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GUARANTEE: 2 YEARS', 1 YEAR SERVICE 

The equipment, including all parts and spare parts, except vacuum 
tubes, shall be guaranteed for a service period of one year with the under­
standing that, as a condition of this contract, all items found to be defective 
as to design, material, workmanship, or manufacture shall be replaced 
without delay and at no expense to the Government, provided that such 
guarantee and agreement shall not obligate the contractor to make replace­
ment of defective material unless the failure, exclusive of normal shelf life 
deterioration, occurs within a period of two years from the date of delivery 
of the equipment to and acceptance by the Government, and provided 
further, that if any part or parts (except vacuum tubes) fail in service or 
are found defective in ten per cent (loc;) or more, but not less than two, 
of the total number of equipments furnished under the contract, such part 
or parts, whether supplied in the equipment or as spares, shall be con­
clusively presumed to be of defective design, and as a condition of contract 
subject to one-hundred per cent (100~;{) replacement of all similar units 
supplied on subject contract by suitable redesigned replacements. Failure 
due to poor workmanship while not necessarily indicating poor design, will 
be considered in the same category as failure due to poor design. Rede­
signed replacements which Y.'ill assure proper operation of the equipment 
shall be supplied promptly, transportation paid, to the Naval activities 
using such equipment, upon receipt of proper notice and without cost to 
the Government. All defective parts originally furnished under contract 
shall be held subject to rejection and return to the contractor. 

This period of two years and the service period of one year shall not include 
any portion of the time that the equipment fails to give satisfactory performance 
due to defective items and the necessity for replacement thereof, and provided 
further, that any replacement part shall be guaranteed to give one year of satis­
factory service. 
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REPORT OF FAILURE 

Report of failure of any part of this equipment, during its service 
life, shall be made to the Bureau of Ships in accordance with current 
instructions. The report shall cover all details of the failure and give 
the date of installation of the equipment. For procedure in reporting 
failures see Chapter 31 (mimeographed form) of the Manual of Engineer­
ing Instructions, or Bureau of Ships Radio and Sound Bulletin Number 7, 
dated July 1, 1942, or superseding instructions. 

Contract NXs-491 Contract Dated 9 May 1942 

Serial Number of Equipment ~----------------------

Date of Acceptance by the Navy _______________________ _ 

Date of Delivery to Contract Destination 

Date of Completion of Installation _______________________ ~-

Date Placed in Service 
------~-------

Blank spaces in this book shall be filled in at time of installation. 
Operating personnel shall also mark the "date placed in service" on the 
date plate located below the model nameplate on the equipment, using suit­
able methods and care to avoid damaging the equipment. 

All requests or requisitions for replacement material should include 
complete descriptive data covering the part desired, in the following form: 

1. N arne of part desired. 

2. Navy Type number (if assigned) (including prefix and suffix 
as applicable). 

3. Model designation (including suffix) of equipment in which 
used. 

4. Navy Type designation (including prefix and suffix where 
applicable) of major unit in which part is used. 

5. Symbol designation of part. 

6. (a) Navy Drawing Number. 
(b) Manufacturer's Drawing Number. 

7. Rating or other descriptive data. 

8. Commercial designation. 
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WARNING 

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF 

HIGH VOLTAGES WHICH ARE DANGEROUS TO LIFE. OPERATING 

PERSONNEL MUST AT ALL TIMES OBSERVE ALL SAFETY REGU­

LATIONS. DO NOT CHANGE TUBES OR MAKE ADJUSTMENTS IN­

SIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY ON. DO NOT 

DEPEND UPON DOOR SWITCHES OR INTERLOCKS FOR PROTEC­

TION BUT ALWAYS SHUT DOWN MOTOR GENERATORS OR OTHER 

ASSOCIATED POWER EQUIPMENT AND OPEN MAIN SWITCH IN 

POWER SUPPLY CIRCUIT. UNDER CERTAIN CONDITIONS DAN­

GEROUS POTENTIALS MAY EXIST IN CIRCUITS WITH POWER 

CONTROLS IN THE OFF POSITION DUE TO CHARGES RETAINED 

BY CAPACITORS, ETC. TO AVOID CASUALTIES ALWAYS DIS­

CHARGE AND GROUND CIRCUITS PRIOR TO TOUCHING THEM. 
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WARNING 

Since the use of high voltages which are dangerous to human life is 
necessary to the successful operation of the radio transmitting equipment 
covered by these instructions, certain reasonable precautionary measures 
must be carefully observed by the operating personnel during the adjust­
ment and operation of the equipment. 

The major portions of the equipment are within shielding enclosures, 
provided where necessary with access doors which are generally fitted with 
safety interlock switches which act to shut off dangerous voltages within 
the enclosures when the access doors are open. 

It should be borne in mind that interlocks are provided only on normal 
access doors on certain major units and therefore side, back or top screens, 
commutator covers, if removed, will not cause interlocks to function and 
will thereby allow access to circuits carrying voltages dangerous to human 
life. 

While every practicable safety precaution has been incorporated in 
this equipment, the following rules must be strictly observed: 

KEEP AWAY FROM LIVE CIRCUITS 

Under no circumstances should any person be permitted to reach within 
or in any manner gain access to the enclosure with interlocked gates or 
doors closed or with power supply line switches to the equipment closed; 
or to approach or handle any portion of the equipment which is supplied 
with power, or to connect any apparatus external to the enclosure to cir­
cuits within the equipment; or to apply voltages to the equipment for 
testing purposes while any non-interlocked portion of the shielding or 
enclosure is removed or open. Whenever feasible in testing circuits, check 
for continuity and resistance rather than directly checking voltage at 
various points. 

DON'T SERVICE OR ADJUST ALONE 

Under no circumstances should any person reach within or enter the 
enclosure for the purpose of servicing or adjusting the equipment without 
the immediate presence or assistance of another person capable of render­
ing aid. 

DON'T TAMPER WITH INTERLOCKS 

Under no circumstances should any access gate, door or safety inter­
lock switch be removed, short circuited, or tampered with in any way, nor 
should reliance be placed upon the interlock switches for removing voltages 
from the equipment. 

"THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL 
IS DIRECTED TO CHAPTER 67 OF BUREAU OF SHIPS MANUAL OR 
SUPERSEDING INSTRUCTIONS ON THE SUB.JECT OF 'RADIO­
SAFETY PRECAUTIONS TO BE OBSERVED'." 
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personnel engaged in the installation~ operation 

and n1aintenance of this equipn1ent or sin1i1ar 

equipment is urged to become familiar with 

the following rules both in theory and in the 

practical application thereof. it is the duty of 

every radiornan to he prepared to give adequate 

first aid and thereby prevent avoidable loss of 

life. yout· own life may depend on this. 

eleutriu shouk first-aid treatment 
Regard electrical apparatus generally, and es· 

pecially all current-carrying parts, as dangerous, 
irrespective of voltage. Exercise great care in hand­
ling, and avoid broad contacts such as are made 
by standing on a metal deck or in water. Danger· 
ous contact may result through lessened resistance 
when the skin and clothing are wet with perspira­
tion. Contact with damp metal surfaces-decks, 
bulkheads, guns, machinery-may allow the cur­
rent to ground through the moist skin and body. 
Electric shock is due to current passing through 
the body-current actually passing-irrespective of 
the voltage. A pressure as low as 110 volts has 
caused death. Current passing through the body 
in the region of the heart is especially dangerous. 
In using electric breast drills avoid the possibility 
of a ground. tTsually electric shock does not kill 
instantly. Life can often be saved even though 
breathing has stopped. 

1. Free the victim from the circuit immediately 
-Use a dry nonconductor (rubber gloves, clothing, 
rope, board) to move either the victim or the wire. 
Beware of using metal or moist material. Shut off 

xi 

the current. If necessary to cut a live wire, use an 
ax or hatchet with a dry wooden handle; turn 
your face away from the electrical flash. 

2. Attend instantly to the victim's breathing­
Begin resuscitation at once on the spot. Do not 
stop to loosen clothing; every moment counts. 

resuscitation by the prone pressure 
method of artificial respiration for 
gas asphyxiation, electric shock and 

drowning 
Waste no time. When the patient is removed 

fron1 the water, gas, s1noke, or electrie eontact, get 
to work at once with your own hands. Send for the 
medical officer or nearest physician. No reliance 
should be placed upon any special mechanical 
apparatus, as it is frequently out of order and often 
is not available when most needed. The patient's 
mouth should he cleared of any obstruction such 
as chewing gun1 or tobacco, false teeth, or n1ucus, 
so that there is no interference with the entrance 
and escape of air. 



fig I 

'""" 

fig 3 • ·~ 

iosition 
1 

Lay the patient on hi~ hclly, one arm ex­
tended din'ctl~ overhead. the other arm 
heut at dhow and with the face turned 
outward antl resting on hand and forearm, 

so that the nose and tnouth arc free for 

ln·eathing. I See Inset fig. l.) 

2 
Kneel straddling over the patient"s thighs 
with your knees placed at such a distance 
from the hip hones as will allow you to 
assume the position shown in Figure l. 

Place the palms of the hands on the small 
of the hack with fingers resting on the ribs. 
the little finger just touching the lowest rih. 
with the thumb and fingers in a natural 
position, and the tips of the fingers just out 

of sight. (See fig. l.) 

first movement 
!) With arms held straigh.t, swing forward 
~ slowly, so that the weight of your body 

is gradually brought to hear upon the 
patient. The shoulder should he directly 

over the heel of the hand at the end of the 
forward swinl,!. (See fig. 2.1 Do not bend 
your elhows. This operation should take 

ahout two seconds. 

second movement 
( 

\o" iuuJwdiatcly swing backward, so as 
to r·cmove the pn~ssure completely. (See 

fig. :~.I 

r:_ \fter two f'Ceond,;. swing forward again. 
d Thus repeat delilwrately twelve to fifteen 

time~ a minutt~ the double nwvement of 
com pression and release, a cmn plcte res­

piration in four or fiye sf•cotHii'. 
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6 
Continue artificial respiration without inter­

ruption until natural breathing is restored. Do 

not get discouraged at the slow results that 

sometimes happen when resu8eitating the ap­

parently drowned. Efforts often have to be con­

tinued a long time before signs of life are apparent. 

Do not discontinue the efforts until certain that all 

chance is lost. Sometimes, even after several hours 

work, recovery take:> place. 

' 
As soon as this artificial respiration has been 

started and whi:le it is being continued, an 

assistant should loosen any tight clothing about 

the patient's neck, chest, or waist. To keep the 

patient warm during artificial respiration is most 

important and it may be necessary to cover him 

with blankets and work through them, as well as 

to apply hot-water bottles, hot bricks, etc. Do not 

give any liquids whatever by mouth until the 

patient is fully conscious. 

8 To avoid strain on the heart when the patient 

revives, he should be kept lying down and not 

allowed to stand or sit up. If the doctor has 

not arrived by the time the patient has revived, 

he should he given some stimulant, such as one 

teaspoonful of aromatic spirits of ammonia in a 

small glass of water or a hot drink of coffee or 

tea, etc. Continue to keep the patient warm and 

at rest. 

9 Resuscitation should he earl"ied on at the near­

est possible point to where tlH• patient received 

his injuries. As a ~eneral rule he should not 

be moved from this point until he is breathin)!: 

normally of his own volition and then moved only 

in a lying position. Should it he necessary, due to 

extreme weather condition, ete., to move the pa­

tient before he is breathing normally, resuscitation 

should he carried on during the time that he j,.. 

heing moved. 

10 A brief return of natural respiration is not 

a certain indieation for Btopping the resusci­

tation. Not infrequently the patient, after a 

temporary recovery of respiration, stops 

breathing again. The patient must he watched, and 

if natural breathing stops, artificial respiration 

should he resumc1l at once. 

11 In carrying out resuscitation it may he neces­

sary to change the operator. This change 

must be made without losing the rhythm of 

respiration. The relief operator should kneel 

behind the one giving the artificial respiration and 

at the end of the movement, the operator crawls 

forward while the relief takes his place. By this 

procedure no eonfusion results at the time of 

change of operator and a regular rhythm is kept up. 

practice in the performance of artificial respiration on a 

voluntary subject should he obtained by everyone 
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GENERAL DESCRIPTION 

1.1. EQUIPMENT 

1.1.1. Main Components 

1.1.1.1. The Navy Model TCZ Series Radio Transmitting Equipment covered by these in­
structions consists of the Transmitter Unit, an Antenna Load Coil Unit, a Control Unit, 
a Power Supply Unit, an Antenna Shunt Capacitor, and the necessary power and control 
cables. The Power Supply Unit may be either of two models, a motor generator-rectifier 
power unit designed to operate from a 115 volt 50/60 cps power source or a dynamotor 
power unit designed to operate from a 115 volt d-e power source. 

The units which constitute the complete Model TCZ Equipment, with overall dimensions 
and weights of all major items, are tabulated and appear on pages 2 and 3. 

1.1.1.2. The accessories necessary to complete the installation but not supplied \vith the 
equipment on the contract are listed below: 

1. Microphone-Carbon of 40 ohms Internal Resistance or Dynamic of 200 ohms Internal 
Resistance for RED coded circuit per Navy Specifications RE8944A. 
(a) Cord-3 Conductor, Shielded 
(b) Cord Plug-3 Circuit, Tip =J;i 6 " Dia. and H~ 6 " Long. 

2. Telegraph Key-Any Type 
(a) Key Cord-2 Conductor 
(b) Cord Plug-2 Circuit, Tip %n" Dia. and n~ 6 " Long. 

3. Headphones-500 ohm Impedance 
(a) Cord Plug-2 Circuit, Tip 14" Dia. and 1% 2 " Long. 

1.1.2. Tube Complement 

Symbol Type 
Designation Number Quantity Circuit Function 

-- ·------ ----

V101 837 1 High Frequency Oscillator 
V102 1625 1 1st Multiplier 
V103 1625 1 2nd Multiplier 
V104 813 1 Power Amplifier 
V105 811 1 Modulator 
V106 811 1 Modulator 
V201 12SJ7 1 1st Audio Amplifier 
V202 6V6GT 1 Audio Driver 
V203 6V6GT 1 Sidetone Amplifier 
V301 12SJ7 1 Calibration Oscillator 
V302 12SJ7 1 MCW Oscillator 
V401 1625 1 Low Frequency Oscillator 
V1801 866/866A 1 L. V. Rectifier 
\T1 Q()') 866/866A ; L.V. Rectifier 'r ..LUV"-1 .L 

V1803 866/866A 1 H.V. Rectifier 
V1804 866/866A 1 H.V. Rectifier 



EQUIPMENT FOR AC OPERATION 

Nzrr:e of Unit 

--·----------- --·---- -- I I 

i- CTollin:- -~- ~ravy 
ype 1 ype 1 

I Number I Designation I 

OVERALL DIMENSIONS 
(Height, Width, Depth) 

(Inchee) 
Volume 

(Cubic Feet) 
WEight 
(Pound~) 

, ___ ------------------ ,-------·- ---·------·-- ---- ----- -----·------·-

1 I . 

I i I _ 
!--------------- ----------------------------•------ --------'--------------- ----------

Crated I Uncrated i Crated II Uncrated 

8 65 11 _ 95 135 I 66 _ o 

17. o Is 5 445 320. o 

___ \ ________ - -1----------l--
Raf:io Transmitter 117H-2 !COL-52286 i 20x22x34 

I I 

10%x23-9/16x13 7,1 

Spare Parts 

28x31x34 

20x31x35 

15x19x35 

Motor Gmeratcr- 1

1

,413D-1 '
1

jCOL-211101 .II 

RectifiEr Power Unit 
Remc-te Contrcl Unit !I314N-2 ICOL-23410 !~ 

Antenna Loading Coil ll80H-3 jcoL-47370 I 
(300-600 kc) i I I 

Antenna Shunt !'195D-l lcoL-481628 I 

Capacitor j 
1 l 

Co;~~~~r~~b~:~~;a~~t) j65X-7 ~------------_-_--_--_-_----~~ 
Power Cable (Trans- •

1

'65X-8 --
mitter to Power Unit! 1 

Load Coil Cable (Trans-j65X-9 --------1 
mitter to Load Coil) I I I 

Remote Control Cable I65X-10 1-- --
1

. 

(Remote Unit to ! I 
Power Unit) I I I 

~n;:r~::::lB(:::s ~:: ~~=~=-~~~-~~-=1:~1~;-----~ 
! I, 

1-:=-----------±-=---=-~=-===---1 

29-7/16x23-7/16x20 ,Y8 
1 

l-1 %x9-31/32x6-9/16 

10-7i32x18 %x1 0% 

3Ysx5x4Ys 

1

10.5"long 

10.5"long 

10' long 

10' long 

llx87:lxl 

1
2Y:lx1-5/16 

1-------

! I ! .175 8.0 

114 5 k2 
fo 045 1.6 

12 6 145 
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EQUIPMENT FOR DC OPERATION 

I OVERALL DIMENSIONS I 
1 (Height, Width, Depth) i 
1 (Inches) I 

~-------------- -- ------- ----~------- -- -------------~----------------- ----r--- ---------------- ~------- --------------- ~-- ---r--- -- ---------
Collins i Navy 11 ., 1 

Name of Unit , Type , Type Crated _ Uncrated 1 Crated 
1 Number 1 Designation i I j 

··------- ·---------- ----- ---~'-- ---_ -----------'--- ------------- !·------- ---- ----- --- -------------------- ------. -----
1 • ' 

Radio Transmitter r17H-2 /COL-52286 I 20x22x34 10%"x23-9/16xl8%' I 8.65 

! I I Dynamotor Assembly j413D-2 /COL-211102 28x31xi34 
Power Unit 1 I 

Remote Control Unit 1314N-2 ICOL-28410 ll 
' I . I Antenna Loading Coil jl80H-3 COL-47370 j 1_ 

(300-600 kc) 1 1 I 
Antenna_Shunt 1195D-ll 1 COL-481628 I j 

Capacitor 
1 1 

1 I 
Control Cable (Tran~- /65X-7 1---- ----1 i 

mitte~ to Power Unit) I I II 
Power Cable (Tran~- 65X-8 !- -------- ---: I 

mitter to Power Unit) 1 I i ~20x31x30 
Load Coil Cable I65X-9 --------- ----~1 

(Transmitter to Load 
1 

I I I 
Coil) I 

1 
[ 

Remote Control Cable [65X-10 i --- - --- -----, I 
(Remote Unit to II j 1_ 

1 

Power Unit) I I 
Instruction Books (2) , __ - ------ ----1---- ---- --- 1 j 

I I I 
CFI Crystal (200 kc) f ----[-40127 J 

! I . 
Spare Parts 15x19x35 

129-7 /16x23-7 '16x20 78 I 

4 ~4x9-31/32x6-9116 

10-7/32x18%xl 0 ~-4 
I 
l3yx5x4Ys 

10 5" long 

[10 5" bng-

110' long 
I 

110' long 

I 

lllx8Yzx1 I 

12 Yzx1-5/16 i 

17 () 

.7 

:s 
. 175 

' :1.2 

0 045 

--~··-·--------- --- ---~----.----------- ----- -----· ·---·------------~-- -------------------------- ----------- --- -------- -------1-------------------1 5 8 

l 8 () 

14 5 

1.6 

2 oz. 

142 100 

0 
trl 
~ 
trl 
~ 
> 
~ 

t1 
trl 
rn 
CJ 
~ 
1-4 

~ 
~ 
1-4 

0 
~ 



GENERAL DESCRIPTION 

1.2. GENERAL 

1.2.1. The Model TCZ Series Radio Trans­
mitting Equipment has been designed for 
installation aboard ship. Particular care has 
been taken in the design to insure mechanical 
construction that will withstand the vibra­
tion and shock incident to normal service. 
All materials used in the construction of the 
equipment are, insofar as practicable, resist­
ant to corrosion resulting from the chemical 
action of a moist saline atmosphere. 

Fig. 2 Type -52286 Transmitter 

1.2.2. Sub-assembly type of construction has 
been used extensively in the Type -52286 
Transmitter. This type of construction facil­
itates the removal of component parts with­
out major disassembly of the unit. The 
MCW-CFI, the Audio Amplifier, and the L-F 
OE:cillator Units are connected by multi­
terminal plugs to facilitate removal for serv­
icing. An effort has been made to make all 

L-F OSC AUDIO AMP. H-F OSC. 
UNIT UNIT UNIT 

Fig. 3 Type -52286 Transmitter 
Top View Open-Units in Place 
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components that may require replacement 
easily accessible. 

1.2.3. The Collins Autotune System has been 
incorporated in the Model TCZ Series Equip­
ment to permit rapid frequency change. The 
Autotune system is an electrically controlled 
means of mechanically repositioning adjust­
able elements such as switches, variable in­
ductors and variable capacitors. The accu­
racy of repositioning is of a very high order 
and is not seriously affected by wear, humid­
ity or temperature changes. No tools are 
necessary for the changing of the position of 
any of the controls. Eleven Autotune posi­
tions are available, permitting transmission 
0:1 any one of eleven preset frequencies. Ten 
of the frequencies are in the frequency range 
2000 kc to 18,100 kc, and one is in the fre­
quency range 300 kc to 600 kc. 

HIGH FREQUENCY 
OSCILLATOR UNIT 

LOW FREQUENCY 
OSCiLLATOR UNIT 

! 

Fig. 4 Type -52286 Transmitter 
Top View Open-Units Removed 

1.3. TYPES OF EMISSION 

1.3.1. CW, MCW and VOICE modulated types 
of emission are available with the TCZ equip­
ment. The audio system is capable of modu­
lating the carrier (100 watts nominal) at 
least 90;;: for MCW or VOICE emission. 
Keying speeds up to 30 words per minute 
may be used when operating with CW and 
MCW emission without objectionable chirp 
or distortion of the length of the keyed char­
acters. 
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1.4. AUDIO INPUT 

1.4.1. Either of two types of microphone may 
be used with this equipment. An input cir­
cuit has been incorporated in the equipment 
to permit the use of either a carbon or dy­
namic type of microphone. When the micro­
phone switch, S201, is in DYNAMIC position, 
an audio input of 16 millivolts to the MICRO­
PHONE jack, J102, is required for 90'/, mod­
ulation. When the microphone s1vitch is in 
the CARBON position 1.45 volt audio input 
at J102 is required for 90'"; modulation. The 
audio frequency response is uniform within 
3 db b2tween 300 cps and 4000 cps. The 
audio frequency distortion is less than 15 r;; 
rms at 1000 cps and with 90'i modulation 
of the carrier (100. watts nominal). 

1.5. FREQUENCY RANGE 

1.5.1. Two bands of transmission frequencies 
are available with the TCZ equipment. Out­
put may be obtained in the low frequency 
range of 300 kc to 600 kc and in the high 
frequency range of 2000 kc to 18,100 kc. 

1.5.2. When operating in the frequency range 
300 kc to 600 kc an external power amplifier 
plate tank and antenna loading circuit must 
be used. The necessary circuit is incorpo­
rated in the Type COL-47370 Antenna Load­
ing Coil Unit. Selecting low frequency out­
put automatically makes the proper connec­
tions from the power amplifier plate to the 
external tank circuit. 

1.5.3. The output circuits of the transmitter 
have been designed to match antennas from 
20 fe?t to 35 feet in length in the frequency 
range 300 kc to 600 kc and in the range 
2000 kc to 18,100 kc. 

5 

NOTE: Whil~~ the low frequency oscillator 
-,~/ill operate over a range of 200 to 1500 kc, 
the actual output of the transmitter is limited 
to approximately a 300 to 600 kc range by the 
Type COL-47370 loading coil when operating 
in the L-F position. 

1.6. FREQUENCY CHANGE SYSTEM 

1.6.1. The Autotune frequency system em­
ployed in the TCZ equipment is an electric­
ally controlled mechanical system of posi­
tioning the transmitter tuning elements. The 
positioning elements are driven by a single 
motor. The system will operate to change 
the frequency of transmission in less than 
25 seconds at normal room temperature and 
with normal operating voltage. A detailed 
description of both the mechanical and elec­
trical portions of the Autotune is given in 
the FUNCTIONAL CHARACTERISTICS 
section of this Maintenance Manual. 

1.6.2. Manual frequency change and tuning 
adjustments may be made without disturb­
ing the Autotune stop ring adjustments if 
the CHANNEL selector switch is placed in 
the MANUAL position and the Autotune 
mechanism allowed to operate. 

1.7. POWER OUTPUT 

1.7.1. The power delivered to the antenna 
varies with frequency and antenna charac­
teristics. 

1.7.2. The following table shows the power 
output obtainable within the two bands of 
frequencies, 300 kc to 600 kc and 2000 kc to 
18,100 kc, with normal supply voltage and 
antennas having the characteristics listed 
under Antenna Resistance and Antenna Re­
actance: 
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Antenna Antenna Power See 
Frequency Reactance Resistance Output Note 

~----~- -~---... ~·-~-

300 kc --j4500 ohms 20.0 ohms 16 watts (1) 
400 kc -j3400 ohms 16.0 ohms 24 watts (1) 
500 kc -j2600 ohms 14.0 ohms 33 watts (1) 
600 kc -j2100 ohms 12.0 ohms 41 watts (1) 

2000 kc -.i 500 ohms 2.1 ohms 31 watts (2) 
3000 kc -j 200 ohms 3.1 ohms 60 watts (2) 
4000 kc 0 ohms 6.1 ohms 80 watts (2) 
5500 kc +.i 380 ohms 25.0 ohms 90 watts (2) 
7000 kc 0 ohms 3500.0 ohms 90 watts (2) 
9000 kc -j 350 ohms 50.0 ohms 90 watts (2) 

11500 kc 0 ohms 50.0 ohms 90 watts (2) 
13500 kc +j 350 ohms 100.0 ohms 90 watts (2) 
15500 kc 0 ohms 1500.0 ohms 75 watts (2) 
18000 kc -j 350 ohms 200.0 ohms 65 watts (2) 

Note: (1) Measurements were made using the Type COL-47370 Antenna Loading Coil. 
(2) Measurements were made while operating into a fixed antenna without a load-

ing coil. 

1.8. POWER SOURCE 

1.8.1. The Model TCZ Equipment may be op­
erabd from either of two power sources, 
115 volt 50/60 cps a.c. or 115 volt d.c. The 
source of power that is required depends on 
the type of power unit that is supplied for 
the particular installation. If the Type COL-
211101 Motor Generator-Rectifier Power Unit 
is supplied, a 115 volt a-c source of power 
capable of 4500 watts with good voltage reg­
ulation is necessary. A rectifier heating sys­
tem is used for low temperature operation in 
the A.C. Power Unit. The equipment should 
not be operated in a strong draft of air or 
the effect of the heaters will be nullified. If 
the Type COL-211102 Dynamotor Assembly 
is supplied, a 115 volt d-e source of power 
will be required. Short, heavy power con­
nections are necessary for proper operation 
of the power units. 

IMPORT ANT: Carefully check the unit 
nameplate to determine which source of 
power is required so as to prevent the dam­
aging of the unit by connecting the wrong 
power source to the input terminals. 
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1.9. CONTROL 

1.9.1. The emission of the transmitter may 
be controlled from the Type COL-52286 
Transmitter panel, the Type COL-23410 Re­
mote Control Unit or a standard Navy Radio­
phone Unit. The type of emission and the 
frequency channel may be selected from the 
transmitter panel or the remote control unit. 

1.9.2. The Type -52286 Transmitter controls 
consist of a TEST switch, a LOCAL-RE­
MOTE switch, a CHANNEL selector switch, 
a metered circuit selector switch, a power 
level switch, an EMISSION selector switch, 
LOW FREQUENCY oscillator TUNING, 
HIGH FREQUENCY oscillator TUNING, 
ANTENNA TUNING-COARSE, ANTEN­
NA TUNING- FINE, and ANTENNA 
LOADING controls, KEY, MICROPHONE 
and Throttle Switch jacks for control of 
emission and two jacks when properly con­
nected for SIDETONE monitoring. 

1.9.3. The controls on the Type COL-23410 
Remote Control Unit consist of a CHANNEL 
selector switch, and EMISSION selector 
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switch, a MICROPHONE jack, and a TELE­
GRAPH KEY jack. 

1.10. OVERLOAD PROTECTION 

1.10.1. A time delay relay has been connected 
in the rectifier plate transformer primary 
circuit in the Type COL-211101 A.C. Power 
Supply Unit to prevent the application of 
plate voltage to the rectifiers before the tubes 
have reached operating temperature. The 
plate transformer primaries are fused to pro­
tect the circuit components from being dam­
aged by an overload in the output of the 
rectifier circuit. 

1.10.2. The input circuits to the motors and 
the output circuits of the generators in both 
units are fused. 

1.11. ACCESSORIES 

1.11.1 In addition to the transmitter proper, 
a power unit, a remote control unit, an anten­
na shunt capacitor, and an antenna loading 
coil unit are furnished to complete the instal­
lation. 

Fig. 5 Type COL-211101 Motor-Generator­
Rectifier Power Unit 
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Fig. 6 Type COL-211102 Dynamotor 
Assembly 

1.11.1.1. The power supply unit may be either 
of two models, the Type COL-211101 A.C. 
Power Supply Unit designed for operation 
from a 115 volt 60 cps a-c power source or 
the Type COL-211102 D.C. Power Supply 
Unit designed for operation from a 115 volt 
d-e power source. The Typ:; COL-211101 
A.C. Power Supply Unit utilizes two rectifier 
systems and a motor generator to supply the 
voltages necessary for the operation of the 
equipment. The Type COL-211102 D.C. 
Power Supply Unit utilizes two dynamotors. 
Both units are supplied vvith a terminal strip 
to permit the connecting of the standard 
Navy Radiophone Unit. 

1.11.1.2. The Type COL-23410 Remote Con­
trol Unit permits the control of power, the 
selection of the type of emission, the control 
of the emission and the selection of the fre­
quency channel from a remote position. The 
unit also contains a loudspeaker, a hsad­
phones cord plug receptacle and an audio level 
control. The input circuits of the speaker 
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Fig. 7 

and phones jack are brought out to a termi­
nal strip so that the output of the installation 
receiver may be easily connected to the unit. 
Either speaker or headphones reception may 
be selected by the operation of a toggle 
switch. 

Fig. 8 Type -40127 Crystal Holder 

Fig. 9 Type -481628 Antenna Shunt 
Capacitor 
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1.11.1.3. The external load coil is used only 
when low frequency operation (300 kc to 
600 kc) is selected. The antenna sl:ould be 
connected to the terminal on the load coil 
and a connection made from the LOAD COIL 
terminal on the unit to the transmitter. A 
relay located in the Type COL--47370 Anten­
na Load Coil Unit, operated by the telegraph 
key, TEST switch or the push-to-talk switch 
0~1 the microphone, connects the tank circuit 
th:}t is located in the load coil unit to the 
antenna when operating in the lo•.v frequency 
range. During operation in the frequency 
range 2000 kc to 18,100 kc the relay remains 
unoperat2d an::l the normally closed contacts 
connect the output of the transmitter directly 
to the antenna. 

Fig. 10 Type COL-47370 Antenna Loading 
Coil 

1.11.1.4. The Type COL-481628 Antenna 
Shunt Capacitor is furnished to permit oper­
ation in the range 2000 to 3000 kc using a 
short whip-type antenna. 

1.11.1.5. The 200 kc Type -40127 Crystal 
Unit is mounted in an octal base holder for 
convenience in mounting in the crystal oscil­
lator calibration unit. 

1.11.1.6. Power, control and unit-intercon­
neding cables are furnished together with 
the fittings a::1d plug connectors necessary to 
complete the installation. 

1.11.1.7. Complete sets of Phillips and Bristo 
wrenches are fastened beneath the transmit­
ter cover. 
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1.12. ABBREVIATIONS 

1.12.1. Throughout the Maintenance Manual 
abbreviations are used in place of some of 
the more common radio terms and phrases. 
The terms and definitions listed below should 
help in the understanding of the sections of 
this book that follow. 

a. P.A.-Power Amplifier 
b. CW-Continuous-Wave 
c. MCW-Modulated Continuous-Wave 
d. VOICE-Voice modulated radio­

frequency 

e. H-F OSCILLATOR-High-Frequency Os­
cillator (1000 kc to 1510 kc output) 

f. L-F OSCILLATOR-Low-Frequency Os­
cillator (200 kc to 1500 kc output) 

g. CFI-Calibration Frequency Indicator 

h. 1st MULTIPLIER-First radio-frequen­
cy multiplier stage 
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i. 2nd MULTIPLIER - Second radio-fre­
quency multiplier stage 

j. LOCAL-Control of the power and emis­
sion from the transmitter panel 

k. REMOTE- Control of the transmitter 
power and emission from 
the Remote Control Unit 

I. R-F-Radio Frequency 
m. A-F-Audio Frequency 

1.13. SYMBOL DESIGNATIONS 

1.13.1. The Symbol Designations used 
throughout this book refer to the symbols 
used on the schematic diagrams and photo­
graphs. These designations are also used in 
the Parts List and Spare Parts Lists to iden­
tify circuit components with component part 
numbers and description. Table XV, List of 
Major Units, gives a complete tabulation of 
symbol designations used in this equipment. 
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2.1. POWER CONTROL CIRCUITS 
FOR A-C SUPPLY 

2.1.1. Operational description of the Power 
Control Circuits is divided into two separate 
sections. One section pertains to the opera­
tion of the primary power circuit in the 
Power Unit and the other section to the ex­
planation of the power control circuits in the 
transmitter unit. (See Paragraph 2.3.) 

2.1.2. Refer to Figure 94. It will be noted 
that the external power control circuits are 
of the standard 4 wire and 6 wire types. The 
6 wire control is designed for momentary 
contact operation '.vhile the 4 wire control is 
designed for a start-stop switch of the toggle 
or knife-blade type. 

2.1.3. The power mains are fused by F1801 
and F1802. These fuses protect all the power 
components in the Power Unit. In addition 
to the power mains fuses, there are individual 
protective fuses in the primary circuits of 
each separate power supply in the Power 
Unit. Fuse sizes should be strictly adhered 
to when replacements are necessary. 

2.1.4. Refer to Figure 11. Operation of fila­
ment power relay K1801 completes the cir­
cuits necessary for application of primary 
power to the rectifier filament transformers, 
the motor of the direct current motor-gener­
ator set, and the time delay relay K1804. 
Subsequent operation of interlock relay 
K1805 and plate power relay K1806 applies 
primary power to the plate power trans­
formers T1804 and T1805. 

2.1.5. Assuming proper power connections 
are made to the power unit, the LOCAL­
REMOTE switch S1801 in the LOCAL posi­
tion, the EMERGENCY switch S1803 in the 
NORMAL position and the LOCAL POWER 
switch S1802 in the ON position, the coil of 
filament power relay K1801 would be ener­
gized through fuse F1801, the contacts of 
LOCAL POWER switch S1802, the "D" con­
tacts of LOCAL-REMOTE switch, S1801, the 
contacts of EMERGENCY switch, S1803, the 
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coil of filament power relay, K1801, the lim­
iting resistor, R1801, and fus.e F1802. Oper­
ation of filament power relay K1801 energizes 
the primaries of the filament transformers, 
Tl802 and T1803, the primary of the keying 
relay power supply transformer, T1806, and 
the motor of the motor- generator set, 
through the fuse, F1802, the "C" contacts of 
filament power relay K1801, the primaries of 
T1802, T1803, T1806 and B1801, the coil of 
time delay relay K1804, and fuse F1801. The 
rectifier filaments, the transmitter filaments, 
the coil of the interlock relay K1805, and the 
keying supply will noYI be energized. As 
soon as the time delay relay K1804, has op­
erated, the circuit through the coil of the 
interlock relay K1805 will be completed. The 
circuit for completing the plate power circuit 
is through the fuse, F1801, the primaries of 
transformers T1804 and T1805, the contacts 
of plate power control relay K1806 and the 
contacts of the interlock relay, K1805; how­
ever, the coil of the plate power control relay, 
K1806, is controlled by the power control 
circuit in the transmitter proper, the expla­
nation of which will be given in the second 
section of this operational description, Par­
agraph 2.3. 

2.1.6. With the LOCAL-REMOTE switch 
S1801 in the REMOTE position, the EMER­
GENCY s\vitch, S1803, in the NORMAL po­
sition, the LOCAL power switch, S1802 in 
the OFF position, the 4 wire-6 wire selection 
switch, S1804, in the 6 wire position and a 
6 wire control system connected to the termi­
nals provided, the circuit for energizing the 
filament power relay, K1801A, would be 
through fuse F1801, the B contacts of 
LOCAL-REMOTE switch, S1801, the START 
contacts of the remote power control buttons, 
the C contacts of LOCAL-REMOTE switch, 
S1801, the contacts of the EMERGENCY 
switch, S1803, the coil of the filament control 
relay, K1801, the limiting resistor, Rl801, 
and fuse F1802. A hold-in circuit for the 
filament power relay K1801 is necessary when 
the 6 wire system for control is used which 
is as follows: Through fuse F1801, the B 
contacts of the filament control relay, K1801, 

\ 
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the contacts of the 4 wire-6 1vire selector 
switch S1804, the A and C contacts of 
LOCAL-REMOTE switch S1801, the contacts 
of EMERGENCY switch S1803, the coil of 
the filament power relay, K1801, the limiting 
resistor, R1801, and the fuse, F1802. Indi­
cator lamp 11801 is effectively in shunt with 
the coil of filament power relay K1801, and 
lights when the filament circuits are ener­
gized. 

2.1.7. After the filament power relay, K1801, 
has operated, the filament transformer pri­
maries, the motor B1801, the keying relay 
power supply transformer, and the time de­
lay relay K1804, will be energized and the 
plate transformers can be excited by com­
pletion of the plate power circuit by the clos­
ing of the contacts on the interlock relay, 
K1805, and the plate power control relay, 
K1806. The energizing of the coil of the 
plate power control relay, K1806, is accom­
plished by circuits in the transmitter unit 
and will be discussed in the second section 
of this operational description. See Para­
graph 2.3. 

2.1.8. The circuit for removing the primary 
power from the power components by the 
6 wire system starts at one set of contacts 
on the STOP button and goes through the C 
contacts of LOCAL-REMOTE switch S1801, 
the contacts of EMERGENCY switch S1803 
and to one side of the coil of the filament 
power relay, K1801. The other set of con­
tacts on the STOP button connects to the 
other side of the coil of relay K1801 through 
the E contacts on the LOCAL-REMOTE 
switch, S1801, thereby shorting the K1801 
relay coil when the STOP button is depressed. 
The energy normally in the coil of the fila­
ment power relay, K1801, is then dissipated 
in the limiting resistor, R1801, and the con­
tacts of this relay, K1801, opens and removes 
the power from filament transformer pri­
maries, motor winding and keying supply 
transformer and from the plate transformers 
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primaries by virtue of the interlock relay, 
Kl805. 

2.1.9. An indicator lamp incorporated in the 
6 wire control system will be turned on when 
the filaments of the tubes are turned on in 
the power unit, providing LOCAL-REMOTE 
sv,ritch S1801 is in the REMOTE position. 
This lamp is energized from the power source 
by the "C" and "D" contacts of filament 
power relay K1801 through "B" and "F" 
contacts of LOCAL-REMOTE switch S1801. 

2.1.10. With 110 volt 60 cps power applied 
to the Power unit input terminals, the 
LOCAL-REMOTE switch, S1801, in the RE­
MOTE position, the EMERGENCY switch 
S1E03 in the NORMAL position, the LOCAL 
POWER switch S1802 in the OFF position, 
and the 4 WIRE-6 WIRE selector switch 
81804 in the 4 wire position, the filament 
power relay, K1801A will be energized 
through the fuse F1801, the B contacts of 
LOCAL-REMOTE switch S1801, the contacts 
of the 4 wire-6 wire selector switch, S1804, 
the contacts of the START-STOP switch of 
the 4 wire Remote Control system, the C 
contacts of LOCAL-REMOTE switch S1801, 
the contacts of EMERGENCY switch S1803, 
the coil of filament power relay K1801, the 
limiting resistor R1801, and the fuse F1802. 
As there is no hold-in circuit involved other 
than the contacts of the 4 wire control sys­
tem START-STOP switch, the power can be 
removed from the power circuits simply by 
opening the START-STOP switch. 

2.1.11. Nob that incorr:orated in the 4 wire 
control system is an indicator lamp which 
gets its excitation from the power source 
through the fuse, F1801, the B contacts on 
LOCAL-REMOTE switch S1801, the 4 wire 
contacts of S1804, the START -STOP switch 
in the REMOTE Control system, the indicator 
lamp, the F contacts of the LOCAL-REMOTE 
sv.ritch, S1801, the D and C contacts of the 
filament control relay, K1801, and the fuse 
F1802. 
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2.2. POWER CONTROL CIRCUITS 
FOR D-C SUPPLY 

2.2.1. The power control circuits for the TCZ 
transmitting equipments employing the d.c. 
power unit are much the same as those for 
the a.c. power unit. The principal difference 
being the absence of the time delay relay and 
the interlock relay in the plate supply circuit. 
The interlocking effect is taken care of auto­
matically by the absence of relay power when 
the filament dynamotor is not rotating. As 
a result, it is impossible to apply power to 
the H.V. Dynamotor when the tube filaments 
are not energized. 

2.2.2. Operation of filament power relay 
K1901 completes the circuits necessary for 
application of power to the filament and 
relay-power dynamotor. See Figure 10. As­
suming correct power input to the d.c. power 
bay, the EMERGENCY switch 81903, placed 
in the NORMAL position, the LOCAL POW­
ER switch, 81902, in the ON position, the 
LOCAL-REMOTE switch in the LOCAL po­
sition, the filament power relay K1901, will 
be energized through power line fuse F1901, 
the contacts of LOCAL POWER switch 
81902, the "C" contacts of LOCAL-REMOTE 
switch 81901, the contacts of EMERGENCY 
switch 81903, the coil of filament power re­
lay K1901, the limiting resistor, R1901, and 
the fuse F1902. 

2.2.3. Operation of the filament power relay 
K1901 will make filament power available 
for the transmitter tubes and relay current 
available for the transmitter relays includ­
ing the plate power relay K1904, which, 
when energized by closing of control circuits 
in the transmitter proper, will start the plate 
pov.rer dynamotor, D1902. The circuit for 
operating the filament and relay power dyna­
motor is through fuse F1901, the primary 
windings of dynamotor D1901, the C contacts 
of filament control relay K1901 and fuse 
F1902. The circuit for operating the High 
Voltage plate dynamotor D1902 is through 
fuse F1901, the windings of high voltage 
dynamotor D1902, the C contacts of plate 

14 

power relay K1904 and the fuse F1902. Op­
eration of the plate power relay K1904, is 
accomplished by the transmitter power con­
trol circuits which are described in para­
graph 2.3. Operation of filament power relay 
K1901 is indicated by indicator lamp !1901 
which is in parallel with the coil of relay 
K1901. 

2.2.4. For operation of the power bay by 
remote control using the 6 wire control sys­
tem, the LOCAL-REMOTE switch, 81901, 
will be in the REMOTE position, the LOCAL 
POWER l'lwitch will be in the OFF position, 
the EMERGENCY switch 81903 will be in 
the NORMAL position, the 4 WIRE-6 WIRE 
selector switch will be in the 6 WIRE posi­
tion, and a standard 6 wire remote control 
system will be attached to the terminals pro­
vided. The circuit for energizing the ftla­
ment power relay K1901, is through power 
line fuse F1901, "A" contacts on LOCAL­
REMOTE switch, 81901, the START con­
tacts of the Remote Control push button, the 
"B" contacts on LOCAL-REMOTE switch 
81901, the contacts of EMERGENCY switch 
81903, the coil of the ftlament power relay, 
K1901, the limiting resistor, R1901, and the 
fuse, F1902. A hold-in circuit formed by 
contacts "A" and "F" of LOCAL-REMOTE 
switch 81901, the contacts of the 4 wire-
6 wire change-over switch, the "B" contacts 
of the filament power relay, K1901, the con­
tacts of the EMERGENCY switch, 81903, 
the coil of the filament power relay, K1901, 
the limiting resistor, Rl901, and the line 
fuses F1901 and F1902 prevents the filament 
pov.rer relay, K1901, from releasing when the 
remote control power push-button is released. 

2.2.5. Pressing the stop button of the 6 wire 
remote control system will short circuit the 
coil of the filament control relay, K1901, and 
the power circuits will open. The power used 
in energizing the coil of filament power relay 
K1901 will be dissipated in the limiting re­
sistor, R1901, when the stop button is de­
pressed. 
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2.2.6. With the 4 wire power control system 
attached to the power unit, the LOCAL­
REMOTE s~vitch, S1901, in the REMOTE 
position, the EMERGENCY switch, S1903 in 
the NORMAL position, the LOCAL POWER 
switch in the OFF position, the 4 WIRE-
6 WIRE selector switch in the 4 WIRE po­
sition, the filament power relay K1901 will 
be energized through fu::.;e F1901, the A con­
tacts of LOCAL-REMOTE switch S1901, the 
4 WIRE control START-STOP switch, the B 
contacts of the LOCAL-REMOTE switch 
S1901, the contacts of the EMERGENCY 
switch S1903, the coil of the filament pmver 
relay K1901, the limiting resistor R1901, 
and the fuse F1902. No hold-in circuit is 
necessary for the .4 wire control system. 

2.2.7. Operation of the filament power relay 
K1901, makes power available for the plate 
power control relay K1904 in the primary 
circuit of dynamotor D1902 and, with the 
closing of the plate-power relay K1904, high 
voltage will be available for the plates of the 
transmitter tubes. 

2.2.8. In the 6 vvire control system, the cir­
cuit for the remote indicator lamp is from 
fuse F1901 through the "A" contacts on 
LOCAL-REMOTE switch S1901, the remote 
indicator lamp, the "E" contacts on LOCAL­
REMOTE switch S1901, the "D" and "C" 
contacts on the filament po\ver relay Kl901, 
and fuse F1902. 

2.2.9. In the 4 wire system the circuit for 
the remote indicator lamp is from fuse F1901 
through the "A" contacts on LOCAL-RE­
MOTE switch S1901, the contacts of the re­
mote START-STOP switch, the indicator 
lamp, the "E" contacts on LOCAL-REMOTE 
switch S1901, the "D" and "C" contacts on 
filament power relay K1901, and the fuse 
F1902. 

2.3. TRANSMITTER POWER CONTROL 
CIRCUITS 

2.3.1. The following paragraphs describe the 
operation of the control circuits in the Type 
COL-52286 transmitter. 
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2.3.2. Closing these circuits energizes the 
plate supply primary relay K1806/Kl904 
which applies plate power to all of the trans­
mitting tubes providing the power unit con­
trol circuits are in operation as explained in 
the preceding paragraphs. 

2.3.3. Primary power for application to the 
transformers, motors and dynamotors is con:.. 
trolled by contactors located in the power 
units. 

2.3.4. All relays in the transmitter proper 
are energized by the 28 volt output of the 
power unit. 

2.3.5. Figure 13 shows a simplified schematic 
of the transmitter power control circuits. 

2.3.6. With the LOCAL-REMOTE switch, 
S107, in the LOCAL position, the EMISSION 
selector switch, SllO, in the VOICE position, 
the circuit necessary for the operation of the 
"voice" relay, K104 is completed through the 
coil of "voice" relay K104A, the contacts of 
EMISSION selection switch, SllO, and the 
contacts of LOCAL-REMOTE switch S107. 
If power level switch, S106, is in either the 
TUNE or OPERATE position, it is necessary 
to operate the TEST switch, S104, or to com­
plete the circuit through the throttle switch 
jack, J101, the circuit through the MICRO­
PHONE jack, J102, or the circuit through the 
KEY jack, J103, before the power contactor, 
K1806/K1904, will operate. 

2.3.7. If the EMISSION selector switch, SllO, 
is operated to the CW position, the circuit 
necessary for the operation of the plate povver 
contactor, K1806/K1904, is completed and 
power is applied to the primary circuit of 
the plate supply. Operating the EMISSION 
selector switch, SllO, to the CW position 
completes the circuit necessary for the oper­
ation of CW relay K103 through the contacts 
of LOCAL-REMOTE switch, S107, the con­
tacts of EMISSION selector switch, SllO, 
and the coil of CW relay, K103. When CW 
relay K103 has operated, the coil of plate 
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power contactor K1806/K1904 is energized 
through the "B" contacts of CW relay K103, 
the coil of plate power contactor K1806/ 
K1904, the contacts of the Autotune limit 
switch, S111, and the "B" contacts of the 
Autotune motor control relay, K101. 

2.3.8. If the EMISSION selector switch, SllO, 
is operated to the MCW position, plate power 
contactor K1806/K1904 is energized by the 
circuit through the "B" contacts of Autotune 
motor control relay K101, the contacts of the 
Autotune limit switch, Sill, the coil of plate 
power contactor K1806/K1904, the contacts 
of EMISSION selector switch SllO, and the 
contacts of LOCAL-REMOTE switch S107. 
Operation of the plate power contactor 
K1806/K1904 applies primary power to the 
pla~e supply. 

2.3.9. If the power level switch S106 is oper­
ated to the CALIBRATE position, CW relay 
K103 is operated through the coil of CW 
relay K103 and the contacts of power level 
switch S106. The plate power contactor, 
K1806/K1904 will be operated by the circuit 
through the "B" contacts of Autotune motor 
control relay K101B, the contacts of the 
Autotune limit switch, S111, the coil of plate 
power contactor K1806/K1904, and the "B" 
contacts of CW relay Kl03. 

2.3.10. The transmitter panel pilot lamp, 
1101, will be energized when the EMISSION 
selector switch, SUO, is in any position other 
than the OFF position. The pilot lamp will 
be energized through the "B" contacts of 
Autotune motor control relay K101, the 
contacts of the Autotune limit switch S111, 
the resistor R136, the contacts of LOCAL­
REMOTE switch S107, the contacts of EMIS­
SION selector switch SUO, and the pilot 
lamp 1101. 

2.3.11. When the LOCAL-REMOTE switch 
S107 is placed in the REMOTE position con­
trol of all power circuits is transferred from 
the transmitter panel controls to the controls 
located on the remote control unit. 
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2.3.12. To complete the circuit necessary for 
operation of plate power contactor K1806/ 
K1904, when the EMISSION switch S903 is 
placed in the VOICE position, the telegraph 
key must be operated or the microphone jack 
J903, circuit must be completed. The "voice" 
relay K104 is operated by the circuit through 
the coil of "voice" relay K104, the contacts 
of EMISSION selector switch S903, and the 
contacts of LOCAL-REMOTE switch S107. 
The power contactor K1806/Kl904 is oper­
ated by the circuit through the "B" contacts 
of Autotune motor control relay K101, the 
contacts of Autotune limit switch, S111, the 
coil of plate power contactor K1806/K1904, 
the "C" contacts of "voice" relay K104 and 
the telegraph key or the microphone jack, 
J903. 

2.3.13. If the EMISSION selector switch 
S903 is operated to the CW position, the CW 
relay K103 is operated by the circuit through 
the coil of K103, the contacts of EMISSION 
selector switch S903 and the contacts of 
LOCAL-REMOTE switch S107. The opera­
tion of CW relay K103 completes the circuit 
necessary for the operation of the primary 
povver contactor, K1806/K1904. Power con­
tactor K1806/K1904 is operated by the cir­
cuit through "B" contacts of Autotune motor 
control relay K101, the contacts of Autotune 
limit switch S111, the coil of plate power con­
tactor K1806/K1904, and the "B" contacts 
of CW relay K103. The operation of power 
contactor K1806/K1904 applies power to the 
primary circuits of the plate supply. 

2.3.14. If the EMISSION selector switch 
S903 is operated to the MCW position, plate 
power contactor K1806/K1904 is energized 
through the "B" contacts of Autotune motor 
control relay KlOl, the contacts of Autotune 
limit switch S111, the coil of plate power 
contactor K1806/K1904, the contacts of 
EMISSION control switch S903 and the con­
tacts of LOCAL-REMOTE switch S107. 

2.3.15. The pilot lamp 1901 is energized when 
the EMISSION switch S903 is in any position 
other than the OFF position. 
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2.3.16. The pilot lamp I901 is energized by 
the circuit through the "B" contacts of Auto­
tune motor control relay KlOl, the contacts 
of Autotune limit switch Slll, resistor Rl36, 
the contacts of EMISSION selector switch 
S903 and the pilot lamp I901. 
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Fig. 14 Filament Circuits 
(Dwg. No. 500 1454 OOA) 

2.4. FILAMENT CIRCUITS 

2.4.1. The filament power circuits of the 
transmitter are a combination of series and 
parallel connections. The filaments are sup­
plied with power from the 28 volt d-e source. 
Figure 14 shows the filament connections in 
simplified form. Filament power is applied 
to the h-f oscillator tube, VIOl, the frequency 
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multiplier tubes, V102 and Vl03, the audio 
amplifier tube, V201, the audio driver tube, 
V202, the sidetone amplifier tube, V203, the 
calibration frequency oscillator tube, V301, 
the MCW oscillator tube, V302, the 1-f oscil­
lator tube, V 401, the power amplifier tube, 
V104, and the modulator tubes, V105 and 
V106, when the filament power relay K1801/ 
Kl901 is operated. The overload fuse, F1805/ 
F1905 breaks the filament circuits when an 
overload occurs in the filament or associated 
circuits. 

2.5. EMISSION SELECTION AND 
CARRIER CONTROL 

2.5.1. See Figure 15. The switch SllO is a 
combination transmitter ON-OFF switch and 
EMISSION selector switch. Selecting VOICE 
emission by the operation of SllO operates 
relay K104. Relay contacts K104B discon­
nect the output of the MCW oscillator, V302, 
from the input to the speech amplifier. Re­
lay contacts Kl04C connect the coil of relay 
Kl806/Kl904 to the emission control circuits 
of JlOl, Jl02, Jl03, the TEST switch, S104, 
and the remote circuits, J903, J904, K1803B/ 
K1903B and Kl802C/Kl902C. Selecting CW 
emission completes the circuit necessary for 

KI04A 

Fig. 15 Emission Selection and Carrier Control Circuits 
(Dwg. No. 500 1456 OOB) 
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the operation of relay K103. Relay contacts 
K103D complete the circuit necessary for the 
operation of K1806/K1904 which, in turn, 
applies primary power to the plate supply. 
Selecting MCW emission operates relay 
K1806/K1904, the primary power contactor. 

2.5.2. The r-f carrier is controlled by opening 
the cathode circuit of the oscillator and re­
moving the screen voltage from the power 
amplifier. The carrier control relay, K102, 
has six sets of contacts. Relay contacts 
K102E complete the oscillator cathode circuit 
by grounding resistor R131. Relay contacts 
K102E and resistor R131 serve as a cathode 
return for both the h-f oscillator, V101, and 
the I-f oscillator, V 401. The desired oscillator 
circuit is selected by the operation of switch 
S114. Switch S114 operates in conjunction 
with Control A. The MCW oscillator, V302, 
is in operation whenever relay K102 is in the 
operated position. The voltage developed 
across the resistor, R310, is applied to the 
input of the speech amplifier through the 
relay contacts K104B, the power level switch, 
S106, and the input transformer T201. Relay 
contacts K102F apply plate voltage to V302. 
During periods of CW transmission the out­
put of the MCW oscillator is fed through the 
speech amplifier to the sidetone amplifier 
and the keying may be monitored by listen­
ing to the output of the sidetone amplifier. 
When switch, S106, is in the CALIBRATE 
position, the circuit from the output of the 
MCW oscillator to the input of the speech 
amplifier is broken. The carrier control re­
lay K102 may be operated by closing the cir­
cuits of the Throttle Switch jack, J101, the 
MICROPHONE jack J102, the KEY jack 
J103, the TEST switch S104, the remote 
microphone jack J903, the remote key jack 
J904, or by operation of relays K1803B/ 
K1903B and K1802C/K1902C. Switch Sl13D 
is operated in conjunction with the output 
network switch, S113, and breaks the ener­
gizing circuit to the coil of relay K102 when­
ever Sl13 is operated, thus removing excita­
tion from the r-f circuits to prevent arcing 
at the switch contacts. The Autotune limit 
switch, S111, and the Autotune motor relay 
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contacts K101C are also connected in series 
with relay coil K102A so that when S111 or 
K101 operates, the holding circuit for Kl02 
will be broken and arcing at all switch con­
tacts will be prevented. 

2.6. APPLICABLE REMOTE CONTROL 
CIRCUITS 

2.6.1. Terminals 1 to 12 on J1805/J1905 in 
the power units are intended for use with 
external or remote carrier control and micro­
phone circuits. See Figure 94. Terminals 1 
to 5 inclm;ive are used for primary power 
control of the power bays while terminals 
5 to 12 are used for carrier control and micro­
phone circuits. 

2.6.2. Operation of relays K1803/K1903 and 
K1802/K1902 completes the circuits neces­
sary to operate the carrier control relay 
K102. The keying relay K1803/K1903 is 
energized by closing the circuit between ter­
minals 5 and 6 of J1805/J1905. Keying re­
lay K1803 in the A.C. Power bay gets ener­
gizing current from rectifier CR1801, while 
keying relay K1903 in the D.C. Power bay 
gets energizing current directly from the 
power mains. For phone operation utilizing 
the remote circuits connected to Jl805/J1905, 
the carrier control relay, K102, is operated 
by the closing of contacts K1802C/Kl902C. 
The coil of K1802/K1902 is energized by 
a connection from terminal No. 8 to terminal 
No. 11 v.rhich is made through suitable relays 
controlled by push-buttons on handsets or 
chestset microphones. Contacts on carrier 
relay K1802/K1902 also connect the micro­
phone circuit from the transmitter proper to 
terminals 9 and 10 of terminal board J1805/ 
J1905 through transformer T1801/T1901. 
Carrier relay K1802/K1902 gets energizing 
current from a special winding on G1801/ 
D1901 which supplies 12 to 14 volts at 1.2 
amps. of filtered d.c. for this purpose. This 
winding also furnishes button current for 
remote carbon button microphones and cur­
rent for other control relays that may be 
involved. 
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Fig. 16 Speech Amplifier Circuits (Dwg. No. 500 1453 OOA) 

2.7. AUDIO CIRCUITS 

2.7.1. The audio system consists of a two 
stage speech amplifier, push-pull modulators, 
a sidetone amplifier, and an MCW audio tone 
oscillator. 

2.7.2. Speech Amplifier 

2.7.2.1. Refer to Figure 16. Either of two 
types of microphones may be used with this 
equipment. The input to the speech amplifier 
has been designed so that by operating a 
switch, proper connections are made to the 
MICROPHONE jack, J102, (Fig. 28) to 
match the output of either a carbon or dy­
namic type of microphone. The microphone 
circuit selector switch, 8201, is located be­
neath the tuning chart on the front panel of 
the transmitter. If 8201 is placed in the 
CARBON position, limiting resistors R201 
and R202 are connected between the positive 
terminal of the 28 v d-e power source and the 
MICROPHONE jack, J102, to provide the 
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voltage necessary for the operation of the 
carbon type of microphone. The operation 
of 8201 also connects resistor R203 between 
J102 and the input circuit of the speech am­
plifier to reduce the level of the output of the 
carbon microphone to the level of the output 
of a dynamic microphone. Thus, no audio 
gain control has been provided because the 
level of the input to the speech amplifier is 
the same when using a dynamic microphone 
as it is when using a carbon microphone. If 
8201 is placed in the DYNAMIC position the 
voltage is removed from the input circuit and 
the MICROPHONE jack, J102, is connected 
in series with resistor R216 and the primary 
of the input transformer, T201. The two 
stage speech amplifier employs a Type 12SJ7 
tube, V201, as first amplifier, and a Type 
6V6GT tube, V202, as second amplifier. The 
output of the microphone is coupled by the 
input transformer, T201, to the grid of V201. 
The output of V201 is coupled to the grid of 
V202 by the capacitor C204. The output of 
the audio driver tube, V202, is coupled to the 
grids of the modulator tubes V105 and V106 
by transformer T202. 



FUNCTIONAL CHARACTERISTICS 
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Fig. 17 Modulator Circuits (Dwg. No. 500 0223 OOA) 

2.7.3. Modulator voltage from the modulators when CW emis­
sion is selected. 

2.7.3.1. The modulator employs two Type 811 
high mu triodes connected in push-pull, and 
operating Class B. Refer to Figure 17. The 
modulators are capable of modulating the 
carrier (100 watts nominal) at least 905{ 
with full voltage applied to the power ampli­
fier. While the 811 is essentially a zero bias 
tube when used with plate voltages as high 
as 1150 volts d.c., it becomes necessary to 
apply some bias to the grid of the tube to 
keep the static plate current at a safe value. 
In this application the bias is obtained from 
the 28 volt d-e supply by utilizing the average 
voltage drop through the filaments of the 
tubes to obtain equal voltage for application 
to the grids of both modulator tubes. The 
output of the modulators is coupled to the 
r-f circuits by modulation transformer TlOl. 
Both the screen and plate of the power ampli­
fier tube, V104, are modulated. The full out­
put voltage of 1150 volts d.c., is applied to 
the plates of the modulator tubes, V105 and 
Vl06. Relay contacts Kl03B remove plate 
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Fig. 18 Sidetone Amplifier Circuit 
(Dwg. No. 500 0226 OOA) 

2.7.4. Sidetone Amplifier 

2.7.4.1. A sidetone amplifier, Figure 18, is 
incorporated in the same unit as the two 
stage speech amplifier. The amplifier em­
ploys a Type 6V6GT beam pentode tube V203. 
The output of the audio driver V202 in addi- I • 



FUNCTIONAL CHARACTERISTICS 

tion to being applied to the primary of coup­
ling transformer T202, is applied to a voltage 
dividing system consisting of C206, R211 and 
R212. The grid of the sidetone amplifier 
V203 is coupled to the junction of R211 and 
R212 and the voltage developed across re­
sistor R211 drives the grid of V203 to pro­
vide sufficient output from the sidetone am­
plifier to operate headphones or speaker. The 
output of V203 is coupled to the SIDETONE 
jack, J104, by the transformer T203 through 
the switch 8202 and relay contacts K102C. 
The turns-ratio of transformer T203 may be 
varied by operating the sidetone OUTPUT 
switch 8202. The output of the sidetone 
amplifier is keyed by the operation of the 
carrier .control relay K102. The SIDETONE 
jack, J105, may be connected in parallel with 
J104 by connecting a jumper between termi­
nals 26 and 27 of cable connector J106. The 
necessary plate and screen voltages for the 
sidetone amplifier are obtained by tapping 
the bleeder system of the low voltage output 
of the power unit. -

··~ ·~o~ 

~'""j *" ~~r 
T400V 

Fig. 19 MCW Oscillator Circuit 
(Dwg. No. 500 0219 OOA) 

2.7.5. MCW Oscillator 

2.7.5.1. The MCW audio tone oscillator, Fig­
ure 19, utilizes a Type 12SJ7, V302, triple 
grid tube connected as a triode. The oscilla­
tor is in operation whenever the carrier con­
trol relay, K102, is operated. Relay contacts 
K102F apply voltage to the plate and screen 
of V302 when K102 is operated. The audio 
frequency of the output of the tone oscillator 
is fixed. The voltage developed across re­
sistor R310 is coupled to the input of the 
speech amplifier through relay contacts 
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K104B and the power level switch, 8106. 
When VOICE emission has been selected, re­
lay contacts K104B disconnect the output of 
the MCW oscillator, V302, from the input 
circuit of the speech amplifier. During peri­
ods of CW transmission the MCW oscillator 
is keyed and the output is fed to the input 
of the speech amplifier and the input of the 
sidetone amplifier to provide a means of mon­
itoring the keying. 

Fig. 20 CFI Oscillator Circuit 
(Dwg. No. 500 0221 OOA) 

2.8. CFI OSCILLATOR CIRCUIT 

2.8.1. The calibration oscillator, Figure 20, 
employs a Type 12SJ7 tube V301, and is 
located in the same unit as the MCW tone 
oscillator. A 200 kc quartz crystal unit is 
mounted in a sealed holder and plugs into an 
eight terminal socket on top of the chassis. 
The grid tank circuit, Z301, is built into a 
shield can with the inductor tuning screw 
protruding through the side of the can. The 
output frequency of this oscillator may be 
varied slightly by adjusting the tuning screw. 
Screen and plate voltages are applied to the 
tube when the power level switch 8106 is 
operated to the CALIBRATE position. Op­
erating 8106 to either the TUNE or OPER­
ATE position removes high voltage from 
V301 thus disabling the oscillator circuit. A 
portion of the output of the h-f oscillator 
V101 is coupled to the suppressor grid of 
V301 by the capacitor, C301. A portion of 
the output of the I-f oscillator V 401 is coupled 
to the suppressor by capacitor C302. The 
screen and plate voltages for V301 are ob-



































































































































Frequency 4000 to 5000 kilocycles 
DATA 

TABLE II-(Cont.) 

ci< 0< & go 
Cl) Q) Cl) 
;... ,.. ,.. ,.. 

li< A B ~ A B ~ A B 1'<1 A B 

4000 5 100 4250 5 564 4500 5 1027 4750 5 1486 
4005 5 109 4255 5 573 4505 5 1036 4755 5 1495 tl 
4010 5 119 4260 5 582 4510 5 1046 4760 5 1504 ,-"l 

4015 5 128 4265 5 591 4515 5 ~~~: ~ 4765 5 1513 ~ 
4020 5 138 4267 5 595 4520 5 4770 4 1523 ., 
4025 5 147 4270 5 601 ~ 4525 5 ~~~;! 4775 5 1532 .§ 
4030 5 156 ~ 4275 5 610 ... 4530 5 4780 5 1541 -~ 
4035 5 165 J,l 4280 5 620 8. 4533 5 1089 .§ 4785 5 1550 ;a 
4040 5 174 ~ 4285 5 629 ~ 4535 5 1092·~ 4790 5 1560 :l 
4045 5 183 ~ 4290 5 638 -~ 4540 5 1101 ;a 4795 5 1569 ~ 
4050 5 193 -~ 4295 5 647 :E 4545 5 1110 :l 4800 5 1578 
4055 5 202 -~ 4300 5 657: 4550 5 1119 ~ 
4060 5 211 ;a 4305 5 666 d 4555 5 1128 4800 6 060 
4065 5 220 ~ 4310 5 675 4560 5 1138 4805 6 068 
4070 5 230 ~ 4315 5 684 4565 5 1147 4810 6 07 6 
4075 5 239 4320 5 693 4815 6 084 
4080 5 248 4325 5 702 4570 5 1156 4820 6 091 
4085 5 257 4330 5 713 4575 5 1165 4825 6 099 
4090 5 267 4580 5 1174 4830 6 106 tl 
4095 5 276 4335 5 722 4585 5 1183 4835 6 114 ,-"l ... 
4100 5 285 4340 5 732 4590 5 1193 4840 6 121 8. 

4345 5 741 4595 5 1202 4845 6 129 ~ 
4105 5 293 4350 5 750 4600 5 1211 4850 6 137 -~ 
4110 5 303 4355 5 759 4605 5 1220 4855 6 145 :E 
4115 5 312 4360 5 769 4610 5 1229 4860 6 152"' 
U20 5 322 4365 5 778 4615 5 1238 ~ 4865 6 160; 
4125 5 331 4370 5 787 4620 5 1247 Ja 4870 6 168 
4130 5 340 4375 5 796 4625 5 1256 s 4875 6 176 
4135 5 349 4380 5 806 ~ 4630 5 1266 ~ 4880 6 183 
4140 5 359 4385 5 815 Ja 4635 5 1275 § 4885 6 191 
4145 5 368 4390 5 824 @ 4640 5 1284 :~ 4890 6 198 
4150 5 377 4395 5 833 ~ 4645 5 1293 ;a 4895 6 206 
4155 5 386 4400 5 843 § 4650 5 1302 "'! 4900 6 213 
4160 5 396" 4405 5 852 :~ 4655 5 1311 c 
4165 5 405 ,-"l 4410 5 862 ;a 4660 5 1321 4905 6 221 
4170 5 415 ~ 4415 5 871 "'! 4665 5 1330 4910 6 228 .... 
4175 5 424 > 4420 5 880 ~ 4670 5 1339 4915 6 236 
4180 5 433 ;a 4425 5 889 4675 5 1348 4920 6 243 
4185 5 442 ~ 4430 5 898 4680 5 1357 4925 6 251 
4190 5 452 ~ 4435 5 907 4685 5 1366 4930 6 259 ~ 
4195 5 461 4440 5 917 4690 5 1376 4935 6 267 .... 
4200 5 470 4445 5 926 4695 5 1385 4940 6 27 4 8. 
4205 5 479 4450 5 935 4700 5 1394 4945 6 282 ~ 
4210 5 489 4455 5 944 4950 6 290 -~ 
4215 5 498 4460 5 954 4705 5 1403 4955 6 298 :E 
4220 5 508 4710 5 1412 ~ 4960 6 305"' 

"" 4225 5 517 4465 5 963 4715 5 1421 w 4965 6 313 6 
4230 5 526 4470 5 972 ~ 4720 5 1430 A 4970 6 320 

4475 5 981 @ 4725 5 1439 -~ 4975 6 328 
4235 5 535 ~ 4480 5 991 A 4730 5 1449: 4980 6 335 
4240 5 545 .. 4485 5 1000 :¥ 4735 5 1458 c 4985 6 343 

554 8. 0 
4245 5 4490 5 1009 . ., 4740 5 1468 4990 6 351 
4250 5 564 -~ 4495 5 1018 :~ 4745 5 1477 4995 6 359 
4267 5 595: "" 5000 6 366 4500 5 1027.., 4750 5 1486 

c 4533 5 1089:2 4800 5 1578 

Use nearest check point shown in heavy type. 
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Frequency 5000 to 6000 kilocycles 
DATA 

TABLE II-(Cont.) 

dt dt dt dt 
Q) Q) Q) Q) ,... ,... 14 ,... 
~ A B ~ A B ~ A B ~ A B 

5000 6 366] 5250 6 752 5500 6 1133 5750 6 1513 
5005 6 374 .... 5255 6 760 5505 6 1141 5755 6 1521 
5010 6 381 ~ 5260 6 767 5510 6 1148 5760 6 1528 
5015 6 389 ~ 5265 6 775 5515 6 1156 5765 6 1536 
5020 6 397 -~ 5270 6 782 5520 6 1163 5770 6 1544 ~ 
5025 6 405 :E 5275 6 790 5525 6 1171 5775 6 1552 J;! 
5030 6 412 'd 5280 6 797 5530 6 1179 5780 6 1559 8. .,., 

5285 6 805 5535 6 1187 5785 d 6 1567 
5035 6 420 5290 6 813 <:> 5540 6 t194 5790 6 1574 § 
5040 6 427 5295 6 821 ,!oj 5545 6 1202 5795 6 1582 :§ 
5045 6 435 5300 6 828 ~ 5550 6 1209 5800 6 1590 ~ 

"" 5050 6 443 5305 6 836"' 5555 6 1217 5805 6 1598"' 
5055 6 451 5310 6 844 .§ 5560 6 1224 5810 6 1605 d 
5060 6 458 5315 6 852 -~ 5565 6 1232 5815 6 1613 
5065 6 466 ~ 5320 6 859 :a 5570 6 1239 5820 6 1621 
5067 6 469Ji! 5325 6 867 ~ 5575 6 1247 ~ 5825 6 1629 ..... 
5070 6 474 ~ 5330 6 874 ~ 5580 6 1254 J;! 5830 6 1636 
5075 6 482 "" 5333 6 879 5585 6 1262 ~ ., 
5080 6 489 § 5335 6 882 5590 6 1270"" 5835 6 1644 
5085 6 497 :§ 5340 6 890 5595 6 1278 ~ 5840 6 1653 

> 
5345 5600 6 1285 -~ 5090 6 505 :a 6 898 5845 6 1661 

5095 6 513 ~ 5350 6 905 5605 6 1293 :E 5850 6 1668 
5100 6 520 c 5355 6 913 5610 6 1300: 5855 6 1676 
5105 6 528 5360 6 920 5615 6 1308 d 5860 6 1683 
5110 6 535 5365 6 928 5620 6 1315 5865 6 1691 Q 
5115 6 543 5625 6 1323 5867 6 1694.!o: 
5120 6 551 5370 6 935 5630 6 1330 5870 6 1699 ~ 
5125 6 559 5375 6 943 5635 6 1338 5875 6 1707 I1J 

5130 6 567 5380 6 951 5640 6 1345 5880 6 1715 § 
5385 6 959 5645 6 1353 5885 6 1723 :§ 

5135 6 575 5390 6 966 5650 6 1361 5890 6 1731 ~ 
5140 6 582 5395 6 974 5655 6 1369 5895 6 1739 ~ 
5145 6 590 5400 6 981 5660 6 1376 5900 6 1747 c 
5150 6 597 5405 6 989 5665 6 1384 5905 6 1755 
5155 6 605 5410 6 996 5670 6 1391 5910 6 1763 
5160 6 613 5415 6 1004 5675 6 1399 5915 6 1771 
5165 6 621 5420 6 1012] 5680 6 1406 5920 6 1779 
5170 6 628 5425 6 1020 .... 5685 6 1414 5925 6 1787 
5175 6 636 5430 6 1027 ~ 5690 6 1421 5930 6 1795 
5180 6 644 5435 6 1035 ~ 5695 6 1429 
5185 6 652 5440 6 1042 -~ 5700 6 1436 5935 6 1803 
5190 6 659<:> 5445 6 1 o5o :E 5940 6 1811 
5195 6 667 ,!oj 5450 6 1057"" 5705 6 1444 5945 6 1819 
5200 674 ~ "" 6 

"" 
5455 6 1065 d 5710 6 1452 5950 6 1827 ~ 

5205 6 682., 5460 6 1073 5715 6 1460 Q 5955 6 1835 J;! 
5210 6 690 .§ 5465 6 1081 5720 6 1467 ,!Q 5960 6 1844 ~ 
5215 6 698 ~ 5470 6 1088 5725 6 1475 8. 5965 6 1852 "" 
5220 6 705 :a 5475 6 1096 5730 6 1482"' 5970 6 1860 § 
5225 6 713 j 5480 6 1103 5735 6 1490 .§ 5975 6 1868:§ 
5230 6 721 ~ 5485 6 1111 5740 6 1498 ~ 5980 6 1877 ~ 
5235 6 729 5490 6 1118 5745 6 1506:a 5985 6 1885 ... 
5240 6 736 5495 6 1126 5750 6 1513 ~ 5990 6 1893 ~ 
5245 6 744 5500 6 1133 5800 6 1590:::: 5995 6 1901 
5250 6 752 6000 6 1910 

Use nearest check point shown in heavy type. 
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Frequency 6000 to 7000 kilocycles 
DATA 

TABLE II-( Cont.) 

d< 0< d< d< 
(!) (!) (!) (1) 

'"' '"' '"' '"' ~ A B ~ A B ~ A B ~ A B 

6000 7 100 6250 7 408 6500 7 719 6750 7 1027 
6005 7 106 6255 7 415 6505 7 725 6755 7 1033 
6010 7 112 6260 7 421 6510 7 732 6760 7 1039 
6015 7 119 6265 7 427 6515 7 738 6765 7 1046 
6020 7 125 6270 7 433 6520 7 744 6770 7 1052 
6025 7 131 6275 7 439 6525 7 750 6775 7 1058 
6030 7 138 6280 7 445 6530 7 756 6780 7 1064 ~ 
6035 7 144 6285 7 452 ~ 6535 7 762 6785 7 1070 J;l 
6040 7 150 6290 7 458 ... 6540 7 769 6790 7 1076 w 
6045 7 156 ]' 6295 7 464 ~ 6545 7 775 6795 7 1083 ~ 
6050 7 162 ... 6300 7 <tio ~ 6550 7 781 ~ 6800 7 1089 § 
6055 7 168 ~ 6305 7 476 ·@ 6555 7 787 ... 6805 7 1095 :~ 
6060 7 174 ~ 6310 7 482 :~ 6560 7 793 ~ 6810 7 1101 ~ 
6065 7 180 ·@ 6315 7 489 ~ 6565 7 799 ~ 6815 7 1107 <"! 
6070 7 186 :E 6320 7 495 :j 6570 7 806 ·@ 6820 7 1113 ° 
6075 "' 6325 812 :~ 7 193 C<l 7 501 6575 7 6825 7 1119 
6080 7 199 :j 6330 7 508 6580 7 818"' 6830 7 1125 .. 
6085 7 205 6335 7 514 6585 7 824 6 6835 7 1131 
6090 7 211 6340 7 520 6590 7 830 6840 7 1138 
6095 7 217 6345 7 526 6595 7 836 6845 7 1144 
6100 7 223 6350 7 532 6600 7 843 6850 7 1150 
6105 7 230 6605 7 849 
6110 7 236 6355 7 538 6610 7 855 6855 7 1156 
6115 7 242 6360 7 545 6615 7 862 6860 7 1162 
6120 7 248 6365 7 551 6620 7 868 6865 7 1168 
6125 7 254 6370 7 557 6625 7 874 6870 7 1174 
6130 7 260 6375 7 564 6630 7 880 6875 7 1180 
6135 7 267 6380 7 570 6635 7 886 6880 7 1186 
6140 7 273 6385 7 576 6640 7 892 6885 7 1193 
6145 7 279 6390 7 582 6645 7 898 6890 7 1199 
6150 7 285 6395 7 588 6650 7 904 6895 7 1205 

6400 7 595 6655 7 910 ~ 6900 7 1211 
6155 7 291 6405 7 601 6660 "' 7 917 .>: 6905 7 1217 
6160 7 297 6410 7 60 7 C) 6665 7 923 ~ 6910 7 ~;;! ~ 6165 7 303 6415 7 613 .>: 6670 7 929 ~ 6915 7 
6170 7 309 6420 7 620 ~ 6675 7 935 § 6920 '7 1235 ~ . 
6175 7 315 6425 7 626 rll 6680 7 941 :~ 6925 7 1241 ~ 
6180 7 322 6430 7 632 .§ 6685 7 947 ;a 6930 7 1247 ·@ 
6185 7 328 C) 6435 7 638 -~ 6690 7 954 "'l 6935 7 1253 :~ 

334 .!o: 644 ;a 
.... 

1259 ~ 6190 7 ... 6440 7 6695 7 960 ~ 6940 7 
6195 7 340 ~ 6445 7 650; 6700 7 966 6945 7 1266 6 
6200 7 346 ~ 6450 7 657 6950 7 1272 
6205 7 352 ·@ 6455 7 663 6705 7 972 6955 7 1278 
6210 7 359 :~ 6460 7 669 6710 7 978 6960 7 1284 
6215 7 365"' .. 6465 7 675 6715 7 984 6965 7 1290 
6220 7 3716 6470 7 681 6720 7 991 ~ 6970 7 1296 
6225 7 377 6475 7 687 6725 7 997 J,j 6975 7 1302 
6230 7 383 6480 7 693 6730 7 1003 w 6980 7 1308 
6235 7 389 6485 7 699 6735 7 1009 ~ 6985 7 1314 
6240 7 396 6490 7 705 6740 7 1015 § 6990 7 1321 
6245 7 402 6495 7 713 6745 7 1021 :§ 6995 7 1327 
6250 

> 
7 408 6500 7 719 6750 7 102 7 ;a 7000 7 1333 

6300 7 470 6800 7 1089"'! 
:j 

Use nearest check point shown in heavy type. 
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Frequency 7000 to 8000 kilocycles 

TABLE II-(Cont.) 

0< 
Q) 
f.< 
~ A B 

6900 7 1211 
7000 7 1333 Q 
7005 7 1339 .>: 

7010 7 1345 ~ 
7015 7 1351 > 
7020 7 1357 ;a 
7025 7 1363 "'! 
7030 7 1369 8 

7035 7 1376 
7040 7 1382 
7045 7 1388 
7050 7 1394 

7055 7 1400 
7060 7 1406 
7065 7 1412 
7070 7 1418 
7075 7 1424 
7080 7 1430 
7085 7 1436 
7090 7 1442 
7095 7 1449 
7100 7 1455 ~ 
7105 7 1461 J,l 
7110 7 1468 :> 
7115 7 1474: 
7120 7 1480 § 
7125 7 1486 :~ 
7130 7 1492 ;a 
7135 7 1498 "'! 

'"""' 7140 7 1504 ~ 
7145 7 1510 
7150 7 1516 
7155 7 1523 
7160 7 1529 
7165 7 1535 
7170 7 1541 
7175 7 1547 
7180 7 1553 
7185 7 1560 
7190 7 1566 
7195 7 1572 
7200 7 1578 

7200 8 060 
7205 8 065 ~ 
7210 8 070 J,l 
7215 8 076@ 
7220 8 081 ~ 
7225 8 086 ~ 
7230 8 0918 
7235 8 096 
7240 8 101 
7245 8 106 
7250 8 111 

DATA 

0< 0< 
Q) Q) 
f.< "' ~ A B ~ A B 

7200 8 060 7500 8 366 
7250 8 111 7505 8 371 
7255 8 116 7510 8 376 ~ 
7260 8 121 7515 8 381@ 
7265 8 126 7520 8 386 p. 

7270 8 131 7525 8 391 § 
7275 8 137 7530 8 397 :~ 
7280 8 e 142 7535 8 402 ;a 
7285 8 147 7540 8 407 8 
7290 8 152 7545 8 412 
7295 8 157 ]' 7550 8 417 
7300 8 162 @ 
7305 8 168 p. 7555 8 422 
7310 8 173 § 7560 8 427 
7315 8 178 ~ 7565 8 432 
7320 8 183 ;a 7570 8 437 
7325 8 188 8 7575 8 443 
7330 8 193 7580 8 448 
7335 8 198 7585 8 453 
7340 8 203 7590 8 458 
7345 8 208 7595 8 463 
7350 8 213 7600 8 469 

7605 8 474 
7355 8 218 7610 8 479 
7360 8 223 7615 8 484 ]' 
7365 8 228 7620 8 489@ 
7370 8 233 7625 8 494"" 
7375 8 238 7630 8 499 § 
7380 8 243 7635 8 505 :~ 
7385 8 248 7640 8 510 ;a 
7390 8 253 7645 8 515 8 
7395 8 259 7650 8 520 
7400 8 264 7655 8 525 
7405 8 269 7660 8 530 
7410 8 274 Q 7665 8 535 
7415 8 279 .>: 7670 8 540 .... 

7675 7420 8 284 ~ 8 545 
7425 8 290.::: 7680 8 551 
7430 8 295 ·~ 7685 8 556 
7435 8 300 ~ 7690 8 561 
7440 8 305'"""' 7695 8 567 
7445 8 310 ~ 7700 8 572 
7450 8 315 
7455 8 320 7705 8 577 
7460 8 325 7710 8 582 
7465 8 330 7715 8 587 0 
7470 8 335 7720 8 592 .>: 

7475 8 340 7725 8 
.... 

597 ~ 
7480 8 345 7730 8 602.::: 
7485 8 351 7735 8 607 ·~ 
7490 8 356 7740 8 613 I 
7495 8 361 7745 8 618 '0 

'"""' 7500 8 366 7750 8 623 ~ 
7800 8 674 

Use nearest check point shown in heavy type. 
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0< 
Q) 
f.< 

A B ~ 

7750 8 623 
7755 8 628 
7760 8 633 
7765 8 638 
7770 8 644 
7775 8 649 
7780 8 654 
7785 8 659 
7790 8 664 
7795 8 669 
7800 8 674~ 
7805 8 679 J,l 
7810 8 684 :> 
7815 8 690 p. 

7820 
.::: 

8 695 .~ 
"' 7825 8 700 ·:;: 

7830 8 705 ;a 
7835 8 710 c 
7840 8 715 
7845 8 721 
7850 8 726 
7855 8 731 
7860 8 736 
7865 8 741 
7870 8 746 
7875 8 752 
7880 8 757 
7885 8 762 
7890 8 767 
7895 8 772 
7900 8 777 

7905 8 782 
7910 8 787 
7915 8 792 
7920 8 797 
7925 8 802 
7930 8 807 
7935 8 813 
7940 8 818 
7945 8 823 ]' 
7950 8 828 :> 
7955 8 833"" 
7960 8 838 .§ 
7965 8 844 ·~ 
7970 8 849 ;a 
7975 8 854 8 
7980 8 859 
7985 8 864 
7990 8 869 
7995 8 874 
8000 8 879 



DATA 
Frequency 8000 to 10000 kilocycles 

TABLE II-( Cont.) 

0< ti< 0< ti< 
Cl.l Cl.l ~ Cl.l 

"" "" "" """ A B r.;:. A B ~ A B r.;:. A B 

8000 8 879 <> 8400 8 1285 <> 9000 9 100 9450 9 470 
8010 8 890 .>I 8500 8 1386: 9010 9 108 9500 9 510 
8020 8 900 ~ 8510 8 1396 2l. 9020 9 116 9510 9 518 
8030 8 910;; 8520 8 1406 § 9030 9 124 9520 9 527 
8040 8 920 ;a 8530 8 1416 !l 9040 9 132 
8050 8 930:! 8540 8 1426 ~ 9050 9 140 9530 9 536 

8550 8 1436::; 9060 9 148 9540 9 545 
8060 8 940 

8560 1446 
9070 9 156 9550 9 553 

8070 8 951 8 9080 9 165 ~ 9560 9 561 
8080 8 961 8570 8 1456 9090 9 17 4 a; 9570 9 570 ~ 
8090 8 971 8580 8 1467 9100 9 182 p. 9580 9 578 J;J 
8100 8 981 8590 8 1477 9110 9 190 ~ 9590 9 586 a; 8600 8 1487 0 
8110 8 991 9120 9 198 :§ 9600 9 595 t:l. 

8120 8 1001 8610 8 1498 9130 9 206~ 9610 "' 9 601 § 
8130 8 1012 E 8620 8 1508 0 9140 9 214 00 9620 9 610 ~ 
8140 8 1022 ~ 8630 8 1518 .>I 9150 9 222 e 9630 9 

1528 ~ 620 ;a 
8150 8 1032 p. 

8640 8 9160 9 230 9640 9 628 ~ 
8160 8 1042 .§ 8650 8 1538 1'1 9170 9 239 9650 9 636 e 
8170 8 1052·~ 8660 8 1548 -~ 9180 9 248 9'660 9 644 1559:E 8180 8 1062 ;a 8670 8 

1569 ~ 9190 9 256 9670 9 652 
8190 8 1073 :! 8680 8 9200 9 264 9680 9 660 
8200 8 1083 8690 8 1579 9210 9 272 9690 9 668 
8210 8 1093 8700 8 1590 9220 9 280 9700 9 676 
8220 8 1103 8710 8 1600 9230 9 288 9710 9 684 
8230 8 1113 8720 8 1610 9240 9 296 9720 9 693 
8240 8 1123 8730 8 1621 9250 9 304 9730 9 701 
8250 8 1133 8740 8 1631 9740 9 709 8750 8 1641 9260 9 313 9750 9 717 
8260 8 1143 8760 8 1653 9270 9 322 
8270 8 1153 8770 8 1663 9280 9 330 9760 9 725 
8280 8 1163 8780 8 1673 9290 9 338 9770 9 733 
8290 8 1173 8790 8 1683 9300 9 346 9780 9 742 
8300 8 1183 8800 8 1694~ 9310 9 354 9790 9 751 
8310 8 1194 8810 8 1704! 9320 9 362 9800 9 760 
8320 8 1204 8820 8 1715 9330 9 370 9810 9 769 
8330 8 1214 8830 8 1725 .§ 9340 9 378 9820 9 777 
8340 8 1224 8840 8 1736 ~ 9350 9 387 ~ 9830 9 785 
8350 8 1234 <> 8850 8 1747;a 9360 9 396 J;J 9840 9 793 
8360 8 1244: 8860 8 1757::; 9370 9 404 ~ 9850 9 801 ~ 
8370 8 1254 ~ 8870 8 1768 9380 9 412 ~ 9860 9 809 ,_, 
8380 8 1264 § 8880 8 1779 9390 9 420 § 9870 9 817 2l. 
8390 8 1274 :§ 8890 8 1789 9400 9 428:§ 9880 9 825 ~ 
8400 8 1285~ 8900 8 1799 9410 9 436~ 9890 9 834 -~ 
8410 8 1295 0 9420 9 444 ~ 9900 9 843 :E 
8420 8 1305 8910 8 1811 9430 9 452 e 9910 9 851 ~ 
8430 8 1315 8920 8 18210 9440 9 461 9920 9 859 e 
8440 8 1325 8930 8 1832 .>I 9450 9 470 9930 9 867 
8450 8 1335 8940 8 1843 g 9460 9 478 9940 9 875 
8460 8 1345 8950 8 1854 = 9470 9 486 9950 9 883 
8470 8 1355 8960 8 1865 -~ 9480 9 494 9960 9 891 
8480 8 1365 8970 8 1877 :E 9490 9 502 9970 9 899 
8490 8 1376 8980 8 1888:: 9500 9 510 9980 9 908 
8500 8 1386 8990 8 1899 ~ 9990 9 r 917 

9000 8 1910 10000 9 925 

Use nearest check point shown in heavy type. 
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Frequency 10000 to 12000 kilocycles 
DATA 

TABLE II-( Cont.) 

C< C< C< C< 
Cl) Cl) Cl) 

~ "" "" "" ~ A B ~ A B ~ A B ~ A B 

9900 9 843 <> 10350 9 1211 <> 11000 10 195 11400 10 469j 
10000 9 925: 10500 9 1333: 11010 10 202 11500 10 538 ll 
10010 9 933 8. 10510 9 1341 8. 11020 10 209 11510 10 545 ~ 
10020 9 941 ~ 10520 9 1349 ~ 11030 10 216 11520 10 551.~ 
10030 9 949 ·~ 10530 9 1357 -~ 11040 10 223 11530 10 557 ·~ 
10040 9 957 :~ 10540 9 1365 ·::;: 11050 10 230 11540 10 563 :a 
10050 9 965 ~ 10550 9 1373 ;a 11060 10 237 11550 10 570 ~ 

e 10560 9 1381; 11070 10 243 
10060 9 973 10570 9 1389 11080 10 249 11560 10 577 
10070 9 982 11090 10 256 11570 10 584 
10080 9 991 10580 9 1397 11100 10 264 11580 10 591 
10090 9 999 10590 9 1405 11110 10 270" 11590 10 598 

10600 9 1413 C) 

10100 9 1007 11120 10 277~ 11600 10 605 
10110 9 1015 10610 9 1421 11130 10 284 ~ 11610 10 613 
10120 9 1023 ~ 10620 9 1430 11140 10 291 s:lo 11620 10 619 

10630 9 1438 "' 10130 9 1031 J<l 11150 10 297 § 11630 10 625 
10140 9 1039 ~ 10640 9 1446 ~ 11160 10 305 !.l 11640 10 632 

10650 9 1454 J<l ;. 
10150 9 1047"" 11170 10 311 :a 11650 10 639 
10160 9 1055 § 10660 9 1462 ~ 11180 10 317::g 11660 10 646 
10170 9 1064:§ 10670 9 1470 ~ 11190 10 324 e 11670 10 653 u 
10180 9 1072 ~ 10680 9 1478 § 11200 10 331 11680 10 660 .!4 

10690 9 1486 ~ .. 
10190 9 1080:oo 11210 10 338 11690 10 667 & 
10200 9 to89e 10700 9 1494;;:; 11220 10 345 11700 10 674 ~ 
10210 9 1097 10710 9 1504 "'! 11230 10 352 11710 10 680 .; 
10220 9 1105 10720 9 1512 e 11240 10 359 11720 10 687 :E 

10730 9 1520 11250 10 366 
"tl 

10230 9 1113 11730 10 694 (8 

10240 9 1121 10740 9 1528 11260 10 372 11740 10 7018 
10250 9 1129 10750 9 1536 11270 10 378 11750 10 708 
10260 9 1138 10760 9 1544 11280 10 385 11760 10 715 

10770 9 1552 11290 10 392 11770 10 722 
10270 9 1146 10780 9 1560 11300 10 399 11780 10 729 
10280 9 1154 10790 9 1569 11310 10 406 11790 10 ?:.36 
10290 9 1162 10800 9 1578 11320 10 '413 11800 10 ·'142 

11 ~1'10 
"-,,. 

10300 9 1170 10800 10 060 10 748 
10310 9 1178 10810 10 066 11330 10 420 11820 10 755 
10320 9 1186 10820 10 072 11340 . 10 427 11830 10 762 
10330 9 1194 10830 10 079 11350 10 433 11840 10 769 
10340 9 1202 ~ 10840 10 086 11360 10 440 11850 10 776 
10350 9 1211];: 10850 10 093 11370 10 447 <> 
10360 9 1219 ~ 10860 10 100 ~ 11380 10 454 ~ 11860 10 783 
10370 9 1227 ~ 10870 10 107 ... 11390 10 462 ~ 11870 10 790 

"" 10380 9 1235 § 10880 10 114 8. 11400 10 469"' 11880 10 797 
10390 9 1243 :§ 10890 10 121 ~ 11410 10 475 § 11890 10 803 <> 
10400 9 1251 ~ 10900 10 127 -~ 11420 10 482 !.l 11900 10 810 ~ ;. ... 
10410 9 1259 "'! 10910 10 134 > 11430 10 489 ;a 11910 10 817 8. 
10420 9 1267 e 10920 10 141 ;a 11440 10 495: 11920 10 824 rn 

10430 9 1275 10930 10 148 ~ 11450 10 503 e 11930 10 831 ~ 
10440 9 1284 10940 10 155 e 11460 10 510 11940 10 838 ~ 
10450 9 1292 10950 10 162 11470 10 517 11950 10 845 ;a 
10460 9 1300 10960 10 169 11480 10 524 11960 10 852: 
10470 9 1308 10970 10 176 11490 10 531 11970 10 859 e 
10480 9 1316 10980 10 183 11500 10 538 11980 10 866 
10490 9 1324 10990 10 189 11990' 10 873 
10500 9 1333 11000 10 195 12000 10 879 

Use nearest check point shown in heavy type. 
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Frequency 12000 to 14000 kilocycles 
DATA 

TABLE II-( Cont.) 

Co Co Co Co 
QJ QJ QJ QJ 

'"' 14 '"' "" I&! A B I&! A B I&! A B ~ A B 

12000 11 100 12500 11 408 13000 11 719 13500 11 1027 
12010 11 106 12510 11 415 13010 11 725 13510 11 1033 
12020 11 112 12520 11 421 13020 11 732 13520 11 1039 
12030 11 119 12530 11 427 13030 11 738 13530 11 1046 
12040 11 125 12540 11 433 13040 11 744 13540 11 1052 
12050 11 131 12550 11 439 13050 11 750 13550 11 1058 
12060 11 138 12560 11 445 ~ 13060 11 756 13560 11 1064 ~ 
12070 11 144 12570 11 452 ~ 13070 11 762 13570 11 1070 ~ 
12080 11 150 12580 11 458 ~ 13080 11 769 13580 11 1076 ~ 
12090 11 156 12590 11 464 ~ 13090 11 775 13590 11 1083 ~ 
12100 11 162 12600 11 470 § 13100 11 781" 13600 11 1089 5 
12110 11 168 12610 11 476 :~ 13110 11 787 ~ 13610 11 1095 :§ 

482 ~ 
14 ;.. 

12120 11 174 12620 11 13120 11 793 ~ 13620 11 1101 ;a 
12130 11 180 " 12630 11 489 ~ 13130 11 799 ~ 13630 11 1107 ~ 
12140 11 187 ~ 12640 11 495 e 13140 11 806 ·~ 13640 11 1113 ~ 
12150 11 193 ~ 12650 11 501 13150 11 812 :~ 13650 11 1119 ~ 

818"' 12160 11 199 "' 12660 11 508 13160 11 13660 11 1125 
205 .§ "' 12170 11 12670 11 514 13170 11 824 e 13670 11 1131 

12180 11 211 ~ 12680 11 520 13180 11 830 13680 11 1138 
12190 11 217 ;a 12690 11 526 13190 11 836 13690 11 1144 
12200 11 223 ~ 12700 11 532 13200 11 843 13700 11 1150 
12210 11 230 ~ 13210 11 849 
12220 11 236 12710 11 538 13220 11 855 13710 11 1156 
12230 11 242 12720 11 545 13230 11 862 13720 11 1162 
12240 11 248 12730 11 551 13240 11 868 13730 11 1168 
12250 11 254 12740 11 557 13250 11 874 13740 11 1174 ~ 
12260 11 260 12750 11 564 13260 11 880 13750 11 1180 ~ 
12270 11 267 12760 11 570 13270 11 886 13760 11 1186 ~ 
12280 11 273 12770 11 576 13280 11 892 13770 11 1193: 
12290 11 279 12780 11 582 13290 11 898 13780 11 1199 § 

12790 11 590- 13300 11 904 13790 11 1205 :§ 
12300 11 285 12800 11 595~ 13310 11 910 13800 11 1211 :a 
12310 11 291 12810 11 601 ~ 13320 11 917 ]' 13810 11 1217 ~ 
12320 11 297 12820 11 607 ~ 13330 11 923 ~ 13820 11 1223 e 

"' 12330 11 303 12830 11 613 § 13340 11 929 ~ 13830 11 1229 
12340 11 309 12840 11 620 :§ 13350 11 935 ~ 13840 11 1235 

626 ~ 
0 

12350 11 315 12850 11 13360 11 941 :§ 13850 11 1241 
12360 11 322 12860 11 632 ~ 13370 11 947~ 13860 11 1247 
12370 11 328 ~ 12870 11 638 e 13380 11 954"' 13870 11 1253 Q 

96o e 12380 11 334 ~ 12880 11 644 13390 11 13880 11 1259 
12390 11 340 :J 12890 11 650 13400 11 966 13890 11 1266 ~ 
12400 11 346"' 12900 11 657 13900 11 1272 
12410 11 352 .§ 12910 11 663 13410 11 972 13910 11 1278 
12420 11 359 ·~ 12920 11 669 13420 11 980 13920 11 1284 
12430 11 365 ;a 12930 11 675 13430 11 986 13930 11 1290" 
12440 11 371 ~ 12940 11 681 13440 11 991 ~ 13940 11 1296 ~ Q 

12450 11 377- 12950 11 687 13450 11 997 ~ 13950 11 1302 8. 
12460 11 383 12960 11 693 13460 11 1003 ~ 13960 11 1308 :> 
12470 11 389 12970 11 699 13470 11 1009"' 13970 11 1314 ;a 
12480 11 396 12980 11 706 13480 11 1015 § 13980 11 1321 ~ 
12490 'fii 11 402 12990 11 713 13490 11 1021 "> 13990 11 1327 
12500 11 408 13000 11 719 13500 11 102 7 ;a 14000 11 1333 
12600 11 470 13600 11 1089; 

Use nearest check point shown in heavy type. 
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Frequency 14000 to 16000 kilocycles 
DATA 

TABLE II-(Cont.) 

Co Co Co Co 
Cl) Cl) C!) Cl) 
~ ~ "' ~ 
~ A B ~ A B ~ A B ~ A B 

13800 11 1211 14400 12 060 15000 12 366 15500 12 623 
14000 11 1333 14500 12 111 15010 12 371 ~ 15510 12 628 

'-' 14010 11 1339 Q 14510 12 116 15020 12 376 .>: 15520 12 633 
14020 11 1345 .>: 14520 12 121 15030 12 3811ii 15530 12 638 

1351 ~ "' 14030 11 14530 12 126 15040 12 386"' 15540 12 644 
14040 11 1357"' 14540 12 131 15050 12 391.§ 15550 12 649 
14050 11 1363 .§ 14550 12 137 15060 12 397 ·~ 15560 12 654 
14060 11 1369 ·~ 14560 12 142 15070 12 402 ;a 15570 12 659 
14070 11 1376 ;a 14570 12 147 15080 12 407 ci 15580 12 664 
14080 11 1382 d 14580 12 152 0) 15090 12 412 ~ 15590 12 669 ~ 
14090 11 1388 ~ 14590 12 157 .>: 15100 12 417 15600 12 674 _g 
14100 11 1394 14600 12 162 1;; 15610 12 679 1;; A 

684 "" 14610 12 1_68"' 15110 12 422 15620 12 
173 .§ "' 14110 11 1400 14620 12 15120 12 427 15630 12 689 § 

14120 11 1406 14630 12 178 ·~ 15130 12 432 15640 12 694 :§ 
> 

14130 11 1412 14640 12 183 ;a 15140 12 437 15650 12 699 ;a 
14140 11 1418 14650 12 188 ci 15150 12 443 15660 12 705 ~ 

1424 193 ~ 0 
14150 11 14660 12 15160 12 448 15670 12 710-
14160 11 1430 14670 12 198 15170 12 453 15680 12 715 
14170 11 1436 14680 12 203 15180 12 458 15690 12 721 
14180 11 1442 14690 12 208 15190 12 463 15700 12 726 
14190 11 1449 14700 12 213 15200 12 469~ 15710 12 731 
14200 11 1455 14710 12 218 15210 12 474 ~ 15720 12 736 
14210 11 1461 14720 12 223 15220 12 479 "" 15730 12 741 
14220 11 1468 ~ 14730 12 228 15230 12 484 ~ 15740 12 746 

1474 ~ 0 
14230 11 14740 12 233 15240 12 489 :§ 15750 12 752 
14240 11 1480 1;; 14750 12 238 15250 12 494~ 15760 12 757 
14250 11 1486 ~ 15260 12 499 ... 15770 12 762 
14260 11 1492 0 14760 12 243 15270 12 505 e 15780 12 767 
14270 11 1498 :§ 14770 12 248 15280 12 510 15790 12 772 > 
14280 11 1504 ;a 14780 12 253 15290 12 515 15800 12 777 
14290 11 1510 d 14790 12 259 15300 12 520 
14300 11 1516 ~ 14800 12 264 15310 12 525 15810 12 782 
14310 11 1523 14810 12 269 15320 12 530 15820 12 787 
14320 11 1529 14820 12 274 15330 12 535 15830 12 792 
14330 11 1535 14830 12 279 15340 12 540 15840 12 797 
14340 11 1541 14840 12 284 15350 12 545 15850 12 802 
14350 11 1547 14850 12 290 15360 12 551 15860 12 807 
14360 11 1553 14860 12 295 15370 12 556 15870 12 813 
14370 11 1560 14870 12 300 ~ 15380 12 561 15880 12 818 u 
14380 11 1566 14880 12 305 1;; 15390 12 567 15890 12 823 .>: 

14390 11 1572 14890 12 310 A 15400 12 572 15900 12 828 & 
"' 14400 11 1578 14900 12 315 § 15910 12 833 " 

14910 12 320 :§ 15410 12 577 15920 12 838 ~ 
14400 12 060 14920 12 325 ~ 15420 12 582 ~ 15930 12 844 ~ 
14410 12 065 ~ 14930 12 330 ~ '-' 15940 12 849 ~ 15430 12 587 .>: 
14420 12 070 ~ 14940 12 335 e 15440 12 592 1;; 15950 12 854 ~ 
14430 12 076 1;; 14950 12 340 

p. 
15960 12 859 _. 15450 12 597"' 

14440 12 081 A 14960 12 345 15460 12 602 .§ 15970 12 864 
14450 12 086 .~ 14970 12 351 15470 12 607 ·~ 15980 12 869 'C 
14460 12 091.., 14980 12 356 15480 12 613 ;a 15990 12 874 
14470 12 o96 e 14990 12 361 15490 12 618 ci 16000 12 879 
14480 12 101 15000 12 366 15500 12 623 _. 
14490 12 106 15600 12 674 
14500 12 111 

Use nearest check point shown in heavy type. 
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Frequency 16000 to 18100 kilocycles 
DATA 

TABLE II-(Cont.) 
Co & Co Co 
<ll <ll <ll <ll 

"" "' "" "" ~ A B ~ A B ~ A B ~ A B 

16000 12 879 16500 12 1133 16800 12 1285 17550 12 1668 
16010 12 884" 16510 12 1138 17000 12 1386" 17560 12 1673 
16020 12 890 ~ 16520 12 1143 17010 12 1391: 17570 12 1678 
16030 12 895 ~ 16530 12 1148 17020 12 1396 ~ 17580 12 1683 
16040 12 900 .. 16540 12 1153 17030 12 1401 ~ 17590 12 1688 
16050 12 905 .§ 16550 12 1158 17040 12 1406 .s 17600 12 1694 

910 ·~ "' 16060 12 16560 12 1163 17050 12 1411 ·:;: 17610 12 1699 
16070 12 915 ;a 16570 12 1168 17060 12 1416 ;a 17620 12 1704 
16080 12 920 ci 16580 12 1173 17070 12 1421 ~ 17630 12 1709 
16090 925 ~ 12 17080 

0 

17640 1715 ~ 12 16590 1179 ~ 12 1426 ~ 12 
16100 12 930 16600 12 1184 J;l 17090 12 1431 17650 12 1720 ... 

16610 12 1189; 17100 12 1436 17660 12 
., 

172 5 p. 

16110 12 935 16620 12 1194: 
17110 12 

17670 12 1731 ~ 
16120 12 940 16630 12 1199 § 1441 17680 12 1736 ~ 
16130 12 945 16640 12 1204 ~ 17120 12 1446 17690 12 1742 :E 
16140 12 951 16650 12 1209 :a 17130 12 1452 17700 12 1747: 
16150 12 956 ~ 16660 12 1214 :c: 17140 12 1457 17710 12 1752 ~ 
16160 12 961 ~ 16670 12 1219 e 17150 12 1462 17720 12 1757 ~ 
16170 12 966 p. 16680 12 1224 17160 12 1467 17730 12 1763 
16180 12 971 § 16690 12 1229 17170 12 1472 17740 12 1768 
16190 12 976 :§ 16700 12 1234 17180 12 1477 17750 12 1773 
16200 12 981 ~ 16710 12 1239 17190 12 1482" 17760 12 1779 
16210 12 986 ..... 16720 12 1244 17200 12 1487 17770 12 1784 
16220 12 991 e 16730 12 1249 17210 12 1492 17780 12 1789 
16230 12 996 16740 12 1254 17220 12 1498 17790 12 1795 
16240 12 1001 16750 12 1259 17230 12 1503 17800 12 1800 
16250 12 1006 16760 12 1264 17240 12 1508 

16260 12 1012 16770 12 1270 17250 12 1513 17810 12 1805 
16270 12 1017 16780 12 1275 17260 12 1518 17820 12 1811 
16280 12 1022 16790 12 1280 17270 12 1523 17830 12 1816 
16290 12 1027 16800 12 1285 17280 12 1528 :g 17840 12 1821 
16300 12 1032 16810 12 1290 17290 12 1533 ... 17850 12 1827 
16310 12 1037 16820 12 1295 17300 12 1538 ~ 17860 12 1832 
16320 12 1042 16830 12 1300 17310 12 1544 I'd 17870 12 1837 
16330 12 1047 16840 12 1305 ~ 17320 12 1549 -~ 17880 12 1843 
16340 12 1052 ~ 16850 12 1310 J;l 17330 12 1554 :E 17890 12 1848 

" 1315 ~ 17340 12 1559: 16350 12 1057 ~ 16860 12 17900 12 1854 
16360 12 1062 ~ 16870 12 1320 ~ 

17350 12 1564 ~ 17910 12 1860 
16370 12 1067 Ill 16880 12 132 5 .s 17360 12 1569 ~ 

17920 12 1865 
16380 1073.§ "' 17370 12 1574 12 16890 12 1330 ·:;: 17930 12 1871 
16390 12 1078·~ 16900 12 1335 ~ 17380 12 1579 17940 12 1877 

17390 12 1584 16400 12 1083:8 16910 12 1340 ci 17400 12 1590 
17950 12 1882 

16410 12 1088 d 16920 12 1345 ~ 17960 12 1888 
16420 12 1093 ~ 16930 12 1350 17410 12 1595 17970 12 1893 
16430 12 1098 16940 12 1355 17420 12 1600 17980 12 1898" 
16440 12 1103 16950 12 1361 17430 12 1605 17990 12 1904: 
16450 12 1108 16960 12 1366 17440 12 1610 18000 12 1910 g 
16460 12 1113 16970 12 1371 17450 12 1615 18010 12 1915 ~ 
16470 12 1118 16980 12 1376 17460 12 1621 18020 12 1921 -~ 
16480 12 1123 16990 12 1381 17470 12 1626 18030 12 1927:E 
16490 12 1128 17000 12 1386 17480 12 1631 18040 12 1933: 
16500 12 1133 17490 12 1636 18050 12 1939ci 

17500 12 1641 18060 12 1944 ~ 
17510 12 1647 :g 18070 12 1949 
17520 12 1653 ~ 18080 12 1955 
17530 12 i~~: ~ 18090 12 1961 
17540 12 18100 12 1966 
17550 12 16681:5 
17600 12 16948 

Use nearest check point shown in heavy type. 
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~ 310 
:::::> 
Q.. 

~ 300 
:::::> 
0 

200-~~' ' 

~X n: 
280 !c 

270 

260 

250 

2.0 

230 

220 

210 

200 

:-I 

-":(;,; 

,t-~mlrr: 

~ 
v;~~ ~; 

DATA 

RANGE 3 
~e,"L!~ 

li''+< 
'~c;n:f"lliir't'~ 

lfjf:;f~~: 
lrf~''; 

-c- ,_ 
-·t-t 

;;;>< .. ,, 

tT 

~.-

E 
RANGE I 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

CONTROL "G" SETTING 

LOW FREQUENCY TUNING CHART 
200KC TO 475KC 

96 



1560 

1520 

1480 

1440 

.1400 

1360 

1320 

1280 rrrm'!f Jt[ Hilhct 
1240 

1200 

U) 1160 
w 
_J 

u 1120 
>-u 
0 1080 
_J 

~ 1040 

z 
1000 

>-u z 960 
w 
::> 
CJ 92~ w 
a: ..... 

880 
1-
::> 840 a. 
1-
::> 

800 0 

760 

l20 

680 

640 

600 .. ,I :dil 
L-: 

520 ~ 

480 

440 

~~:~'lffi 
400 :~~1t2t~~ti: 

0 100 200 

m~ 

DATA 

NOTE: THE "RANGE •· REFERS 

TO THE POSITION OF 

CONTROL "F" 

"l.L 
E~~ 

Li!fl~'T'fl'J': !::1~-,~:- :~·i ::_: ~:,~E~:-~E~+~~~ ~;+: :~:_!·.~ 

., .Jtf;,_wn:;q ' l·' Y¥ 

RANGE 5 

nT 

RANGE 4 

300 400 500 600 700 800 900 1000 1100 1200 1400 1500 1600 1700 1800 1900 2000 

CONTROL "G" SETTING 

LOW FREQUENCY TUNING CHART 
475KC TO 1500KC 
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(/) 
w 
...J 
u 
>-u 
0 
...J 

::.::: 

z -
>-u 
z 
w 
::::> 
0 
w 
0:: 
u.. 

f-
::::> 
a.. 
f-
::::> 
0 

4500 

4400 

4300 

4200 

4100 

4000 

3900 

3800 

3700 

3600 

3500 

3400 

3300 

3200 

3100 

3000 

2900 

2800 

2700 

2600 

2.500 

<:400 

2300 

2200 

2000 

DATA 

NOTE: THE "RANGE" REFERS 

TO THE POSITION OF 

CONTROL "A" 

RANGE 4 

RANGE 3 

RANG£ 2 

RANGE I 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1800 1700 1800 1900 2000 

CONTROL "B" SETTING 

HIGH FREQUENCY TUNING CHART 
2000KC TO 4000KC 
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