector J111 Nl6-C-11964-7328* 1 . SA:7683 W-3023 1 ::t ..... , -;o 
:::0 I g excl terminations; connector UG- (1B) toJ206(1A) SA:7683 

,_ 
VIO 

..... 
-< 260/U at one end; at other end UG-

-a ..... 
-'m 

:z 260/U modified to right angle ~0 
0 ., 

0 W-3024 Cable assembly, RF: RG-59/U; 13" Connector J248 N16-C-l1964-5501 * 1· SA:7684 W-3024 
' :;o 

lg excl terminations; connector UG- ( l A) to J 11 0 ( 1 B) SA:7684 
~ 
> 260/U at one end, at other end UG-..... 
0 260/U modified to right angle 
z 

W-3025 Cable assembly, RF: RG-59/U; 22"1Connector JllO 

I 

IN16-C-11964-8220* 11. ISA:7685 I W-3025 

lg excl terminations; connector UG- (1C) toJ249(1A) 5~:7685 
260/U at one end, at other end UG-

260/U modified to right angle 
I 

I Nl6-C-11964-7320* I 1· lsA:7686 I W-3026 W-3026 ICable assembly, RF: RG-59/U; 19"1 Connector J112 
I 5~:7686 lg excl terminations; connector UG- (1B) toJ215(1A) 

260/U at one end, at other end UG-

260/U modified to right angle 
~ 

W-3027 !Cable assembly, RF: RG-59/U; 21" Connector J233 N16-C-11964-7901 * 1· SA:7687 W-3027 1 ' w , 
0(11 

co llg excl terminations; connector UG- (lA) toJ114(1B) SA:7687 "->ID 
On 

I 
I .. 

1260/U at one end, at other end UG- I ~0 
w w:s 
,_,\. * ~ot furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 0 

V1 tloo 
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SYMBOL 
DESIG. 

W-3027 

(cont) 

W-3028 

W-3029 

W-3030 

W-3031 

W-3032 

W-3033 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN" AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

260/U modified to right ongle 

Coble assembly, RF: RG-59/U; 27" Connector J111 N16-C-11964-9752* 1· , SA:7688 W-3028 

lg excl terminations; connector UG- (l C) to J207 (1 A) SA:7688 

260/U ot one end, at other end UG-

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 31" Connector J 114 N16-C-11965-1920* 1· , SA:7689 W-3029 

lg excl terminations; connector UG· (1C) toJ234(1A) SA:7689 

260/U at one end, at other end UG-

~60/U modified to right angle 

Cable assembly, RF: RG-59/U; 31" Connector J 116 N 16-C-11965-1923* 1· , ':>A:7690 W-3030 

lg excl terminations; connector UG- (1C) toJ225(1A) SA:7690 

260/U at one end, at other end UG-

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 37" Connector J113 N 16-C-11965-3725 * 1; SA:7691 W-3031 

lg excl terminations; connector UG- (1 B) to J302 (1 F) SA:7691 

260/U modified to right angle, at 

each end 

Cable assembly, RF: RG-59/U; 33" Connector J 113 N16-C-11965-1926* 1; SA:7692 W-3032 

lg excl terminations; connector UG- (lC) toJ303 (lf) SA:7692 

260/U modified to right angle,at 

each end 

Cable assembly, RF: RG-59/U; 28" Connector J307 N-16-C-11965-1 021 * 1; f:>A:7693 W-3033 

lg excl terminations; connector UG- (lF) toJ113(1D) SA:7693 

260/U modified to right angle, at 

each end 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fobriacted. 

EQUIP . 
REPAIR 
PARTS 

TOT. 
NO. 
PER i. EQ. 

X < 
0 ;:) 
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IVn ........ 
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~0 
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0 
~ I ~~ 
a W-3034 Cable assembly, RF: RG-59/U; 19" Connector Jll3 N16-C-l1964-7325* 1; SA:7694· W-3034- 1 ~ ~ 
~ lg excl terminations; connector UG- (lE) toJ304(1f) SA:7694 ;::! ~ 
r 260/U modified to right angle, at r ;;c -N 

each end VI "'" -1 

W-3035 !Cable assembly, RF: RG-59/U; 38" Connector J305 N16-C-11965-4615* 1; lsA:7695 W-3035 

lgexcl terminations; connector UG- (1F) toJ403(1K) SA:7695 

260/U modified to right angle, at I 
leach end 

W-3036 !Cable assembly, RF: RG-59/U;Sl" Connector J306 I IN16-C-11965-8386* I' 1; ISA:7696 IW-3036 

I g excl terminations; connector UG- ( 1 F) to J1507 (1 J) SA:7696 

~ 260/U at one end, at other end UG-

m b60/U modified to. right angle 
VI 

~ W-3037 Cable assembly, special purpose; Connector I N17-·C-48887-l208* 11; ISA:7697 I W-3037 

n ten no. 20AWG stranded copper J308 (1 F) to SA:7697 
-1 m cond. four no. 16AWG stranded cop· J2009 (1M) 

~ per cond; synthetic resin covered Z 

~ by gloss outer braid; 1,000 vwork- ~ ~ 
c: . . f' d "'"' 1ng; outer covermg o tmne cop· ::r: -1 ~ -
-1 per braid shield, cotton braid, syn• '"0 ~ 
-< thetic (vinylite) insulation 3/64" ~ ~ 
Z thick; round; 9/16" diom; 36 1/2" ~ ~ 
"TT 0 lg excl terminations; plug AN 3106 ° 
~ B-20-27$ one end; plug AN 3106B-

~ 20-27P other end 

~ W-3038 Coble assembly, RF: RG-59/U; 42" Connector J704 I I N16-C-11965-5513* 1; I SA:7698 I W-3038 

lg excl terminations; connector UG- (1G) to J1506 SA:7698 

260/U at one end, at other end UG- (1 J) 

260/U modified·to right angle 

W-3039 I Cable assembly, RF: RG-59/U;75" Connector J115 I I Nl6-C-11966-6156* 11; /sA:7699 I W-3039 

lg excl terminations; connector UG- (1B) to J1515 SA:7699 

260/U at one end; at other end UG- (1 J) 

260/U modified to right angle 

W-3040 I Cable assembly, RF: RG-59/U; 70" Connector JllS Nl6-C-l1966-4659* ll; SA:7700 W-3040 

lg excl terminations; connector UG· (lC} to Jl516 SA:7700 ~ 
OO 

1

260/U at one end, at other end UG· (lJ) ~ Cll 

I 260/U modified to right angle -1>- ~ 
W 

I % 
~0 

~ I ~ 
.....a * t~ot furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fobricnted. l5 

I I I ~00 
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TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

SYMBOL NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESIG. DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

W-3041 ~ot Used 

W-3042 ~able assembly, RF: RG-59/U, 33" Connector J606 Nl6-C-11965-2321* 1· I SA:7702 W-3042 

g excl terminations; connector UG- (lH) to J402(1K) SA:7702 

~60/U modified to right angle at 

~ach end 

W-3043 ~able assembly, RF: RG-59/U; 23" Connector J705 N 16-C-11964-8301 * 1· I SA:7703 W-3043 

g excl terminations; connector RG- (1G) toJ604(1H) SA:7703 

t260/U modified to right angle at 

~ach end 

W-3044 ~able assembly, special purpose; Connector J706 N17-C-48886-9991* 1· I SA:7704 W-3044 

en no. 20A WG stranded copper (1 G) to J2008 (1M) SA:7704 

ond; four no. 16AWG stranded cop-

per cond, synthetic resin covered 

"y gloss outer braid; 1000 v work-

ng; outer covering of tinned copper 

"raid shield, cotton braid, synthetic 

vinylite) insulation 3/64" thick; 

ound; 9/16" diam; 32 1/2" lg excl 

erminations; plug AN 31 06B-20-27S 

one end; plug AN 3106B-20-27P 

other end 

W-3045 ~able assembly, RF: RG-59/U; two Interconnecting N 16-C-12233-3589 * 1· I SA:9171 W-3045 

abies, each 57" lg excl term ina· Jl504 (1J),J1604 SA:9171 

ions; one cable 27" lg excl termin- (2J),J1704 (3J) 

otions; one cable 79" lg excl termi- and J1801 (4K) 

nations; one cable 74" lg excl term· 

inations; each 57" cable has con-

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

EQUIP . 
REPAIR 
PARTS 

z 
X < 
0 :I 
a:l 0 

~co· 
I 

WVI oct .a..n ...... 
I -
~0 
I :1 

~ .a.. 
U'l 



0 
;:c '"'0> 
C') 

W-3045 
>z 

z nectar UG-260/U at one end and 
;:c-....... 

,.. 
(cant) connector UG-261/U at other end; 

-1"1'1 

r-
Cll;:tJ 

27" cable has connector UG-260/U 
r~ -...., 

at each end; 79" cable has connec- "'"'" -1 

tor UG-260/U at each end; 74" 

cable has connector UG-260/U at 

each end; cables are joined togeth-

er at two UG-274/U tees 

W-3046 ICable assembly, RF: RG-59/U; 172"1Connector J1505 I IN16-C-11969-3780* 11. I SA:7706 I W-3046 

lg excl terminations; one connector (lJ) to J1802 (4K) 5~:7706 
UG-260/U at each end 

;:c 
m W-3047 Cable assembly, RF: RG-59/U; 172"1Connector J1508 IN16-C-11969-3782* 11. I 5A:7707 I W-3047 
VI 
-1 lg excl terminations; one connector (lJ) toJ1806(4K) 5~:7707 
jig 

n UG-260/U ot each end 
-1 
m W-3048 Cable assembly, RF: RG-59/U; two Interconnecting N 16-C-12233-3591 * 1· SA:9172 W-3048 
0 

, 

VI cables each 57" lg excl termina- J1509 (lJ) J1609 SA:9172 z 
m tions; one cable 27" lg excl termin-

>::a 
n (2J) J1709 (3J) <m 
c: ations; one cable 79" lg excl term· 

CliVI 

;;a and J1805 (4K) :Z:-1 
-;;a .,_ --1 inations; one cable 74" lg excl "'n 

-< terminations; each 57" cable has 
-o-1 

- ... m 
z connector UG-260/U at one.end, ~0 ., 0 
0 connector UG-261/U at other end; 
;;a 
~ 27" cable has connector UG-260/U ,.. 

at each end; 79" cable has connec· -1 
0 tor UG-260/U at each end; 74" 
z 

cable has connector UG-260/U at 

each end; cables are joined togeth-

er at two UG-274/U tees 

W-3049 I Cable assembly, RF: RG-59/U; I Connector J602 I I N16-C-11969-1452* 11· 
I SA:7709 I W-3049 

162" lg exc I terminations; connec- (1 H) to J 1823 (4K) 5~:7709 
tor UG-260/U at one end; at other 

end UG-260/U modified to right 

angle 

W-3050 I Cable assembly, RF: RG-59/U; Connector J605 N16-C-11969-2298* 1· SA:7710 W-3050 1 ::E , I 

165" lg excl terminations; connec· (1 H) to Jl840 (4K) SA:7710 
w o..,. 

00 tor UG-260 /U at one end; at other end 
.j:o..ct 

I 
Uln 
1 ... 

w UG-260/U modified tori ght angle ~i 
~ 

..() 
w 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired orfabricated 
0 

~(X) 
I 
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SYMBOL 
DESIG. 

W-3051 

W-3052 

W-3053 

W-3054 

W-3055 

W-3056 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING. SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND {NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION {SIGNAL MFGR'S. 
DESCRIPTION TYPE) CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

. ·. 

CABLES (continued) 

Cable assembly, RF: RG-59/U; one Connector J603 N 16-C-12165-8651 * 1· I SA:9177 W-3051 

cable 57" lg excl terminations; one (1H) toJ1843 SA:9177 

cable 99" lg excl terminations; 57'' (4K) 

cable has connector UG-260/U at 

one end; UG-261 /U at other end; 

99" cable has connector UG-260/U 

at one end; at other end UG-260/U 

modified to right angle 

Cable assembly, RF: RG-59/U; Connector J237 N 16-C-11969-1240* 1· , SA:7712 W-3052 

159" lg excl terminations; one con- (1A) to J1617 SA:7712 

nector UG-260/U at each end (2J) 

Not Used 

Not Used 

Cable assembly, special purpose: Connector J404 N17-C-48886-9369* 1· 
' 

SA:7715 W-3055 

ten no. 20AWG stranded copper ( 1 K) to J2006 SA:7715 

cond. four no. 16AWG stranded cop- (}M) 

per cond; synthetic resin covered 

by glass outer braid; 1000 v work-

i ng; outer covering of tinned cop-

per braid shield, cotton braid, syn-

the tic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 32 1/2" 

lg excl terminations; plug AN3106 

B-20-275 one end; plug AN 3106B-

20-27P other end 

Cable assembly, special purpose: Connector J2002 Nl7-C-48614-5840* 1· , SA:7716 W-3056 

three no. 20AWG stranded copper (1M) to fan motor SA:7716 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. )( < 

0 :I 
c:a 0 
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1 
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0 
I ;110 

"'0)>-

~ 
)>-Z 

W-3056 I cond; synthetic res in; 1000 v work-
;:IJ'-

z -4"11 ,.. (cont) ing; outer covering of tinned cop· CII;IIO 

r- per braid shield, cotton braid, syn· 
r-~ 
-to.J 

thetic (vinyl ite) insulation 3/64" 
~~ 

thick; round; 5/16" diom; 26" lg 

exd terminations; plug AN 31068-

145-125 one end; plug AN 3106B-

145-12P other end 

W-3057 I Coble assembly, power: three no. Connector J20031 I N17-C-48298-5376* 11· 15A:7717 I W-3057 

12AWG stranded copper cond; syn· (1M) to J3406 5~:7717 
I thetic resin; 1000 v working; outer (3L) 

;110 covering of tinned copper braid m 
"' shield, cotton braid, synthetic (vi· -4 
~ nylite) insulation 3/64" thick; 
n round; 1/2" diam; 96 1/2" lgexcl -4 
m terminations, plug AN 31066-20-
0 z 
Cll 35 at one end, plug AN 31068-20- ,.~ 

m 
3P at other end 

<m 
n CIICII 

c: :t-4 
~ W-3058 Coble assembly, special purpose: Connector J608 N17-C-48886-9798* 1· 5A:7718 W-3058 1 -~ 

I 
.,_ 

-4 ten no. 20AWG stranded copper (l H) to J2007 5A:7718 e~~n 

-< -o-4 
cond; four no. 16AWG stranded cop· (1M) -m 

z ~0 ., per cond; synthetic resin covered 
0 

0 

~ by glass outer braid; 1000 v work• 
~ ing; outer covering of tinned cop• ,.. 
-4 per braid shield, cotton braid, syn-
0 z thetic (vinylite) insulation 3/64" 

thick; round; 9/16~' diam,26 V2" 
lg exd terminations; plug AN 3106 

B-20-275 one end; plug AN-3106B-

20-27P other end 

W-3059 Not Used 

W-3060 Not Used 

W-3061 Cable assembly, RF: RG-59/U; 61" Connector J 115 N16·C·11966-1901 * 1· I SA:7987 W-3061 

lg excl terminations; connector UG· ( 1 D) to J 1528 5A:7987 ~ 
' 

260/U at one end, at other end UG- ( 1 J) 
w 
CCII 

CX) 1260/U modified to right angle 
l.nct o-n 

I 
I -+ 
~0 

w c:w::s 
N) * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 0 
..... I I I ~(X) I I 

I 
~ ! ! 
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I 
SYMBOL 

DESIG. 

W-3062 

W-3063 

thru 

W-3500 

W-3501 

W-3$02 

W-3503 

W-3504 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

AND AND 
DRAW- SYMBOL NAME OF PART AND (NAVY MFGR'S. 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL lNG & DESIG. 
CORPS) DESIG-

NO. NATION 
PART INVOLVED 

STOCK NO. 
NO. 

CABLES (contin~.oed) 

Cable assembly, RF: RG-59/U; 55" Connector J115 N16-C-11965-91 01 * 1; SA:798ll W-3062 

lg excl terminations; connector UG- (1E) to J1529 SA:7988 

260/U at one end, at other end UG- (1 J) 

260/U modified to right angle 

Not Used 

Cable assembly, power: seven no. Connector J242 N17-C-48386-3209* 1· I SA:7720 W-3501 

16AWG copper cond; synthetic re- (2A) to J2004 SA:7720 

sin, 1000 v working; outer covering (2M) 

of tinned copper braid shield, cot-

ton braid synthetic (vinylite) insul-

ation 3/64" thick; round; 1/2" diom 

diom; 98" excl terminations; plug 

AN 3106B·-16S-1S one end; plug AN 

31068-16$-1 P other end 

Cable assembly, RF: RG-59/U; 90" Connector J255 N16-C-11967-1906* 1; SA:7721 W-3502 

lg excl terminations; one UG-260/U (2A) to J1621 SA:7721 

connector at each end (2J) 

Cable assembly, RF: RG-59/U; 93" Connector J237 N16-C-11967-2503* 1; SA:7722 W-3503 

lg excl terminations; one U(;-260/U (2A) to J1618 SA: 7722 

connector at each end (2J) 

Cable assembly, !~F: RG-59/U; one Interconnecting N16-C-12198-60S6* 1; SA:9173 W-3504 

cable 90" lg excl terminations; one :1252 (2A), J607 SA:9173 

cable 59" lg excl terminations; one (2H) and J1603 

cable 49" lg excl terminations; 90" (2J) 

cable has one UG-260/U connector 

l;ot furnished as o rna intenonce port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

TOT. 
NO. 
PER 
EO. 

1 

1 ' 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 
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X < 
0 ::I 
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0 "'tl,.. 
;:o ,..z 
C) W-3504 at each end; 59" cable has one UG- ;:o'-. 

z -4"11 ,.. (cont) 260/U connector at each end; 49" 
(.1\;:o 

.... cable has one UG-260/U connector 
.-;;a _....., 
"'""" modified to right angle at one end; -t 

at other end connector UG-261/U; 

three cables joined together at UG-

274/U tee 

W-3505 !Cable assembly, RF: RG-59/U; 159' Connector J261 

I 
I N16-C-11969-1244* 11· I 5A:7724 I W-3505 

lg excl terminations; one connector (2A) to J1723 5~:7724 
UG-260/U at each end (3J) 

W-3506 Cable assembly, RF: RG-59/U; 159' Connector J258 

I 
I N16-C-11969-1245* 11· I 5A:7725 I W-350(. 

;:o 
I g excl terminations; one connector (2A) to Jl522 5~:7725 m 

(.1\ 
UG-260/U at each end (1 J) -t 

;:o 

n W-3507 Cable assembly, RF: RG-59/U; 33" Connector J250 N 16-C-11965-2504 * 1· I SA:7726 I W-3507 . 
-t lg excl terminations; connector UG- (2A) to JllO 5A:7726 m 
c 260/U at one end; at other end UG- (20) 

z 
,..;jc 

(.1\ 

m 260/U modified to right angle <m 
(.1\V\ 

n 
c: W-3508 Cable assembly, RF: RG-59/U; 38" Connector J226 N 16-C-11965-4016 * 1· SA:7727 W-3508 1 :!:-t 
;:o . ,;a 

lg excl terminations; connector UG- (2A) to Jll6 5A:7727 
(.1\-

-t n 
-< 260/U at one end; at other end UG- (2D) 

"0-1 
-m 

z 260/U modifie.J to right angle 
~c 

"11 
0 

0 W-3509 Cable assembly, RF: RG-59/U; 43" Connector J208 N16-C-11965-6111 * 1; SA:7728 W-3509 ;c 
~ lg excl terminations; connector UG- (2A) to J111 SA:7728 ,.. 
-1 260/U at one end; at other end UG- (21)) 
0 z 260/U modified to right angle 

W-3510 Cable assembly, RF: RG-59/U; 41" Connector J251 

I 
I N 16-C-11965-4923* 11· 

I SA:7729 I W-3510 

lg excl terminations; connector UG- (2A) to J110 5~:7729 
260/U at one end; at other end UG- (2E) 

260/U modified to right angle 

W-3511 !Cable assembly, RF: RG-59/U;46" Connector J236 

I 
I N16-C-11965-7883* 11· I SA:7730 I W-3511 

lg excl terminations; connector UG- (2A) to J114 5~:7730 
260/U at one end; at ather end UG- (2E) 

260/U modified to right angle 
~ • 

W-3512 Cable assembly, RF: RG-59/U; 41" Connector J235 N16-C-11965-4922* 1· SA:7731 W-3512 1 w"' I o. 
(X) lg excl terminations; connector UG- (2A) to Jll4 SA:7731 Oln 

I 
.jlo. .. 

260/U at one end; at other end UG- (20) 
1-

w ~0 
' :I 

t<) w 
w * Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 01 

~(X) 

.;1 
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SYMBOL 
DESIG. 

W-3512 

(cant) 

W-3513 

W-3514 

W-3515 

W-3516 

W-3517 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 51" Connector J227 Nl6-C-ll965-8387* l· I SA:7732 W-3513 

lg excl terminations; connector UG- (2A) to Jll6 SA:7732 

260/U at one end; at other end UG- (2E) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 53" Connector J209 Nl6-C-ll965-8587* l· I SA:7733 W-3514 

lg excl terminations; connector UG- (2A) to Jlll SA:7733 

260/U at one end; at other end Uv- (2E) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 43" Connector J217 1~16-C-11965-61 07* l; SA:7734 W-3515 

lg excl terminations; connector UG- (2A) to Jll2 SA:7734 

260/u at one end; at other end UG- (20) 

260/U modified to right angle 

Cable assembly, power: seven no. Connector J239 N17-C-48381-1863* 1; SA:7735 W-3516 

l6AWG stranded copper cond; syn- (2A) to Jll7 SA:7735 

thetic resin; 1,000 V working; out- (2C) 

er covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" dinm; 25" lg ex~l 

terminations; plug AN 3106o-16S-

1S at one end; plug AN 3106B-16S-

1 P at other end 

Coble assembly, power: seven no. Connector J238 N17-C-48380-7101* 1; SA:7736 W-3517 

16AWG stranded copper cond; syn- (2A) to Jll7 SA:7736 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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REPAIR 
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0 ,,.. 
:;:o 
(;') W-3517 thetic resin 1 OOOV working; outer (28) 

,..:z 
:;o"-

:z (cant) covering of tinned copper braid 
...f., 

> "":;:o 
r- shield, cotton, braid, synthetic (vi- r-::C _..., 

nyl ite) insulation 3/64" thick; "".,.. ...f 

round; 1/2" diam; 20" lg excl term-

inations; plug AN 31068-165-15 at 

one end; plug AN 3106B-1l>5-1P at 

other end 

W-3518 I Cable assembly, power: seven no. Connector J241 I N 17-C-48382-4201 * 11· 15A:7737 lw-3518 

16AWG stranded copper cond; syn- (2A) to Jl17 5~:7737 
thetic resin, 1,000 V working; out- (2E) 

:;:o er covering of tinned copper braid 
m shield, cotton braid, synthetic (vi-
"" ...f nylite) insulation 3/64" thick; :;:o 
n round; 1/2" diam; 43" lg excl 
...f 

terminations; plug AN 31061l-165-m c 15 at one end; plug AN 31068-165-
:z: 

"" 
>:;:o 

m 1 P at other end 
<m 

n IIIII' 
:Z:...f 

c: W-3519 Cable assembly, power: seven no. Connector J240 1· N17-C-4838l-6145* SA:7738 W-3519 1 -:;:o 
:110 

I 
.,_ 

...f 16 stranded copper cond; synthetic (2A) to J117 5A:7738 ""n 
-< -o...f 

resin; 1000 V working; outer cover- (20) -'m 
:z: ing of tinned copper braid shield, 

~c 
'11 

0 

0 cotton braid, synthetic (vinylite) in sui-
:110 
~ otion 3/64" thick; round; V2" diam 31" 
> 
...f lg exc I terminations; plug AN 31 06d-

0 165-15 at one end; plug AN 31066-16 :z: 
5-1 P at other end 

W-3520 I Cable assembly, RF: RG-59/U; 21" Connector J206 

I 
I N16-C-11964-7904* 11· 

lsA:7739 lw-3520 

lg excl terminations; connector UG- (2A) to J111 ··s~:7739 
260/U at one end; at other end UG- (2B) 

260/U modified to right angle 

W-3521 I Cable assembly, RF: RG-59/U; 18" Connector J224 

I 
I N16-C-11964-7022* 11· 

lsA:7740 I W-3521 

lg excl terminations; connector UG- (2A) to Jl16 5~:7740 
260/U at one end; at other end UG- (2B) =e 
260/U modified to right angle 

I 
w 
Ul(ll 

00 . W-3522 Cable assembly, RF: RG-59/U; 30" Connector J216 N16-C-11965-1617* 1· SA:7741 W-3522 1 .... 
I 

I ""4n 

lg excl terminations; connector UG- (2Afto Jl12 SA:7741 
, .. 

W· =eo 
1'-0 

* Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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DESIG. 

W-3522 

(cant) 

W-3523 

W-3524 

W-3525 

W-3526 

W-3527 

W-3528 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

CABLES (continued) 

260/U at one end; at other end UG- (2C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 13" Connector J248 N16-C-11964-5505* 1; SA:7742 W-3523 

lg excl terminations; connector UG- (2A) to JllO SA:7742 

260/U at one end; at other end UG- (21:3) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 22" Connector J249 N16-C-11964-8221 * 1; SA:7743 W-3524 

lg excl terminations; connector UG- (2A) to JllO SA:7743 

260/U at one. end; at other end UG- (2C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 19" Connector J21 5 N16-C-11964-7324* 1; SA:7744 W-3525 

lg excl terminations; connector UG- (2A) to J112 SA:7744 
260/U at one end, at other end UG- (2B) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 27" Connector J207 Nl6-C-ll964-9750* 1; SA:7745 W-3526 

lg excl terminations; connector UG- (2A) to Jl11 SA:7745 

260/U at one end, at other end UG- (2C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 31" Connector J225 N16-C-11965-1922* 1; SA:7746 W-3527 

lg excl terminations; connector UG- (2A) to Jll6 SA:7746 

260/U at one end; at oth!!r end UG- (2C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 21" Connector J233 N16-C-11964-7905* 1; SA:7747 W-3528 

I g excl terminations; connector UG- (2A) to Jl14 SA:7747 

260/U at one end; at other end UG.- (2B) 

260/U modified to right angle 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabriacted. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

1 

1 

I 

EQUIP. 
REPAIR 
PARTS 

z 
X <( 

0 :;) 

ca 0 

z 
>-;a 
<m 
(II (II 

=--~ "'O;:o 
Vl-
.g(') 
..o-1 
ll:lm 
oC 



0 
;iiC 

C') 

z ,.. 
r 

;iiC 
m 

"' -4 
;iiC 

n 
-1 
m 
0 
VI 
m 
n 
c: 
;iiC 

-4 
-< 
z , 
0 
;iiC 
~ ,.. 
-4 
0 z 

CX) 

I 
w 
~ 
..... 

W-3529 

W-3530 

W-3531 

W-3532 

W-3533 

W-3534 

W-3535 

W-3536 

Cable assembly, RF: RG-59/U; 31" Connector J234 

lg excl terminations; connectorUG- (2A) to Jll4 

260/U ot one end; at other end UG- (2C) 

260/U modified to right angle 

Cable assembly, RF; RG-59/U; 37" Connector Jl13 

lg excl terminations; one UG-260/U (2B) to J302 

at each end, modified to right angle (2F) 

Cable assembly, RF: RG-59/U; 33" Connector J113 

lg excl terminations; one UG-260/U (2C) to J303 

at each end, modified to right angle (2F) 

Cable assembly, RF: RG-59/U; 33" Connector Jll3 

lg excl terminations; one UG-260/U (20) to J307 

at each end, modified to right angle (2F) 

able assembly, RF: RG-59/U; 19" Connector Jll3 

lg excl terminations; one UG-260/U (2E) to J304 

at each end, modified to right angle (2F) 

Cable assembly, RF: RG-59/U; 35" Connector J305 

lg excl terminations; one UG-260/U (2F) to J403 

at each end, modified to right angle (2K) 

Cable assembly, RF: RG-59/U; 51" Connector J306 

lg excl terminations; connector UG- (2F) to J 1607 

260/U at one end; at other end UG- (2J) 

260/U modified to right angle 

Cable assembly, special purpose: 

ten no. 20AWG stranded copper 

cond; four no. 16 stranded copper 

cond; synthetic resin covered by 

glass outer braid; 1,000 V working; 

outer covering of tinned copper 

braid shield, cotton braid, synthe

tic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 36 1/2" 

lg excl terminations, plug AN 3106 

B-20-27S one end; plug AN 31 06B-

20-27P other end 

Connector J308 

(2F) to J2009 

(2M) 

Nl6-C-11965-191 0* 

Nl6-C-11965-3726* 

N 16-C-11965-2506 * 

N16-C-ll965-1928* 

N16-C-11964-7330* 

Nl6-C-11965-3101 * 

Nl6-C-11965-8393* 

N17-C-48887-1215* 

1; 

SA:7748 

1; 

SA:7749 

1; 

SA:7750 

1; 

SA:7751 

l; 

SA:7752 

1; 

SA:7753 

1; 

SA:7754 

1; 

SA:7755 

SA:7748 W-3529 

SA:7749 W-3530 

SA:7750 W-3531 

SA:7751 W-3532 

SA:7752 W-3533 

SA:7753 W-3534 

SA:7754 W-3535 

SA:7755 -3536 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 
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W-3537 

W-3538 

W-3539 

W-3540 

W-3541 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

CABLES (continued) 

Cable assembly, RF: RG-59/U; 46" Connector J704 N16-C-ll965-7885* 1· I SA:7756 W-3537 

lg excl terminations; connector UG- (2G) to J1606 SA:7756 

260/U at one end; at other end UG- (2J) 

260/U modified to right angle 

Cable, assembly, I<F: RG-59/U; 23" Connector J705 N16-C-11964-8305* 1· I SA:7757 W-3538 

lg excl terminations; connector UG- (2G) to J604 SA:7757 

260/U modified to right angle at (2H) 

each end 

Cable assembly, special purpose: Connector J706 N17-C-48886-9997* 1· I SA:7758 W-3539 

ten no. 20A WG stranded copper (2G) to J2008 SA:7758 

cond; four no. 16AWG stranded cop- (2M) 

per cond; synthetic res in covered 

by gloss outer braid; 1,000 V work-

ing; outer covering of tinned cop-

per braid shield; cotton braid, syn-

thetic (vinylite) insulation3/64" 

thick; round; 9/16" diam; 32 1/2" 

lg excl terminations; plug AN 3106 

B-20-275 one end; plug AN 31 06B-

20-27P other end 

Cable assembly, RF: RG-59/U; 29" Connector J606 N16-C-11965-1301* 1. 
I SA:7759 W-3540 

lg excl terminations; one UG-260/U (2H) to J402 SA:7759 

at each end modified to right angle (2K) 

Cable assembly, RF: RG-59/U; 75" Connector J115 N16-C-11966-6160* 1· I SA:7760 W-3541 
lg excl terminations; connector UG- (2A) toJ1615 SA:7760 

260/U at one end; at other end UG- (2J) 
26QIU modified to right angle 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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"'tl,.. 
;o ,..:z 
£! W-3542 Cable assembly, RF: RG-59/U; 70" Connector J 11 5 N16-C-11966-4663* 1 i SA:7761 W-3542 1 :110 ......... 

% 
-4, ,.. lg excl terminations; connector UG- (2C) to J1616 SA:7761 (l';o 

r 260/U at one end; at other end UG- (2J) 
r~ _...., 
(I' .... 

260/U modified to right angle -4 

W-3543 I Cable assembly, RF: RG-59/U; Connector J602 N 16-C- 11968-3201 * 1· ' 
SA:7762 IW-3543 

142" lg excl terminations; connec- (2R) to J1824 SA:7762 

tor UG-260/U at one end; at other (4K) 

IJG-260/U modified to right angle 

W-3544 I Coble assembly, special purpose: Connector J608 I N17-C-48886-9800* 1. I SA:7763 lw-3544 
' 

ten no. 20AWG stranded copper (2H) to J2007 SA:7763 

cond; four no. 16AWG stranded cop- (2M) 
;o 

per cond; synthetic resin covered m 
(I' 

by gloss outer braid; 1,000 V work-.... 
:110 ing; outer covering of tinned cop-n 
-4 per braid shield; cotton braid, syn-
m thetic {vinylite) insulation 3/64" z 
0 
(I' thick; round; 9/16" diom; 26 1/2" 

,..:110 
<m 

m (I' (I' 

n lg excl terminations; plug AN 3106 ::Z:-1 c: B-20-275 one end; plug AN 31066-
-;o 

;o "'tl-- "'n .... 20-27P other end -o-1 
-< -m - W-3545 Cable assembly, RF: RG-59/U; Connector J 1605 N16-C-11968-9395* 1· SA:7764 W-3545 1 ~0 z ' , 154" lg excl terminations; one con- (2J) to J 1803 SA:7764 0 

0 
:110 nector UG-260/U at each end (4K) 
J: ,.. 

W-3546 Cable assembly, RF: RG-59/U; Connector J1608 N16-C-11968-9397* 1· I SA:7765 I W-3546 
-4 ' 
0 154" lg excl terminations; one con- (2J) to J 1807 SA:7765 
z nectar UG-260/U at each end (4K) 

W-3547 I Cable assembly, RF: RG-59/U; Connector J1625 N16-C-11968-4299* 1; I SA:7766 I W-3547 

129" lg excl terminations; one con- (2J) to J1724 SA:7766 

nector UG-260/U at each end (3J) 

W-3548 I Cable assembly, RF: RG-59/U; Connector J1624 I N16-C-11968-4301* 1· I SA:7767 I W-3548 
' 

129" lg excl terminations; one con- (2J) to J1524 SA:7767 

nectar UG-260/U at each end (1 J) 

W-3549 I Cable assembly, RF: RG-59/U; Connector J 1619 N16-C-11969-1247* 1· 
' 

SA:7768 W-3549 I :E 
I 

159" lg excl terminations; one con- (2J) to J237 SA:7768 w 
V1CI' 

(X) I nectar UG-260/U at each end (3A) ,j:a,. CD 

I 
...., n 
I .. 

w =eo 
t-0 * Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 
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W-3550 

W-3551 

W-3552 

W-3553 

W-3554 

W-3555 

W-3556 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR ALL AND AND NAME OF PART AND 
FUNCTION 

(NAVY 
(SIGNAL MFGR'S. DRAW- SYMBOL 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION PART INVOLVED 

NO. NO. 

CABLES (continued} 

Cable assembly, RF: RG-59/U; 55" Connector J115 N16-C-11965-91 05* 1· , SA:7769 W-3550 

lg excl terminations; connector UG- (2E) to J1629 SA:7769 

260/U at one end; at other end UG- (2J) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 61" Connector J 115 N16-C-11966-1905* 1; SA:7770 W-3551 

lg excl terminations; connector UG- (2D) to J1628 SA:7770 

260/U at one end; at other end UG- (2J) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 44" Connector J1637 N16-C-11965-6705* 1· 
' 

SA:7771 W-3552 

lgexcl terminations; connector UG- (2J) to J811 SA:7771 

260/U ot one end; ot other end UG- (2L) 

260/U modified to right ongle 

Cable assembly, RF: RG-59/U; 45" Connector Jl638 Nl6-C-11965-7293* 1· 
' 

SA:7772 W-3553 

lg excl terminations; connector UG- (2J) to J812 SA:7772 

260/U at one end; at other end UG- (2L) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 43'' Connector Jl636 Nl6-C-ll965-6117* 1; SA:7773 W-3554 

lg excl terminations; connector UG- (2J) to J81 0 SA:7773 

260/U ot one end; at other end UG- (2L) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 50" Connector J1635 Nl6-C-11965-8287* 1; SA:7774 W-3555 

lg excl terminations; connector UG- (2J) to J813 SA:7774 

260/U at one end; at other end UG- (2L) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 51" Connector J 1634 Nl6-C-11965-8391* 1; SA:7775 W-3556 

·lg excl terminations; connector UG- (2J) to J814 SA:7775 

Not furnished f:!S a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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W-3556 

( cont) 

W-3557 

W-3558 

W-3559 

W-3560 

W-3561 

260/U at one end; at other end UG-1 (2L) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 52" Connector J1633 

lg excl terminations; connector UG- (2J) to J815 

260/U at one end; at other end UG- (2L) 

260/U modified to right angle 

Cable assembly, R F: RG-59/U; 42'' Connector J1631 

lg excl terminations; connector UG- (2J) to J809 

260/U at one end; at other end UG- (2L) 

260/U modified to right angle 

Cable assembly, special purpose: Connector J404 

ten no. 20AWG stranded copper (2K) to J2006 

cond; four no. 16AWG stranded cop- (2M) 

per cond; synthetic resin covered 

by gloss outer braid; 1,000 v work-

ing; outer covering of tinned cop-

per braid shield, cotton braid, syn-

thetic (vinylite) insulation 3/64" 

thick; round; 9/16" diom; 16 1/2" 

lg excl terminations; plug AN 3106 

B-20-27S at one end; plug AN 3106 

B-20-27P at other end 

Cable assembly, special purpose: j Connector J816 

ten no. 20AWG stranded copper (2L) to J2005 

cond; four no. 16A WG stranded cop (2M) 

per cond; synthetic res in covered 

by gloss outer braid; 1,000 v work-

ing; outer covering of tinned cop-

per braid shield, cotton braid, syn-

thetic (vinylite) insulation 3/64" 

thick; round; 9/16" diom, 16 l/2" 

lg excl terminations; plug AN 3106 

B-20-27S at one end; pi ug AN 3106 

B-20-27P at other end 

N16-C-11965-8486* 

N16-C-11965-5517* 

N17-C-48886-9374* 

N17-C-48886-9379* 

1; 

SA:7776 

1; 

SA:7777 

1; 
SA:777U 

1; 

SA:77H 

SA:7776 

SA:7777 

SA:7778 

SA:7779 

W-3557 

W-3558 

W-3559 

W-3560 
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~ 
Coble assembly, special purpose: Connector Nll-C-48614-5845* 1; SA: 7780 W-3561 1 w 

U'ICII 

00 three no. 20 AWG stranded copper J2002 (2M) to SA: 7780 VI • o..n 
I cond; synthetic resin; 1,000 v work- fan motor (2) ~ i' 
~ I ~ 
~ CN 
-a. * Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. ~ 00 
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W-3561 

(cant) 

W-3562 

W-3563 

W-3564 

W-3565 

W-3566 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

EQUIP 
PARTS REPAIR 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR All TOT. 
(NAVY AND AND DRAW- SYMBOL NO. NAME OF PART AND FUNCTION (SIGNAL MFGR'S. 
TYPE) lNG & DESIG. PER DESCRIPTION CORPS) DESIG- z 
NO. STOCK NATIQN 

PART INVOLVED EQ. )( c( 

NO. 0 ::;) 

NO. 1111 a 

CABLES (continued) 

ing; outer covering of tinned cop-

per braid shield, cotton braid, syn-

thetic (vinylite) insulation 3/64" 

thick; round; 5/16" diam; 26" lg 

excl terminat~ons; plug AN 31068-

14S-12S one end; plug AN-31068-

14S-12P other end 

Cable assembly, power: three no, Connector J2003 N17-C-4S297-7411 * 1; SA:7781 W-3562 1 

12AWG stranded copper cond; syn· (2M) to J3407 SA:7781 

thetic resin; 1,000 v working; outer (3L) 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 86 1/2" lgexcl 

terminations; plug AN 31068-20-35 

at one end; plug AN 31 06B-20-3P at 

other end 

Cable assembly, RF: RG-59/U; 50" Connector J218 N16-C-11965-8285* 1; SA:7782 W-3563 1 
lg excl terminations; connector UG- (2A) to J112 SA:7782 

260/U at one end; at other end UG- (2E) 

260/U modified to right angle 

Not Used 

Not Used 

Coble assembly, RF: RG-59/U; 139" Connector J605 N16-C-11968-697 4* 1· I SA:7989 W-3566 1 
lg exl terminations; connector UG- (2H) to J1841 SA:7989 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 



0 

r-3~7 
.,,... 

;a >z - ;a-....... 
C') W-3567 Cable assembly, special purpose: Two cables join- Nl6-C-12164-7294* 1· SA:9179 1 -4"1'1 
% 

I 

CII;D 

> RG-59/U; one cable 57" lg excl ed to connect SA:9179 .-;a .- terminations; other cable 77" lg J603 (2H) and iii~ 
excl terminations; 57" cable has J1844 (4K) 

... ~ 
connector UG-260/U at one end, 

jack UG-261 /U at other end; 77" 

cable has connector UG-260/U at 

one end, at other end UG-260/U 
modified to right angle 

W-3568 \Not Used 
thru 

;a W-3600 m 
VI W-3601 Cable assembly, RF: R~-59/U; one Interconnecting 

I 
I N16-C-12198-6081 * 11· lsA:9174 ~-3601 -4 5~:9174 ;a cable 49" lg excl terminations; one !1252 (3A), J607 n cable 59" lg excl terminations; one (3H) and Jl703 -4 m cable 90" lg excl terminations; 49" (3J) :z 

0 >;a 
VI cable has connector UG-261/U at <m 
m CliVI 
n one end, at other end connector UG :Z:-t 
c 260/U modified to right angle; 59" ::'6lla 
;a e~~n 
=i cable IXJs one connector UG-260/U ..0-t 
-< at each end; 90" cable has one con· 

-m 
% nectar UG-260/U at each end three 

!o 
"TI 
0 cables ore joined together at UG-
;10 
~ 274/U tee 
> ... W-3602 Cable assembly, power: seven no. Connector J242 

I 
I Nl7-C-48385-8756* 11; I SA:7785 ! W-3602 

0 
:z 16AWG stranded copper cond; syn· (JA) to J2004 SA:7785 

thetic resin; 1,000 v working; outer (3M) 

covering of tinned copper braid 
shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 98" lg excl term-
inotions; plug AN 3106B-16S-1S one 

end; plug AN 3106B-16S-1P other 

end I I I I I I I I I I~ 
I 

W-3603 Cable assembly, RF: RG-59/U; 90" Connector J255 N16-C-11967-1907* 1; SA:7786 W-3603 1 
w 
c.n.,. 

00 lg excl terminations; one connector (3A) to J1721 SA:7786 ~· I ~ I UG-260/U at each end (3J) ~-w 1 0 w :a 
w ~ w * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. woo 
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SYMBOL 
DESIG. 

W-3604 

W-3605 

W-3606 

W-3607 

W-3608 

\¥-3609 

W-3610 

W-3611 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

Not Used 

Cable assembly, RF: RG-59/U; Connector J261 N 16-C-11969-5264 * 1· , SA:7788 W-3605 

179" lg excl terminations; one UG- (3A) to J 1523 SA:7788 

260/U connector at each end (1 J) 

Cable assembly, RF: RG-59/U; Connector J258 N16-C-11969-1242* 1; SA:7789 W-3606 

159" lg excl terminations; one UG- (3A) to J1622 SA:7789 

260/U connector at each end (2J) 

Cable assembly, RF: RG-59/U; 41'' Connector J251 N16-C-11965-4917* 1· , SA:7790 W-3607 

lg excl terminations; connector UG- (3A) to J110 SA:7790 

260/U at one end; at other end UG- (3E) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 33" Connector J250 I'< 16-C-11965-2507* 1· , SA:7791 W-3608 

lg excl terminations; connector UG- (3A) to JllO SA:7791 

260/U at one end; at other end UG- (3~) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; Set' Connector J218 N 16-C-11965-8283* 1; SA:7792 W-3609 

lg excl terminations; connector UG- (3A) to J112 SA:7792 

260/U at one end; at other end UG- (3E) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 38' Connector J226 N16-C-11965-4017* 1; SA:7793 W-3610 

lg excl terminations; connector UG- (3A) to J116 SA:7793 

260/U at one end; at other end UG- (3D) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 43" Connector J208 N16-C-11965-6112* 1· , SA:7794 W-3611 

lg excl terminations; connector UG- (3A) to J111 SA:7794 

260/U at one end; at other end UG- (3D) 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 :) 

cQ 0 

:z: 
,..;IC 
<m 
"' Cit %-I 
-;IC .,_ 
e~tn 
-o-1 
-m 
~0 
0 



0 ~ ~ 

~ W-3611 260/U modified to right angle S ~ 
% ~~ 
~ (cant) r ~ r • 

W-3612 Cable assembly, RF: RG-59/U; 49" Connector J236 N16-C-11965-8183* 1; SA:7795 W-3612 1 ~ ~ 
lg excl terminations; connector UG- (3A) to J114 SA:7795 

260/U at one end; at other end UG- (3E) 

260/U modified to right angle 

W-3613 I Cable assembly, RF: RG-59/U;41" Connector J235 I I 1-116-C-11965-4924* 11; I SA:7796 IW-3613 

lg excl terminations; connector UG- (3A) to J114 SA:7796 

260/U at one end; at other end UG- (3D) 

260/U modified to right angle 

~ W-3614 Cable assembly, RF: RG-59/U;51" Connector J227 I I N16-C-11965-8376* 11; I SA:7797 /W-3614 

~ lg excl terminations; connector UG- (3A) to J116 SA:7797 
-t 
~ 260/U at one end; at other end UG- (3E) 

n 260/U modified to right angle 
-t g: W-3615 Cable assembly, RF: RG-59/U;53" Connector J209 N16-C-11965-8588* 1; SA:7798 W-3615 • z 
~ lg excl terminations; connector UG- (3A) to J111 SA:77'98 <,.. ~ m m 
n 260/U at one end; at other end UG- (3E) ~ ~ 
~ 260/U modified to right angle :;; ::2 

~n 

~ W-3616 Cable assembly, RF: RG-59/U;43" Connector J217 N16-C-11965-6115* 1; SA:7799 W-3616 1 -o -t -m z lg excl terminations; connector UG- (3A) to J112 SA: 7799 ~ C 

~ 260/U at one end; at other end UG- (3D) 
0 

:10 260/U modified to right angle 
~ 
~ W-3617 Cable assembly, power: seven no. Connector J239 I I N17-C-48381-1868* 11; I SA:7800 IW-3617 

0 16AWG stranded copper cond; syn- (3A) to Jll7 SA:7800 

% thetic resin; 1,000 v working; outer (3C) 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi

nylite) insulation 3/64" thick; 

round; 1/2" diam; 25" lg excl term

inations; plug AN 3106B-16S-1Sone 

end; plug AN 3106B-16S-1P other 

end 

W-3618 I Cable assembly, power: seven no. Connector J238 Nll-C-48380-7106* 1; SA:7801 W-3618 1 ~ 
w 

16AWG stranded cQpper cond; syn- (3A} to J117 SA:7801 ~ Cll 

00 thetic resin; 1,000 v working; outer (3B) j a 
W
I covering of tinned copper braid ~ 0 ~. :II 

w ~ 
U1 * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. ;) 

I I I 1 I I 00 
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SYMBOL 
DESIG. 

W-3618 

(cont) 

W-3619 

W-3620 

W-3621 

* 

TABLE 8·4. COMBINED PARTS AND ,REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

., 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continuedj 

I shield; cotton braid, synthetic (vi-

nyl ite) insulation 3/64" thick; 

round; 1/2" diam; 20" lg excl term-

inations; plug AN 31068-165-lS 

one end; plug AN 31068-165-1P 

other end 

Cable assembly, power: seven no. Connector J241 N17-C-48382-4006* 1; SA:7802 W-3619 

16 AWG stranded copper cond; syn- (3A) to J117 5A:7802 

thetic resin; 1,000 v working; outer (3E) 

covering of tinn~d copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 42" lg excl term-

inations; plug AN 3106B-16S-1Sone 

end; plug AN 3106B-16S-1P other 

end 

Cable assembly, power: seven na. Connector J240 N17-C-48381-6150* 1. 
' SA:7803 W-3620 

16AWG stranded copper cond; syn- (3A) to Jll7 SA:7803 

thetic resin; 1,000 v working; outer (3D) 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 31" lg excl term-

inations; plug AN 31068-165-15one 

end, plug AN 31068-16S-1P other 

end 

Cable assembly, RF: RG-59/U;21" Connector J206 N 16-C-11964-7903* 1. 
' 

SA:7804 W-3621 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. X <( 

0 ::;) 

Ill 0 

1 

1 

1 



0 
2!! 
~ 
:z: ,.. 
r-

~ 
m 

W-3621 

(cant) 

W-3622 

W-3623 

~ I W-3624 
jiO 

n 
-1 
m 
c 
~ I W-3625 
n 
c 
;'10 

-1 
-< 
z I W-3626 ., 
0 
;'10 
~ ,.. 
-1 
0 I W-3627 :z: 

W-3628 

W-3629 

co 

lg excl terminations; connector UG-,{3A) to J111 

260/U at one end; at other end UG- {38) 

260/U modified to right angle 

Coble assembly, RF: RG-59/U; 18" Connector J224 

lg excl terminations; connector UG- (3A) to J116 

260/U at one end, at other end UG- (38) 

260/U modified to right angle . 
Cable assembly, R F: RG-59/U; 30'' Connector J216 

lg excl terminations; connector UG- (3A) to J112 

260/U at one end; at other end UG- (3C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 13" Connector J248 

lg excl terminatio?s; connector UG- (3A) to J110 

260/U at one end;' at other end UG- (3B) 

260/U modified to right angle· 

Cable assembly, RF: RG-59/U; 22" Connector J249 

lg excl terminations; connector UG- (3A) to J110 

260/U at one end; at other end UG- (3C) 

260/U modified to right angle 

Coble assembly, RF: RG-59/U; 19" Connector J215 

lg excl terminations; connector UG- (3A) to Jll2 

260/U at one end; at other end UG- (38) 

260/U modified to right angle 

Coble assembly, RF: RG-59/U; 27" Connector J207 

lg excl terminations, connector UG- (3A) to Jlll 

260/U at one end; at other end UG- (3C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 31" Connector J225 

lg excl terminations; connector UG- (3A) to J116 

260/U at one end; at other end UG- (3C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U;21" Connector J233 

lg excl terminations; connector UG- (3A) to J114 

260/U at one end; at other end UG- (38) 

260/U modified to right angle 

N16-C-11964-7006* 

Nl6-C-11965-1603* 

t-116-C-11964-5503* 

N16-C-11964-8222* 

N16-C-11964-7326* 

N16-C-11964-9754* 

N16-C-11965-1924* 

N16-C-11964-7902* 

SA:7804 

1; 
SA:7805 

1; 
SA:7806 

SA:7805 W-3622 

SA:7806 W-3623 

1; I SA:7900 IW-3624 

SA:7900 

1; I SA:7807 IW-3625 

SA:7807 

1; I SA: 7808 lw-3626 

SA:7808 

1; I SA: 7809 !w-3627 

SA:7809 

1; 
SA:7810 

1; 
SA:78'11 

SA:7810 W-3628 

SA:7811 W-3629 

I 
w 
w 
..._J * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 
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SYMBOL 

DESIG. 

W-3630 

W-3631 

W-3632 

W-3633 

W-3634 

W-3635 

W-3636 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. NO. 

CABLES ('continued) 

Cable assembly, RF: RG-59/U; 31" Connector .J234 N16-C-11965-1925* 1· I SA:7812 W-3630 

lg excl terminations, connector UG- (3A)toJ114 SA:7812 

260/U at one end; at other end UG- (3C) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 37' Connector J113 N 16-C-11965-3727* 1· I SA:7813 W-3631 

lg excl terminations; connector UG- (3B) to J302 SA:7813 

260/U at each end modified to ' (3F) 

right angle 

Cable assembly, RF: RG-59/U; 33"' Connector J113 N 16-C-11965-2503* 1· I SA:7814 W-3632 

lg excl terminations; connector UG- (3C) to J303 SA:7814 

260/U at each end modified to (3F) 

right angle 

Cable assembly, RF: RG-59/U; 28" Connector J 113 N16-C-11965-1023* 1; SA:7815 W-3633 

lg excl terminations; connector UG- {30) to J307 SA:7815 

260/U at each end modified to {3F) 

right angle 

Cable assembly, RF: RG-59/U; 19" Connector J113 N16-C-11964-7327* 1; SA:7816 W-3634 

lg excl terminations; connector UG- (3E) to J304 SA:7816 

260/U at each end modified to {3F) 

right angle 

Cable assembly, RF: RG-59/U; 38" Connector J305 N 16-C-11965-4019* 1· , SA:7817 W-3635 

lg excl terminations; connector UG- {3F) to .J403 SA:7817 

260/U at each end modified to {3K) 

right angle 

Cable assembly, RF: RG-59/U; 51" Connector J306 N16-C-11965-8389* 1· , SA:7818 W-3636 

lg excl terminations; connector UG- {3F) to J1707 SA:7818 

Not furnished as a maintenence part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 

X < 
0 ::J 
r:a 0 

1 

1 

1 

1 

1 

1 

1 



0 "'0,.. 
:;a 

Ci 
,..% 

W-3636 260/U at one end; at other end UG- (3J) 
;D'-

z iif~ ,.. (cont) 260/U modified to right angle r::O ... 
W-3637 Cable assembly, special purpose: Connector J308 N17-C-48887-l220* 1; SA:7819 W-3637 1 - ~ e~~,... 

ten no. 20AWG stranded copper (3F) to J2009 SA:7819 
jl 

cond, four no. 16AWG stranded (3M) 

cond; synthetic resin covered by 

glass outer braid; 1,000 v working; 

outer covering of tinned copper 

braid shield, cotton braid synthe-

tic (vinyl ite) insulation 3/64" 

thick; round; 9/16" diam; 36 1/2" 
:;a lg excl terminations; plug AN 3106 
m 
Cll B-20-275 one end; AN 31066-20-
-4 
:;a 27P at other end 

n 
W-3638 Cable assembly, RF: RG-59/U; 42" N 16-C-11965-5515* 1· SA:7820 W-3638 

-.4 Connector J704 ' m lg excl terminations; connector UG- (3G) to J1706 SA:7820 
0 

z ,..:;o 
Cll 260/U at one end; at other end UG- (3J) 
m 

<m 
n 260/U modified to right angle 

CIICII 

c: 
::1:-t 

:;a W-3639 Cable assembly, RF: RG-59/U; 23" Connector J705 N16-C-11964-8303* 1· SA:7821 W-3639 1 
;;:;a 

.... 
, e~~;; 

-< lg excl terminations; one connec· (3G) to J604 SA:7821 00-f 
-m - tor UG-260/U at each end modified (3H) !o z ., 

to right angle 0 
:;a 

W-3640 Cable assembly, special purpose: Connector J706 
I 

I N17-C-48886-1005* 11. I SA:7822 IW-3640 
~ ,.. 

ten no. 20AWG stranded copper (3G) to J2008 5~:7822 
~ 
0 cond; four no. 16AWG stranded cop- (3M) 
z per cond; synthetic resin covered 

by glass outer braid; 1,000 v work-

ing; outer covering of tinned cop· 

per braid shield, cotton braid, syn· 

thetic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 32 1/2" 

lg excl terminations; plug AN 3106 

B-20-27S one end; plug AN 31068· 

20-27P other end ~ 
I 

Cable assembly, RF: RG-59/U; 7S' SA:7823 W-3641 1 
W-3641 Connector J115 N 16-C-11966-6158* 1· We~~ , a- • 

~L 
lg excl terminations; connectorUG- (3B) to J1715 SA:7823 

w n "' .. 
260/U at one end; at other end UG- (3J) 

I -
~ 0 
I :I 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannc•t be rep aired or fabricated. 
w 
;co 

,, 
i:l 
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SYMBOL 
DESIG. 

W-3641 

(cant) 

W-3642 

W-3643 

W-3644 

W-3645 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CO.RPS) DESIG-
NO. 

STOCK NATION PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

260/U modified to right angle 

Cable assembly, RF: Rv-59/U; 7rJ' Connector Jll 5 N 16-C-11966-4661 * 1; SA:7824 W-3642 

lg excl terminations; connector UG- (3C) to J1716 SA:7824 

260/U at one end; at other end UG- (3J) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; Connector J602 N16-C-11963-3705* 1; SA:7825 W-3643 

127" lg excl terminations; connec· (3tl) to J1825 SA:7325 

tor UG-260/U at one end; at other (4K) 

end UG-260/U modified to right 

angle 

,Cable assembly, RF: R.(;-59/U; 33'' Connector J606 '' 16-C-11 S.t.S-2505* 1; SA:7826 W-3644 

lg excl terminations; one connec- (3H) to J402 SA:7826 

tor UG-260/U modified to right (3K) 

angle at each end 

Cable assembly, special purpose: Connector J608 N17-C-48886-9805* 1; SA:7827 W-3645 

ten no. 20AWG stranded copper (3H) to J2007 SA:7327 

cond; four no. 16AWG stranded cop- (3M) 

per cond; synthetic res in covered 

by glass braid, 1,000 v working; 

outer covering of tinned copper 

braid shield, cotton braid, synthe-

tic (vinylite) insulation 3/64" 

thick, round; 9/16" diem; 26 1/2" 

lg excl terminations; plug AN 3106 

B-20-275 one end; plug AN 310613-

20-27P at other end 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be rep1.1ired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

I 

1 

EQUIP . 
REPAIR 
PARTS 
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0 :I 
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>::t~ 
<m 
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"t1,.. 
0 ,..% 
;lD 

c:; W-3646 Coble assembly, RF: RG-59/U; Connector J 1705 N16-C-11968-6972* 1· SA:7828 W-3646 1 llD' 
' 

.... ., 
% 139" lg excl terminations; one UG- {3J) to J1804 SA:7828 

Cl\;lD 

,.. r'!" 
r 260/U connector at each end {4K) 

-.v 
~· 

W-3647 Not Used 

W-3648 Cable assembly, RF: RG-59/U; Connector J1708 N16-C-11968-7200* 1; SA:7830 W-3648 

141" lg excl terminations; one UG- .{3J) to J1808 SA:7830 

260/U connector at each end {4K) 

W-3649 I Cable assembly, RF: RG-59/U; 61" Connector J 115 I 
IN16-C-11966-1903* 11· I SA:7831 IW-3649 

lg excl terminations; connector UG- {30) to J1728 S~:7831 
260/U at one end; at other end UG- (3J) 

260/U modified to right angle 
I I 1-

;lD 
m W-3650 Cable assembly, RF: RG-59/U; 55" Connector Jl15 

I 
IN16-C-ll965-9103* 11· 

I SA:7832 IW-3650 
(1\ S~:7832 -t lg exd terminations; connector UG- {3E) to J1729 ;a 
n 260/U at one end; at other end UG- {3J) 
-t 260/U modified to right angle m % 

0 
,..;a 

(1\ W-3651 Cable assembly, special purpose: Connector J404 N17-C-48886-9399* 1· SA:7833 W-3651 1 <m 
' 

m SA:7833 "'"' 
n ten no. 20AWG stranded copper (3K) to J2006 :C-t 

c: 
-;a 

cond; four no. 16AWG stranded cop- {3M) 
"U-

;lD 
e~~n 

-t per cond; synthetic resin covered 
-o-t 

-< 
-m 

by glass outer braid; 1,000 v work· ~c 
0 

% ing; outer covering of tinned cop-., 
0 per braid shield, cotton braid, syn· 
;a 
~ thetic (vinylite) insulation 3/64" ,.. 

thick; round; 9/16" diam; 16 1/2" -t -0 lg excl terminations; plug AN 3106 
% 

B-20-27S one end; plug AN 31068-

20-27P at other end 

W-3652 I Not Used 

W-3653 Cable assembly, power: three no. Connector J341 0 
I 

I N17-C-48297-7416* 11 . I SA:7835 I W-3653 

12AWG stranded copper cond; syn- {3L) to J2203 S~:7835 
thetic resin; 1,000 v working; out- {4N) 

er covering of tinned copper braid 

shield, cotton 'braid, synthetic (vi- ~ 
I 
w 

nylite) insulation 3/64" thick; t"' 
round; 1/2" diam; 86 1/2" lg excl 

o.• 
00 

I ~ 

.J..· terminations; plug AN 31066-20-35 ~0 

w at one end; plug AN 3106B-20-3P 
w:s 
0. 

~ * Not furnished as a maintenancE! pa!J· lf failure occurs, do not request repla"cement unless the ftem cannot be repaired or fabricated-
U1 

.....a. 
woo 

, > 7' " 
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SYMBOL 
DESIG. 

W-3653 

(cont) 

W-3654 

W-3655 

W-3656 

W-3657 

* 

TABLE 8-4. COMB~NED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG- lNG & DESIG. 
NO. 

STOCK NATION PART INVOLVED 
NO. NO. 

CABLES (continued) 

!at other end 1 

Cable assembly, power: three no. Connector J3408 · N17-C-48289-4685* 1; SA:7836 ~-3654 
12AWG stranded copper cond; syn- (3L) to J2003 SA:7836 

thetic resin; 1,000 v working; outer (3M) 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 36 1/2" lg excl 

erminations; plug AN 31 06B-20-3S 

at one end; plug AN 31 06B-20-3P at 

jother end 

Not Used 

Cable assembly, power: three no. Connector J3409 N17-C-48298-5381 * 1; SA:7838 ~-3656 
12AWG stranded copper cond; syn- (3L) to J21 03 SA:7838 

thetic resin; 1,000 v working; outer (4M) 

covering of tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thick; 

round; 1/2" diam; 96 1/2" lg excl 

terminations; plug AN 31 06B-20-3S 

lot one end; plug AN 3106B-20-3P at 

other end 

Cable assembly, special purpose: Connector J2002 N17-C-48614-5850* 1; SA:7839 ~-3657 
three no. 20AWG stranded copper (3M) to fan motor SA:7839 

cond; synthetic resin; 1,000 v work-

ing; outer covering of tinned cop-

per braid shield, cotton braid, syn-

Not furnished a.s o maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 :I 
al 0 

z 
>;~~~:~ 
<m 
"'"' ::1:-t -:::u .,_ 
"'n 
-G-t 
-'m 
~0 
0 



0 
:;o 

.,,.. ,..z 
~ W-3657 thetic (vinylite) insulation 3/64" :10'-... 
:z --4'11 ,.. (cont) thick; round; 5/16" diam; 26" lg Clt:;Q 

r 
excl terminations; plug AN 31066-

r~ -..., 
e~t,.. 

145-125 at one end; plug AN 31066- -t 

145-12P at ather end 

W-3658 Not Used 

W-3659 Not Used 

W-3660 Cable assembly, RF: RG-59/U; Connector J605 

I 

IN16-C-11968-3703* 11· 
I5A:8367 IW-3660 

127" lg excl terminations; connec- (3H) to J1842 5~:8367 
tor UG-260/U at one end; at other (4K) 

:;o end UG-260/U modified to right 
m angle Cit 
-t 
:;o W-3661 Cable assembly, RF: RG-59/U; one Connector J603 

I 

IN16-C-12162-9101* 11· 
ISA:9181 IW-3661 

n cable 57" lg excl terminations; one (3H) to J1845 5~:9181 -t 
m cable 59" lg excl terminations; 57" (4K) c :z 
Cit cable has connector UG-260/U at ,..:::0 
m 

one end; at other end connector UG-
<m 

n Clte~t 

c 261/U; 59" cable has connector 
:t-t 

:::0 =t;:::o - UG-260/U at one end; at other end e~tn -t 
-< UG-260/U modified to right angle 

-o-t 

- ... m 
:z ~c 
'11 W-3662 Not Used 

0 

0 
:;o thru 
J; 

W-3700 ,.. 
..... 

'Cable assembly, RF: RG-59/U; 99" Connector J906 0 W-3701 

I 

IN16-C-11967-3801* Jl• ISA:7841 IW-3701 

:z lg excl terminations; connectorUG- (4A) to J1814 5~:7841 
260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

W-3702 !Cable assembly, RF: RG-59/U; 94" Connector J904 

I 

I N16-C-11967-2242* 11· lsA:7842 lw-3702 

lg excl terminations; connector UG- (4A) to J1834 5~:7842 
260/U at one end; at other end UG- (4K) 

260/U modified to rigilt angle 

W-3703 !Cable assembly, RF: RG-59/U; 9(/' Connector J907 Nl6-C-11967-3798* 1· , SA:7843 W-3703 

lg excl terminations; connector UG- (4A) to J1833 SA:7843 ~ 
I 

260/U at one end; at other end UG- (4K} w 
00 

1260/U modified to right angle 
PriCit 

I 
....,~ 
I :t 

w ~ 0 

~ 
I ::1 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated w 
w I I I I I I I 

~ wOO 

:1! 
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SYMBOL 
DESIG. 

W-3704 

W-3705 

W-3706 

W-3707 

W-3708 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL AND AND 

NAME OF PART AND (NAVY (SIGNAL MFGR'S. DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) lNG & DESIG. CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. NO. 

CABLES (continued) 

Cable assembly, special purpose: Connector J908 N17-C-48887-2759* 1; SA:7844 W-3704 

ten no. 20AWG stranded copper (4A) to J2104 SA:7844 

cond; four no. 16AWG stranded cop- (4M) 

per cond; synthetic resin covered 

by glass outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthe-
\ 

tic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 72 1/2" 

lg excl terminations; plug AN 3106 

B-20-27S ~ne end; plug AN 31068-

20-27P other end 

Cable assembly, RF: RG-59/U; 94" Connector J906 N16-C-11967-2863* 1; SA:7845 W-3705 
lg excl terminations; connector UG- (48) to J1815 SA:7845 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 89" Connector J904 N16-C-11966-9601* 1· 
' SA:7846 W-3706 

lg excl terminations; connector UG- (4B) to J1835 SA:7846 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 94" Connector J907 N16-C-11967-2866* 1· 
' 

SA:7847 W-3707 

lg excl terminations; connector UG- (48) to J1846 SA:7847 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, special purpose: Connector J908 N17-C-48887-2575* 1· 
' 

SA:7848 W-3708 
ten no. 20AWG stranded copper (4B) to J21 OS SA:7848 

cond; four no. 16AWG stranded cop- (4M) 

Not furnished as a rna intenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

1 

1 

1 

EQUIP. 
REPAIR 
PARTS 
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0 .,,.. 
;o ,..% 
C') W-3708 per cond; synthetic resin covered 

.,, 
-4"11 z (cont) by glass outer braid; 1,000 v work-
VljiiO ,.. r;o r ing; outer covering of tinned copper -~ 

braid shield, cotton braid, synthetic 
~ .... 

(vinylite) insulation 3/64" thick; 

round; 9/16" diam; 67 1/2" lg excl 

terminations; plug AN 31068-20-275 

one end; plug AN 31 06B-20-27P 

other end 

W-3709 !Cable assembly, RF: RG-59/U; 85" Connector J1 007 

I 
I N16-C-11966-8801 * 11· I 5A:7849 I W-3709 

lg excl terminations; connector UG- (4C) to J1816 5~:7849 
:::0 260/U at one end; at other end UG- (4K) 
m 

260/U modified to right angle VI 
-t 
;o W-3710 Cable assembly, RF: RG-59/U; 77" Connector J1004 Nl6-C-11966-6726* 1· I 5A:7850 I W-3710 n ' 
-4 lg excl terminations; connector UG- (4C) to J1831 SA:7850 
m 260/U at one end; at other end UG- (4K) c z 
VI 260/U modified to right angle ,..:::0 

m <m 
n 

VI VI 

c: W-3711 Cable assembly, RF: RG-59/U; 79" Connector J1 005 N16-C-11966-7432* l i 5A:7851 W-3711 1 :r.:-t 
;o lg excl terminations; connector UG- (4C) to J 1836 SA:7851 

-;o 
"'CI-- Vln -4 260/U at one end; at other end UG- (4K) -< -o-1 

- 260/U modified to right angle 
-m 

z ~c ., 
W-3712 Cable assembly, RF: RG-59/U; 86" Connector J1008 N16-C-11966-9001* 1 i 5A:7852 W-3712 - 0 

0 ;o 
lg excl terminations; connector UG- (4C) to J1830 SA:7852 

~ ,.. 
260/U at one end; at other end UG- (4K) 

-4 
0 260/U modified to right angle 
z 

W-3713 Cable assembly, RF: RG-59/U; 87" Connector J1009 I I N16-C-l1966-9201 * 11· I 5A:7853 I W-3713 

lg excl terminations; connector UG- (4C) to J1832 5~:7853 
260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

W-3714 I Cable assembly, special purpose: Connector J1010 I I N17-C-48887-2421 * 11· I 5A:7854 I W-3714 

ten no. 20AWG stranded copper (4C) to J2106 5~:7854 
cond; four no. 16AWG stranded cop- (4M) 

per cond; synthetic resin covered 

by glass outer braid; 1,000 v work- ~ 
w 

ing; outer covering of tinned coppe ..... VI 

co C::H8 
braid shield; cotton braid; syntheti oon 

I J:! 
w (vinylite) insulation 3/64" thick; ~g 
~ w 

...... 
U1 * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be, repaired or fabricated. ... 

I .ro.oo 
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SYMBOL 
DESIG. 

W-3714 

(cant) 

W-3715 

W-3716 

W-3717 

W-3718 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

round; 9/16" diam; 61 1/2" lg 

excl terminations; plug AN 31068-

20-275 one end; plug AN-31 066-20-

27P other end 

Cable assembly, RF: RG-59/U; 59" Connector J 1204 N16-C-11~66-1296* 1· 
' 

SA:7855 W-3715 

lg excl terminations; one connector (40) to J 1306 SA:7855 

UG-260/U at each end (4L) 

Cable assembly, RF: RG-59/U; 79" Connector J1206 N16-C-11966-7437* 1. 
' 

SA:7856 W-3716 

lg excl terminations; connector UG- (40) to J 1827 SA:7856 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 80" Connector J 1207 N16-C-11966-7457* 1; SA:7857 W-3717 

lg excl terminations; connector UG- (40) to J1810 SA:7857 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; one Interconnecting N16-C-11968-4906* 1· 
' 

SA:9175 W-3718 

cable 76" lg excl terminations; one Jl205 (40), SA:9175 

cable 71" lg excl terminations; one J1205 (4E), 

cable 67" lg excl terminations; one J1205 (4F), 

cable 43" lg excl terminations; one Jl309 (4L) 

cable 6" lg excl terminations; 76" 

cable has connector UG-260/U at 

one end; at other end UG-260/U 

modified to right angle; 71" cable 

has connector UG-261/U at one 

end; at other end UG-260/U modi-

fied to right angle; 67" cable has 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 
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0 "'tt)> :;o )>Z 
~ W-3718 connector UG-261/U at one end; 

;10'-... 

z -4"!1 

)> (cant) at other end UG-260/U modified to 
(1>;10 

r right angle; 43" cable has connec-
r~ -....., 

tor UG-260/U at one end; at other 
~~ 

end UG-260/U modified to right 

angle; 6" cable has connector UG-

260/U at each end; cables joined 

together at two UG-274/U tees 

W-3719 I Cable assembly, RF: RG-59/U; 73" Connector J 1203 I I N 16-C-11966-551 0* 11· 
I SA:7859 lw-3719 

I g excl terminations; connect<>r UG- (40} to J1818 5~:7859 
260/U ot one end; at other end UG- (4K) 

:;o 260/U modified to right angle m 
(I> 

-4 W-3720 Not Used 
:;o 

n W-3721 Cable assembly, special purpose: Connector J1208 N17-C-48887-2451* 1· 
' 

I 5A:7861 IW-3721 
-4 

ten no. 20AWG stranded capper (40) to J2204 5A:7861 m 
0 cond; four no. 16AWG stranded cop- (4N) 

z 
Cl\ 

)>;10 

m per cond; synthetic resin covered 
<m 

n Cl\ "" 

c: by glass outer braid; 1,000 vwork- ~ .... 
;:o -o::O 

ing; outer covering of tinned copper ""--4 n 
-< braid shield, cotton braid, synthe-

-a..,. 
... m 

z tic (vinylite) insulation 3/64" ~0 
"!1 

0 

0 thick; round; 9/16" diam; 64 1/2" 
;:o lg excl terminations; plug AN 3106 
~ 
)> B-20-275 one end; plug AN 3106B-
-4 

0 20-27P other end 
z I N16-C-11966-6165* W-3722 Cable assembly, RF: RG-59/U; 75" Connector J12071 11· 

I 5A:7862 I W-3722 

lg excl terminations; connector UG- (4E) to J18ll 5~:7862 
260/U at one end; at other end UG- (4K) 

260/U modified toright angle 

W-3723 I Cable assembly, RF: RG-59/U; 6S' Connector J 12031 I N16-C-11966-3106* 11· I 5A:7863 lw-3723 

lg excl terminations; connector UG- (4E) to J1819 5~:7863 
260/U at one end; at other end UG- (4K) 

260/U modified to right angle 
~ 

W-3724 I Cable assembly, RF: RG-59/U; 51" Connector J 1204 N16-C-11965-8408* 1; SA:7864 W-3724 1 ' w 

lg excl terminations; one connec- (4E) to J1304 SA:7864 
..... (I\ 

00 
..... 
oon 

I tor UG-260/U at each end modified (4L) I .. 
~-w to right angle ' 0 

~ 
w::l 
...... 

...... * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
IV 
.j:o..oo 

:,: 
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SYMBOL 
DESIG. 

W-3725 

W-3726 

W-3727 

W-3728 

W-3729 

W-3730 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

AND AND NAME OF PART AND 
FUNCTION 

(NAVY 
(SIGNAL MFGR'S. DRAW- SYMBOL 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

I Cable assembly, RF: RG-59/U; 71" Connector J 1206 N16-C-11966-4911 * 1; SA:7865 W-3725 I'' oxd t"mlootloo" •~••<I•• UG- (4E) to J1828 SA:7865 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, special purpose: Connector J1208 N17-C-48887-2232* 1; SA:7866 W-3726 

ten no, 20AWG stranded capper (4E) to J2205 SA:7866 

cond; four no.l6AWG stranded cop- (4N) 

per cond; synthetic resin covered 

by glass outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield; cotton braid; synthe-

tic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 56 1/2" 

lg excl terminations; plug AN 3106 

B-20-275 at one end; plug AN 3106 

B-20-27P other end 

Cable assembly, RF: RG-59/U; 69'' Connector J1207 N16-C-11966-2211* 1; SA:7867 W-3727 

lg excl terminations; connector UG- (4F) to J1812 SA:7867 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, RF: RG-59/U; 6'1' Connector J1203 N16-C-11966-2212* 1· I SA:7868 W-3728 

lg excl terminations; connector UG- (4F) to J1820 SA:7868 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Not Used 

Cable assembly, RF: RG-59/U;45" Connector J 1204 N16-C-11965-7303* 1; SA:7870 W-3730 

lg excl terminations; one connector (4F) to J1307 SA:7870 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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;10 >Z c; W-3730 UG-260/U at each end modified to (4L) I ;10'-.. 

f-3731 

.... ., 
% (right right angle Cl\:0 ,... 

I Coble assembly, RF: RG-59/U; 69" 
r-::0 r- W-3731 Connector Jl206 Nl6-C-11966-4315* 1· SA:7871 1 
_..., 

, ~ .... 
lg excl terminations; connector UG- (4F) to J 1829 SA:7871 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle I 
W-3732 I Cable assembly, special purpose: Connector J1208 N17-C-48887-2030* 1. SA:7812 ~-3732 , 

I ten no. 20AWG stranded copper (4F) to J2206 SA:7872 I 
cond; four no. l6AWG stranded cop- (4N) 

I 
I per cond; synthetic resin covered I I 

by glass outer braid; 1,000 v work-
:::0 ing; outer covering of tinned cop-m 
"' per braid shield; cotton braid; syn-
-1 
;10 thetic (vinylite) insulation 3/64" 
n thick; round; 9/16" diam; 51 1/2" I 
-1 

I 
m lg excl terminations; plug AN 3106 z 0 

B-20-27$ one end; plug AN 3106B- >;o 
(1\ 

f-3733 

<m m 20-27P other end (1\CI\ n :X-I c:: -;:o 
:::0 W-3733 Cable assembly, RF: RG-59/U; 6!}' Connector J11 02 N16-C-11966-3111 * 1· SA:7873 1 

.,_ 
- , 

<~'0 
-1 lg excl terminations; connector UG- (4G) to J1847 SA:7873 • -.o-1 
-< -'m - 260/U at one end; at other end UG- (4K) g:o z 

260/U modified to right angle 

r-373· 

0 ., 
0 
;10 W-3734 Cable assembly, RF: RG-59/U; 61' Connector J 11 03 N16-C-11966-2553* 1; SA:7874 
~ ,... lg excl terminations; connector UG- (4G) to J1838 SA:787.4 
-1 

260/U at one end; at ather end UG- (4K) 0 

f-3735 
z 260/U modified to right angle 

W-3735 I Cable assembly, special purpose: Connector J1104 N17-C-48887-1126* 1· SA:7875 
' 

ten no. 20A WG stranded copper (4G) to J21 07 SA:787.5 

cond; four no. 16AWG stranded cop- (4M) 

per cond; synthetic resin covered 

by glass outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthe-

tic (vinylite) insulation 3/64" ~ 
I 

thick; round; 9/16" diam; 35 1/2" w 
'~Cit 

co lg excl terminations; plug AN 3106 wca 
on 

I B-20-275 one end; plug AN 3106B-
I .. 
~0 w 

20-27P other end w::J .r. ~ ~ * Not furnished as a maintenance part: If failure occurs,, do not request re~lacement unless the item cannot be repaired or fabricated. U'ICC) 

11 
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DESIG. 

W-3736 

W-3737 

W-3738 

W-3739 

W-3740 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

(NAVY AND AND DRAW- SYMBOL NAME OF PART AND MFGR'S. FUNCTION TYPE) (SIGNAL lNG & DESIG. DESCRIPTION CORPS) DESIG-
NO. NATION 

PART INVOLVED 
STOCK NO. NO. 

CABLES (continued) 

Cable assembly, RF: RG-59/U; 61" Connector J11 02 N16-C-11966-1907* 1· I SA:7876 W-3736 
lg excl terminations; connector UG- (4H) to J 1848 SA:7876 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Ccible assembly, RF: RG-59/U; 61" Connector J1103 N16-C-11966-2214* 1· I SA:7877 W-3737 
lg excl terminations; connector UG- (4H) to Jl!l39 SA:7877 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly, special purpose: Connector J 11 04 N17-C-48886-9873* 1; SA:7878 W-3738 

ten no. 20A WG stranded copper (4H) to J21 08 SA:7878 

cond; four no. 16AWG stranded cop- (4M) 

per cond; synthetic resin covered I 
by glass outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthe-

tic (vinylite) insulation 3/64" 

thick; round; 9/16" diam; 29 1/2" 

lg excl terminations; plug AN 3106 

B-20-275 one end; plug AN 31 06B-

20-27P other end 

Cable assembly, RF: RG-59/U; 51" Connector J11 02 N16-C-11965-8397* 1; SA:7879 W-3739 
lg excl terminations; connector UG- (4J) to J1849 SA:7879 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

Cable assembly RF: RG-59/U; 52'' Connector J11 03 N16-C-11965-8496* 1; SA:7880 W-3740 
lg excl terminations; connector UG- (4J) to J1813 SA:7880 

260/U at one end; at other end UG- (4K) 

260/U modified to right angle 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 
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0 "tt~ 
;;a 

W-3741 Coble assembly, special purpose: 
~z 

~ 
Connector J1104 N17-C-48886-9797* 1; SA:7881 W-3741 1 ;:tJ"'-

ten no. 20AWG stranded copper (4J) to J2109 SA:7881 
.... ., 

z (lt;i\J 

~ cond; four no. 16AWG stranded cop- (4M) r-:;t' r- -..., 
per cond; synthetic resin covered "'"'" .... 
by gloss outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthetic 

(vinylite) insulation 3/64" thick; 

round; 9/16" diom; 26 1/2" lg excl 

terminations; plug AN 3106B-20-27~ 

one end; plug AN 3106B-20-27P at 

other end 
;:tJ 
m W-3742 Not Used 

"' .... 
W-3743 Not Used ;o 

n W-3744 Not Used .... 
m z 
0 W-3745 Coble assembly, RF: RG-59/U;45" Connector J 1837 Nl6-C-ll965-7289* 1· SA:7885 -3745 1 ~;i\J ' 
"' lg excl terminations; connector UG- (4K) to Jl305 SA:78S:S <m m "'"' n 260/U at one end; at other end UG- (4L) 

,::r:: .... 
c: :;;;;o 
;:tJ 260/U modified to right angle "'n .... ..0-j 

-< W-3746 Cable assembly, RF: RG-59/U; 51" Connector Jl850 N 16-C-11965-8395* 1· SA:7886 W-3746 1 -m 
' ~0 z lg excl terminations; connector UG- (4K) to Jl308 SA:7886 0 

'11 
260/U at one end; at other end UG- (4L) 0 

;o 
260/U modified to right angle ~ 

~ 

I 
I N17-C-48886-9553* I SA:7887 tH-3747 .... W-3747 Cable assembly, special purpose: Connector Jl310 

11· 0 ten no. 20A WG stranded copper (4L) to J2207 5~:7887 z 
cond; four no. 16AWG stranded cop- (4N) 

per cond; synthetic resin covered 

by glass outer braid; 1,000 v work-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthe-

tic (vinylite) insulation 3/64" thick 

round; 9/16" diam; 21 1/2" lgexcl 

terminations; plug AN 3106B-20-27S 

one end; pi ug AN 31 06B-20-27P :E 
I 

w 
other end "'4e~t 

co W-3748 Cable assembly, special purpose: Connector J1311 N17-C-48693-1031* 1· SA:7888 W-3748 1 
~~ 
1:1 

I ' :Eo 
w five no. 20AWG stranded copper (4L) to J3903 SA:7888 w:::ll 
V1 

..., 
* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item canna! be repaired or fabricated. 

,_.. 
"""" oooo 
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DESIG. 

W-3748 

(cant) 

W-3749 

W-3750 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST.. FOR RADIO RECEIVING. SH AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

CABLES (continued) 

cond; seven no. 28AWG copper 

strands; synthetic resin; color 

coded, 1,000 v working; outer cov-

ering of tinned copper braid shield, 

cotton braid, synthetic (vinyi ite) 

insulation 3/64" thick; round; 

25/64" diom; 38" lg excl termino-

tions; plug AN 3106B-14S-5S atone 

end; plug AN 3106B-l4S-5P at 

other end 

Coble assembly, special purpose: Connector J21 02 N17-C-48614-5851* 1; SA:7889 W-3749 

hree no. 20AWG stranded copper {4M) to fan motor SA:7889 

cond; synthetic resin; 1,000 vwork-

ing; outer covering of tinned copper 

braid shield, cotton braid, synthetic 

(vinylite) insulation 3/64" thick; 

round; 5/16" diem; 26" lg excl 

terminations; plug AN 3106B-14S-

125 at one end; plug AN 3106B-14S-

12 P at other end 

Coble assembly, special purpose: Connector J2202 N17-C-48614-5853* 1· I 
SA:7890 W-3750 

three no. 20AWG stranded copper (4 N) to fan motor SA:7890 

cond; synthetic resin; 1,000 v work-

ing; outer covering of tinned copper 

braid shie!d, cotton braid, synthe-

tic (vinylite) insulation 3/64" thick; 

round; 5/16" diem; 26" lg excl 

terminations; plug AN 3106B-14S-

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

EQUIP. 
REPAIR 
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W-3750 

{cont) 

W-3751 

thru 

W-3900 

W-3901 

W-3902 

W-3903 

I 
W-3904 

12S at one end; plug AN 3106B-14S-

12 P other end 

Not Used 

Cable assembly, special purpose: !Test cable 

two cables each with: four no. 22 

AWG solid copper cond, four no. 

20AWG stranded copper cond, two 

no. 16AWG stranded copper cond; 

synthetic resin insulations, color 

coded; 1000 vdcw; 'vinyl ite tape, 

cotton braid lacquer covered; 3/4" 

o/a diam x 42" lg excl term; one 

connector receptacle at each end, 

National Company part/ dwg M821· 

21 at one end, part/ dwg M822-21 at 

other end 

Cable, RF: JAN type RG-59/U Reference listing I RG-59/U 

Cable, power: interconnecting I Reference listing 

cable; seven no. 16AWG stranded 

copper cond; synthetic resin insula-

tion; covered by tinned copper 

braid shield, cotton braid, synthetic 

(vi~ylite) insul-ation 3/64" thk; 

1000 v working; round; 1/2" diam 

Cable, special purpose: intercon- I Reference I isting 

necting cable, ten no. 20AWG 

stranded copper cond; four no. 16AW 

G stranded copper cond; synthetic 

resin insulation covered by glass 

outer braid; color coded; 1000 v 

working, covered by tinned copper 

braid shield, cotton braid, synthetic 

(vinylite) insulation 3/64" thk; 

round; 9/16" diam 

N17-C-48890-3402* 1; SA:7719 W-3901 

SA:771'9' 

* I 128 I L212 ~W-3902 

I Q007 W-3903 * I 1296 

* 1296 M857 W-3904 

* Not furnished as a maintenance port. If failure occurs, do not request replacement unless the iteni cannot be repaired or faliricated. 
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SYMBOL 
DESIG. 

W-3905 

W-3906 

W-3907 

W-3908 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

AND AND 
NAME OF PART AND (NAVY DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

NO. 
CORPS) DESIG- PART INVOLVED 
STOCK NATION 

NO. 
NO. 

CABLES (continued) 

!cable, special purpose: intercon- Reference listing * 151 M856 W-3905 

necting cable; three no. 20AWG cop-

!Per cond; synthetic resin insula-

~ion; color coded; 1000 v working; 

covered by tinned copper braid 

shield, cotton braid, synthetic (vi-

nylite) insulation 3/64" thk; round; 

5/16" diem 

Cable, special purpose: five no •. Reference I isting * 151 P494 W-3906 

20A WG stranded copper cond; syn-

theti c res in; calor coded; 1 000 v 

working; covered by tinned copper 

braid shield, cotton braid, synthe-

tic (vinylite) insulation 3/64" thk; 

round; 25/64" diom 

Coble, power: three no. 12AWG Reference listing * 151 Q978 W-3907 

stranded copper cond; synthetic re-

sin insulation covered by tinned 

copper braid shield, cotton braid, 

synthetic (vinylite) insulation 3/64" 

thk; 1000 v working; round; 1/2" 

diom 

Cable, special purpose: test cable; Reference I isting * 151 Q210 ~-3908 

four RG-59/U cond; four no. 20AWG 

stranded copper cond; two no. 16 

AWG stranded copper cond; synthe-

tic resin insulation; •:olor coded; 

1000 v working; viny!ite tape, cot-

t~ot furnished as a maintenance port. If failure occurs, do not request replacement unless the item connot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

EQUIP. 
REPAIR 
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00 
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V1 
V1 

W-3908 

(cant) 

Y-1 01 

thru 

Y-300 

Y-301 

Y-302 

thru 

Y-700 

Y-701 

Y-702 

thru 

Y-800 

Y-801 

thru 

Y-816 

Y-817 

ton lacquer covered insulation; 

round; 3/ 4" diam 

---
Not Used 

Cystal unit, quartz: case marked 

CR-18/U; frequency 1700 kc; -55° 

C to 90° C temp range; 2 pins 

spaced on bottom 1/2" c to c; 

solid pins 0.050" diam x 3/16" lg; 

15/lf' h x 3/4" wd o/a; mtd in 

metal holder 

Not I.Jsed 

Crystal unit, quartz: type 21 NA; 

50,000 eye; tern range -40° to +70° 

C; freq tol ±0.01% w/o ckt adj; two 

solid pins 0.050" diam x 0.217" 

max lg, oval body 1.516" lg x 

0. 750" wd x 0.345" h 

Not Used 

Crystal unit, Government furnished 

Crystal unit, quartz: case marked 

CR-25/U holder HC-6/U; frequen-

cy 200 kc; -40° to 70° C temp 

range; 2 pins spaced on bottom 

0.486" c to c; solid pins 0.050" 

diam x 0.243" lg; 0.788" lg x 

0. 750" wd x 0.345" h; mtd in 

metal holder, material as per MIL-

C-3098 spec; frequency to I ±0.01% 

of nominal freq over the temp 

I 

CRYSTA LS 

1700 kc oscilla- CR-18/U N16-C-96846-7291 145 M789-1 

tor crystal 

SO kc oscillator N16-C-96130-9101 1136 M804-1 

I 

I 
I 

145 

200 kc osci lla- CR-25/U N16-C-96250-1001 145 P956-1 

tor crystal 

Y-301 3 

Y-701 3 

,' 

Y -801 thru 16 

Y-816 

Y-817 1 
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Y-817 

(cant) 

Z-1 01 1 

Z-1 01 2 

1 

2 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO. RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) CORPS) DESIG- lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

CRYSTALS (continued) 

ange; MIL-C-3098 

COMPOUND TUNED CIRCUITS AND FILTERS 

!capacitor assembly: consists of HF osc tuned cir· 1· , SA:9396 iz-101 1 

lone ea variable capacitor w/reduc· cuit assembly SA:9396 

ion gears, one dual section vari· 

lable tr;mmer capacitor, six fixed ca· 

pacitors, two resistors and one RF 

!transformer contained in a hermeti· 

ally sealed compartment; 8 1/8" 

lg x 511/16" wd x 6 9/16" h o/a; 

~ts by three 8-32 tapped mtg holes 
jon bottom; used only on AM-452/ 

FRR-24; includes C-103F 1, C-147, 

ic-148, C-149, C-151 1, C-152A, 

ic-1528, C-1531, C-154, C-185, 

E-120, E-132, E-133, E-144, N-104, 

0-104, 0-105, 0-139,0-140,0-142, 

0-144, 0-145, 0-150, 0-161, 0-162, 
1 0-170, R-135, R-136, T-107 , V-

V-107, XV-107 

Capacitor assembly: consists of HF osc tuned cir· 1· , SA:9397 i:-101 2 

~ne ea variable capacitor w/reduc· cuit assembly SA:9397 

tion gears, one dual section vari· 

able trimmer c~pacitor, six fixed co· 

pacitors, two resistors and one R F 

transformer cantai ned in a hermeti· 

Used on AM-452/FRR-24 only 

Used on AM-453/FRR-24 only 

TOT. 
NO. 
PER 
EQ. 

3 

3 

EQUIP. 
REPAIR 
PARTS 
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Z-101 2 

(cont) 

Z-1 01 3 

Z-1 01 4 

3 

4 

'il 

cally sealed compartment; 8 1/8" 

lg x 5 11/16" wd x 9 9/16" ho/a; 

mts by three 8-32 tapped mtg holes 
on bottom; used only on AM-453/ 

FRR-24; includes C-103FX, C-147, 

C-148, C-149, C-151 2, C-152A, 

C-1528, C-15:f, C-154, C-185, E-120. 

E-132, E-133, E-144, N-104, 0-104, 
0-105, 0-139, 0-140, 0-142, 0-144, 

0-145, 0-150, 0-161, 0-162, 0-170, 
R-135, R-136, T-1072, V-107, 

XV-107 

Capacitor, assembly: consists of 
one ea variable capacitor w/reduc· 

tion gears, one dual section vari· 

able trimmer capacitor, six fixed ca· 

pacitors, twa resistors and one RF 

transformer contained in a hermeti· 

cally sealed compartment,·8 1/8" 

lg x 5 11/16" wd x 6 9/16" h o/a; 

mts by three 8-32 tapped mtg holes 

on bottom; used only on AM-451/ 

FRR-24; includes C-103FX, C-147, 

C-148, C-149, C-151 3, C-1S2A, 
3 C-1528, C-153 I C-154, C-185, 

E-120, E-132, E-133, E-144, N-1D4, 

0-104, 0-105, 0-139, 0-140, 0-142, 

0-144, 0-145, 0-150, 0-161, 0-162, 
3 

0-170, R-135, R-136, T-107 I 

V-107, XV-107 

.Capacitor assembly, consists of 

one ea variable capacitor w/reduc· 

tion gears, one dual section vari· 

able trimmer capacitor, six fixed ca· 

capacitor, two resistors and one RF 

transformer contained in a hermeti· 

cally sealed compartment; 8 1/8" 

Used on AM-451/FRR-24 only 

Used on AM-450/FRR-24 only~ '"•"' 

. , 

.H F osc tuned cir- 1· I SA:9398 

cuit assembly SA:9398 

HF osc tunedcir· 1· I SA:9399 

cuit assembly SA:9399 
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DESIG. 

Z-101 4 

(cont) 

Z-102 

thru 

Z-300 

Z-301 

Z-302 

Z-303 

Z-304 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. 

NO. 

COMPOUND TUNED CIRCUITS AND FILTERS {continued) 

lg x 5 11/16" wd x 6 9/16" h o/a; 

mts by three 8-32 tapped mtg holes 

on bottom; used only on AM-450/ 

FRR-24; includes C-103FX, C-147, 
4 . 

C-148, C-149, C-151 I C-152A, 

C-1526, C-153
4

, C-154, C-185, 

E-120, E-132, E-133, E-144, N-104, 

0-1041 0-105, 0-139,0-1401 0-142, 

0-144, 0-1451 0-1501 0-1611 0-162, 
. 4 

10-1701 R-1351 R-136, T-107 I 

V-107, XV-107 

Not Used 

Transformer, IF: 1700 to 1750 kc; V-301 input N17-T-67773-3161 1· I SA:8048 Z-301 ,Z-302, 

input shielded; 1 1/8" sq x 2 7/8" SA:8048 Z-303,Z-304 

lg; powdered iron core; tuned sec'd 

only; adjustable iron core tuning; 

mts by two no. 6-32 studs located 

diagonally on 1.125" mtg/c; 4sol· 

der lug terminals; incl C-301, L-301, 

Same as Z-301 except incl C-304, V-302 input 

L-302 

Same as Z-301 except incl C-307, V-303 input 

L-303 
l 

Same as Z"301 except incl C-368, V-304 input 

L-304 

·•. 

EQUIP. 
REPAIR 
PARTS 

TOl. 
NO. 
PER z EQ. X <( 
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Z-305 

Z-306 

Z-307 

Z-308 

Z-309 

Z-310 

Z-311 

Transformer, IF: 1700 to 1750 kc; 

interstage; shielded 1 1/8" sq x 

2 7 /8" lg; powdered iron core; 

double tuned; adjustable iron core 

tuning; mts by two no. 6-32 studs 

located diagonally an 1.125" mtg/c; 

4 solder lug terminals; incl C-313, 

C-314, L-305 

Same as Z-305 except incl C-319, 

C-320, L-306 

Same as Z·305 except incl C-323, 

C-324, L-307 

Same as Z-305 except incl C-329, 

C-330, L-308 

Same as Z"305 except incl C-345, 

C-346, L-312 

Transformer, IF: 1700 kc; input 

shielded; 1 1/8" sq x 3 9/16" h 

overall; powdered iron core; tuned 

sec'd only; adjustable iron core 

tuning; mts by two no. 6-32 studs 

located diag an ally on 1.125" mtg/ c; 

4 solder lug terminals; incl C-351, 

L-313, R-329 

Coil, RF: variable IF inductor; 

single winding, 4 pie universal 

wound; rectangular aluminum shield 

can; 225 Jurn s per pie, toto I 900 

turns; no. 5/41 I itz SN wire; 1 1!8'' 

sq x 3 9/16" h overall; powdered 

iron core; adjustable iron core; 

screwdriver adjustment thru top of 

can; mts by two·no. 6-32 studs lo-

cated diagonally on 1.125" mtg/c; 

4 solder lug terminals; lacquered 

for tropical use; includes L-314, 

R-333 

V-301 plate to 

Z-306 

Z-305 to V-305 

grid 

V-305 plate to 

Z-308 

Z-307 to V-310 

mixer grid 

V-306 plate to 

V-310 

1700 kc VFO 

tuning coil 

V-310 plate to 

V-311 grid 

N 17. T -67773-2126 1· , SA:8040 Z-305, Z-306, 

SA:8040 Z-307,Z-308, 

Z-309 

1· , SA:7487 Z-31 O,Z-1206 

SA:7487 

1. , SA:8251 Z-311 

SA:8251 

15 55 1 

6 55 1 
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DESIG. 

Z-312 

thru 

Z-400 

Z-401 

Z-402 

Z-403 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) CORPS) DESIG-
lNG & DESIG. 

NO. STOCK NATION 
PART INVOLVED 
NO. NO. 

COMPOUND TUNED CIRCUITS AND FILTERS (continued) 

Not Used 

Filter, bond pass: 50,000 eye peak, 125 eye bandpass F16-F-32599-5279 1351 M782-1 Z-401 

49,938 to 50,062 eye bandwidth; 10" filter 

lg x 2 3/8"wd x 3 7/16" h excl 

terminals and mtg studs; suitable 

for 6AG5 plate load; rectangular 

metal case; mts by four no. 10-24 

studs on 9 1/2" x 1 3/4" mtg/c; 

four solder lug terminals; hermeti-

co lly sealed JAN grade 1 construe-

tion 

Filter, band pass: 50,000 eye peak, 250 eye bandpass F16-F-32599-6279 1351 M783-1 Z-402 

49,875 to 50,125 eye bandwidth; 11' fi Iter 

lg x 2 3/8" wd x 3 7/16" h excl 

terminals and mtg studs; suitable 

for 6AG5 plate load; rectangular 

metal case; mts by four no. 10-24 

studs on 7 1/2" x 1 3/4" mtg/c; 

four solder lug terminals; hermetic-

ally sealed JAN grade 1 construe· 

tion 

Transformer, IF: 50 kc; interstage; V-401 output N17-T -67439-1291 1· , SA:6953 Z-403,Z-404, 

shielded; 1 7 /16" sq x 3 17 /64" h SA:6953 Z-405,Z-406 

excl terminals and mtg studs; pow-

dered iron core; slug tuned pri and 

sec' d; adj iron core; mts by two no. 

6-32 studs located diagonally on 

TOT. 
NO. 
PER 
EQ. 

3 

3 

12 
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REPAIR 
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Z-403 

(cant) 

Z-404 

Z-405 

Z-406 

Z-407 

Z-408 

Z-409 

Z-410 

Z-411 

1.414" mtg/c; four stud terminals 

on bottom; designed for 500 kc 

bandwidth; inc I L-401 A, L-401 8, 

R-405, R-406 

Same as Z-403 except incl L-402A, 

L-4028, R-407, R-408 

Same as Z-403 except incl L-403A 

L-4038, R-412, R-413 

Some as Z-403 except incl L-404A, 

L-4048, R-414, R-415 

Transformer, IF: 50 kc; interstage; 

shielded;1 7/8" sq x 3 17/64" h 

excl stud terminals and mtg studs; 

powdered iron core; slug tuned pri 

and sec' d; adj iron core; mts by no. 

6-32 studs located diagonally on 

1.414" mtg/ c; four stud terminals; 

on bottom; designed for 1000 eye 

bandwidth; incl L-405A, L-4058, 

R-416, R-417 

Same as Z-407 except incl L-406A, 

L-406B, R-418, R-419 

Same as Z-407 except inc I L-4 07 A, 

L-407B, R-420, R-421 

Same as Z-407 except incl L-408A, 

L-4088, R-422, R-423 

Transformer, IF: 50 kc; interstage 

shielded 1 1/8" sq x 2 7/8" lg; 

powdered iron core; t~ led pri and 

seed; adjustable iron v>re; mts by 2 

no. 6-32 studs located diagonally 

on 1.125" mtg/ c; four solder term-

inals on bottom; designed for 3 kc 

bandwidth; incl L-409, R-424, 

R-425 

V-402 input 

V -402 output 

V-410 input 

V-401 output N17-T-67439-1276 1; SA:6951 Z-407, Z-408, 

SA:6951 Z.-409,2.-410 

V-403 input 

V-403 output 

V-410 input 

V -401 output N 17-T -67438-9212 1· , SA:7056 Z-411,Z-412, 

SA:7056 Z-413,2.-414, 

Z-415,2.-416, 
Z-419,2.-420 

12 55 2 

24 55 2 
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DESIG. 

Z-412 

Z-413 

Z-414 

Z-415 

Z-416 

Z-417 

Z-418 

Z-419 

Z-420 

Z-421 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

COMPOUt~D TUNED CIRCUIT AND FILTERS (continued) 

Same as Z-411 except incl L-410, V-404 input 

R-426, R-427 

Same as Z-411 except inc I L-411, V-404 output 

R-431, R-432 

Same as Z-411 except includes V-405 input 

L-412, R-433, R-434 

Same as Z-411 except incl L-413, V -405 output 

R-438, R-439 

Same as Z-411 except incl L-414, V-410 input 

R-440, R-441 

Transformer, IF: 50 kc; interstage; V -401 output N17-T-67438-9216 1· , SA:7057 Z-417,Z-418, 

shielded; 1 1/8" sq x 2 7/8" lg; SA:7057 !z ,Z-422 

powdered iron core; tuned pri and 

seed; adjustable iron core; mts by 

two no. 6-32 studs located diagon-

ally on 1.125" mtg/c; four solder 

termi.nals on bottom; designed for 

6 kc bandwidth; includes L-415, 

R-442, R-443 

Same as Z-417 except incl L-416, V-406 input 

R-444, R-445 

Same as Z-411 except incl L-417, V -406 output 

R-446, R-447 

Same as Z-411 except incl L-418, V -407 input 

R-448, R-449 

Same as Z-417 except includes V-407 output 

L-419, R-450, R-451 

TOT. 
NO. 
PER 
EO. 
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EQUIP. 

REPAIR 
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Z-422 

Z-423 

Z-424 

Z-425 

Z-426 

Same as Z-417 except incl L-420, V-410 input I 
R-452, R-453 

Transformer, IF: 50 kc; interstoge; V -401 output N17-T-67438-9227 

shielded; 1 1/8" sq x 2 7/8" lg; 

powdered iron core; tuned pri and 

seed; adjustable iron core; mts by 

two no. 6-32 studs located diagon-

ally on 1.125" mtg/ c; four solder 

terminals on bottom; designed for 

12 kc bandwidth, resi star across 

leads of primary; inc I L-421, R-454 

I Transformer, IF: 50 kc; interstage; V-408 input N17-T-67438-9231 

shielded; 11/8" sq x2 7/8" lg; 

powdered iron core; tuned pri and 

seed; adjustable iran core; mts by 

two no. 6-32 studs located diag-

onally on 1.125" mtg/c; four solder 

terminals on bottom; designed for 

12 kc bandwidth, resistor across 

leads of secondary; incl L-422, 

R-458 

Transformer, IF: 50 kc; interstage; V -408 output N17- T -67 438-9220 

shielded; 1 1/8" sq x 2 7/8" lg; 

powdered iron core; tuned pri and 

seed; adjustable iron core; mts by 

two no. 6-32 studs located diag-

onally on 1.125" mtg/c; four solder 

terminals on bottom; designed for 

12 kc bandwidth; resistor across 

leads of primary; incl L-423, R-462 

Transformer, IF: 50 kc, interstage; V -409 input N17-T-67438-9223 

shielded; 1 1/8" sq x 2 7/8" lg; 

powdered iron core; tuned pri and 

seed; adjustable iron core; mts by 

two no. 6-32 studs located diag-

onally on 1.125" mtg/c; four solder 

terminals on bottom; designed for 

12 kc bandwidth, resistor across 

leads of secondary; inc I L-424, R-466 

I 
1; SA:7059-1 Z-423 

SA:7059-1 

I 

' 

1; I SA:7059-2 l,z 
SA:7059-2 I 

I 

1· 
' 

SA:7058-1 Z-425 

SA:7058-1 

I 

1· 
' 

SA:7058 -2 Z-426 

SA:7058-2 

I 

! 
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SYMBOL 
DESIG. 

Z-427 

Z-428 

Z-429 

thru 

Z-600 

Z-601 

Z-602 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND· 
NAVY MFGR. 

TRACTOR ALL 
AND AND NAME OF PART AND (NAVY 

(SIGNAL MFGR'S. DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) lNG & DESIG. CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

COMPOUND TUNED CIRCUITS AND FILTERS (continued) 

Transformer, IF: SO kc; interstcge; V -409 output Nl7- T -67438-9235 1· I SA:7060 Z-427,Z-428 

shielded; 1 1/8" sq x 2 7/8" lg; SA:7060 

powdered iron core; tuned pri and 

seed; adjustable iron core; mts by 

two no. 6-32 studs located diag· 

onally on 1.125" mtg/c; four solder 

terminals on bottom; designed for 

12 kc bandwidth; incl L-425, 

R-470, R-471 

Same as Z-427 except incl L-426 V-410 input 

R-472, R-473 

Not Used 

Filter, bandpass: 50 kc peak freq, V -601 to V -602 N16-F-32600-1147 123 M785-1 Z-601 

18,000 eye bandwidth at 6 db, coupling 

36,000 eye bandwidth at least 60 

db;21:V16"Igx2 :V16"wdx37/16" 

h excl term; values of input and out-

put impedances are for operation of 

9003 type tubes; rectangular metal 

case; four no. 6-32 tapped hales on 

1 13/16" x 2 7/16" mtg/c; four 

solder lug terminals; hermetically 

sealed grade 1 construction 

Filter, bandpass: 50 kc peak freq, V -602 to V -603 N16-F-32600-1157 1; SA:6456 Z-602,Z-603 

40,000 eye bandwidth at 1 db; coup I ing SA:6456 

1.884" lg x 1.446" wd x 3 13/32" I 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< oct 

0 :I 
It! 0 

6 55 1 

3 

6 55 1 

:z 
~:;a 
<m 
CIICII 
:.::C-4 -:;a .,_ 
e~~n 
-.o-f 
-m 
&lo 
0 

.,> 
>:z ;:o....._ 
-f-n 
<~';:o 

I"'";::IC 
-I 
Cl' N ........ 



0 
::tl 
C') 

z 
>,... 

::tl 
m 
(1\ 

-4 
::tl 
n 
-4 
m 
c 
Cll 
m n 
c: 
::tl 
-4 
-< -z 
"11 
0 
::tl 
~ 
>
~ -0 z 

co 
I 

w 
()\ 
V1 

Z-602 

(cant) 

Z-603 

Z-604 

Z-605 

thru 

Z-700 

Z-701 

Z-702 

I h excl terminals and tuning slug 

stud; values of input and output 

impedance ore for operation of 

9003 type tubes; rectongul or meta I 

case; two no. 6-32 topped holes 

located diagonally on 5/16" x 

1 13/32" mtg/ c; four stud termi-

nols; incl C-609, C-610, L-601, 

R-610, R-611 

Some as Z-602 except incl C-612, 

C-613, L-602, R-613, R-614 

Transformer, IF: 50 kc; detector 

input; shielded; 2 7/16" lg x 2" 

wd x 3 5/16" h excl terminals; 

ceramic care; tuned primary and 

secondary; variable air capacitor 

tuning; two no. 8-32 topped holes 

located diagonally on 1 3/8" x 

1 13/16" mtg/c; 5 stud terminals; 

incl C-619, C-620, C-621, C-622, 

L-603, R-626 

Not Used 

Some as Z-601 except incl C-703, 

C-704, C-705, C-706, L-701, R-705 

F i Iter, low po ss: 6 kc cutoff; 

1 5/8" lg X 1 5/8" wd X 2 1/4" h 
I I · I .· d exc termma s; 1nput an output 

impedance 10,000 ohms; round 

metal case w/sq flange base; mts 

by four 0.144" diam holes on 

1 1 5/8" sq mtg flange on 1 5/16" 

centers; three solder lug termi-

nals; hermetically sealed JAN 

grade 1 construction 

I 

I 

V -603 to V -604 

coupling 

V-607 input N17- T -67437-5609 1; SA:6406 Z ·604, Z-70 1 

SA:6406 Z-901, 

Z-1001, 

Z-1002, 

Z-1003 

I 

V-705 input 

Detector circuit N16-F-44083-2521 123 M787-1 Z-702,Z-902, 

fi Iter Z-1004, 

Z-1 006, 

Z-1008 

I ! 

I 

1 1 55 1 

8 55 1 
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DESIG. 

Z-703 

Z-704 

Z-705 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS} DESIG-

NO. 
STOCK NATION 

PART INVOLVED 

NO. 
NO. 

rnMPnll In TIINFn riRriiiTC. ANn Fll TFRC. (continued) 

Filter, low pass: 6 kc cutoff; V -702 plate filter N 16-F-44083-8521 123 M788-1 Z-703 

J 13/16" lg X] 13/16" wd X 

2 1/2" h excl terminals; input and 

output impedance 50,000 ohms; 

round metal case w/sq flange bose; 

mts by four 0.144" diom holes on 

1 13/16" sq flange, on 1 1 /2" cen-

ters; three solder lug terminals; 

hermetically sealed JAN grade 1 

construction 

Transformer, RF: oscillator; two V-703 to V-702 N17-T -81749-6041 1; SA:6930 Z-704 

windings; 6 pie universal wound; coupling SA:6930 

shielded; primary 780 turns, secon-

dory 780 turns no. 36SSE wire; 

1 1 /8" sq x 2 7 /8" h excl term and 

mtg studs; grade L-4 ceramic form; 

adjustable powdered iron core; 

screwdriver adjustment through top 

of can; two no. 6-32 studs located 

diagonally 1.125" c to c; foursol-

der lug terminals on bottom; incl 

L-702 

Coil, RF: oscillator; single wind; V -704 osci II a tor N16-C-76181-1010 1; SA:6712 Z-705 

ing torodial wound; shielded; SA:6712 

2 7/16" Jg X 2" wd X 3 5/16" h 

excl terminals; built-in capacitors; 

screwdriver adjustment through 

top of can; mts by two no. 8-32 tap-

ped holes located diagonally on 

EQUIP. 

REPAIR 
PARTS 

TOT. 
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PER i 
EQ. )( < 
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.a 0 

3 55 

3 55 

3 55 

1 

1 

1 

~00 
..... CII o., 
Wn 
I .. 
N-
' 0 ...... ::ll 
0 
U1 

:z 
,...:110 
<m 
CI'CII 
:Z:-1 -::o -a_ 
"'n 
-o-1 
-m 
~0 
0 



0 
:::0 

'"tJ,.. 
,..:z: 

a 
Z-705 1 3/8" x 1 13/16" mtg/ c; three 

;:o-....... 
:z: 

~., 

Clljiii:J ,.. 
(cont) stud terminals on bottom 13/32" r- r-::0 

lg; incl C-723, C-724, L-704 
-.., 
.~ .... 

Z-706 Not Used 

thru 
Z-900 

Z-901 I Same as Z-604 except incl C-903, I V-901 input 

C-904, C-905, C-906, L-901, R-904 

Z-902 Same as Z-702 Input filter 

Z-903 Filter, low pass: 600 eye cutoff; Input fi Iter N16-F-44020-1501 123 M791-1 Z-903, I 5 I 55 
:::0 
m 1 13/16" lg X 1 13/16" wd X 

Z-1005, 

"' ~ 2 1/2" h exl terminals; input and Z-1007, 
;:o 

output impedance 10,000 ohms; Z-1009 n 
~ round metal case w/sq flange 
m 

base; four 0,144" diam mtg holes c :z: 

"' on flange on 1 1 /2" x 1 1 /2" mtg/ 
,..;:o 

m <m 
n c; three solder lug terminals; her-

CIICII 

c: :X:~ 

;o metically sealed grade 1 construe-
-;:o 

-
,_ 

~ tion 
e~~n 

-< ..0~ 

- Z-904 Not Used 
-m 

z ~c ., 
thru 

0 

0 
;o 

Z-1 000 3: ,.. 
Z-1001 I Same as Z-604 except inc C-1003, I V-1002 input ~ 

0 C-1 004, C-1 005, C-1 006, L-1 001, z 
R-1004 

Z-1 002 I Same as Z-604 except incl C-1 009, I V-1005 input 

C-1010, C-1011, C-1012, L-1002, 

R-1009 

Z-1003 I Same as Z-604 except incl C-1015,1 V-1007 input 

C-1016, C-1017, C-1018, L-1003, 

R-1014 

Z-1004 Same as Z-702 I Input no. 1 filter 
N 
I 

Z-1005 Same as Z-903 Input no. 1 fi Iter 
00 

~ell 

I Z-1006 Same as Z-702 Input no. 2 filter 
c.n• 
I !l. 

w N-

~ Z-1007 Same as Z-903 Input no. 2 fi Iter 
I 0 _.:a 

...... 
0 

~00 

~ i I 
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0 
;:o 
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% ,.. 
r-

SYMBOL 
DESIG. 

Z-1008 

Z-1009 

Z-1 010 

thru 

Z-1200 

Z-1201 

Z-1202 

Z-1203 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

COMPOUND TUNED CIRCUITS AND FILTERS (continued) 

Same as Z-702 Input no. 3 filter 

Same as Z-903 Input no. 3 fi Iter 

Not Used 

Transformer, discriminator: 53 kc; V -1202 to V -1204 N17-T-67108-1001 1; SA:7374 Z-1201 

di scri mi nator: shielded; 1 15/16" coup I ing SA:7374 

lg x 1 1/2" wd x 3 11/32" h excl 

terminals and. mtg studs; tuned 

secondary only; mica capacitor and 

variable ceramic capacitor tuning; 

two no. 4-40 studs 1/2" lglocated 

diagonally on 1 3/8" x 7/8" mtg/ 

c; four stud terminals an bottom; 

incl C-1206, C-1208, L-1202 

Transformer, discriminator: 47 kc; Y-1203 to V-1204 N17-T-67107-1721 1· I SA:7430 Z-1202 

discriminator; shielded; 1 15/16" coup I ing SA:7430 

lg x 1 1/2" wd x 3 11/32" h excl 

terminals and mtd studs; tuned sec-

ondary only; mica capacitor and 

ceramic capacitor tuning; two no 

4-40 studs 1/2" lg located diagon-

ally on 1 3/8" x 7/8" mtg/c; four 

stud term ina Is on bottom; inc I 

C-1210, C-1212, L-1203 

Coil, RF: oscillator; single wind- Y-1208 oscillator 1; SA:7431 Z-1203 

ing, torroidal wound; shielded; inductor SA:7431 

1 29/32" lg X 1 1/2" wd X 

EQUIP. 
REPAIR 
PARTS 

TOT. I 
NO. 
PER i EQ. 

X o( 

0 :I 
IG 0 

3 

3 

3 

~eo 
_.CII 
0. 
i~ 
~i 
I ... 
N 
0 
w 

% 
,..;:o 
-<m 
"'"' :::Z:-i 
-;:o .,_ 
"'n 
'00-i ... m 
~c 
0 



0 .., 
a 
z ,.. 
r 

.., 
m 
"' -f 
;o 

n 
---4 
m 
c 
"' m 
n 
c 
;o 

---4 
-< 
:z ., 
0 
;o 
~ ,.. 
---4 
0 :z 

co 
I 
w 
()\ 
~ 

Z-1203 

(cont) 

Z-1204 

Z-1205 

Z-1206 

LS-1 01 

thru 

LS-700 

LS-701 

3 11/32" h excl shaft and stud 

terminals; built-in tuning and trim-

ming capa!=itors; screwdriver ad-

justment on top of can; two no. 

4-40 studs 17/32" lg located diag-

on ally on 1 3/8" x 7/8" mtg/ c; 

two stud terminals on bottom; incl-

C-1211, C-1222, C-1223,L-1206 

F i Iter, low pass: designed for .006 

sec or less rise time, 180 cps cut-

off; 1 3/4" diom x 2 1/2" h excl 

terminals and mtg flange; 10,000 
ohms input ond output impedance; 

round metal case w/sq mtg flange; 

four 0.144" diam mtg holes on 

flange on 1 1/2" x 1 1/2" mtg c; 

three solder lug terminals on bot-

tom; hermetically sealed 

Filter, low pass: designed for 

.0015 sec or less rise time, 600 

cps cutoff; 1 3/.4" diam x 2 1/2" 

h excl terminals and mtg flange; 

10,000 ohms input and output im-

pedance; round metal case w/ sq 

mtg flange; four 0.144" diam holes 

on mtg flange on 1 1/2" x 1 1/2" 

mtg/c; three solder lug terminals 

an bottom; hermetically sealed 

Same as Z-310 except incl C-1255, 

L-1204, R-1253 

Not Used 

Speaker, dynamic: cone type 4" 

diam; PM field; 2 watts output; 

voice coil impedance 3.2 ohms; 

4 1/8" wd x 4 1/8" h x 2" do/a; 

Slow keying N16-F-44006-6739 123 M790-2 

speed noise filter 

Fast keying N16-F-44012-8374 123 M786-2 

speed noise filter 

V -1207 output 

trans former 

SPEAKER 

Monitoring N17-L-91269-9671 92 M 137-1 

speaker 

Z-1204 3 

Z-1205 3 

LS-701 3 

.,,.. 
)o:Z ..,, 
---4., 
&11::0 
r~ 
-JY 
~ .... 

:z 
)o-A;~o 
<m 
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>
...j 

0 :z 

SYMBOL 
DESIG. 

LS-701 

(cant) 

"''B-1 01 

TB-102 

TB-1 03 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION 

PART INVOLVED 
NO. NO. 

SPEAKER (continued) 

mts by four 13/64" diam holes 

equally spaced on 4 11 /16" diam 

pitch circle 

TERMINAL ~OARDS 
-

Boord, terminal: mts 12 resistors; Terminal board N17-B-78178-3276* 1; SA:7121 TB-101 

24 brass, silver plated stud termin- SA:7121 

als;, 3/8" between terminal cen-

ters of rows; XXP natural bake I ite, 

wax impregnated; 4 1/2" lg x 1 1/2" 

wd x 1/2" h; two 0.1 56" diam mtg 

holes on 3" mtg/c; marked R-149, 

R-150, R-128, R-129, R-151, R-123, 

R-124, R-126, R-152, R-153, 

R-121, R-155 

Boord, terminal: 5 brass, silver Terminal board N17-B-77687-8947* 1· ' SA:7122 TB-102 

plated stud terminals; 1/2" be- SA:7122 

tween terminal centers; XXP no-

tural bakelite, wax impregnated; 

2 3/4" lg X 15/16" wd X]" h; 

two 0.156" diam mtg holes on 2" 

mtg/c; marked 6.3V, +150¥, 6.3V, 

+150¥, +210V· 

Board, terminal: mts 11 resistors; Terminal board N17-B-78257-3551 * 1; SA:7123 TB-103 

30 brass, silver plated stud term- SA:7123 

ina Is; 1" between terminal cen-

ters; XXP natural bake I ite, wax 

impregnated 6 1 /16" lg x 2 1/8" 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

12 

12 

12 

EQUIP . 
REPAIR 
PARTS 

z 
>< ct 
0 :;) 

.a 0 

r-eo 
C('VI 
"""" .. on .... .. 
I o 
oool::s 
1:1:1 • .... 
0 
w 



0 
::10 

~ 
:z; 
~ r-

:::0 
m 
"' -4 
;1:1 

n 
-4 
m 
0 
Cll 
m 
n 
c 
:::0 
-4 
-< -:z; ., 
0 
;1:1 
~ ,.. 
-4 
0 z 

CX) 

I 
w 
...... 
~ 

TB-103 

(cont) 

TB-104 

TB-105 

T B-1 06 

thru 

TB-200 

TB-201 

TB-202 

TB-203 

thru 

TB-300 

TB-301 

;i: 

wd x 23/32" h; two 0.156" diam 

mtg holes on 3 11/16" mtg/c; mark 

ed: R-120, R-118, R-114, R-113, 

R-112, R-109, R-108, R-107, R~104, 

R-1 03, R-1 02 

Board, terminal: RF cable terminal; 

7 double solder lug on phenolic 

board; 3 1/2" lg x 1 1/32" wd x 
25/64" thk o/a; marked H710-4 and 

SA:7174 

Board, terminal; mounts 1 resistor, 

1 capacitor; 4 brass, silver plated 

stud terminals; 1/2" between term-

inal/c; XXP natural bakelite, wax 

impregnated; 1 1 /2" lg x 7/8" wd 

x 39/64" h; two 0.156" diam mtg 

holes on 7 /16" mtg/ c; marked 

R-134, C-150 

Not Used 

Board, terminal: general purpose 

binding post strip; accommodates 

2 silver plated brass solder lug 

term; 1/2" c to c; glass melamine 

board, 11/2" lg x 11/16" wd x 

0.120" thk; two 0.120" diam mtg 

hoi es on 1 V8" c to c, two 0. 156" 

diam holes on 1/2" c/c 

Same as TB-201 

Not Used 

Board, terminal: mts 9 resistors 12 

capacitors; 42 brass silver plated. 

stud term; two rows 1 1/8" aport, 

stud term 5/16" apart; laminated 

R F cable terminal N17-B-77789-7751* 1· , 
SA:7174 

Terminal board N17-B-77634-7898* 1; 
SA:9124 

Binding post N17:B-77407-1243* 1· I 

strip P895-4 

Binding post 

strip 

T erminol board N17-B-78282-8150* 1; 

SA:805:3 

SA:7174 TB-104 12 

SA:9124 TB-105 12 

P895-4 TB-201, 6 

TB-202 

SA:8053 TB-301 3 

"'0~ 
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SYMBOL 
DESIG. 

TB-301 

(cont) 

TB-302 

TB-303 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-NAVY MFGR. .JAN AND 

AND AND TRACTOR ALL 
NAME OF PART AND 

FUNCTION (NAVY 
(SIGNAL MFGR'S. DRAW- SYMBOL 

DESCRIPTION TYPE) lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 

NO. NO. 

TERMINAL BOARDS (continued) 

phenolic board grade L TS-E-3; 

7 3/l6" lg X 1 1/2" wd X 39/64" 

h; three 0.156" d iam mtg holes on 

3" and 2 11/16" mtg/ c; marked 

R-308, C-312, C-311 I R-307, R-306, 

;C-309, C-308, R-305, R-309, C-315, 

C-316, C-317, C-318, C-305, R-303, 

C-306, R-304, R-302, C-303, C-302, 

R-301 

Board, \terminal: mts 2 capacitors Terminal board N17-B-77834-9157* 1; SA:8632 TB-302 

2 inductances; 4 brass silver plat- SA:8632 

ed stud term; two rows 1 1/8" a-

part, stud term irregularly spaced; 

laminated phenolic board grade 

L TS-E-3; 1 9/16" lg x 1 1/2" wd x 

39/64" h; two 0.156" diam mtg 

holeson 3/4" mtg/c; marked C-370, 

L-322, L-321, C-369 

Board, terminal: mts 3 resistors; 6 Terminal board N17-B-77737-4680* 1· , SA:8162 TB-302 

brass silver plated stud term; two SA:8162 

rows 2 3/16" apart, stud term 1/2" 

apart; glass melamine type GMG; 

2 9/16" lg X 1 3/8" wd X 41/64" 

h; three 0.156" diam mtg holes in 

triangular pattern, 2 holes 1 9/16" 

apart, 1 hole centrally located on 

1/2" altitude; marked R-323, 

R-322, R-321 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. 
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0 :I 
ell 0 

3 

3 
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0 .,~ 

jiQ ~:z 

Cl TB-304 Board, terminal: mts 3 resistors 6 Terminal board N17-B-78113-5806* 1· SA:8055 TB-304 3 ;IQ' 

z ' -t"11 
capacitors; 18 brass silver plated SA:8055 CII:IIQ 

~ r::V r stud term; two rows 1 1/8" apart, -N 
e~~,.. 

stud term 5/16" apart; laminated -t 

phenolic board grade L TS-E-3; 

3 3/8" (g X 1 1/2" wd X 39/64" h; 

two 0. r56" diom mtg holes on 

2 7/8" mtg/c; marked R-310, 

C-321, C-322, R-337, C-325, R-311, 

C-326, C-327, C-328 

TB-305 Boord, terminal: mts 1 inductance; [Terminal board 
I 

I N17-B-77534-7893* 11· I SA:8630 ITB-305 I 3 

jiQ 2 brass silver plated stud term; ;A:8630 
m 
V> stud term 1 1 /8" apart; laminated 
-t 
;o phenolic board grade L TS-E-3; -n 1 1/2" (g X 11/16" wd X 39/64" h; 
-t 
m two 0.156" diom mtg holes on V2" % 
0 
Cll mtg/ c; morked L-320 

,..;o 

m • <m 

n TB-306 Boord, terminal: mts 11 resistors 5 Terminal board N 17- B-78242-5360* 1· SA:8057 TB-306 3 
CIICII 

c: ' ::Z:-1 

jiQ capacitors 1 inductance; 34 brass SA:8057 
-jig .,_ 

=i• silver plated stud term; two rows 
e~~n 

-< 
-o-1 

1 1/8" aport, stud term 5/16" 
I-'m 

z ~~0 ., apart; laminated phenolic board 10 
I 

0 
;o grade L TS-E-3; 5 15/16" lg x 
~ 1 1/2" wd x 39/64" h; three 0.156"1 ,.. 
-t diam mtg holes on 2 1/16" and 
0 2 3/8" mtg/ c; marked R-325, % 

R-326, C-348, R-324, C-352, R-328, 

R-327, R-330, R-331, C-354, R-332, 

C-356, C-355, R-335, R-334, R-336, 

L-315 

TB-307 I Board, terminal: mts 8 resistors 10 !Terminal board 
I 

I N17-B-78292-8835* 11· 
I SA:8059 lrs-307 I 3 

capacitors 2 inductances; 44 brass 5~:8059 
silver plated stud term; two rows 

1 1 /8" aport, stud term 5/16" .... 
apart; laminated phenolic hoard m • 
grade L TS-E-3; 7 5/16" lg x 

WCII 

(X) t~ I 1 1 /2" wd x 39 I 64" h; three 0.156" 

w diam mtg holes on 2. 937" mtg/ c; 
-10 

"""" 

m::s 
I 

w * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. ~co 
I I I I I I 
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)' 
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SYMBOL 
DESIG. 

TB-307 

(cont) 

TB-308 

thru 

TB-400 

TB-401 

TB-402 

TB-403 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. STOCK NATION PART INVOLVED 
NO. NO. 

TERMINAL BOARDS (continued) 

marked C-343, R-318, C-342, C-341, 

L-311, C-344, R-320, C-335, R-315, 

R-316, C-336, C-337, R-317, R-314, 

C-334, C-332, L-309, C-333, R-313, 

R-312 

Not Used 

Board, terminal: mts 1 resistor; 2 Terminal board * 1· SA:7078 TB-401 , 
brass, silver plated stud terminal; SA:7078 

stud terminals 1 1/8" apart; lamin-

ated phenolic board grade L TS-E-3; 

1 1/2" lg X 11 /16" wd X 39/64" h; 

twa 0.156" diam mtg hales onV2" 

mtg/ c; marked R-404 

Board, terminal: mts 6 resistors 2 Terminal board * 1· SA:7072 TB-402 , 
capacitors; 16 brass, silverplated SA:7072 

stud terminals; two rows 1 1/8" 

apart, stud terminals 5/16" apart; 

laminated phenolic board grade 

LTS-E-3; 2 13/16" lg x 1 1/2"wd 

x 39/64" h; two 0.156" diam mtg 

holes on 2" mtg/c; marked R-402, 

R-401, C-401, C-403, R-403, R-459, 

R-461, R-460 

Board, terminal: mts 1 capacitor; 2 Terminal board * 1; SA:7082 TB-403 

brass, silver plated stud terminals; SA:7082 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 
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0 
;D 

.,,.. 
C'l TB-403 stud terminals 1 7 /8" apart; Ia-

,..z 
;D'-..,. 

z 
( cont) minated phenolic board grade L TS-

..... ., ,.. CI\;D 

r- E-3; 2 3/8" lg x 1/2" wd x39/64" 
r-010 
-~ 

h; two 0.156" diam mtg holes on 
(1\,.. 
-t 

1 7/8" mtg/c; marked C-478 

TB-404 I Board, terminal: mts 2 capacitors; I Terminal board 
I I 

* 11· 
I SA:8033 I TB-404 3 

5~:8033 4 brass, silver plated stud termin-

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

2 3/8" lg X 7/16" wd X 39/64" h; 

two 0.156" diam mtg holes on 
:;o 1 1/8" mtg/c; marked C-481, m 
(1\ C-484 -t 
;D 

TB-405 Board, terminal: mts 3 resistors 2 I Terminal board 
I 

* 11· 
I SA:7086 I TB-405 I n 5~:7086 

3 

-t capacitors; 4 brass, silver plated 
m 
c stud terminals; irregularly spaced; z 
(1\ laminated phenolic board grade m 

,..:;o 

n L TS-E-3; 2 11/16" lg x 3/4" wd 
<m 
(1\(1\ 

c: :C-t 
;D x 23/32" h; two 0.156" diam mtg -;o .,_ 
-t hoi es on 2 3/16" mtg/ c; marked 

(1\n 

-< -o-t - R-455, R-456, R-457, C-479, C-480 
... m 

z ~c ., 
TB-406 Board, terminal: mts 3 resistors 2 Terminal board * 1; SA:7088 TB-406 3 

0 
;10 capacitors; 4 brass, silver plated SA:7088 
3:: ,.. stud terminals; irregularly spaced; 
-t 
0 laminated phenolic board grade 
z L TS-E-3; 2 11/16" lg x 3/4" wd 

x 23/32" h; two 0.156" diam mtg 

holes on 2 3/16" mtg/ c; marked 

R-463, R-464, R-465, C-485, C-486 

TB-407 I Board, term ina I: mts 2 capacitors; Term ina I board * 1; I SA:8035 I TB-407 I 3 

4 brass, silver plated stud termin- SA:8035 

al; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

2 3/8" lg x 9/16" wd x39/64" h; -t 
tD 

two 0.156" diam mtg holes on 
I 

~Cit 

00 11 1/8" mtg/c; marked C-487, 
oct 

I 
Wn 

C-490 
I ... 

w -to 
tD::I ....., I 

V1 * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricatc!d. ~ 
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SYMBOL 
DESIG. 

TB-408 

TB-409 

TB-410 

TB-411 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION FUNCTION TYPE) (SIGNAL MFGR'S. lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

TERMINAL BOARDS {continued) 
- -

Boord, terminal: mts 5 capacitors; Terminal board * 1· I SA:7090 TB-408 

4 brass, silver plated stud termin- SA:7090 

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

2 11/16" lg X 3/4" wd X 23/32" h; 

two 0.1 56" diam mtg holes on 

2 3/16" mtg/c; marked C-491, 

C-492, C-493, C-494, C-495 

Board, terminal: mts 1 capacitor; 2 Terminal board * 1· SA:7080 TB-409 I 

brass, silver plated stud terminal; SA:7080 

stud terminals 1 1/8" apart; lamin-

ated phenolic board grade L TS-E-3; 

2 3/8" lg X 1/2" wd X 39/64" h; 

two 0.156" diam mtg holes on 

1 7 /8" mtg/ c marked C-496 

Board, terminal: mts 6 resistors 2 Term i no I board * 1· SA:7070 TB-410 I 

capacitors; 16 brass, silver plated SA:7070 

stud terminals; two rows 1 1/8" 

apart, stud term ina Is 5/16" apart; 

laminated phenolic board grade 

L TS-E-3; 2 13/16" lg x 1 1/2" wd 

x 39/64" h; two 0.156" diam holes 

on 2" mtg/ c; marked C-4~3, C-499, 

R-474, R-475, R-476, R-467, ~-469, 

R-468 

Board, terminal; mts 2 capacitors; Terminal board * 1; SA:8029 TB-411 

4 brass, silver plated stud termin- SA:8029 

al; irregularly spaced; laminated 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 

X c( 

0 :I 
1111 a 

3 

3 

3 

3 



0 
;a 

.,,.. 
c;') TB-411 phenolIc board grade L TS- E-3; t~ 
z {cant) 2 3/8" lg X 9/16" wd X 39/64" h; 

.... ., ,.. 11';:10 

r- two 0.156" diam mtg holes on r;:a 
- t.J 

1 1/8" mtg/ c; marked C-426, C-427 
.,...., 
-t 

TB-412 I Board, terminal: mts 1 capacitor; Terminal board * 1; SA:7074 TB-412 3 

2 brass, silver plated stud termin- SA:7074 

als; stud terminals 1 1/8" a-

part; laminated phenolic board 

grade L TS-E-3; 1 1/2" lg X 

11/1.6" wd x 39/64" h; two0.156" 

diam mtg holes on 1/2" mtg/ c; 
;a marked C-419 
m .,. 

TB-413 Board, terminal: mts 9 resistors; !Terminal board 
I I 

* 11· I SA:8037 ITB-413 I 3 
-t 5~:8037 ;a 18 brass, silver plated stud term-n 
-t inals; two rows 7/8" apart, stud 
m terminals 5/16" apart; laminated 0 z .,. phenolic board grade L TS-E-3; )o;a 
m <m 
n 3 1/8" lg x 1 1 I 4" wd x 39/64" h; "'"' c 

two 0.156" diam mtg holes on 
: .... 

;a .,;a 
-t 1 11/16" mtg/c; marked R-428, 

.,.-n 
-< 

R-429, R-430, R-409, R-410, 
-o-t 

- -m 
z R-411, R-435, R-436, R-437 zo ., 
0 TB-414 ;a TB-414 Board, terminal: mts 2 capacitors; Terminal board * 1· SA:8025 3 
~ 

I ,.. 4 brass, silver plated stud termin- 5A:8025 
-t 

al s; irregularly spaced; laminated 0 z phenolic board grade L TS-E-3; 

2 3/8" lg X 9/16" wd X 39/64" h; 

two 0.156" diam mtg holes on 

1 1/8" mtg/c; marked C-470, C-471 

TB-415 I Board, terminal: mts 10 capacitors; I Terminal board 
I I 

* 11· I SA:8015 ITB-415 I 3 

8 brass, silver plated stud termin- 5~:8015 
ol s; irregularly spaced; laminated 

phenolic board grade L T5-E-3; 

3 3/ 4" lg X 15/16" wd X 23/32" h; -t 
two 0.156" diom mtg holes located CD 

I diagonally on 3,1/4" x 1/2" mtg/ .!."' 
00 

.... 
I c; marked C-451, C-452, C-453, 

_.n 
I .. 

w -to 

...... * Not furnished as o maintenance port • If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
CD ::3 
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SYMBOL 
DESIG. 

TB-415 

(cant) 

TB-416 

TB-417 

TB-418 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION 
PART INVOLVED 
NO. 

NO. 

TERMINAL BOARDS (continued) 

C-454, C-455, C-472, C-473, 

C-474, C-475, C-476 

Board, terminal: mts 10 capacitors; Terminal board * 1· SA:8013 T B-416 
' 

8 brass, silver plated stud termin- SA:8013 

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

3 3/4" lg X 15/16" wd X 23/32" h; 

two 0.156" diam mtg holes located 

diagonally on 3 1/4" x 1/2" mtg/ 

c; marked C-443, C-444, C-445, 

C-446, C-447, C-465, C-466, C-467, 

C-468, C-469 

Board, terminal: mts 2 capacitors; Terminal board * 1; SA:8021 TB-417 

4 brass, silver plated stud termin- 'SA:8021 

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

2 3/8" lg X 9/16" wd X 39/64" h; 

two 0.156" diem mtg holes located 

diagonally on 1 1/8" x 1/16" mtg/ 

c; marked C-440, C-442 

Board, terminal: mts 2 capacitors; Terminal board * 1· SA:8023 TB-418 
' 

4 brass, silver p~oted stud termin- SA:8023 

ols; irregularly spaced; laminated 

phenolic board grade L TS- E-3; 

2 3/8" lg X 9/16" wd X 39/64" h; 

two 0.156" diem mtg holes located 

diagonally on 1 1/8" x 1/16" mtg/ 

c; marked C-463, C-464 

Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated 

EQUIP . 
REPAIR 
PARTS 

TOT. 
NO. 
PER :i EQ. X ~ 

0 :I 
a:l 0 

3 

3 

3 

-4 00 
CD 
I Cll ... • ... n c.n • I 0 
-4 :a 
CD 
;.. ... 
0) 

z ,.."' <m 
CliVI 
::::t-4 
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"'VCIIn 
-o-4 _.m 
~0 
0 
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;;o 

n 
-f 
m 
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TB-419 I Boord, terminal: mts 10 capacitors; Terminal board 

8 brass, silver plated stud termin-

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

3 3/4" lg X 15/16" wd X 23/32" h; 

two 0.156" diam mtg holes located 

diagonally on 3 1/4" x 1/2" mtg/ 

c; marked C-435, C-436, C-437, 

C-438, C-439, C-458, C-459, C-460, 

C-461, C-462 

TB-420 Board, terminal: mts 1 capactior; Terminal board 

2 brass, silver plated stud termin

als; stud terminals 1 1/8" apart; 

I ami noted phenolic board grade 

LTS-E-3; 11/2" lg x 11/16" wdx 

39/64" h; two 0.156" diom mtg 

holes on 1 /2" mtg/ c; marked C457 

TB-421 Boord, terminal: mts 2 capacitors; I Terminal board 

4 brass, silver plated stud termin-

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

2 3/8" (g X 9/16" wd X 39/64" h; 

two 0.156" diom mtg holes on 

1 1 /8" mtg/ c; marked C-411, C-413 

TB-422 I Board, terminal: mts 2 capacitors; I Terminal board 

4 brass, silver plated stud termin-

TB-423 

o Is; irregular! y spaced; lam inoted 

phenolic board grade L TS-E-3; 

2 3/8" lg X 9/16" wd X 39/64" h; 

two 0.156" diom mtg holes on 

1 1/8" mtg/c; marked C-405, 

C-420 

Board, terminal: mts 10copacitors;l Terminal board 

8 brass, silver plated stud termin· 

als; irregular! y spaced; laminated 

phenolic board grade L TS-E-3; 

3 7 /8" lg X ]5/16" wd X 23/32" h; 

* 

* 

* 

* 

* 

1; 

SA:8011 

1; 

SA:7076 

1; 
SA:8027 

1; 

SA:8031 

1; 

SA:S:Ol7 

SA:8011 TB-419 

SA:7076 TB-420 

SA:8027 TB-421 

SA:8031 TB-422 

SA:8017 TB-423 

3 

3 

3 

3 

3 

.,,.. 
)>% 
::0' 
-f"11 
VI;:IO 

r::U 
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:z 
)o;o 
<m 
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::1:-f 
-;;o 
"CC
CI'n 
-o-f ... m 
~c 
0 

-1 
OJ 

~Col' -o• I 1'1 
-t:!. 
DJ3 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. I I t Co 
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SYMBOL 
DESIG. 

TB-423 

{cant) 

TB-424 

TB-425 

TB-426 

thru 

TB-600 

TB-601 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION PART INVOLVED 

NO. 
NO. 

TERMINAL BOARDS (continued) 

two 0.156" diam mtg holes located 

diagonally on 3 3/8" x 1/2" mtg/ 

c; marked C-421, C-422, C-423, 

C-424, C-425, C-406, C-407, C-408, 

C-409, C-410 

Board, terminal: mts 2 capacitors; Termiual board * 1· SA:7084 TB-424 I 

4 brass, silver plated stud term in- SA:7084 

als; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

3 15/16" lg X 9/16" wd X 39/64" h; 

two 0.156" diam mtg holes an 

3 7/16" mtg/c; marked C-448, 

C-450 

B~ard, terminal: mts 10 capacitors; Term ina I board * 1; SA:8019 TB-425 

8 brass, silver plated stud termin- SA:8019 

of s; irregularly spaced; laminated 

phenolic board grade L TS-E-3; 

3 7/8" lg X 1~/16" wd X 23/32" h; 

two 0.156" diam mtg holes focated 

diagonally on 3 3/8" x 1/2" mtg/ 

c; marked C-428, C-429, C-430. 

C-431, C-432, C-414, C-415, C-416, 

C-417, C-418 

Not Used 

---

Board, terminal: mts 1 resistor, 2 Terminal board N17-B-77734-8092* 1· I SA:6718 TB-601 
capacitors; 6 brass, silver ph:Jted SA:6718 

Not furnished as a maintena!lce part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

3 

3 

3 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 ::I 
ca 0 

z 
,..;ID 
<m 
"'"' %-t 
-;;c .,_ 
"'n ..0-t ... m 
~c 
0 



0 .,,... 
;:;o - TB-601 stud term; 1 1/8" between term 

,...% 
a "'" % {cont) centers; XXP natural bakelite, wax 

-t'TI ,... <1';1:1 

r- impregnated; 1 1 /2" lg x 1 3/8" wd ,...~ -..., 
x 39/64" h; two 0.156" diam mtg 

(A~ 
-t 

holes on 1/2" mtg/c; marked: 

C-601, R-601, C-602 

TB-602 I Board, terminal: mts 3 resistors, 31 Terminal board 
I 

I N17-B-77984-4939* 11· lsA:6719 ~B-602 I 3 

capacitors; 12 brass silver plated 5~:6719 
stud term; 1 1/8" between term 

centers; XXP natural bakelite, wax 

impregnated; 2 3/4" lg x 1 1/2" wd 

;o x 39/64" h; two 0.156" diam mtg/ 
m holes on 1 3/ 4" mtg/ c; marked: (A 

-t C-606, R-608, R-605, C-605, R-606, ;o 
n C-608 
-t 
m TB-603 Board, terminal: mts 3 resistors; 6 Terminal board N17-B-77734-8087* 1· SA:6720 B-603 3 I :z: c 

brass silver plated stud term;1 V8" SA:6:720 ,..;o 
(A <m m between term centers; XXP natural <I' (A n :3:-t c bakelite; wax impregnated; 1 1/2" -::o 
::0 "V_ - lg x 1 3/8" wd x 39/64" h; two <~'n 
-t -o-t 
-< O.J56" diam mtg holes on 1/2" mtg ~m - oc :z: I c; marked R-607, R-612, R-609 
'TI 
0 TB-604 Board, terminal: mts 2 resistors; 6 Terminal board N17-B-77737-4601 * 1· SA:6721 B-604 3 ;o I 

~ brass s i I ver plated stud term SA:6721 ,... 
-t 2.187" between term centers; XXP 
5 natural bake I ite; wax impregnated; :z: 

2 9/16" lg X 1 3/8" wd X 39/64"h; 

three 0.156" diam mtg holes w/ir-

regularly spaced mtg/c; marked 

R-602, R-604 

TB-605 I Board, terminal: mts 3 resistors; 6 I Terminal board 

I 

IN17-B-77734-8082* 11· I SA:6723 ~B-605 I 3 

brass silver plated stud term; 1 1/8" SA:6723 

between term centers; XXP natura I 
bake I ite, wax impregnated; 1 1 /2" -t 
lg x 1 1/8" wd x 39/64" h; two 0:1 

' 
0.156" diam mtg holes on 1/2" mtg Se~t 

00 l/c; marked: R-621, R-619, R-618 -~ 
I 1:::, 

w ;g 
00 * Not furnished as a maintenance part. If failure occurs, I do not request re~lacement unless the itej cannl)t be rrpaired or fo~ricoted. ~00 -l. I I 

f1: 
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SYMBOL 
DESIG. 

TB-606 

TB-607 

TB-608 

TB-609 

thru 

TB-700 

* 

TABLE 8-4. COMBINED PARTS AND REPAtR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

EQUIP. 
PARTS REPAIR 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All TOT. 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL NO. 
DESCRIPTION 

FUNCTION TYPE) 
(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

PER i 
NO. STOCK NATION 

PART INVOLVED EQ. >< oc( 

NO. 
NO. 0 :I 

o::l 0 

TERMINAL BOARDS (continued) 

!Board, terminal: mts 6 resistors; 3 Terminal board N17-B-78157-9434* 1; SA:6725 ~B-606 3 

apacitors; 22 brass silver plated SA:6725 

stud term; 1 1/8" betwe-en term 

centers; XXP natural bakelite, wax 

impregnated; 3 7/8" lg x 1 1/2" wd 

1x 39/64" h; three 0.156" diam mtg 

~ales on 1 3/8" mtg/ c; marked: 

C-625, R-631, R-630, R-623, R-628, 

C-624, R-622, C-616, R-615 

Board, terminal: mts 3 resistors; 6 Terminal board N17-B-77734-all17* 1; SA:6726 B-607 3 

brass silver plated stud term; 1 1;S" SA:6726 

between term centers; XXP natural 

bakelite, wax impregnated; 1 1 /2" 

lg x 1 3/8" wd x 39/64" h; two 

0.156" diam mtg holes on 1/2" mtg 

/c; marked: R-617, R-623, R-624 

Board, terminal: mts 3 resistors, 1 Terminal board N17-B-77834-9161* 1· I SA:6727 TB-608 3 

capacitor; 8 brass silver plated SA:6727 

stud term; 1 1/8" between term 

centers; XXP natural bakelite, wax 

impregnated; 1 9/16" lg x 1 1/2" 

wd x 39/64" h; two 0.156" diam 

mtg holes on 3/4" mtg/c; marked: 

C-623, R-627, R-625, R-633 
I 

Not Used 

Not furnished os a maintenance part. If failure occurs, do not request replacement unless the item~cannot be repaired or fabricated. 
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TB-701 Boord, terminal: mts 1 resistor; 2 I Terminal board 

brass silver plated lug term; term 

1.187" between c; XXP natural 

bakelite; 1 9/16'!-lg x 3/8" wd x 

39/64" h; two 0.156" diom mtg 

holes on 7 /16" c; wax impregnat-

ed, marked: R-727 

TB-702 I Boord, terminal: mts 1 choke coil, I Terminal board 

2 brass silver plated lug terminal; 

term 1.375" between c; XXP natu-

ral bakelite; 2 5/8" lg x 1/2" wd 

x 39/64" h; two 0.156" diom mtg 
holes on 2 1/2" c; wax impregnat-

ed, marked: L-703 

TB-703 I Boord, terminal: mts 4 resistors, 5 I Terminal board 

capacitors; 20 brass silver plated 

stud term; term 1.125" between c; 

XXP natural bakelite; 3 13/16" lg 

x 1 1/2" wd x 39/64" h; two 

0.156" diom mtg holes on 2 1 V16" 

c; wax impregnated; marked: 

R-720, R-725, C-721, C-722, C-720, 

C-719, C-717, R-718, R-719 

TB-704 I Board, terminal: mts 4 resistors, 5 I Terminal board 

capacitors; 18 brass silver plated 

TB-705 

stud term; term 1 1/8" between c; 

XXP natural bakelite; 3 9/16"1g 

x 1 1/2" wd x 1/8" thk; three 

0.156" diam mtg holes on ctrline 

spaced 1 9/16", 1 3/16" c to c; 

wax impregnated; marked: R-714, 

C-715, C-716, R-715, C-736, C-711, 

R-716, C-713, R-713 

Boord, terminal: mts 12 resistors; I Terminal board 

3 capacitors; 32 brass silver plat· 

ed stud term; term 1.125" between 

c; XXP natural bakelite; 5 7/16" 

lg x 1 l/2" wd x 39/64" h; three 

N17-B-77534-9289* 

N17-B-77537-6063* 

N17-B-78137-9220* 

N17-B-78113-7048* 

N17-B-78232-4295* 

1; 
SA:7477 

1; 

SA:6973 

1· I 

SA:6969 

1; 
SA:6971 

1; 
SA:6967 

SA:7477 TB-701 

SA:6973 TB-702 

SA:6969 TB-703 

SA:6971 TB-704 

SA:6967 TB-705 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

TB-705 

(cant) 

TB-706 

TB-707 

TB-708 

* 

TABLE 8-4. 'COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR ALL 

NAME OF PART AND (NAVY AND AND DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG- lNG & DESIG. 

NO. STOCK NATION PART INVOLVED 
NO. NO. 

TERMINAL BOARDS (continued) 

0.156" diam mtg holes on 2" c; 

wax impregnated, marked: C-707, 

R-706, R-707, R-709, R-712, R-710, 

C-709, R-711 I C-730, R-728, R-724, 

R-723, R-722, R-721 

Boord, terminal: mts 8 resistors, 3 Terminal board N17-B-78157-9439* 1· I SA:6975 TB-706 

capacitors; 22 brass silver plated SA:6975 

stud term; term 1 1/8" between c; 

XXP natural bakelite; 3 7/8" lg x 

1 1/2" wd x 39/64" h; three 0.156" 

diam mtg holes on 1 3/8" c; wax 

impregnated, marked: R-735, C-748, 

R-734, R-739, R-737, R-738, C-733, 

R-741, R-742, R-740, C-735 

Board, terminal: mts 4 resistors; 8 Term ina I board N17-B-77837-3508* 1; SA:6965 TB-707 
brass silver plated stud term; term :SA:6965 
2 1/8" between c; XXP natural 

bakelite; 2 1/2" lg x 1 7/8" wd x 

39/64" h; two 0,156" diam mtg 

holes on 1" c holes on tranverse 

ctr I ine; wax impregnated, marked: 

R-730, R-729,R-732, R-731 

Board, terminal: mts 5 resistors, 2 Terminal board N 17-B-78034-3523* 1; SA:6963 TB-708 

capacitors; 14 brass silver plated SA:6963 
stud term; term 1.125'' between c; 

XXP natural bakelite; 2 5/8" lg x 

1 1/2" wd x 39/64" h; two 0.156" 

Not furnished as o maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

3 

3 

3 

EQUIP. 
REPAIR 
PARTS 

z 
>< < 
0 ::;) 

ell 0 

% 
)1-;;o 
<m 
"'"' :::Z::-4 
-;;o ..,_ 
"'0 
-o-t .... m 
~0 
0 



0 "0,.. 
:10 ,..% 

Cl 
:10"-.. 

z TB-708 diam mtg hales on 1 1/8" c; wax ~., 

CI';IO ,.. (cant) impregnated, marked: C-737, R-702, r-::0 r 
R-703, R-736, R-704, R-701, C-701 

-..., 
~~ 

TB-709 Nat Used 

thru 

TB-800 

TB-801 I Board, terminal: mts 2 rl'!sistors; 41 Terminal board 

I 
I N17-B-77636-8718* 11· I SA:7327 ITB-801 

brass silver plated stud terminals; 5~:7327 
stud terminals an 1 1/8" x 3/8" 

mtg/ c; laminated phenolic board 

:10 
grade L TS-E-3; 2 1/4" lg x 3/4" 

m wd x 39/64" h; two 0.156" diam 

"' ~ mtg hales on 1.875" mtg/c; marked: 
:10 
n R-812, R-813 

~ 
TB-802 Board, terminal: mts 2 resistors 3 Terminal board N 17-B-77983-9860* 1; SA:7325 TB-802 m % 

0 capacitors 1 R F choke; 12 brass SA:7325 ,..;o 

"' <m 
m silver plated stud terminals; two "'"' n :1:-t 
c: rows 1 1/8" aport, stud terminals -;o 
:10 "tt-

.... 5/16" aport; laminated phenolic "'n 
"()~ 

-< board grade L TS-E-3; 2 3/8" lg x -m 
% 1 1/2" wd x 39/64" h; two 0.156" ~0 ., 0 

0 diam mtg holes on 1 11/16" mtg/c; 
;o marked R-811, C-839, C-838, R-815, 
~ ,.. 

C-841, L-811 
~ 

0 TB-803 Boord, terminal: mts 1 resistor 2 !Terminal board 

I 
I N17-B-77936-5986* 11· I SA:8426 ITB-803 

% $~:8416 capacitors 3 RF chokes; 10 brass 

silver plated stud terminals; two 

rows 0.625" part , stud terminals 

irregularly spac:ed; laminated phen-

ol ic board grade L TS-E-3; 4 7 /16" 

lg x 1" wd x 41/64" h; two 0.156" 

diam mtg holes on 2" mtg/c; mark-

ed L-815, L-812, C-846, C-845, 
-1 

R-819, L-804 o:l 
I 

TB-804 Board, terminal: mts 1 resistors; 2 Terminal board N17 -B-77534-7895* 1· SA:7331 TB-804 1 """'"' , i~ 00 brass silver plated stud terminals; SA:7331 I .. 
I -to 
w stud terminals 1 1/8" apart; lamin· o:l::t 

' 00 00 

V1 * Not furnished as a maintenance part. If failure occur!i', do not request replacement unless the item cannot be repaired or fabricated. foo 
I I I I I 
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SYMBOL 
DESIG. 

TB-804 

(cont) 

TB-805 

TB-806 

TB-807 

* 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) (SIGNAL MFGR'S. 
lNG & DESIG. CORPS) DESIG-NO. 

STOCK NATION PART INVOLVED 
NO. NO. 

TERMINAL BOARDS (continued) 

a ted phenolic board grade L TS- E-

3; 1 1/2" lg X ]J/16" wd X 39/64" 

h; two 0. 156" diom mtg holes an 

1 /2" mtg/ c; marked R-804 

Board, terminal: mts 1 resistor; 2 Terminal board N17-B-77534-7897* 1; .SA:7333 TB-805 

brass silver plated stud terminals; SA:7333 

stud terminals 1 1/8" apart; lamin-

ated phenolic board grade L TS-E-

3; 1 ]/2" Jg X 11/16" wd X 39/64" 

h; two 0.156" diam mtg holes on 

1/2" mtg/ c; marked R-809 

Board, terminal: mts 1 resistor 2 Terminal board N17B-77936-5983* 1; SA:8911 TB-806 

capacitors 3 R F chokes; 10 brass SA:8911 

silver plated stud terminals; two 

rows 0.625" apart, stud terminals 

irregularly spaced; laminated phen-

olic board grade L TS-E-3; 4 7/16" 

lg x 1" wd x 41/64" h; two0.156" 

diam mtg holes on 2"mtg/c; marked 

L-814, L-813, C-848, C-847, L-806, 

R-820 

Board, terminal: mts 3 resistors; 6 Terminal board Nl7-B-77737-6078* 1; SA:7329 TB-807 

brass silver plated stud terminals; SA:7329 

irregularly spaced; laminated p hen 

ol ic board grade L TS-E-3; 2 5/8" 

lg x 1 1/2" wd x 39/64" h; two 

0.156" diam mtg holes on 1 7/8" 
mtg/c; marked R-816, R-817, R-818 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired ·or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

' 

1 

EQUIP. 
REPAIR 
PARTS 

z 
X o( 

0 :::1 
a:l a 

z 
).;:Q 
<m 
CliVI 
::Z:-4 
-;:o .,_ 
e~~n 
-o-t 
-m 
~c 
0 



0 

I N~t Used 

"tt,.. 
;;10 ,..% 
(') TB-808 

;;o.....__ 

% 
-t"TT 

thru 
Cl\;;10 ,.. .-;:o .... TB-900 
-N <1'.,._ 
.-t 

TB-901 Boord, terminal: mts 3 resistors, 1 Terminal ltoard N17-B-77933-5647* 1; SA:6445 TB-901 2 

capacitor; 10 brass, silver plated SA:6445 

stud term; term 1 1/8" between 

centers; XXP natural bakelite, wax 

impregnated; 2" lg x 1 1/2" wd x 

39/64" h; two 0.156" diom mtg 

holes on 1 1/8" centers; marked 

R-903, R-902, R-901, C-901 
;;10 

TB-902 Boord, terminal: mts 2 resistors; 41 Terminal board 
I 

I N17-B-77634-7881* 11. I SA:6447 I TB-902 I 2 
m 
(;'\ 

brass, silver plated stud term; term 5~:6447 -t 
;;10 

1 1/8" between centers; XXP natu 
n 
-t rol bake I ite, wax impregnated; 
m 
0 1 1/2" lg X 3/4" wd X 39/64" h; % 

,..;;10 
(;'\ two 0.156" diam mtg holes on m 

<m 
n 7 /16" centers; marked R-907, 

(;'\(;'\ 

c: =-~ 
;;10 R-905 

"'0;;10 

- (;'\-

-t 
n 

-< TB-903 Not Used 
0.0-t 
-m 

% TB-904 Board, terminal: mts 7 resistors, 4 Terminal board N17-B-78157-9449* 1· SA:6453 TB-904 2 ~0 
"TT ' 
0 capacitors; 22 brass, silver plated SA:6453 
;;10 
:c stud term; term 1 1/8" between ,.. 

centers; XXP natural bakelite, wax -t 
0 impregnated; 3 7/8" lg x 1 1/2" 
z 

wd x 39/64" h; three 0.156" diom 

mtg holes on 1 3/8" centers; mark-

ed: C-916, C-915, R-914, R-913, 

C-909, R-910, R-911, R-909, R-908, 

C-907, R-916 

TB-905 I Boord, terminal: mts 8 resistors, 21 Terminal board 
I 

I N17-B-78137-8037* 11· 
I SA:6451 I TB-905 I 2 

capacitors; 20 brass silver plated $~:6451 
stud term; term 1 1/8" between -1 
centers; X XP natural bake! ite, wax D:l • 
impregnated; 3 9/16" lg x 1 1/2" 

CO Cit 
04t 

co wd x 39/64" h; two 0.156" diam 
co n 

I 
I .. 

mtg hales on 2 1/16" centers; 
.... -

w D:l g 
co 

• 
* Not furnished as a maintenance port • If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 800 

...... Ul 
I I I I. I 
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SYMBOL 
DESIG. 

TB-905 

(cont) 

TB-906 

TB-907 

Thru 

TB-1000 

TB-1001 

TB-1002 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) lNG & DESIG. 

NO. 
CORPS) DESIG-

PART INVOLVED 
STOCK NATION 

NO. 
NO. 

TERMINAL BOARDS (continued) 

marked: C-919, R-919, R-924, 

R-923, C-917, R-921,R-920, R-922, 

R-917, R-918 

Board, terminal: mts 1 resistor; 2 Terminal board N17-B-77534-7898* 1· I SA:l449 TB-906 

brass silver plated stud term; term SA:6449 

1 1/8'' between centers; glass mel-

amine wax impregnated; 1 1/2" lg 

x 11/16" wd x 39/64" h; two 

0.156" diam mtg holes on 1/2" 

centers; marked: R-925 

Not Used 

Board, terminal: mts 3 resistors, 1 Terminal board N17-B-77933-5650* 1; SA:6422 TB-1001 

capacitor; 10 brass, silver ·plated SA:6422 

stud 'term; 1 1/8" between term 

centers; XXP natural bakelite, wax 

impregnated; 2" lg x 1 1/2" wd x 

39/64" h; two 0,156" diam mtg 

holes on 1 1/8" mtg/c; marked 

R-1013, R-1012, R-1011, C-1013 

Board, terminal: mts 3 resistors, 1 Term ina I board N17-B-77933-5649* 1; SA:6420 TB-1002 

capacitor; 10 brass silver plated SA:6420 

stud term; 1 1/8" between term 

centers; XXP natural bakelite, wax 
impregnated; 2" lg x 1 1/2" wd x 

39/64" h; two 0.156" diam mtg 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER 
EQ. i 

>< <( 

0 :::1 
cc 0 

2 

1 

1 

-teo 
~ 
'I (II -a. 
on 
U'l .. 
I --lg 
Ol • -0 
0 
IV 

z 
)o-:::C 
<m 
(It Cll 
:Z:-t 
-:;:c ..,_ 
e~tn 
-o-1 
·-m 
~0 
0 



0 
;;o 

.,,.. 
C') 

:r>z 

z TB-1002 holes on 1 1 /8" mtg/ c; marked: 

:o-....... 
-4"'1'1 

,.. 
(cant) R-1008, R-1007, R-1006, C-1007 

I SA:6418 

CI'I;IO 

r 
,-:o 

TB-1 003 Board, terminal: mts 3 resistors, 1 Terminal board NH-B-77933-5648 1· TB-1 003 1 
U'N 

I 
-4. 

capacitor; 1 l/8" between term SA:6418 

centers; XXP natural bakelite, wax 

impregnated; 2" lg x 1 1/2" wd x 

39/64" h; two 0.156" diam mtg 

holes on 1 1 /8" mtg/ c; marked 

R-1005, R-1002, R-1001, C-1001 

TB-1004 Boord, terminal: mts 2 res is tors; 41 Terminal board 
I 

I N17-B-77634-7890* 
I 

1· I SA:6424 I TB-1004 
I 

;;o brass silver plated stud term; 
SA:64.24 

m 
Cl'l 11/8" between term centers; XXP 
-1 
;;o natural bakelite, wax impregnated; 

n 1 1/2" (g X 3/4" wd X 39/64" h; 
-1 m two 0.156" diam mtg holes on 
c 

7/16" mtg/c; marked: R-1024, 
z 

Cl'l 
,..;;o 

m R-1022 
<m 

n 
CI'ICI'I 

c: 
Board, terminal: mts 1 res is tor; 4 

SA:8045 1 
::t-1 

;;o TB-1005 Terminal board N17-B-77634-7889* 1· TB-1005 -;;o 
I 

-1 

.,_ 
brass silver plated stud term; 

SA:8045 ct~n 

-< 
-o-1 

- 1 1 /8" between term centers; XXP 
-m 

z natural bakelite; wax impregnated; 
~c 

"'1'1 
0 

0 1 1/2" (g X 3/4" wd X 39/64" h; :0 
~ two 0.156" diam mtg holes on ,.. 
-1 7/16" mtg/c; marked R-1015 
0 

Board, terminal: mts 2 resistors; 41 Terminal board I 
I N17-B-77634-7888* 

I z TB-1006 
1· I SA:8047 I TB-1006 

I 

brass silver plated stud term; 
SA:8047 

1 1/8" between term centers; XXP 

natural bakelite; wax impregnated; 

1 1/2" (g X 3/4" wd X 39/64" h; 

two 0.156" diam mtg holes on 

7/16" mtg/c; marked R-1005, 

R-1010 

TB-10071 Boord, terminal: mts 7 resistors, 4 T erminol board N17-B-78157-9460* 1· SA:6430 TB-1007 
I -1 

capacitors; 22 brass silver plated 
SA:6430 Gl 

I 

co stud term; 1 1/8" between term 
... Cl' 
0 ID 

I centers XXP natural bakelite, wax 

o n 
IV "" 

w I -

co impregnated; 3 7 /8" lg x 1 1 /2" 
-1 g 
Gl 

~ * Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. !.co 
0 
Cl 
...... 



00 
I 
w 
"() 
0 

;:o 
m 
<I' 
-1 
;:o 
n 
-1 
m 
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<I' 
m 
n 
c: 
;:o 

-1 
-< 
z ., 
0 
;:o 
~ 
>
-1 
0 z 

0 
;:o 
C') -z 
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SYMBOL 
DESIG. 

TB-1007 

(cant) 

TB-1008 

TB-1009 

TB-1010 

thru 

TB-1100 

TB-1101 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. CORPS) DESIG-NO. 
STOCK NATION PART INVOLVED 

NO. 
NO. 

TERMINAL BOARDS lcontinued) 

:"'d x 39/64" h; three 0.156" diam 

mtg holes on 1 3/8" mtg/ c; marked 

C-1 027, C-l 026, R-1 025, R-l 018, 

C-1019, R-1017, R-1016, R-1019, 

R-1021, C-1021, R-1027, 

Board, terminal: mts 8 resistors, 2 Terminal board N17-B-78137-6052* 1· , SA:6428 TB-1008 

capacitors; 20 brass silver plated SA:6428 

stud term; 1 1/8" between term 

centers; XXP natural bakelite; wax 

impregnated; 3 9/16" lg x 1 1/2" 

wd x 39/64" h; two 0.156" diam 

mtg holes on 2 1/16" mtg/c; mark-

ed C-1030, R-1035, R-1034, 

R-1033, C-1028, R-1031, R-1030, 

R-1032, R-1024, R-1023 

Board, terminal: mts 2 resistors; 4 Terminal board N17-o-77634-7893* 1; SA:6426 TB-1009 

brass s i I ver pi a ted stud term; 1/2" SA:6426 

between term centers; XXP natural 

bakelite, wax impregnated; 1 1/2" 

lg x 7/8" wd x 39/64" h; two 

0.145" diam mtg holes on 7/16" 

mtg/c; marked R-1037, R-1036 

Not Used 

Board, terminal: for mtg resistors; Terminal board * 1; SA:6874 TB-1101 

18 brass silver plated stud term; SA:6874 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

1 

3 

EQUIP. 
REPAIR 
PARTS 

z 
X < 
0 :J 
o:l 0 
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0 ..... 

z 
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<m 
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0 .,,.. 
iltl >z 
C'l TB-1101 two rows 1 3/4" apart, stud term 

iltl-...... 

z -I"TT ,.. (cont) 15/32" apart; laminated phenolic 
tlliltJ 

r riO 
board grade L TS-E-3; 4 1/8" lg x CiiN 
2 1/8" wd x 39/64" h; two 0.156" 

.... .$1o. 

diam mtg holes on 3.281" mtg/c; 

marked R-1156, R-1152, R-1153, 

R-1154, R-1155 

TB-1102 I Board, terminal: for mtg resistors; I Terminal board I N17-8-78138-3696* 1· I SA:6876 ITB-1102 I 3 I 

20 brass silver plated stud term; SA:6876 

two rows 1 3/4" apart, stud term 

15/32" apart; laminated phenolic 
iltl board grade L TS-E-3; 4 19/32" lg m 
(II x 2 1/8" wd x 39/64" h; two .... 
iltl 0.156" diam mtg holes on 2.812" 
n mtg/ c; marked R-1141 through .... 
m R-1150 z c 
(II TB-1103 Board, term ina I: for mtg res i stars; Term i no I board * 1· SA:6878 TB-1103 3 

>;o 
m ' <m 
n 18 brass silver plated stud term; SA:6878 

til (II 
::1:-t 

c: 
two rows 1 1 /8" apart, stud term 

-;o 
iltl 

.,_ 
t~~n .... 5/16" apart; laminated phenolic 

-< 
-o-t 
-'m - board grade L TS-E-3; 3 3/8" lg x ~c z 

1 1/2" wd x 39/64" h; marked 
0 

"11 
0 R-1132, R-1133, R-1135, R-1139, ;o 
3: R-1138, R-1136, R-1115, R-1137 ,.. 
.... 

TB-1104 Board, terminal: mts 11 resistors; I Terminal board 
I 

I N17-B-78157-8896* 1; I SA:6884 ITB-1104 I 3 
0 
z 22 brass silver plated stud terin; SA:6884 

two rows 1 1/8" apart, stud terms 

5/16" apart; laminated phenolic 

board grade L TS-E-3; 3 3/4" lg x 

1 1/2" wd x 39/64" h; two0.156" 

diam mtg holes on 2.312" mtg/c; 

marked R-1105, R-1157, R-1101, 

R-1102, R-1104, R-1107, R-1108, 

R-1158, R-1112, R-1110, R-}111 .... 
TB-1105 Board, terminal: mts 2 resistors; Terminal board * 1· SA:6886 TB-1105 3 "' I , 

""'(II 

co 4 brass silver plated stud terms; SA:6886 Q~ 
I stud terms on 1 1/8" x 1/2" mtg/ 

-':t 
I o 

w -I ::a 

~ * If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. "' Not furnished as a maintenance part. 
I 

.-. ::co 
' 0 

U'l 



"" m 
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-1 
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-1 
m 
c 
Cll 
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n 
c: 

"" -1 
-< 
z ., 
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-1 
0 z 

0 
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SYMBOL 
DESIG. 

TB-1105 

(cant) 

TB-1106 

TB-1107 

TB-1108 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL 
DESCRIPTION FUNCTION TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

TERMINAL BOA.RDS (continued) 

c; laminated phenolic board grade 

L TS-E-3; 1 1/2" lg x 7/8" wd x 

39/64" h; two 0.156" diem mtg 

hoi es on 0.437" mtg/ c; marked 

R-1119, R-1121 

Board, terminal: mts 1 capacitor; 2 Terminal board * 1· SA:6888 TB-1106 
' 

brass silver plated stud term, stud SA:6888 

term 1 1/8" apart; laminated 

phenolic board grade L TS- E-3; 

1 1/2" lg X 3/8'' wd x 39/64" 

h; two 0.156" diem mtg holes on 

11 /32" mtg/ c; marked C-1157 

Board, terminal: mts 4 resistors; 8 Terminal board N17-B-77834-8026* 1· 
' 

SA:6890 TB-11 07 

brass silver plated stud term; two SA:6890 

rows 1 1/8" apart, stud term 5/16" 

apart; laminated phenolic board 

grade LTS-E-3; 1 1/2" lg x 1 5/16" 

wd x 39/64" h; two 0.156" diam 

mtg holes on 0.625" mtg/ c; marked 

R-1113, R-1106, R-1114, R-1117 

Board, terminal: mts 2 capacitors; Terminal board N17-B-77634-7896* 1· 
' 

SA:7036 TB-1108 

4 brass silver plated stud term; SA:7036 

stud term located on 1 1/8" x 1/2" 

mtg/c; laminated phenolic board 

grade L TS-E-3; 1 1/2" lg x 7/8" 

wd x 39/64" h; two 0.156" diam 

mtg hoi es on 0.437" mtg/ c; marked 

C-1154, C-1155 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 

X < 
0 ::I 
al 0 

3 

3 

3 

~00 
I C/1 
... It 

c !l. 
CJI -I o 
-1 :I 
o;l 
I .... ..... 
0 
00 

z 
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<m 
"'"' = .... .,:;o 
Cll--on ........ 
~m 
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0 ;;:c ., ~ 

£! TB-1109 Board, terminal: mts 1 resistor; Terminal board * 1; SA:7038 TB-1109 3 ~ ~ z -f 'TI 
~ 2 brass silver plated stud term; SA:703U VI ;;:c 

r stud terms 1 1/8" apart; laminated ~ ~ 
phenolic board grade L TS;E-3; -4 """ 
1 1/2" lg X 3/8" wd X 39/64" h; 

two 0.156" diam mtg holes on 

0.343" mtg/c; marked R-1118 

TB-111 0 I Nat Used 

thru 

TB-1200 

;;:c TB-1201 Board, terminal: mts 11 resistors; I Terminal board I N17-B-78178-3009* 11; I SA:7394 ITB-1201 I 3 

m 1 capacitor; 24 brass silver plated SA:7394 
VI /" -f stud terms; two rows 1 1 8 apart, 

~ stud terms 5/16" apart; laminated 

-4 phenolic board grade L TS-E-3; 

~ 4 3/16" lg X J 1/2" wd X 39/64" :z: 
~ h; two 0.156" diam mtg holes on ~ ~ 
g 3 5/16" mtg/ c; marked R-1211, ~ ~ 
;;:c R-1209, R-1210, R-1208, R-1207, :;; ~ 

~ C-1202, R-1203, R-1202, R-1201, : !:l 
R-1205, R-1204, R-1206 - m 

z ~0 
~ TB-1202 Board, terminal: mts 12 resistors; Terminal board N17-B-78178-1818* 1; SA:7395 TB-1202 3 

~ 24 brass silver plated stud terms; SA:7395 

~ two rows 7 /8" apart, stud terms 

0 5/16" apart; laminated phenolic 

Z board grade L TS-E-3; 4 3/16" lg x 

1 1/4" wd x 39/64" h; two0.156" 

diam mtg holes on 3 5/16" mtg/ c; 

marked R-1222, R-1224, R-1223, 

R-1225, R-1226, R-1229, R-1230, 

R-1293, R-1231, R-1228, R-1227, 

R-1233 

TB-1203 I Board, terminal: mts 4 resistors; Terminal board N17-B-78178-1823* 1; SA:7396 TB-1203 I 3 

24 brass silver plated stud terms; SA:7396 -4 

two rows 7/8" apart, stud terms ff' -00 5/16" apart; laminated phenolic 0 r 
I board grade L TS-E-3; 4 3/16" lg x f ~ 
~ 1 1/4" wd x 39/64" h; two0.156" ;: 8 
W * Not furnished as a maintenance port. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. .!.. 00 ...., 

0 w 
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SYMBOL 
DESIG. 

TB-1203 

{cent) 

TB-1204 

To-1205 

TB-1206 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

TERMINAL BOARDS (continued) 

diam mtg holes on 3 5/16" mtg/c; 

marked R-1234, R-1235, R-1264, 

R-1265 

Boord, terminal: mts 11 resistors; Terminal board N17-B-78178-1828* 1· . SA:7397 TB-1204 

24 brass silver plated stud terms; SA:7397 

two rows 7 /8" apart, stud terms 

5/16" apart; laminated phenolic 

board grade L TS-E-3; 4 3/16" lg x 

1 1/4" wd x 39/64" h; two0.156" 

diam mtg holes on 3 5/16" mtg/c; 

marked R-1287, R-1289, R-1288, 

R-1291, R-1290, R-1292, R-1295, 

R-1296, R-1247, R-1248, R-1220 

Board, terminal: mts 6 resistors; Terminal board N17-B-78178-2007* 1; SA:7398 TB-1205 

6 capq,citors; 24 brass silver plat- SA:7398 

ed stud terms; two rows 1 1/8" a-

port, stud term 5/16" aport; lam-

inated phenolic board grade L TS-

E-3; 4 3/16" lg x 1 1/2"wd x 

39/64" h; two 0.156" diam mtg 

holes on 3 5/16" mtg/c; marked 

C-1233, C-1216, C-1213, R-1218, 

C-1214, R-1217, R-1216, R-1215, 

R-1212, C-1204, R-1214, C-1205 

Boord, terminal: mts resistors and Terminal board N17-B-77889-7775* 1· . SA:9182 TB-1206, 
capacitors; 9 brass silver plated SA:9182 TB-1207 

stud terms; stud terms 5/16" aport; 
laminated phenolic board grade 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

3 

3. 

6 

EQUIP. 
REPAIR 
PARTS 
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0 .,,.. 
;tJ >:z 
C) 

TB-1201i L TS-E-3; 3 1/2" lg x 3/8" wd x 
;tJ.....,_ 
-4-rt z 

(cant) 39/64" h; two 0.156" diam mtg 
Clt;tj 

> r-AJ r-
holes on l 7/8" mtg/c Vi~ 

-4Jio,. 

T 3-1207 I Same as TB-1206 Terminal board 

TB-1208 Board, terminal: mts tie-points; 6 Terminal board N17-B-77534-7942* 1; SA:7406 TB-1208 3 

brass silver plated stud terms; two SA:7406 

rows 1 1/8" apart; stud terms 5/8" 

apart; laminated phenolic board 

grade L TS-E-3; 1 1/2" lg x 1" wd 

x 5/8" h; twa 0.156" diam mtg 

;tJ 
holes on 3/8" mtg/ c 

m TB-1209 Board, terminal: mts 9 res is tors; I Terminal board 

I 
I N17-B-78178-2901 * 11· I SA:7402 ITB-1209 I 3 Cit 

5~:7402 -4 24 brass silver plated stud terms; :;10 

n twa rows 7/8" apart, stud terms 
-4 5/16" apart; I ami noted phenolic m 
0 board grade L TS-E-3; 4 3/16" lgx 

:z 
Cit 

)o-;:10 
m l 1/4" wd x 39/64" h; two 0.156" <m 
n 

Cit Cit 

c: diam mtg holes on 3 5/16" mtg/c; :::C-4 
;tJ -;tJ 

marked R-1271, R-1252, R-1267, 
.,_ 

-4 Cltn 

-< R-1279, R-1269, R-1270, R-1284, -o-4 
-m -:z R-1294, R-1282 ~c ., Q 

0 TB-1210 Board, terminal: mts 5 resistors; Terminal board Nl?-B-77980-9801* 
;tJ 

1· I SA:7403 TB-1210 3 

3'.:: 12 brass silver plated stud term; SA:7403 ,.. 
-4 two rows 7/8'' aport, stud ter~s 

0 15/16" apart; laminated phenolic :z 
board grade L TS-E-3; 2 5/16" lg x 

1 1/4" wd x 39/64" lg; two0.156" 

diam mtg holes on 1 7/16" mtg/ c; 

marked R-1275, R-1274, R-1280, 

R-1281, R-1277 

TB-1211 I Board, terminal: mts 3 resistors; 2 Terminal board Nl7-B-77980-9806* 1· , I SA:7404 lrs-1211 I 3 

capacitors; 12 brass silver plated SA:7404 

stud terms; two rows 7/8" apart, -f 
stud terms 5/16" apart; laminated tl:l 

I .... 
phenolic board grade L TS-E-3; i'J(It 

00 
0~ 

2 5/]6" lg X ] 1/4" wd X 39/64" o-n 
I I .. 

h; two 0.156" diam mtg holes on -to w OJ ::I 

<0 • 
* Not furnished as a rna intenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. .... 

01 I I I I I I I ~00 .... 

[!i 
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SYMBOL 
DESIG. 

TB-1211 

(cont) 

TB-1212 

TB-1213 

TB-1214 

thru 

TB-1300 

TB-1301 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

DESCRIPTION 
FUNCTION TYPE) 

(SIGNAL MFGR'S. lNG & DESIG. 
CORPS) DESIG-

NO. STOCK NATION PART INVOLVED 

NO. 
NO. 

TERMINAL BOARDS (continued) 

1 7 /16" mtg/ c; marked R-1276, 

C-1236, R-1273, C-1207, R-1286 

Board, terminal: mts 3 resistors; 6 Terminal board 1'117-B-77734-8501* 1· I SA:7405 TB-1212 

brass silver plated stud terms; two SA:7405 

rows 1 1/8" apart, stud term 5/8" 

apart; lam ina ted phenolic board 

grade L TS-E-3; 1 5/8" lg x 1 1/2" 

wd x 39/64" h; two 0.156" diam 

mtg holes on 5/8'' mtg/ c; marked 

R-1251, R-1213, R-1283 

Board, terminal: mts 2 resistors; 4 Terminal board N17-B-77634-7866* 1; SA:7400 TB-1213 

brass silver plated stud terms; stud SA:7400 

terms on 7/16" x 1 1/8" mtg/c; 

laminated phenolic board grade 

LTS-E-3;1 1/2"1gxll/16"wd x 

39/64" h; two 0.156" diam mtg 

holes on 3/8" mtg/c; marked 

R-1237, R-1239 

Not Used 

Board, terminal: mts 17resistors; 2 Terminal board N17-B-78282-8188* 1; SA:7235 TB-1301 

capacitors; 42 brass silver plated SA:7235 

stud term; 1 1/8" between term 

centers; XXP natural bakelite, wax 

impregnated; 7 3/16" lg x 1 1 /2" 

wd x 39/64" h; three 0.156" diam 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired ar fabricated. 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< < 
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0 .,,.. 
;10 

Cl 

,.z 
:::o-..... 
...f'TI 

z TB-1301 mtg holes on irregularly spaced ,.. &A:::O 

r (cant) mtg/c marked R-1401, R-1400, 
r:::o 
u;~ 

R-1336, R-1370, R-1371, R-1377, 
......... 

C-1310, R-1380, C-1312, R-1384, 

R-1382, R-1381, R-1383, R-1386, 

R-1388, R-1390, R-1391, R-1398, 

R-1399 

TB-1302 I Board, terminal: mts 15 resistors, Terminal board 
I I 

* 11. I SA:7234 I TB-1302 

2 capacitors; 42 brass silver plat· 5~:7234 
ed stud term; 1 1/8" between term 

:::0 centers; XXP natural bakelite, wax 
m impregnated; 7 3/16" lg x 1 1/2" &A 
...f wd x 39/64" h; three 0.156" diam :::0 
n mtg holes on irregularly spaced 
...f mtg/c marked R-1375, R-1373, m 
c R-1374, R-1378, C-1309, R-1379, 

z 
&A 

,..:::0 

m C-1311, R-13"<15, R-1392,R-1387, 
.;c::m 

n CII&A 

c R-1389, R-1395, R-1396, R-1394, 
::t...f 

;;o 
-;;o 

R-1393, R-1339, R-1405 

.,_ 
...f 

e~~n 

-< TB-1303 Board. terminal: mts 8 resistors; Terminal board * 1; SA:7231 TB-1303 1 
-o...f 

- -m 
z 20 brass silver plated stud term; SA:723'1 ~c ., 0 

0 1 1/4" between term centers; XXP 
;;o 
~ natural bakelite, wax impregnated; ,.. 

3 9/16" lg X 1 1/2" wd X 39/64" ...f 
0 h; two 0. 156" diam mtg holes on 
z 

2 1/16" mtg/c; marked R-1303, 

R-1302, R-1301, R-1306, R-1304, 

R-1305, R-1309, R-1308 

TB-13041 Board, terminal: mts 17 resistors, I Terminal board 
I I 

* 
I 

1; I SA:7233 I TB-1304 

2 capacitors;42 brass silver pl,at· SA:7233 

ed stud term 1 1/8" between term 

centers; X XP natural bake I ite, 

wax impregnated; 7 3/16" lg x -1 
1 1/2" wd x 39/64" h; three 0.156' "' I .... 
diem mtg holes on irregularly spac· 

(X) ed mtg/c; marked R·1402, R-1403, 
~r 

I 
-n 
I ... 

w R-1316, R-1337, R-1338, R-1347, -10 
o:J::3 

'I() 
* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

I 

"""" 
wco 
0 
;j:o. 

:;I 



00 
I 
w 

"' 00 

;:a 
m 
VI 
-1 
;:a 

n 
-1 
m 
0 
VI 
m 
n 
c 
;:a 
-1 
-< 
:z 
"T1 
0 
;:a 

~ 
-1 
0 
:z 

0 
;:a 

~ 
:z 
)> 
I"'" 

SYMBOL 
DESIG. 

TB-1304 

(cont) 

TB-1305 

TB-1306 

thru 

ra-2ooo 
TB-2001 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE} 

CORPS} DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

TERMINAL BOARDS {continued) 

C-1305, R-1350, C-1307, R-1355, 

R-1352, R-1351, R-1353, R-1356, 

R-1360, R-1358, R-1359, R-1368, 

R·1369, 

Board, terminal: mts 15 resistors, Terminal board * 1· SA:7232 TB-1305 , 
2 capacitors; 42 brass silver plat- SA:7232 

ed stud term; 1 1/8" between term 

centers; XXP natural bakelite, wax 

impregnated; 7 3/16" lg x 1 l/2" 

wd x 39/64" h; three 0.156" diem 

mtg holes on irregularly spaced 

mtg/c; marked R-1342, R-1344, 
R-1345, R-1348, C-1304, R-1349, 

C-1306, R-1354, R-1362, R-1357, 

R-1361, R-1366, R-1367, R-1364, 

R-1363, R-1340, R-1404 

Not Used 

Board, terminal: for mtg tie-points; Terminal board * 1· SA:7440 TB-2001, I 

16 brass silver plated stud term; SA:7440 TB-2101, 

two rows 3/4" apart, stud terms TB-2201, 

not less than 11/16'" apart; glass 

melamine grade L TS-E-3; 6" lg x 

1 1 /2" wd x 1 9/32'" h; mts by 

!hree 0.193" diem mtg holes2 l/4" 

between/c 

Not ·furnished as o maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
PER 
EQ. 

1 

5 

EQUIP. 
REPAIR 
PARTS 
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~ "TJ ~ 
- ~ z 
~ TB-2002 Board, terminal: for mtg resistors Terminall:oard N17-B-78232-4301* 1; SA:7489 TB-2002 3 ~ :;, 

~ and capacitors; 32 brass silver SA:7489 ~ ~ 
plated stud term; two rows 1 1/8" Vi N 
apart; studs not less the 5/16" a- ~ .;.. 

part; natural bakelite grade L TS-

E-3; 5 7/16" lg x 1 l/2" wd x 

5/8" h; mts by three 0.156" diam 

holes 2" between/ c 

TB-2003 I Board, terminal: for mtg tie-points; Terminal board * 1; SA:7361 TB-2003, I 5 

two brass silver plated stud term; SA:7361 TB-2102, 

stud term 3/8" between/c; natural TB-2202 

~ bakelite grade L TS-E-3; 1 1/2" lg 
~ x 3/8" wd x 5/8" h; mts by two 

~ 0.156" diam holes on 1 1/2" be-
n 
~ tween/c 
m 
0 TB-2004 Not Used Z 
~ ~~ 
m thru < m n ~~ 
c: TB-2100 = ~ 
~ ~~ 
~ TB-2101 Same as TB-2001 Terminal board ~ n 
~ ~~ 

TB-2102 Same as TB-2003 Terminal board U: m 
z ~0 

~ TB-2103 Board, terminal: mts 14 resistors; Terminal board N17-B-78232-4232* 1; SA:7429 TB-2103 • 0 

~ 2 capacitors; 32 brass silver plat- SA:7429 

~ ed stud terms; two rows 1 1/8" a-

~ part; stud terms 5/16" apart; lam-

% ina ted phenolic board grade L TS

E-3; 5 7/16" lg x 1 1/2" wd x 

39/64" h; three 0.156" diam mtg 

holes on 2" mtg/c; marked C-2113, 

R-2125, R-2124, R-2123, R-2115, 

R-2116, R-2107, R-2106, R-2103, 

R-2102, R-2131, R-2130, R-2110, 

R-21 11, R-2112, C-2114, 

TB-2104 I Board, terminat: mts 6 resistors 1 Terminal board N17-B-78113-7043* 1; SA:9135 TB-2104 1 ~ 
capacitor; 18 brass silver plated SA:9135 ~ 

00 stud terms; two rows 1 1/8" apart; 8 r 
I stud terms 5/16" apart; laminated ~ ~ 
~ phenolic board grade L TS-E-3; ~ g 
~ * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. !::! OO 

~ 
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SYMBOL 
DESIG. 

TB-2104 

(cant) 

TB-21 05 

thru 

TB-2200 

TB-2201 

TB-2202 

TB-2203 

TB-2204 

* 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. TRACTOR ALL 
(NAVY AND AND DRAW- SYMBOL NAME OF PART AND FUNCTION (SIGNAL MFGR'S. 

DESCRIPTION TYPE) lNG & DESIG. 
NO. 

CORPS) DESIG- PART INVOLVED 
NATION STOCK NO. 

NO. 

TERMINAL BOARDS (continued) 

3 9/16" (g X 1 1/2" wd X 39/64" 

h; three 0.156" diam mtg holes on 

1 9/16" and 1 3/16" mtg/c; mark-

ed R-2138, R-2126, R-2113, 

R-2137, R-2122, R-2134, C-2109 

Not Used 

Same as TB-2001 Terminal board 

Same as TB-2003 Terminal board 

Boord, terminal: mts 14 resistors 2 Terminal board N17-B-78232-4236* 1; SA:7357 TB-2203 
capacitors; 32 brass silver plated SA:7357 

stud term; two rows 1 1/8" aport, 

~tud term 5/16" aport; laminated 

phenolic board grade L TS-E-3; 

5 7/16" Jg X 1 1/2" wd X 39/64" 

h; three 0.156" diam mtg holes on 

2" mtg/ c; marked C-2213, R-2230, 

R-2219, R-2218, R-2215, R-2214, 

R-2211, R-2210, R-2207, R-2206, 

R-2203, R-2202, R-2224, R-2225, 

R-2235, C-2214 

Board, terminal: mts 7 resistors; 18 Terminal board N17-B-78113-7041* 1; SA:9126 TB-2204 

brass silver plated stud term; two SA:9126 

rows 1 1/8" apart, stud term 5/8" 

apart; laminated phenolic board 

grade L TS-E-3; 3 9/16" lg x 

Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 

TOT. 
NO. 
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TB-2204 1 1/2" wd x 39/64" h; three0.156" 

(cant) diam mtg holes on 1 9/16" and 

1 3/16" mtg/c; marked R-2229, 

R-2236, R-2223, R-2217, R-2232, 

R-2233, R-2234 

TB-2205 Not Used 

thru 

TB-3900 

TB-3901 Board, terminal: 3 brass silver Tie points for N17-B-77585-9372* 1; SA:7476 /TB-3901, 

plated term; 0.344" between cent- power in and SA:7476 /TB-3902 
ers of term; XXP natural bakelite; motor leads (left 

1 15/16" lg x 9/16" wd x approx side} 

5/8" h; two 0.156" diam holes on 

1.500" mtg/c 

TB-3902 Same as TB-3901 Tie points for 
' 

power in and 

motor leads (right 

side) 

TEST POINTS 

TP-1 01 Not Used 

thru 

TP-2000 

TP-2001 Connector, receptacle: incl Positive 210 v 

TP-2001A and TP-2001 B test point 

TP-2001A Connector, receptacle: one round Part of TP-2001 N17-C-73108-1998 5· I K421-1 trP-2001A 
female contact; straight; black no. 419 TP-2001 B, 
bakelite head; contact suitable for TP-2101A, 
~.080" diam tip plug; 1/2" o/a TP-21016, 
diam x 1 1/32" lg; round metal body; TP-2102, 
panel mtd thru 5/16" diam hole by p /TP-2201A, 
5116"-40 threaded body TP-2201 B, 

TP-2202 

TP-2001 B ~arne as TP-2001A Part of TP-2001 

TP- 2002 Not Used 

thru 

TP-2100 

* Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

TP-2101 

TP-2101A 

TP-2101B 

TP-2102 

TP-2103 

thru 

TP-2200 

TP-2201 

TP-2201A 

TP-2201 B 

TP-2202 

XC-1 01 

thru 

XC-700 

XC-701 

TABLE 8·4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND 

NAVY MFGR. 
TRACTOR ALL 

NAME OF PART AND (NAVY 
AND AND DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) CORPS) • DESIG-

lNG & DESIG. 
NO. STOCK NATION 

PART INVOLVED 
NO. 

NO. 

TEST POINTS (continued) 

Connector, receptacle: incl Positive 300 v I 
TP-2101A and TP-2101B test point 

Same as TP-2001A Part of TP~2101 

Same as TP-2001 A Part of TP-2101 

Same as TP-2001 A Positive 210 v 

test point (to-

gether with 

TP-2101 S) 

Not Used 

Connector, receptacle: incl Positive 300 v 

TP-2201A and TP-2201B test point 

Same os TP-2001A Part of T P-2201 

Same as TP-2001A Port of TP-2201 

Same as TP-2001A Negative 300 v 

test paint (to-

gether with 

TP-22018) 

SOCKETS 

Not Used 

Socket, tube: 8 contacts, octal; be- C-734 capacitor (-49358) N 16-S-63517-6481 1· I SA:2640 XC-701, 

law chassis saddle mtg; two 5/32" socket SA:2640 XC-901, 

diam mtg holes 1 1/2" c to c an XC-1001, 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i EQ. >< <( 

0 ;:) 

ca a 

25 
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-1 
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z 
"TI 
0 
;;10 
·~ 
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-1 
0 z 

(X) 

I 
~ 
0 
w 

XC-701 

(coni) 

XC-702 

thru 

XC-900 

XC-901 

XC-902 

thru 

XC-1000 

XC-1 001 

XF-101 

thru 

XF-2000 

XF-2001 

XF-2002 

XF-2003 

metal mtg saddle 1 7/8" lg x 

1 1/2" wd; round ceramic body 

1 3/16" diam x 3/8" h o/a excl 

term; phosphor-bronze cad plated 

contacts; two ground I ugs on mtg 

saddle 

Not Used 

Same as XC-701 

Not Used 

Same as XC-701 

Not Used 

Fuse holder: extractor post type; 

far single 3AG cartridge fuse 

1 1/4" lg x 1/4" diam; molded 

block plastic; 115 v; 15 amps; 

2 7/16" lg x 43/64" diam; thread-

ed body for 1/2" diam mtg hole; 

two solder lug terms; oil .metallic 

parts except stainless steel, suit-

ably plated to withstand 200 hr 

20% salt spray test per AN spec 

AN-QQ-S-91 without corrosion or 

other deleterious effects 

Same as XF-2001 

Holder, fuse: extractor post type; 

for 3 type 3AG cartridge ·fuses; 

brass tubing; 4 13/16" lg x 3/4" 

o/a diam; panel mtd thru 7/16'~27 

C-918 capacitor 

socket 

C-1 029 capacitor 

socket 

Blower fuse N17-F-7 4266-9235 324 H477-1 

holder HKP-J-

MOD 

Blower fuse 

holder 

F-2003, F-2004 1· I SA:7547 

and F-2005 fuse SA:7547 

hol'der 

I 

XR-101, 

XV-1108, 

XV-1109, 
XV-2108 

XV-2108 

XF-2001, 

XF-2002, 

XF-2101, 

X F-21 02, 

XF-2201, 

XF-2202, 

XF-3401 

thru 

XF-3404 

XF-2003, 

XF-2103, 

XF-2203 

14 
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SYMBOL 
DESIG. 

XF-2003 

(cont) 

XF-2004 

thru 

XF-2100 

XF-2101 

XF-2102 

XF-2103 

XF-2104 

thru 

XF-2200 

XF-2201 

XF-2202 

XF-2203 

XF-2204 

thru 

XF-3400 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SOCKETS (continued) 

threaded bushing; suitable for 3 

spare fuses 

Not Used 

Same as X F-2001 Blower fuse 

holder 

Same as XF-2001 Blower fuse 

holder 

Same as XF-2003 F-2103, F-2104 

and F-21 05 fuse 

holder 

Not Used 

Same as XF-2001 Blower fuse 

holder 

Same as X F-2001 Blower fuse 

holder 

Sam~ as X F -2003 F-2203, F-2204 

and F-2205 fuse 

holder 

Not Used 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z 
EQ. X < 

0 ::I 
ltl a 

:z 
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<m 
(II (II 

:::Z::-4 
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0 .,,.. 
;::o ,..z 
C') ;::o"" 

z XF-3401 Same as XF-2001 F-3401 thru -t"" Vl;::o ,.. 
thru F-3404 holders r;:a 

r -...., 
XF-3404 

Vl.jllo. 
-t 

Xl-101 Lampholder: miniature bayonet; Projection dial 1; SA:7388 Xl-101 12 

aluminum body; 15/32" lg x 1" lamp socket SA:7388 

diam exclusive of pigtail; w/o 

switch; mts by clamps; has pigtail 

connecting lead 

Xl-102 I Lamphalder: miniature bayonet; I Drum dial pilot 
I 

I N17-L-51626-5497 11· I Q170-2 lx1-102 I 12 

steel shell body; 1 3/8" lg x 7/16" socket dl70-2 

;::o wd x 25/32" h o/a w/7/16" diam 
m holder; no switch; one no. 6-32 VI 
-t tapped mtg hole 13/64" from one ;::o 
n end; mtg clip located parallel to 
-f 

and behind socket m 
0 

:z 
VI Xl-1 03 Not Used 

)-;::o 
<m 

m 
thru 

VI VI 
n :::t-t 
c: X I-ll 00 

-;:o 
::0 

.,_ 
Vln 

-t Xl-1101 Lampholder: candelabra lamp S-6; 1-1101 socket N17-L-50847-2423 3 P358-1 Xl-1101 3 -o-t 
-< -'m 
z ceramic body 1 9/16" lg x 1" wd x ~0 

0 ., 1 9/32" h; two 0.156" diam mtg 
0 
::0 holes on 1 7/32" x 19/32" mtg/c; 
~ metal parts plated to be RSW ,.. 
-f 
0 Xl-1102 Not Used 
:z thru 

Xl-2000 

X 1-2001 I Light, indicator: w/lens; 5/8" Heater primary N17-L-76743-4669* 317 Q721-1 Xl-2001, I 21 

diam clear plastic cap; for T-31/4 indicator socket 95408- Xl-2002, 

clear bulb w/min bayonet base; and lens 937 Xl-2003, 

125 v or 250 v; enclosed shell; Xl-2101, 

chrome plated brass shell w/mold- Xl-2102, 

ed bakelite; 2 1/8" lg x 1" diam Xl-2103, 

o/a; 11/16" diam mtg hole requir- Xl-2201, >< ., 
ed; mts any position w/lamp re- Xl-2202, 

I 

~r 00 placable from front of panel; Xl-2203, ...... 
I threaded jewel, two solder lug term Xl-3401 thru 1-

~ ><~ 
0 term at base of socket; incl 51,000 Xl-3406 -I 
VI * Not furnished as a maintenance part. If failure occurs, do not request replacement unless the item cannot be repaired or fabricated. 
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SYMBOL 
DESIG. 

Xl-2001 

(cant) 

XI-2001A 

x 1-2001 a 

Xl-2002 

TABLE 8-4. COMBINE.D PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD CON-
JAN AND NAVY MFGR. TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SOCKETS (continued) 

ohm internal resistor 

Light, indicator: w/o lens; forT-3 Heater primary N17-L-76662-4678 317 Q721-3 XI-2001A, 

1/4 clear bulb, min bayonet base; indicator socket XI-2002A, 

125 v or 250 v; enclosed shell; XI-2003A, 

chrome plated brass shell w/mold- Xl-2101A, 

ed bakelite; 1 5/8" lg -X 1" diam XI-2102A, 

o/ a; 11/16" mtg hole required; mts XI-2103A, 

any position w/lamp replacable XI-2201A, 

from front of panel; two solder lug XI-2202A, 

term at base of socket; incl51,000 XI-2203A, 

ohm internal resistor; part of Xl-3401A, 

X 1-2001 thru 

XI-3406A 

Lens, indicator light: clear; thread- Heater primary N 17-L-250181-506 317 Q721-2 Xl-2001 6, 

ed type; 5/8" diom clear plastic indicator lens Xl-20026, 

lens; port of Xl-2001 Xl-20038, 

Xl-2101 i3, 

Xl-21028, 

Xl-21038, 

Xl-2201 B, 

Xl-22028, 

Xl-22038, 

Xl-3401 B 

thru 

Xl-34066 

Same as Xl-2001 Failure indicator 

socket and lens 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. >< <( 

0 ::J 

= 0 
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0 .. 
--cr I ::t 
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0 .,~ 
::0 

~ 
~:z 

"'" :z XI-2002A Same as Xl-2001A; part of Xl-2002 Failure indicator -t"Tl 
~ 

Cl'::o 
r socket r-::0 _...., 

Xl-20028 Same as Xl-2001 8; port of Xl-2002 Failure indicator 
Cl'~ 
-t 

lens 

Xl-2003 ISome as Xl-2001 I Plate power in-

dicator socket 

and lens 

Xl-2003A ISame as Xl-2001A; part of Xl-2003 I Plate power in-

d i co tor socket 

::0 XI-2003a Same as Xl-2001 8; part of Xl-2003 I Plate power in-

m dicator lens 
V> 
-t 
;::ro Xl-2004 ~1ot Used 

n thru 
-t 
m Xl-2100 
0 :z 

-~ 
Cl' Xl-2101 Same as X 1-2001 Heater primary in- <"' m Cl'm 
n dicator socket J:CI' 
c: _-t 
;::ro and lens .,::o 

Cl'-

-t 
n 

-< XI-2101A Same as XI-2001A; part of Xl-2101 Heater primary in- "0-t 
"""'m 

:z dicator socket ~0 
0 

"11 
0 Xl-21018 Same as X 1-2001 i3; port of X 1-2101 Heater primary in-
::0 

dicator lens ~ 
~ 
-t I Xl-2102 Same as Xl-2001 Failure indicator 

0 socket and lens :z 
XI-2102A Same as Xl-2001A; part of Xl-2102 Failure indicator 

socket 

XI-2102B !Same as Xl-2001 B; port of Xl-2102 j Failure indicator 

lens 

Xl-2103 ISame as Xl-2001 I Plate power in-

dicator socket 

and lens 
>< 

!Same as Xl-2001A; part of Xl:2103 I Plate power in-XI-2103A 'i' 
N 

dicator socket 0(11 
Oct 

00 
Same as X 1-2001 B; part of X 1-2103 

Nn 

I X 1-21 03S Plate power in- ~::t. 
I 0 

~ dicotor lens ~:I 
0 I 

...... ~00 
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SYMBOL 
DESIG. 

Xl-2104 

thru 

Xl-2200 

Xl-2201 

XI-2201A 

Xl-2201d 

X 1-2202 

XI-2202A 

XI-2202B 

Xl-2203 

XI-2203A 

XI-2203B 

Xl-2204 

thru 

Xl-3400 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION 
FUNCTION 

TYPE) 
(SIGNAL MFGR'S. 

lNG & DESIG. 
CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SOCKETS (continued) 

Not Used 

Some as Xl-2001 Heater primary 

indicator socket 

and lens 

Some as XI-2001A; part of Heater primary 

Xl-2201 indicator socket 

Same as XI-200H:I; part of Heater primary 

Xl-2201 indicator lens 

Some as X 1-2001 Failure indicator 

socket and lens 

Some as XI-2001A; port of Failure indicator 

Xl-2202 socket 

Some os Xl-2001 i3; port of Failure indicator 

Xl-2202 lens 

Some as X 1-2001 Plate power in-

di co tor socket 

and lens 

Same as XI-2001A; part of Plate power in-

Xl-2203 dicotor socket 

Some as Xl-2001 8; port of Plate power in-

Xl-2203 d i co tor I ens 

Not Used 

EQUIP. 
REPAIR 

PARTS 

TOT. 
NO. 
PER z 
EQ. X < 

0 ::I 
C1l 0 

xOO -I (II 
IV C1l 
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V' 
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n 
c 
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-i 
-< 
z 
"TT 
0 
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~ 
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-i 
0 z 

CX) 
I 
~ 
0 
\o() 

Xl-3401 

XI-3401A 

Xl-3401 B 

Xl-3402 

XI-3402A 

Xl-34020 

Xl-3403 

XI-3403A 

Xl-34033 

Xl-3404 

XI-3404A 

Xl-34048 

Xl-3405 

XI-3405A 

Xl-34058 

Xl-3406 

XI-3406A 

Same as Xl-2001 

Same as XI-2001A; part of 

Xl-3401 

Same as Xl-20011.3; part of 

Xl-3401 

Same as Xl-2001 

Same as XI-2001A; part of 

Xl-3402 

Same as Xl-20015; part of 

Xl-3402 

Same as Xl-2001 

Sa me as X 1-2001 A; part of 

Xl-3403 

Same as Xl-2001 B; part of 

Xl-3403 

Same as Xl-2001 

Same as X 1-2001 A; part of 

Xl-3404 

'Same as Xl-2001 B; port of 

Xl-3404 

Same as Xl-2001 

Same as XI-2001A; part of 

X 1-3405 

Same as Xl-20016; port of 

Xl-3405 

Same as X 1-2001 

Same os XI-2001A; port of 

Xl-3406 

1-3401 socket 

and lens 

1-3401 socket 

1-3401 lens 

1-3402 socket 

and lens 

1-3402 socket 

1-3402 lens 

1-3403 socket 

and lens 

1-3403 socket 

1-3403 lens 

1-3404 socket 

and lens 

1-3404 socket 

1-3404 lens 

1-3405 socket 

and I ens 

1-3405 socket 

1-3405 lens 

1-3406 socket 

and lens 

1-3406 socket 
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TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 xOO 
i'"VI 

~----------------------------------------------------------------------------------------------.-~mr-, w $ EQUIP. .):a. n 

SYMBOl 
DESIG. 

Xl-34063 

XR-1 01 

XV-101 

thru 

XV-104 

I 

NAME OF PART AND 
DESCRIPTION 

Same as Xl-2001 B; part of 

Xl-3406 

Same as XC-701 

FUNCTION 

1-3406 lens 

R-141 socket 

PARTS 

JAN AND 
(NAVY 
TYPE) 
NO. 

STANDARD 
NAVY 
AND 

(SIGNAl 
CORPS) 
STOCK 

NO. 

SOCKETS (continued) 

Socket, tube: 7 miniature axial V -101 thru V-1 04 ( -491842) N 16-S-62603-6461 

contacts; under chassis wafer rntg; socket 

two 1/8" diarn mtg holes on 7/8" 

mtg/c; oval ceramic body 1.144" lg 

x 3/4" wd x 0.320" h excl term; 

beryllium copper contacts silver 

plated; marked CI'<A-491842; center 

shield; 0.167" ID w/o shockshield 

base 

MFGR. 
AND 

MFGR'S. 
DESIG-

NATION 

1· I 

SA:4916-2 

CON-
TRACTOR All 

DRAW- SYMBOl 
lNG & DESIG. 
PART INVOLVED 
NO. 

SA:4916-2 XV-101 thru 

XV-104, 

XY-106 thru 

XV-109, 

XV-301 thru 

XV -312, 

XV-401 thru 

XV-410, 

XV-601 thru 

XV-608, 

XY-701 thru 

XV-709, 

XV-801 thru 

XY-806, 

XY-901 thru 

XV-905, 

XV-1001 thru 

XV-1011, 

XV-1102 thru 

XV-1107, 

XY-1110, 

XY-1202, 

XV-1203, 

XV-1204, 

XV-1206 thru 

XV-1212, 

TOT. 
NO. 
PER 
EQ. 

336 

REPAIR ~ ::!'. 
PARTS o:J 0 

i 
X <( 

0 :::l 
ca 0 

I :II 

X 
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<m 
VI VI 
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00 
I 
~ 
-a. 
-a. 

XV-101 

thru 

XV-104 
(cont) 

X'v'-105 Socket, tube: 9 miniature axial V-lOS socket (-491844) 

contacts; under chassis wafer mtg; 

two 1/8" diam mtg holes on 

1 1/8" mtg/c; oval ceramic body 

1.438" lg x 55/64" wdx 0.393" h 

exc I term; bery IIi um copper con-

tacts silver plated; marked CNA-

491844; center shield 0.167" ID 

w/o metal shock shield base 

XV-1214, 

XV-1301 thru 

XV-1304, 

XV-1309, 

XV-1310, 

XV-1314, 
XV-131'>, 

XV-1316, 

XV-1318, 
XV-1322, 

XV-1323, 
XV-1324, 

XV-2006, 

XV-2007, 

XV-2008, 

XV-2010, 

XV-2011, 

XV-2012, 

XV-2107, 

XV-2109, 

XV-2110, 

XV-2113, 

XV-2114, 

XV-2209, 

XV-2210, 

XV-2211, 

XV-2213, 

XV-2214, 

XV-2215 

Nl6-S-64063-6456 1; SA:4927-2 XV-105, 

SA:4927-2 XV-1101, 

XV-1201, 

XV-1205, 

XV-1213, 

XV-1215, 

XV-1217, 

XV-1305, 

XV-1306, 

XV-1311, 

45 
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SYMBOL 
DESIG. 

XV-105 

(cont) 

XV-1J6 

XV-107 

XV-108 

XV-109 

XV-110 

thru 

XV-300 

XV-301 

thru 

XV-312 

,\V-313 

thru 

XV-400 

XV-401 

thru 

XV-410 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY AND AND 

DRAW- SYMBOL FUNCTION (SIGNAL MFGR'S. DESCRIPTION TYPE) 
CORPS) DESIG-

lNG & DESIG. 
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

SOCKETS (continued) 

XV-1312, 

XV-1313, 

XV-1319, 

XV-1320, 

XV-1321, 

XV-2009, 

XV-2105, 

XV-2112, 

XV-2208, 

XV-2212 

Some as XV-101 V-106 socket 

Same os XV -101, except port of V -107 socket 

i.-101 1, Z-101 2, z .. 101 3, Z-101 4 

Some os XV-101 V-108 socket 

Some as XV-101 V-109 socket 

Not Used 

Some as XV-101 V-J01 thru 

V-312 socket 

Not Used 

Same as XV-101 V-40 1 thru 

V-410 socket 

EQUIP. 

REPAIR 

PARTS 

TOT. 
NO. 
PER i 
EQ. X <( 
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XV-411 

thru 

XV-600 

XV-601 

thru 

XV-603 

XV-609 

thru 

XV-700 

XV-701 
thru 
XV-709, 

XV-710 

thru 

XV-800 

XY-801 

thru 

XV-806 

XV-807 

thru 

XV-900 

XV-901 

thru 

XV-905 

XV-906 

thru 

XV-1000 

XV-1001 

thru 

XV-1011 

XV-1012 

thru 

XV-1100 

XV-1101 

XV-1102 

thru 

XV-1107 

~ ' : 

Not Used 

Same as XV-101 V -601 thru 

V -608 socket 

Not Used 

Same as XV-101 V-701 thru 

V-709 socket 

Not Used 

Same as XV-101 V-801 thru 

V-806 socket 

Not I.Jsed 

Same as XV-101 V-901 thru 

V-905 socket 

Not Used 

Same as XV-101 V -1001 thru 

V-1011 socket 

Not Used 

Same as XV-105 V-1101 socket 

Same as XV-101 V-1102 thru 

V-1107 socket 
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SYMBOL 
DESIG. 

XV-1108 

XV-1109 

XV-1110 

XV-1111 

thru 

XV-1200 

XV-1201 

XV-1202 

thru 

XV-1204 

XV-1205 

XV-1206 

thru 

XV-1212 

XV-1213 

XV-1214 

XV-1215 

XV-1216 

XV-1217 

XV-1218 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR All 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

DESCRIPTION FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. CORPS) DESIG-

NO. 
STOCK NATION 

PART INVOLVED 
NO. NO. 

SOCKETS (continued) 

Some as XC-701 V-11 08 socket 

Same as XC-701 V -1109 socket 

Same as XV-101 V-1110 socket 

Not Used 

Same as XV-105 V-1201 socket 

Same as XV-101 V-1202 thru 

V-1204 socket 

Same as XV-105 V -1205 socket 

Same as XV-101 V-1206 thru 

V-1212 socket 

Same as XV-105 V-1213 socket 

Some as XV-101 V-1214 socket 

Same as XV-105 V-1215 socket 

Socket, tube: 12 pins small shell V-1216 socket N 16-S-64286-3992 127 M425-2 XV-1216 

duodecal; one piece saddle mtg; 

two 0.187" diam mtg holes on 

2 l/2" mtg/ c; round plastic body 

w/metal saddle mtg, 1 7/8" diomx 

7/8" h excl mtg saddle; silverplat-

ed contacts; contains wire leads 

from each contact except no. 5 and 

no. 11, all leads 10" lg 

Same as XV-105 V-1217 socket 

Not Used 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER z EQ. 
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V1 

thru 

XV-1300 

XV-1301 

thru 

XV-1304 

XV-1305 

XV-1306 

XV-1307 

XV-1308 

XV-1309 

XV-1310 

XV-1311 

thru 

XV-1313 

X V-1 ~,14 

thru 
XV-1316 

XV-1317 

XV-1318 

XV-1319 

thru 

XV-1321 

XV-1322 

thru 

XV-1324 

XV-1325 

thru 

XV-2000 

XV-2001 

thru 

XV-2005 

Same as XV-101 

Same as XV-105 

Same as XV-105 

Not Used 

Not Used 

Same as XV-101 

Same as XV'-101 

Same as XV-105 

Same as XV-101 

Not Used 

Same as XV-101 

Same as XV-105 

Same as XV-101 

Not Used 

Socket, tube: 8 axial contacts, 

standard octal; mtd on brass ring; 

two 0.156" wd x 21/64" lg oval 

mtg holes on 1 43/64" mtg/c; cir-

cular ceramic body 1.380" diam 

x 0.385" h excl term; cad plated 

p hos bronze contacts 

I 

V-1301 thru 

V' -1304 socket 

V-1305 socket 

V -1306 socket 

V -1309 socket 

V-1310 socket 

V -1311 thru 

V-1313 socket 

V-1314 thru 

V-1316 socket 

V-1318 socket 

V-1319 thru 

V-1321 socket 

V-1322 thru 

V -1324 socket 

V-2001 thru N 16-S-63517-7 401 1; SA:451 XV-2001 

V-2005 socket SA:451 thru 

XV-2005, 

XV-2101 

thru 

XV-2105, 

XV-2111, 

29 
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SYMBOL 
DESIG. 

XV-2001 

thru 

XV-2005 

XV-2006 

thru 

XV-2008 

XV-2009 

XV-2010 

thru 

XV-2012 

XV-2013 

thru 

XV-2100 

XV-2101 

thru 

XV-2105 

XV-2106 

XV-2107 

XV-2108 

XV-2109 

XV-2110 

XV-2111 

XV-2112 

XV-2113 

XV-2114 

TABLE 8-4. COMBINED PARTS AND. REPAlR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

. 
STANDARD 

CON-
JAN AND 

NAVY MFGR. 
TRACTOR All 

NAME OF PART AND (NAVY 
AND AND 

DRAW- SYMBOL 
DESCRIPTION 

FUNCTION 
TYPE) 

(SIGNAL MFGR'S. 
lNG & DESIG. 

CORPS) DESIG-
NO. 

STOCK NATION 
PART INVOLVED 
NO. 

NO. 

SOCKETS (continued} 

XV-2115, 

XV-2201 thru 

XV-2207 

Same as XV-101 V -2006 thru 

V-2008 socket 

Same as XV-105 V-2009 socket 

Same as XV-101 V-2010 thru 

V-2012 socket 

Not Used 

Same as XV-2001 V-2101 thru 

V -21 OS socket 

Same as XV-105 V-2106 socket 

Same as XV-101 V-2107 socket 

Same as XC-701 V-2108 socket 

Same as XV-101 V-2109 socket 

Same as XV-101 V-2110 socket 

Same as XV-2001 V-2111 socket 

Same as XV-105 V-2112 socket 

Same asXV-101 V-2113 socket 

Same as XV-101 V-2114 socket 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. X <( 
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XV-2115 

XV-2116 

thru 

XV-2200 

XV-2201 

thru 

XV-2207 

XV-2208 

XV-2209 

thru 

XV-2211 

X V-2212 

XV-2213 

thru 

XV-2215 

XY-101 

thru 

XY-300 

XY-301 

XY-302 

thru 

XY-700 

XY-701 

XY-702 

thru 

XY-800 

Some as X'/-2001 

Not Used 

Some as XV-2001 

Same as XV-105 

Some as XV-101 

Same as XV-105 

Same as XV-101 

Not Used 

Socket, crystal: 2 round female 

contacts, 0.033" ID spaced 1/2" 

c to c; single hole mtd; mtd by 

0.116" diam hole in center with 

1/4" diam countersunk; rectan-

gular shape w/round ends 1 1/16" 

lg x 7/16" wd x 5/16" h, o/a, 

excl term; beryllium copper sil-

ver plated contacts 

Not Used 

Some os XY-301 

Not Used 

V-2115 socket 

V-2201 thru 

V-2207 socket 

V-2208 socket 

V -2209 thru 

V-2211 socket 

V-2212 socket 

V-2213 thru 

V -2215 socket 

Y-301 socket (-492000) N16-S-54393-7314 1· . 
SA:5030 

Y-701 socket 

I 

I 

SA:5030 XY-301, 23 

XY-701, 

XY-801 thru 

XY -807 
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SYMBOL 
DESIG. 

XY-801 

thru 

XY-817 

TABLE 8-4. COMBINED PARTS AND REPAIR PARTS LIST FOR RADIO RECEIVING SET AN/FRR-24 

PARTS 

STANDARD 
CON-

JAN AND 
NAVY MFGR. 

TRACTOR ALL 
NAME OF PART AND (NAVY 

AND AND 
DRAW- SYMBOL 

FUNCTION (SIGNAL MFGR'S. 
DESCRIPTION TYPE) 

CORPS) DESIG-
lNG & DESIG. 

NO. 
STOCK NATION 

PART INVOLVED 
NO. 

NO. 

SOCKETS (continued) 

Same as XY-301 Y-801 thru 

Y-817 socket 

EQUIP. 
REPAIR 
PARTS 

TOT. 
NO. 
PER i 
EQ. X <( 
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JAN 
DESIGNATIONS 

AN3102-14S-5P 

AN3102-14S-12P 
AN3102-14S-12S 
AN3102-16S-1S 
AN31 02A-14S-5S 

AN3102A-20-3P 
AN31 02A-20-3S 
AN3102A-20-27P 
AN31 02A-20-27S 

AN3106-14S-5P 

AN3106-14S-5S 

AN3106-14S-12P 

AN3106-14S-12S 

AN3106-16S-1 P 

AN3106-16S-1S 

AN31 06-20· 27P 

AN31 06-20-275 

AN3106A-14S-12P 

AN3106B-20-3P 

AN3106B-20-3S 

CC20UJ100F 

CC21SL020D 

CC21SL050D 

CC21SL100D 

CC21SL510J 

CC21UJ050C 

CC26UJ620C 

CC30CH050D 

CC30CH220K 

CC30CH240K 

CC30CH390K 

CC30SL 101 K 

CC32CG101G 

CC35HF161J 

CC36UJ121G 

CC36UJ201G 

KEY JAN 

SYMBOL DESIGNATIONS 

J-1311 CE51A250G 

J-3901 CM20A101K 

J-707 CM20A471K 

J-238 CM20B 101 K 

J-3903 CM20B151K 

J-2003 CM20B271J 

J-3406 CM20B271K 

J-308 CM20B511K 
J-2005 CM20C111J 

P-3910 CM20C220J 

P-3909 CM20C270J 

P-3918 CM20C470J 

P-3917 CM20C560J 

P-3913 CM20C560K 

P-3914 CM20C820J 

P-3916 CM20D271J 

P-3915 CM20D511J 

P-702 CM20E221J 

P-3912 CM25D102G 

P-3401 CM25D331G 

C-916 CM25D621J 

C-175 CM25D681G 

C-817 CM25E102K 

C-332 CM25E181G 

C-407 CM25E241G 

C-154 CM25E271G 

C-1534 CM25E331G 

C-1304 CM25E361G 

C-101 CM25E431G 

C-1127 CM25E471G 

C-1154 CM25E511G 

C-183 CM25E561J 

C-148 CM25E;821G 

C-340 CM30A102K 

C·1533 CM30B102K 

C-1532 

TABLE 8-5 CROSS REFERENCE PARTS LIST 

KEY JAN KEY JAN 

SYMBOL DESIGNATIONS SYMBOL DESIGNATIONS 

C-734 CM30C101 K C-343 CP61B1DF504V 

C-352 CM30C102K C-147 CP61B1EF104K 

C-602 CM30C182J C-713 CP61B1 EF105K 

C-1207 CM30C202J C-354 CP61B1EF503K 

C-493 CM30C242J C-736 CP61B1EF504K 

C-317 CM30D152G C-18.1 1 CP61 B6DF 104V 

C-474 CM30E102G C-151 2 CP69B 1 DF104V 

C-430 CM30E102K C-434 CP69B4EF104V 

C-606 CM30E202G C-1219 CP69BSEF104V 

C-316 CM30E302G C-341 CP69B6DF504X 

C-714 CM35B103K C-403 CP70B1DF106K 

C-818 CM35B103M C-302 CP70B 1 DF405K 

C-715 CM35B472K C-1306 CP70B 1 DG405K 

C-1225 CM35C103J C-110 CP70B1EF205K 

C-333 CM35C472J C-174 CP70B 1 EG405K 

C-301 CM35E103G C-149 CR-18/U 

C-327 CM35E512G C-405 CR-25/U 

C-136 CM35E622G C-720 CV11A070 

C-181 2 CP06SA1 0-704 CV11C450 

C-1814 CP06SA2 0-602 CV12D121 

C-619 CP06SA4 0-703 MR26 W003 DCMA 

C-181 3 CP06SA5 0-903 MR26W500DCUA 

C-448 CP06SA6 0-404 MX-564/U 

C-1119 CP07SA4 0-1207 RA20A1RD103AK 

C-1514 CP07SB2 0-705 RA20A1RD500AK 

C-1115 CP07SC2 0-2005 RA20A 1 SA 1 52AK 

C-1109 CP07SC4 0-2004 RA20AlSA252AK 

C-1103 CP53B1EF105K C-498 RA20A 1SA351AK 

C-1106 CP53B 1 EF593K C-911 RA20A2SA 103AK 

C-1118 CP53B 1 EF504K C-914 RA25A2SA 153A K 

C-151 3 CP53B5EF104V C-441 RB10B16201F 

C-724 CP55B 1 EB405K C-728 RB lOB 17251 F 

C-151 1 CP55B1EF104K C-1158 RB10B17751F 

C-605 CP61B1DF104K C-2006 RB 10B247SlF 

C-303 CP61B1DF105K C-2005 RB 10625251 F 

C-908 CP61B1DF105V C-908 RB 10B98000F 

KEY JAN 

SYMBOL DESIGNATIONS 

C-1308 RBll B 10001 F 

C-614 RB 11 B35601 F 

C-497 RB11B50000F 

C-729 RB21 B 10502F 

C-726 ~B21 B 15102F 

C-1173 RC20BF221K 

C-7Hl RC20BF333J 

C-353 RC20GF102K 
C-347 RC20GF153J 

C-1229 RC20GF223K 

C-2001 RC20GF272J 

C-731 RC20GF273K 

C-3901 RC20GF822J 

C-1235 RC21BF101K 

C-2003 RC21BF102J 

Y-301 RC21BF102K 

Y-817 RC21BF103J 

C-801 RC21BF103K 

C-1153 RC21BF104J 

C-1206 RC21BF104K 

M601 RC21 BF105J 

M801 RC21BF105K 

0-1506 RC21BF106J 

R-1103 RC21BF106K 

R-143 RC21BF122J 

R-1134 RC21BF134J 

R-1109 RC21BF151K 

R-1120 RC21BF152J 

R-1343 RC21BF152K 

R-2024 RC21BF153J 

R-2119 RC21BF153K 

R-2222 RC21BF154K 

R-2016 RC21BF15SK 

R-2018 RC21BF182J 

R-2220 RC2lBF182K 

R-2121 RC21BF183J 

KEY 
SYMBOL 

R-1250 

R-1249 
R-1319 
R-1324 
R-1323 

R-409 
R-455 

R-411 
R-1227 

R-410 

R-1404 

R-1349 

R-1228 

R-118 

R-123 

R-310 

R-1234 

R-152 

R-621 

R-134 

R-627 
R-474 

R-1289 

R-1276 

R-1152 

R-442 

R-116 

R-1112 

R-324 

R-424 

R-610 

R-153 

R-1337 

R-1302 

R-103 

R-135 
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JAN KEY 

DESIGNATIONS SYMBOL 

RC21BF184J R- 121 

RC21BF184K R-1284 

RC21BF185J R-1222 

RC21BF185K R-1252 

RC21BF204J R-720 

RC21BF221K R-313 

RC21BF222J R-1233 

RC21BF222K R-102 

RC21BF223K R-117 

RC21BF224K R-318 

RC21BF225K R-714 

RC21BF271J R-1119 

RC21 BF272J R-618 

RC21BF272K R-105 

RC21BF273K R-811 

RC21BF274J R-1223 

RC21BF274K R-1108 

RC21BF331J R-1117 

RC21BF331K R-309 

RC21BF332J R-1267 

RC21BF332K R-607 

RC21BF333J R-1288 

RC21BF333K R-320 

RC21BF334K R-814 

RC21BF362J R-333 

RC21BF363J R-454 

RC21BF392K R-1369 

RC21BF393K R-337 

RC21BF431J R-1153 

RC21BF470K R-329 

RC21BF471K R-623 

RC21BF472J R-124 

RC21BF472K R-331 

RC21BF473K R-130 

RC21BF474J R-1265 

RC21BF474K R-101 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

JAN XEY JAN KEY JAN 

DESIGNATIONS SYMBOL DESIGNATIONS SYMBOL DESIGNATIONS 

RC21BF475K R-1273 RC42GF122K R-731 UG-21B/U 

RC21BF512J R-722 RC42GF152K R-149 UG-88/U 

RC21BF513J R-709 RC42GF153K R-1142 UG-260/U 

RC21BF513K R-2236 RC42GF202J R-2020 . UG-261/U 

RC21BF561K R-136 RC42GF222K R-1144 UG-262/U 

RC21BF563K R-314 RC42GF.242J R-1146 UG-274/U 

RC21BF565J R· 1224 RC42GF302J R-1213 UG-335/U 

RC21BF680K R-144 RC42GF303J R-1338 UG-414/U 

RC21BF682K R-456 RC42GF332K R-1339 OA2 

RC21BF683K R-302 RC42GF363J R-1283 082 

RC21BF751J R-619 RC42GF392J R-2011 OC3/VR105 

RC21 BF821J R-1155 RC42GF471K R-925 2BP1 

RC21BF824J R-405 RC4ZGF472K R-602 2D21 

RC21BF824K R-1231 RC42GF473K R-735 5R4GY 

RC30BF104K R-917 RC42GF511J R-32.1 6AG5 

RC30BF151 K R-2001 RC42GF561K R-729 6AH6 

RC30BF154K R-1212 RC42GF622J R-2014 6,'AK5 

RC30BF222J R-1139 RC42GF680K R-2002 6AL5 

RC30BF273K R-1204 RC42GF752J R-2109 6AN5 

RC30BF274K R-2013 RU3B2ROJ R-1400 6AQS 

RC30BF332K R-625 RV2ANRD153A R-620 6AS7G 

RC30BF333K R- 126 RV2AURD104B R-803 6AU6 

RC30BF472K R-1113 k. '2AURD153A R-122 6BA6 

RC30BF474K R-2012 h.f2AURD153E R-726 6BE6 

RC30GF103K R-1201 RV2AURD503D R-1116 6C4 

RC30GF104K R- 1220 RV2AURD504D R-1221 6J6 

RC30GF124K R-1352 RV2AUSA 1028 R-1278 12AT7 

RC30GF163J R-1282 RV2AUSA502B R-1219 12AU7 

RC30GF272K R- 132 RV2AUSA503B R-1122 12AX7 

RC30GF273K R-1215 RV2AUSC102B R-1266 9003 

RC30GF472K R-1138 RV2AUSC103B R-1272 

RC30GF473K R-1205' RV2AUSC105B R-1232 

RC42GF102K R-2138 RV2AUSC105D R-1268 

RC42GF103K R-128 ,RV4ATSA503B R-125 

RC42GF104K R-1364 RW34G103 R-2118 

RC42GF122J R-2015 RW34G123 R-2009 

KEY STANDARD NAVY 

SYMBOL STOCK NO.. 

P-1510 F16-A-39348-1006 

P-3906 F16-A-39348· 1007 

P-1827 F16-A-39348-1007 

P-3905 

J-102 F16-A-39348-1009 

P-3919 

J-1533 F16-C-10633-9901 

J-1503 

V-312 F16-C-90818-1001 

V-106 

V-1108 F16-C-90908-1001 

V-1216 

V-1214 F16-K-47670-9551 

V-2001 

V-307 F16-K-49161-1003 

V-801 

V-309 F16-R-38376-6201 

V-605 F17-P-18151-2985 

V-108 

V-1107 F17-P-23168-4977 

V-200.4 

V-306 F17-P-23194-1001 

V-101 

V-104 G17-L-3911-175 
V-107 G17-L-6297 

V-1106 G17-L-6686 

V-1305- G17-L-6806-130 

V-1217 G41-P-1714 

V-105 G41-S-1106 

V-102 N16-B-151921-125 

N16-B-300001-145 

N16-B-300001-146 

N16-B-750001-423 

N16-B-750001-436 

N16-B-800175-736 

N16-B-800199-871 

KEY 

SYMBOL 

AM-440/ 

FRR-24 

AM-439/ 

FRR-24 

AM-438/ 

FRR-24 

CY860/ 

FRR-24 

CV126/ 

FRR-24 

CV-127/ 

FRR-24 

CM32/ 

FRR-24 

KY-62/ 

FRR-24 

AN/FRR.-24 

SB-141/ 

FRR-24 

SB-140/ 

FRR-24 

SB-143/ 

FRR-24 

1-1101 

1-103 

1-101 

1-2001 

H-4034 

H-4031 

E-133 

0-114 

0-115 

E-205 

0-3938 

0-2003 

0-112 
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ST AHDARD NAVY 

STOCK NO. 

N16-B-800200-568 

Nl6-B-800200-578 

N16-B-800200-580 

N16-B-800200-583 
N16-B-807001-118 

N16-C-10629-1573 
H16-C-10629-1574 
N16-C-10629-1576 
N16-C-11964-4901 
N16-C-11964-5501 

N16-C-11964-5503 

H16-C-11964-5505 

N16-C-11964-7006 

N16-C-11964-7020 

N16-C-11964-7022 

N16-C-11964-7024 

N16-C-11964-7320 

N16-C-11964-7324 

N16-C-11964-7325 

N16-C-11964-7326 

N16-C-11964-7327 

H16-C-11964-7328 

N 16-C-11964-7330 

N16-C-11964-7901 

N16-C-11964-7902 

N16-C-11964-7903 

N 16-C-11964-7904 

N16-C-11964-7905 
N 16-C-11964-8220 

N16-C-11964-8221 

N16-C-11964-8222 

N16-C-11964-8301 

Nl6-C-11964-8303 

N16-C-11964-8305 

Nl6-C-11964-8310 

N 16-C-11964-8312 

KEY 

SYMBOL 

0-709 

0-808 
0-206 

0-1111 
0-307 

0-308 
0-131 
0-2001 
W-104 

W-3024 

W-3624 

W-3523 

W-3622 

W-3022 

W-3521 
W-1507 

W-3026 

W-3525 

W-3034 

W-3626 

W-3634 

W-3023 

W-3533 

W-3027 

W-3629 

W-3621 

W-3520 

W-3528 
W-3025 

W-3524 

W-3625 

W-3043 

W-3639 

W-3538 

W-102 

W-103 

TABLE 8-5 CROSS REFERENCE PARTS LIST {CONT.} 

STANDARD NAVY KEY STANDARD NAVY KEY STANDARD NAVY 

STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

N16-C-11964-9750 W-3526 N 16-C-11965-4921 W-3014 N 16-C-11965-8486 

H16-C-11964-9752 W-3028 N16-C-11965-4922 W-3512 N16-C-11965-8496 

N16-C-11964-9754 W-3627 H 16-C-11965-4923 W-3510 H16-C-1l965-8586 

N16-C-11965-1021 W-3033 N16-C-11965-4924 W-3613 N 16-C-11965-8587 
N16-C-11965-1023 W-3633 H16-C-11965-5513 W.-3038 N 16-C-11965-8S88 

N16-C-11965-1101 W-101 N16-C-11965-5515 W-3638 H16-C-11965-9101 

N16-C-11965-1301 W-3540 N16-C-11965-5517 W-3558 H16-C-11965-9103 
H16-C-11965-1603 W-3623 N16-C-11965-6105 W-3009 N 16-C-11965-9105 
N16-C-11965-1615 W-3021 N16-C-11965-6107 W-3515 N16-C-11966-1296 

N16-C-11965-1617 W-3522 H16-C-11965-6110 W-3016 N16-C-11966-1901 

H16-C-11965-1910 W-3529 N16-C-11965-6111 W-3509 H 16-C-11966-1903 

N 16-C-11965-1920 W-3029 N16-C-11965-6112 W-3611 H16-C-11966-1905 

N16-C-11965-1922 W-3527 H16-C-11965-6115 W-3616 N 16-C-11966-1907 

N16-C-11965-1923 W-3030 N16-C-11965-6117 W-3554 N16-C-11966-2211 

N16-C-11965-1924 W-3628 N16-C-11965-6705 W-3552 N16-C-11966-2212 

H16-C-11965-1925 W-3630 N16-C-l1965-7293 W-3553 H16-C-11966-2214 

N16-C-11965-1926 W-3032 N16-C-11965-7298 W-3745 N 16-C-11966-2553 

N16-C-11965-1928 W-3532 N16-C-11965-7303 W-3730 N16-C-11966-3106 

N16-C-11965-2311 W-3010 H 16-C-11965-7883 W-3511 N16-C-11966-3111 

N16-C-11965-2321 W-3042 H16-C-11965-7885 W-3537 N16-C-11966-4315 

N16-C-11965-2503 W-3632 H16-C-11965-8181 W-3015 N16-C-11966-4659 

N16-C-11965-2504 W-3507 N 16-C-11965-8183 W-3612 N16-C-11966-4661 

N16-C-11965-2505 W-3644 N16-C-11965-8281 W-3007 N 16-C-11966-4663 

N16-C-11965-2506 W-3531 N 16-C-11965-8283 W-3609 N 16-C-11966-4911 

N 16-C-11965-2507 W-3608 N16-C-11965-8285 W-3563 N16-C-11966-5510 

N16-C-11965-31 01 W-3534 N16-C-11965-8287 W-3555 N16-C-11966-6156 

N16-C-11965-3725 W-3031 N16-C-11965-8376 W-3614 N16-C-11966-6158 

N16-C-11965-3726 W-3530 N16-C-11965-8381 W-3012 N16-C-11966-6160 

N 16-C- 11965-3727 W-3631 N16-C-11965-8386 W-3036 N16-C-11966-6165 

N16-C-11965-4015 W-3008 N16-C-11965-8387 W-3513 N 16-C-11966-61'26 

N16-C-11965-4016 W-3508 N16-C-11965-8389 W-3636 N16-C-11966-74132 

N16-C-i1965-4017 W-3610 N16-C-1196S-8391 W-3556 N16-C-11966-7437 

N16-C-11965-4019 W-3635 N16-C-11965-8393 W-3535 N 16-C-11966-7457 

N16-C-11965-4615 W-3035 N16·C-11965-8395 W-3746 N16-C-11966-8801 

N 16-C-11965-4915 W-3011 N 16-C-11965-8397 W-3739 N16-C-11966-9001 

N16-C-11965-4917 W-3607 N16·C-11965-8408 W-3724 N 16-C-11966-9~~01 
------- --

KEY ST AHDARD NAVY 

SYMBOL STOCK NO. 

W-3557 H16-C-11966-9601 
W-3740 H16-C-11967-1905 

W-3013 H16-C-11967-1906 

W-3514 H16-C-11967-1907 
W-3615 N1'6-C-11967-2242 

W-3062 H16-C-11967-2503 

W-36~0 H16-C-11967-2863 
W-3550 N 16-C-11967-2866 
W-3715 N16-C-11967-3798 
W-3061 H16-C-11967-3801 

W-3649 N 16-C-11968-3703 

W-3551 H 16-C-11968-3705 

W-3736 N16-C-11968-4299 

W-3727 N 16-C-11968-430 1 

W-3728 H16-C-11968-4906 

W-3737 N16-C-11968-6972 

W-3734 N16-C-11968-6974 

W-3723 N16-C-11968-7200 

W-3733 N 16-C-11968-8201 

W-3731 N16-C-11968-9395 

W-3040 N16-C-11968-9397 

W-3642 N16-C-11969-1238 

W-3542 N16-C-11969-1240 

W-3725 N16-C-11969-1242 

W-3719 N16-C-11969-1244 

W-3039 N16-C-11969-1245 

W-3641 N16-C-11969-1247 

W-3541 N16-C-11969-1452 

W-3722 N16-C-11969-2298 

W-3710 N 16-C-11969-3780 

W-3711 N16-C-11969-3782 

W-3716 N16-C-11969-5264 

W-3717 N16-C-12162-9101 

W-3709 N16-C-12164-7294 

W-3712 N 16-C-12165-8651 

W-3713 N16-C-12198-6076 

KEY 

SYMBOL 

W-3706 

W-3003 

W-3502 

W-3603 
W-3702 

W-3503 
W-3705 
W-3707 
W-3703 
W-3701 

W-3660 

W-3643 

W-3547 

W-3548 

W-3718 

W-3646 

W-3566 

W-3648 

W-3543 

W-3545 

W-3546 

W-3005 

W-3052 

W-3606 

W-3505 

W-3506 

W-3549 

W-3049 
W-3050 

W-3046 

W-3047 

W-3605 

W-3661 

W-3567 

W-3051 

W-3002 
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ST AI-IDARD NAVY 

STOCK NO. 

N16-C-12198-6081 

N16-C-12198-6086 

N16-C-12233-3589 

N16-C-12233-3591 

N16-C-15532-9005 

N16-C-15624-3580 

N16·C~15625-7075 
N16-C-15627-9144 

N16-C-15628-9005 

N16-C-15916-9005 

N16-C-15925-1219 

N16-C-16154-7430 

N16-C-16186-7629 

N16-C-16410-7629 

N16-C-16596-2481 

N16-C-16717-2151 

N16-C-16969-5262 

N16-C-17067-8263 

N 16-C-17085-699 5 

N16-C-17197-2595 

N16-C-17458-1321 

N16-C-17677-2619 

N16-C-18157-2454 

N16-C-18657-8801 

N16-C-18983-1027 

N16-C-19111-1035 

N16-C-19784-1591 

N 16-C-27075-880 1 

N16-C-27577~1401 

N16-C-27761-7201 

N16-C-27766-7681 

N16-C-28210-2001 

N16-C-28558-1671 

N16-C-28558-1676 

N16-C-28558-1681 

N 16-C-28658-580 1 

KEY 

SYMBOL 

W-3601 

W-3504 

W-3045 

W-3048 

C-175 

C-1781 

C-154 

C-1304 

C-817 

C-332 

C-916 

C-101 

C-1127 

C-1154 

C-407 

C-1534 

W-3006 

C-148 

C-183 

C-1533 

C-340 

C-153
2 

C-153
1 

C-105 

C-115 

C-106 

C-734 

C-714 

C-818 

C-715 

C-1225 

C-333 

C-352 

C-1207 

C-343 

C-609 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

STANDARD NAVY KEY STANDARD NAVY KEY STANDARD NAVY 

STOCK NO. SYMBOL STOCK NO. SYMBOL', STOCK NO. 

N16-C-28980-2076 C-493 N16-C-33612-3276 C-149 N 16-C-63638-1149 

N 16-C-29128-2927 C-1119 N16..C-33617-4746 C-110 N 16-C-63673-5731 

N16-C-29444-7727 C-1514 N16-C-33622-5222 C-403 N16-C-63900-6761 

N16-C-29603-1127 C-1115 N16-C-33627-no5 C-302 N 16-C-64036-4540 

N16-C-29608-2196 C-317 N16-C-44257-1102 C-729 N 16-C-64041-4565 

N16-C-29608-2206 C-301 N16-C-44257-3124 C-911 N16-C-64133-6581 

N16-C-29613-2676 C-474 N16-C-45777-1074 C-614 N 16-C-64232-8500 

N16-C-29708-5722 C-181 4 N 16-C-45777-1080 C-2006 N16-C-71535-2689 

N16-C-29708-5727 C-1109 N16-C-45777-3131 C-1158 N16-C-71535-6251 

N16-C-29814-1327 C-1103 N16-C-45801-9583 C-710 N16-C-71535-6626 

N 16-C-29998-7127 C-1106 N16-C-47297-3175 C-914 N 16-C-71944-9492 

N16-C-30104-2727 C-1118 N 16-C-47299-1111 C-726 N16-C-72252-1135 

N16-C-30114-4271 C-602 N16-C-47321-9555 C-1308 N 16-C-72536-4385 

N16-C-30183-3927 C-151 3 N16-C-48817-1073 C-2005 N16-C-72668-3706 

N16-C-30188-5006 C-327 N16-C-48817-1090 C-497 N 16-C-72669-9486 

N16-C-30294-1007 C-724 N 16-C-48817 -3883 C-498 N 16-C-72827 -8201 

N16-C-30373-2202 C-619 N 16-C-48841-9 598 C-908 N16-C-72833-1901 

N16-C-30526-3122 C-181 3 N 16-C-48887 -1208 W-3037 N 16-C-72888-63 84 

N 16-C-30737-3327 C-151 1 N16-C-49197-3160 C-1235 N16-C-72895-4263 

N16-C-31080-2219 C-151 2 Nl6-C-49948-9349 C-728 N 16-C-72969·4508 

N16-C-31080-2522 C-181 2 N16-C-49957-5960 C-731 N 16-C-72986-5021 

N16-C-31090-4159 C-605 N16-C-49961-2432 C-2003 N 16-C-73039-890 1 

N16-C-31090-4164 C-303 N16-C-51858-2107 C-2001 N16-C-73171-6221 

N 16-C-31 090-4169 C-147 N 16-C-53204-4067 C-1173 N16-C-73535-1021 

N 16-<:-31 090-4179 C-434 N 16-C-53204-4085 C-353 N16-C-74251-2182 

N16-C-31090-4487 C-448 N16-C-53725-7890 C-1229 N 16-C-7 4896-8731 

N16-C-31502-2614 C-181 1 N16-C-54460-431 0 C-347 N16-C-75090-1973 

N16-C-31665-6489 C-713 1'116-C-54460-4481 C-441 N 16-C-75239-1021 

N 16-C-31792-4018 C-1219 N16-C-58009-6761 C-1223 N 16-C-7 5509-3085 

N16-C-31797-5445 C-354 N16-C-60401-1235 C-339 N16-C-76181-1010 

N16-C-31982-2289 C-736 N 16-C-60490-5263 C-723 N16-C-76217-5501 

N 16-C-32188-10 19 C-341 N16-C-60916-1841 C-1105 N16-C-76217-5901 

N16-C-32641-6333 C-174 N16-C-61457-5089 C-725 N 16-C-7 6301-9901 

N16-C-32646-6808 C-1306 Nl6-C-62066-9101 C-338 N16-C-76420-6501 

N16-C-32715-6063 C-405 N16-C-62239-2158 C-837 N16-C-76420-7001 

N16-C-32900-2863 C-720 N16-C-62611-136l C-620 N 16-C-7 6454-8401 

KEY STANDARD NAVY 

SYMBOL STOCK NO. 

C-1152 N16-C-76457-5001 

C-103 N16-C-76778-6541 

C-801 N16-C-96130-9101 

C-331 N16-C-96250-1001 

C-184 N16-C-96846-7291 

C-1153 N16-C-152601-101 

C-1206 N16-C-152601-102 

L-409 N16-C-152601-103 

L-421 N16-C-152601-104 

L-415 N16-C-152601-105 

L-110 N16-C-152601-106 

J-3903 N16-C-152601-107 

L-109 N16-C-152601-108 

L-401A N16-C-152601-169 

L-405A N16-C-152601-110 

L-802 N16-C-152601-111 

L-316 N16-C-200001-124 

L-431 N 16-C-300442-625 

L-811 N16-C-300798-452 

L-905 N16-C-300798-621 

L-1207 N 16-C-300 798-866 

L-321 N 16-C-65000 1-422 

L-812 N16-C-805941-201 

L-310 N16-D-900411-111 

L-309 N16.,D-900411-120 

L-314 N16-E-300113-551 

L-703 N16-F-~2599-5279 

L-704 N16-F-32599-6279 

L-601 N16-F-32600-1147 

Z-705 N16-F-32600-1157 

T -1031 N 16-F -44006-6 739 

T -1021 N16-F-44012-8374 

T -1022 N16-F-44020-1501 

T-1023 N16-F-44083-2521 

T-1033 N16-F-44083-8521 

T-1034 N16-F-950001-l20 

KEY 

SYMBOL 

T-1024 

L-809 

Y-701 

Y-817 

Y-301 

N-1503 

N-1703 

N-1702 

N-1701 

N-1603 

N-1802 

N-1801 

N-1602 

N-1601 

N-1501 

N-1502 

0-132 

0-712 

0-1101 

0-113 

0-2008 

0-3908 

0-707 

0-306 

0-1202 

0-129 

Z-401 

Z-402 

Z-601 

Z-602 

Z-1204 

Z-1205 

Z-903 

Z-702 

Z-703 

0-3907 
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STANDARD NAVY 

STOCK NO. 

N16-G-431376-521 

N16-~431690-189 

N16-G-432330-361 
N16-G-432490-145 
N16-G-500001-390 
N16-G-934201-102 
N16-G-934201-l03 
N16-H-61951-1004 
N16-H-150001-235 
N16-K-700261-991 

N16-K-700310-982 

N16-K-700346-101 

N16-K-700350-576 

N16-K-700374-242 

N16-K-701639-965 

N16-K-701639-975 

N16-L-85756-7371 

·N16-L-15000 1-138 

N16-L-15000 1-140 

N16-L-300001-134 

N 16-M-60906-80 18 

N16-M-60910-9607 

N16-M-60911-4456 

N16-M-60918-1606 

N 16-M-60919-630 1 

N16-M-60958-3561 

N16-M-60958-3571 

N16-M-60958-3591 

N 16-M-61 072-828 

N16-M-61083-7638 

N16-M-61144-5178 

N16-M-61145-2233 

NJ6-M-61148-1050 

N16-P-400741-105 

N16-P-400741-106 

N16-P-400741-107 

KEY 

SYMBOL 

0-106 

0-149 
0-212 
0-210 
0-144 
0-120 
0-121 
0-1501 
0-3915 
E-122 

E-121 

E-201 

E-124 

E-123 

E-307 

E-1112 

P-1506 

0-119 

0-118 

0-123 

0-404 

0-303 

0-903 

0-2005 
0-701 

0-704 

0-602 

0-703 

0-401 

E-819 

0-1207 

0-705 

0-2004 

0-3945 

0-3947 

0-3948 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

STANDARD NAVY KEY STANDARD NAVY KEY STANDARD NAVY 
STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

N16-P-400741-108 0-3949 N16-P-403081-119 E-204 N 16-R-49661-0811 
N16-P-400741-109 0-3950 N16-P-403081-121 E-3401 N 16-R-49661-0971 
N16-P-400741-110 0-3946 N16-P-403501-574 N-701 N16-R-49687-0591 
N16-P-401881-162 E-310 N16-P-403501-590 N-901 N 16-R-49705-591 
N16-P-401881-163 0-3904 N 16-P-40350 1-601 N-301 N 16-R-49706-0971 
N 16-P-40 1881-165 E-147 N16-P-403501-602 N-601 N 16-R-49750-591 
N16-P-401881-169 E-146 N16-P-403501-603 N-1001 N16-R-49769-0971 
N16-P-401881-170 E-312 N16-P-403501-609 N-401 N16-R-49770-519 
N16-P-401881-171 E-406 N16-P-403501-610 N-801 N 16-R-49778-236 
N16-P-401881-172 E-1116 N16-P-403501-619 N-1101 N 16-R-4 9805-0971 

N16-P-401881-173 E-714 N 16-P-40350 1-646 N-201 N 16-R-49806-493 

N 16-P-401881-174 E-407 N16-P-403501-647 N-3401 N 16-R-49858-591 

N16-P-401881-196 E-144 N16-P-403501-674 N-3901 N16-R-49876-0591 

N16-P-401881-198 E-140 N16-P-403501-675 N-3904 N16-R-49921-591 

N16-P-401881-199 E-141 N16-P-403501-676 N-3903 N 16-R-49922-0730 

N16-P-401881-200 A-101 N16-P-403501-677 N-3902 N16-R-49922-0971 

N16-P-401881-201 E-143 N16-P-403501-738 N-4001 N 16-R-49923-533 

N16-P-401881-202 E-142 N16-P-403501-830 0-3930 N 16-R-49939-591 

N16-P-401881-203 E-832 N16-P-403501-831 0-3928 N 16-R-49940-126 

N16-P-401881-204 E-831 N16-P-403501-832 0-3927 N 16-R-49941-511 

N 16-P-401881-205 E-829 N16-P-403501-833 0-3929 N 16-R-49966-591 
N16-P-401881-206 E-827 N16-P-403561-124 N-802 N16-R-49967-0971 

N16-P-401881-207 E-828 N16-P-403561-126 N-1105 N 16-R-49968-525 
N16-P-401881-208 E-208 N16-P-403621-143 N-103 1 N 16-R-49984-0591 
N16-P-40 1881-209 E-308 N16-P-403621-144 N-1032 N 16-R-49985-0971 
N 16-P-40 1881-210 E-1215 N16-P-404881-111 0-3902 N 16-R-49994-138 
N16-P-401881-211 E-2005 N 16-P-404881-112 0-3903 N 16-R-500 11-059 'I 
N 16-P-40 1881-212 E-1114 N16-P-500001-148 N-302 N16-R-50011-0751 
N16-P-401881-213 E-2006 N16-P-500001-167 0-156 N16-R-50012-0971 

N 16-P-40 1881-214 E-209 N16-R-28982-4415 L-2001 N16-R-50013-466 

N16-P-401881-215 E-712 N16-R-49427-0971 R-329 N16-R-50021-131 

N16-P-402241-117 E-203 N16-R-49499-0971 R-144 N 16-R-50038-591 

NJ6-P-402841-103 0-3926 N16-R-49500-493 R-2002 Nl6-R-50039-097] 

N16-P-403081-116 E-825 N16-R-49580-0971 R-118 N 16-R-50040-233 

N16-P-403081-117 E-822 N16-R-49625-0971 R-116 N16-R-50065-05911 

N16-P-403081-118 E-106 N 16-R-49626-0231 R-2001 N 16-R-50066-09711 

~·-·- --

KEY STANDARD NAVY 
SYMBOL STOCK NO. 

R-409 N16-R-50067-505 

R-313 N16-R-50067-0231 
R-1119 N16-R-50083-0591 
R-1117 N16-R-50084-0133 
R-309 N16-R-50093-131 
R-1153 N16-R-50093-0971 
R-623 N16-R-50128-0591 
R-925 N 16-R-50 129-0971 
R-321 N16-R-50130-241 

R-136 Nl6-R-50130-511 

R-729 N16-R-50130-0231 

R-619 N16-R-50146-0591 

R-1155 N16-R-50165-0971 

R-123 N 16-R-50 183-131 

R-411 N16-R-50201-0971 

R-310 N16-R-50219-131 

R-2138 N 16-R-50236-438 

R-1152 N16-R-50281-0591 

R-2015 N16-R-50282-0971 

R-731 N16-R-50283-512 

R-1112 N 16-R-50283-0238 

R-324 N16-R-50335-0438 

R-149 N16-R-50336-0591 
R-1302 N16-R-50336-0971 

R-103 N16-R-50337-518 

R-2020 N16-R-50344-758 

R-1233 N }6-R-50353-591 

R-1139 N 16-R-50372-833 

R-102 N16-R-50372-0971 

R-1144 N16-R-50399-813 

R-1146 N 16-R-50399-0971 

R-618 N16-R-50400-0231 

R-105 Nl6-R-50400-0240 

R-132 N16-R-50408-130 

R-1267 N 16-R-50416-0431 

R-607 N 16-R-50416-0591 

KEY 

SYMBOL 

R-1339 

R-625 
R-333 
R-1213 
R-2011 
R-1369 
R-124 
R-331 
R-1138 

R-602 

R-1113 

R-722 
R-714 

R-2014 

R-456 

R-2109 

R-1228 

R-1234 

R-152 

R-128 

R-1201 

R-1227 

R-424 
R-610 

R-1142 

R-1282 

R-135 

R-410 
R-117 

R-1349 

R-811 

R-1203 

R-1215 

R-1338 

R-455 

R-1288 
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STANDARD NAVY 

STOCK NO. 

N16-R-50417-0971 

N16-R-50418-0231 

N16-R-50434-0591 

N 16-R-50439-0940 

N16-R-50444-0971 

N 16-R-50480-0971 

. N16-R-50481-461 

N16-R-50481-0233 

N16-R-50497-591 

N16-R-50516-0971 

N 16-R-50552-0971 

N 16-R-506 32-0591 

N 16-R-50633-0971 

N16-R-50634-503 

N16-R-50634-0231 

N 16-R-50634-0234 

N 16-R-50652-233 

N 16-R-50659-0591 

N16-R-50678-0971 

N16-R-50679-0231 

N16-R-50695-591 

N16-R-50696-0971 

N16-R-50704-0591 

N16-R-50714-0971 

N16-R-50740-0591 

N16-R-50741-0971 

N 16-R-507 42-0231 

N 16-R-50759-0971 

N16-R-50821-0591 

N16-R-50822-0971 

N16-R-50823-0231 

N 16-R-50929-0591 

N16-R-50930-0971 

N16-R-50974-0591 

N16-R-50975-0971 

N16-R-51020-0971 

KEY 

SYMBOL 

R-320 

R-126 

R-454 

R-1283 

R-337 

R-130 

R-735 

R-1205 

R-709 

R-314 

R-302 

R-621 

R-134 

R-1364 

R-917 

R-1220 

R-1352 

R-442 

R-153 

R-1212 

R-121 

R-1284 

R-720 

R-318 

R-1223 

R-1108 

R-2013 

R-814 

R-1265 

R-101 

R-2012 

R-405 

R-1231 

R-627 

R-474 

R-1337 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

STANDARD NAVY KE·Y STANDARD NAVY KEY STANDARD NAVY 

STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

N16-R-51037-0591 R-1222 N16-R-90396-2394 R-1120 N16-S-117101-632 

N16-R-51038-0971 R-1252 N16-R-90803-2076 R-1134 N16-S-117101-658 

N16-R-51173-097 R-1273 N16-R-90868-2980 R-1109 N 16-S-11710 1-659 

N 16-R-51208-0591 R-1224 N16-R-91291-4928 R-1103 N16-S-1171 01-660 

N 16-R-51325-0591 R-1289 N16-R-91291-4930 R-1343 N16-S-117101-675 

N16-R-51326-971 R-1276 N16-R-91291-9040 R-603 N 16-S-117101-676 

N16-R-66398-2631 R-2118 N 16-R-91291-9140 R-629 N16-S-117101-677 

N 16-R-66425-6221 R-2009 N16-R-91340-5962 R-2024 N16-S-117101-678 

N16-R-68282-2126 R-1400 N 16-R-91406-1391 R-127 N 16-S-1 50053-107 

N16-R-73511-1926 R-1123 N16-R-501081-117 0-301 N16-S-212226-1108 

N 16-R-76403-6354 R-1324 N 16-S-20881-7141 0-205 N 16-S-469 501-120 

N16-R-76417-7171 R-1323 N16-S-20885-8031 0-1106 N 16-S-46950 1-121 

N16-R-79200-3204 R-1319 N 16-S-20907 -4580 0-207 N 16-S-469501-122 

N16-R-79257-5059 R-1250 N 16-S-20928-9891 0-807 N 16-S-685341-110 

N16-R-79280-3865 R-2016 N16-S-20964-1001 0-710 N16-S-685901-1 07 

N16-R-79297-9468 R-2018 N 16-S-21 034-2801 0-1005 N16-S-686021-101 

N16-R-79318-6399 R-1249 Nl6-S-21050-2641 0-402 N 16-S-686141-1 02 

N16-R-79444-9424 R-1129 N 16-S-34516-2337 E-128 N 16-T -29003 

N16-R-79450-8901 R-1124 N 16-S-34548-6620 E-130 N 16-T-52001 

N16-R-87350-9460 ·R-1278 N 16-S-34599-7750 E-131 N 16-T -52001-5 

N 16-R-87350-9470 R-1266 N16-S-34601-6615 E-1208 N 16-T -52230 

N16-R-87520-9605 R-1219 N16-S-34658-2580 E-132 N16-T -52421 

N16-R-87522-5536 R-125 N16-S-34783-1239 E-1207 N 16-T -53050 

N16-R-87680-9480 R-1272 N 16-S-54393-7314 XY-301 N 16-T -55444 

N16-R-87706-2137 R-726 N 16-S-61316-440 1 S-701 N 16-T -56090-25 

N16-R-87707-8239 R-620 N 16-S-62603-6461 XV-101 N16-T-56175 

N16-R-87707-8250 R-122 N 16-S-63517-6481 XC-701 N 16-T -56185 

N 16-R-87850-7 435 R-1116 N16-S-63517-7401 XV-2001 N16-T-56191 

N16-R-87850-9640 R-1122 N 16-S-64063-6456 XV-105 N 1'6-T -56195 

N16-R-88010-9631 R-803 N 16-S-64286-3992 XV-1216 N16-T -56196-50 

N16-R-88180-7510 R-1221 N16-S-117101-416 N-303 N 16-T -56198 

N16-R-88340-7113 R-733 N 16-S-1171 01-448 N-1104 N 16-T -56202 

N16-R-88340-7118 R-1268 N16-S-117101-522 N-804 N 16-T -56203 

N16-R-88340-9775 R-1285 N16-S-117101-607 0-1203 N16-T -56211 

N16-R-88340-9782 R-1232 N16-S-117101-624 N-101 1 N16-T-562ll-50 

N16-R-89956-7015 R-143 N16·S-117101-625 0-104 N 16-T -56214 

KEY STANDARD NAVY 

SYMBOL STOCK NO. 

N-1202 N 16-T -56360 

N-101 2 N 16-T -58240 

N-101 3 N16-T -58241 

N-101 4 N16-T -58241-60 

N-1021 N16-T-751611-301 

N-1024 N 16-T -800001-148 

N-1022 N16-T-801801-101 

N-1023 N16-W-63738-9331 

0-117 N16-W-182501-103 

0-305 N17-A-27451-1061 

0-178 N17-B-77407-1243 

0-2010 N17-B-77534-7893 

0-2011 N17-B-77534-7895 

0-110 NH-B-77534-7897 

0-1505 N17-B-77534-7898 

0-133 N17-B-77534-7942 

0-108 N17-B-77534-9289 

V-102 N17-B-77537-6063 

V-312 N17-B-77585-9372 

V-106 N17-B~77634-7866 

V-1216 N17-B-77634-7881 

V-1214 NH-B-77634-7888 

V-1108 N17-B-77634-7889 

V-200.1 N 17-B-77634-7890 

R-141 N17-B-77634-7893 

V-307 N17-B-77634-7896 

V-801 N17-B-77634-7898 

V-309 N17-B-77636-6718 

V-605 N17-B-77687-8947 

V-108 N17-B-77734-8077 

V-1107 N17-B-77734-8082 

V-2004 N17-B-77734-8087 

V-306 N17-B-77734-8092 

V-101 N17-B-77734-8501 

V-104 N17-B-77737-4601 

V-107 N17-B77737-4680 

KEY 

SYMBOL 

V-1106 

V-1305 

V-1217 

V-105 

H-4036 

BM:450 

0-3931 

0-1502 

0-109 

J-105 

TB-201 

TB-305 

TB-804 

TB-805 

TB-906 

TB-1208 

TB-701 

TB-702 

TB-39P1 

TB-1213 

TB-902 

TB-1006 

TB-1005 

TB-1004 

TB-1009 

TB-1108 

TB-105' 

TB-801 

TB-102 

TB-607 

TB-605 

TB-603 

TB-601 

TB-1212 

TB-604 

TB-303 
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STANDARD NAVY 
STOCK NO. 

N17-B-77737-6078 
NI7-B-77789-7751 

NI7-B-77834-8026 
N17-B-77834-9157 

NI7-B-77834-9161 

N17-B-77837-3508 

N17-B-77889-7775 
N17-B-77933-5647 
N17-B-77933-5648 
N17-B-77933-5649 

N17-B-77933-5650 

N17-B-77936-5983 

N17-B-77936-5986 

Nl7-B-77980-9801 

N17-B-77980-9806 

N17-B-77983-9181 

N17-B-77983-9860 

Nl7-B-77984-4939 

Nl7-B-78034-3523 

N17-B-78113-5806 
N17-B-78113-7041 

Nl7-B-78113-7043 

N17-B-78113-7048 

N17-B-78137-6052 

N17-B-78137-8037 

N17-B-78137-9220 

N17-B-78138-3696 

N 17 -B-78157-8896 

N17-B-78157-9434 

N17-B-78157-9439 

N17-B-78157-9449 

N17-B-78157-9460 

N17-B-78178-1818 

N17-B-78178-1823 

N17-B-78178-1828 

N17-B-78178-2007 

KEY 

SYMBOL 

TB-807 

TB-104 
TB-1107 
TB-302 

Ti3-608 
T3-707 

TB-1206 
TB-901 
TB-1003 
TB-1002 

TB-1001 

TB-806 

TB-803 

TB-1210 

TB-1211 

TB-2901 

TB-802 

TB-602 

TB-708 

TB-304 
TB-2204 

TB-2104 

TB-704 

TB-1008 

TB-905 

TB-703 

TB-1102 

TB-1104 

TB-606 

TB-706 

TB-904 

TB-1007 

TB-1202 

TB-1203 

TB-1204 

TB-1205 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

STANDARD NAVY KEY STANDARD NAVY KEY STANDARD NAVY 
STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

N17-B-78178-2901 TB-1209 N17-C-48614-5853 W-3750 N 17-C-70589-2703 

N17-B-78178-3009 TB-1201 N17-C-48693-1031 W-3748 N17-C-70600-11 J 1 
N17-B-78178-3276 TB-101 N17-C-48886-1005 W-3640 N17-C-70607~6977 

'N17-B-78232-4232 TB-2103 N 17-C-48886-9369 W-3055 N17-C-70621-43J7 

N17-B-78232-4236 TB-2203 N17-C-48886-9374 W-3559 N17-C-71468-3425 
N17-B-78232-4295 TB-705 N17-C-48886-9379 W-3560 N17-C·71408-5333 
N17-B-78232-4301 TB-2002 N17-C-48886-9399 W-3651 N17-C-71416-2550 
N17-B-78242-5360 TB-306 N17-C-48886-9553 W-3747 N17-C-72240-1705 
NU-B-78257-3551 TB-103 N17-C-48886-9797 W-3741 N 17-C-72241-2704 
N17-B-78282-8150 TB-301 N17-C-48886-9798 W-3058 N17-C-72273-4276 

N 17-B· 78292-8835 TB-307 N17-C-48886-9800 W-3544 N17-C-72604-1705 

N17-B-86784-1856 E-206 N17-C-48886-9805 W-3645 N 17-C-72605-2704 

N 17-C-48176-9001 W-3017 N 17-C-48886-9873 W-3738 N17-C-72616-1135 

N17-C-48289-4685 W-3654 N 17-C-48886-9991 W-3044 N17-C-72637-4339 

N 17-C-48297-7411 W-3562 N 17 -C-48886-9997 W-3539 N 17 -C-72811-2237 

N17-C-48297-7416 W-3653 N17-C-48887-1126 W-3735 N17-C-73108-1998 

N17-C-48298-5376 W-3057 N17-C-48887-1215 W-3536 N17-C-73108-7660 
N17-C-48298-5381 W-3656 N17-C-48887-1220 W-3637 N17-C-73322-8412 

N17-C-48380-7101 W-3517 N17-C-48887-2030 W-3732 N17-C-73435-100 1 

N17-C-48380-7106 W-3618 N17-C-48887-2232 W-3726 N17-C-73613-7518 
N17-C-48381-1858 W-3018 N17-C-48887-2421 W-3714 N17-C-73725-5209 

N17-C-48381-1863 W-3516 N17-C-48887-2451 W-3721 N 17-C-73 725-5309 

N17-C-48381-1868 W-3617 N17-C-48887-2575 W-3708 N 17-C-73725-5311 

N17-C-48381-6140 W-3019 N17-C-48887-2759 W-3704 N17-C-73725-5313 

NU-C-48381-6145 W-3519 N17-C-48890-3402 W-3901 N17-C-73725-5315 

N17-C-48381-6150 W-3620 N17-C-51335-6001 S-2003 N 17 -C-73725-5317 
N17-C-48382-4001 W-3020 N17-C-51351-6696 S-3401 N17-C-73725-5319 

N 17-C-48382-4006 W-3619 N 17 -C-67728-3321 J-1503 N 17-C-73725-5323 
N 17 • C-48382-420 1 W-3518 N 17-C-68721-9579 P-3919 N17-C-73725-5419 

NU-C-48385-8751 W-3001 N17-C-70328-1699 P-3917 N17-C-73725-5423 

N17-C-48385-8756 W-3602 N 17-C-70329-27G4 P-3401 N 17-C-73725-542:5 

N 17 -C-48386-3209 W-3501 N17-C-70340-1131 P-3909 N 17 -C-73725-5429 

N17-C-48614-5840 W-3056 N17-C-70347-6977 P-3914 N 17-C-73725-543:3 

N17-C-48614-5845 W-3561 N 17 -C· 70361-4337 P-3915 N17-C-73725-544'1 

N17-C-48614-5850 W-3657 N17-C-70588-1699 P-3918 N17-C-73725-549'1 

N 17-C-48614-5851 W-3749 N17-C-70588-1706 P-702 N17-C-73746-7636 

KEY STANDARD NAVY 
SYMBOL STOCK NO. 

P-3912 N 17 -C-98372-9437 

P-3910 N17-C-98378-1751 
P-3913 N 17 -C-98378-4005 
P-3916 N17-C~98378-8376 

P-1827 N 17-C-200982-50 1 
P-3906 IN 17-C-780817-849 
P-1510 N17-C-794001-159 
J-707 N17-C-805261-551 
J-3406 N17-C-805751-551 
J-2005 N17-C-826001-109 

J-3901 N 17-C-826004-108 

J-2003 N 17-C-94500 1-861 

J-1311 N17-C-965001-288 

J-308 N17-C-965001-289 

J-103 N17-D-200001-109 

TP-2001A N17-D-200001-111 

J-102 N17-D-200001-115 
P-3921 N17-D-200001-116 

L-1206 N17-F-16318 

P-3920 N 17- F-7 4266-9235 
J-130 1 N 17-G-77852-8709 

J-101 4 N17-G-154907-974 

J-1 01 3 Nl7-G-158806-756 

J-101 2 N17-H-73511-1001 

J-101 1 N17-l-19006-5181 

J-901 NU-1-19006-5186 

J-801 N17-l-49475-1171 

J-11 01 N17-1-67.034-1001 

P-101 4 N17-1-67039-2690 

P-101 2 N17-l-6915.4-6206 

P-101 1 N 17-1-69159-6201 

P-801 N 17 -J-29513-6221 

P-1101p N17-L-50847-2423 

P-901 N17-L-51626-5497 

P-101 3 N 17 -L-76662-4678 

J-3411 N17-L-76743-4669 

KEY 

SYMBOL 

0-1107 

0-304 
0-111 
0-804 
P-1501 

0-1506 
0-3919 

0-1503 
0-302 
0-3912 

0-3906 

E-309 
0-3936 

0-3921 

0-906 

0-405 

0-208 
0-209 

F-3401 

XF-2001 

0-711 

0-3918 

0-3917 

0-3920 

0-3923 

0-3924 

E-116 

E-701 

E-1113 

E-117 

E-305 

J-1106 

Xl-1101 

Xl-102 

XI-2001A 

Xl-2001 
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STANDARD NAVY 

STOCK NO. 

N17-L-91269-9671 

N17-L-250181-506 

N17-M-19167-5600 

N17-M-54952-7501 

N17-M-75062-2136 

N17-P-17663-9719 

N17-R-64415-6910 
N1.7-R-65087-5801 

N17-R-65656-6715 

N17-R-65679-6001 

N17-S-20912-550 1 

N17-S-37007-5126 

N17-S-37027-9151 

N17-S-37040-6549 

N 17-S-46671-4147 

N 17-S-46725-31 01 

N17-S-46768-2501 

N 17-S-59253-8221 
N 17-S-59673-6121 
N17-S-59673-6141 
N17-S-59931-7467 
N17-S-60505-9871 
N 17-S-60505-9881 

N17-S-60905-7971 
N17-S-60905-7973 
N 17-S-61163-5321 

N17-S-62205-9841 
N 17 -S-62522-860 1 

N 17 • S-64656·6391 
N17-S-64815-3161 

N17-S-65044-2136 
N17-S-70778-4234 
N17-S-91897-8759 

N17-S-91B97-8770 
N17-S-91897-8771 
N17-S-91897-8772 

KEY 

SYMBOL 

LS-701 

Xl-2001B 

M-801 

B-3901 

0-3951 

0-3910 

K-2002 

K-1201 

K-2001 

K-2102 

0-1109 

0-904 

0-202 

0-203 

0-3909 

0-127 

0-122 

S-1101 
S-601 
S-101 
S-1204 
S-801 

S-802 
S-703 
S-1202 

S-301 

S-1002 
S-1201 

S-11 02 
S-1103 
S-702 

S-102 
S-901A&B 

S-201A 
S-202B 
S-202A 

TABLE 8-5 CROSS REFERENCE PARTS LIST (CONT.) 

STANDARD NAVY KEY STANDARD NAVY KEY STANDARD NAVY 
STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

N17-S·250051-276 P-3908 N 17-T -82436-6545 T-101.s N41-W-2877-180 

N17-S-691376-103 0-3914 N 17-T -82436-6568 T-1014 N41-W-2877-190 

N17-S-691376-104 0-3913 N17-T-82436-6572 T -1071 N41-W-2877-210 

N17-T-62336-4021 T-702 Nl7-T-82436-8032 T-101 1 N41-W-2877-240 

N17-T-65494-5501 T-601 N17-T-82436-8040 T-1043 N41-W-2877-280 

N17-T-65504-3271 T-1101 N17-T-82436-8045 T-1042 N41-W-3250-760 

N17-T -65842-8750 T-701 N17-T-82436-8060 T-1044 N41-W-3250-780 
N17-T-65936-7202 T-1102 N17-T-82437-9075 T -1072 N41-W-66750-50 

N17-T-65936-7867 T-1103 N 17-T -82437-9090 T-1062 1-141-W-66750-80 

N17-T-67107-1721 Z-1202 N17-T-82438-7453 T-1074 N42-F-4546-10l0 
N17~ T -67108-1001 Z-1201 N17-T-82438-7465 T-1063 N42-F-4546-1120 

N17-T-67437-5609 Z-604 N17-T-82439-4520 T-1073 N42-F-4546-1230 

N17-T-67438-9212 Z-411 N17-T-82439-4540 T-1064 N42-P-5276-115 

N17-T -67438-9216 Z-417 N17-T-751670-851 H-4035 N42-P -99 500-82 

N17-T-67438-9220 Z-425 N 17-T -822267-7924 T-801 N42-R-2046-1325 
N17-T-67438-9223 Z-426 N41-P-1864 H-4032 N42-R-2046-1350 

N17-T-67438-9227 Z-423 N41-P-1996-6000 H-4033 N42-R-2047-30 

N17-T-67438-9231 Z-424 N41-S-11iH-43 H-4030 N42-R-2047-89 
N17-T-67438-9235 Z-427 N41-S-1636-10 H-4028 N42-R-56566-2199 
N17-T-67439-1276 Z-407 N41-S-1638-10 H-4029 N43-N-3948-5000 
N17-T-67439-1291 Z-403 N41-W-484-10 H-4010 N43-S-16467-303 
N17-T~67773-2126 Z-305 N41-W-485-6 H-40 11 N43-S-99500-159 
N17-T-67773-3161 Z-301 N41-W-486-6 H-4012 N43-W-3045-26 
N17-T-69977-4140 T-2002 N41-W-1060-950 H-4013 N43-W-3045-598 
N17-T -77045-3937 T-2001 N41-W-1063-20 H-4014 N43-W-5740-268 
N17-T-87149-6041 Z-704 N41-W-1064-987 H-4015 N43-W-6813-580 
N17-T-81985-5828 L-702 N41-W-2446 H-4004 N43-W-7624-89S 
N17-T-82003-6651 L-1202 N41-W-2450-10 H-4005 N43-W-11530-250 
N17-T-82004-2387 L-603 N41-W-2459-915 H-4001 N77-B-999-75016-020< 
N17-T-82067-1085 T-108 N41-W-2460-3 H-4002 
N17-T-82067-1117 L-301 N41-W-2460-10 H-4003 

N17-T -82076-6507 L-305 N41-W-2877-110 H-4018 
N17-T-82436-3862 T -1051 N41-W-2877-127 H-4019 

N17-T-82436-3863 T -1061 N41-W-2877-148 H-4020 

N17-T-82436-3864 T -1041 N41-W-2877-170 H-4021 
N17-T -82436-5025 T-101 2 N41-W-2877-175 H-4022 

KEY 

5YMBOL 

H-4023 

H-4024 

H-4025 

H-4026 

H-4027 

H-4006 

H-4007 

H-4016 

H-4017 

0-134 

0-3916 

0-3937 

0-154 

0-126 

0-159 

0-162 

0-161 

0-158 
0-163 
0-152 

0-3905 
0-3932 
0-174 

0-173 
0-175 
0-172 
0-128 

0-3933 

0-130 

STANDARD NAVY KEY 

STOCK NO. SYMBOL 
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TABLE 8-6. COLOR CODES 

I CAPACITOR COLDR CODE I I RESISTOR COLOR CODE FEED-THRU 
TYPE CAPACITOR 

SIGNIFICANT FIGURES 

INDICATOR FIRST SECOND 
(ALLWAYS BLACK~ ....h 

,.,-. 
I CHARACTER! STIC .../CAPACITIVE MULTIPLIER 

TOLERANCE 
MICA- DIELECTRIC 

SIGNIFICANT FIGURES 

FIRST SECOND 

TEMPERATURE_/ ~CAPACITIVE 
COEFFICIENT MULTIPLIER TOLERANCE 

CERAMIC-DIELECTRIC 

RESISTORS 
I I 

DE Cl MAl. 
MULTIPLIER 

OR SIGNIFICAN. OR 
NO. OF ZEROS TOLERANCE FIGURE COL 

0 0 BLACK 

I I BROWN 

2 2 RED 

3 3 ORANGE 

4 4 YELLOW 

5 5 GREEN 

6 6 BLUE 

7 7 VIOLET 

8 8 GRAY 

9 g" WHITE 

.I +5 GOLD 

.01 .!10 SILVER 

,!20 NO COLOR 

SIGNIFICANT FIGURES 

Fl~ s D 

TOLERANCE ~ DECIMAL0~~~T~OS ~ "'-OR NO. 

RADIAL TYPE 

SIGNIFICANT FIGURES 

FLRST SECOND 

DECIMAL MUL T. TOLERANCE 
OR NO. OF ZEROS 

AXIAL TYPE 

CAPACITORS 

SIGNIFICANT FIGURES 

FIRST SEC.OND 

e 
DECIMAL 
ULTIPLIER 

INDICATOR TOLERANCE 

CERAMIC- DIELECTRIC 

MICA- DIELECTRIC I CERAMIC- DIELECTRIC 
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TABLE 8-7. LIST OF MANUFACTURERS ~ «~~ 
r------------,--------------.-----------------~~--~~~~~~~~~--.-~----------------------------------------,~ ~ 

a ... 

CODE NO. 

1 

3 
4 

5 

10 

11 

14 

18 

24 

26 

30 

42 

46 

62 

63 

68 

73 

76 

83 

86 

92 

93 

97 

111 

123 

127 

128 

136 

145 

151 

153 

212 

218 

233 

236 
242 

MFR'S PREFIX 

CNA 

CHH 

CMY 

CMA 

CSN 

CMC 

CAW 

CG 

CAXO 

CAS 

CIR 

CAID 

CLF 

CER 

COP 

CJS 

CHU 

coc 
CUT 

CYA 

CPH 

CQB 

CVQ 

CMR 

CMF 

NAME 

National Company, Inc. 

Arrow-Hart & Hegeman Electric Co. 

Marion Electric Instrument Co. 

P.R. Mallory & Co., Inc. 

Central Radio Laboratory 

Cl oro stat Mfg. Co. 

Aerovox Corp. 

General Electric Co. (Lamp Dept) 

Humason Mfg. Co. 

Cambridge Screw Co. 

Massachusetts Machine Shop, Inc. 

Shakeproof, Inc. 

American Lava Corp. 

E.V. Yeuell Co. 

International Resistance Co. 

Laminated Sheet Product Corp. 

Chrysler Corp. (Amplex Div.} 

Littlefuse, Inc. 

Erie Resistor Corp. 

General Ceramic & Steatite Corp. 

Jenson Mfg. Co. 

Harvey Hubbell, Inc. 

The National Lock Washer Co. 

Oak Mfg. Co. 

United Transformer Corp. 

Alden Products Co. 

American Phenolic Corp. 

The Stanley Works 

Bliley Electric Co. 

Boston Insulated Wire & Cable Co. 

Allegheny Ludlum Steel Corp. 

Massachusetts Gear & Tool Co. 

Micamold Radio Corp. 

Connecticut Spring Corp. 

Atlantic India Rubber Works, Inc. 

Elmenco Products Co. 

ADDRESS 

61 Sherman Street, Malden, Mass. 

102 Hawthorne Street, Hartford, Conn. 

Stork Street, Gate, Manchester, N.H. 

1941 Thomas Street, Indianapolis, Ind •. 

900 E. Keefe Ave., Milwaukee, Wis. 

285-287 North 6th Street, Brook I yn, N. Y, 

742 Belleville Ave., New Bedford, Mass. 

Nela Park, Cleveland, Ohio. 

100 Peese Avenue, Forestville, Conn. 

63 Potter Street, Cambridge, Mass. 

818 Albany Street, Boston, Mass. 

2503 North Keeler Avenue, Chicago, Ill. 

219 Kruesi Bldg., Chattanooga, Tenn. 

253 Medford Street, Malden, Mass. 

1101 Terminal Commerce Bldg., Philadelphia, Po. 

259 A Street, South Boston, Mass. 

6501 Harper Avenue, Detroit, Mich. 

4765 North Ravenswood Avenue, Chicago, Ill. 

640 West 12th Street, Erie, Po, 

21 Crows Mill Road, Keasbey, N.J. 
6601 South Laramie Avenue, Chicago, Ill. 

447 Concord Avenue, Bridgeport, Conn. 

65 Johnson Street, Newark, N.J. 

1260 North Clybourne Avenue, Chicago, Ill. 

148 Yorick Street, New York, N.Y. 

117 North Main Street, Brockton, Mass. 

1830 South 54th Avenue, Chicago, Ill. 

195 Lake Avenue, New Britain, Conn. 

200 Union Station Bldg., Erie, Po. 

65 Bay Street, Dorchester, Mass. 

Oliver Bldg., Pittsburgh, Po. 

22 Nashua Street, Woburn, Mass. 

1087-1095 Flushing Avenue, Brooklyn, N.Y. 

440 Capitol Avenue, Hartford, Conn. 

569 West Polk Street, Chicago, Ill. 

103 Lafayette Street, New York, N.Y. 
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CODE NO. MFR'S PREFIX 

254 CCJ 

264 CAYT 

273 CBZ 

284 CRK 

289 

296 CAIS 

298 CAMQ 

307 CTC 

324 CFA 

339 CEO 

342 

344 

398 CAYU 

406 CTB 

496 

506 

570 

587 

662 

665 

684 

772 

779 

929 

1109 CSM 

1136 CKZ 

1150 CBIM 

1156 

1169 

1234 

1238 CARO 

1270 

1287 

1296 

1300 CHN 

1316 

TABLE 8-7. LIST OF MANUFACTURERS (CONT.) 

NAME ADDRESS 

Henry L. Crowley & Co., Inc. 25 Central Avenue, West Orange, N.J. 

Allen Mfg. Co. 100 Sheldon Street, Hartford, Conn. 

Allen-Bradley Co. 118 West Greenfield Avenue, Milwaukee, Wis. 

Radio Condenser Co. Camden, N.J. 

Waldes Kohinoor Inc. 47-54 27th Street, Long Island City, N.Y. 

The 3irtcher Corp. 5087 Huntington Drive, Los A~geles, Calif. 

Cambridge Thermionic Corp. 445 Concord Ave., Cambridge, Mass. 

Chicago Telephone Supply Co. Bearsley Avenue, Elkhart, Ind. 

Bussman Mfg. Co. 2538 West University Street, St. Louis, Mo. 

Cannon Electric Development Co. 3291 Humboldt Street, Los Angeles, Cal if. 

Stenman Tool Co. Inc. 44 Eastern Ave., Malden, Mass. 

Nutile Machine Co. 95 Hemingway Street, Winchester, Mass. 

Barry Corp. 700 Pleasant Street, Watertown, Mass. 

The Bristol Co. 117 Bristol Road, Waterbury, Conn. 

Electrical Reactance Corp. Franklinville, N.Y. 

Smith & Welch, Printers 470 Atlantic Avenue, Boston, Mass. 

United Screw Machine Products Co. Draper Street, Worcester, Mass. 

Electrical Industries Inc. 42 Summer Avenue, Newark, N.J. 

Arch Gear Works 90 Holmes Street, North Quincy, Mass. 

Automatic Machine Products Co. 124 West Boy I ston Drive, Worcester, Mass. 

Advance Electric & Relay Co. 2435 North Naomi Street, Burbank, Cal if. 

Camloc Fastener Corp. 420 Lexington Avenue, New York N.Y. 

Central Screw Co. 3511 Shields Avenue, Chicago, Ill. 

Instrument Specialties Co., Inc. 236 Bergen Blvd., Little Falls, N.J. 

Shallcross Mfg. Co. 24 Pusey Avenue, Collingdale, Po. 

Standard P iezo Co. 126 Cedar Street, Carlisle, Po. 

$witchcraft Inc. 1328 North Halsted Street, Chicago, Ill. 

Technical Specialties Co. 168 Ninth Avenue, New York, N.Y. 

Torrington Mfg. Co. 100 franklin Street, Torrington,. Conn. 

H. E. Wright Co. 32 Cambridge Street, Boston, Mass. 

Industrial Products Co. Brookfield Street, Danbury, Conn. 

Univeral Precision Ball Co. Willow Grove, Pa. 

W. & L.E. Gurley Station Plaza, Troy N.Y. 

Phalo Plastics 25 Foster Street, Worcester, Mass. 

Heineman Electric Co. 939 Plum Street, Trenton, N.J. 

HPLMfg. Co. 2003 East 65th Street, Cleveland, Ohio. 
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CODE NO. MFR'S PREFIX 

1321 CCC 

1334 CdKT 

1337 

1339 CBEN 

1340 CBHZ 

1342 

1351 

1356 

1357 CBCO 

1360 

1366 

1368 

1374 

1375 

1376 

1377 CQN 

1378 

TABLE 8-7. LIST OF MANUFACTURERS (CONT.) 

NAME ADDRESS 

Continental Carbon Inc. 13900 Lorain Avenue, Cleveland Ohio. 

Hardware Products Co. 100 Richmond Street, Boston, Mass. 

Technical Products Co., Inc. Powder Mill Road, West Concord, Mass. 

Air-Maze Corp. 5180 Harvard Avenue, Cleveland, Ohio, 

Bausch & Lomb Optical Co. 626 St. Paul Street, Rochester, N.Y. 

W.J. Grosvenor & Co., Inc. 270 Cedar Street, Somerville, Mass 

Vectron Inc. 235 High Street, Waltham, Mass. 

Rotary Seal Co. 2020 North Larrabee Street, Chicago, Ill. 

Chand I er-E vans Corp. 1 Charter Oak Blvd., West Hartford, Conn. 

Mission Electric Mfg. Co. 132 West Colorado Street, Pasadena, Calif. 

Progressive Steel Rule Die Co. 10 Allerton Street, Lynn, Mass. 

Resistance Products Co. 714 Race Street, Harrisburg, Po. 

Tru-Connector Co. 416 Union Street, Lynn, Mass 

Wii-Sen Co. 6 Newland Stree.t, Malden, Mass. 

J. Marshal Bertaldo 627 Salem Street, Malden, Mass. 

Slater Mfg. Co., Inc. 24 Water Street, Wakefield, Mass. 

Stevens Walden Inc. 499 Shrewsbury Street, Worcester, Moss. 
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AN/FRR-24 
INDEX 

RESTRICTED 
NAVSHIPS 91580 

SUBJECT 

A 

A.G.C. .. 
A.G.C. and Noise Limiter 

Circuit Theory 
Schematic 

A.G.C. Bias 
Circuit Theory 
Schematic .. 

Alignment 
1750-kc. I.F. 
1700-kc. I.F. 
50-kc. I.F., 2nd, Detector, Discrimin
ator 
Frequency Shift Keyer 
Local and Remote R.F. Amplifiers 
Optical System 
Oscillators 
Power Supplies .. 
R.F. Amplifiers .. 

Alignment Adjustment Locations 
Amplifier-Converter Units AM-450/FRR-24, 
AM-451/FRR-24, AM-452/FRR-24, AM-453/ 
FRR-24 

Description 
Front View 
Functional Block Diagram 
Schematic 

Amplifier-Detector AM-438/FRR-24 
Description 
Front View 
Functional Block Diagram 
Schematic 

Amplifier-Detector AM-439/FRR-24 
Description 
Front View 
Functional Block Diagram 
Schematic 

Amplifier-Detector AM-440/FRR-24 
Description 
Front View 
Functional Block Diagram 
Schematic 

AN/FRR-24 Radio Receiving Set 
Description of Units 
Front View 
Functional Block Diagram 
General Description 
Purpose and Basic Principles 

INDEX 

FIGURE OR TABLE 

2-31 

2-32, 2-33 

7-52 through 7-68 

1-2 
1-3 
7-88 

1-17 
1-18 
7-96 

1-6 
1-7 
7-93 

1-15 
1-16 
7-95 

1-1 
2-4 

ORIGINAL RESTRICTED SECURITY INFORMATION 

PAGE 

2-7 

2-28 

2-29 

7-103 
7-106 

7-106 
7-124 
7-117 
7-127 
7-117 
7-126 
7-116 

1-3 

1-13 

1-6 

1-12 

1-3 

1-2 
1-1 

A 

i-1 



A-C RESTRICTED 
NAVSHIPS 91580 

i-2 

SUBJECT 

Antenna 

Arrangement of Units ooooooooooooooooooo•oooooooooooooooooooooooo 

Assembly of Plug AN3106A-14S-12P to 3-Wire 
Shielded Audio Cable for Audio Output and 
Teletype Connections oooooooooooooooooooooooooooooooooooooooooo 

Assembly of Plug AN3106B-20-3S to Two Con
ductor No, 8 Rubber Covered Wire for A.C. 
Connections oooooooooooooooooOOOoooooooooooooooooOOOOOoooooooooooooooo 

Assembly of UG-21B/U Plug and MX-564/U 
Clamp to RG-11/U or RG-12/U for Antenna 
Input Connections oooooooooooooooooooooooooooooooooooooooooooooooo 

Assembly of UG-260/U Plug to RG-59/U 
Cable for External Tone Input Connections oooooo 

Audio Characteristic of Filters Z-702 and 
Z-703, Amplifier-Detector AM-439/FRR-24 oooooo 

Audio Characteristic of 600-cycle Filter, 
Amplifier-Detector AM-440/FRR-24 and AM-
438/FRR-24 
Audio Characteristic of 6-kc. Filter, Ampli
fier-Detector AM-440/FRR-24 and AM-438/ 
FRR-24 
Audio Frequency Amplifier Circuits 

Audio Amplifier Citcuit Theory 000000000000000 o 

Schematic o•Ooooooooooooooooooooooooooooooooooooooooooooooooooo 

Bandpass Filters 
Circuit Theory 
Schematics 

B 

Blower Assembly, Schematic Diagram 
Blower Assembly, Removal of 00 

c 

FIGURE OR TABLE 

3-5 

3-7 

3-4 

3-6 

7-84 

7-85 

7-86 

2-34 

2-16 through 2-22 
7-227 

Cabinet CY -860/FRR-24, Rear View oooooooooooooooooo 3-1 
Characteristic Curves 

Audio 
Discriminator 
Selectivity oo 

Chassis, Removal of o o 

Circuit Analysis 
50-Kc, I.F. Amplifiers 
1750-kc. I.F. and Second Conversion 
Citcuits 
200-kc. Oscillator and Harmonic 
Generator 00 

A.G.C. and Noise Limiter Circuits 
Audio Frequency Amplifiers 
Control Panel oooo 

Crystal Oscillators 
Detectors 
First Converter 

7-84, 7-85, 7-86 
7-87 
7-77 through 7-83 
7-2 

RESTRICTt:D SECURITY INFORMATION 

AN/FRR-24 
INDEX 

PAGE 

2-7 
3-17 

2-31 

2-18 

7-128 

2-22 

2-14 

2-13 
2-29 
2-31 
2-61 
2-11 
2-24 
2-10 

ORIGINAL 



AH/FRR-24 
IHDEX 

RESTRICTED 
HAVSHIPS 91580 

SUBJECT 

Filter Circuits 

Frequency Shift Circuits 
Local H.F. Oscillator and Local Remote 
R. F. Amplifier 
Patch Panels 
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