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Figure 1. Radio Receiver R—369/FRC—10.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL

1. Scope

@. This manual contains instructions for the
installation, operation, maintenance, and re-
pair of Radio Receiver R-369/FRC-10 (fig. 1).

b. In addition to these instructions, there are
two appendixes that cover packaging data and
typical factory inspection data.

¢. Radio Receiver R-369/FRC-10 is used as
part of either Radio Set AN/FRC-10A or Radio
Set AN/FRC-10B system (par. 3). Since the
function and operation of Radio Receiver R—369/
FRC-10 is identical in each system, no dif-
ference is made between the two systems in this
manual. All references to Radio Set AN/FRC-10
in this manual apply to the unlettered, A, or B
model.

d. Forward comments on this publication direct
to Commanding Officer, The Signal Corps Pub-
lications Agency, Fort Monmouth, N. J., ATTN:
Standards Division.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army equipment and
in performing preventive maintenance:

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and forwarded
as prescribed in SR 745455 (Army) and AFR
714 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the
Office of the Chief Signal Officer, as preseribed in
SR 700-45-5.

e. DD Form 535, Unsatisfactory Report, will
be filled out and forwarded to Commanding
General, Air Materiel Command, Wright-Pat-
terson Air Force Base, Dayton, Ohio, as pre-
scribed in SR 700—45-5 and AF TO 00-35D-54.

d. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with instructions on the back of the form (fig.
25):

e. DA Form 11-239, Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with the instructions on the back of the form
(fig. 26).

f. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. System Application

a. Radio Receiver R—369/FRC-10 is used as the
receiving equipment of a single-sideband radio
communication system.

b. The three models of the system are Radio
Sets AN/FRC-10, AN/FRC-104A, and AN/FRC-

10B. The difference between these models is
in the types of single-sideband receiver or trans-
mitter used in combination. Funectionally, their
operation is identical. The following table lists
the major equipments that comprise each of the
three models.
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Radio Set Radio Receiver

(WECo D-99945
(WECo LC-R1)
Navy type REA.

3—369/FRC-10

AN/FRC-10.
AN/FRC-10A

AN/FRC-10B._ R-369/FRC-10

¢. Figure 2 contains a simplified block diagram
of Radio Set AN/FRC-10B. Two of these sets
shown provide a complete two-way system capable
of providing signal communications between points
thousands of miles apart.

d. One radio system which consists of two Radio
Sets AN/FRC-10 operates as follows: six tele-
typewriter circuits and a manual order circuit (not
shown) are connected to Carrier Terminals OA—63/
FRC-10 and OA-64/FRC—-10. The carrier termi-
nal equipments convert the mark and space im-

Note. WECo is the abbreviation for Western Electric Company.

Radio Transmitter Carrier Terminal

0A-64/FRC-10 and OA-
63/ FRC-10.

(WECo D-156000)
(WECo LC-T1)
Navy type TEF.

(WECo D-156000)
(WECo LC-T1)
Navy type TEF.

T-265/FRC-10__

0OA-64/FRC-10 and OA-
63/ FRC-10.

0OA-64/FRC-10 and OA-
63/FRC-10.

pulses supplied by the teletypewriters into two
separate audio tones. These audio tones, which
comprise the output of the carrier terminal equip-
ment (TM-11-2132, Carrier Terminals OA-—64/
FRC-10 and OA-63/FRC-10), are used to modu-
late one sideband of Radio Transmitter T-265/
FRC-10 (TM-11-814, Radio Transmitter T—265/
FRC-10). In addition, speech signals or other
signals of 100 to 6,000 cycles per second (eps)
may be used to modulate the other sideband of
the transmitter. The resulting modulated radio-
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frequency (rf) output consists of one or two in-
dividual sidebands, depending on whether the
transmitter receives one or two inputs, that are
spaced on either side of the suppressed carrier.
The rf signals are demodulated and divided into
two separate audio-frequency (af) groups at the
distant receiving station. One of these af groups
with intelligence corresponding to that contained
in one of the sidebands is fed into the carrier ter-
minal equipment that separates intelligence into
six separate signals. These signals are now audio
tones and are converted to mark and space im-
pulses for application to the receiving teletype-
writers. The other af group with intelligence
corresponding to that contained in the other side-
band comprises the speech output and is available
from the other receiver output. A discussion of
single-sideband theory (par. 4) is given to enable
operating personnel to better understand the
operation of Radio Receiver R-369/FRC-10.

¢. Radio Receiver R-369/FRC-10 also receives
conventional double-sideband rf signals. A loss in
signal-to-noise ratio is, however, incurred. The
transmitter sending the conventional double-side-
band rf signal must have an extreme degree of
carrier frequency stability, and the transmitted
voice-frequency (vf) band must be between 100 and
6,000 cps.

4. Purpose and Use

a. Radio Receiver R—369/FRC-10 (fig. 1) is the
receiving equipment of Radio Set AN/FRC-10, a
single-sideband, multichannel, radioteletype, and
radiotelephone system. The receiver amplifies
and demodulates single-sideband signals in the
4- to 28-megacycle (me) frequency range. The
variety of intelligence transmitted in the lower and
upper sidebands can be separated and is presented
to separate outputs of the receiver. The receiver
outputs, which consist of two individual af bands
that contain frequeuncies from 100 to 6,000 cps,
are connected either to Carrier Terminals OA—63,
FRC-10 and OA-64/FRC-10 or to appropriate
speech equipment. A miscellaneous relay rack
bay (fig. 15), supplied with the receiver, is re-
quired to connect Radio Receiver R-369/FRC-10
to the carrier terminal equipment and to the
receiving antenna. It also contains facilities for
simplex and phantom circuits.

b. Radio Receiver R-369/FRC-10 is designed
to receive: select, and detect single-sideband radio
signals. Either of the two sidebands may be re-
ceived, or both simultaneously, with different

intelligence on each. The signals go from the
receiver to the carrier terminal equipment. To
explain the operation of the receiver, the theory
of double and single sideband is discussed below.
(1) In conventional double-sideband,
amplitude-modulated (am.) radio trans-

mission, an af signal is used to modulate

the rf carrier. This results in a signal

that consists of three rf components,
which are the carrier and two (upper and
lower) sidebands. The amplitudes of the
sidebands vary in the same way as that
of the af modulating signal. The side-
bands are separated from the carrier by
frequencies that are the same as the
frequency of the af modulating signal.
For example, a 4-mc rf carrier which is
modulated by a single 1,000-cps tone
appears as shown in A, figure 3. The
power in the modulated wave is dis-
tributed between the carrier and the side-
band components. The carrier power s
constant, while the sideband power varies
with the degree of modulation. With
100 percent sinusoidal (pure tone) modu-
lation, the sideband power is 50 percent
of the carrier power. The average power
is much less with speech modulation
since a speech signal contains less average
power than a sinusoidal signal of equal
peak amplitude. Since both sidebands
contain the same intelligence, the fre-
quency spectrum occupied by a given
band is double that required for a single-
sideband system for transmission of the
same intelligence. The power dissipated
in the carrier contributes nothing to the
received intelligence. Suppressed car-
rier. multichannel, single-sideband trans-
mission minimizes these two inefficiencies.
In this type of transmission, a suppressed
carrier, with power about 1 percent
(—20 decibels (db)) of the power in one
sideband, is transmitted as a guide or
pilot frequency. It is used in the receiver
for automatic volume control (ave) and
automatic frequency control (afc). This
suppressed carrier is transmitted with one
or two sidebands, each of which can con-
tain multiple modulating signals. The
frequency versus amplitude distribution
of a 4-mc suppressed carrier signal
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accompanied by two individual sidebands
is shown in B, figure 3.
instantaneous representation of the sig-
nals. Note that the 3.999-me signal
resulted from a 1,000-cps audio input,
and that the 4.001575-me signal resulted
from a different (1.575-cps) audio mput
applied at the same time to the proper
mmput eircuit.
always constant in frequency and ampli-
tude. It is separated from the sidebands
by a narrow passband filter, and is used
in tuning the receiver to the selected
transmitting station.

This is a peak

The suppressed carrier is

The type of single-sideband system used
in AN/FRC-10 makes possible a system
gain of 6 db over that attained by a con-
ventional am. system of equivalent power
output and receiver gain. The narrow
frequency spectrum occupied by a single-
sideband signal permits the use of a con-
siderably narrower receiver band pass.
This results in an improved signal-to-
noise ratio which effectively increases the
system gain at the

approximately 3 db. The remaining 3
db increase in the single-sideband system
is due to the more efficient distribution
of transmitted power in the spectrum.
With the conventional am. transmitter
100 percent modulated with a sinusoidal
signal, approximately one-half of the
radiated power is contained in the carrier,
which contributes nothing to the desired
intelligence at the receiving end of the
system. The remaining 50 percent of
radiated power is divided between the
upper and lower sidebands, of which only
one sideband is demodulated in the
receiver system to provide the desired
intelligence. This, in effect, results in
approximately one-fourth of the radiated
power ultimately contributing to the
intelligence derived from the signal at
the distant receiving terminal. In the
case of the single-sideband system of the
AN/FRC-10, approximately 90 percent
of the radiated power is distributed
between the sidebands with only 10
percent. radiated in the carrier. Both
sidebands contain useful intelligence.

receiver end by

Each sideband contains approximately

PEAK

RELATIVE T
AMPLITUDE

45 percent of the effective radiated power
and both convey intelligence to the
receiver. The power ratio of a single-
sideband system as compared to a con-
ventional am. system is 45:25 or approxi-
mately a 3-db power gain. This, in
addition to the receiver gain, provides an
overall system gain of 6 db over that of
a conventional am. system, with the
added advantage of simultaneous trans-
mission of different signals on each of
the two sidebands.

CARRIER VOLTAGE——1~— =~ —————- =

SIDEBAND VOLTAGE— +— — — —‘,' ¥ oy "' e

FREO—> 3.999MC  4MC  4.001MC
A
CONVENTIONAL DOUBLE-SIDEBAND SIGNALS
PEAK
RELATIVE T
AMPLITUDE
SIDEBAND VOLTAGE—— — — —— —/— — — — — — _ _ -
CARRIER SUPPRESSION
CARRIER VOLTAGE——t - - —— ————__ 1-
FREC—> 3.999MC 4MC  4.00I575MC
B
SUPPRESSED CARRIER SINGLE-SIDEBAND SIGNALS
TM 870-76

Figure 3.

(3)

Frequency vs amplitude spectrum of single- and
double-sideband signals.

The important differences between Radio
Receiver R-369/FRC-10 and a conven-
tional am. receiver are—the use of the
selective filters that separate the two
sidebands to use the intelligence that
each contains, and the generation of a
carrier to duplicate that which was sup-
pressed at the transmitter.

¢. Radio Receiver R-369/FRC-10 operates over
the 4- to 28-mc band in two tuning ranges: 4 to
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10.3 me and 10.3 to 28 me, using either 10 percent
crystal frequencies or continuous tuning. The re-
ceiver separates the two individual sidebands, re-
sulting in an output of two individual af bands
that include frequencies from 100 to 6,000 cps.
Either sideband may contain voice, radioteletype,
or other audio tones.

d. The receiver is operated from a 50- to 60-cps,
115-volt -+5 percent alternating-current (ac)
power source. Five hundred watts of power are
required. Direct-current (dc) voltages for the
receiver circuits are provided by two self-con-
tained, vacuum-tube voltage-regulated power sup-
plies. A separate ac outlet is required for the 100-
watt heating lamp and convenience outlets.

e. The receiver is designed to receive signals
that range in an input level from —140 to —40
db referred to 1 volt across 75 ohms and to deliver
an actual output between —6 to 410 volume units
(vu). Meter circuity is such that a meter output
indicated reading of 0 vu represents +8 vu on the
line. The input impedance is 75 ohms; the output
impedance is 600 ohms.

£. The ac input circuits to the regulated power
supplies are connected through safety switches.
Removing a panel mat or cover disconnects the
input power fo the power supplies. The primaries
of four transformers that supply 6.3 volts to the
tube filaments are not connected through the
safety switches.

5. Technical Characteristics
a. Radio Receiver R—369/FR(—10.

Frequency range:

Low band dbo-10-3-mre. & 1o 95
High band_______ 19-3—t0-28Trre-. 7. 4 3

Twin-channel, single-sideband,
triple-conversion, suppressed
carrier, hf receiver. Each
sideband can produce sepa-
rate output.

Types of signals received . Am., upper and/or lower single
sideband, or conventional
double sideband.

Two separate audio bands, each
containing frequencies from
100 to 6,000 cps, which can
carry voice, radioteletype,
facsimile, and/or other audio

Receiver type.

Type of output signal

signals.
Carrier level capability .. +6 db to —30 db referred to
1 volt across 75 ohms.
Number of tubes________ 52
Received signal level Signal —140 db to —40 db re-

range. ferred to 1 volt across 75-
ohm input produces between
—6 and + 10 vu audio output.

If. amplifier frequencies
Frequeney control:
First beat oscillator__ Crystal-controlled, or continu-
ously variable.
Hf crystal frequency Procedure for finding erystal
for first beat os- frequency required for re-
ceiving selected radio signal
is given in paragraph 32a.
Provision is made for 10
such crystal frequencies,
which range from 4.8 me to
15 me.
Second beat oscil- Made variable over 15-ke
lator. range by knob, and variable
over 200-ke range by serew-
driver adjustment.

2.8 me and 100 ke.

cillator.

Note. Afe circuits control first beat
oscillator when it is a variable-type
oseillator and control frequency of sec-
ond beat oscillator when the first beat
oscillator is erystal-controlled.

Variable capacitor in first or
second beat oscillator cireuit
(depending on setting of
1ST BEAT OSCILLATOR
switeh), controls frequency
of that oscillator. Two-
phase motor driven by afe
circuit controls this variable
capacitor. Afe cireuit oper-
ates satisfactorily for varia-
tions in carrier frequency
not exceeding 5 cps. Afe
range is approximately 1.6-
ke minimum to 11-ke maxi-
mum, depending on received
frequency and position of
IST BEAT OSCILLATOR
switeh.

Afe cireuit

Squeleh eireuit in receiver tem-
porarily disables afe circuit
when noise peaks exceed
received carrier level.

Afe squeleh__ - 5

Af output volume between —6
and +10 vu (output meter
indicated output is —14 to
+2 wu), with received rf
signal of —140 to —40 db
referred to 1 volt across 75
ohms (.1 to 10,000 uv).

Output volume constant within
1.5 db for slow ecarrier
variations from —120 to
—60 db referred to 1 volt
across 75 ohms (1 to 1,000
uv). Manual volume econ-
trol is also provided for
special conditions.

Af output level___.__

AV Ty

Space diversity opera- Facilities are available to con-
tion. nect ave lines of two res
ceivers together to provide
advantage of space diversity

reception.
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Input impedance________

Rf input attenuator____

Audio range _ __ ____

Output impedance

Alarm circuits and lamps:

Afe lamp (red) and

buzzer.

CARRIER OFF
SLOW lamp
(red) (normally

off).
CARRIER OFF
FAST lamp (am-

ber) (normally off).

VF lamp

normally on).

(green)

Meters:
CARRIER RECT
CURRENT.

VOLUME
CATOR.

INDI-

DC METERING

Power supply_.__

Power requirements_____

Power consumed _ _

75 ohms, coaxial cable from

antenna matching trans-
former at end of rhombie
antenna,

Four-step attenuator between
receiver input and hf ampli-
fier is provided to reduce
intermodulation by strong
signals.

Two channels (groups A and
B), each 100 to 6,000 eps
wide.

Matches 600-ohm line imped-
ance.

Indicates that afc ecapacitor
(motor-driven) is approach-
ing either end of its travel.

Indicates when carrier is ab-
sent for more than 2 seconds.

Indicates when carrier is ab-
sent for more than .5 second.

Indicates loss of eathode cur-
rent in carrier amplifier tube
denoting (usually) that
-+ 130-volt supply has failed
or has not yet turned on.

This supply turns on only

after - 250-volt supply is

operating.

Indicates relative strength of
incoming received carrier.
With ave operating, meter
will read linearly from ap-
proximately 70 to 130 for
signal input change of — 120
db to —55 db (referred to 1
volt across 75 ohms).

Indicates af output level in vu
of group A or B. Meter
reading is 8 vu below actual
output level to line.

Indicates de or de potential at
37 selected points in re-
ceiver,

Two self-contained, regulated
rectifiers supply de
tials.

poten-

separate fila-
ment transformers, individu-
ally fused, supply all tube
filaments except
rectifier panels.

115 volts £ 5 percent, 50 to 60
eps, single-phase.

Four

those in

-~ 500 watts, exelusive of load on

convenience outlets and/or
100-watt heating lamp. Sep-
arate fused switch is required
for convenience outlets and
or 100-watt heating lamp.

Physical characteristics:
Cabinet dimensions__ 84 in. high by 21} in. wide by
17 in. deep overall, including

base.
Equipment weight _ Approximately 550 pounds.
Ventilation_ ___.____ Provided by screened louvres

at top and bottom of eabinet.
All wiring, tube sockets, and
smaller components are ac-
cessible behind front panel
mats (except first and second

Access to compo-
nents.

beat oscillators and relay
panel 8).
Floor space required . Approximately 7 ft by 4 ft

(fig. 16).

All vacuum tubes and large
components are accessible
through rear ecabinet door.
Hf amplifier and first de-
modulator tubes, first and
second beat oscillator tubes
are further covered.

All operation and maintenance

Access to vacuum

tubes

Controls____ g
controls, switches, fuses, me-
ters, and indicator
appear on front panel.

Two lamps for afe unit scale
illumination are replaceable
under cover from rear. In-
dicator lamps are replaceable
from front.

b. Miscellaneous Relay Rack Bay.

lamps

Pilot lights

Physical characteristies. __ 84 in. high by 19 in. wide.

Power _.~___ : None required.

Provides required patehing fa-
cilities that eonnect antenna
to receiver, receiver to Car-
rier Terminals OA—64/FRC-
10 and OA-63/FRC-10, and
input and output connee-
tions to second receiver.
Space is provided for other

Funetion -

equipment if needed, such

as branching or order-wire

line amplifier.

6. Packaging Data

When packed for shipment, the components of
Radio Receiver R-369/FRC-10 are placed in
moisture-vaporproof containers that are packed
in 18 wooden export crates. The approximate
size, weight, and volume of each crate are indicated
in the following table. The crate numbers as-
signed are arbitrary, and may not be the actual
crate numbers. For a complete itemization of all
components in each crate, refer to appendiz I.

Note. Items of test equipment listed below may be
replaced by equivalent items of standard test equipment.
Refer to paragraph 9a.

—




: by
ling

vres
net.
and

ac-
anel
ond
2lay

irge
ible
oor.

de-
and

Tha
ioes

nce
me-
nps

ale
vble
In-
ible

fa-
mna
‘ar-

wnd
ec-
er.
her
1ich
ire

of

ed
te
ed

1al
all

be
nt.

R TP 8 R

oo »«-w,,.,«,«.»m;...‘

Crate No. Contents H(«{Ii;g-l)n l?:lll)r)h \\(x;(lh,h I,'ni'r([\;;«:‘iehr ‘g;:;lllll!fl,l\e

1 of 18_____ Radio Receiver R—369/FRC-10_______ . . 9214 2514 291, 746 10

2 of 18 _ Tubes for power supplies, test data sheets, an(t hald\\dw 16 23 20 44 4.3
for antenna coupling transformer.

3 of 18 Antenna coupling transformer D-159619, with Instrue- 27 22 20 71 6.9
tion Bulletin No. 1093 (WECo).

40618 - ___ Two sets of spare vacuum tubes for receiver______ E 18 22 22 45 5.0

GorilsS. - Loudspeaker set D—124852 (special 100-F) and pat(hmv 19% 17 16 40 g1
cord.

6 of 18 ____ Spare tubes for test equipment and loudspeaker set; also 20 27 22 72 6.9
miscellaneous parts and maintenance tools.

7 of 18_____| Ferris signal generator 22DT___________ Ny O 1413 29% 19% 85 4.9

8of 18___ Hickok tube tester KS—5727, L1, with In truction Blllle- 22 30 27 107 10. 3
tin No. 1200 (WECo).

9 of 18 ____| Weston volt-ohm-milliammeter 779, type 1; General 20 27 27 77 8.4
Radio variac V-5 MT; Cutler-Hammer power switch.

10 of 18____| (Special 19-C) Oscillator D-166636 (TS-379/U), with 1814 254 191 81 5.2
Instruction Bulletin No. 1124 (WECo). |

11 of 18 Measurements Corp. vtvm, model 62 and Attenuator 20 27Y 23 68 7.3
TS-402A/U.

12 of 18__ Maintenance tools, hardware, and wire_____________ 20 27 217% 102 6.9

13 of 18_ Armbnedeable., | JPede s g i S i R gt ) 15 207% 20% 106 37

14 of 18__ WECo instruction books an(l circuit d( \(’nprlon sheets 16 23 20 59 4.3
and drawings.

15 of 18 ___| Carbon tetrachloride_ R SR e 14% 18 14 27 2.1

16 of 18 Miscellaneous relay rac l\ bay w 1th mounting ha,l d\\ are” oo 88 171 31% 260 28 1

I oF 18 -l “Writing shelf -~ _~ . G L o UG - 20 22 61 38 e

18 of 18____| Components with mounting hald\\aw for IIJI\CP”&KI(*UH\ 20 29 22 83 7.4
relay rack bay.

Total weight (1b) i S iy el LG s e T e RaRa e s

7. Table of Components

The following table lists the major components supplied with Radio Receiver R—-369/FRC-10.
The quantity of the components supplied and the individual unit dimensions are listed. A complete
list of all components and their uses is given in appendix I.

Note. Items of test equipment listed below may be replaced by equivalent items of standard test equipment (par. 9a).

Comgohen| Nore b Tt MR - Do F O
Hadia Beceiver, RS0/ FRO—10:: = S t8 v iiadi o B S sufdis s 1 84 221% 17 550
Miscellaneous relay rack bay_ _____ Selasip i R e s e G 1 84 20 3 60
Antenna coupling transformer D-1 )‘)hl‘) : P e Se e P ey 1 18 10 514 16
Loudspeaker set D-124852_________________ T SRR TR N 1 114 7% 514 6
Ferris signal generator 22DT_ _______________ Lol e LD 2SR g e 1 11 19 8 28
Dummy antenna 440A (modify per par. 9f) .. _______________ Rl L A SR gl Foak . BGdiaM s s SR
Eliclok Gliibe tester KS-—67 20l o '8 Dol e i S Snna s 1 7% 181 1634 28
Weston volt-ohm milliammeter 779, type 1______ A T RS S 1 9 5 6 6
Oscillator D-166636 (TS-379/U) (Special 19-C)__.___________________ 1 914 15 9 27
Vivin, model 62 (Measurements Corp.. oo a i iy ioas (o 1 7 8% 41 6
Rttetmator D-1653654 (PSA0ZA - _ug ool be iy ol den sl 1 7 4% 515 5
General Radio variac V-5 MT________ Sl ema g R A S S 1 8 6 (drajlc_t el 8

WECo drawings and instructions (b helo“»

Note. This list is for general information only. See appropriate supply publications for information pertaining
to requisition of spare parts.
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THM 11-870 WECO

FRONT VIEW FIGURE WIRING
o NUMBER DIAGRAM
METERING [ 5,13 T-45034-8]
HIGH FREQUENCY
= § T-45034-82
w1 2 21 1-45034-87
o 14
e 90
95
INTERMEDIATE 7 T-45034-83
FREQUENCY ;f
ks
VOICE é 8 T-45034-84
FREQUENCY 16
92
AUTOMATIC 9 T-45034-85
FREQUENCY 5 7
CONTROL 93
10
+130-VOLT : 78 T-81047-30
RECTIFIER 8l
9
250-VOLT . T-81046-30
i
RECTIFIER
ECTIFIE %
82
97
% RELAY (IN REAR) 8 12,80, 94 T-45034-86
+ CONTROL UMIT ¢ g

(BEHIND PANEL)

WECO WECO WECO
ASSEMBLY CIRCUIT SCHEMATIC
DRAWING DESCRIPTION DIAGRANS
J-41602 C- 90 CD-45034-01 SD-45034-01
J-41602 D-90 C0-45034-01 SD-45034-0i
J-41602 E- 90 6D-45034-01 SD-45034-01
J-41602 F-90 0D-45034-0I $D-45034-01
J-41602 6-90 (D-45034-0! $D-45034-01
J-86233 A-2 6D-81047-0! SD-81047-01
J-86232 A-2 (D-81046-0I SD-81046-01
J- 41602 H-90 (D-45034-01 SD-45034-01
J-41602 D-90 SD-45034-01
T™ 870-3

Figure 4. WECo and TM 11-870 drawings, cross-reference chart.

b. Radio Receiver R369/FRC-10 is designed
for use in long-distance point-to-point radio-
teletype and/or radiotelephone systems, using
equipment such as Radio Set AN/FRC-10. To
facilitate the installation, maintenance, and serv-
ice of the receiver, copies of the manufacturer’s
circuit description (CD), schematic diagram (SD),
engineering drawings (ED), assembly drawings
(J), and wiring diagrams (T) are provided with
the equipment. This information should be pre-
served with this technical manual and reference
to them should be made whenever additional
information is required. The WECo drawing
information will help during initial installation.
The CD, SD, and T numerical designations for
the same circuit are usually identical. For
example, CD-45034 is the circuit description
sheet for the entire receiver. It contains informa-
tion on changes in components, the purpose and
working limits of the circuit, circuit funections,

10

description of circuit operation, and a list of
kinds of connecting circuits. SD-45034 contains
the schematic diagram for the receiver and a
list of the values and tolerances of all parts.
ED’s show the point-to-point wiring, physical
location of components, and pertinent information
as to the mechanical assembly of components.
T-45034 is the wiring information (wire color
codes, etc.). The assembly drawings (J) show
where components are located and supply the
latest information for the particular receiver
supplied. Figure 4 serves as a cross-reference
between the WECo drawings supplied with the
equipment and the material supplied in this
manual.

8. Description of Radio Receiver
R-369/FRC-10
The receiver is completely housed in a floor-
mounted cabinet that contains seven front panels
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and one panel mounted inside the cabinet (fig. 4).
These panels are standard 19 inches wide.

Panel 1—Metering

Panel 2—High frequency *

Panel 3—Intermediate frequency

Panel 4—Voice frequency

Panel 5—Automatic frequency control

Panel 6— =+ 130-volt rectifier

Panel 7—250-volt rectifier

Panel 8—Relay (located in the rear at the
level of the top of panel 4)

a. Panel 1. 'The metering panel (fig. 5) is
5% inches high and is mounted at the top of the
cabinet. It contains three meters (CARRIER
RECT CURRENT, VOLUME INDICATOR,
and DC METERING), four signaling lamps
(AFC, CARRIER OFF SLOW, CARRIER OFF
FAST, and VF), an alarm buzzer (inside), and
the de¢ metering PANEL SELECTOR switch
that selects the particular panel with de voltages
or currents to be measured. The MAIN POWER
switch and the main power 8 FN fusetron that
project through the panel apply 115 volts ac to
ac circuit 1. This switch controls ac circuit 1
which supplies ac power to the entire receiver.
Ac circuit 2, externally fused, provides power for
convenience outlets and/or a 100-watt heating
lamp. The 94- to 106-ke intermediate-frequency
(if.) filter is bolted to the rear of the panel.

b. Panel 2. The high-frequency (hf) panel (fig.
6) is 21 inches high and contains the rf attenuator,
hf amplifier, first demodulator, 2.8-mc first if.

1 Panel 2 includes a motor-control unit that contains a motor-operated
variable capacitor for afc. Components are designated in the 900 series.

amplifier, first and second beat oscillators, second
demodulator, and the afc motor control unit. The
following control knobs are mounted on the panel:
INPUT ATTENUATION DB, INPUT TUN-
ING, HF AMPLIFIER TUNING, RANGE,
AFC-ZERO ADJ, PANEL 2 VT CURRENTS,
1ST BEAT OSCILLATOR, 1ST BEAT OSCIL-
LATOR TUNING, 2ND BEAT OSCILLATOR
ZERO ADJ, AFC REVERSE, CRYSTAL SE-
LECTOR, and 2ND BEAT OSCILLATOR
TUNING. The dials for the hf amplifier and
first beat oscillator are located behind fan-shaped
openings in the front panel cover or mat to facil-
itate removal of the mat without altering the
settings. The PANEL 2 VT CURRENTS switch
connects the DC METERING meter in panel 1 to
the circuit components to be tested. With the
1ST BEAT OSCILLATOR switch in the VARI-
ABLE position, the AFC REVERSE switch is
thrown to position 1 for frequencies between 4
and 10 me, and to position 2 for frequencies be-
tween 10 and 28 me. This causes the AFC
motor-control unit to turn the afe capacitor in the
proper direction to keep the receiver in tune with
the distant transmitter. With the 1ST BEAT
OSCILLATOR switch in the CRYSTAL position,
the AFC REVERSE switch should always be set
to position 2, because the second beat oscillator,
now controlled by the afe circuits, is always oper-
ated below the carrier frequency. The afc action
must be reversed to keep the second beat oscilla-
tor tracking below the carrier frequency. A 1
AMP fuse mounted on the panel protects the VT
HEATERS transformer. Ten plug-in erystals

Figure 5. Metering panel 1, front view.
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are located in the rear of panel 2. Covers, secured
with thumbscrews, provide access to the hf ampli-
fier tube, and screw caps provide access to the first
beat oscillator and second beat oscillator tubes.

¢. Panel 3. 'The if. panel (fig. 7) is 10% inches
hich and mounts 100-kilocyele (ke) if. amplifiers
1 to 4. carrier amplifiers 1 and 2, sharp 100-ke
carrier filter, limiters 1 and 2, ave rectifier, ave
amplifier, and afc squelch ecircuits. The MAN
VOL CONTROL, PANEL 3 VT CURRENTS,
VOLUME CONTROL, AFC, and CARRIER
BRANCH GAIN controls are mounted on this
panel. There are also screwdriver adjustments
for the ave and afc squelch circuits and a 1 AMP
fuse that protects the VI HEATERS transformer.
Two tuning tool adjustments for networks N301
and N302 are located in the rear.

d. Panel 4. The vi panel 4 (fig. 8), is 14 inches
high and contains the two sideband separating
filters, third demodulators, vf amplifiers, carrier
amplifier, and the hybrid voltmeter circuit used
with the CARRIER RECT CURRENT meter in
panel 1. The MONITOR TRANSFER, PANEL
4 VT CURRENTS, CARRIER SUPPLY, and
VU METER TRANSFER controls and a double

VT HEATERS
AP

e .
T4, MAX GAIN DELAY

X
-5 %= e
.

&

i
!
|
i

»8 - AUTO VOL CONTROL

o

MAN VOL CONTROL

SQUELCH
OFEy :

i

plug MONITOR jack are mounted on this panel.
Screwdriver adjustments include VF LINE
TRANSFER, DEM CAR GAIN (carrier level
control to third demodulators), and VF GAIN A,
and VF GAIN B (individual gain controls for
oroups A and B, af amplifier). The 1 AMP fuse
which is mounted on this panel protects the VT
HEATERS transformer.

¢. Panel 5. The afc panel (fig. 9) is 10% inches
high and mounts a control knob for PANEL5 VT
CURRENTS, the 100-ke crystal oscillator, 100-ke
amplifier, carrier amplifier, afc amplifiers 1 to 4,
afc rectifiers 1 to 4, and the CARRIER ALARM
SLOW control tube. Screwdriver adjustments in-
clude 100 KC OSCILLATOR and AUTO FREQ
CONTROL. A 2 AMP protecting fuse for the
VT HEATERS transformers is located at the
lower-left corner of the panel.

f. Panel 6. The £130-volt rectifier panel (fig.
10) is 8% inches high and mounts the +130- and
—130-volt regulated power supply. Screwdriver
adjustments for setting the +130- and —130-volt
de outputs are included. A PWR switch, a %
AMP fuse for the — 130-volt supply secondary, and
a 3.2 FN fusetron for the panel are also included.

CONTRCL

MOLUME COBTROL

e
x

v w0 :
- CAHRIER BRANCH

o GRS

TM 870-6

Figure 7. If. panel 3, front view.
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g. Panel7. 'The 250-volt rectifier panel (fig. 11)
1s 7 inches high and contains the - 250-volt regu-
lated power supply. It has a screwdriver adjust-
ment for setting the voltage at 250 volts, a PWR
switch, and a 3.2 FN fusetron in the primary ecir-
cuit of the power transformer. When metering
panel 1 PANEL SELECTOR switch is set at 7
(+250 V), a full-scale meter reading represents
400 volts, or twice the value shown on the meter.
A voltage of 250 volts causes a deflection that
reads 125 on the meter scale.

h. Panel 8. The relay panel (fig. 12) 1s 3%
inches high and is mounted in the rear of the
cabinet near the top of panel 4. The relay panel
assembly contains four alarm relays, power cir-
cuit relays, and two terminal strips (one for audio
output and monitoring leads, the other for alarm

14

. CARRIER
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TMB70-7

Vf panel 4, front view.

leads). Provisions for a diversity connection to
another single-sideband receiver are incorporated
in this panel. Provision is made also for connec-
tion of the equipment for recording received signal
strength. The relay panel cover has a safety
switch. Figure 12 shows the relay panel with its
cover and the relay covers removed. This panel
can be tilted forward and down for access to
components.

1. Control Unit D170 114. This motor-control
unit (fig. 27), in hf panel 2 consists of an ac motor
that operates a 3- to 17-micromicrofarad (uuf)
variable air capacitor. The capacitor, under
control of the motor through the afc circuits, keeps
the receiver in tune with the distant radio trans-
mitter station. Components other than the entire
control unit assembly have been designated in the
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Figure 11.

Figure 12.
900 number series. The scale associated with the
variable capacitor shows through the front mat
and is illuminated by two lamps that are accessible
from the rear through a cover,

J- Ae Input Cireuits. The two wire main 115-
volt ac power circuit terminates on a terminal
strip, TSI, in a metallic junction box in the rear
bottom of the cabinet. Beyond the MAIN
POWER switch and its fuse, separately fused
cireuits supply primary power for each filament
transformer and power supply. A second ac
power circuit, unfused in the cabinet, is brought

to three convenience outlets and a heat lamp

socket. These convenience outlets may be used
for a soldering iron, signal generator, or other

16
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Rectifier panel 7, 250-volt, front view.

TM 870~

Relay panel 8.

electrical equipment as desired. TP2 on the
ground plate is the connection for No. 6 external
ground wire.

k. Miscellaneous. A tube puller is hung in the
upper left side of the cabinet as viewed from the
rear. Pin straighteners for miniature seven- and
nine-prong tubes are mounted inside the cabinet
on the left side.

L. Doors and W iring. The door at the rear of
the cabinet has screened louvres for ventilation.
This door is equipped with a flush latch and gives
access to most of the vacuum tubes (three tubes
on panel 2 are further covered), crystals, relays,
and the external wiring that enters the cabinet.

The wiring side of each unit is covered by a pane]
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Figure 13. Radio Receier R-369 FRC-10, rear view.
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i mat forming the front of the unit, and is equipped 9. Description of Test Equipment and Other
with a safety interlock switch. These safety omponents
switches open the primary circuits of the rectifiers a. Test Equipment. The following test equip-
when a panel mat is removed. Other safety  ment (fig. 14) is supplied with Radio Receiver
{ switches are provided on the cover of the hf R-369/RFC-10. Standard test equipment items
i amplifier plate tuning box and on the relay panel that replace equivalent commercial items are also

cover (par. 15). listed.

Equi\'u]tfnl standard
equipment

Commercial equipment Technieal publication Technical publication Use

Hickok tube tester Ks- | WECo Instruction | Tube Tester =177 |- TM 11-2627 | Test tubes.
5727, LI Bulletin No. 1200. with Tube Tester and TB SIG
Adapter Kit MX— 2627-2.
949.
Oscillator D—166636 (Spe- | WECo Instruction Signal Generator | TM 11-2096_. __| Af signal generator.

cial 19-C); (TS-379/U). Bulletin No. 1124 SG-15/PCM.

TM 11-2039.
Ferris signal
22D

Conxial cable .. -~ - 0 e P i 2t
30-ohm coaxial cable with
output box.
Dummy antenna 440A
(modified per par. 9f).
Loudspeaker set D—124852
(Special 100-F).
Headset 1002C_

General Radio variac V-5

generator Gy | RF Signal Generator
Set AN/URM25B.

TM 11-5551B___| Rf signal generator.

Patches rf signal generator
| to receiver for all tests.
' Output cable for 1 VOLT
Jack on signal generator
22DT. Not normally
used in any test.
| Matches output imped-
ance of rf signal gener-
|  ator to receiver.
| Audibly monitors output
of receiver.
| Audibly monitors output
of receiver.
| To temporarily adjust 115-

MT. volt input; power sup-
ply capability tests.
Attenuator D-165654 _| Attenuator TS- | TM 112044 . | To adjust signal level
(Special 5-A); (TS— 402A/0U. during certain test pro-
402A/0). ‘ cedures.
Weston volt-ohm-milliam- i __| Multimeter TS— | TM 11-5527. | Test instrument.
meter 779, type 1. 352A/U.
Measurements Corp. vac- | __ -| Voltmeter TS—505/U_| TM 11-5511 --| Test instrument,

uum-tube
model 62,

voltmeter,

b. Data. Complete information on the capabil-
ities of, and operating instructions for, the various
equipments is supplied in accompanying instruc-
tion literature. Supplementary information for
each item listed in @ above is contained in ¢ through
[ below. Operating personnel may mount the
items listed in ¢, d, ¢, and 7 below on the miscel-
laneous relay rack bay, if desired.

¢. Hickok Tube Tester KS-5727, L1. The tube
tester (fig. 14) is mounted in a portable carrying
case, 7% inches high, 18% inches wide. and 16%

18

inches deep. The case is equipped with a removy-
able cover. Nine tube sockets are provided to
permit the testing of all standard and miniature
tubes. Facilities are provided for cathode activity
and dynamic characteristics tests.

d. Oscillator D-166636 (7S-379/U). The audio
oscillator (fig. 14) is mounted in g portable carry-
ing case, 9% inches high, 15 inches wide, and 9
inches deep. Four knurled screws on the front
face plate of the oscillator can be loosened to per-
mit removal of the oscillator from its case. Refer

S YISO b
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to TM 11-2039 audio oscillators TS-379/U.
TS-379A/U, and TS-379B/U.

e. Ferris Signal Generator 22DT. Signal gen-
erator 22DT (fic. 14) is mounted in a self-con-
tained, portable housing, 11 inches high, 19 inches
wide, and 8 inches deep.

(1) Use the following supplementary informa-
tion with the instruction literature that
accompanies the equipment.

(2) The signal generator operates over a
frequency range from 85 to 40,000 ke in
bands indicated by the letter that ap-
pears in a small window directly below
the range knob. Frequencies that cor-
respond to each range are shown on the
direct reading dial. Refer to paragraph
16¢c when setting the dial. A 100-divi-
sion vernier dial is provided for use with
the SC linear calibration scale. This
dial revolves five times for each range,
each revolution is-indicated by the inner
scale of the large dial. Thus, 500 divi-
sions are available; for example, 441
would be indicated by the direct reading
dial set between 4 and the end of the
scale, and the vernier set to 41.

(@) Modulation by a 400-cps internal oscil-
lator is done by setting the MODULA-
TION switch to INT. In the EXT.
position, a modulation voltage from
an external source may be applied
through the EXT MOD binding posts
located on the left side of the panel.

(b) Percent modulation is indicated directly
by a rectifier-type meter which is cor-
rected for frequencies up to 12,000 cps.
The degree of modulation is regulated
by the potentiometer underneath the
meter. The modulation characteristics
of this signal generator are such that
the amplitudes of the sidebands may
not be equal.

(3) The main power switch should be left on
at all times while testing to minimize
frequency drift.

f. Dummy Antenna 440A. The dummy antenna
(fig. 14), 3% inches long and 1 inch in diameter,
may contain a 43-ohm resistor. To match the
impedance of Ferris signal generator 22DT to the
receiver input, the 43-ohm resistor must be re-
placed with an TRC BT ¥, 62-ohm noninductive
resistor that measures 60 ohms. The modified
dummy antenna absorbs part of the output of the
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signal generator. As a result, the output of the
dummy antenna is one-half the value indicated on
the MICROVOLTS output meter of Ferris signal
generator 22DT.

g. Loudspeaker Set D-124852 (Special 100-F).
The loudspeaker (fig. 14) consists of a two-stage,
resistance-coupled amplifier and a loudspeaker,
mounted in a wooden cabinet 7%; inches high, 11%
inches wide, and 5% inches deep. The power input
1s 50 to 60 cps, 105- to 125-volt ac, and requires a
maximum input of 50 watts. The tubes consist of
a 25Z6GT rectifier, 6SL7GT voltage amplifier, and
25L6GT power amplifier. A GE No. 47 lamp is
used as the pilot light. This set differs from loud-
speaker set model 100-E, which is shipped with
the Carrier Terminal OA-64/FRC-10, in that the
on-off switch of model 100-E has a standby posi-
tion. The sets also contain different tube types.
The 100-E model contains a 25Z5 rectifier, Ray-
theon CK-108 voltage amplifier, and type 43
power amplifier. The pilot licht for the 100-E
model is a No. 40 Mazda lamp. The set is
equipped with a flexible cord and a double plug.
For a schematic diagram of loudspeaker model
100-F, refer to figure 86.

h. Headset 1002C. Headset 1002C (fig. 14)
consists of a pair of headphones, a headband. and
a cable equipped with a double plug.

1. General Radio Variac V-5 MT. This variac
(fig. 14) is 8 inches high and 6 inches in diameter.
It is equipped with a power cord and an on-off
switch.

J. Attenuator D—-165654 (TS—402A/U7). The at-
tenuator (fig. 14) is housed in a metal case 7 inches
high, 4% inches wide, and 5% inches deep. It is
equipped with input and output terminal posts
and jacks and selectors keys with settings that
determine the amount of attenuation inserted.
Refer to TM 11-2044, Preliminary Instructions
5A (SPL) Attenuator Per D-165654 (Moisture-
Resistant).

k. Weston Volt-Ohm-Milliammeter 779. Type 1.
The volt-ohm-milliammeter (fig. 14) is mounted
In a wooden carrying case 9 inches high, 5 inches
wide, and 6 inches deep. The hinged cover is re-
movable. One set of test leads and the internal
battery required for resistance measurements are
provided.

I. Measurements Corp. Vacuuwm-Tube Voltmeter,
Model 62. The vacuum-tube voltmeter (vtvm)
(fig. 14) is 7 inches high, 4% inches wide, and 8%
inches deep. It is equipped with a power cord, an
on-off switch, and test leads. It is set to zero by
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the 0 ADJ control. with the voltage range knobs
<ot to the OFF position or midway between any
two adjacent ranges. Two output points are pro-
vided. One is a permanent ultra-high-frequency
(uhf) receptacle on an attached cable that delivers
outputs from 1 microvolt (uv) to .1 volt. The
other is a high-output jack normally covered by a
cap, from which is available .1 to 1.0 volt. A
model 440A dummy antenna is supplied for use
with the receptacle (low-range) outlet. The
dummy antenna may require modification (f
above). A 30-ohm cable, equipped with an out-
put box that contains a 30-ohm termination, 1is
supplied for use in the high-range jack. This is
normally not used, but may be useful if receiver
sensitivity is extremely poor because of failure of
a major component or mechanical damage.

m. Miscellaneous Relay Rack Bay. The mis-
cellaneous relay rack bay (fig. 15), 19 inches wide
and 84 inches high, is usually mounted against the
left side of the receiver. Components (n through
p below) that aid in operating and testing the
receiver are mounted on the bay.

n. Writing Shelf. The portable writing shelt
may be used when making entries into log sheets
or as a temporary mount for the loudspeaker set.
A telegraph key and sounder for communicating
over the simplex leg to the telegraph terminal
equipment are mounted on the writing shelf.

o. Jack Mounting Shelf. This shelf contains
two rows, each containing 26 positions, left to
right on the front of the shelf, in which jacks or
dummy plugs can be mounted (fig. 55). The
jacks provided can be used to patch one antenna
into one or two receivers, to patch the output of the
receiver into the line to the carrier terminal
equipment, or for other desired patching combina-
tions. Provisions are also included to patch a
20-foot section (approximately) of coaxial cable
(LOOP) into the signal path from the antenna to
one receiver when two receivers, using a common
antenna, are in operation simultaneously. In
such cases there is a possibility, at some frequen-
cies. that the tuned input circuit and line of one
receiver will act as a shorted stub for the tuned
input circuit and line of the other receiver.
Patching the 20-foot section into the line of one
receiver should eliminate this undesirable condi-
tion.

p. Line Repeating Coil Panel. This panel
contains coils for phantom and simplex operation.
The theory of simplex and phantom operation is
explained in paragraph 95.

q. Additional Components. Space 18 avail-
able for other panels such as a branching amplifier,
sine amplifiers, communication receiver, and
other additional components. TFigure 15 shows
one set of possible positions for installation of these
panels; WECo drawing T-626698 shows another
(preferable) installation position.

10. Miscellaneous Components

a. Antenna coupling transformer D-159619
(fig. 18) matches a balanced transmission line or an
antenna with a characteristic impedance of 600
to 800 ohms to a 75-ohm coaxial line. The coaxial
line is connected to the REC INPUT jack through
the jack facilities on the miscellaneous relay rack
bay. This coupling transformer is similar to
Antenna Coupling Unit CU-128(*)/U, described
in TM 11-5000.

b. Coaxial patching plug 341C (PG 201) is
used to connect the ANTENNA jack to the REC
INPUT jack. It completes the antenna circuit
and must be inserted into the two jacks to make
the receiver ready for operation.

11. Running Spares

Running spares are listed in appendix I. The
spares include two tubes for each tube socket in
the receiver and test equipment.

19. Additional Equipment Required

The following equipment is not supplied as
part of Radio Receiver R—369/FRC-10, but is
required for its installation and operation:

2. Rhombic (three-wire) receiving antenna.

b. A 75-ohm coaxial line from antenna coupling
transformer on rhombic antenna pole to miscel-
laneous relay rack bay. Antenna coupling trans-
former is designed for Z%-inch copper coaxial
transmission line; miscellaneous relay rack bay is
designed for WE 724 or KS 7152 line.

¢. External alarm indicators (fig. 19), associated
connecting lines, and monitoring facilities.

d. Telephone circuit for coordination with
telegraph terminal site.

¢. Line to telegraph terminal. Two pairs of
metallic lines (frequency response of 100 to 6,000
cps) are required.

13. Differences in Receivers by Serial Numbers

a. Frequency  Range. Equipments bearing
WECo serial numbers 101 through 157 have a
frequency range of 4 to 23 mec. These receivers
may be made to cover the range 4 to 28 mgc, as
do equipments bearing serial numbers 158 and
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up, by a connection change (par. 25). Typical
dial calibration curves for receivers having either
frequency range are shown on figure 23.

b. Overload Protection Circuit. An overload
protection circuit for filters YF401 and YF402
was not initially installed in equipments bearing
WECo serial numbers 149, 150, 146, and earlier
serial-numbered receivers. The protection circuit
(fig. 38), which consists of RV301, RV302, C340,
C341. R396, R397, R398, and R399, prevents
possible damage to the crystal filters under some
operating conditions. These circuit components
<hould be installed according to paragraph 25b.

c. Variable Capacitor Bracket. The improved
method of mounting €250 (1ST HEAT OSCIL-
LATOR TUNING capacitor) was not used on
equipments bearing WECo serial numbers 134,
132. and earlier serial-numbered receivers. These
brackets improve the stability of the receiver
and should be installed as indicated in paragraph
25¢.

d. Resistor R287. Resistor R287 was not in-
stalled in equipments bearing serial numbers
150, 146, and earlier serial-numbered receivers. It
should be installed as indicated in paargraph 25d.

¢. Resistor R288. Resistor R288 was not in-
stalled in equipments bearing WECo serial

number 157 and earlier serial-numbered receivers.
It should be installed as indicated in paragraph
25d.

f. Radio Station Equipment Specifications (Mas-
ter Packing List). A specification and installation
instruction marked ‘“Exhibit B—(*)" or specifica-
tion “KME 5000”7 accompanies each shipment.
The information applies only to that particular
shipment and others of the same military order
number. It contains a job summary, a list of
drawings furnished, instruction bulletins furnished,
and installer’s notes needed for the receiver station
installation. ITtem numbers detail exactly how
many of each separate item is supplied.

g. Power Supply Tubes. In the power supplies
some sets may be supplied with 6AS7G and5R4GY
tubes, and other sets with type 421A and 422A
tubes. Refer to the notes on figures 81 and 82
for required cireuit changes.

h. X and Y Wiring. Figure 87 shows both X
and Y wiring in the applicable places. Only X or
Y wiring is used at one time in an associated eir-
cuit. The partial schematic diagrams show only
the latest wiring.

i. Serial Numbers. WECo serial numbers are
given on the name plate mounted below the Signal
Corps name plate.
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CHAPTER 2
INSTALLATION

Section |. SERVICE UPON RECEIPT OF RADIO RECEIVER R-369/FRC-10

14. Siting
a. External Requirements. Highly directional
antennas, such as the three-wire rhombic antenna
recommended for use with this receiver, require a
proper antenna site if high efficiency is to be main-
tained. The antenna should be erected over flat
terrain with no large obstruections. such as hills,
cliffs, densely wooded areas. or buildings in the
Immediate vicinity. The terrain immediately in
front of the terminated end of the rhombic antenna
should be level for at least 1 mile. with no obstruc-
tions higher than 250 feet within that distance.
Weak or undesirable signals may be expected if
the site chosen is in a depression, valley, or close
to steel bridges, underpasses. power lines, or power
units. Refer to TM 11-2611. Antenna Kit for
Rhombic Receiving Antenna (Drawing ES-E-
386—E), for complete details on the erection of
rhombic receiving antennas. TM 11-2617, An-
tenna Kit for Rhombic Transmitting Antenna
(Drawing ES-E-368-D). presents data on a
three-wire rhombic antenna suitable for trans-
mitting.
b. Interior Requirements. The shelter for the
equipment must meet the following requirements:
(1) The floor must be capable of sustaining the
weight of the equipment (approximately
800 pounds) in a level position without
vibration. If vibration oceurs, the re-
ceiver may be detuned sufficiently to
cause the afc squelch circuits to operate.
Excessive vibration may detune the re-
ceiver enough to cause the CARRIER
OFF FAST and CARRIER OFF SLOW
lamps to light. An example of a good
foundation would be a concrete pier that
extends through, but not supporting, a
wooden floor. The pier should rest on
solid ground.
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(2) Sufficient space must be allowed behind
the receiver so that the door may  be
opened by personnel standing behind the
receiver. Sufficient operating space must
be allowed in front of the receiver (fig.
16).

(3) Adequate lighting for day and night opera-
tion must be provided. Position the
receiver so that, under artificial lighting
conditions, glare reflected from the meter
faces and dials to the operating personnel
is minimized.

15. Safety Precautions

a. Be careful when working on the 130-volt and
250-volt B+ circuits, or on the 115-volt ac line
connections.

b. There is 115-volt ac on the wiring to the
primary side of four filament transformers, even
when the safety interlock switches on the panel
mats are off.

¢. The ac convenience outlets are on a separate
circuit.

d. There is no safety switch on the cover of the
first and second beat oscillator box.

16. Operating Precautions

a. Plugging into a Jjack in jack field REC OUT
(right side) of the miscellaneous relay rack bay
will interrupt the circuit to the carrier telegraph
terminal.

b. Do not leave PANEL 4 VT CURRENTS
switch in position S B VOLT HYB V401A 20V
except to complete a required test. It may intro-
duce intermodulation distortion that reduces the
circuit usability for teletypewriter service.

¢. When using the- test equipment (Ferris signal
generator 22DT), be sure that the frame is securely
grounded before putting the plug in the ac recep-
tacle. Be sure that the proper scale arc is read

i
£
8
%
]
¥
H
£

R R

A i




behind
ay be
nd the
> must
r (fig.

ypera-
n the
thting
meter
ionnel

t and
: line

) the
even
yanel

wrate

f the

Uurt
bay
-aph

VTS
20V
tro-

the

mal
rely
ep-
ead

e Bes e

when setting frequency ranges. Sometimes the
line-up between the scale arc and letters is not
exact.

d. The adjustment of C1 inside the antenna
coupling transformer (fig. 18) is factory set and
must not be changed.

¢. On panel 5, 100 KC OSCILLATOR BAL-
ANCE should not be adjusted unless circuit com-
ponents are changed. Paragraph 117 lists the
readjustment procedure, if required. A snap-in
blank or piece of tape may be used to cover this
adjustment hole.

f. The crystal filters are precision-adjusted
(internally) and may be damaged if handled
roughly.

g. In the power supplies, do not use 6AS7G and
5R4GY tubes in combination with 421A and 422A
tubes. Do not change from 6AS7G and 5R4GY
tubes to 421 A and 422A tubes without making the
required circuit changes shown in the notes on
figures 81 and 82.

17. Uncrating, Unpacking, and Checking New
Equipment

a. Ceneral. Equipment may be shipped in
oversea or domestic packing cases. When new
equipment is received, select a location where the
equipment may be unpacked without exposure to
the elements and which is convenient to the per-
manent installation site. Check to see that all
cases are present and that the equipment is un-
damaged. Keep the packing slips and “Exhibit
B-(*)” or specification “KME 5000, to form a
part of the station record, and for information if
the equipment is to be reshipped.

Caution: Be careful in uncrating, unpacking,
and handling the equipment; it is easily damaged.
If it becomes damaged or exposed, a complete
overhaul might be required or the equipment might
be rendered useless.

b. Step-by-step Instructions for Uncrating and
Unpacking Export Shipments.

(1) Place the packing case as near the operat-
ing position as is convenient.

(2) Remove and save the packing slip lo-
cated inside the waterproof envelope
attached to the outside of the packing
case.

(3) Cut and fold back the steel binding straps.

(4) Remove the nails that hold the top of the
packing case with a nail puller. If the
case weighs more than 100 pounds, it may
be necessary to remove the top and one

side of the packing case to facilitate the

removal of the contents without damag-

ing them.

(5) Remove the excelsior covering the water-

proof container.

) Open the waterproof container.

7) Strip off the gummed paper from the card-
board box inside the waterproof container.
Open the box, remove the cardboard
fillers, and place the equipment near its
final location.

(8) Inspect the equipment for possible dam-
age incurred during shipment.

(9) Check the contents of the packing case
against the master packing slip.

(10) Place all packing containers, excelsiors,
ete., inside the wooden packing case for
future use.

¢. Checking. Check the contents against the
master packing slip and “Exhibit B—(*)”" or spec-
ification “KME 5000” included in the shipment.

A list of a typical shipment is included in

appendix I.

18. Installation of Equipment

@. General. Before Radio Receiver R-369/
FRC-10 can be put into operation as a part of
Radio Set AN/FRC-10, the following installation
operations (b through & below) must be performed:

(1) Mounting Radio Receiver R-369/FRC—
10.

(2) Mounting miscellaneous relay rack bay
which is mounted to the left of the re-
ceiver. If the physical location of the
equipment makes it more convenient to
locate the rack to the right of the receiver,
this may also be done.

(3) Installing components removed for safe
shipment. Several components that are
susceptible to shipment damage and
which might be lost are shipped sep-
arately and must be installed in the
receliver.

(4) Installing - the antenna coupling trans-
former. Thistransformer (in its weather-
proof case) is installed on the pole that
supports the out-put corner of the rhombic
antenna. The transformer acts as a bal-
anced-to-unbalanced line transformer, in
addition to providing animpedance match
between the 600-ohm, three-wire rhombic
antenna and the 75-ohm coaxial line ‘to
the receiver.
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b. Mounting Radio Receiver R-369/FRC-10. (3) Move the receiver into place so that the
Before securing the radio receiver cabinet to the holes in the floor of the receiver are
floor, be sure to leave adequate space, indicated centered over the holes in the cement
on the floor plan (fig. 16), to open the rear door. floor.

(4) Bolt the receiver to the floor, using the
hardware listed in A-A, figure 16.
¢. Mounting Miscellaneous Relay Rack Bay.

(1) Mark the center points of the four mount-
ing holes on the cement floor.

(2) Use a %-inch star drill and hammer to Before mounting the miscellaneous relay rack bay,
drill the holes. refer to figure 16.
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Figure 16.  Floor plan for mounting of Radio Receiver R-369/FRC-10 and miscellaneous relay rack bay.
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(1) Position the bay against the left side of
the receiver with approximately %-inch
clearance between the units.

(2) Spot the center of the holes, remove the
bay, and then drill.

(3) Bolt the bay to the floor.

d. Components Removed for Safe Shipment.
The following components are removed from the
receiver at the factory before shipping:

(1) Eight tubes from the power supply
compartments: three 5R4GY, two
6AS7G, two 350B, and one 0D3.

Note. In some sets, 422A and 412A tubes are
substituted for the 5R4GY and 6AS7G tubes,
respectively.  Power transformer taps are
changed when the tubes are substituted (figs.
81 and 82).

(2) One 341C coaxial plug.

(3) One 100-watt, 120-volt heater lamp
(standard 100-watt incandescent lamp).

(4) One Sure-Grip tube puller.

¢. Installation of Components Removed for Safe
Shipment. To install the components removed at
the factory, follow the procedure in (1) through
(10) below:

(1) Open the rear door of Radio Receiver
R-360/FRC-10, using the flush-latch
handle. To facilitate location in the
shipment of components, refer to ap-
pendix I, the master packing list, Ex-
hibit B—(*), or specification KMD 5000,
furnished with the shipment.

(2) Insert 5R4GY tubes into sockets V1 and
V2 in panel 7, the +250-volt power
supply chassis (fig. 17).

(3) Insert 6AS7G tubes into sockets V3 and
V4 in panel 7 (fig. 17).

(4) Insert an 0D3 tube into socket V5 in
panel 7 (fig. 17).

(5) Insert a 5R4GY tube into socket V1
in panel 6, the 4 130-volt power supply
chassis (fig. 17).

(6) Insert 350B tubes into sockets V2 and V3
in panel 6 (fig. 17).

(7) Screw the drying lamp into lamp socket
LPS1. The position of the lamp when
properly installed is shown in figure
13.

(8) Hang the Sure-Grip tube puller on the
hooks provided (fig. 13).

(9) Close the rear door.

(10) Insert the coaxial plug 341C into
ANTENNA and REC INPUT jacks
located in the upper left corner on the
front panel of the receiver at panel 2.

f. Mounting Components of Miscellaneous Relay
Rack Bay. Mount the components listed below
on the miscellaneous relay rack bay as shown on
WECo drawing T-626698 and figure 15. Com-
pare figure 15 and WECo drawing T-626698.
Note that the component locations shown on the
WECo drawing and those in figure 15 do not cor-
respond. Depending on the circumstances, other
installation locations may be used by the in-
stallation personnel. Follow the layout given in
the WECo drawing if ecircumstances permit.
If they do not, locate the items as necessary.
The electrical connections between components
must be made in accordance with the instructions
given in paragraph 19. To facilitate location (in
the shipment) of the components whose instal-
lation is described below, see appendix I, the
master packing list, Exhibit B—(*) or specification
KME 5000, furnished with the shipment.

g. Material To Be Mounted. Mount the follow-
ng:

(1) Mounting plate type 600-A.

(2) Jack mounting type 230-A.

(3) Writing shelf.

(4) Jack space type 168-A.

(5) Place the loudspeaker set (special 100—F)
on the writing shelf and plug its power
cord into one of the two convenience
outlets located near panel 7 (fig. 13).

(6) Put 39B apparatus blanks in any unused
jack spaces such as those labeled “4-”
in figure 55.

h. Mounting Antenna Coupling Transformer
D—159619. Mount the antenna coupling trans-
former on the pole to which the open ends of the
rhombic antenna are connected (Fig. 18, WECo
Instruction Bulletin No. 1093, and WECo draw-
ing T-626698). Follow the procedures described
in (1) through (6) below:

(1) Mount. the legs of the U-brackets 24
inches below the open end of the antenna.
Space the brackets 5 inches apart to
fit studs on the antenna transformer
case.

(2) Bolt the rear face of the antenna coupling
transformer to the base of the U-brackets.

(3) Connect the open pair wires from the
thombic antenna to the choke coils
attached to the feedthrough insulators
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(4)

INSERT 3508

INSERT 5R4GY

INSERT 0D3

INSERT 6AS7G

INSERT 5R4GY

TMB870-i5

Figure 17. Installation of tubes shipped separately.

on the top of the antenna coupling trans-
former. Mount choke coils L3 and L4
properly (fig. 18). Also refer to WECo
Instruction Bulletin 1093.

Flare the shield of the coaxial cable
(used to carry the signals to the receiver
through the miscellaneous relay rack
bay) to fit the No. 701 compression
union.

Connect the inside conductor of the co-
axial cable to terminal 2 in the antenna
coupling transformer with a short length
of No. 22 wire (fig. 18 and WECo
drawing T-626698).

Secure the front face plate of the antenna

coupling transformer. Tighten the wing
nuts uniformly to insure a weathertight
seal.

Note. Tt is important that the shield of the
coaxial line be grounded to the case of the
antenna coupling unit and at the antenna pole.
Make sure there is positive contact. If aerial
coaxial line is used or if the outer shield of a
buried coaxial line is insulated, the shield should
be connected electrically to the lightning arrestor
ground at the base of the pole.

Caution: Do not change the setting
of Cl in the antenna coupling trans-
former. It is factory-adjusted and can-
not be reset in the field with the tools
and information furnished.
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19. Electrical Connections
For references,

use figures 55 and 94 and
applicable WECo drawings (fig. 4) specified in
a through £ below.

a. General. Various rf, audio, and power con-
nections to the receiver and miscellaneous relay
rack bay must be made in accordance with the
following instructions. Unfasten the removable
section in the lower portion of the side panel
adjacent to the miscellancous relay rack bay.
This opening is used as the point of entry for all
cables that enter the receiver, unless conduit in
the floor is used.

b. Ground Connections. Radio Receiver R-369
FRC-10 and miscellaneous relay rack bay are
connected together electrically to an external
ground. The external ground is constructed by
driving a number of metal rods into the ground.
These rods should be at least 3 feet long. Con-
nect the ground rods together with No. 6 copper
wire. Connect a No. 6 copper wire to the brass
terminal lug TF2 on the receiver (fig. 13). Run
this wire through the removed panel or a conduit
to the miscellaneous relay rack bay, and bolt
it securely to the blank panel mounted on the
bay. Run another length of No. 6 copper wire
from the blank panel to the No. 6 wire on the
external ground rods.

¢. Main AC Power Lines. Mount the main
power cutoff switch on a nearby wall. Run
armored duplex No. 14 cable from the main
power cutoff switch to terminals 1 and 2 of ter-
minal strip TS1 in junction box J3 (fig. 13 and
WECo drawing T-45034-80). This line supplies
the 115-volt, 50- to 60-cps power to the receiver.
Then run a separately fused ac line from the
building lighting supply to terminals 3 and 4
of the junction box. This second run is for the
three convenience outlets and heater lamp socket.
Run the 75-ohm co-
axial cable (WECo 724 type) connected to the
antenna coupling transformer (par. 18%) to the
type 465-A coaxial jacks mounted in upper
positions 3 and 4 on the jack mounting panel on
the miscellaneous relay rack bay (WECo drawing
T-626698 and fig. 55). The ANTENNA jacks
in positions 3 and 4 are connected in parallel at
the factory. In the receiver cabinet, unfasten
the removable section at the top of the left side
panel. Connect the open end of the 4-foot long
coaxial cable (WECo 724 type) to the REC 1
jack (fig. 55). Run the cable through the upper
removed section in the side panel of the receiver

d. Antenna Connections.
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to the grommet near ANTENNA jack J201 in
the hf panel (fig. 74). After the cable is run
through the grommet, connect it to jack J201.
The vf group A lines are
connected to terminals 17 and 18 on terminal
strip TS803 (output connections, fiz. 13) mounted
on relay panel 8, located in the rear of the re-
ceiver. Figure 19 shows terminal strips TS803
and TS804. The vf group B lines are connected
to terminals 21 and 22 on TS803. The external
monitoring connections for vf group A are con-
nected to terminals 19 and 20, if needed. The
external monitor connections for vf group B are
connected to terminals 23 and 24, if needed.

(1) Run a pair of lines from terminals 17
and 18 through the lower opening in the
side panel of the receiver, and solder
these lines to the 410A jacks mounted
in lower positions 19 and 20 on the jack
mounting plate in the miscellaneous bay
(fig. 55). These jacks are labeled
GROUP A REC. Connecting cables
from the 410A jacks in upper positions
21 and 22, GROUP A LINE, to Carrier
Terminal OA-64/FRC-10 are described
m % below.

(2) Run a pair of lines from terminals 21 and
22 on TS803 through the lower opening,
and solder them to the 410A jacks
mounted in lower positions 23 and 24
on the jack mounting panel. These
jacks are labeled GROUP B REC.
Connecting cables from the 410A jacks
in upper positions 25 and 26 to Carrier
Terminal OA-64/FRC-10 are described
in k& below.

Warning: Do not plug the 1002C
headset or 100-F loudspeaker set into
these jacks (positions 19-26): it will

e. Vf Connections.

break the transmission path to the car-
rier terminal equipment. Instead, use
the monitor jacks or the external moni-
toring terminal connectors.

J. External Alarm  Connections. Tf desired.
alarm leads for external buzzers or lamps may be
connected to terminals 25, 26, and 27 on TS804
of relay panel 8. The return path for these
alarm circuits is made through a connection to
ground. Terminal 25 is energized by the circuits
that light the red AFC lamp on the front panel
of the receiver. Terminal 26 is energized by the
circuits that light the green VF lamp on the front
panel of the receiver. Terminal 27 is energized
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Figure 19. Typical terminal strip arrangement on relay panel.

by the circuits that light the red CARRIER OFF
SLOW lamp on the front panel of the receiver.
External alarm signal currents should be less
than % ampere at 6- to 8 volts for each contact.
Figure 19 shows a typical circuic connected to
terminal 25. If terminals 25, 26, and 27 are
connected together and then connected to a
single external alarm signaling device, a single
indication will be obtained if any one of the three
signaling eircuits have a condition other than
normal. Figure 53 is a schematic diagram of
the carrier off alarm circuit.

g. Loop Connection. The 20-foot (approxi-
mately) section of WECo type 724 coaxial cable
is equipped with 464B jacks at each end. Mount
these jacks in upper (LOOP) positions 9 and 10
n the jack mounting panel (fig. 55). The LOOP
connection is used whenever two receivers are
connected to a common antenna and are operating
at frequencies that cause the line and tuned input
circuit of one receiver to act like a shorting stub
for the tuned circuit of the second. By patching
me of the receivers through the proper extra
length of coaxial line in the LOOP connection,
this condition can be avoided.

h. Space Diversity Connection. Terminal 29
on relay panel 8 terminal strip TS804 is con-
nected to a similar terminal 29 on another R-369
FRC-10. The gain of both receivers then will
be controlled by the ave voltage of the receiver
which is detecting the stronger radio signal.
-Signal-to-noise ratio and circuit reliability (for
voice signals) are both improved by such opera-
tion. This ave voltage is also connected to
terminal 28, through an isolating 2.2-megohm
resistor, where a vtvim may be connected as a
carrier monitor, if desired.

i. Electrical Connections for Simplex and Phan-
tom Operation. Electrical connections for both

simplex and phantom operation (fig. 55) are made
between the phantom and simplex coil mounting
and the jack mounting panels located on the mis-
cellaneous relay rack bay (fig. 15). Follow the
wiring procedure described below when using vf
lines with impedances of 300 to 1,600 ohms. For
lines of other impedance, refer to WECo drawing
B403517-1 and T-623959, furnished with the
equipment. Refer to j below for the recom-
mended wire color coding to be used. :

(1) Run a pair of shielded leads from the
GROUP A LINE COIL jacks, mounted
in upper positions 19 and 20 on the jack
mounting strip, to terminals 2 and 5 on
simplex coil S1A. Connect together ter-
minals 1 and 6 of this coil.

(2) Run a pair of shielded leads from the
GROUP B LINE COIL jacks, mounted
in upper positions 23 and 24 to terminals
2 and 5 on simplex coil S2A. Connect
together terminals 1 and 6 of this coil.

(3) Run a pair of shielded leads from ter-
minals 4 and 7 on coil S1A to the GROUP
A EQUIP jacks mounted in lower posi-
tions 21 and 22.

(4) Run a pair of shielded leads from ter-
minals 4 and 7 on coil S2A to the GROUP
B EQUIP jacks mounted in lower posi-
tions 25 and 26.

(5) Run a lead from terminals 3 and 8, con-
nected together, on S1A to terminal 4
on phantom coil PHA.

(6) Run a lead from terminals 3 and 8, con-
nected together, on S2A to terminal-7
on PHA.

(7) Terminals 2 and 5 on PHA are the input
terminals to the phantom ecircuit that
uses the lines to the carrier terminal
equipment.
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(8) Connect together terminals 1 and 6 of dec voltage for this telegraph circuit should (2)
PHA. then be supplied from the carrier ter-
(9) Run a lead from terminals 3 and 8 on minal. If voltage is to be supplied at
PHA to terminal 1 on SX. The SX coil both ends of the circuit, be sure that the
is the noise killer of the simplex telegraph two voltages are poled correctly to add No. 6 Wire
circuit and is mounted on the simplex in series. If used, the de voltage is con-
and phantom coil panel (fig. 15). nected in series with the telegraph No. 6 wir
10) Mount the telegraph key and sounder sounder and ground connection. '\”“'”:”:'
on the writing shelf (fig. 15) in series 7. Wiring. The following tables are used for (\(r;;l\”l:”
from ground to terminal 2 on SX. The all wiring. ;
Coaxial c:
1) ”'/./‘P l‘t:////'_
From To Color wire Note
. 8 - . Not
Jack mounting plate, positions 25 and 26 lower, Repeat coil mounting plate, coil S2A, terminals | S1 & S1-R.

GROUP B EQUIP 1 and 7. k. L
Jack mounting plate, positions 21 and 22 lower, Repeat coil mounting plate, coil S1A, terminals | S1 & SI1-R. and Car
GROUP A EQUIP. 4 and 7. output

Repeat coil mounting plate, coil S2A, terminals | Jack mounting plate, positions 23 and 24 upper, 2 & R-G. i

2 and 5. GROUP B LINE COIL. 55 b

tepeat coil mounting plate, coil S1A, terminals | Jack mounting plate, positions 19 and 20 upper, 2 & R-G. should |

2 and 5. GROUP A LINE COIL. ment at
Jack mounting plate, positions 19 and 20 lower, | Panel 8 terminal strip TS803, terminals 17 and | Bk & Bk-R. to 5.001

GROUP A REC. 18. : aceental
Jack mounting plate, positions 23 and 24 lower, | Panel 8 terminal st rip TS803, terminals 21 and | Bk & Bk-R. o

GROUP B REC. 22, 1)
tepeat coil mounting plate, coil S2A, terminal lepeat coil mounting plate, coil PHA, terminal 7_| G.

8 or 3.
tepeat coil mounting plate, coil S1A, terminal lepeat coil mounting plate, coil PHA, terminal 4_| Bk.

8 or 3.

Repeat coil mounting plate, ccil PHA, terminal | Repeat coil mounting plate, coil SX, terminal 1 Br-R.

S or 3. 20. Ge
Repeat coil mounting plate, coil PHA, terminals | Phantom circuit.__ _ By b oL & Y6,

5 and 2. Haph
Repeat coil mounting plate, coil SX, terminal 2_._ Telegraph key_ __ ____ - --| Bk. controls
Telegraph key frame__ : -0 i --_ Telegraph sounder__ - _ i Bk, ;
Telegraph sounder__ - AT LR Ground or to local battery (properly polarized)._| Bk. For this
On coils S1A, S2A and PHA and also strap ter- | Strap terminals 3 to 8__ i : e Bl tion of

minals. :

this eq
sections
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Item From

To

TP2 of ground plate______

| Blank panel of miscellaneous relay rack

(b above).
No. 6 wire__ B Blank panel of miscellaneous relay rack__| External ground (b above).
Armored cable two-wire________ Main power cutoff switeh___________-___ Terminals 1 and 2; TS1 in J3 (¢ above).
Armored cable two-wire______ _| Building lighting supply .- - - -~ __ | Terminals 3 and 4; TS1 in J3 (c above).
Coaxial cable (75 ohms)________ Terminals 2 and GND of antenna cou-| Coaxial jacks in position 3 or 4 (upper)
pling transformer. | of hf (d above).
Coaxial cable (75 ohms)________ REC 1 jack (upper) of miscellaneous re- | J201 in hf panel 2 (d above).
lay rack bay. |
Note 1. Connect external alarms if station layout requires (f above).
Note 2. Make loop and space diversity connections if station layout requires (g and h above).
k. Lines Suitable for Interconnection of Receiver (2) Up to 20 miles of loaded cable (19 gage
and Carrier Terminal. The two pairs of receiver B & S, H44 type of loading).

output lines may be required to carry audio
frequencies as high as 6,000 cps. These lines
should be capable of being equalized by equip-
ment at the carrier terminal for frequencies up
to 5,000 cps. The following are examples of
acceptable lines:

(1) Up to 200 miles of 128-mil copper non-

loaded open wire.

(3) Up to 12 miles of 19 gage nonloaded
cable.

Note. For a more complete discussion of
lines and their equalization, refer to WECo
Instruction Bulletin No. 1120, J68312B Line
Amplifier and X-75153D Equalizer Amplifier.
This equipment is part of the distortion measur-
ing equipment which is part of the radio trans-
mitter installation.

Section Il. CONTROLS AND INDICATORS

20. General

Haphazard operation or improper setting of the
controls can cause damage to electronic equipment.
For this reason, it is important to know the func-
tion of every control. The actual operation of
this equipment is discussed in the following

sections.

344144—55——3

91. Radio Receiver R-369/FRC-10
Knob Controls
(fig. 20)

The following tables list the controls and indi-
cators of the receiver and indicate their functions
and normal settings. Figure 71 shows the screw-
driver adjusted controls and the metering switch
labels.

Note. First column lists one set of normal operating
settings or conditions. Others may be required depending
on local operating conditions.
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CARRIER RECT CURRENT

MAIN POWER

VOLUME INDICATOR

INPUT TUNING
PANEL 2 VT CURRENTS
AFC-ZERO ADJ

IST BEAT
OSCILLATOR TUNING

AVC REVERSE

PANEL 3 VT CURRENTS

MAN VOL CONTROL

AFC-

MONITOR TRANSFER

PANEL 4 VT CURRENTS

PWR

PWR—

Figure 20.

~CARRIER OFEF—
AFC SLOW

FAST

- | _-DC METERING :

i _——PANEL SELECTOR

INPUT ATTENUATION DB

L RANGE

HF AMPLIFIER TUNING '

1ST BEAT OSCILLATOR

2ND BEAT
OSCILLATOR TUNING

CRYSTAL SELECTOR

VOLUME CONTROL

CARRIER BRANCH GAIN

VU METER TRANSFER

CARRIER SUPPLY

PANEL 5 VT CURRENTS

TMB870-17

Radio Receiver R—369/F RC-10, front panel knob controls.
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a. Panel 1

Normal setting or condition

| Control or indicator
|

Function

ON__ .

Depends on received signal
and circuit and control
adjustments.

Depends on received signal |

and circuit and control
adjustments.

See funetion_ _ ____________

6(+130V) .

|

‘ \
i \
=1

|

|

|

|

i AFC red lamp (LP101)___

| CARRIER OFF SLOW |

red lamp (LP102).

l
| CARRIER OFF FAST
amber lamp (LP103).

| VF green lamp (LP104)____

! 8 FN fusetron (FN101).___
|
MAIN POWER
(D102).
CARRIER RECT CUR-
RENT meter (M101).

switch

1
|
‘ VOLUME INDICATOR
| meter (M102).

DC METERING meter
(M103).

PANEL SELECTOR
switech (D103)

Illumination indicates that AFC tuning capacitor is near
either end of its range. Alarm buzzer B10l operates
simultaneously with lamp.

When AFC switch on panel 3 is in SQUELCH position,
illumination indicates loss in carrier (caused by fading,
mistuning of receiver, low signal-to-noise ratio, etc.)
lasting more than 2 seconds. Lamp is always illuminated
when AFC switch (D303) is in OFF position. Lamp
never lights when AFC switch is in ON position.

When AFC switch on panel 3 is in SQUELCH position,
illumination indicates loss of carrier. For loss of carrier
not exceeding 2 seconds, this lamp only will be illuminated.
For longer loss of carrier, both LP102 and LP103 will be
illuminated. Refer to AFC switch function above.

When extinguished, indicates loss of filament, screen, or
plate potentials of carrier amplifier V405 or opening of
fuse F401.

Protects ac circuit 1 consisting of all power loads except
three utility outlets and heater lamp on ac circuit 2.

In ON position, it connects ac circuit 1 of receiver to ac
power line.

Measures portion of rectified current produced in ave rectifier.
V307A, indicating relative strength of received pilot
carrier frequency. Reading is under control of manual
volume control when VOLUME CONTROL is in MAN
position, and shows relative carrier strength after ave
action when in AUTO position.

Indicates vf output level of group A or B signals in vu.
VU METER TRANSFER switeb (D405) on panel 4
transfers meter to selected group. Meter has 8-db pad,
which is 8 vu lower than actual output. For example,
reading of zero is actually +8 vu.

Reads direct currents or de potentials of selected points in

receiver. Opeiates with PANEL SELECTOR switch
(D103) and individual panel switches (that is,
PANEL 2 VT CURRENTS switch D205,
PANEL 3 VT CURRENTS switch D302,
PANEL 4 VT CURRENTS switch D402, and
PANEL 5 VT CURRENTS switch D502).

Eight positions which function as follows:

Position Function
OFF Disconnects DC METERING meter from cir-
cuit.
2 Connects PANEL 2 VI CURRENTS switch
. to DC METERING meter.
3 Connects PANEL 3 VT CURRENTS switch
to DC METERING meter.
4 Connects PANEL 4 VT CURRENTS switch
to DC METERING meter.
5 Connects PANEL 5 VI CURRENTS switch
to DC METERING meter.
6(—130V) Connects —130-volt output of power supply
(panel 6) to DC METERING meter.
6(4+130V) Connects + 130-volt output of power supply
(panel 6) to DC METERING meter.
7(4+250V) Connects + 250-volt output of power supply

on panel 7 to DC METERING meter.
Meter now reads full scale for 400 volts
Adjust supply for meter reading of 125.
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b. Panel 2

Normal setting or condition Control or indicator Function

With 341C plug inserted in ____ R Termination for antenna connection from miscellaneous relay
ANTENNA coaxial jack rack jack REC 1.

(J201).

With 341C plug inserted in _________ e -----| Connection to INPUT ATTENUATION DB switch D202.
REC INPUT coaxial Connecting J201 to J202 with 341C plug (PG201) connects
jack (J202). antenna to receiver.

Obcmmemmee e INPUT ATTENUATION | Positions 30, 20, 10, and 0. Used to connect different

| DB switch (D202). attenuator pads into rf signal path, thus reducing cross-

modulation on strong signals. Adjusted so that peak
reading of CARRIER RECT CURRENT meter does
not exceed 70.

See function_______ ___ -—-| INPUT TUNING capaci- | Dial scale reads 0 to 10. Variable capacitor used as trimmer
tor (C202). | in grid circuit of hf amplifier. Adjusted for maximum
reading on CARRIER RECT CURRENT meter with

ave off.
See figure 23____ - HF AMPLIFIER TUN- | Dial marked with 500 divisions. Variable ecapacitor in
ING capacitors (C201 tuned-grid circuit of hf amplifier V201; ganged with
and C211). variable capacitor (C211) in tuned-plate circuit of this

amplifier. Adjusts circuit to frequency of incoming signal.
Resonance indicated by maximum deflection, to right,
on CARRIER RECT CURRENT meter when ave

is off.
As required-______________| RANGE switch (D203).___] Two positions. In 4-10.3 MC position, selects low band.
In 10.3-28 MC position, selects high band.
0, U AFC-ZERO ADJ capacitor | When AFC switch on panel 3 is in SQUELCH or ON posi-
(C901 part of MO 201 tion, this variable capacitor is driven by afc circuits to
‘ control unit). | control frequency of first or second beat oscillator (de-

pending on setting of 1ST BEAT OSCILLATOR switch
D209). Depressing knob engages manually operated
friction clutch, thus enabling resetting of calibrated scale
of unit to 0, or permits fine tuning of receiver to point
where afc motor can take control when knob is released.
| Dial is illuminated with two lamps, LP901 and LP902.
HF AMP V201 20MA___ | PANEL2 VT CURRENTS | Seven positions (fig. 71). Permits metering direct currents at

switch (D205). | selected points in this panel. Determines operating con-

‘ | dition of selected stage.
CRYSTAL_______ . IST BEAT OSCILLATOR | In VARIABLE position, first beat oscillator is variable
switch (D209). inductance-capacitance type oscillator using tube V207.

| Afc circuits control frequency of stage. In CRYSTAL
‘ } position, first beat oscillator is erystal-controlled and oper-
‘ ates on any one of 10 frequencies. Tube V206 is used as
| oscillator and tube V207 is reconnected to act as limiter and
| | cathode follower for output of crystal oscillator. Also, afe
| J circuits are switched to control frequency of second beat

oscillator.
| VI HEATERS (1 AMP | Protects primary of filament transformer supplying power to
fuse (F201). | filaments of tubes in hf panel 2.
See figure 23______________ IST BEAT OSCILLATOR | Variable capacitor in tuned circuit of variable first beat oscil-
TUNING capacitor ‘ lator (V207). Dial is marked with 500 divisions. Controls
(C250). | resonant frequency of stage. Resonance indicated by

' maximum deflection of CARRIER RECT CURRENT
meter right when ave is off. Because of sharp selectivity
of circuits coupling signal to CARRIER RECT CUR-
RENT meter, first visual indication of resonance probably
will be deflection, to right, on VOLUME INDICATOR
mecer. When 1ST BEAT OSCILLATOR switch is in
| CRYSTAL position, V207 no longer acts as oscillator, and
‘ varying capacitor peaks output of crystal stage.
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c. Panel 3.

Normal setting or condition

Control or indicator

Function

ZERO ADJ capacitor |
(C260) and switch (D208).

AFC REVERSE switch
(D206).
| CRYSTAL SELECTOR

switch (D207).

As required._ I _| 2ND BEAT OSCILLATOR

TUNING capacitor
(C261).

—5 to 0 to -+5 scale.

| 2ND HEAT OSCILLATOR | Variable capacitor (C260) in tuned-grid circuit of second beat

oscillator and push-button switch (D208) are used simul-
taneously during initial installation of receiver. Occa-
sional rechecking may be needed. Depressing switch
completes signal path so that harmonics (including 28th)
of 100 ke go to 2.8-me if. amplifier. Variable capacitor is
screwdriver adjusted so that resonant frequency of second
beat oscillator is exactly 100 ke away (lower in frequency)
from 2.8 me. This result is indicated by maximum reading
on CARRIER RECT CURRENT meter. Paragraph 30
gives correct procedure when making this adjustment.

Permniits reversing direction of rotation of afc motor, depend-

ing on whether frequency of first beat oscillator is above or
below incoming signal. Set to position 1 for frequencies
below 10 me, and to position 2 for frequencies above 10 me,
when 1ST BEAT OSCILLATOR switch is in VARIABLE
position. Always in position 2 when 1ST BEAT OSCIL-
LATOR switch is in CRYSTAL position.

In 0 position, it disables first beat oscillator (crystal) V206.

In positions 1 through 10, it selects different quartz
crystals that control resonant frequency of first beat oscil-
lator (crystal).

Variable capacitor in tuned-grid cir-
cuit of second beat oscillator. Control is used for tuning of
second beat oscillator. Correct resonant frequency indi-
cated by maximum deflection, to right, of CARRIER
RECT CURRENT meter, when tuned to carrier of in-
coming signal (when avc is off). Slow adjustment of this
control (when AFC on panel 3 is in SQUELCH or ON
position) will cause AFC-ZERO ADJ dial to rotate under
control of afe circuit.

Normal setting or condition |

| VI HEATERS 1

Not used._

As required_

Adjusted per paragraph 36,_2

Adjusted per paragraph ‘%h‘
IF AMP 1 V301 20 MA___ ‘

Adjusted per paragraph 3(‘),3

Control or indicator

AMP |
fuse (F301). ?

IF AMP INPUT jack |
(J301).
MAN VOL CONTROL

potentiometer (P305).

AUTO VOL CONTROL | Screwdriver adjusted.

MAX GAIN potentiom-
eter (P304). ;

AUTO VOL CONTROL
DELAY potentiometer
(P302).

PANEL 3 VT CUR-
RENTS switeh (D302).
SQUELCH CONTROL |
CAR GAIN potentiom-
eter (P303). |

0 to 10 scale.

Screwdriver adjusted.

Protects primary of filament transformer supplying power

to tubes in if. panel 3.

Coaxial jack permits injection of 100 £6 ke signal to 100 ke

if. amplifiers for test purposes.

Operates only when VOLUME CONTROL

switech D304 is in MAN position. Varies gain of receiver.

Adjusts gain of ave de amplifier so

that with no carrier input noise level output is 6 db below

normal speech output.

Adjusts bias on ave de amplifier so
that with normal carrier plate current of ave de amplifier
produces correct amount of bias voltage for stages con-
trolled by ave circuit. '

Eight positions (fig. 79).
at selected points in this panel.

Screwdriver adjusted. Adjusts afc squelch circuit to oper-
ate when carrier to noise relationship drops to a predeter-

Permits metering direct currents

mined value.

Adjusted per paragraph 36| SQUELCH CONTROL | Screwdriver adjusted. Adjusts noise level applied to squelch

NOISE GAIN potenti- |
ometer (P306). |

if. noise detector.
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Normal setting or condition Control or indicator Function

AULO oo cmcmmmmna. — VOLUME CONTROL | In AUTO position, ave circuits are connected to control
switch (D304). gain of receiver. In MAN position, gain of receiver is
controlled by MAN VOL CONTROL potentiometer,
P305.
AFC switeh (D303)________ | Three-position tap switch that determines type of operation
of afe circuits.
Position Function

OFF Afc circuit disabled. CARRIER OFF SLOW
and CARRIER OFF FAST lamps always
illuminated.

SQUELCH Afec squelch circuit operative. When noise ex-
ceeds carrier, afc circuits are disabled to
prevent possible detuning of receiver, caus-
ing CARRIER OFF lamps to illuminate.

ON Afc circuits always operative regardless of
signal-to-noise conditions. CARRIER OFF
lamps never 1lluminated even with loss of

| [ carrier.
Approximately 9.1 (fig. 83) 4‘ CARRIER BRANCH | Used to adjust voltage applied to carrier amplifier (V305) to
| GAIN potentiometer | compensate for degree of carrier suppression in use at

| (P301). transmitter. Indirectly has secondary control of receiver
| gain.
Note. Increasing setting of CARRIER BRANCH GAIN control applies
larger signal (carrier) to ave circuits and produces higher reading on CARRIER
RECT CURRENT meter. Increased signal to ave circuits also produces de-
crease in receiver gain as indicated by lower reading on VOLUME INDI-
CATOR meter.

Caution: Control should not be used to change receiver
| gain during operation. It should always be set to’corre-
3 spond with degree of suppression used at transmitter (par.
31 and 39). If greater line output is required than that
originally adjusted for (using sideband voltage hybrid read-

| ing of 30), it should be obtained by adjusting VF GAIN A
or VF GAIN B.

d. Panel 4.

Normal setting or condition Control or indicator Function

~~-----—----| MONITOR TRANSFER | In position A, it connects output of group A vf signals to
switch (D406). MONITOR jacks on receiver. In position B, it connects

| group B vf signals to MONITOR jacks.
MONITOR jacks (J401 | Permit plugging in pair of headphones across outputs of
and J402). either group A amplifier 2 or group B amplifier 2, de-
pending on setting of MONITOR TRANSFER switch.
Loudspeaker D-124852 (Special 100-F) may also be-

| | used here.

GROUP B AMP 1 V401B | PANEL 4 VT CUR- | Seven positions (fig. 71). Permits metering direct currents

2 MA. | RENTS switch (D402). currents or de potentials of selected points in this panel.
Caution: Do not leave on S B VOLT HYB V401A 20V.
LOCAL__________________ CARRIER SUPPLY | In LOCAL position, it selects output of 100-ke oscillator

switch (D403). | as conversion signal supplied to third demodulators.
In RECON position, selects 100-ke reconditioned carrier
‘ as conversion signal supplied to third demodulators.
e | VU METER TRANSFER | In A position, it connects output of group A amplifier 2 to
switch (D405). VOLUME INDICATOR meter. In B position, it
’ connects output of group B -amplifier 2 to VOLUME
INDICATOR meter.
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Normal setting or condition | Control or indicator

Adjusted per paragraph 29_| VF GAIN A potentiometer |

| (P403). ;

(AT | VF LINE TRANSFER
switch (D404).

i .
Adjusted per paragraph 32_‘ DEM CAR GAIN poten- |

| tiometer (P402).
Adjusted per paragraph 29_| VF GAIN B potentiometer

| Scerewdriver adjusted.

Function

Screwdriver adjusted. Adjusts output level of group A
amplifiers.

Screwdriver adjusted. In N position, output of group A
amplifiers connects to line 1 and output of group B ampli-
fiers connects to line 2. In R position, lines are reversed
and output of group A amplifiers connects to line 2, and
output of group B amplifiers is connected to line 1.

Screwdriver adjusted. Controls level of 100-kc conversion
signal applied to third demodulators.

Adjusts output level of group B

(P401). ‘ amplifiers.
e. Panel 5.
Normal setting or condition \ Control or indicator 1 Function
AFC RECT V507 40 MA,_% PANEL 5 VT CUR- h Thirteen positions (fig. 71). Permits nietering direct
|  RENTS switch (D502). | currents at selected points in this panel.
OSCILLATOR | Screwdriver adjusted. Readjustment normally required
|

Factory adjusted, do not | 100 KC
|  BALANCE potentiom-
eter (P503).

100 KC OSCILLATOR
COARSE TUNING

| switeh (D503).
Adjusted per paragraph 35.| 100 KC OSCILLATOR |
FINE TUNING ca- |

pacitor (C526).

change.

Adjusted per paragraph 35_

Adjusted per paragraph 35.| AUTO FREQ CONTROL

eter (P502).

Adjusted per paragraph 35_‘5 AUTO FREQ CONTROL |
0SC GAIN potentiom- |

eter (P501).
| VI HEATERS 2
fuse (F501).

AMP

CAR GAIN potentiom- :

[
|

only when the 100-kc crystal is changed. Cover hole with

snap-in blank.

Screwdriver adjusted, five position switch.
capacitors into oscillator bridge circuit.
frequency of oscillator to approximately 100 ke.

Serewdriver adjusted. Variable capacitor in bridge circuit
of 100-ke oscillator. Adjusts frequency of oscillator to
center of bandpass of crystal filter YF301. Used with
adjustment of D503.

Switches fixed
Sets resonant

Screwdriver adjusted. Adjusts level of 100-ke carrier
signal in afe circuits.
Screwdriver adjusted. Adjusts level of 100-ke crystal

oscillator signal in afe circuits.

Protects primary of transformer supplying filament power
to tubes in this panel.

f. Panel 6.

Normal setting or condition Control or indicator

Function

| +130V 3.2 FN fusetron Protects primary of power transformer of + 130- and —130-

(F1).

volt power supplies.

—130V 3% AMP fuse (F2)__| Protects secondary of —130-volt power supply transformer.

ADJ VOLTS +130V po-
tentiometer (P1).

ADJ VOLTS —130V po-
tentiometer (P2).

PWR switeh (S1)__________

Set for +130V____________
Set for —130V _________-- ‘

ON____ -

Screwdriver adjustment. Adjusts output voltage of +130-
volt power supply.
Screwdriver adjusted.

supply.
In ON position, it connects 115-volt ac circuit to primaries
of +130-volt power supply transformers.

Adjusts output of —130-volt power




g. Panel 7.

Normal setting or condition Control or indicator ‘ Function
e N - ——e _‘§_¥ — - @ O
- | - -
3.2 FN fusetron (f1)_______| Protects primary of +250-volt power supply transformer.
ON__ -~ PWR switch (S1)__.________| In ON position, it connects 115-volt ac circuit to primary

| of 4+250-volt power supply.

Set for 250V __ ——-----| ADJ VOLTS potentiometer | Screwdriver adjusted. Adjusts output of 4 250-volt power

(P1). supply.
22. Vacuum Tubes and Functions ¢. Panel 4.
The designation, type, and function of each — o -
tube in Radio Receiver R-369/FRC-10 are listed i SabeTee ) kit
below: )
V401A____ % 2C51____| Sideband voltmeter at input
a. Panel 2. | | to hybrid coil.
| V401B____ % 2C51____ Group B amplifier 1.
Designation ‘ Tube type | Function V402_ 6AQ5_ _____ Group B amplifier 2.
[ V403A____| % 2C51____| Carrier voltmeter D3.
V201.__ | 6BAG | Hf amplifier. V403B____ % 2C51____| Group A amplifier 1.
V202____ | 6AS6____ First demodulator. 2 —— 6AG5...____| Group A amplifier 2.
V203_____ 1 6BA6_____ | 2.8-mc amplifier. V405____ __ 5591/403B__| Carrier amplifier, 100 ke.
V204____ | 6AS6_____ | Balanced second demodulator. e -
V205___ _ | 6AS6__ -| Balanced second demodulator.
V206_____ -| 5591/403B | First beat oscillator (crystal). _
V207 | 2C51.______| First beat oscillator (variable). d. Panel 5.
V208______| 2C51_______| Second beat oscillator (2.7 me). — — ——— -_—
‘ | Designation Tube type Function
b. Panel 3. V501 | 5591/403B__| 100-ke amplifier.
e T 7502______ 5591/403B__| Carrier amplifier, 100 ke.
Designation Tube type | Function V503______| 6AQ5_____ | Afe amplifier.
*" V504_ | 6AQ5.__ | Afc amplifier.
V301____ | 6BA6 | If. amplifier 1, 100 ke. V5051 6AQ5._.__| Afc amplifier.
V302____ | 6BA6______| If. amplifier 2. 100 ke. V506...._.| 6AQ5.._.__| Afc amplifier.
V303 | 6BA6______| If. amplifier 3, 100 ke. 007_..-| 6X4.____.| Afc rectifier.
V304______| 6AQ5._____| If. amplifier 4 100 ke, V508 .| 6X4______| Afe rectifier.
V305._ | 5591/403B__| Carrier amplifier 1, 100 ke. 609 - .| 6K .| Aifo dootifier,
V306___ | 5591/403B | Carrier amplifier 2, 100 kc. V510 | 6X4.....__| Afc rectifier.
V307A____| % 6AL5._ 7_5 Ave rectifier. \.::)11 _____ ,?.?91/’4038_, 100-ke oscillator 1.
V307B._ ,,‘ ¥ 6AL5 : Squelch carrier rectifier. \312‘ =55 ??91':4(_)3B“ | 1‘00'].{0 oscillator 2.
V308A____| 1% 2C51 ‘ Ave de amplifier. V513______| 5591/403B__| Carrier alarm slow.
V308B__ _| % 2C51 | ‘Squelch carrier de amplifier. - = S
V309A_ ___| % 2051 | Squelch, low-frequency noise
1 | amplifier.
V309B -| % 2C51 | Squelch, low-frequency noise
‘ ‘ detector.
V310______| 559/403B___| Limiter 1.
V31l ; 5

591/403B__| Limiter 2.
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¢. Panel 6.
Designation Tube type Function
Vi._--_... 5R4gy or -+ 130-volt rectifier.
422A %,

V2. . 350B____.__ +130-volt voltage control.
V3. - 350B. - 4 130-volt voltage control.
)¢ S— 2C51_______| +130-volt control amplifier.
|1 TR R— 0B2________ +130-volt voltage regulator.
V6. - 6X4_______ —130-volt rectifier.
V7o 6AQ5_ - — 130-volt voltage control.
V8 2C51 —130-volt control amplifier.
VO OB2 __m —130-volt voltage regulator.

* Tubes 6A87G and 5R4GY must n;)t be used in combination with tubes
421A and 422A. Refer to notes on figures 81 and 82.

f. Panel 7.

Designation Tube type Function
S 7 V——— 5R4GY or | +250-volt rectifier.
422A%*. |
V2 __ ____| 5R4GY or | +250-volt rectifier.
422A%.
" - 6AST or | +250-volt voltage control tube.
421A%*.
V4________| 6AST or | +250-volt voltage control tube.
421A%.
; J— | 0D3_ - +250-volt voltage regulator.
A7/ T | 2051_______| +250-volt control amplifier.

sTubes 6AS7G and 5R4GY must not be used in combinavion with 4214
and 422A tubes. Refer to notes on figures 81 and 82.

Section Ill. PREOPERATION TEST PROCEDURES

23. General

Operation of Radio Receiver R-369/FRC-10
consists of tuning the receiver to a selected fre-
quency, operating at that frequency, and changing
to a new frequency, as required. To assure proper
operation of the receiver, perform the tests de-
scribed in paragraphs 24 through 38 carefully.
Make all of these tests before placing the receiver
in operation on a radiotelephone and/or radio-
teletype circuit. Some of these tests will require
the adjustment of screwdriver controls. For
rapid approximate resetting of these screwdriver
adjustments, mark one end of the screwdriver slot
with white paint. When the test has been made,
put a small pencil mark on the panel opposite the
paint mark for future reference.

94. Sequence of Tests

The preoperational tests should be made in the
order given below. Differences may exist between
some receivers as noted in paragraph 13. Instruc-
tions are given in paragraph 25 for the elimination
of the differences. In the following tests, unless

344144—55——4

otherwise specified, assume that the INPUT
ATTENUATION DB control is set at 0.

|
Test 5 | Par.
No. | Test | “ref

\
1 | Filament voltage check and output voltage | 26
| adjustment of & 130- and +250-volt recti-

fiers.

2 | Operational test of alarm system and safety | 27
|  switches. 3

3 | Vacuum-tube currents tests .- ———--—-—- | 28

4 | Frequency characteristic test of if. and vf | 29
| circuits.

5 | Second beat oscillator frequency adjust‘ment‘_,‘ 30

6 | Calibration of CARRIER BRANCH GAIN | 31
| potentiometer. }

7 | Gain test of local and reconditioned carrier | 32
I signals. :

8 | Test and adjustment of ave ireuite - o coass | 33

9 E Signal-to-noise ratio test_ .- ------- Y i | 34

10 | 100-ke oscillator frequency adjustment and | 35
i afc action.

11 | Afe squelch circuit adjustment_ - --——----- | 36
12 \ Initial frequency line-up using first beat oscil- | 37
| lator (crystal) V206. ‘

13 “ New frequency line-up using first beat oscil- | 38

lator (variable) V207. B -
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25. Procedures to Remove Differences

in Equipments

Differences in receivers by serial number are
described in paragraph 13. A kit of components,
if required, and instructions for application (modi-
fication work order) are normally supplied so that
important differences can be removed. If these
changes have not been made, the following gives
the essential information.

a. Frequency Range Change from 4 to 23 Me to
410 28 Me. Inductances 201 and 1204 on 4- to
23-mc range receivers are connected with heavy
copper straps to C203 and (212, respectively.
To effect the modification, clip this strap ¥ inch
beyond its fastening on the coils; then clean the
end of this strap and solder it 1% turns down
(toward the panel) from the end of the coil.
Retrack the hf amplifier (par. 115) and prepare a
new calibration curve. Figure 23 shows a typical
curve.

b. Overload Protection Circuit (par. 74). Im-
mediate protection should be given to any receiver
without an overload protection ecircuit. The
components listed below are mounted on apparatus
mounting strip assembly TSE (fig. 75).

(1) Figures 75 and 91 show the location and
wiring of the circuit. The required parts
are—

(a) Capacitors C340 and C341, .01 micro-
farad (uf) +£10 percent 300 volts.

(b) Resistors R398 and R399, 43,000 ohms
410 percent 1 watt.

(c) Resistors R396 and R397, 1,000 ohms
+10 percent ¥% watt.

(d) Varistors RV301 and RV302, WECo
400A varistor (germanium crystal diode
rectifier).

(¢) Mounting strip TSE for above The
assembly with all above parts mounted
is coded ED-45104-95G-1 APP MTG
STRIP ASSBLY. by WECo.

() 1 foot, wire, 22 gage, single stranded
KS-9819 (White)

(9) 1 foot, wire, 22 gage, single stranded
KS-9819 (White-Red-Yellow).

(k) 1 foot, wire, 22 gage, single stranded
KS-9819 (White-Red-Green).

(1) 100-ohm resistor, used only during the
installation test for shunting meter
M103, DC METERING.

(2) The theory of circuit o >eration is given in
paragraph 74.
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(3) Figure 75 shows the installation and figure

91 shows the wiring of the circuit in if,
panel 3 (J—41602E unit) of Radio Re-
ceiver R-369/FRC-10. Do not solder
the white wire permanently to trans-
former T304 until the test described in
(4) below is made.

Caution: When soldering the white
lead to terminal 6 of TSE, or when sol-
dering the varistors to the terminals, hold
the pigtail wire of the varistor at the
varistor with a pair of flat-nosed pliers
to avoid overheating the varistor.

(4) The following test should be made to

determine if the overload protection cir-
cuit is functioning properly.

(e) Remove the mats from metering panel
1.

(6) Connect a 100-ohm resistor across
the terminals of meter M103 (DC
METERING). Replace the mat.

(¢) Remove the mat from if. panel 3.

(d) Connect the 22DT signal generator to
IF AMP INPUT jack.

(e) Set the signal generator to an output
of approximately 100 ke and 100 uv
(50-uv input to the receiver).

(f) Turn the VU METER TRANSFER
switch on panel 4 to group B to prevent
its going off scale and tune the signal
generator in group A.

(9) Set PANEL SELECTOR switch to 4
and turn PANEL 4 VT CURRENTS
switch to SB VOLT HYB V401A 20V,
Temporarily close the safety switch in
panel 3, using a taped screwdriver.

As the MAN VOL CONTROL is
turned clockwise, meter M103 should
increase to 200 or above. Turn MAN
VOL CONTROL fully counterclock-

wise.

(h

~—

(2) Open the safety switch in panel 3.

(7) Connect the wire from TSE terminal
6 to transformer T304 terminal 4.
Temporarily close the safety switch in
panel 3 again. As the MAN VOL
CONTROL is turned clockwise, the
maximum reading on M103 should be
less than 100. Open the safety switch
in panel 3.

(k) Remove the 100-ohm shunt from M103.
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(I) Replace the mats on panels 1 and 3
(J—4IGOQC and J—41602E units).

Note 1. The test makes use of the vtvm
in the receiver by shunting the DC METER-
ING meter with a 100-ohm resistor to make
it read higher values. The removal of the
metering panel 1 mat and the use of the
shunting resistor can be avoided if the
Measurements Corporation model 62 vtvm
is used. Use of this meter at transformer
T304 will permit the if. amplifier 4 tube
(V304) to be removed during the test, thus
protecting the ecrystal filters. If WECo
400A varistors or a substitute (such as type
IN34) are not available, it is possible to
mount a dual diode such as the 6AL5 (from
spares) behind the mat in place of the varis-
tors. This requires a source of 6.3-volts ac
for the filament. The source can be trans-
former T307, supplying other tubes in the
panel. The secondary supplying V307A and
V308A is the most lightly loaded and should
be used for this purpose.

Note 2. If the complete mounting strip
assembly is not available and must be made up
from component parts, the following instruc-
tions should be followed to establish the polar-
ity of the crystal rectifiers. To test a diode
rectifier for polarity, use a 1.5-volt (maximum)
battery in series with a 0- to 1-milliampere
meter and a 1,500-ohm resistor. Connect the
minus side of the battery to one meter terminal
and one end of the 1,500-ohm resistor to the
other meter terminal. The crystal diode con-
nected between the free end of the 1,500-ohm
resistor and the plus terminal of the battery
will conduct more when terminal 1 (the arrow
head on a schematic diagram) is connected to
the plus terminal of the battery than when
terminal 2 (the straight line on a schematic
diagram) is connected there. In figures 38 and
87. current flow is in the direction that the
arrow points (electron flow is in the opposite
direction).

¢. First Beat Oscillator Capacitor Mounting.
In some receivers, C250 is mounted on the side
of the oscillator case. To convert to the present
method of mounting (fig. 21), two support
brackets are required. The brackets required
are B 505911 and B 505912 and have been fur-
nished by the maunufacturer. Also required, are
removal of the three pillars to the side of the case,
and careful mechaunical alignment to insure that
there is no backlash when turning 1ST BEAT
OSCILLATOR TUNING dial. This operation
is described in BTL Trans. Development Letter
1475.

d. Miscellaneous Resistors. Resistor R287 is a
10,000-ohm, }%-watt resistor, mounted between ter-

minal 6 of D205 and ground. Itiswired as shown
in figures 87 and 90. It prevents oscillator fre-
quency shift when PANEL 2 VT' CURRENTS
switch is operated. Resistor R288 is a 1,000-ohm,
-watt resistor, mounted on terminal strip TSJ
in the second beat oscillator (figs. 21, 36, 87,
and 95).

96. Filament Voltage Check and Output Volt-
age Adjustment of +130- and +250-
volt Rectifiers

a. Test the ac line and filament voltages
throughout the receiver, following the procedure
given in (1) through (12) below:

(1) Set the MAIN POWER switch to the
ON position.

(2) Remove the mat of panel 2.

Warning: Line voltage is still on in
this panel.

(3) With the volt-ohm-milliammeter, check
the ac line voltage across terminals 2
and 4 of TS203 (fig. 74) in the upper
left corner of panel 2. Figure 19 indi-
cates the method of reading the terminals
numbers. The line voltage reading
should be 115 volts +5 percent. It is
desirable to work in the upper part of
the voltage tolerance range.

(4) If the line voltage is outside the limits
given in (3) above, as a temporary ex-
pedient, install variac V5 on the plate
of the knockout box used for panel 5,
and wire so that the MAIN POWER
switch controls the primary of the
variac. Adjust the variac to make the
voltage reading 115 volts as measured
in (3) above.

(5) With the volt-ohm-milliammeter, check
the ac voltage across terminals 3 and 5
and across terminals 6 and 7 of trans-
former T202 (fig. 74), located in the lower
left corner of panel 2. The voltages
should be between 5.8 and 7.2 volts.

(6) Remove the mat of panel 3.

(7) With the volt-ohm-milliammeter, check
the ac voltage across terminals 3 and 5
and across terminal 6 and 7 of trans-
former T307 (fig. 75), located in the upper
left corner of panel 3. The voltages
should be between 5.8 and 7.2 volts.

(8) Remove the mat of panel 4.

(9) With the volt-ohm-milliammeter, check
the ac voltage across terminals 3 and 5
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and across terminals 6 and 7 of trans-
former T401 (fig. 76), located in the lower
left corner of panel 4. The voltages
should be between 5.8 and 7.2 volts.

(10) Remove the mat of panel 5.

SAFETY SWITCH

(11) With the volt-ohm-milliammeter, check
the ac voltage across terminals 3 and 4 of
transformer T501 (fig. 77), located in the
lower left corner of panel 5. The voltage
should be between 5.8 and 7.2 volts.
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Figure 21. Hf amplifier, panel 2, rear view, component location. TM 870-18
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(12) If any of these voltages are out of limits,
troubleshooting is required (figs. 88 and
par. 107).

b. Test the output voltages of the two regulated
tube rectifiers, following the procedures in (1)
through (8) below:

(1) Set the two PWR switches on panels 6
and 7 to the ON positions.

(2) Rotate the PANEL SELECTOR switch
to the 7(+250V) position.

(3) Observe the DC METERING meter.

(4) Adjust the ADJ VOLTS potentiometer
on panel 7 for a reading of 125 on the
DC METERING meter. In this par-
ticular case, to obtain the value in volts
multiply the scale reading by 2. Thus,
125 multiplied by 2 equals 250 volts.

(5) Rotate the PANEL SELECTOR switch
to the 6(+130V) position.

Note. This panel operates only after the
voltage of panel 7(+250V) is on.

(6) Adjust the 4130V ADJ VOLTS poten-
tiometer on panel 6 for a reading of 130
on the DC METERING meter. The
multiplying factor of 2 is not required.

(7) Rotate the PANEL SELECTOR switch

to the 6(—130V) position.

(8) Adjust the —130V ADJ VOLTS poten-
tiometer for a reading of 130 on the DC
METERING meter.

97. Operational Test of Alarm System and
Safety Switches

@. The operational test checks the operation of
the alarm system and safety switches. If the
alarm system has been connected to an external
alarm, a cutoff switch may have been installed
locally in this extension so that, during mainte-
nance or shutdown, the external alarm may be
disconnected. In this test, the external alarm
should be checked for correct operation.
b. Follow procedure described in (1) through
(10) below:
(1) Remove the 341A coaxial plug from the
ANTENNA and REC INPUT jacks.
(2) Rotate the CARRIER SUPPLY switch
on panel 4 to the LOCAL position.
(3) Rotate the AFC switch on panel 3 to the
SQUELCH position.
(4) Leave the PANEL SELECTOR switch
at the 6(—130V) position.

(5) Set the MAIN POWER switch to OFF.
Wait 60 seconds and then set the switch
back to the ON position and observe the
alarm lamps (green VF lamp, amber
CARRIER OFF FAST lamp, and red
CARRIER OFF SLOW lamp). All
three lamps should go on.

(6) Open the rear door of the receiver.

(7) Remove tube V405. Green VF lamp
should be extinguished. Reinsert V405
in the socket. Check to see that the
lamp lights. Be sure to replace the tube
and its shield. Close the rear door.

(8) Push in the AFC-ZERO ADJ knob panel
2. Depress the knob and slowly turn
counterclockwise. The audible alarm
buzzer and red AFC lamp should become
operative as the black 4% index appears
under the hairline. Depress the knob
and turn clockwise. The alarm buzzer
and lamp should be inoperative until the
red 4% index appears under the hairline.
The audible alarm buzzer and the red
AFC lamp should be operative again.

(9) Restore scale to 0 and release knob.

(10) Set the PANEL SELECTOR switch to
the 7(+250V) position. The DC ME-
TERING meter should read 125. Ad-
just, if necessary (par. 26b(4)).

98. Vacuum-Tube Currents Test

a. The test below indicates whether the plate,
cathode, or grid currents of the principal vacuum
tubes are within their normal operating ranges.
The output voltages of two self-contained vacuum-
tube voltmeters are measured with PANEL 4 VT
CURRENT switch in the S B VOLT HYB
V401A 20V and CAR VOLT D3 V403A 4V
positions.

b. Follow procedures in (1) through (5) below:

(1) Remove the 341A coaxial plug from the
ANTENNA and REC INPUT jacks.
(2) Turn the following knobs to these posi-
tions:
(@) VOLUME CONTROL to MAN.
() MAN VOL CONTROL to 10.
(¢) AFC to ON.
(d) CARRIER SUPPLY to LOCAL.

Note. Maintain or return to these settings after
each check unless otherwise specified in the table
under Special conditions column ((5) below).

(3) Turn the PANEL SELECTOR switch
to 6(—130V), 6(+130V), and 7(+4250V),
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in turn, and check rectifier output

METERING meter. Readings should

(¢

voltages on DC METERING meter. be within the ranges shown. !
Refer to paragraph 26 for the correct Note. For convenience, meter scale reading i
procedure. ranges are shown in the following table. An
o o . actual reading may be obtained by using as a
(4) Turn the PANEL SELECTOR s\\'lt('h reference the full-scale value in milliamperes or
to positions 2, 3, 4, and 5 depending on volts shown after the position designation on the (
the panel being checked. Turn the individual PANEL VT CURRENTS switches,
metering knob on each panel to the (5) PANEL4 VT CURRENTS switch should
positions indicated in the chart below to not be left in position S B VOLT HYB
check the scale reading of the DC V401A 20V. 99. |
Position Special conditions = Scale reading range
PANEL 2 VT CURRENTS: -
HF AMP V20120 MA________________ MAN VOL CONTROL on 10__________________ 120-180. e
MAN VOL CONTROL on 0 _________ | 10-20. and
DEMOND 1V202 10 MA__________________ | MAN VOL CONTROL on O____ - _____ | 120-190. made
2.8 MC AMP V20320 MA_______ _________ MAN VOL CONTROL on 10_______________ ----| 120-180. 1,000
MAN VOL CONTROLon O_________________ 0-5. comp
DEMOD 2 V204-V20520 MA______________ MAN VOL CONTROL on 10____________ | 120-190.
BO1-XTAL V206 20 MA___________________ CRYSTAL SELECTOR switch on 0____ | 15-40. b.
IST BEAT OSCILLATOR switch on VARI- (24)
|  ABLE.
BO1-VAR V20720 MA____________________ | IST BEAT OSCILLATOR switch on VARI- | 70-110.
ABLE. ‘
| 1ST BEAT OSCILLATOR switch on CRYSTAL__| 30-60.
BO2V20820 MA_________________________ S it i S S i e | 10-40.
PANEL 3 VT CURRENTS: | |
IFAMP1V30120 MA_______ . __ | MAN VOL CONTROL on 10____ - ___| 120-130.
MAN VOL CONTROL on 0______ S | 0-5.
IFAMP2V30220 MA________ MAN VOL CONTROLon10____ . _____ | 120~180.
MAN VOL CONTROLonO____ _ . ____ | 0-5.
IF AMP3V30320 MA______ MAN VOL CONTROLon10___________ | 120-180. i
MAN VOL CONTROL onoO._____________ | 0-20.
IF AMP 4 V30480 MA______ ___ ______ b e e _| 70-110.
CARAMP1V30520 MA__________________ | MAN VOL CONTROLonO__________ 15-50.
CAR AMP 2 V30620 MA_______________ | MAN VOL CONTROLonoO____ _ _____ [ 70-115.
LIMITER1V310_________________________ | MAN VOL CONTROLonO_______ _________ | 65-100.
LIMITER2V311_______________ )‘ MAN VOL CONTROLonoO______ . __ 65-100.
PANEL 4 VT CURRENTS: |
GROUP B AMP 1 V401B 2 MA____________ MAN VOL CONTROLonO___________ 70-110.
GROUPB AMP 2 V40280 MA________ | N 80-120.
GROUPAAMP1V403B2MA . _____ | . ____| 70-110.
GROUP A AMP 2 V404 80 L. — e 80-120.
CAR, AMP VA0B00 WA oo oommcinnmm | e i oo 60-110.
S B VOLT HYB V401A 20V____ S MAN VOL CONTROLonO____________ 0-10.
CAR VOLT D3 V403A 4V______ DEM CAR GAIN control fully clockwise b_______| 80 minimum.,
CARRIER SUPPLY switch on RECON______ 0-25.

GROUP B AMP 1 V401B2 MA____________ Note. Leave PANEL 4 VT CURRENTS switch in this position.| 70—110.

PANEL 5 VT CURRENTS:

100 KCAMP V501 20 MA_______________ | _____ . R e e 80-120.

CARAMP V50220 MA_ _________________ | ______ e T e 65-110.
AFC switchon OFF________________ 0.

AFC AMP 80 MA V503 through V506______ AUTO FREQ CONTROL CAR GAIN and OSC 80-120.

GAIN controls fully counterclockwise, b

100KCOSC1 V51120 MA_________________ L 80-120.

100KC OSC2 V51220 MA_________________ e e e e 80-120.

CARALMSLOW V51320 MA____________ | _______ T | 75-130.
| AFC switch on OFF (after 15 seconds) ___________| 0.

= Refer to note in (2) above.
b Before rotating screwdriver control, note the position of the slotted shaft so that the control can be returned to its original position after the check is made.
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(6) If the required reading cannot be
obtained, change the tube. If replace-
ment does not bring the reading within
the required range, trouble shooting is
required.

(7) Restore all controls to the normal oper-
ating positions. Insert the 341A coaxial
plug in the ANTENNA and REC
INPUT jacks.

99. Frequency Characteristic Test of If. and V¢
Circuits

a. This test checks the overall frequency re-
sponse of the 100-ke if. amplifier, channel filters,
and vf group amplifiers. This test should be
made with no rf input to the receiver. The
1,000-cps test should be made quarterly and the
complete frequency test annually.

b. Follow the procedure given in (1) through
(24) below:

(1) For testing GROUP B, set the controls
to these positions:

(a) PANEL SELECTOR switch to 4.

(b)) VOLUME CONTROL switch to MAN.

(¢) AFC switch to OFF.

(d) MONITOR TRANSFER switch to B.

(¢) PANEL 4 VT CURRENTS switch to
CAR VOLT D3 V403A 4V.

(f) CARRIER SUPPLY switch to LOCAL.

(9) VUMETER TRANSFER switch to B.

(h) Remove the 341C coaxial plug from
the ANTENNA and REC INPUT
jacks.

(2) Patch the 22DT signal generator through
the modified 440A dummy antenna to
IF AMP INPUT jack J301. Adjust its
frequency to 99 ke and its output for
10,000 microvolts. This delivers a
5,000-uv input to jack J301 (the 100-kc
if. amplifiers). Be sure the dummy
antenna has been modified as described
in paragraph 9f.

(3) Check the DC METERING meter for a
scale reading of 80.

(4) If this value is not obtained, adjust the
slotted shaft DEM CAR GAIN to
assure an adequate 100-kc signal from
the local oscillator for proper mixing
with 99 ke to obtain a 1,000 cps audio
output.

(5) Turn the PANEL 4 VT CURRENTS
knob to S B VOLT HYB V401A 20V.

(6) Turn the MAN VOL CONTROL knob
until the DC METERING meter scale
reading is 30.

(7) Remove the plug from the IF AMNP
INPUT jack.

(8) Check to see that the VF LINE TRANS-
FER slotted shaft is turned to N; then
connect the headset to the MONITOR
jacks.

(9) Insert the 600-ohm plug (271D plug) in
the GROUP A REC (output) jacks in
the miscellaneous relay rack bay. This
plug is used to terminate the channel with
its characteristic impedance so the VU
meter reads properly. Apply the output
of the audio oscillator D-166636 (special
19-C (TS-379/U)) to the GROUP B
REC output jacks. The oscillator is
equipped with binding posts. If a two-
wire cord with a suitable double plug
(327A) for GROUP B REC jacks is not
available to make this connection, use
two test leads connected to terminals 21
and 22 of TS803 or relay panel 8. To
assure that the wires to the telegraph
terminal (connected to these terminals)
are opened, insert a 327A plug in the
GROUP B LINE COIL jacks. Such a
plug is part of the Loudspeaker Set D—
124852 (special 100-F); it may be used
without turning on the loudspeaker set
or disconnecting the 327A plug from it.
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(10) Adjust the audio oscillator frequency to
1,000 cps and its output to give a reading
of —3 vu on the VOLUME INDICA-
TOR meter.

Note. In the following tests ((11) through
(24)), the audio oscillator is used only to provide
a reference frequency.

(11) Reinsert the signal generator plug into
the IF AMP INPUT jack, and adjust its
frequency to 99 ke, listening as the beat
note resulting from the 1,000-cps tone in
channel B and the audio oscillator tone
becomes nearly zero. This is also indi-
cated by a decreasing rate of pulsations
of the VOLUME INDICATOR meter
needle.

(12) Rotate the VF LINE TRANSFER
switch to R. This places the audio
oscillator input in channel A and the
600-ohm terminating plug in channel B.

(13) With a screwdriver, adjust the VF
GAIN B slotted shaft for a VOLUME
INDICATOR meter reading of —3 vu.
Restore the VF LINE TRANSFER
switch to N.

(14) Change the audio oscillator frequency to
give the frequencies shown in the chart
below. Change the signal generator
frequency and check for approximately
zero beat. In each case, throw the VF
LINE TRANSFER switch to R to see
that the meter reading is within the
range given.

Frequency (cps) | Nominal scale reading (vu)

1,000_______ -3 (as'adjusted in par. 295(13)).
100 ________ | —4.5 to —1.5.

300_________| —4to —2.

500.________| —4to —2.

1,000 ______| —3.

2,000.______| —4to —2

3,000_______ | —4to —2

4,000 | —4to —2.

5,000_______| —4.2to —1.8.

6,000 ______| —7to —2.

(15) Remove the plug from the IF AMP
INPUT jack and then repeat the above
checks for channel A as described in (16)
through (24) below.

(16) Set these controls as follows:

() MONITOR TRANSFER switch to A.
(b)) VUMETER TRANSFER switch to A
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(17) Rotate the VF LINE TRANSFER
switch to R to connect the audio oscil-
lator to channel A and the 600-ohm plug
to channel B

(18) Adjust the frequency of the audio oscil-
lator to 1,000 cps and its output to give a
VOLUME INDICATOR meter reading
of —3 vu.

(19) Reinsert the signal generator plug into
the IF AMP INPUT jack. Increase the
signal generator frequency to 101 ke,
listening as the ‘resulting beat note
between the 1,000-cps tone in channel A
and the test oscillator tone becomes
nearly zero. Observe the decreasing
rate of pulsation of the needle on the
VOLUME INDICATOR meter as zero
beat is approached.

(20) Rotate the VF LINE TRANSFER
switch to N to place the audio oscillator
output in channel B with the 600-ohm
terminating plug in channel A.

(21) Adjust the VF GAIN A control for a
VOLUME INDICATOR meter reading
of —3 wvu; then, restore the VF LINE
TRANSFER switch to R.

(22) Repeat the procedure in (14) above, but
set the VF LINE TRANSFER switch
to N.

(23) If the required values are not obtained
in either case, troubleshooting is required.

(24) Remove the test connections and turn
the VF LINE TRANSFER switch to
N. Replace the 341C coaxial plug in the
ANTENNA and REC INPUT jacks.

30. Second Beat Oscillator Frequency
Adjustment

a. This test sets the second beat oscillator
frequency at 2.7 mc by applying 100 ke and its
harmonics (only the 28th harmonic is used) to the
2.8-mc if. amplifier and by adjusting the 2.7-me
oscillator so that the resulting beat frequency at
the output of the second demodulator will be
100 ke.

b. To make the test, follow procedure in (1)
through (6) below:

(1) Make sure that power has been applied
for at least one-half of an hour before
testing.

(2) Remove the 341C coaxial plug from the
ANTENNA and REC INPUT jacks.

31. (
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(3) Set the controls to the following positions:

(@) AFC to OFF.

(b) 2ND BEAT OSCILLATOR TUNING
to 0.

(¢) MAN VOL CONTROL to 7.5.

(d) VOLUME CONTROL to MAN.

(¢) CARRIER BRANCH GAIN to 5.

(f)f MONITOR TRANSFER to B.

(99 CARRIER SUPPLY to LOCAL.

(k) VU METER TRANSFER to B.

(7) AUTO FREQ CONTROL OSC GAIN
potentiometer to its approximate mid-
position.

(4) Plug the headset into the MONITOR
jacks.

(5) Apply the harmonics of the 100-ke
oscillator to the 2.8-mc amplifier by
depressing the 2ND BEAT OSCIL-
LATOR ZERO ADJ push button. Lis-
ten for a tone. If no tone is heard,
adjust the 2ND BEAT OSCILLATOR
7ZERO ADJ slotted shaft until a tone is
heard. Readjust the 2ND BEAT OS-
CILLATOR ZERO ADJ slotted shaft
for a peak reading on the CARRIER
RECT CURRENT meter. The filter
in the carrier branch is sharply tuned
(£10 cycles) and thus the CARRIER
RECT CURRENT meter will deflect
ouly in a narrow range. The maximum
reading will coincide with an audio zero
beat.

Note. If more than one tone is heard at the
beginning of this step, turn the MAN VOL
CONTROL knob counterclockwise until only
one tone is heard.

(6) Remove the headset. Reinsert the 341C
coaxial plug in the ANTENNA and REC
INPUT jacks and restore the controls
to their normal positions.

31. Calibration of CARRIER BRANCH GAIN

Potentiometer
a. This test makes it possible to calibrate the

CARRIER BRANCH GAIN control for various

values of distant radio transmitter carrier sup-
pression.
b. Use the following procedure in (1) through
(10) below:
(1) Remove the 341C coaxial plug from the
ANTENNA and REC INPUT jacks.
(2) Patch the 22DT signal generator through
the converted 440A dummy antenna to

the IF AMP INPUT jack. Adjust the
frequency to 100 kc and the output to
5,000 uv. This applies a 2,500-uv input
to the 100-ke if. amplifier.

(3) Set these controls to the following posi-

tions:

(@) VOLUME CONTROL to MAN.
(b)) CARRIER BRANCH GAIN to 5.
(¢) MAN VOL CONTROL to 5.

(4)

(5)

Adjust the signal generator frequency for

a peak reading on the CARRIER RECT
CURRENT meter, turning the MAN
VOIL. CONTROI: knob to keep the
reading on the scale. Turn the CAR-
RIER BRANCH GAIN control until
the peak scale reading is 130.

Position these controls as follows:

(@) PANEL SELECTOR to 4.
(3) PANEL 4 VT CURRENTS to S B

VOLT HYB V401A 20V.
Caution: Leave in this position only for

this test.
(6) Rotate the MAN VOL CONTROL knob

(7)

until the scale reading of the DC
METERING meter is 30.

Adjust the CARRTER BRANCH GAIN
control to make the peak scale reading of
CARRIER RECT CURRENT meter
130. Record the position of the CAR-
RIER BRANCH GAIN control (flrst
entry in the table in (8) below).

(8) Adjust the signal generator output for

the 100-ke if. amplifier inputs shown
below, by turning the CARRIER
BRANCH GAIN knob to give a CAR-
RIER RECT CURRENT meter scale
reading of 130 at each imput. Record
the setting of the CARRIER BRANCH
GAIN control.

o & Typical
signal generator 100-ke if. am- | Representing ARRIER
Output of CG:‘:I generator plifier input carrier sup- BRANCH
(av) pression (db) | GAIN control
setting
5,000 2, 500 0 4.8
1,600 - 800 10 7.4
500 250 20 91
354_ 177 23 9.7

(9) Remove the test connections and the

341C coaxial plug, and restore the con-
trols to their normal positions.
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(10) Figure 83 is a typical chart for carrier
branch gain dial calibration. Readings
obtained in (8) above should show a
reasonable correspondence to the chart.

32. Gain Test of Local and Reconditioned
Carrier Signals

a. This test checks the gain of the reconditioned
carrier system and the gain of the local 100-ke
oscillator system for proper levels at the input to
the afc system. It also checks the approximate
level of each of these two sources of carrier supply
at the input to the third demodulators.

b. Follow procedure in (1) through (17) below:

(1) Remove the 341C coaxial plug from the
ANTENNA and REC INPUT jacks.
Patch the 22DT signal generator through
the modified 440A dummy antenna (par.
9f) to the IF AMP INPUT jack. Adjust
the frequency to 100 ke and the output
for 10,000 uv (5,000-uv input to the
100-ke if. amplifier).

(2) Set these controls to the following posi-
tions:

(a) PANEL SELECTOR to 4.

(6) VOLUME CONTROL to MAN.

(¢) PANEL 4 VT CURRENTS to S B
VOLT HYB V401A 20V.

(d) AFC to OFF.

(3) Adjust the MAN VOL CONTROL until
the DC METERING meter scale reading
is 30 (3 volts).

(4) Turn the CARRIER BRANCH GAIN
knob to the position for a carrier suppres-
sion of 0 db, referring to paragraph 31.

(5) Readjust the signal generator frequency,
which may have drifted, for a peak read-
ing on the CARRIER RECT CUR-
RENT meter.

(6) Adjust the CARRIER BRANCH GAIN
control until the CARRIER RECT
CURRENT meter scale reading is 100.

(7) Turn the AFC knob to the ON position.

(8) Turn the AUTO FREQ CONTROL
OSC GAIN slotted shaft fully counter-
clockwise to prevent V501 from feeding
a signal to the phasing network.

(9) Set the controls to these positions:

(@) PANEL SELECTOR to 5.
(b)) PANEL 5 VT CURRENTS TO AFC
RECT V507 40 MA.
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(10) Adjust the AUTO FREQ CONTROL
CAR GAIN control until the DQC
METERING meter scale reading is 70.

(11) Turn the AFC knob to the OFF position.

(12) Adjust the AUTO FREQ CONTROL
OSC GAIN control until the DC
METERING meter scale reading is 70.
Turn the PANEL 5 VT CURRENTS
knob to the three other AFC RECT
positions and note the scale readings.
The three readings should lie between
65 and 75 to show that the amplifier and
rectifier tube combinations are ade-
quately matched.

(13) Turn the AFC knob to the ON position
and check to see that the meter scale
reading varies between 10 and 100
because the two 100-ke signals reinforce
and cancel each other. The afc circuit
IS now operating.

(14) Set these controls to the following posi-
tions:

(2) PANEL SELECTOR to 4.

(b) PANEL 4 VT CURRENTS to CAR
VOLT D3 V403A 4V.

(¢) CARRIER SUPPLY to LOCAL.

(15) Adjust the DEM CAR GAIN control
until the DC METERING meter scale
reading is 80 (1.6 volts).

(16) Turn the CARRIER SUPPLY knob to
the RECON position. The meter scale
reading should lie between 65 and 95.
If it does not, troubleshooting is neces-
sary.

(17) Remove the test connections, install the’
341C coaxial plug, and restore the con-
trols to their normal operating positions.

33. Test and Adjustment of Avc Circuit

a@. This test covers the adjustment of the ave
controls and the measurement of their actions.

b. Follow the procedure in (1) through (15)
below :

(1) Adjust the receiver controls in accordance
with the tuning charts (fig. 23) for the
lowest assigned operating frequency.

(2) Patch the 22DT signal generator through
the modified 440A dummy antenna to the
REC INPUT jack. Adjust the signal
generator for the frequency chosen in
(1) above and for an output of 100,000
uv (50,000-uv input to the REC INPUT
jack). Set the INPUT ATTENUA-
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TION DB control to the 20 position;
readjust the INPUT TUNING and HF
AMPLIFIER TUNING controls for
a peak reading on the CARRIER
RECT CURRENT meter.

Note. Smrall values of uv input are easily
obtained by setting the INPUT ATTENUA-
TION DB control to 20. Under this condition,
a voltage attenuation of 10 to 1 exists between
the REC INPUT jack and the grid of the hf
amplifier. For example, a 2-uv reading on the
signal generator meter results in a l-uv output
from the modified 440A dummy antenna. The
INPUT ATTENUATION DB control then
reduces the l-uv signal, resulting in a .l-uv
input to the grid of the hf amplifier.

(3) Terminate both lines by plugging in two
600-ohm terminations (271D plugs or
equivalent) into GROUP A REC and
GROUP B REC jacks in miscellaneous
relay rack bay (fig. 55). This will pre-
vent test signals from going over the
line to the telegraph terminal.

(4) Set these controls to the following posi-
tions: ,

(¢) PANEL SELECTOR to 4.

(b)) VOLUME CONTROL to MAN.

(¢) PANEL 4 VT CURRENTS to S B
VOLT HYB V401A 20V.

(d) AFC to ON.

(5) Check to see that the DC METERING
meter scale reads 30. .

(6) Adjust the CARRIER BRANCH GAIN
knob until the CARRIER RECT CUR-
RENT meter scale reading is 130.

(7) Remove the signal generator output plug
from the REC INPUT jack.

(8) Turn the PANEL SELECTOR to the 5
position and the PANEL 4 VT CUR-
RENTS to any position except S B
VOLT HYB V401A 20V.

Note. To prevent distortion, do not leave
PANEL 4 VT CURRENTS switch on S B

VOLT HYB V401A 20V except when making
a test that requires measurement of S B VOLT

HYB V401A 20V.

(9) Turn the VOLUME CONTROL knob
to the AUTO position. Depress and
turn the AFC-ZERO ADJ knob for a
midscale reading of 0.

(10) With a screwdriver, turn the AUTO
VOL CONTROL DELAY fully clock-
wise, and adjust the AUTO VOL CON-
TROL MAX GAIN control for a noise

reading of —5 vu on the VOLUME
INDICATOR meter. If this reading
cannot be obtained, troubleshooting is
necessary.

(11) Set the AUTO VOL CONTROL DE-
LAY control to its approximate mid-
position.

(12) Reinsert the output plug of the generator
into the REC INPUT jack. If neces-
sary, readjust the receiver frequency for
a peak reading on the CARRIER RECT
CURRENT meter, using the 2ND BEAT
OSCILLATOR TUNING control.

(13) Readjust the AUTO VOL CONTROL
DELAY slotted shaft until the CAR-
RIER RECT CURRENT meter scale
reading is 130.

Note. It takes approximcately 8 seconds for

the meter reading to become stabilized after
the control position is changed.

(14) Position the PANEL 5 VT CURRENTS
switch to AFC RECT V507 40 MA.

(15) Adjust the signal generator for the
receiver inputs shown in the table below.
Read the values on the CARRIER
RECT CURRENT, VOLUME INDI-
CATOR, and DC METERING meters.
A steady reading of the DC METERING
meter (with occasional slow swings) and
a noise reading no higher than given
below indicate that the receiver ave and
afc circuits have stayed in control. If
the receiver goes out of control, as in-
dicated by a sudden drop on the CAR-
RIER RECT CURRENT meter, retune
as required. The receiver may go out
of control when changing the level of the
signal generator at low outputs.

‘ T
l | Equivalent | ;
Signal generator Equivalent‘ input to | RCE'\CBFR(I:%I}{_ | Iffﬁgg’ﬁig

output setting receiver grid of hf | | 5

: i = h RENT (read- than reading
uv b | . |
(uv) | input (uv)s| amplifierd | ing) ot (va)e

‘ (av) |

50,000 |5,000 | 130 —20

100,000 __ ‘

10,000____ - 5,000 | 500 | 115 min_ . —20

1,000 __| 500 | 50 | 100 min._ ; —20

1000 50 | 5 | 85min. =20

10 ; 5 | 5| 70 min____| —15

4_ 2 ‘ 12 60 min____| —10
1| 1

2 e | [ : | 50 min___ | —6

a Modified 440A dummy antenna is used.

b INPUT ATTENUATION DB coatrol is set at 20.

¢ In the last test (1-uv input to the receiver), the VU meter reading required
islisted as —6. This means that —6, —7, —8 to —20 all meet this requirement;
—5 does not meet this requirement.
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(16) Remove the test connections and replace
the 241C coaxial plug. Turn the INPUT
ATTENUATION DB knob to 6 and the
other controls to their normal positions.

34. Signal-To-Noise Ratio Test
a. The test below checks the signal-to-noise
ratio of groups A and B at three operating frequen-
‘cies, throughout the range of the receiver.
b. Follow the procedure given in (1) through
(14) below:

(1) Adjust the receiver controls according to
the tuning charts (fig. 23) for an assigned
operating frequency below 10 me.

(2) Patch signal generator 22DT through the
modified dummy antenna 440A to the
REC INPUT jack. Adjust the signal
generator for the frequency selected in
(1) above and for an output of 10,000 uv
(5,000-uv input to the receiver). Re-
adjust the receiver frequency for a peak
reading on the CARRIER RECT CUR-
RENT meter, using the 2ND BEAT
OSCILLATOR TUNING knob. Ter-
minate each group (A and B) in the
miscellaneous relay rack bay with a
217D plug (600 ohms).

(3) Set the following controls to the following
positions:

(¢) PANEL SELECTOR to 4.

(b) VOLUME CONTROL to MAN.

(¢) MONITOR TRANSFER to A.

(dy PANEL 4 VT CURRENTS to S B
VOLT HYB V401 20V.

(¢) VU METER TRANSFER to A.

(f) AFC to OFF.

(4) Check to see that the DC METERING
meter reading is 30. If necessary, turn
the MAN VOL CONTROL knob to
obtain this value.

Caution: Turn PANEL 4 VT CUR-
RENTS switch to any position other than
S B VOLT HYB V401A 20V after this
step.

(5) Turn the CARRIER BRANCH GAIN
knob until the CARRIER RECT CUR-
RENT meter reading is 130.

(6) Remove the signal generator plug from
the REC INPUT jack and switch the
INPUT ATTENUATION DB to 20.

(7) Adjust the MAN VOL CONTROL knob
for a noise reading of —10 VU on the
VOLUME INDICATOR meter. Do
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not disturb this control during the
following steps.

Note. If this reading cannot be obtained,
troubleshooting is required.

(8) Reinsert the signal generator plug into the
REC INPUT jack. Change the output
of the signal generator to 10 uv (receiver
mput 5 uv).

(9) Connect the headset to the MONITOR
jacks.

(10) Change the second beat oscillator tuning
or the signal generator frequency slightly
so that a tone of approximately 1,600 cps
is heard in the headset.

(11) Decrease the signal generator output
level until the reading of the VOLUME
INDICATOR meter is 0 VU. Record
the receiver input value, which is one-half
of the signal generator output.

(12) Turn the MONITOR TRANSFER and
VU METER TRANSFER knobs to the
B positions and repeat the procedures in
(10) and (11) above.

(13) Adjust the receiver controls according to
the tuning charts (fig. 23) for an assigned
operating frequency in the 10.3- to 23-me
and then in the 23- to 28-mc ranges.
Repeat the procedures in (2) through (12)
above for each frequency. The test
requirements for groups A and B are
listed below.

Maximum re-
ceiver input
(av)

RANGE settings (mec)

4to103_._. . 3:2
103to23__._ . ___ 5.2
23 to 28 - 6. 2

(14) Remove the test connections, insert the
341C coaxial plug, and return the controls
to their normal positions.

35. Frequency Adjustment (100-ke Oscillator)
and Afc Action

a. Follow the procedure below to adjust the
100-ke crystal oscillator frequency and minimize
the afe motor drift under no signal conditions.
After adjustment, the frequency of the 100-ke
oscillator is centered in. the band pass of the 100-ke
filter of the carrier branch. When the receiver
gain is high and there is no signal, it is necessary
to minimize any drift of the afc motor.

R ——

b.

(1)

(3)

(8
(9.

(1(
(1

(1
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b. Follow procedure in (1) through (14) below:

(1) Adjust the receiver controls according
to the tuning charts (fig. 23) for any
convenient frequency, such as 5 mec.
Set VOLUME CONTROL. to MAN,
AFC switch to ON, and CARRIER
SUPPLY switch to RECON.

(2) Patch the signal generator 22DT through
the modified dummy antenna 440A to
the REC INPUT jack. Adjust the
signal generator for the frequency selected
in (1) above and for a 10,000-uv output
(5,000-uv input to receiver).

(3) Adjust thereceiver tuning for a peak read-
ing on the CARRIER RECT CUR-
RENT meter; adjust the MAN VOL
CONTROL knob as required.

(4) Disconnect the signal generator

(5) Set the controls to these positions:

(¢) PANEL SELECTOR to 5

() INPUT ATTENUATION DB to 10.

(¢) PANEL 5 VT CURRENTS to AFC
RECT V507 40 MA.

(6) Turn the AUTO FREQ CONTROL OSC
GAIN slotted shaft fully counterclock-
wise.

(7) Adjust the MAN VOL CONTROL knob
until the scale reading of the DC ME-
TERING meter is 50.

(8) Turn the AFC knob to the OFF position.

(9) Turn the AUTO FREQ CONTROL
OSC GAIN slotted shaft until the DC
METERING meter reads 70.

(10) Turn the AFC knob to the ON position.

(11) Depress and turn the AFC-ZERO ADJ
knob for a scale reading of 0. Release the
knob and time the scale movement to
either the black % or the red )% mark.
The time should be not less than 7.5
minutes.

(12) If this requirement is not met, readjust
the slotted shaft of the 100 KC OSCIL-
LATOR TUNING-COARSE and/or 100
KC OSCILLATOR FINE controls. Re-
peat the procedures in (11) above and in
this subparagraph until the requirement
is met.

Caution: The 100 KC OSCIL-
LATOR BALANCE slotted shaft is
factory-adjusted and must not be dis-
turbed during this test. Adjustment
(par. 117) of this control is needed only

if the components of this section are
changed.

(13) If the oscillator is retuned in (12) above
check to see that the adjustments, level
of the LOCAL or RECON carrier at the
third demodulator (par. 32), have not
been disturbed.

(14) Restore the controls to their normal
position (par. 21).

¢. The test below is made at the time of installa-
tion of the receiver. It is used to determine if the
afc circuit will control the receiver over an ade-
quate frequency range and will operate quickly to
compensate for any drift encountered. It is also
useful as a routine preventive maintenance test.

d. Follow the procedure in (1) through (9)
below.

(1) Set the controls to these positions:

() INPUT ATTENUATION DB to 20.

(b)) VOLUME CONTROL to MAN.

(¢) AFC to SQUELCH.

(d) CARRIER BRANCH GAIN to setting
for 20-db suppression (approximately

9.1, par. 31). '

(2) Adjust the receiver controls according to
the tuning charts (fig. 23) for an assigned
operating frequency below 10 me.

(3) Connect the signal generator through the
modified dummy antenna 440A to the
receiver and set its frequency to that in
(2) above. Set the output of the signal
generator to 1,000 uv (500 uv input to the
receiver).

(4) Tune the receiver to the signal generator
and adjust the MAN VOL CONTROL
knob to obtain a reading of 100 on the
CARRIER RECT CURRENT meter.

(5) Connect oscillator D-166636 (Special
19-C) (TS-379/U) to the external modu-
lation terminals of signal generator
22DT. Adjust the frequency of the
oscillator to 500 cps and its output to
maximum. Set the signal generator
MODULATION switch to the EXT
position.

Note. If it is impossible to obtain adequate
modulation of the signal generator, connect a
low resistance 1:3 ratio transformer between
the oscillator output (primary) and the signal
generator (secondary). A WECo 132C input
transformer is supplied with some equipments
for this purpose. This procedure will give a
better match and will normally make it possible
to obtain about 50 per cent modulation.
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(6) Set the AFC-ZERO ADJ dial to 0.

Retune the receiver, using the 2ND
BEAT OSCILLATOR TUNING, so
that one of the 500-cps sidebands will
be received in the carrier channel.
When this is accomplished properly, it
should be possible to hear two tones,
one of 500 and one of 1,000 cps at the
monitor jacks with the MONITOR
TRANSFER switch set on either A or B.

(7) Set the VOLUME CONTROL knob to

the AUTO position.

(8) Slowly change the frequency of the

oscillator from 500 cps to 800 cps; this
change should take 1 minute. Slowly
reduce the oscillator frequency to 200
cps, taking 2 minutes to move the dial
from 800 to 200. The receiver should
remain in control over the entire range.
The dial of the afc control unit will
turn during this oscillator frequency
change.

(9) Disconnect the signal generator and

restore all controls to their normal
positions (par. 21). If the receiver
does not remain in control during the
preceding test, refer to item 17 of
paragraph 101.

26. Afc Squelch Circuit Adjustment

a. The test below checks the operation of the
afc squelch circuits under the action of receiver

noise.

Improper operation of the ave circuit,

caused by excessive radio noise when the in¢ oming
carrier is normal or caused by normal I‘aleIlOl%(‘
when the incoming carrier fades, is prevented by
the squelch circuit that insures that the afe motor
remains inoperative under those conditions.

b. Follow the procedure described in (1) through
(33) below:
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(1) Set the controls to these positions:

) PANEL SELECTOR to 5.
) MAN VOL CONTROL to 0.
) VOLUME CONTROL to MAN.

(a
()
(¢)
(d) AFC to SQUELCH.
(e

) CARRIER BRANCH GAIN to 10.

(f) PANEL 5 VT CURRENTS to CAR

AMP V502 20 MA.

(2) Terminate each group output by plugging

two 600-ohm terminations (271D plugs
or equivalent) into the GROUP A REC

and GROUP B REC jacks in the mis-
cellaneous relay rack bay (fig. 55).
This will prevent test signals from going
on the line to the telegraph terminal
equipment.

(3) Turn the SQUELCH CONTROL CAR

GAIN slotted shaft fully counterclock-
wise and check the DC METERING
meter for a 0 reading. Check to see
that the CARRIER OFF SLOW and
CARRIER OFF FAST lamps are lighted.

(4) Turn the SQUELCH CONTROL CAR

GAIN slotted shaft one-eighth turn
clockwise and check to see that the DC
METERING reading is still 0. While
observing the CARRIER OFF SLOW
and CARRIER OFF FAST lamps, con-
tinue to turn the shaft clockwise for
one-half turn and check to see that the
lamps are extinguished when the meter
reading reaches 80. The final scale
reading should be at least 85. If this
requirement is not met, turn the AFC
switch to the ON position and observe
the DC METERING meter. Check
V502 if the reading is not within the
range of 65 to 110. If the tube is good
and the requirement is still not met,
return the AFC switch to the SQUELCH
position. Check the relay current flow
adjustment (pars. 110 and 111).

5) Turn the SQUELCH CONTROL CAR

GAIN slotted shaft counterclockw ise until
the meter scale reading is 25, and check
to see that the two lamps are lighted.
If they are not, readjust the relay until
the requirements in this and (4) above
are met. Turn the PANEL 5 VT CUR-
RENTS knob to CAR ALM SLOW
V513 20 MA and check the DC NMETER-
ING meter for 0 scale reading.

(6) Turn the PANEL 5 VT CURRENTS

knob to CAR AMP V502 20 MA
position and turn the SQUELCH CON-
TROL CAR GAIN slotted shaft clock-
wise until the scale reading of the DC
METERING meter is 85 and the two
CARRIER OFF SLOW and CARRIER
OFF FAST lamps are extinguished.
Observe the lamps when the AFC knob
is turned to the OFF position. The
CARRIER CFF FAST lemp (amber)

9)
(10

(11

(14
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should light in less than one-half second.
The CARRIER OFF SLOW lamp (red)
should light in about 2 seconds. If the
CARRIER OFF SLCW lamp (red) does
not light in about 2 seconds, check
tube V513 (par. 60, item 60); then, if
the requirement is not met, adjust relay
S803 CARRIER OFF SLOW (pars. 110
and 111).

(7) Adjust the receiver controls according to
the tuning charts (fig. 23) for the lowest
assigned operating frequency below 10
me.

(8) Patch signal generator 22DT through the
modified dummy load 440A to the REC
INPUT jack. Adjust the signal genera-
tor for the frequency selected in (7)
above for an output of 10,000 uv (a
5,000-uv receiver input). Adjust the
MAN VOL CONTROL knob to give a
CARRIER RECT CURRENT reading
of approximately 130. Readjust the
frequency for a peak reading on the
CARRIER RECT CURRENT meter,
using the 2ND BEAT OSCILLATOR
TUNING control for final adjustment.

(9) Disconnect the signal generator.

(10) Turn the AFC switch to the SQUELCH
position.

(11) Turn the CARRIER BRANCH GAIN
knob for a carrier suppression of 20 db

(approximately 9.1 on the scale). Refer
to the table in paragraph 31 and figure
83.

(12) Adjust the MAN VOL CONTROL
knob until the VOLUME INDICATOR
meter reading is —10 VU.

(13) Turn the SQUELCH CONTROL CAR
GAIN fully clockwise and the SQUELCH
CONTROL NOISE GAIN fully counter-
clockwise. The scale reading of the DC
METERING meter should be at least 85.

(14) Turn the SQUELCH CONTROL
NOISE GAIN about one-fourth turn
clockwise. The meter scale reading
should decrease to 0 as V502 is cut off.

Note. The action of various controls have
been tested in (1) through (14) above. Restore
these controls to their normal settings (par. 21)
by following the procedure in (15) through (33)
below.

(15) To restore the squelch controls to their
normal operating positions, turn the
VOLUME CONTROL switch to the
AUTO position. Depress and turn the
AFC-ZERO ADJ knob for a scale read-
ing of 0.

(16) Turn the AUTO VOL CONTROL
DELAY slotted shaft fully clockwise and
adjust the AUTO VOL CONTROL
MAX GAIN slotted shaft for a receiver
noise reading of —5 vu on the VOLUME
INDICATOR meter.

(17) Turn the AUTO VOL CONTROL
DELAY slotted shaft approximately to
its midposition.

(18) Connect the signal generator with a sig-
nal level of 100 to 10,000 uv through the
modified dummy antenna 440A to the
REC INPUT jack. Readjust for a peak
reading on the CARRIER RECT CUR-
RENT meter, using the 2ND BEAT
OSCILLATOR TUNING control.

(19) Readjust the AUTO VOL COGNTROL
DELAY until the CARRIER RECT
CURRENT meter reads 130.

Note. Allow the required 8-second delay

between the change in control position and
meter reading.

(20) Adjust the frequency of the signal
generator to any convenient frequency
approximately 5 mec, and adjust its out-
put to 1,000 uv (500-uv input to the
receiver).

(21) Set the VOLUME CONTROL knob
to the MAN position.

(22) Tune the receiver to the signal generator
frequency, adjusting the MAN VOL
CONTROL knob for a reading of 70 on
the CARRIER RECT CURRENT
meter.

(23) Reduce the signal generator output to
100 uv (50-uv input to the receiver).

(24) Turn the SQUELCH CONTROL CAR
GAIN shaft clockwise until the DC
METERING meter reads 20.

Note. If necessary, readjust the 2ND BEAT
OSCILLATOR TUNING control because the
afc may not function normally while these

squelch adjustments are being made. The
receiver must be kept in tune 1 anually.
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(25) Increase the signal generator output to
300 uv (150-uv input to the receiver).
The lamps should be extinguished and
the DC METERING meter reading
should increase to at least 70.

(26) Recheck the 2ND BEAT OSCILLA-
TOR TUNING control. Adjust for a
maximum reading on CARRIER
RECT CURRENT meter.

. (27) Decrease the. signal generator output
to 10 uv (5-uv input to the receiver).

(28) Turn the VOLUME CONTROL knob
to the AUTO position. The DC ME-
TERING meter shovld read between
50 and 100.

(29) Remove the signal generator plug from
the REC INPUT jack. Adjust the HF
AMPLIFIER TUNING knob until a
noise reading of —10 vu is obtained on
the VOLUME INDICATOR meter.

(30) Adjust the SQUELCH CONTROL
NOISE GAIN so that the DC METER-
ING meter indicates 30 on the set noise
peaks.

(32) Reconnect the signal generator to the
REC INPUT jack and adjust its output
to 1.0 uv (.5-uv input to the receiver)
and check to see that the DC METER-
ING meter reading fluctuates in the
range between 0 and 70.

(32) Disconnect the signal generator and
observe that the DC METERING
meter reads 0 except for occasional
deflections caused by noise of the set.

(33) Return all controls to their normal
positions (par. 21).

37. Initial Frequency Line-up Using First Beat
Oscillator (Crystal) V206

a. Operate the first beat oscillator with the
crystal control for greater stability, particularly
at the higher radio frequencies. If crystals are
available for the expected operating frequencies,
follow the instructions in this paragraph. If no
crystals are available, use the procedures in
paragraph 38. Crystal types CR-27/U and
WECo 22 KS-14193, L2 may be used. The
table and examples below indicate the method
used in selecting the proper crystal to correspond
to the desired operating frequency. Refer to
figures 23 and 24.
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T range Required erystal fre- Operating frequency
1 range quency (fo)* fo)*
4 to 10 me____ | fot 2.8 me___ . fe— 2.8 me.
10 to 17.8 me_ _ __ fo— 2.8 me_ fe+ 2.8 me.
fo— 2.8 me 5 o
17.8 to 28 me_ _ - - - 2f.+ 2.8 me.
* fo=operating frequency, f.=crystal frequency
Ezrample I—4 me:
Required, to order the proper crystal for an operating frequency (f,) of
4 me.

Required crystal freq fe=f,+2.8 mc
fe=4 mc+2.8 me=6.8 me
Order a 6.8-mc crystal =2 ke. This tolerance is all that is required in
this receiver.
Erample II—11 me:
Required to order the proper crystal for an operating frequency (f,) of
11 me.
Required crystal freq fe=/,—2.8 me
fe=11 mc—2.8 mc=8.2 me
Order an 8.2-me crystal +2 ke.
Erample IIT—18 me:
Required, to order the proper crystal for an operating frequency (f,) of
18 me:
5 fo—2.8 me
Required crystal freq fo=""—"_~——
18—2.8_15.2
T2 T2

Order a 7.6-me crystal +2 ke.

fe =7.6 mc

b. Instructions for lining up the receiver on a
new frequency using the first beat oscillator (crys-
tal) are given in ¢ below. When lining up the
receiver on a new frequency, the initial settings
are determined by means of signal generator 22DT.
As soon as the distant transmitter is testing on the
new frequency, the final settings may be made by
using its incoming signal. The data are then
entered on a calibration card to be used in sub-
sequent line-ups at this frequency.

c. Follow procedure in (1) through (15) below:

(1) Set the following controls to the positions

indicated:

Control Position
e
PANEL SELECTOR.____ 2.

INPUT ATTENUATION | 0.
DB.
INPUT TUNING__________| 5.
HF AMPLIFIER TI'NIXG,,‘ Tuning chart (fig. 23).
RANGE._ ... _____ | According to new fre-
| quency.
AFC-ZERO ADJ_____ | 0.

PANEL2 VT CURRENTS__| BO 1-VAR V207 20 MA.

1ST BEAT OSCILLATOR_._| CRYSTAL.

IST BEAT OSCILLATOR | Tuning chart (fig. 23).

TUNING. ‘
AFC REVERSE_______ | 2.
CRYSTAL SELECTOR_____| Position of crystal re-
| quired (refer to subpar.

a above for crystal fre-
quency calculations).

PP

2ND BEFE

TUNI
MAN V
VOLUM
AFC___
CARRIT

MONIT
CARRII
VU ME




- - T - (b) AFC to ON.

1§ froquency Control Fosifion - (¢ PANEL 5 VT CURRENTS to AFC
. _ ] RECT V507 40 MA.
N~ ZNTDU‘{?IE\‘}GT OSCILLATOR | 0. (9) Adjust the signal generator frequency to
'8 me. \IAN VOL CONTROL..._. 5 fl};;li{m.vn-f;}(:q%er:iv ilde until no tone 1s
2.8 me. VOLUME CONTROL.____. | MAN. ard I e headsar.

¢ (10) Push in and turn the AFC-ZERO ADJ

tency (f,) of

i required in

ency (f,) of

ency (fo) of

sion (approximately 9.1
for 20-db suppression,
fig. 83).

MONITOR TRANSFER____| A.
CARRIER SUPPLY________ LOCAL.
VU METER TRANSFER__| A.

(2)

Patch signal generator 22DT through the
modified dummy antenna 440A to the
REC INPUT jack. Adjust the signal
generator to the assigned operating fre-
quency. Adjust the signal generator
output for 10,000 uv (5,000-uv input to
the receiver).

Connect the headset to the MONITOR
jacks and adjust the signal generator

knob until its scale is at 0. Tune the
2ND BEAT OSCILLATOR TUNING
control to give a final precise adjustment
of the CARRIER RECT CURRENT
maximum deflection and observe that
the rate of fluctuation of the reading on
the DC METERING meter diminishes,
showing that the receiver tuning is being
controlled by the afc circuits.

(11) Remove the test connections. Insert

the 341C plug in the ANTENNA and
REC INPUT jacks. Patch the antenna
to the receiver at the patching panel on
the miscellaneous relay rack bay (fig. 55).

(12) Set these controls to the positions

indicated:

() PANEL SELECTOR to 4.

‘el oD 4 i frequency until a tone is heard in the (b) VOLUME CONTROL to ATUTO.
r (erys- | headset. Readjust the signal generator (¢) AFC to SQUELCH

up the | to the low-frequency tone side until no (13) Ag soon as the distant radio station is
:;251%\ i - tone is heard. i T S0 0 testing on the new frequency and is trans-
o on the i (4) ATd]}‘l\?;\vt'he 18 ] le “& ObISILL]j{ OR mitting standard level test tone with
nade o UNING control for a peak reading - 20-db carrier suppression, readjust the
. the DC METERING meter. The peak receiver controls as required. Peak the
re then will not be a sharp one. INPUT TUNING, HF AMPLIFIER
in sub- : (5) Turn the PANEL 2 VT CURRENTS TUNING 8.11({ 2&]:) BEAT OSCIL-
5 knob to HF AMP V201 20 MA, and if LATOR TUNING knob if the range of
below ‘ necessary, adjust the MAN VOL CON- OND BEAT OSCILLATOR T['NOING
ositions TROL knob for a DC METERING isA insufficient; then retune 2ND BEAT
| meter scale reading of 60. OSCILLATOR TUNING. Set the
3 Note. This reduces the receiver gain to PANEL 4 VT CURRENTS switch to
e ; about 70 db below the maximum. the S B VOLT HYB V401A 20V pOSi—
: (6) Adjust the signal generator frequency tion. Leave at this position only during
i until an audible note is again heard in the this test. Assuming that the transmitter
! headset. Reduce the signal generator has been adjusted correctly, check the
23) output to 1,000-uv (input to the receiver accuracy of the carrier suppression ad-
s Hes to 500-uv). justment by observing the reading of the
(7) Adjust the HF AMPLIFIER TUNING DC METERING meter. If it is not 30,
and INPUT TUNING knobs simultane- readjust the CARRIER BRANCH
20 MA. ously for a peak reading on the VOLUME GAIN knob. This will adjust the car-
23). INDICATOR meter. Adjust the MAN rier branch gain to correspond to the
' VOL CONTROL knob to keep the read- carrier suppression at the transmitter.
ing on scale. Calibration of this control as made in
stal - re- (8) Set the following controls to the positions paragraph 31 should now agreé with its
» subpar. indicated: present position. Turn the PANEL 4
Foval fre- (¢) PANEL SELECTOR to 5. VT CURRENTS switch to another posi-
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tion (GROUP B AMP 1 V401B 2 MA)
so that it will not be left on S B VOLT
HYB V401A 20V.
(14) Record the following information and
settings on a new calibration card:
Transmitter frequency.
INPUT TUNING.
HF AMPLIFIER TUNING.
RANGE.
1ST BEAT OSCILLATOR TUN-
ING.
1ST BEAT OSCILLATOR switch.
CRYSTAL SELECTOR position.
2ND BEAT OSCILLATOR TUN-
ING.
CARRIER BRANCH GAIN.
Signal generator frequency controls:
Band ( )
Dial ( -me)
Vernier dial (0-99)
AFC-ZERO ADJ
(15) Repeat (14) above for each expected 1st
beat oscillator crystal-controlled operat-
ing frequency.

38. Initial Frequency Line-up Using First Beat
Oscillator (Variable) V207

a. Instructions for lining up the receiver on a
new frequency using the first beat oscillator
(variable) are given in b below. When lining up the
receiver on a new frequency, the initial settings are
determined with signal generator 22DT. As soon
as the distant transmitter is testing on the new
frequency, the final settings may be made using
its incoming signal. The data are then entered
on a calibration card to be used in subsequent
line-ups at this frequency.

b. Follow procedure in (1) through (10) below:

(1) Set these controls to the positions indi-

cated:
Control ‘ Position
PANEL SELECTOR._______ 2.
INPUT ATTENUATION | 0.
DB.
INPUT TUNING__________ 5.
HF AMPLIFIER TUNING_| Tuning chart (fig. 23).
RANGE __________________ ’ According to new fre-
quency.
AFC-ZERO ADJ___________ 0.
PANEL 2 VT CURRENTS_.| HF AMP V201 2¢ MA.
1ST BEAT OSCILLATOR._| VARIABLE.

1IST BEAT OSCILLATOR | Tuning chart (fig. 23).
TUNING.
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Control Position
AFC REVERSE_ __________ | 1 (frequency below 10 me
or 2 above 10 me).
CRYSTAL SELECTOR____| 0.
2ND BEAT OSCILLATOR | 0.
TUNING.
MAN VOL CONTROL_____ 7
VOLUME CONTROL______ MAN.
AFC__ o ___ ____| ON.

CARRIER BRANCH GAIN_| Refer to figure 83.
MONITOR TRANSFER____| A.

CARRIER SUPPLY_______| LOCAL.

VU METER TRANSFER__| A.

3)

(4)

Patch signal generator 22DT through the
modified dummy antenna 440A to the
RECINPUT jack. Adjust the frequency
of the generator to the assigned operating
frequency. Adjust the generator output
for 1,000 uv (500-uv input to the re-
celver).

Adjust the MAN VOL CONTROL knob,
if necessary, to obtain a DC METER-
ING meter reading of 60.

Note. This reduces the receiver gain to about
70 db below the maximum.
Push in and turn the AFC-ZERO ADJ
control until the scale reading is 0. Ad-
just the 1ST BEAT OSCILLATOR
TUNING knob until an audible note is
heard in the headset and continue to
adjust until it lowers in pitch to zero.
The 2ND BEAT OSCILLATOR TUN-
ING provides an easily adjustable con-
trol for final fine tuning. Tune the 2ND
BEAT OSCILLATOR TUNING for a
peak reading on the CARRIER RECT
CURRENT meter.

(5) Adjust the HF AMPLIFIER TUNING

(6)

and INPUT TUNING knobs simultane-
ously for a peak reading on the CAR-
RIER RECT CURRENT meter.

Note. As soon as the receiver is lined up with
the signal generator, the ave system will con-
trol the first beat oscillator frequency to keep
the output of the second demodulator at 100 ke
(peak reading on CARRIER RECT CUR-
RENT meter).

Remove the test connections. Insert
341C plug in the ANTENNA and REC
INPUT jacks. Patch the antenna to the

I

(7) S
(a)
(d)
(e)
(d)
(e)



— receiver with appropriate jacks on the
miscellaneous relay rack bay (fig. 55).

7 (7) Set the controls to the positions indicated:

low 10 me (@) INPUT ATTENUATION DB to 0.

) me).
/ () PANEL SELECTOR to 4
(¢) VOLUME CONTROL to AUTO.
(d) AFC to SQUELCH.
(¢) PANEL 4 VT CURRENTS to S B
. VOLT HYB V401A 20V.
o Note. Leave in this position for this
test only.
(8) As soon as the distant radio transmitter
- is testing and transmitting a standard
level test tone, with a carrier suppression
ough the of 20 db, readjust the receiver controls
\ to the as required. Peak the INPUT TUN-
requency ING, HF AMPLIIER TUNING, 2ND
)perating BEAT OSCILLATOR TUNING knobs.
r output | Use the 1ST BEAT OSCILLATOR
the re- : TUNING knob if the range of the 2ND
BEAT OSCILLATOR TUNING knob
)L, knob, is insufficient; then retune the 2ND
{ETER- ‘j BEAT OSCILLATOR TUNING. Check
| the accuracy of the carrier suppression
! adjustment by observing the reading of
byt the DC METERING meter. If it is
R0 ADJ %
0. Ad-
LATOR §
» note is |
‘finue to .
to zero. ;
3 TUN- *
ble con-
he 2ND
G for a
RECT
UNING
aultane-
e CAR-
d up with
will con-
" to keep
at 100 ke
T CUR-
Insert
d REC -
a to the

not 30, readjust the CARRIER
BRANCH GAIN knob. Turn the
PANEL 4 VT CURRENTS knob to the
GROUP B AMP 1 V401B 2 MA position.

(9) Record the following information and

settings on a new calibration card:

TRANSMITTER FREQUENCY.

INPUT TUNING.

HF AMPLIFIER TUNING.

RANGE.

1ST BEAT OSCILLATOR TUN-
ING.

1ST BEAT OSCILLATOR switch.

AFC REVERSE.

CRYSTAL SELECTOR position.

2ND BEAT OSCILLATOR TUN-
ING.

CARRIER BRANCH GAIN.

AFC-ZERO ADJ.

SIGNAL GENERATOR FRE-
QUENCY CONTROLS.

BAND ( )
DIAL ( me)
VERNIER DIAL ( )

(10) Repeat the instructions in this para-

graph for each expected operating fre-
quency.
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CHAPTER 3
OPERATION

Section |. OPERATION UNDER USUAL CONDITIONS

39. General

a. To understand the operation of Radio
Receiver R-369/FRC-10, it is necessary first to
understand the function of each front panel con-
trol. Operating personnel should, therefore, re-
view the front panel control function list (par. 21).
The operation of the CARRIER BRANCH
GAIN control and its effect on the VOLUME
INDICATOR and CARRIER RECT CUR-
RENT meters, however, are unusual and require
further explanation. Refer to the simplified
block diagram (fig. 22) of the signal paths to the
CARRIER RECT CURRENT (M101) and
VOLUME INDICATOR (M102) meters.

b. The signal applied from the antenna to the
rf section of the receiver consists of a highly
suppressed carrier and two sidebands, each bearing
different intelligence as shown in B, figure 3.

RF SECTION 10-Ke
RF AMPLIFIER. 2.8-MC IF IF. SECTION
I'STAND 20 DEMODULATORS IF_AMPLIFIERS
I STAND 20 BEAT
0SCILLATORS V301 T0 V304
V20170 V208 |

F————— AMPLIFIERS

These signals are double-converted to a 100-ke
suppressed carrier and sidebands, which are
applied to the 100 kec (second) if. section. The
output of this if. section is applied to the vf and
carrier sections. ,
(I) The 100-ke carrier is not accepted in the
vf section, where the sidebands are
separated by filters and then separately
demodulated into vf signals. The rela-
tive amplitudes of the vf signals may be
indicated by the VOLUME INDICA-
TOR meter. An increase in the signal
through the rf and if. sections results in
an increase sideband amplitude (with
avce not operating), which results in an
increased reading on the VOLUME IN-
DICATOR meter.

VF SECTION AUDIO FROM

ONE SIDEBAND
30 DEMODULATORS
VOLUME

|v401 TO V405 | & o INDICATOR

' AUDIO FROM 102
OTHER SIDEBAND

AVC BUS

CARRIER
BRANCH
GAIN

4

CARRIER AMPLIFIER AVC RECTIFIER
V306 AND AMPLIFIER
V30TA ANDV308A

CARRIER AMPLIFIER FILTER
V305 YF 301 100KC
AF=20CPS
/'
‘\\ g
N\ 7’

No—=— CARRIER SECTION-— - —-———

) CARRIER
5 4 AVC SECTION RECT

CURRENT
AFC SECTION LAL]]

TM 870-78

/

Figure 22.  Simplified block diagram, signal paths to meters M101 and M102.
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(2) In the carrier section, narrow band-pass
filter YF301 rejects the sidebands and
passes only the 100-ke carrier to carrier
amplifier V306 for amplification. The
100-kec output of the carrier section is
applied to the ave section to be rectified
and filtered. The amplitude of the
rectified and filtered ave signal is indi-
cated by the CARRIER RECT CUR-
RENT meter. An increase in the signal
through the carrier section results in an
increased avc potential, which results
in an increased reading on the CARRIER
RECT CURRENT meter. The ave
capability is such that a 70-db signal
input increase (from 1 uv) results in a
change of only 70 to 130 on the CAR
RIER RECT CURRENT meter.

c. The setting of the CARRIER BRANCH
GAIN control determines the output of the carrier
amplifiers, thus determining the magnitude of
ave bias which will be produced by any level of
incoming carrier. With the VOLUME CON-
TROL switch in the AUTO position, the amount
of ave bias will determine the overall gain of the
receiver by controlling the gain of the rf and if.
amplifier stages. Thus, with the receiver oper-
ating on ave and with the CARRIER BRANCH
GAIN control set in one position, the level of the
incoming carrier alone determines the overall gain
of the receiver. Assuming that the amplitude
of the incoming sidebands remains constant, an
increase in the gain of circuits that amplify the
carrier will result in decreased gain in the rf and
if. stages that reduce the vf voltage applied to
the vf section. This will result in a decreased
reading on the VOLUME INDICATOR meter.
The CARRIER RECT CURRENT meter, that
indicates the relative amplitude of ave voltage,
after the ave action will read higher. If, instead of
changing the level of carrier into the receiver,
the setting of the CARRIER BRANCH GAIN
control is increased, the effect will be the same.
A decrease in setting of the CARRIER BRANCH
GAIN control will increase the sideband output
level and the VOLUME INDICATOR reading
and decrease the reading of the CARRIER RECT
CURRENT meter. In practice, the CARRIER
BRANCH GAIN control is set to a previously
calibrated point which depends on the amount
of suppression in use at the transmitter. Figure
83 shows a sample of a calibration chart, and para-
graph 31 gives the calibration method. Under

no circumstances should the vf output level be
changed by use of the CARRIER BRANCH
GAIN control to compensate for variation in level.
Although it is possible to compensate partially for
differences in transmitter carrier suppression, it is
technically undesirable from a system standpoint.
The calibration established in paragraph 31
should be observed.

d. When receiving conventional double-sideband
rf signals, the CARRIER BRANCH GAIN con-
trol should be set at the point shown on the cali-
bration chart (fig. 83) that correspond to carrier
suppression of +6 db.

¢. An important point to remember in operating
and tuning the receiver is the effect of the carrier
section on the afc circuits, not shown in figure 22.
Since the filter (YF301) has a very narrow pass-
band, the receiver may be tuned incorrectly by
passing over the weak carrier and tuning to one
of the strong sidebands. This error appears as a
change in pitch, or complete garbling of speech
and radioteletype signals. When tuning to a
signal, the VOLUME INDICATOR meter reading
will rise before the CARRIER RECT CURRENT
meter reading does. This is caused by the ex-
tremely narrow band pass (20 cps) of the carrier
branch section of the receiver (100 ke +10 cps)
as compared to the 5,900-cps band pass (100 to
6,000 cps) of the vf sections. For further informa-
tion on the operation of these circuits, refer to
paragraphs 62 and 63.

40. Starting Procedure

This paragraph lists the complete procedure for
starting the receiver and tuning in signals within
the frequency range of the receiver. In a below a
list is given of the control settings common to both
crystal and variable beat oscillator operation.
Paragraph 37 and b below cover control settings
required when crystal operation of the first beat
oscillator is used. Paragraph 38 and ¢ below cover
controls when the first beat oscillator is a variable
oscillator. Further operating instructions com-
mon to both crystal and variable beat oscillator
operation is given in d below.

a. Refer to the calibration records (par. 37 or 38)
for previously calibrated control settings that may
have to be used as part of the starting procedure.
The instructions in this paragraph are complete
and assume the receiver is being tuned to a fre-
quency for which it has not previously been cali-
brated. Thus, when tuning to a frequency for
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which the receiver has been calibrated, several

procedures may be omitted.

(1) Turn the VOLUME CONTROL switch
to AUTO to prevent the receiver from
being overloaded if a strong signal is

tuned in.

(2) Throw the MAIN POWER switch to ON.
(3) Throw the panel 7 PWR switch to ON.
(4) Throw the panel 6 PWR switch to ON.
(5) Set the INPUT ATTENUATION DB
knob to 0 (with the antenna connection).
(6) Set the INPUT TUNING knob to mid-

scale or its calibrated position.?

2 Predetermined setting can be used.

(7) Set the RANGE switch to the desired
range.’
(8) Set the HF AMPLIFIER TUNING con-

trol as shown in figure 23.

(9) With the 1ST BEAT OSCILLATOR
switch at VARIABLE, set the AFC
REVERSE switch to position 1 for signal
frequencies below 10 me, and to position
2 for signal frequencies of 10 mec and
above.?

Note. If the 1ST BEAT OSCILLATOR
switch is in the CRYSTAL position, the AFC
REVERSE switch should be in position 2 for
all signal frequencies.

TYPICAL
DIAL READING FREQUENCY OF RECEIVED SIGNAL ¥S TYPICAL DIAL READING OF HF AMPLIFIER TUNING
500
/ A /
/’ /
400 ///;/’ ”’;,/’
RANGE SWITCH SETTING 47~
// 10 T0 23 MC % A //
7 /
300 /
RANGE SWITCH SETTING / RANGE SWITCH SETTING
470 10.3 MC / / 10.3 T0 28 MC
/ /
200 . /
/ = FOR RECEIVERS
WHOSE RATED RANGE 1S
/ 470 23 MC ONLY
Iy
100 /‘ /
. / i
4 8 ’ 12 16 20 24 28
FREQUENCY IN MC OF RECEIVED SIGNAL
Figure 23. HF AMPLIFIER TUNING and 1ST BEAT OSCILLATOR, typical tuning charts
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(10) Set the AFC-ZERO ADJ knob to 0.

(11) Turn the 1ST BEAT OSCILLATOR
switch to VARIABLE.?

(12) Set the 1ST BEAT OSCILLATOR
TUNING control as shown in typical
tuning, figure 23.2

(13) Set the CRYSTAL SELECTOR switch
to 0.2

(14) Set the 2ND BEAT OSCILLATOR
TUNING control to 0.2

(15) Set the AFC switch on panel 3 to

(16) Set the CARRIER BRANCH GAIN
control for 20-db suppression (par. 31
and fig. 83). This assumes that the
transmitted carrier is suppressed 20 db.

(17) Set the CARRIER SUPPLY switch to
LOCAL.

(18) Set the MONITOR TRANSFER switch
to A.

(19) Set the VU METER TRANSFER
switch to A.

SQUELCH. (20) Insert the headset plug into the
2 Predetermined setting can be used. MONITOR jEleS.
FREQUENCY OF RECEIVED SIGNALS. VS TYPICAL DIAL READING OF FIRST- BEAT OSCILLATOR
500
P L i
//
v =
N /’ P
300 / / ,1
/
y
’
’
’
v
7
’
/
’

} /

200 71
'
'
4
7
Vi
’
’
4
7
100 ,
0
4 8 12 18 20 24 28
FREQUENCY IN MC OF RECEIVED SIGNAL TMB870-79

Figure 23—Continued.
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FIRST FIRST
BEAT OSCILLATOR BEAT OSCILLATOR
FREQUENCY RELATIONSHIP OF FIRST BEAT 0SCILLATOR TUNING DIAL
MC FREQUENCY TO RECEIVED SIGNAL FREQUENCY SETTINGS
/ ’
4
04
b’ ’
’
/ ’ 475
20 7 2
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m— = w=  RANGES WHICH REQUIRE OPERATION /'
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QY /
= /
8
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7 /
/ |
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- = ~ -
/ / e _- _—t WA - - 1
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a / L .1 PO S L Bl IR
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FREQUENCY IN MC OF RECEIVED SIGNAL TM870-80
Figure 24. Relationship of 1ST BEAT OSCILLATOR frequency to frequency of recetved signal.

b. When the 1ST BEAT OSCILLATOR is
crystal-controlled, use the following procedure
((1) through (3) below):

(1) Set the CRYSTAL SELECTOR switch

to the position (1 to 10) for the desired
crystal frequency of the first beat oscil-
lator (crystal). For selection of crystals
for specific operating frequencies, refer to
paragraph 37.2

(2) Set the 1ST BEAT OSCILLATOR con-

trol to CRYSTAL.?

(3) Adjust, if necessary, the 2ND BEAT

OSCILLATOR TUNING for maximum
CARRIER RECT CURRENT meter
indication. The afc circuit should take
hold and control the second beat oscillator
frequency indicated by a near steady
reading of the CARRIER RECT CUR-
RENT meter.?

2 Predetermined setting can be used.
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¢. When the 1ST BEAT OSCILLATOR is at
VARIABLE, proceed as follows ((1) through (5)
below): (The following adjustments require an

input signal from a transmitter.

If no transmitted

signal is available, use the tuning procedures
given in paragraph 38.)

(1) Coarse adjustment is made by adjusting

the 1ST BEAT OSCILLATOR TUN-
ING knob for zero beat. Fine turning
adjustment is done with the 2ND BEAT
OSCILLATOR TUNING knob. A zero
beat heard in the headset is indicated on
the CARRIER RECT CURRENT meter
as a maximum deflection to the right.
Since the 1ST BEAT OSCILLATOR
TUNING adjustment is critical, the
first visual indication that the correct
frequency is being approached is a deflec-
tion on the VOLUME INDICATOR
meter. Carefully adjust the 1IST BEAT

(4)

(5

d. C
both ¢
(1

2 Pred




TYPICAL

FIRST

BEAT OSCILLATOR
TUNING DIAL
SETTINGS

—_—

475

450

N

|

400

AN

350

‘}\

300

- 200

™ | 100
50

T'OR is at
wrough (5)
‘equire: an
-ansmitted
orocedures

- adjusting
JR TUN-
1e turning
ND BEAT
b. A zero
dicated on
INT meter
the right.
[LLATOR
itical, the
he correct
is a deflec-
JICATOR
ST BEAT

s

OSCILLATOR TUNING and then the
2ND BEAT OSCILLATOR TUNING
(preferably) or the AFC-ZERO ADJ
controls until the CARRIER RECT
CURRENT meter reading is maximum.”

Note. 1. The afc motor should take control
of the first beat oscillator frequency as soon as
the tuning is close as shown by a steady reading
of CARRIER RECT CURRENT meter. It
may slowly change because neither the afc nor
the ave is instantaneous.

Note 2. Since it is possible to tune in one of
the incoming sidebands, be sure that it is the
incoming carrier that is passing through the
carrier branch filter and is being indicated on
CARRIER RECT CURRENT meter. Refer
to figure 3 and note that normally the relative
amplitude of the carrier is low compared to the
amplitude of the sidebands.

(2) Set the VOLUME CONTROL switch to
MAN.

(3) Adjust the MAN VOL CONTROL knob
to obtain a signal indication on the

CARRIER RECT CURRENT meter.

(4) Adjust the HF AMPLIFIER TUNING
and INPUT TUNING controls for
maximum deflection on the CARRIER
RECT CURRENT meter.?

Note. If the peak reading of the CARRIER
RECT CURRENT meter exceeds 150, reduce
it to 150 with the MAN VOL CONTROL.
Adjust the INPUT ATTENUATION DB con-
trol only if there is interference from a strong
nearby transmitter. Retune the HF AMPLI-
FIER TUNING and INPUT TUNING con-
trols.

(5) Set the VOLUME CONTROL to AUTO.

d. Continue with the following procedure for
both crystal and variable beat oscillator operation.
(1) Set the following controls as indicated
below; then proceed with (2) through (9)

below.
(@) CARRIER SUPPLY switch to LO-
CAL.
(b)) VOLUME CONTROL switch to
AUTO.

(¢) PANEL 4 VT CURRENTS switch to
S B VOLT HYB V401A 20V (for this
test only).

(d) PANEL SELECTOR switch to 4.

(2) With the distant transmitter modulated
by a standard test tone (carrier sup-

 Predetermined setting can be used.
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pressed 20 db), check to see that the DC
METERING meter average reading is
30. If necessary, adjust the CARRIER
BRANCH GAIN knob to obtain this
reading.

(3) Set the VOLUME CONTROL switch to
MAN.

(4) Adjust the MAN VOL CONTROL knob
until an average reading of 30 is obtained
on the DC METERING meter. This is
to leave the MAN VOL CONTROL at
a suitable operating point in case ave
is not used.

(5) Set the PANEL 4 VT CURRENTS
switch to GROUP B AMP 1 V401B 2
MA position. Do not leave it on S B
VOLT HYB V401A 20V.

(6) Set the VOLUME CONTROL switch to
AUTO.

(7) Record the frequency being calibrated,
and the INPUT TUNING, HF AM-
PLIFIER TUNING, RANGE, 1ST
BEAT OSCILLATOR TUNING, 1ST
BEAT OSCILLATOR, 2ND BEAT OS-
CILLATOR TUNING, AFC RE-
VERSE, CRYSTAL SELECTOR, MAN
VOL CONTROL, and CARRIER
BRANCH GAIN control and switch
settings.

(8) Radio Receiver R-369/FRC-10 is now
ready for service as part of Radio Set
AN/FRC-10.

(9) Notify the carrier terminal equipment
operator that Radio Receiver R-369/
FRC-10 is ready for service.

41. Attention During Operation

a. No additional receiver adjustments are re-
quired while the receiver is in operation if it has
been tuned correctly. When making the initial
tune-up, readjust the HF AMPLIFIER TUN-
ING and INPUT TUNING controls after 1 hour.
Check to see that the AFC-ZERO ADJ dial is
approximately between the red 2 and the black 2.
Slowly adjust 2ND BEAT OSCILLATOR TUN-
ING to zero the position of the AFC-ZERO ADJ
scale, if required.

b. Periodically check the meter readings listed
below to insure that the correct signal level is
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supplied to the circuit that connects the receiver
to the vf control terminal.

Note. The receiver has been adjusted for normal ex-
pected operating conditions. Local conditions may re-
quire changes that should be made only with a full knowl-
edge of operating conditions of the entire system. Small
changes at the transmitter, receiver, and telegraph termi-
nal, may become a major (incorrect) operating condition.
Each component of the system should be correctly adjusted
according to a standard procedure rather than to compen-
sate at one point for errors made elsewhere. The error
may not be made the next time and then the compensation
becomes the error. For example, carrier suppression,
normally set at 20 db, is incorrectly set at 15 db at the
transmitter. The receiver, adjusted for 20-db carrier
suppression, will have low audio level output by 5 db.
Change the CARRIER BRANCH GAIN or VF GAIN
(A or B) controls to correct the effect, increasing the audio
output 5 db. Then, when the transmitter is corrected,
the receiver audio output will be 5 db too high.

(1) Check the CARRIER RECT CUR-
RENT meter to see that the average
scale reading of the incoming signal level
is at least 90. During periods of fading
or frequency drift, this reading fluctuates.

(2) Check the VOLUME INDICATOR
meter reading as follows. If the trans-
mitter carrier suppression is unknown,
assume that the settings of VF GAIN
A and VF GAIN B controls are correct,
and turn the CARRIER BRANCH
GAIN control as required (temporarily)
to meet the conditions below. If the
transmitter adjustment is known to be
correct, slightly adjust the VF GAIN A
and VF GAIN B controls as shown in
(a) and (b) below:

(e) With a single incoming signal from the
distant transmitter, modulated by a
tone at reference level, check for read-
ings of —3 vu with VU METER
TRANSFER knob in position A or B.
The test tone may be applied to
either group A or B at the transmitter.
If necessary, slightly adjust VF GAIN
A or B slotted shafts.

(b) With ircoming speech, check the aver-
age for 1 minute of major peak deflec-
tions, exclusive of the occasional high
deflection that does not occur more
often than once in 10 seconds. The
peaks can usually be averaged over a
range of 2 vu. ~ If the average reading
is substantially more or less than 0 vu,
slightly adjust the VF GAIN A or VF
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GAIN B control until the average
reading is 0 vu. The system as nor-
mally used will have telegraph tones
on group A and speech on group B.

Note. In this receiver, a VOLUME
INDICATOR meter reading of 0 vu results
when the steady tone audio output is +8
decibels referred to 1 milliwatt in 600 ohms.

(3) Check the DC METERING meter read-
ing as follows: With PANEL SELEC-
TOR knob left normally at position
6(4130V), an immediate check may be
made of the 4+ 130-volt supply in case of
an alarm indication. Another useful
position for the dec metering circuits is at
AFC RECT V507 40 MA. 1In this posi-
tion, the action of the afc circuit can be
checked to see if control is maintained.
A continuously moving needle indicates
control, while a dead needle indicates
lack of control.

c¢. In case of an alarm indication, check the
lamps on the metering panel and correct the
conditions noted in (1) through (4) below:

(1) The AFC (red) lamp lights and a buzzer
operates when the tuning capacitor in
the afc unit nears either end of its
travel. To extinguish the lamp, push in
the AFC-ZERO ADJ knob and turn to
reset the scale to 0. Compensate for the
change in frequency by slowly readjust-
ing the 2ND BEAT OSCILLATOR
TUNING control or, if necessary, the
1ST BEAT OSCILLATOR TUNING
and then the 2ND BEAT OSCILLA-
TOR TUNING controls.

(2) The red CARRIER OFF SLOW lamp
lights, when the AFC switch is in the
SQUELCH position, under these condi-
tions: if the carrier fails or fades for more
than 2 seconds; if the receiver is detuned ;
or if the -+130-volt supply fails. To
correct the trouble, check the reading of
the DC METERING meter and the
tuning adjustments of the receiver. The
lamp never lights when the AFC switch
is in the ON position. The lamp is
always lighted when the AFC switch is in
the OFF position. When this alarm
lamp lights frequently over a short
period of time, it is often an indication
that the radio circuit path is nearing the
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(3) The amber CARRIER OFF FAST lamp
lights intermittently if the carrier fades
for approximately % second when the
AFC switch is in the SQUELCH position.
It lights continuously if the carrier fades
for a longer time, if the --130-volt
power supply fails, or if the AFC knob is
turned to the OFF position. To correct
the trouble, check the reading of the DC
METERING meter and the tuning
adjustment of the receiver. The lamp
never lights when the AFC switch is in
the ON position.

(4) The green VF lamp is extinguished if the
+130-volt power supply fails or if the
heater circuit to V405 fails. It should,
therefore, be on as an indication that
the receiver is turned on.

49. Procedure for Frequency Change

The frequency of Radio Receiver R-369/FRC-
10 may have to be changed several times each
day. The adjustments can usually be made in
less than 3 minutes.

a. Set the INPUT TUNING, HF AMPLIFIER
TUNING, RANGE, 1ST BEAT OSCILLATOR,
1ST BEAT OSCILLATOR TUNING, CRYS-
TAL SELECTOR, 2ND BEAT OSCILLATOR
TUNING, MAN VOL CONTROL, CARRIER
BRANCH GAIN, and AFC REVERSE controls
and switches for the new frequency as previously
recorded according to paragraph 37, 38, or 40.
Sett AFC switch to ON or SQUELCH. Do not
change other controls.

b. If operating with the 1ST BEAT OSCIL-
LATOR switch on CRYSTAL, adjust the 1ST
BEAT OSCILLATOR TUNING dial (this will
be a very broad adjustment) for a maximum

reading on the CARRIER RECT CURRENT
meter.

¢. If operating with the 1IST BEAT OSCILLA-
TOR switch on VARIABLE, adjust the 2ND
BEAT OSCILLATOR TUNING for final (fine)
adjustment for a maximum reading on the CAR-
RIER RECT CURRENT meter. The AFC-
ZERO ADJ knob may also be used as a fine tuning
control.

d. Set the AFC switch to OFF, and adjust the
HF AMPLIFIER TUNING and INPUT TUN-
ING controls simultaneously for a maximum read-
ing on the CARRIER RECT CURRENT meter.
Be sure that the controls are adjusted so that the
carrier branch circuits are actuated by the carrier
and not by the sidebands. Refer to note 2 in
paragraph 40¢(1).

e. Set the AFC switch to the SQUELCH. posi-
tion. Set INPUT ATTENUATION DB if nec-
essary to prevent overloading or intermodulation
by strong signals.

f. Monitor the incoming signal and, if neces-
sary, repeat the instructions of paragraph 41b(1)
and (2), and make any gain adjustments to obtain
0 average indication on the VOLUME INDI-
CATOR meter.

g. Notify the carrier terminal equipment and
control center operators that the frequency change
has been made and the receiver is ready for traffic.

43. Stopping Procedure

a. Throw the MAIN POWER switch to the
OFF position.

b. Set the two PWR switches to OFF.

¢. Check the rear door to see that the 100-watt
heater lamp is on for drying purposes.

d. Notify the carrier terminal equipment and
control center operators that the equipment is
shut down.

Section Il. OPERATION UNDER UNUSUAL CONDITIONS

44. General

The operation of Radio Receiver R-369/FRC-
10 may be difficult in regions where extreme cold,
heat, humidity and moisture, sand conditions, etc.,
prevail. In paragraphs 45 through 47, procedures
are given for minimizing the effect of these unusual
conditions.

45. Operation in Arctic Climates
Subzero temperatures and climatic conditions
associated with cold weather affect the efficient

operation of the equipment. Instructions and pre-
cautions for operation under such adverse condi-
tion follow:

a. Handle the equipment carefully.

b. Keep the equipment warm and dry. Operate
the set in a heated inclosure. Keep the heater
lamp on; do not use larger than a 250-watt lamp.

46. Operation in Tropical Climates
When operated in tropical climates, radio equip-
ment may be installed in tents or huts. When
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equipment is installed below ground and is set up
in swampy areas, moisture conditions are more
acute than normal in the tropics. Ventilation is
usually very poor, and the high relative humidity
with temperature changes causes condensation of
moisture on the equipment whenever the tempera-
ture of the equipment becomes lower than that of
the surrounding air. To minimize this condition,
keep the drying lamp in operation. Air condition-
ing should be installed when conditions of extreme
humidity occur. The receiver as a whole does not
have the standard fungus-resistant and moisture-
proofing coating. Protection during transporta-
tion and storage is important. A well-constructed
station building will generally be adequate pro-
tection.
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47. Operation in Desert Climates

a. Conditions similar to those encountered in
tropical climates often prevail in desert areas. Use
the same measures to insure proper operation of
the equipment.

b. The main problem that arises with equipment
operation in desert areas is the large amount of
sand or dust and dirt that enters the moving parts,
motors, etc., of radio equipment. The ideal pre-
caution is to house the equipment in an air condi-
tioned dustproof shelter. The next best precaution
is to make the building in which the equipment is
located as dustproof as possible with available
materials. Keep the equipment as free from dust
as possible.
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CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section |. PREVENTIVE MAINTENANCE SERVICES

48. Tools and Materials Supplied with Radio
Receiver R-369/FRC-10

A list of tools and materials supplied with the
radio receiver is listed in appendix I and in the
Exhibit B-(*) or KME 5000 specification form
shipped with the equipment.

49. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that
breakdowns and needless interruptions in service
are kept to a minimum. Preventive maintenance
differs from trouble shooting and repair since its
object is to prevent troubles from occurring. For
more detailed information, see AR 750-5. Ade-
quate time in operating schedules should be
allowed for preventive maintenance.

50. General Preventive Maintenance Tech-
niques

a. Use No. 000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth, or a dry
brush for cleaning.

(1) Clean all parts, except electrical contacts,
with a cloth or brush moistened with
Solvent, Dry-Cleaning (SD); then wipe
parts dry with a cloth.

(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them dry with a cloth.

Caution: Repeated contact of car-
bon tetrachloride with the skin or pro-
longed breathing of its fumes is dangerous.
Make sure adequate ventilation is pro-
vided.

¢. If available, dry compressed air may be used
at a line pressure not exceeding 60 pounds per
square inch (psi) to remove dust from inaccessible

places; be careful, however, or mechanical damage
from the air blast may result.

d. For further information on preventive main-
tenance techniques refer to TB SIG 178, Preven-
tive Maintenance Guide for Rabio Communica-
tions Equipment.

51. Use of Preventive Maintenance Forms
(figs. 25 and 26)

@. The decision as to which items on DA Forms
11-238 and 11-239 are applicable to this equip-
ment is a tactical decision to be made in the case
of first echelon maintenance by the communica-
tion officer/chief or his designated representative,
and in the case of second and third echelon main-
tenance, by the individual making the inspection.
Instructions for the use of each form appears on
the reverse side of the form.

b. Circled items in figures 25 and 26 are partially
or totally applicable to Radio Receiver R-369/
FRC-10. References in the ITEM block refer to
paragraphs in text which contain additional
maintenance information.

52. Performing Preventive Maintenance

Caution: Screws, bolts, and nuts should not be
tightened carelessly. Fittings tightened beyond
the pressure for which they are designed will be
damaged or broken. Be especially careful of any
screws that are threaded into a plastic or bakelite
material since the threads may be stripped easily.

a. External Preventive Maintenance.

(1) Check for completeness and the general
condition of the equipment.

(2) Remove dirt and moisture from all
equipment components.

(3) Check for normal operation.

(4) Inspect all exposed metal surfaces for
rust, corrosion, and moisture.
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(5) Inspect cables and cords for cuts, breaks,
deterioration, and kinks.

(6) Clean the equipment name plates, exposed
labels, and dial and meter windows.
Check to see that the dial and meter
windows and control knobs are not
cracked or broken.

b. Internal Preventive Maintenance.

Note. Ttems listed below can be accomplished during
the periodic operational test of the alarm system and
safety switches (par. 27) during which all the front panel
mats are removed.

(1) Inspect fixed capacitors (figs. 74-79) for
leaks, bulges, and discolorations.

(2) Inspect variable capacitors for dirt,
moisture, misalinement of plates, and
loose mountings.

(3) Inspect resistors, bushings, and insulators
for cracks, chipping, and discoloration.
Refer to figures 74 through 80 for com-
ponent locations.

(4) Inspect the terminals of large fixed ca-
pacitors and resistors for corrosion, dirt,
and loose contacts.

(5) Inspect terminal blocks for loose connec-
tions, cracks, and breaks.

(6) Clean and tighten connections and mount-
ings for transformers, chokes, potenti-
ometers, and rheostats.

c. Preventive Maintenance Tests. Preventive
maintenance tests to be made at certain intervals
are listed below. The approximate time required
to complete the tests and the paragraphs detailing
the tests are also listed.

1 | Filament voltage check_____
2 | Operational test of alarm system and \afen switches_
Vacuum-tube currents tests

3
4 | Frequency characteristic test of if. and \f giroultsi— e
51

Second beat oscillator frequency adjustment

6 | Calibration of CARRIER BRANCH GAIN potentiometer - - - ______ 7

7 | Gain test of local and reconditioned carrier signals____________

8 | Test and adjustment of ave circuits_____

9 = Signal-to-noise ratic test______
10 = 100-ke oscillator- frequency adjustment
11 | Afc action test_ __________ =
12 | Afc squelch circuit adjustment__
13 | Balance test for third demodulators._
14 | D=170114 control unit-: « wcccwic s cmme
15| Relays_ - __________
16 | Lubrication (door latches) .. ________

17 | Power supply electrolytics (indicated by excessive power supply noise)

18 | Antenna coupling transformer

Estimated

Par. Test interval reqd time

(minutes)

S 26 | 2years_________ g o 60

- - _ 27 | Monthly._ e s S 120

,,,,,,,,, 28 | Monthly____ R 45

,,,,,,,,,,,,, 29 | Quarterly_______________ 75

‘ 30 | Quarterly__________ . 15

31 | Monthly_.__---___ o 20

.| 32| Monthly________ - 30

... 33 Quarterly____.__________ 45

,,,,,,,,,,,,,, 34 | Monthly?_ ______ B 30

,,,,,,,,,,, 35 | 1 yeBr e oeonne o smce 25

,,,,,,,,,, 35 | Monthly. - :ssesmnmcmss 25

,,,,,,,, - 36 | Quarterly__________ 90

,,,,,,,,,,,, 116 | Monthly_ - - - 60

,,,,,,,,,,,, 121 | 2 7e8rs s n covemn sams s 120

,,,,,,,,, 111 | 2 yearsa______ . 240
,,,,,,,, el | lyear_______ -

,,,,,, Syears________________ 30

feeeeeo——_-| 53 | Monthly c_____ | 30

= Only if operating requirements are not met.
b For first 3 months and after major changes, weekly; monthly thereafter.
¢ Monthly during periods of electrical storms, every 6 months otherwise.

53. Antenna Coupling Transformer (D-159619)
Maintenance

a. The antenna coupling transformer (fig. 18)
is protected against ordinary induced electrical
charges by lightning protector gaps set to break
down at 1,000 volts peak. The gaps between the
electrodes of the lightning protector gaps must be
not less than .004 inch or more than .006 inch.
The gaps may be adjusted after loosening the
screws that hold the horizontal electrodes. After
adjusting the gaps, retighten the screws and
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recheck the gap spacing.

Caution: Capacitor C1 1is factory-adjusted, and
cannot be adjusted in the field with the tools and
equipment provided.

b. A dc path through the transformer from the
inner conductor of the coaxial connector to ground
permits measuring the de resistance of the antenna
circuit from the receiver station. A unidirectional
rhombic antenna is normally terminated in its
characteristic impedance. The dc resistance of
the rhombic termination is important since the
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signal-to-noise 1w will be adversely affected if
the termination is incorrect (or open caused by
lightning surges).

¢. Check the spark gap spacing and antenna

resistance monthly during lightning storm periods
and once every 6 months during other periods.

Section Il. LUBRICATION

54. Lubrication of Afc Tuning Motor

a. Ceneral. Afc tuning motor MO 1 (part of
MO 201) is equipped with ball bearings packed
with ANDOK C grease when manufactured. The
bearings are sealed and require no attention. The
capacitor shafts coupled to the motor are equipped
with oil-impregnated bearings. Therefore, lubri-
cation normally will not be required.

b. Routine Lubrication. If lubrication of the
capacitor shafts becomes necessary (failure to meet
the afc capability test, par. 35¢), sparingly lubri-
cate the upper and lower bearings with oil, type
KS-7470 (fig. 27). Be sure that no oil from the
upper bearing of the capacitor shaft leaks down
to the shoulder on which the ground brush is
making contact. If necessary, remove oil with
clean carbon tetrachloride.

55. Weatherproofing

a. General. Signal Corps equipment, when op-
erated under severe climatic conditions such as
prevail in tropical, arctic, and desert regions, re-
quires special treatment and maintenance. Fun-
gus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a rea-
sonable degree of protection. This treatment 18
fully explained in TB SIG 13, Moistureproofing
and Fungiproofing Signal Corps Equipment, and
TB SIG 72, Tropical Maintenance of Ground
Signal Equipment.

¢. Winter Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are fully explained in TB SIG 66,
Winter Maintenance of Signal Equipment.

d. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are fully
explained in TB SIG 75, Desert Maintenance of
Ground Signal Equipment.

344144—55——F%6

56. Rustproofing and Painting

@. When the rack or panel finish has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use
No. 00 or No. 000 sandpaper to clean the surface
down to the bare metal; obtain a bright smooth
finish.

Caution: Do not use steel wool. Minute par-
ticles may enter the equipment and cause internal
shorting or grounding of circuits.

b. When a touchup job is necessary, apply paint
with a small brush. Remove rust from the case
by cleaning corroded metal with solvent (SD).
In severe cases, it may be necessary to use solvent
(SD) to soften the rust and to use sandpaper to

CAPAGITOR GROUND

AFC { SHAFT BRUSH
ALARM BEARINGS

ADJUSTMENT

AFC-ZERO ADJ

 TmM870-8!

Figure 27. Afc tuning motor assembly and lubrication
points.
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complete the preparation for painting. Do not
Paint

expose plastic dial coverings to solvents.

used will be authorized and consistent with existing
regulations on that supplied with the equipment,.

Section lll. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

57. General

a. The troubleshooting and repair work that can
be performed at the organizational maintenance
level (operators and repairmen) is necessarily
limited in scope by the tools, test equipment, and
replaceable parts issued. Accordingly, trouble-
shooting is based on the performance of the equip-
ment and the use of the senses in determining
such troubles as burned-out tubes, shorted trans-
formers, etc.

b. Paragraphs 58 through 60 help to determine
which panel is faulty, and to localize the fault in
that panel to the defective stage or item, such
as a tube or fuse.

58. Visual Inspection

a. Failure of this equipment to operate properly
is usually caused by one or more of the following
faults:

(1) Improper settings of controls. For nor-
mal settings, refer to paragraph 21.

(2) Defective tubes.

(3) Burned-out fuses.

(4) Incorrect power supply voltages.

(5) Defective components.

b. When the receiver fails to operate and the
cause is not immediately apparent, check the
operating conditions of each stage, using the DC
METERING meter as described in paragraph 60,
before starting a detailed examination of the
component parts of the receiver. If possible,
obtain information from the operator of the equip-
ment regarding performance at the time trouble
occurred. Be sure that all switches and controls
are set properly.

59. Troubleshooting by Using Equipment Per-
formance Check List
a. General. The equipment performance check

list (par. 60) will help the operator to locate
trouble in the equipment. The list gives the item
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to be checked, the conditions under which the item
is checked, the DC METERING indications, the
tolerances of correct operation, and the corrective
measures the operator can take. 70 use this list,
follow the items in numerical sequence.

b. Position Column. For some items, the
information given in the Position column consists
of various switch and control settings under which
the item is to be checked. For other items, it
represents an action that must be taken to check
the normal indication given in the DC METER-
ING column.

¢. DC METERING Column. The values in-
dicated in this column are the normal values to be
expected. Some readings indicate the allowable
tolerance.

d. Remarks Column. The indications listed in
the Remarks column include the visible and audible
signs that the operator should perceive when he
checks the items. If the indications are not
normal, the operator should apply the recom-
mended corrective measures.

e. Corrective Measures Column. The corrective
measures listed are those the operator can make.
A reference in the table to a troubleshooting
paragraph indicates that the trouble cannot be
corrected during operation and that troubleshoot-
ing by an experienced repairman is necessary. If
the set is completely inoperative or if the recom-
mended corrective measures do not yield results,
troubleshooting is necessary. However, if the
situation requires that communication be main-
tained and if the set is not completely inoperative,
the operator must maintain the set in operation as

long as it is possible to do so.

60. Equipment Performance Checklist

Note. Use a pencil to mark the position of the DEM
CAR GAIN on panel 4, AUTO FREQ CONTROL CAR
GAIN and AUTO FREQ CONTROL OSC GAIN (panel
5) potentiometer shafts on the front panel as adjusted in
paragraph 32. Reset these controls to their original
positions on completion of the following tests.

a. Check list

Corrective measures

DC METERING Remarks

Pacitinn
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b. Completion of Checks. After completing the
items listed in the checklist above, return all the
controls to their normal positions shown in para-
oraph 21. All tubes now have been checked ex-
cept tubes V307 through V309, tubes V1 through

V9 of panel 6, and V1 through V6 of panel 7.
The outputs of the power supplies (panels 6 and 7)
can be checked directly by switching the PANEL
SELECTOR switch in panel 1 to positions
6(—130 V), 6(4+130 V), and 7(4250 ).




CHAPTER 5
THEORY OF RADIO RECEIVER R-369/FRC-10

61. Generadl

a. This chapter contains an explanation of the
theory of operation of Radio Receiver R—369/
FRC-10. The analysis is performed in three
steps. First, the receiver is treated as a group of
interconnected systems or circuits. Each system
or circuit consists of several stages operating
together to accomplish a major function, as shown
in the simplified block diagram (fig. 28). Second,
the complete block diagram (fig. 29) that contains
a block for every stage in the receiver is discussed.
Third a stage-by-stage analysis of the complete
receiver.

b. Radio Receiver R-369/FRC-10 is the receiv-
ing equipment of Radio Set AN/FRC-10, a long
distance, point-to-point, radioteletype communi-
cation system. Radio Receiver R-369/FRC-10
operates over the frequency range of 4 to 28 mc
in two bands, 4 to 10.3 mc, and 10.3 to 28 me. It
has an unbalanced 75-ohm input and is designed
specifically for reception of single-sideband signals.
but may also be used for conventional am. recep-
tion. The receiver furnishes the following cir-
cuits. A crystal or inductance-capacitance con-
trolled first beat oscillator, a stable afc circuit
that requires a minimum of attention, an afc
squelch circuit to prevent false operation of the afc
circuits during periods of poor signal-to-noise
ratio, and metering circuits that facilitate the
localizing of defects from the front panel. For the
technical characteristics of the receiver, refer to
paragraph 5.

62. Simplified Block Diagram
(fig. 28)

a. The simplified block diagram (fig. 28) of
Radio Receiver R-369/FRC-10 shows the signal
flow path of the incoming rf signals through the
stages that demodulate and amplify the signals
and control the tuning and gain of the receiver.

b. Incoming rf signals (+6-ke sidebands) are
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coupled to the hf amplifier, where the selected
signal is amplified by the narrow band-pass
amplifier stage, excluding much undesirable noise
before applying the signal to the first demodulator.
The first demodulator combines the rf signal from
the hf amplifier with a signal from the first beat
oscillator. A 2.8-mc signal (#6-ke sidebands) is
selected from the modulation products by an
appropriate filter and is coupled to the 2.8-mc
amplifier. The output of the 2.8-mc amplifier is
coupled to the second demodulator, which com-
bines the 2.8-mc signal with a 2.7-mc signal from
the second beat oscillator. A 100-ke signal
(£ 6-ke sidebands) is selected from the modulation
products by an appropriate filter and is coupled
to the if. amplifiers. The output of the if.
amplifiers is coupled to two crystal filters (band
pass is 5,900 cps) that separate the sidebands.
The two sideband signals (94 to 99.9 ke or 100.1
to 106 ke) then are fed to the two third demodu-
lators where the signals are converted to the origi-
nal voice (audio) frequencies. A 100- to 6,000-cps
output from each demodulator is coupled to
separate vf amplifiers. The vf amplifiers increase
the amplitude of the signals and apply these
signals to the two lines that feed the carrier
terminal equipment.

c. A conventional buffer (carrier) amplifier
(V405) injects into the third demodulator either
a reconditioned 100-ke carrier obtained from the
if. signal or a LOCAL carrier supplied by the
100-ke crystal oscillator. Selection of either one
of these carriers for demodulation is accomplished
by the CARRIER SUPPLY switch. Two limiter
amplifiers hold or limit to a constant value the
amplitude of the 100-ke carrier signal coupled
from the if. amplifiers to the third demodulators.
A sharp filter that precedes the limiters passes
only the 100-kc carrier component of the if.
signal. The output of the limiters is connected
to the RECON contacts of the CARRIER SUP-
PLY switch. The output of the 100-ke oscillator
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Figure 28.

is coupled to the LOCAL
CARRIER SUPPLY switch.
d. An afc circuit is incorporated in the re-
ceiver. It functions by variations of the output
frequency of the first or second beat oscillator.
When the first beat oscillator is of the variable
inductance-capacitance type, its frequency is
controlled by the afc system. When the first
beat oscillator is crystal-controlled, the second beat
oscillator is controlled by the afc system. This
insures that the signal applied to the if. ampli-
fiers and that used as a reconditioned carrier is
exactly 100 ke. This signal must be 100 ke;
otherwise, the full gain of the if. amplifiers would
not be realized and the sidebands and recondi-
tioned carrier would not be passed through their
respective crystal filters, thus causing improper

contacts of the

Radio Receiver R—369/FRC-10, simplified block diagram.

output from the receiver. A direct result of this
might be spurious operation of the carrier terminal
equipment. The inputs to the afc circuit consist
of 100-ke signals from the 100-ke crystal oscillator
and from the limiter circuits through a phasing
network connection shown on figure 29. Any
difference in frequency between the two 100-ke
signals causes the afc system to apply the proper
amount of correction in the right direction to the
beat oscillators as described above.

63. Block Diagram
(fig. 29)
Radio Receiver R-369/FRC-10 is a double-
conversion, superheterodyne receiver with a fre-
quency range of 4 to 28 me. It is designed for

the reception of single sideband, suppressed car-
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rier, radioteletypewriter and/or vf signals. The
output consists of two independent vf groups that
cover a frequency range of 100 to 6,000 cps each.
The lower and upper sideband signals are sepa-
rated by crystal filters. The signal path is shown
in figure 29. A complete schematic diagram ap-
pears in figure 87.

a. Antenna. A rhombic type antenna couples
the incoming signal through an antenna coupling
transformer (fig. 18) to a resistive step-attenuator.

b. Attenuator. The 0 to 30 db T attenuator
INPUT ATTENUATION DB on panel 2 pro-
vides reduction, when desired, of the signals it
couples to hf amplifier V201, for reduction of
cross-modulation caused by strong signals.

c. Hf Amplifier. Hf amplifier V201 is a pre-
amplifier that amplifies the signal output of the
attenuator. The stage provides increased selectiv-
ity, image rejection, and better signal-to-noise
ratio of the signal it applies to first demodulator
V202.

d. First Demodulator. First demodulator V202
mixes the incoming signal from V201 with a
signal from first beat oscillator V207 (or V206
and V207), resulting in the first if. of 2.8 mec.
This signal is coupled to 2.8-me amplifier V203.

e. 2.8-mc Amplifier. The 2.8-mc amplifier is
the first if. amplifier. It amplifies the 2.8-mec
signal from V202 and couples it to second de-
modulator V204 and V205.

J. Second  Demodulator. The second de-
modulator is a balanced demodulator that mixes
the 2.8-mc signal from V203 with a 2.7-me
signal from the second beat oscillator V208,
resulting in the second intermediate frequency of
100 ke. It couples the 100-ke signal to if. amplifier
1 (V301). A balanced demodulator is used in
preference to other types to cancel the 2.7-me
component of the modulation products.

g- If. Amplifiers. If. amplifiers 1 to 4 (V301
to V304) amplify the 100-ke (6 ke) if. signal from
the second demodulator. The output of if. ampli-
fier 4 (V304) is coupled through a hybrid coil to
groups A and B crystal filters. The third if.
amplifier supplies a signal to carrier amplifier 1
(V305).

h. Groups A and B. The signal output of if.
amplifier 4 consists of a 100-kc reduced carrier
with lower and upper sidebands that extend from
94 to 99.9 ke and 100.1 to 106 ke, respectively.
Separate intelligence is carried in each sideband.
The hybrid coil applies the sidebands to both
groups A and B branches, and the filters then
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reject the carrier and separate the upper and lower
sidebands. These sidebands are applied to sepa-
rate demodulating and amplifying channels. Since
each group is identical with the exception of the
filter frequency responses, only group B will be
described.  Monitor jacks are supplied with
either group A or B output through the MONI-
TOR TRANSFER switch. The VOLUME IN-
DICATOR can similarly be switched from group
A to B by the VU METER TRANSFER switch.

i. Group B. Group B filter YF401 suppresses
the 100-kc carrier and the group A sidebands
of 100.1 to 106 ke. Only the group B sidebands
of 94 to 99.9 kc are passed to the group B third
demodulator RV401.

J. Third Demodulator. The group B third de-
modulator mixes the 94- to 99.9-kc sidebands
from crystal filter YF401 with a 100-ke signal
applied from carrier amplifier V405. The result-
ing vf difterence frequencies, with a range from
100 to 6,000 cps, are fed to group B amplifiers 1
(V401B) and 2 (V402).

k. Group B Amplifiers. Group B amplifier 1
(V401B) amplifies the vf signals from the third
demodulator RV401 and drives vf power amplifier
V402. The output of V402 is applied to the
VF LINE TRANSFER switch that may switch
the vf signal output of groups A and B signals from
one output line to the other. In the N (normal
position of the VF LINE TRANSFER switch)
position, group B signals are connected to line 2
and, group A to line 1. In the R (reverse) posi-
tion, the connections are reversed.

l. Carrier Branch. The audio component of
the 100 ke if. signal is separated by beating the
if. signal with a 100-kc carrier in the third demodu-
lator (7 above). The 100-ke signal used for this
purpose is derived from either of two different
sources. The first 100-ke source is a crystal-
controlled oscillator (V511, V512); the second is
the suppressed 100-kc carrier present in the if.
signal. The 100-kc signal obtained from the
crystal oscillator is called the LOCAL carrier; the
100-ke signal extracted from the if. signal is called
the RECON carrier. The reconditioned carrier
is obtained from the channel consisting of carrier
amplifier 1 (V305), crystal filter YF301, carrier
amplifier 2, and limiters 1 and 2.

m. Carrier Amplifier 1 (V305). Carrier am-
plifier 1 (V305) receives a 100-ke if. signal (with
+6-ke sidebands) from if. amplifier 3, amplifies it,
and couples the output to crystal filter YF301.

n. Crystal Filter YF301. Crystal filter YF301
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has an extremely narrow band pass of 20 cps (at
1 db down). Consequently, both side bands are
attenuated and only a 100-ke signal remains ac-
companied by radio or set noise falling within the
filter pass band. This 100-ke signal is coupled to
carrier amplifier 2 (V306).

o. Carrier Amplifier 2 (V306). Carrier ampli-
fier 2 (V306) amplifies the 100-kc (=10 cps at
1 db down) signal from crystal filter YF301 and
couples it to the ave, afe, and limiter stages. This
signal is used:

(1) As the reconditioned carrier for the third
demodulator to demodulate the 100
+6-ke if. signal and to obtain the original
vi components.

(2) In the afc system, where it is compared
with the local 100-kc crystal oscillator
frequency; if a difference in frequency
exists, the afc system acts to reduce the
frequency difference to zero.

(3) To operate the CARRIER RECT CUR-
RENT meter.

(4) In the afc squelch circuits, where the
noise sidebands are rectified and com-
pared against the signal level. If the
signal-to noise ratio is low, the squelch
action prevents the afc system from
possibly detuning the receiver on noise
signals.

(5) To produce negative ave bias that adjusts
the gain of the controlled stages.

p. Limiters 1 and 2 (V310 and V311). Limiters
1 and 2 (V310 and V311) amplify the 100-ke signal
from carrier amplifier 2 (V306). The output
voltage is essentially constant in amplitude. The
constant amplitude 100-ke signal from limiter 2

(V311) is applied to carrier amplifier V502 and,
through the RECON contacts of the CARRIER
SUPPLY switch, to carrier amplifier V405. The
screen circuit of limiter 2 rectifies the noise side-
bands. The de produced is compared to dc from
the carrier in V309B to operate the afc squelch
circuits.

q. Carrier Amplifier V405. Carrier amplifier
V405 amplifies the local or reconditioned carrier
and injects it into the third demodulators.

r. 100-ke Os~illators 1 and 2 (V511 and V512).
The 100-ke oscillators 1 and 2 (V511 and V512)
form a bridge-type crystal oscillator supplying a
100-ke constant amplitude signal to carrier ampli-
fier V501, and through the LOCAL connection of
CARRIER SUPPLY switch, to carrier amplifier
V405.

s. Afe System. The afc system is designed to
keep the receiver in tune with the distant trans-
mitter. The frequency of the first or second beat
oscillator is so controlled that the frequency of the
if. signal is automatically maintained at 100 ke.
The frequency of the first or second beat oscillator
is maintained within narrow limits by motor-
driven capacitor C901. The motor is energized
by the difference signal that results from the com-
parison of the output of the 100-ke crystal oscil
lator and the 100-kc if. signal. The complete afc
system consists of 100-kc¢ amplifier V501, carrier
amplifier V502, afc amplifiers V503 to V506, afc
rectifiers V507 to V510, the motor-driven capaci-
tor, and the afc squelch system described in w
below.

t. 100-ke Amplifier V501. The 100-kc amplifier
amplifies the output of the local 100-kc crystal
oscillator (V511 and V512) and applies it to the
resistance-capacitance phase shifting network of
the afc system.

u. Carrier Amplifier V502. Carrier amplifier
V502 amplifies the reconditioned 100-kc signal
furnished by limiters 1 and 2 (V310 and V311).
The output of V502 is fed to the phase shifting
network, the output of which consists of four
phase-quadrature voltages that are applied to the
grids of afc amplifiers V503 to V506.

v. Afe Amplifiers V503 to V506. Afc amplifiers
V503 to V506 are power amplifiers that amplify
the four phase-quadrature 100-ke voltages for ap-
plication to afc rectifiers V507 to V510. If there
is a difference in frequency between the recondi-
tioned and local carrier signals, the output volt-
ages of the afc rectifiers cause the two-phase motor
to rotate afc tuning capacitor C901, which retunes
the first or second beat oscillators.

w. Afc Squelch System. The afc squelch system
consists of squelch carrier rectifier V307B, squelch
carrier dc amplifier V308B, squelch low-frequency
noise amplifier V3094, and squelch low-frequency
noise detector V309B. The afc squelch system
controls carrier amplifier V502, which determines
whether the afc system will be operative or inop-
erative. The action of the squelch system is such

that a fading signal or an increase of noise cuts off
V502, thereby disabling the afc system. This
avoids possible detuning of the receiver when noise
exceeds the amplitude of the carrier. A strong
signal accompanied by a low noise level energizes
the afc circuit. The afc switch has three positions:
OFF, SQUELCH, and ON. In the SQUELCH

position, the system operates as described above;
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in the OFF position, the system is inoperative:;
and in the ON position, the system operates re-
gardless of carrier-to-noise ratio.

z. First Beat Oscillator. First beat oscillator
V206 (crystal) and V207 (variable) are available
and either may be used. If the 1ST BEAT
OSCILLATOR selector switch is in the CRYSTATL
position, V206, a crystal-controlled oscillator, is
used as the first beat oscillator. The afc system
is connected to, and controls the frequency of
second beat oscillator V208 when the first beat
oscillator is erystal-controlled. There are 10 crys-
tal positions. In the VARIABLE position, an
inductance-capacitance variable oscillator is used
and the afc system controls its frequency.

y. Ave Rectifier V307A. Avc rectifier V307A
rectifies and filters the 100-ke signal from carrier
amplifier 2 (V306) and applies the resulting de
potential to the ave de amplifier. The de output
voltage of the amplifier is coupled through a re-
sistive voltage divider to the grids of hf amplifier
V201 and if. amplifier 3 (V303). The 2.8-mec
amplifier V203, if. amplifier 1 (V301), and if.
amplifier 2 (V302) are connected directly to the
dc output voltage of the ave amplifier.

64. Stage-by-Stage Analysis

Paragraphs 65 through 96 cover a stage-by-
stage description of the circuitry of Radio Re-
ceiver R-369/FRC-10. To facilitate the expla-
nation, simplified schematic and block diagrams
are provided. Figure 87 should be used for main-
tenance and troubleshooting analysis. The first
number in each component designation (reference
symbol) indicates the physical location of that
particular component. Each item mounted on
the metering panel is numbered in the 100 series,
on the hf panel in the 200 series, on the medium-
frequency panel in the 300 series, on the vt panel
in the 400 series, on the ave panel in the 500
series, on the relay panel in the 800 series, and
components of the afc motor-controlled capacitor
are numbered in the 900 series. Circuit desig-
nations for each of the two rectifiers and con-
venience outlets begin with the number 1.

65. Input Circuit
(fig. 30)

a. ANTENNA coaxial jack J201 is the termi-
nation for the rhombic-type antenna through the
antenna coupling transformer D-159619 recom-
mended for use with this receiver. Bridging
coaxial plug PG201 (341C plug) couples the signal
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from ANTENNA jack J201 into REC INPUT
coaxial jack J202. From J202, the signal 1is
coupled to the contacts on the two-section INPUT
ATTENUATION DB switch D202.

b. The incoming signal is coupled to the tuned
grid circuit of the hf amplifier through a resistive
step T attenuator. Reduction of the signal input
reduces cross-modulation from strong interfering
signals. The attenuator provides attenuation in
10-db steps from 0 to 30 db.

¢. When switch D202 is in the 0 position, the
signal is applied directly to RANGE switch D203.
In the 10 position, resistors R207, R208, and R211
form a pad that provides 10-db attenuation of
the signal. In the 20 position, resistors R205,
R206, and R209 form a pad that provides 20-db
attenuation. In the 30 position, resistors R203,
R204, R201, R202, and R209 form a two-section
pad that provides 30-db attenuation.

d. The T attenuator is used instead of a simple
potentiometer because the T presents constant
impedance to the antenna and tuned-grid circuit
of hf amplifier V201.

66. Hf Amplifier V201
(fig. 30)

a. Hf amplifier V201 is a conventional tuned-
grid, tuned-plate, rf amplifier that uses a miniature
tube type 6BA6. This stage amplifies the rf
signal of either one of the two frequency bands
(4 to 10.3 mc or 10.3 to 28 mec) on which the
receiver operates. Selection of the frequency
band used is made by RANGE switch D203 which
is ganged to D204.

b. The tuned-grid circuit of hf amplifier V201
consists of inductors 1.201, 1202, and 1.203.
Inductor 1.203 consists of a short piece of wire.
The inductances are paralleled by capacitors C201
and C202, both of which are in series with ('203.
When RANGE switch D203 is in the 10.3- to
28-mc position, L.202 is shorted out by the switch.
which results in a higher resonant frequency range.
HF AMPLIFIER TUNING capacitor C201 tunes
the grid circuit of V201 to the frequency of the
incoming signal. INPUT TUNING capacitor
(202, a low-capacity trimmer capacitor, peaks the
circuit for maximum signal input to V201 and
compensates for the tracking error in the ganged
tuning circuits.

c¢. The signal voltage is capacitatively coupled
through C206 to the grid of V201, amplified, and
then developed across the tuned plate load that
consists of inductors 1.204, 1205, and 1206 (a

J201
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short piece of wire), connected in parallel with
series-connected capacitors C211 and C212. (C216
couples the output voltage to the first demodu-
lator.

d. RANGE switch D203 is mechanically linked
to switch D204 to permit the simultaneous switch-
ing of grid and plate circuits to the same frequency
band. In the 10.3- to 28-mec band, switch D204
shorts out 1.205.

e. HF AMPLIFIER TUNING capacitor C201
is mechanically linked with capacitor C211 to per-
mit simultaneous tuning of the grid and plate
circuits.

f. Resistor R284 (antising) is placed in the grid
lead of V201 to prevent parasitic oscillations.

g. HF amplifier V201, 2.8-mc amplifier V203, if.
amplifier 1 (V301), if. amplifier 2 (V203), and if.
amplifier 3 (V303) are all provided with one-third
ave voltage. To prevent interaction of these
stages through the common arc bus, a decoupling
filter, consisting of resistors R214, R213, and R212,
and capacitors C204 and C205, is placed in series
with the ave circuit.

h. Cathode resistor R215 is unbypassed, result-
ing in degeneration and more stable operation of
the amplifier.

1. To facilitate front panel servicing of the
receiver, metering circuits are provided to enable
the technician to measure the cathode current of
every stage. The cathode current is used as the
index of stage condition, since correct cathode cur-
rent indicates that the control grid potential, and

the screen grid and plate currents are probably
correct. In addition, the cathode circuit is usually
a low-impedance point which enables the metering
circuit to be connected to the stage with a mini-
mum of disturbance. Resistance-capacitance fil-
tering further isolates the metering circuit. For
this stage, DC METERING meter M103 ‘s con-
nected to the cathode ecircuit through series
multiplier resistor R216. Capacitor C207 acts as
an rf bypass capacitor for the metering circuit.
R220, R219, C214, C215, R217, R218 and C209
make up plate and screen voltage decoupling net-
works for V201. C210 is the screen bypass
capacitor.

7. Inductors 1.201, 1,202, 1.204, and 1.205 are
slug-tuned for alinement.

67. First Demodulator
(fig. 31)

a. First demodulator V202 is a single tube,
miniature-type 6AS6, unbalanced demodulator.
The output voltage of the hf amplifier and the
output of the first beat oscillator are combined in
V202. From the modulation products, the 2.8-mc
difference frequency is selected by filter FL201
and is transformer-coupled to the grid of 2.8-mc
amplifier V203.

b. Signal voltage from the hf amplifier is im-
pressed on control grid 1, and signal voltage from
the first beat oscillator is impressed on suppressor
grid 7. This produces varying plate currents com-
posed primarily of the original two frequencies, the

R256 R255
300K 10K
~130v ‘ﬁ“\N\—i»—A/ﬁ
c228
SIGNAL T o 1 wore
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Figure 31. First demodulator, schematic diagram.
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FL201, anif. transformer tuned to 2.8 mc rejects all
but the difference frequency of 2.8 me¢ and couples
it to the 2.8-mc amplifier. FL201 has a band pass
of 14 ke, and helps to increase the signal-to-noise
ratio. FL201 is tuned at the factory and is not to
be retuned in the field.

c. Bias is provided by cathode resistor R224.
Resistor R224 is bypassed for rf currents by
capacitor C220. Resistor R225 is a series multi-
plier for the DC METERING meter M103; the
metering lead is bypassed by C219. The dc grid
return is through resistor R223.

d. Decoupling for the plate voltage supply is
accomplished through the use of a two-section
resistor-capacitor filter which consists of R228,
R227, 0221, and C222.

e. Screen-grid, voltage-dropping, and decoupling
resistor R226 is bypassed for rf currents by capaci-
tor C223.

f. Capacitors C216 and C213 form a capacitive
voltage divider, which couples only a portion of
the signal from hf amplifier V201 to grid 1. This
maintains a low signal voltage to injection voltage
ratio, which 1s desirable for distortionless
demodulation.

g. The suppressor de voltage is applied through
a voltage-dividing and decoupling network (C228,
R255, and R256).

68. First Beat Oscillator (Crystal)
(fig. 32)

a. Two first beat oscillators are available, either
of which may be used in the generation of the
first if. (2.8-mec) signal. One of the oscillators is
a continuously variable inductor-capacitor type.
When this oscillator is used, its frequency is con-
trolled within narrow limits by the afc system.
The other oscillator is a crystal-controlled type
operating on any one of 10 predetermined fre-
The first beat oscillator operates 2.8
mc above the incoming signals over a frequency
range from 4 to 10 mc, and 2.8 mec below the in-
coming signals over a range from 10 to 17.8 mec.
From 17.8 to 28 mc, the second harmonic of the
oscillator is 2.8 mec below the incoming signal.
This reduces the range that the first beat oscillator
must cover, allowing the use of higher Q circuits
and providing more stable operation. The 10-mc
transition point for operating the oscillator above
or below the carrier frequency is used because of
long-standing receiving and transmitting practices.
The choice has nothing to do with the 4- to 10.3-mec

quencies.

/

and 10.3- to 28-mc ranges which are established
by design considerations.

b. On figure 24, note that any one of several rf
signals will be received depending on the tuning
of the hf amplifier. For example, with 1ST
BEAT OSCILLATOR TUNING dial set at
approximately 100 (or a crystal of 7.4 me), the hf
amplifier can tune in signals at seven frequencies
(4.6, 10.2, 12, 17.6, 19.4, 25, and 26.2 mc). Some
of these signals will have groups A and B informa-
tion transposed about the carrier. The signals
are shown by the long-short-long dashed curves in
figure 24. The VF LINE TRANSFER switch
must be in the R position, and the AFC REVERSE
switch position may have to be changed for re-
ception of these signals. The short dashed lines
indicate tuning ranges that may be used, but which
may be unstable frequencywise.

c. Basically, the first beat oscillator (crystal)
1s a Colpitts oscillator. In the conventional
Colpitts oscillator, the tuned ecircuit consists of
an inductance connected in parallel with two
capacitors in series. In this oscillator, the Col-
pitts-type tank ecircuit is composed of the crystal
acting as an inductance paralleled by capacitor
(C241 and the cathode-to-screen capacitance of
the tube. Capacitor C246 serves to place the
plate and screen at rf ground, while L.207 main-
tains the cathode above ground for rf. CRYSTAL
SELECTOR switch D207, an 11-position rotary
tap switch, determines the crystal used. Crystals
Y201 through Y210 are made available in positions
1 through 10, respectively. Position 0, which
connects grid 1 to ground and thus disables the
crystal oscillator, should always be used when the
1ST BEAT OSCILLATOR switch is in the
VARIABLE position. This prevents interference
which might result from an oscillating crystal.

d. 1ST BEAT OSCILLATOR switch D209 in
the CRYSTAL position disconnects cathode 2

and cathode 8 of V207 from each other, disabling

V207 as an oscillator. It reconnects the tube as
a limiter and cathode follower through which the
output of first beat oscillator (crystal) V206 is
applied to first demodulator V202. Limiting
action assures constant output voltage. Resistor
R263 is connected in series with R264 to drop the
plate (pin 6) voltage on V207. Tube V207 thus
acts as a harmonic generator and is used as such
at frequencies above 23 me. The cathode current
of section 2-3-4 of V207, operating as a cathode
follower, flows through resistors R257. R258,
R259, and R268 to ground. The voltage drop
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Figure 32.

across R268 is taken off through meter multiplier
resistor R267 for meter M 103, shown on panel 1
in figure 87.

e. Capacitor C244 couples energy from crystal-
controlled oscillator V206, through contacts 6A
and 4A of switch D209, to grid (pin 7) of V207.
Signal voltage from the plate (pin 6) is coupled to
the grid (pin 3) through capacitors C254 and
(251 and resistor R285. Capacitor C252 couples
the output from the cathode (pin 2) of V207 to
the suppressor (pin 7) of first demodulator V202.
Inductor 1207, an rf choke, allows the cathode
(pin 7) of V206 to remain at rf potential while
DC METERING meter M103 is kept at rf
ground potential.

f. Plate voltage is applied through resistors
R250 and R251 (decoupled by (€245 and (C246
from the = 130-volt regulated supply) to pin 5
of V206, triode connected.

g. A combination of the cathode bias (R249)
and the grid bias (R246) is used on V206. Anti-
sing resistor R247 damps out spurious oscillations.

h. When the first beat oscillator is crystal-con-
trolled as described above, 1ST BEAT OSCILLA-
TOR switch D209 connects motor-driven AFC-
ZERO ADJ capacitor C901 across the second beat
oscillator tuned circuit.

69. First Beat Oscillator (Variable)
(fig. 33)

a. Basically, the first beat oscillator (variable),
is a two-stage, rf amplifier with positive feedback
between the output of the second stage and the
input of the first. This positive feedback main-
tains oscillations. To restrict the output fre-
quency of the stage to one frequency, the feed-
back loop is shunted by a filter network that
attenuates all frequencies except one. The filter
network consists of a parallel resonant circuit in
the grid circuit of the first stage. By rejecting
all frequencies except its resonant frequency, the
tuned circuit allows V207 to oscillate at only one
frequency. The tuned circuit is formed by induc-
tor L.208 connected in parallel with capacitors C249
and 0250. 1ST BEAT OSCILLATOR TUNING
capacitor C250 adjusts the circuit to the correct
resonant frequency. The tuned-grid circuit sig-
nal is developed across grid return R260 and is
applied to control grid pin 3, causing the cathode
current to vary at the frequency of the grid tank.
Since both cathodes are tied together through
contacts 12A and 1A of 1IST BEAT OSCILLATOR
switch D209, the plate current of the grounded-

grid amplifier also varies at the frequency of the
grid tank (L1208, C250, and C249). A portion of
the plate signal voltage developed across R264
of the grounded-grid amplifier is fed back through
capacitor C254 to the grid tank, thus sustaining
the oscillating currents. Capacitor C252 couples
the output from cathode 2 of V207 to suppressor
orid 7 of V202. Capacitor C253 serves to com-
plete the connection between the plate and the
tuned circuit for rf.

b. When the 1ST BEAT OSCILLATOR switch
is in the VARIABLE position, the afe system
controls the frequency of the first beat oscillator.
This maintains the second if. signal which results
from the demodulation of the 2.8-mc first if. signal
at 100 ke. Control of the frequency of the variable
oscillator is accomplished by AFC-ZERO ADJ
motor-driven capacitor C901 connected through
R257 to cathode 2 of V207. Since the input
impedance presented to the tuned circuit is par-
tially determined by the cathode impedance of
the first stage, varying the capacitance in the
cathode circuit varies the effective resonant fre-
quency of the tuned grid circuit. The motor
that drives the capacitor is controlled so that the
frequency of V207 is maintained 2.8 mc away from
the frequency of the incoming signals.

¢. When the 1ST BEAT OSCILLATOR switch
is in the CRYSTAL position, the two sections of
V207 are reconnected to form a limiter (fig. 32)
and a-cathode follower. Under these conditions,
section 6-7-8 of V207 becomes a conventional
overdriven amplifier. The grid (pin 7) that is
grounded when the stage functions as an oscillator
is returned to ground through grid-return resistor
R262, and receives the output of the first beat
oscillator (crystal). A high resistance, R263, is
connected in series with the plate to drop the plate
voltage to a low value. Because of the amplitude
of the input signal, the stage is driven beyond
cutoff by the negative peaks of the signal, and into
saturation by the positive peaks. This overdriv-
ing acts to limit the amplitude of the output signal.
As the harmonic content of the output is high it
is used when signals higher than 23 mc are re-
ceived. The output developed in the plate cir-
cuit of section 6-7-8 is capacitively coupled to
section 2-3—4, which is connected as a cathode fol-
lower. The output of the cathode follower is
applied to the first demodulator. Capacitor C255
decouples the plate circuit from the B+ supply.

d. The cathode current of section 2-3—4 flows
through series resistors R257, R258, and R259
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Figure 34. Amplifier, 2.8-mc, schemalic diagram.

(and R268 in CRYSTAL position only) to ground.
Resistor R267 is the meter multiplier. Resistor
R267 and capacitor C258 prevent oscillator fre-
quency shift when the meter is switched in and
out of the circuit.

70. Amplifier, 2.8-mc
(fig. 34)

a. The 2.8-mc first if. amplifier, V203, is a pen-
tode amplifier that uses a miniature-type tube
6BA6. It amplifies the 2.8-mc output of the first
demodulator and applies its output to the push-
pull second demodulator.

b. The secondary of input filter FL.201, factory-
adjusted to a center frequency of 2.8 me, couples
the input signal to grid 1 of 2.8-mc amplifier V203.
The output signal developed across a similar filter,
F1.202, is coupled to balanced second demodulator
V204 and V205. Network R230, R229, C225, and
(224 applies full ave voltage to grid 1 through
antising resistor R286.

¢. The regulated 250-volt plate supply, decou-
pled by resistor-capacitor network R236, R237,
(231, and C232, is applied to the plate, pin 5, of
V203 through the primary of FL202.

d. The regulated 4 130-volt screen grid supply is
decoupled by resistance-capacitance network R235
R234, and (229. Capacitor C230 bypasses the
screen to ground for signal frequencies.

¢. De through self-bias resistor R232 is measured
by the DC METERING meter. Resistor R233
is the meter multiplier, and capacitor C277 is an
rf bypass for the metering circuit.

f. Depressing the 2ND BEAT OSCILLATOR
ZERO ADJ pushbutton couples harmonics of the
100-ke crystal oscillator to the cathode of the 2.8-
mc amplifier. Only the 28th harmonic is ampli-
fied, providing a 2.8-me signal for tuning the second
beat oscillator. The amplifier couples the 2.8-mc
signal to the second demodulator, where it is mixed
with a signal from the second beat oscillator. If
the frequency of the second beat oscillator is
adjusted to 2.7 mc and mixed with the 2.8 mc from
V203, the resulting if. is 100 ke, and is indicated by
a peak reading on the CARRIER RECT CUR-
RENT meter. If the frequency of the second
beat oscillator is not 2.7 me, the resulting if. is not
100 ke. The signal may be passed through a
sideband filter and is heard as a tone in the headset.
(par. 72¢). The 2ND BEAT OSCILLATOR
ZERO ADJ pushbutton is used only to set the
2ND BEAT OSCILLATOR TUNING control.

71. Second Demcdulator V204 and V205
(fig. 35)

a. The second demodulator, V204 and V205, is
a balanced demodulator which utilizes two min-
iature type 6AS6 tubes. The signal voltage of
2.8-mc amplifier V203 is mixed with the output
voltage of 2.7-mc second beat oscillator V208 and
the output is fltered, leaving only the 100-kc
signal. This signal passes through transformer
T201 and 94- to 106-kc filter FLL101 (fig. 37) to if.
amplifier 1 (V301).

b. The center-tapped secondary of FL202
couples 2.8-mc signals of equal amplitude but 180°

91




20 DEMODULATOR

0SCILLATOR

V204
6AS6
C234rg™ ——
15U
FL202 1
FROM f)’__ 2 10
2.8-MC be——e IF.
AMPLIFIER AN/ AMPLIFIER|
V203 2 V3ol
—— R238
100
R239 C266 2D DEMODULATOR
10K 470 \éfgg wore-
=== UNLESS OTHERWISE SHOWN
! ( ¢ R274 R273 R272 RESISTORS ARE IN OHMS
: I MEG 1K 1K CAPACITORS ARE IN UUF .
'.Asur + - 130v
G | - c264 ¢ 263 0262
0] FROM 10K IS'F IU"F' o
A 'c‘ﬁzTch’}'r"C 2D BEAT 1 1 1 T™870-27

Figure 35. Second demodulator, schematic diagram.

out of phase, to grids 1 of V204 and V205 in
typical push-pull fashion. Capacitor (266
couples a 2.7-me signal from second beat oscillator
V208 to the suppressor grids of V204 and V205,
which are connected in parallel. The signals mix
in the tubes, which results in varying plate
currents that consist of the original two frequen-
cies, the sum and difference frequencies. The
2.8-mc and the sum frequency plate signals are
bypassed to ground through (235 and (236.
Transformer T201 and filter FL101 further dis-
criminate against these signals. The second beat
oscillator plate signals (2.7 me) cancel out in T201
primary. Only the difference frequency of 100 ke
with +6-ke sidebands is developed across the
secondary of T201.

c¢. Transformer T201 couples the 100-ke signal
to filter FLL101, which has a bandwidth approxi-
mately 12 ke. Only the 100-ke signal with the
associated sidebands is passed to if. transformer
T301 (fig. 37).

d. Cathode bias resistor R238 (fig. 35), by-
passed by C234B, provides a potential for metering
the current that flows through V204 and V205.
Capacitor C233A and resistor R239 filter the dc
for the metering circuit.

e. Network R244, C238, and (€237 decouples
the regulated +130 volts supplied to screen
dropping resistors R240 and R241 (bypassed by
C233B and C234A, respectively) and plate voltage
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through isolating resistor R245 to center-tapped
plate transformer T201. Resistors R242 and
R243 are transformer loading resistors.

f. A —1.3 volts is supplied to the suppressor
grids of V204 and V205 through network R272,
R273, R274, and R269, bypassed by (262, €263,
and C264.

72. Second Beat Oscillator
(fig. 36)

a. Second beat oscillator V208 is a continuously
variable inductance-capacitance oscillator that
functions exactly like the first beat oscillator
(variable) (par. 69). The principal difference is
that the resonant frequency of this circuit is fixed
at 2.7 me. Only slight frequency variations are
possible when the circuit is being controlled by the
afc motor or the 2ND BEAT OSCILLATOR
TUNING control. This control is normally used
for fine tuning of incoming signals.

b. When 1ST BEAT OSCILLATOR switch
D209 is in the CRYSTAL position (fig. 32), con-
tacts 2B and 12B connect the afc circuits to tuned-
grid circuit 1209, C259, C261, and C260 of the
second beat . oscillator. The afc system auto-
matically adjusts the tuning of the grid circuit to
maintain the output frequency of the second beat
oscillator 100 ke away from the signals fed to the
second demodulator. Capacitor C277 (fig. 87)
1s shunted across the second beat oscillator tuned
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circuit only when the 1ST BEAT OSCILLATOR
switch is in the VARIABLE position.

c. The frequency of the oscillator is manually
set by 2ND BEAT OSCILLATOR TUNING
control C261. The 2ND BEAT OSCILLATOR
ZERO ADJ capacitor, C260, enables C261 to be

the MONITOR jacks. Therefore, adjusting the
frequency of the second beat oscillator for a zero-
beat condition at the MONITOR jacks insures
the frequency of the second beat oscillator to be
2.7mc. Thisis the correct condition for obtaining
a 100-kc if. signal. To obtain this condition, the

R)’” zero-set. In the preoperation test procedures 2ND BEAT OSCILLATOR ZERO ADJ push
:ﬁl:t\llrslgrl (par. 30), 2ND BEAT OSCILLATOR TUNING button is depressed, and 2ND BEAT OSCILLA-
; capacitor C261 is set to the 0 position. The 2ND TOR ZERO ADJ trimmer capacitor (260 is
BEAT OSCILLATOR ZERO ADJ push button, varied until zero-beat conditions are established.
= D208 (fig. 34) is depressed to complete the path  Be sure that 2ND BEAT OSCILLATOR TUN-
from plate 6 of V510, where the 28th and other =~ ING control is set at 0.
harmonics of the 100-ke oscillator are present, to
cathode 7 of the 2.8-mc amplifier. Although other 73. If. Amphflers
harmonics of the 100 ke are present, they are (fig. 37)
attenuated by filter F1.202 to such an extent that a. The 100-ke output of the second demodulator
they may be disregarded. Thus, a 2.8-mc signal is amplified by a four-stage if. amplifier. The
can be fed to the amplifier even if no other source  suppressed carrier and the upper and lower side-
of signal is available. The output of the 2.8-m¢  bands are amplified in the first three if. amplifiers;
0-27 amplifier is fed to the second demodulator, where the carrier is then tapped off for use in the afc
it mixes with a signal from the second beat  and avc systems, and in the reconditioned carrier
oscillator. A difference in frequency of not more  circuit. The signal (suppressed carrier and upper
than 115 ke between the 2.8-mc signal and the  and lower sidebands) continues on through the
apped signal from the second beat oscillator results in an  fourth stage, the output of which is applied to a
> and audible beat note at MONITOR jacks J401 and  hybrid coil that feeds two signal paths. One path
J402, which monitor the receiver output. If the  passes the upper sideband; the other passes the
TesSOT two signals are exactly 100 k¢ apart, the if. is lower sideband. Since if. amplifiers 1, 2, and 3
R272, exactly 100 ke and no audible sound is heard at (V301, V302, and V303, respectively), are identical,
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Figure 36. Second beat oscillator, schematic diagram.
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only if. amplifier 1 will be described in detail.
If. amplifier 4 (V304) is described in paragraph 74.

b. Tnput transformer T301 couples the 100-ke
signal from filter FLL101 to grid 1 of V301, through
parasitic-suppressing resistor R337. The ampli-
fied 100 ke developed across the primary of T302
is transformer-coupled to the grid of V302.
Resistors R301 and R308 are transformer-loading
resistors. Jack J301, IF AMP INPUT, provides
an input to if. amplifier 1 for tests.

c. Network R310, R309, C304A, and C304B
decouples the stage from other stages supplied by
the regulated -250-volt plate supply. The
regulated +130-volt screen supply is decoupled
by R306, R307, and C303B. Capacitor C303A is

IF. AMP
INPUT

FLI0I

e. If. amplifiers 1 and 2, V301 and V302, receive
the full ave bias. If. amplifier 3, V303, receives
one-half the ave bias. Additional ave is provided
on the lower level stages to minimize distortion
caused by cross-modulation. The 2.8-mc if.
amplifier V203 receives full ave voltage; hf ampli-
fier V201 receives one-third ave voltage.

74. If. Amplifier 4
(fig. 38)

a. 1f. amplifier 4 uses a miniature tube, V304,
type 6AQ5, which is identical in operation to the
other if. amplifiers. The principal circuit differ-
ence is a back-to-back germanium diode limiter.
The limiter protects crystal filters YF401 and
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Figure 37. First of. amplifier, schematic diagram.

the screen bypass capacitor. Extensive decou-
pling networks are located in the plate and screen
circuits of the if. amplifiers. The reason for this
is that positive feedback will occur through the
B+ supply in any two amplifier stages separated
by a third amplifier. For example, if. amplifier
1 would receive positive feedback from if. amplifier
3, and if. amplifier 2 would receive positive feed-
back from if. amplifier 4. The overall gain of the
if. amplifier is approximately 120 db, or a voltage
gain of 1,000,000. If decoupling networks were
not used, the stages would oscillate.

d. Ave decoupling network R302, R303, and
C301 prevents regenerative feedback through the
ave bus. DC METERING circuit resistor R305
is bypassed by C302.

94

YF402 (fig. 39) from strong signals that damage
the crystal elements. The crystal filters couple
the signal from if. amplifier 4 to the third demodu-
lators (fig. 29). The magnitude of the signals
that reach the if. amplifiers (with ave) is generally
not large enough to damage the crystal filters.
However, in using manual volume control, if the
MAN VOL CONTROL potentiometer were on a
high setting, the gain of the if. amplifiers might
develop a signal with an amplitude sufficient to
shatter the crystals in the filters. The protection
circuit (b below) prevents this.

b. The junction of the voltage divider that
consists of resistors R396 and R398 biases RV301
to —3 volts. The junction of voltage divider
R397 and R399 biases RV302 to +3 volts. Any
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Figure 38. If. amplifier 4, schematic diagram.

signal that appears at the secondary of T304 and
exceeds +3 volts permits RV302 to conduct, and
any signal that exceeds —3 volts permits RV301
to conduct. When either germanium diodes
conducts, the grid of the if. amplifier is effectively
connected to ground. Therefore, the signals at
the grid of V304 are limited to 3 volts peak ampli-
tude, to limit the maximum output voltage of V304
to crystal filters YF401 and YF402.

c. The amplified output voltage of V304 is
developed across terminals 7 and 8 of transformer
T402 (fig. 39). The signal input to carrier
amplifier 1 is obtained from the secondary of T304.

75. Separation of If. Signal into Upper and
Lower Sidebands

a. The if. signal output of V304 consists of an
am. signal with a frequency spread from 94 to 106
ke. Two sidebands are contained in this signal;
one extends from 94 to 99.9 ke, and the other from
100.1 to 106 ke. Different intelligence is carried
in the modulation of the two sidebands. To use
the intelligence contained in each of the sidebands,
the sidebands are separated by quartz crystal
filters and are then demodulated in separate
demodulators or detectors. Figure 39 is a simpli-
fied schematic of the circuit that distinguishes
between the upper and lower sidebands and applies
them to the separate demodulator channels.

b. The if. output of V304 is applied to the
primary of hybrid-type transformer T402. Two
secondaries couple the if. signal to groups A and B
channel filters. The third winding, loaded by
R426 to match the output impedance of V304,
balances the coil so that interaction between
Groups A and B channels is prevented.

¢. The signal developed across winding 34 of

T402 is coupled to crystal filter YF401. Crystal
filter YF402 receives the output of winding 1-2.
Crystal filters YF401 and YF402 are flattopped,
sharply selective filters that pass the different
sidebands. Terminating and isolating resistive
networks, such as R405, R406, R407, and R408,
are placed before and after each filter. Crystal
filter YF402 passes the upper or group A sidebands
from 100.1 to 106 kc; crystal filter YF401 passes
the lower or group B sidebands from 94 to 99.9 ke.
The output of each filter is applied to separate
demodulators. Because the signal paths from
each of the third demodulators to the output of
the receiver are the same, only the group B
circuits will be described.

76. Third Demodulator Group B
(fig. 40)

@. The third demodulator in the group B
channel is a full-wave, bridge-type demodulator
that uses a copper-oxide varistor, RV401. Crystal
filter YF401 passes the 94- to 99.9-ke sidebands to
the primary of transformer T403 through a
balanced 8—db attenuator, R409 to R412 (fig. 39).
A 100-ke demodulating signal is injected at the
electrical center of the secondary of T403 through
R413 by carrier amplifier V405. Carrier amplifier
V405 supplies the 100-ke demodulating signal from
one of two sources. One source (normally used)
is obtained by throwing the CARRIER SUPPLY
switch to LOCAL, thereby connecting the output
of the 100-ke crystal oscillator to carrier amplifier
V405. The other source is obtained by throwing
the CARRIER SUPPLY switch to RECON, thus
connecting the reconditioned carrier (obtained
from the if. and limiter -circuits) to carrier
amplifier V405, Either the local or the recon-
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Figure 39. Groups A and B filters, schematic diagram.
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Figure 40. Third demodulator, group B, schematic diagram.
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ditioned carrier may be used in operation. The
local carrier is generally preferred, especially when
the radio path is subject to fading. Some
military privacy systems, however, require the use
of the reconditioned carrier.

b. The third demodulator is a lattice-type modu-
lator that uses copper-oxide varistors. The lattice-
type modulator is essentially a balanced bridge
demodulator, with the advantage of eliminating
the reconditioned or the local oscillator carrier
from the output. Only the sidebands appear in
the output with the hf components being bypassed
in the output circuit.

¢. The 100-kc output of carrier amplifier V405
is ‘coupled to the modulator through the center
tap of T403 and ground. However, terminal 2 of
transformer T404 is at ground potential for 100 ke
because of the series-resonant networks that con-
sist of inductor 1,402, capacitors C405 and C403,
and inductor L401. The virtual ground at the
center tap of T404 results from the grounding of
the center of the impedance network. Because
the 100-kc¢ demodulating signal from V405 is, in
effect, applied to the center tap of T404, the 100-ke
signal at both ends of the secondary winding will
be at the same potential when the series resonant
networks are aligned as in paragraph 116. This
condition is necessary for the action of the de-
modulator.

d. The amplitude of the 100-ke¢ demodulating
signal is much greater than that of the if. signal.
Consequently, the 100-ke signal determines which
varistor will conduct. If terminals 1 and 4 of
T403 are positive with respect to ground or ter-
minal 2 of T404 (because of the polarity of the
100-ke¢ demodulating carrier impressed at that
instant), varistors 5-6 and 2-3 act as an open
circuit (B, fig. 40) while varistors 1-2 and 4-5
conduct. If terminals 1 and 4 of T403 are nega-
tive with respect to terminal 2 of T404 at a given
instant, varistors 1-2 and 4-5 act as an open
circuit, while varistors 2-3 and 5-6 conduct (C,
fig. 40). Because the amplitude of the if. signal
is much smaller than that of the conversion fre-
quency, it has no effect on the varistor conduec-
tivity. The direction of current in the primary of
T404 is reversed under the two conditions (fig.
40).  Therefore, the if. signal current in the
primary of T404 will be reversed at a rate corre-
sponding to the conversion frequency. The re-
sulting wave form contains the original if. signal
and demodulation products, but not the conver-
sion frequency (100 kc). The original if. signal is
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essentially short-circuited by the series-resonant
circuit 1.402, C405, C403, and L401, and the low-
frequency demodulation products (of output) are
coupled through T404 to group B amplifier 1,
V401B. The sum products (about 200 ke) are
not effectively amplified in the audio stages.
Refer to paragraph 85 for the discussion of the
carrier level meter (CAR VOLT D3 V403A 4V)
which is connected to this part of the circuit.

77. Group B Amplifier 1
(fig. 41)

a. Group B amplifier 1 is one-half of a minia-
ture twin triode tube V401B type 2C51, a con-
ventional af voltage amplifier. The amplified
signal that appears in the output is resistance-
capacitance coupled to the grid of group B ampli-
fier 2.

b. VF GAIN B potentiometer P401, in series
with R414, applies the vf signal to grid 7 of V401B.
V401B is a conventional, audio voltage amplifier.
Capacitor C409 couples the amplified signal from
plate load R418 to grid 1 of group B amplifier 2,
V402.

c. The resistance-capacitance combination
which consists of resistor R417 and capacitor C407
decouples the stage from the —+130-volt plate
supply.

d. Negative feed back between the group B
amplifiers 1 and 2 is used to improve the quality
of the output. The voltage feedback loop consists
of capacitor C408 and resistor R419. Current
feedback is provided by returning the grid circuit
of V401B to a tap on the cathode of V402. Me-
tering connections to the stage are made at the
junction of R415 and R416.

78. Group B Amplifier 2
(fig. 41)

a. Group B amplifier 2, V402, is an af power
amplifier that uses miniature beam power tube
type 6AQ5. The amplified output is transformer-
coupled to the three secondary windings of T405.

b. Windings 1-2 and 34 are in series and con-
nect to VF LINE TRANSFER switch D404
(fig. 87). The VF LINE TRANSFER switch
switches either vf group from one output line to
the other. Monitor winding 56 is connected
through two attenuating resistors R424 and R425
to MONITOR TRANSFER switch D406 (fig.
87). The contacts on D406 connect either the
group A or B signals to MONITOR jacks J401
and J402.
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Figure 41. Group B amplifiers, schematic diagram.

¢. Plate and screen voltages are obtained from
the regulated +250-volt supply through R423.
Capacitor C412 bypasses the screen grid (pin 6)
for af currents.

d. Self-bias resistors R456 and R422 are tapped
at cathode 2 by meter M103 multiplier resistor
R421. Capacitor C411 bypasses meter M103 on
panel 1 for af currents.

e. VU METER TRANSFER switch D405
(fig. 87) switches VOLUME INDICATOR meter
M102 to the group A or B line, and obtains output
level indications on either group. Resistors R105
through R107 are arranged so that the meter
reads 0 vu when the level of the line is 8 dbm.

79. Carrier Amplifiers 1 and 2
(figs. 42 and 43)

a. Carrier amplifiers 1 and 2 form a two-stage
amplifier whose input signal is the if. signal of
100 ke £6 ke, and whose output frequency is
100 ke 410 cps (at 1 db down). An extremely
selective crystal filter, YF301, is used to obtain
the 20-cps band pass. This 100-ke signal, with
the very high signal-to-noise ratio resulting from
the high selectivity, is used to operate the ave and
afc circuits. It is also used as the input to the
two-stage limiter, V310 and V311. The limiter,
in turn, provides the 100-kc signals used as the
reconditioned carrier, and one of the two 100-ke
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signals used to operate the afc circuit. Refer to
the block diagram (fig. 29) for the signal flow
paths.

b. The if. signal input to carrier amplifier V305
(a miniature tube type 5591/403B) is obtained
from the grid circuit of if. amplifier 4, V304, and
1s developed across CARRIER BRANCH GAIN
potentiometer P301. This controi determines the
output level of the carrier amplifiers and its
setting depends on the amount of carrier suppres-
sion in use at the transmitter. It is calibrated
during the initial adjustments of the equipment
(par. 31b). Figure 83 is a typical calibration curve
for this control; it shows CARRIER BRANCH
GAIN dial settings plotted against transmitter

carrier suppression. Normally 20 db suppression .

is used in the AN/FRC-10 system when both
sidebands carry intelligence. Carrier amplifier 1
amplifies the incoming signal and couples the
resulting voltage to crystal filter YF301 through
transformer T305 and pad R345, R346, and R347.
This 20-db pad is used to minimize reflections,
caused by impedance mismatch outside the band
pass of the filter, and to protect the filter from
overloads.

c¢. Crystal filter YF301 is a very narrow band-
pass filter that passes only the 100-kec carrier
frequency with sidebands of 10 cps, at 1 db down.
Because of the narrow band pass, almost all hum
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