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WARNING 

HIGH VOLTAGE 

is used in the operation of 
this equipment. 

DEATH ON CONTACT 

may result if operating personnel 

fail to observe safety precautions. 

VII 



RESCUE. 
In case of electric shock, shut off the high voltage 

at once and ground the circuits. If the high voltage 
cannot be turned off without delay, free the victim 
from contact with the live conductor as promptly as 
possible. Avoid direct contact with either the live 
conductor or the victim's body. Use a dry board, dry 
clothing, or other nonconductor to free the victim. 
An ax may be used to cut the high-voltage wire. Use 
extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 
a. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 
the base of the brain. If the shock has not been too 
severe, the breath center recovers after a while and 
normal breathing is resumed, provided that a suf. 
ficient supply of air has been furnished meanwhile 
by artificial respiration. 

b. The victim is usually very ~bite or blue. The 
pulse is very weak or entirely absent and uncon· 
sciousness is complete. Burns are usually present. 
The victim's body may become rigid or stiff in a 
very few minutes. This condition is due to the action 
of electricity and is not to be considered rigor mor· 
tis. Artificial respiration must still be 'given, as sev· 
eral such cases arc reported to have recovered. The 
ordinary and general tests for death should never 
be accepted. 

TREATMENT. 

a. Start artificial respiration immediately. At the 
same time send for a medical officer, if assistance is 
available. Do not leave the victim unattended. Per­
form .artificial respiration at the scene of the acci­
dent, unless the victim's or operator's life is endan­
gered from such action. In this case only, remove 
the victim to another location. but no f<trther than 

VIII 

1s necessary for safety. If the new loca tion is more 
than a few feet away, artificial r espira tion should 
be given while the victim is being moved. If the 
method of transportation prohibits the use of the 
Shaeffer prone pressure method, other methods of 
resuscitation may be used. Pressure may be exerted 
on the front of the victim's diaphragm, or the direct 
mouth-to-mouth method may be used . Artificial res­
piration, once started, must be continued, without 
loss of rhythm. 

b. Lay the victim in a prone position, one arm 
extended directly overhead, and the other arm bent 
at the elbow so that the back of the hand supports 
the head. The face should be turned away from the 
bent elbow so that the nose and mouth are free for 
breathing. 

c. Open the victim's mouth and remove any for­
eign bodies, such as false teeth, chewing gum, or 
tobacco. The mouth should remain open, with the 
tongue extended. Do not permit the victim to draw 
his tongue back into his mouth or throat. 

d. If an assistant is available during resuscita­
tion, he should loosen any tight clothing to permit 
free circulation of blood and to prevent restriction 
of breathing. He should see that the victim is kept 
warm, by applying blankets or other covering, or 
by applying hot rocks or bricks wrapped in cloth or 
paper to prevent injury to the victim. The assistant 
should also be ever watchful to see that the victim 
does not swallow his tongue. He should continually 
wipe from the victim's mouth any frothy mucus or 
s.aliva that may collect and interfere with respira­
tion. 

e. The resuscitating operator should straddle the 
victim's thighs, or one leg, in such manner that: 

(1) the operator's arms and thighs will be ver­
tical while applying pressure on the small of the vic­
tim's back; 

(2) the operator's fingers are in a natural po­
sition on the victim's back with the little finger lying 
on the last rib; 

(3) the heels of the hands rest on either side 
of the spine as far apart as convenient without al­
lowing the hands to slip off the victim; 

(.H the operator's elbows are straight and 
locked. 

f. The resuscitation procedure is as follows: 
(1) Exert downward pressure, not exceeding 

GO pounds, for 1 second. 
(!) Swing back, suddenly releasing pressure, 

and sit on the heels. 
(3) After 2 seconds rest, swing forward again, 

positioning the hands exactly as before, and apply 
pressure for another second. 

9· The forward swing, positioning of the hands, 
and the downward pressure should be accomplished 
in one continuous motion, which requires 1 second. 
The release and backward swing require 1 second. 
The addition of the 2-second rest makes a total of 4 
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D. Rf:S T POSITION. 
0 ptra for rrlt a8t8 prt88Urt 
.wddt rlly, .'ftcing,, bacl.: on 
hut~. and rut,, for 2 
ltcond.Y. 

seconds for a complete cycle. Until the operator is 
thoroughly Jamiliar with the correct cadence of the 
cycle, he should count thE' seconds .aloud, speaking 
distinctly and counting evenly in thousands. Exam­
ple: one thousand and one, one thousand and two, 
etc. 

h. Artificial respiration should be continued until 
the victim regains normal breathing or is pro­
nounced dead by a medical officer. Since it may be 
necessary to continue resuscitation for several 
hours, relief operators should be used if available. 

RELIEVING OPERATOR. 
The relief operator kneels beside the operator and 

follows him through several complete cycles. When 
the relief operator is sure he has the correct rhythm, 
he places his hands on the operator's hands without 
applying pressure. This indicates that he is ready to 
ta ke over. On the backward swing, the operator 
moves and the r elief operator takes his position. 
The relieved operator follows through several com­
plete cycles to be sure that the new operator has 
the correct rhythm. He remains alert to take over 
instantly if the new operator falters or hesitates on 
the cycle. 

STIMULANTS. 
a. If a n inhalant stimulant is used, such as aro- · 

matic spirits of ammoma, the individual administer­
ing the stimulant should first test it himself to see 
how close he can hold the inhalant to his own nos­
tril for comfortable breathing. Be sure that the in­
halant is not held a ny closer to the victim's nostrils, 
and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 
he may be given hot coffee, hot tea, or a glass of 
water conta ining % teaspoon of aromatic spirits of 
ammonia. Do not git'e any liquids to an unconscious 
victim. 

CAUTIONS. 
a. After the victim revives, keep him LYING 

QUIETLY. Any injury a person may have received 
may cause a condition of shock. Shock is present if 
the victim is pale and has a cold sweat, his pulse is 
wea k and rapid, and his breathing is short and 
gasping. 

b . Keep the victim lying flat on his back, with 
his head lower than the rest of his body and his 
hips elevated. Be sure that there is no tight clothing 
to restrict the free circulation of blood or hinder 
natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care­
fully . a s he may suddenly stop breathing. Never 
leave a r esuscitated person alone until it is CER­
TAIN that he is fully conscious and breathing nor­
mally_ 
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Figure 1. Recei11er-Trammitter RT-70/GRC, over-all view. 
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Note. This instruction book will be replaced by TM 11-290 which, when published, will be listed in SR 310-20-4. )/ 
CHAPTER 1 

INTRODUCTION 

Section I. GENERAL 

1. Scope 

This instruction book contains a description, detailed theory 
of operation, and instructions for field maintenance and 
repair of Receiver-Transmitter RT-70/GRC (fig. 1). In 
addition, a chapter on the disassembly and repacking of 
the equipment for shipment or limited storage is included. 
Two appendixes covering a list of references and an identi­
fication table of parts are also provided. 

2. Forms and Records 

The following standard forms will be used for reporting 
unsatisfactory conditions of materiel and equipment, or 
improper preservation, packaging, packing, marking, load­
ing, stowage, or handling thereof. 

a. DD Form 6, Report of Damaged or Improper Ship­
ment (Reports Control Symbol CS GLD-66) , will be filled 
out and forwarded as prescribed in SR 745-45-5. 

b. DA AGO Form 468, Unsatisfactory Equipment Re­
port (Reports Control Symbol CS GLD-247), will be filled 
out and forwarded to the Office of the Chief Signal Officer, 
as prescribed in SR 700-45-5. 

c. Use other forms and records as authorized. 

Section II. DESCRIPTION AND DATA 

3. Purpose 

a. Receiver-Transmitter RT-70/GRC (fig. 1) is a small, 
lightweight radio set, less power supply and accessory equip­
ments, designed for use in portable, ground, or vehicular 
installations. When suitably powered, the set provides two­
way communication with similar portable, ground, or mo­
bile equipments over a range up to 1 mile. The receiver­
transmitter operates in the frequency range of 47 to 58.4 
me (megacycles) and uses frequency modulation. The com­
munication circuit is of the .push-to-talk type. This means 
that normally the equipment is in the receiving coo,dition, 
and that operation of the push-to-talk switch on an associ­
ated carbon microphone or handset, or of a switch on an 
associated control box, disables the receiver and turns on 
the transmitter. Thus, conversation can proceed in one 
direction at a time only. 

b. The frequency coverage of Receiver-Transmitter RT-
70/GRC is indicated in the frequency spectrum chart 
(fig. 2). For comparison, the frequency coverage of other 
radio equipments with which the receiver-transmitter de­
scribed here may be associated in a working system installa­
tion is included in the chart. The chart shows, for example, 
that a considerable overlap exists between Receiver-Trans· 
miner RT-68/GRC and Receiver-Transmitter RT-70/GRC. 
The receiver-transmitter provides for continuously variable 
tuning. Rapid selection . of two preset detent channels is 
provided for. 

4. System Application 

a. Receiver-Transmitter RT-70/GRC may be used as a 
component of a portable field set such as Radio Set 
AN/PRC-16 (fig. 3), as part of a vehicular installation 
such as Radio Set AN/VRC-7 (fig. 4), or as part of sys­
tems such as Radio Sets AN/GRC-3 through -8. The nor­
mal operating range of the receiver-transmitter is about 1 
mile. Under favorable conditions of terrain and climate the 
operating range may be somewhat extended. 

b. To use Receiver-Transmitter RT-70/GRC in an oper­
ating installation, it is necessary to provide a suitable source 
of power. In addition, control, audio, and output connec­
tions, and an antenna with mounting and connecting facili­
ties must be provided. The microphone input and the 
receiver audio output circuits are brought out to connectors 
on the front panel. Since these connections may, therefore, 
be made to any audio equipment having the proper imped­
ance and proper power handling capacity, a high degree of 
flex~bility exists. For example, the audio circuits may be 
completed by direct connection to the front panel, by a 
handset, or a microphone and headset, as in the case of a 
portable installation. Alternatively, the audio circuits may 
be extended through an amplifier (AF Amplifier AM-65/­
GRC) and a mounting (Mounting MT-300/GR) to a 
microphone and headset, a microphone and loudspeaker, or 
to a telephone line. The power connections are also 'brought 
out to a connector on the front panel, making it possib~ 
to connect the set to any power source capable of pro­
viding 90 volts for the plates and screens of the tubes in the 
set, and 6.3 volts for the filaments, microphone, and the 
control relay. The power source may be a set of dry bat­
teries (housed in Case CY-590/GRC), or a vibrator type 
power supply unit (Power Supply PP-448/GR, PP-281/-
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GRC, or PP-282/GRC) housed in AF Amplifier AM-65/­
GRC and operating from the vehicular storage battery ( 6, 
12, or 24 volts, respectively). Typical working installations 
are described briefly in subparagraphs c through e below. 

c. Figure 3 shows the manner in which Receiver-Trans­
mitter RT-70/GRC is associated with the other compo­
nents necessary to complete a portable field installation, such 
as Radio Set AN/PRC-16. The figure also illustrates the 
basic principle of operation of Receiver-Transmitter RT-
70/GRC, namely the push-to-talk arrangement. 

( 1) The additional components, necessary to complete 
Radio Set AN/PRC-16, include a set of dry batteries (90 
volts and 7.5 volts), housed in a battery box, Case CY-
590/GRC, a microphone with push-to-talk switch (Micro­
phone T-17), ~ headset (Headset HS- 30), an antenna, and 
a mounting plate (not shown). The battery box houses the 
dry batteries, and in addition provides a power on-off 
switch, and the wiring necessary to extend the power con­
trol connections from the panel of the battery box to the 
control facilities. A cable fitted with suitable connectors, 
Power Cable Assembly CX-1209/U, joins the control and 
power input circuits of the receiver-transmitter to the wir­
ing and batteries in Case CY-590/GRC. 

( 2) Reception and transmission are placed under control 
of the microphone switch, and of a control relay within 
the receiver-transmitter. With the power on-off switch in 

the battery box closed, the control relay remains unenergized 
as long as the microphone switch is open, because the 
ground return connection for the relay is broken. Under 
this condition the receiver is operative, since full power 
is applied to it. Plate and screen power is applied by direct 
connection, while filament power is applied over a normally 
closed pair of contacts of the comrol relay. The transmitter 
is not fully energized since other, normally open, relay con­
tacts keep the microphone and some of the filament and 

·~reen supply circuits open. When the microphone switch 
is closed, the ground return connection for the relay is 
completed, the relay becomes energized, its contacts com­
plete the screen, filament, and microphone supply circuits 
of the transmitter, and at the same time break the filament 
supply circuits for the receiver. The transmitter thus be­
comes fully energized and ready for the transmission of a 
message. The receiver, however, is partially disabled, and 
no r-f (radio-frequency) signal can enter it. A sidetone 

circuit, completed by the closure of the relay contacts when 
the relay is energized, routes a portion of the microphone 
audio energy to the audio circuits of the receiver (which 
remain energized under transmit conditions) for monitor­
ing purposes. 

d. The combination of Receiver-Transmitter RT-70/­
GRC, AF Amplifier AM-65/GRC, Control Box C-375/­
VRC, Power Supply PP-448/GR, PP-281/GRC, or PP-

282/GRC, and suitable mountings, cables, audio acces-

sories, and other installation components may be used 
in the radio installation known as Radio Set AN/VRC-7. 
Figure 4 is a functional block diagram of this set. In 
this arrangement the amplifier provides for monitoring 
the receiver output of Receiver-Transmitter RT-70/GRC 
(Set 2) , and interphone channel between control sta­
tions, monitoring of the interphone channel, and all oper­
ating potentials for its own circuits and for those of the 
receiver-transmitter. These functions are described below: 

( 1) Signal circuits. Speech signals from the output of 
the receiver in Receiver-Transmitter RT-70/GRC are routed 
over one path to one of the three amplifier input circuits 
(Set 2 input). The amplified signals appear at two of the 
three output circuits (Set 2 + Interphone, and Set 1 + 
Set 2 + Imerphone) of the amplifier. These signals may 
then be heard at the locally connected headphones, and in 
the headphones of any one of the control stations (Control 
Box C-3 75/VRC) associated with the installation. Speech 
signals from the locally connected microphone, or fi:om 
any one of the control stations, may be applied through 
wiring in the amplifier directly to the input circuits of the 
transmitter in Receiver-Transmitter RT-70/GRC for trans­
mission over the air. A portion of the microphone signals 
is routed from the transmitter input circuits, over the side­
tone circuit to the receiver audio circuits, from which they 
are applied, just like any · received signal, to the amplifier 
input circuits, as described above, for distribution tO the 
locally connected headphones and to the headphones of the 
control stations for monitoring purposes. Alternatively, de­
pending on the setting of a selector switch on the control 
equipment, the microphone signals from the locally con­
nected microphone or from a control station, may be routed 
to the interphone input of the amplifier. After amplifica­
tion, these signals are distributed not only as sidetone tO 
the sending operator's headphones, but also the headphones 
of any of the control stations, thus providing for communi­

cation between the several control stations. The three-posi­
tion switches, shown connected to the amplifier input and 
output circuits, are simplified representations of a control 
box which provides connecting facilities for the audio de­
vices used (a chest set with headset and microphone) and 
switching facilities for monitOring the output of any one 
of the three amplifier channels. See note below. 

Nate. The amplifier portion of AF Amplifier AM-
65/GRC provides three input and three output circuits. Of 

the input circuits, one is for connection tO the receiver out­
put of one receiver-transmitter (Receiver-Transmitter RT-
70/GRC or Set 2), another for connection to the inter­
phone or control station microphones, and the third for 
connection to the receiver output of .another receiver-trans­
mitter (Set 1). Set 1 (either Receiver-Transmitter RT-

66/GRC, RT-67 /GRC, or RT-68/GRC) is not used in 
Radio Set AN/VRC-7. Of the three output circuits, one 

carries the amplified speech signals from Set 2 and from the 
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microphones (Set 2 + Inter phone output) , the other 
speech signals from Set 1 and from the microphones, and 
the third signals from both receivers and from the micro­
phones (Set 1 + Set 2 + lnterphone output). A mixing 
circuit within the amplifier makes this path arrangement 
possible. 

( 2) Power sttpply circuits. The power supply circuits 
within the amplifier unit in conjunction with a plug-in 
vibrator unit convert the storage battery voltage into d-e 
(direct-current) potentials required for operation of both 
Receiver-Transmitter RT-70/GRC and AF Amplifier AM-
65/GRC. The h-v (high-voltage) supply includes one of 
the plug-in type vibrator units, Power Supply PP-448/GR, 
PP-281/GRC, or PP-282/GRC, depending on whether the 
storage battery is 6, 12, or 24 volts, respectively. The vibra­
tor unit converts the stOrage battery intO screen and plate 
potentials for the receiver-transmitter as well as for the 
amplifier. A 1-v (low-voltage) circuit provides the filament 
potential for the receiver-transmitter and for the amplifier. 
Another 1-v circuit supplies the control and interphone 
microphone energizing potentials for both units. 

( 3) Control circuits. The control circuit arrangement 
is similar to that described in subparagraph c above, except 
that the push-to-talk function is extended from the micro­
phone swi tch, through controls on the control box to the 
interphone control relay in the amplifier as well as through 
wiring in the amplifier to the control relay in the receiver­
transmitter. 

../\ 

e. The combination of Receiver-Transmitter RT-70/ 
GRC and AF Amplifier AM-65/GRC may be used in con­
junction with a longer range receiver-transmitter and pos­
sibly an auxiliary receiver in any one of the more complex 
system installations, Radio Sets AN/GRC-3 through -8. 

f. The major components which are normally associated 
with Receiver-Transmitter RT-70/GRC are described in 
separate instruction books. The manner in which Receiver­
Transmitter RT-70/GRC is used as part of a complete in­
stallation in a communication network is described in the 
technical manual for the particular radio set. 

5. Technical Characteristics 

a. OVER-ALL EQUIPMENT. 

Frequency range .... ...... .............................. 47 tO 58.4 me. 

Type of signals transmitted 
and received ............ Voice, f-m (frequency-modulated). 

Type of tuning ................................................ Continuous. 

Number of preset detented channels .............................. 2. 

Channel spacing .............................. ...... 100 kc (kilocycles)· 

Number of channels .......... ............ .. ............................ 115. 

Reliable communication range ................ .... ............ 1 mile. 

Type of operation ................ .. .......................... Push-ro-talk. 

Type of control ...... .. .................................. Local or remote. 

Power supply requirements ... 90 volts at 80 ma (milliam-
pe e) for plates and screens. r 
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Figure 4. Application of Receiver-Transmitter RT-70/GRC to Radio Set AN/VRC-7, simplified block diagram. 

6.3 volts at 360 rna for fila­
ments. 

6.3 volts at 160 rna for relay 
(transmit only). 

The above voltages obtainable 
either from dry batteries in 
Case CY-590/GRC or from 
vibrator-type Power Supply 
PP-448/GR, Power Supply 
PP-281/GRC, or Power 
Supply PP-282/GRC and 
6-, 12-, or 24-volt stor­
age battery, respectively, 
through AF Amplifier AM-
65/GRC. 

Antenna requirements ...... .. ... Common whip-type antenna 
50-ohm impedance. 

b. TRANSMITIER CIRCUIT. 

Power output .................. .. .... .. .. .. .... .. 50 mw ( milliwatts). 
Maximum modulation 

frequency deviation .... .. .. .. .. ± 20 kc at 1,000 cps (cycles 
per second) with .25-volt 
input. 

Carrier frequency 
generation .. .. .... .. ................. Continuously variable 32- to 

43.4-mc self-excited oscilla­
tor and 2d harmonic of 
crystal controlled mixer os­
cillator. 

Transmitter mixer oscillator frequency .. .... .......... .... 7.5 me. 

Type of operational 
control .......... .. .. ...... .......... .. Push-to-talk transmitter nor-

mally in stand-by condition. 

Power input requirements: 

Plate and screen .... .......... .... 90 volts 
Filament .. .. ........ .... .. .... ...... . 6.3 volts 
Relay .. ...... .. ............ .. .... .. ..... 6.3 volts 

Transmitting 

80 rna. 
360 rna. 
160 rna. 

Transmitter audio input .. ........ .. .... 150 ohms at 1,000 cps. 

Transmitter audio input 
level .......... .. .... .. ............ .. .... 25 volts rms (root mean 

square) at 1,000 cps. 

c. RECEIVER CIRCUIT. 

Type of receiver circuit ...... ... Double conversion superhet­
erodyne. 

First intermediate frequency 15 me. 
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First mixer oscillator tuning range ............ 32 to 43.4 me. 

Second intermediate frequency .................... ............ 1.4 me. 

Second mixer oscillator frequency ...... .... .... ... .......... 6.8 me. 

Type of operational control ... Receiver normally in stand-by 
condition and silenced by 
squelch action. Turned on 
by signals having a mini­
mum level determined by 
setting of SQUELCH con­
trol. 

Sensitivity .. .. ............ ...... ......... 25 db (decibel) signal-to-

Bandwidth: 

noise ratio at 1.0 microvolt 
- 15-kc deviation at 1,000 
cps. 

6 db down ............................................ 80 kc. 
20 db down ............................ ................ 120 kc. 
40 db drwn .... .. ............ .. ........................ Not over 180 kc 

Audio power output .............. 75 mw maximum for ±15-kc 
deviation at 1,000 cps. 

Audio power output control .. Continuously variable by 
means of panel -mounted 
VOLUME control. 

Audio output impedance .................................... 600 ohms 

Noise suppression 
sensitivity (squelch) .......... Yz microvolt, approximately. 

Squelch control ........ .............. . Continuously variable, panel-
mounted SQUELCH con­
trol adjusts squelch sensi­
tivity. OFF position of con­

trol disables squelch circuit. 

Power input requirements: Receive Trammit 

Plate and screen .... .. ...... .... .. 90 volts 80 rna 80 rna. 
Filament .......... .... .... .. ......... 6.3 volts 360 rna 390 rna. 
Relay ................................... 6.3 volts 0 160 rna. 

d. CALIBRATION. 

Calibrate frequencies ............. At each me from 47 through 

58 me. 

Built-in calibrate oscillator 

(crystal-controlled) .................... ...... .. ...... ..... ...... .. . 1 me. 

Built-in oscillator 

(crystal-controlled) .. .. .. .. .. .. .. . .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . 1.4 me. 

Accuracy of calibrate 

oscillator ................................. 01 percent, approximately. 

6. Description of Receiver-Transmitter RT-70/GRC 

a. Receiver-Transmitter RT-70/GRC is a combination 
double-conversion type superheterodyne receiver and f-m 
transmitter with common antenna circuit. It is designed for 
the reception and transmission of f-m voice signals within 
the continuously variable tuning range of 47 to 58.4 me. 

6 

b. A front view of Receiver-Transmitter RT-70/GRC is 
shown in figure 1. The unit is a compact, lightweight panel­
and-chassis assembly with outer cover. All operating con­
trols, cable connectOrs, and indicatOrs are mounted on the 
front panel and are immediately accessible. The panel is 
recessed to prevent damage to panel-mounted parts due to 

impacr. The panel is finished in a wrinkled olive drab lac­
quer. Important panel markings are made luminous and a 
dial light is provided to permit the unit to be operated in 
the dark. An outer cover is attached to the front panel by 
means of wing-type spring-loaded Dzus fasteners, making 
the unit watertight. A hole on the top of the outer cover 
gives access to the antenna trimmer capacitor. This hole is 
covered with a watertight cap. Snap catches are provided on 
the outer cover so that the unit can be mounted on AF 
Amplifier AM-65/GRC when it is used in a vehicular 
installation. No carrying handles are provided for portable 
use since the unit is arranged to fit on Case CY-590/GR 
which is equipped with carrying facilities. The cover is 
finished in an olive green lacquer. It may be removed by 
turning the Dzus fasteners on the front panel ~ turn and 
sliding off the cover from the rear. The dimensions of the 
entire unit are 12 }13 inches x 7 V<! inches x 5 V<! inches. The 
weight of the complete unit with outer cover is 1634 
pounds. 

c. Figures 5 through 8 show Receiver-Transmitter RT-
70/GRC removed from the case. The panel-and-chassis 
assembly consists of three separable parts, namely: a front 
panel, an r-f chassis, and an i-f (intermediate-frequency) 
chassis. The r-f chassis mounts the h-f (high-frequency) 
components of both the transmitting and receiving circuits. 
The receiver i-f components and the audio components of 
both the transmitter and receiver are mounted on the i-f 
chassis. Both chassis are attached to projections at the 
rear of the front panel by means of screws and are so 
arranged that all internal tuning adj ustment controls, tubes, 
and other plug-in parts are accessible without further dis­
assembly of the unit. No solder connections are made be­
tween the r-f and i-f chassis or between these chassis and 
the front panel. Multiconnectors establish continuity be­
tween the chassis and the panel controls and connectOrs. A 
rigid assembly is assured by a back plate, which is fastened 
tO the two chassis by means of heavy captive screws and by 
two bracing screws, located coward the middle of the r-f 
chassis, which effectively clamp the r-f chassis to the i-f 
chassis. By removing the retaining and bracing screws and 
the back plate, disconnecting the multiconnectors and the 
two pin connectors joining the r-f and i-f circuits, and 
loosening the coupling between the dial-drive mechanism 
on the front panel and the shaft of the tuning capacitor on 
the r-f chassis, either one or both chassis may be removed 
for maintenance purposes. An important feature of the 
assembly is that a complete chassis can be substituted if 
either the r-f or i-f chassis of the set is defective. 
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( 1) Front panel. The cast-aluminum front panel mounts 
all operating controls and connectors (fig. 1) and the dial­
drive and detent mechanism (fig. 36). The dial-drive 
assembly, mounted on the rear of the front panel, couples 
mechanically to the shaft of the r-f tuning gang capacitor 
(C. 10) , mounted on the component side of the d chassis. 
A set of Allen wrenches, provided with the equipment, is 
mounted in a bracket at the rear of the panel (fig. 36). 

(2) R·f chassis (figs. 6, 39, 40, and 41). The r-f chassis 
is located on the right side of the panel-and-chassis assem· 
bly. It mounts the audio and r-f components of the trans­
mitter and the h-f portion of the receiver, the variable 32-
to 43.4-mc oscillator, V-2, and calibrate oscillator V-7, in­
cluding ganged tuning capacitor (C. 10), crystals, and asso­
ciated parts. The slotted plates, shuwn mounted at the rear 
of the gang capacitor (referenced as "Parr of C10A" on 
figure 6) serve for calibrating the section of gang capacitor 
ClOA which runes the variable 32- to 43.4-mc common 
oscillator, V-2. A tube puller and a circuit label are provided 
on the r-f chassis. The tuning coils for the r-f circuits are 
grouped in two compartments, mounted on the wiring side 
of the r-f chassis. These compartments (fig. 40) are identi· 

ANT 
ADJ • 

~ 

MCS 

fied as T-3 and T-4 through T-8, respectively. Partitions on 
the r-f coil compartment cover (fig. 41) separate the larger 
of the two compartments into a number of sections identi· 
fied as T-4 through T-8. Tuning a justment controls for 
the coils in these compartments are accessible from the top 
(fig. 5) and bottom (fig. 8) of the panel-and-chassis 
assembly. 

(3) J.f chassis. The i-f chassis (figs. 7, 37, and 38) 
mounts the components of the receiver i-f amplifier, 
squelch and audio circuits. The receiver-transmitter control 
relay and TANK-VEH-FIELD switch (S-101) are also 
mounted on the i-f chassis. 

7. Controls, Instruments, and Connectors (fig. 9) 

All operating controls and external connectors appear on 
the front panel of the receiver-transmitter. The antenna 
tuning adjustment capacitor C-41 (fig. 5) is accessible 
from the top of the ourer cover when the cap is removed. 
The location of panel controls and connectors is shown in 
figure 9. The following table lists the controls and con­
nectors and indicates tr.e function of each. 
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Figure 9. Receiver-Transmitter RT-70/GRC, panel controls and connectors. 
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Control or connector 

TENTHS-MCS 
tuning knob 

MCS dial 

LOCK detent levers 

LAMP (E-201) 

SQUELCH control 
(R-202 and 
S-201) 

Function 

Calibrated m tenths of an me. One 
complete rotation tunes the receiver­
transmitter over one me. Calibra­
tion marker above knob constitutes 
a reference point when the knob is 
reset to zero adjustment. Zero adjust­
ment is accomplished by holding the 
knob in fixed position and rotating 
plate under knob until zero on plate 
lines up with calibration marker on 
panel, when the set IS tuned to a 
signal on an integral megacycle. 

Calibrated 1n me from 47 through 
58. One complete rotation of tuning 
knob changes dial setting by one me. 
Frequency indication between me 
markings obtainable from setting of 
TENTHS-MCS tuning knob. Tuning 
frequency of set is sum of nearest 
lower dial number plus calibration 
marking on knob. 

Two levers, one on each side of the dial 
lamp. Each serves (independently of 
the ocher) to actuate a detent mech­
anism to detent or preset the dial­
drive mechanism at any posicion 
within the tuning range. 

The detent mechanism is spring pre­
loaded so that the dial drive may be 
forced to rotate past the detaining 
point. However, the next time around, 
the increased pressure required to 
drive the dial past the particular 
point serves as indication that desired 
frequency setting has been reached. 
A plastic marker (PRESET 1 and 
PRESET 2) associated with each de­
tent lever permits recording the fre­
quency to which the particular detent 
has been set. 

A pilot light, in holder with screw-on 
cover immediately above tuning knob 
illuminates calibration markings of 
knob and dial. Two lucite windows 
in holder distribute light to dial and 
knob. Light turned on when switch 
( S-202) is in any one of three test 
positions. Lamp extinguished when 
switch is 1n DIAL LIGHT OFF 
position. (See function of ANT 
ADJ-DIAL LIGHT (ON-OFF)-CAL 
switch.) 

This switch and potentiometer assembly 
serves to adjust the degree of the 
receiver squelch or noise quieting. In 
the maximum counterclockwise direc­
tion of rotation of the knob the 
switch is turned OFF and the squelch 

Control or connector 

VOLUME (R-204) 

ANT AD] - DIAL 
LIGHT (ON­
OFF) -CAL 
(S-202) 

Function 

(or receiver noise quieting circuit ) is 
disabled, providing no receiver quiet­
ing. In the clockwise direction of 
rotation, increasingly scrong~ r signals 
are required to disable the squelch 
and restore the receiver aud io ampli­
fier circuits to normal operation. For 
any setting of the potentiometer, 
a particular signal-plus-noise-co-noise 
ratio is determined below which the 
receiver audio circuits are inoperative 
and above which signals may be 
heard. 

This potentiometer serves co adjust the 
audio output of the receiver. 

This four-position, wafer type switch 
has the functions tabulated below: 

PoJition 

ANT 
AD] 

DIAL 
LIGHT­
ON 

Ftmction 

Turns on calibrate oscil­
lator V-7, provided the 
receiver-transmitter is in 
the receiving condition. 

The calibrate oscillator 
cannot be turned on 
when the receiver-trans­
mitter is m the trans­
mitting condition. The 
calibrator oscillator 
feeds into the receiver 
r-f stage, a .crystal-con­
trolled source of r-f test 
signal for alining the 
receiver-transmitter an­
tenna ci rcuit. Turns on 
dial illuminating LAMP 
( E-20 1) on the front 
panel. 

Turns on the dial illumi­
nating LAMP (E-201). 

DIAL Turns off the dial illumi-
LIGHT- nating LAMP. (A load 
OFF equalizing resistor is 

substituted for the 
lamp when the inter-· 
nal TANK-VEH-FIELD 
switch (S-101) IS in 
the TANK or VEH 
position.) 

CAL Turns on the calibrate os­
cillator ( V -7) and 1.4-
mc beat oscillator, (part 
of V-106 ), to provide a 
standard test frequency 



Control or connector 

ANT connector 
J-201 

ANTENNA 
TUNING 
ADJUSTMENT 
( C-4 1) 

Position 

J.'unction 

Ftmction 

and a crystal-controlled 
comparison frequency, 
respect ive 1 y, for the 
purpose of alining the 
rece•ver tuned circuits 
and for checking the 
calibration of the re­
ceiver-transmitter main 
oscillator ( V -2). The 
two signals combine in 
the receiver discrimi­
nator circuit to produce 
a zero-voltage or zero 
beat note as an indica­
tion of proper aline­
ment, or a measurable 
voltage and an audible 
beat note as an ·indi­
cation of improper re­
ceiver calibration and 
alinement. 

Turns on the dial illumi­
nating lamp. 

This is a small coaxial connector located 
in the top right-hand corner of panel. 
Serves to connect the lead from the 
common receiver and transmitter an­
tenna to the antenna circuit inside 
the set. 

This is a trimmer capacitor which is 
made accessible when the cap at the 
top of the outer case is removed. It. 
serves to tune the common antenna 

8. TANK-VEH-FIELD Switch S-101 (fig. 7) 

In addition co the controls, connectors, and ocher items 
mounted on the panel (par. 7), TANK-VEH-FIELD switch 
S-101 is provided on the i-f chassis inside the unit. This 
switch is sec during initial installation to the posicion cor­
responding co the type of service to which the receiver­
transmitter is to be puc. The switch positions and their 

functions are summarized below. 

a. TANK PosiTION. The switch is sec co the TANK 
posicion when the receiver-transmitter is to be used in an 
installation involving AF Amplifier AM-65/GRC, one or 
more monitoring positions through the amplifier and Con­
trol Box C-375/VRC, and the use of Power Supply PP-
281/GRC, PP-282/GRC, or PP-248/GR and a suitable 
storage battery co supply place and filament potentials. In 
such an installation, it is important co keep the drain on the 
power supply fairly constant. Maximum sidecone level is 
required co provide enough audio for the headset of the 

Control or connector 

Antenna base holder 

AUDIO connector 
(]-202) 

POWER connector 
(]-203) 

Function 

~ircuits. Adjustment is made by 
means of a screwdriver. 

Two holes, at right angles to each other 
permit attaching the antenna Mount: 
ing MT-652 /GR with Dzus type 
fasteners in either one of two posi­
tions. 

This 10-pin multiconnector with male 
compression type contacts provides 
for connecting headphones, micro­
phone, and microphone push-to-talk 
button to the receiver output and the 
transmitter audio input circuits, re­
spectively. A through connection is 
also provided between a pin on this 
connector and the POWER connector 
for an external power control circuit. 

This 9-pin multiconnector · serves to 
connect external plate, screen, fila­
ment, relay, and microphone voltages 
to the receiver-transmitter. In addi­
tion, the microphone input, and the 
push-to-talk relay control connections 
from the AUDIO connector are paral­
leled to terminals on this connector. 
These latter terminals are used in 
installations involving indirect micro­
phone circuit connection (that is, 
when AF Amplifier AM-65/GRC is 
involved) . One side of the through 
connection for remote power control 
(see functions of AUDIO connector) 
appears at a terminal of this con­
nector. 

receiving operator and of the monitoring positions. Accord­
ingly, in chis posicion the switch performs the following 
functions : 

( 1) It substitutes a dummy load across the filament 
supply in place of the dial light, when the ANT ADJ-DIAL 
LIGHT-CAL switch (S-202) is in the DIAL LIGHT 
OFF position. This arrangement insures a constant ·drain 
on the filament supply regardless of whether the pilot light 
is lit or extinguished. 

( 2) It places a dummy load across the 90-volt supply 
circuit when the receiver-transmitter is in the receiving con­
dition and the screen supply circuit is disconnected from 
certain transmitter tubes. The dummy load is equivalent 
to the drain on the 90-volt supply by these transmitter 
screens. A fairly constant drain on the 90-volt supply under 
both receive arid transmit conditions is thus insured. 

b. VEH POSITION. The switch is set in the VEH posi­
tion when the receiver-transmitter is to be used in an 
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installation involving AF Amplifier AM-65/GRC and one 
of the vibrator power supplies, but no monitoring or inter­
phone positions. Accordingly the switch performs the fol­
lowing functions: 

( 1) It equalizes the filament supply drain, as described 
in a ( 1) above. 

( 2) It equalizes the 90-volt supply drain as described in 
a (2) above. 

( 3) It reduces the level of sidetone fed from the trans­
mitter microphone circuit to the receiver audio circuits, 
thereby making the sidetone level suitable for reception in 
the earpiece of the t~ansmitting operator's handset, without 
causing acoustic feedback through the handset. 

c. FJELD PosiTION. The switch is set in the FIELD posi­
tion when the receiver-transmitter is to be used in a portable 
installation, in which the amplifier is not used, power is 
derived from a set of dry batteries (Case CY-590/GRC), 
and no monitoring or interphone positions are involved. 
The use of dry batteries makes drain equalization unneces­
sary. In this position the switch performs the following 
functions: 

( 1) The dummy loads (see sub pars. a and b above) are 
disconnected, since power economy is a prfme consideration. 

( 2) The level of sidetone is reduced, for the reasons 
stated in b ( 3) above. 

9. Additional Equipment Required 

The following materials are not supplied as part of Re­
ceiver-Transmitter RT-70/GRC, but are required for its 
installation and operation: a microphone and headset, or 
a handset with push-to-talk button; an antenna with mount­
ing components and hardware; a source of 90-volt plate 
and screen power; and a source of 6-volt filament and relay 
power; suitable control boxes, mounting facilities; connect­
ing cables; and a set of spare pares. The number and type 
of components necessary to complete a working installation 
differs from one installation to another, depending on the 
nature of the system in which the receiver-transmitter is 
used. The materials normally supplied for two typical in­
stallations are detailed in subparagraphs a and b below. 

a. PORTABLE INSTALLATION (RADIO SET AN/PRC-
16). For a portable installation, such as Radio Set AN/­
PRC-16, the following materials are normally supplied: 

( 1) Receiver-Transmitter RT-70/GRC. 
(2) Carrying case- Case CY-590/GRC, including the 

required set of dry batteries ( 90 volts and 7. 5 volts) . 
( 3) Equipment mount - Mounting MT-673/UR. 
( 4) Antenna mounting - Mounting MT-652/GR. 
( 5) Mast Section AB-22/ GR. 
(6) Mast Section AB-24/GR. 
( 7) Power cable assembly - Power Cable Assembly 

CX-1209/U. 
(8) Handset with push-to-talk button- Handset H-33 

( ) / PT. 
(9) Technical Manual TM 11-282. 
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b. VEHICULAR INSTALLATION (RADIO SET AN/VRC-
7). For a vehicular installation, such .as Radio Set AN/­
VRC-7, the following materials are normally supplied: 

(1) Receiver-Transmitter RT-70/GRC. 
( 2) Interphone amplifier with suitable vibrator type 

power supply - AF Amplifier AM-65/GRC and one of 
item ( 3) below. 

( 3) Vibrator-type power supply. One of Power Sup­
plies PP-448/GR, PP-281/GRC, or PP-282/GRC, depend­
ing on whether the vehicular storage battery voltage is 6, 
12, or 24 volts, respectively. (The power supply is housed 
in a compartment of AF Amplifier AM-65/GRC, item (2), 
above.) 

( 4) Equipment mount - Mounting MT-300/GR. 
( 5) Vehicular antenna components, as follows: 
(a) Mast Base AB-15/GR. 
(b) Mast Section AB-22/GR. 
(c) Mast Section AB-24/GR. 
(6) Interphone operation control unit- Control Box 

C-375/GRC. 
( 7) Remote control equipment - Control Group AN/­

GRA-6, including Local Control C-434/GRC and Remote 
Control C-433/GRC (optional) . 

( 8) RF Cable Assembly CG-5 30/U, ( 4 ft, 2 in. long)· 
( 9) Special Purpose Cable WM-46/U. 
( 10) Special Purpose Cable Assembly CX-1213/U. 
( 11) Connector and bond nut (Appleton Electric Co. 

No. 61007 and BL-50) or equal. 
( 12) Adapter UG-273/U. 
( 13) Adapter UG- 306/U. 
( 14) Bag CW-206/GR. 
( 15) Case CY-684/GR. 
( 16) Technical Manual TM 11-285. 
Note. The above lists are intended for illustrative pur­

poses only. Detailed information on parts and additional 
equipments supplied for a particular installation is given 
in the technical manual for the particular system. 

10. Running Spare Parts and Tools 

a. RUNNING SPARE PARTS. The following running spare 
parts are supplied with each Receiver-Transmitter RT-
70/GRC. 

1 GH-1992-2 Lamp Incandescent or Mazda 331. 
1 Type 3B4 Tube. 
6 Type 3Q4 Tubes. 
2 3A5 Tubes. 
2 1L4 Tubes. 

10 1U4 Tubes. 
2 1R5 Tubes. 
1 1S5 Tube. 
1 1AE4 Tube. 

b. TOOLS. The following cools are supplied with each 
Receiver-Transmitter R T-70/GRC. 

(I) Allen wrench #6 and #10 (fig. 5). 
( 2) Tube puller (fig. 6). 



CHAPTER 2 

THEORY OF RECEIVER-TRANSMITTER RT-70/GRC 

11. Block Diagram (fig. 10) 

a. GENERAL. The signal path of the receiver-transmitter 
is shown in the functional block diagram, figure 10. A . 
complete schematic diagram of the equipment is shown in 
figure 47. The block diagram shows that the equipment 
consists of a separate transmitter circuit and a separate 
receiver circuit. The two circuits are a~sociated with each 
other through a common antenna circuit, a common 32-
to 42.3-mc oscillator, V-2, and a common tuning control. 
Normally, the receiver is operative while the transmitter is 
in a stand-by or inoperative condition. When the micro­
phone button is closed, that is, when the operator desires 
to talk, the receiver is effectively turned off and the trans­
mitter is turned on. This fu~crion is accomplished by a 
relay control circuit also indicated on the block diagram. 
The frequency range of the transmitter and of the receiver 
is from 47 to 58.4 me. This range corresponds to 115 chan­
nels of 100 kc each. 

b. TRANSMITTER SIGNAL PATH. The function of the 
transmitter is to convert speech signals from an external 
microphone, amplifier, telephone line, or other a-f (audio­
frequency) source into f-m, r-f , signals. This is accom­
plished by causing the a-f signals to shift the frequency of 
a locally generated carrier frequency which is then trans­
mitted over the air. Voice signals from the external micro­
phone, amplifier, or telephone line are amplified by micro­
phone amplifier stage V-1 to the proper value for modula­
tion (pars. 17 and 18). Audio voltages are applied to 
the modulator to vary the frequency generated by variable 
oscillator V-2 (par. 19) in accordance with the amplitude 
and frequency of the audio signal. The outputs of the 32-
to 43.4-mc oscillator V-2 and the 15-mc transmitter oscilla­

tor V-3 (par. 21) are combined in mixer stage V-4 (par. 
22). The desired sum frequency at the output of the trans­
mitter mixer is selected by a tuned circuit and is applied 
to the transmitter driver stage V-5 (par. 23). The signal 
is amplified again and is applied to the transmitter power 
amplifier stage V-6 (par. 24). The amplified output is 
then routed through a tuned antenna circuit to the antenna 
(par. 25). No antenna switching is provided since there­
ceiver is inoperative when the transmitter is energized and, 
conversely, the transmitter is disabled when the receiver 

is operative. 

c. RECEIVER CIRCUITS. The function of the receiver is 
to accept f-m carrier signals and to convert them by a 
double conversion process and by means of an f-m dis­

criminator into the originally transmitted audio signals. 

The audio signals then are applied to an external headset, 
an earpiece of a handset, an audio amplifier, a telephone 
line, or some other suitable a-f receiving device. Carrier 
signals from the antenna are applied through the common 
antenna circuit to the first r-f amplifier stage V-8 (par. 
26), the output of which is tuned by a section of the vari­
able gang capacitor. The amplified output of this stage and 
the output of the common variable oscillator V-2 (subpar. 
b above) is applied to the mixer stage V-9 (par. 27) which 
produces sum and difference frequencies. The difference 
frequency is selected by the tuning circuit of the mixer 
and is routed as a band of frequencies centered about 15 
me to a three-stage i-f amplifier (V-10, V-11, and V-101) 
(par. 28). The 15-mc output of V-101, in conjunction with 
the output of the 13.6-mc oscillator (part of V-102), is 
combined in the receiver second mixer portion of V-102 
(par. 29) to produce a second i.f. centered about 1.4 me. 
This signal is amplified again in a three-stage amplifier­
limiter (V-103, V-104, and V-105) (par. 30). The first 
stage (V-103) is a conventional 1.4-mc i-f amplifier. The 
second and third stages (V-104 and V-105) have the addi­
tional function of limiting (or eliminating) any amplitude 
variations of the signal. Such amplitude variations represent 
noise and are, therefore, undesirable. In addition, the proper 
functioning of the discriminator (T-107), which follows 
the second limiter (V-105), requires that the level of the 
applied signal be fairly uniform for variations in the level 
of the incoming signal. The output of the second limiter 
stage is applied to the discriminator circuit (T-107) which 
functions to demodulate the audio signal from the incoming 
carrier signal (par. 31). The discriminator converts vari­
ations from th!'! center frequency of the incoming signal into 
audio signals. These audio signals appearing at the output 
of the discriminator are amplified in the two-stage audio 

amplifier V-106 and V-108 (pars. 32 and 33) and are 
applied to the receiver output terminals of the panel­
mounted AUDIO and POWER connectors. The panel­
mounted VOLUME control is located between the output 
of the first and the input of the second audio amplifier 

stages. 

d. SIOETONE. A portion of the audio signal applied to the 

transmitter is routed over a special path, called a sidetone 
path, to the receiver audio circuits where it is amplified 
and becomes audible in the earpiece of the handset or in 

the headset of the operator (par. 36). This sidetone signal 

is useful for two reasons: one, it permits monitoring the 
transmission; two, it imparts a natural effect in the ear­
piece of the handset. Without sidetone, the circuit would 

seem dead. 
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Figure 10. Reoeiver-Trammitter RT-70/GRC, /utJtional block diag-ram. 

12. Transmitter Carrier Frequency and Receiver 
1-f Generation 

As shown in figure 10, three oscillators serve to produce 
the transmitting carrier frequency and the two receiver 
intermediate frequencies. These are the 32- to 43.4-mc os­
cillator (V-2), the 15-mc transmitter oscillator (V-3), and 
the fixed second i-f 13.6-mc oscillator (part of V-102). 

a. 32- To 43.4-MC OsCILLATOR V-2. The variable 
self-excited common oscillator, V-2, is tunable over its 
frequency range of 32 to 43.4 me by means of the A sec­
tion of ganged tuning capacitor C-10. The frequency gener­
ated by this oscillator is always 15 me below the receiver­
transmitter operating frequency. This means that for any 
setting of the tuning capacitor the variable oscillator fre­
quency is 15 me below the ultimate, desired transmitting 
frequency, and also 15 me below the frequency to which 
the receiver is tuned. The output of the variable oscillator 
is fed over two paths. One path applies the oscillator output 
of the receiver first mixer V-9, where during reception of 
a signal the first i.f. of 15 me is produced. The other path 
applies the output of the oscillator to the transmitter mixer, 
V-4. There the variable oscillator frequency combines with 
the output of the 15-mc transmitter oscillator, V-3, to pro­
duce a sum frequency which is the desired transmitter car­
rier frequency. During transmission the output -of the vari­
able oscillator is fm by the voice signals entering the trans­
mitter circuits from the microphone or other audio device. 

b. 15-MC TRANSMITTER OSCILLATOR V-3. The fixed­
frequency crystal-controlled oscillator, V-3, produces a fre-
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quency of 7.5 me. The second harmonic of this frequency, 
namely 15 me, is selected and applied to the transmitter 
mixer, V-4, together with the output of the variable com­
mon oscillator V-2. The resultant sum frequency is the de­

sired transmission frequency. 

c. 13.6-MC OSCILLATOR V-102. A portion of tube 
V-102 is used in a fixed-frequency crystal-controlled oscilla­
tor circuit producing a frequency of 6.8 me. The second 
harmonic of this frequency ( 13.6 me) is selected and "fed 
to the receiver second mixer, another portion of V-102, 
where by beating with the first i.f. ( 15 me), a lower i.f. 
( 1.4 me) is produced. 

13. Receiver-transmitter Common Circuit Elements 

In addition to the common 32- to 43.4-mc variable oscilla-. 
tor, V-2, discussed in paragraph 12, the elements described 
below are also common to the receiver and to the trans­

mitter. 

a. TUNING ELEMENTS. The receiver and transmitter 
are always tuned to the same operating frequency. Selection 
of the desired operating frequency is accomplis4ed by the 
continuously variable tuning control on the front panel. 
Varying this control varies the ganged tuning capacitOr 
C-10, the five sections of which are associated with the 
tuned _receiver-transmitter r-f stages as tabulated below. 
The table also shows the trimmer capacitors associated with 
each variable tuned circuit. 

b. ANTENNA CIRCUIT. Since the transmitting and re­
ceiving frequency is always the same, and since only the 



Receiver-Transmitter RT-70/GRC R-f Circuits 

Stage or circuit Capacitor Section capacity range Trimmer 

32- to 43.4-mc oscillator V-2 C-lOA 14 to 77 uuf C-4 (3-15 uuf 
( micromicro-

farad) ) and 
tracking plates • 

Transmitter mixer V-4 C-10B 11 to 36 uuf C-27 (3-12) 

Transmitter driver V-5 C-10C 11 to 36 C- 34 (3-12) 

Transmitter power amplifier V-6 
and antenna circuit C-lOD 11 to 36 c 41 ( 3-15) 

Transmitter neutralizer circuit - - C-35 (.3-3.0 ) 

Receiver r-f stage V -8 C-lOE 11 to 36 C-56 (3-12) 

Calibrate oscillator V -7 - - C-48 (3-12) 

•The slotted t racking adjustment plates (fig. 6), mounted at the rear of the gang capacitor, serve to 
straighten out the oscillator tuning capacity versus dial rotation curve (i.e. calibration). Adjustment is 
made by bendin~r the se~rment correspondin~r to the particular me setting of the dial. For adjustment 
details see paragraph 72e. · 

transmitter or the receiver is on at any one time, a common 
antenna circuit is used. Section C-lOD of the gang capaci­
tor and trimmer capacitor C-41 tune the antenna circuit to 
resonance at the operating frequency. 

c. CONTROL CIRCUITS. In effect, the receive-transmit 
control circuit applies full power to either the transmitter 
when relay 0-101 in the control circuit is energized or to 
the receiver when the control relay is de-energized (par. 
35). Relay 0-101 is energized when ground return to the 
relay is made, and is de-energized when ground return is 
broken. Application or removal of ground return may be 
accomplished either by the push-to-talk of a microphone 
directly or by that button through a sequence of other 
external relays, depending on the arrangement of the system 
in which the receiver-transmitter is used. 

14. Modulation 

The 32- to 43.4-mc oscillator frequency is modulated by 
varying the inductance of the small coil, L-2B, connected 
in series with the oscillator tuning coil, L-3. The inductance 
of this small modulating coil is changed by varying the 
permeability of the iron-dust core upon which it is wound. 
To accomplish this, the coil is placed in the magnetic field 
of the larger a-f coil, L-2A, which is energized by the micro­
phone amplifier when the operator talks into the carbon mi­
crophone connected to the receiver-transmitter. The iron dust 
core is also magnetically biased by a permanent magnet to 
provide a proper center operating point. Modulation is 
represented by a shift of about ± 15 kc in the frequency 
generated by variable oscillator V-2, and ultimately by 
a shift in the over-all carrier frequency. 

15. Squelch Circuit 

It is characteristic of very sensmve receivers that in the 
absence of a received signal a rushing noise is heard in 
the receiver phones or loudspeaker. The noise is the re­
sult of thermal agitation in the vacuum tubes and receiver 
components and of external electrical disturbances·. A 
sqtJelch circuit is, therefore, used to suppress this annoy­
ing noise during no-signal intervals. In Receiver-Transmitter 

- RT-70/GRC, the squelch circuit consists of a carrier 
switched 30-kc (approximately) oscillator followed elec­
trically by a diode rectifier. Actually, the oscillator and 
diode rectifier are in the same envelope of multipurpose 
tube V-107. When the receiver is in a squelched condition 
and no signal is being received, the squelch circuit is opera­
tive and biases the audio amplifier and the r-f amplifier. 
When a signal is received which has the proper signal 
strength, the squelch is disabled and the r-f and audio 
amplifiers are restored to normal operation. Squelch action 
is adjustable by means of the panel-mounted SQUELCH 
control, R-202. The OFF position of this control operates 
switch ;:l-201 and disables the squelch for test purposes or 
for reception of weak or fading signals. The squelch circuit 
is described in greater detail in paragraph 34. 

16. Calibrating and Test Circuit 

A calibrating circuit associated with the receiver includes a 
crystal (1 me) controlled oscillator V-7, the output of 
which is very rich in harmonics, and a 1.4-mc oscillator 
derived from a portion of the first audio amplifier tube 
V-106 and the ANT ADJ- DIAL LIGHT (ON-OFF) 
- CAL test switch S-202. 
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a. CALIBRATE OSCILLATOR. A signal for use in calibrat­
ing the receiver at frequency settings of the dial which are 
multiples of one me is generated by crystal oscillatOr V-7 
(par. 37). This oscillator is permanently associated with 
the input of the first r-f amplifier tube V-8 of the receiver. 
When the test switch is in either the ANT AD] or in 
rhe CAL position, the oscillatOr is turned on and generates 
a frequency of one me. The harmonics of this signal are 
selected by the tuned circuits of the receiver, the particular 
harmonic selected depending on rhe frequency tO which rhe 
receiver is tuned. 

b. BEAT OSCILLATOR. When the test switch is in the 
CAL position, the firsr audio amplifier stage, V-106, func­
tions as a combined 1.4-mc crystal oscillator and an audio 
amplifier (par. 38). The output of this oscillator is con­
nected at a point ahead of the discriminator rectifiers. Since 
the frequency generated by this oscillatOr is the same as 
that tO which the 1.4-mc i-f amplifier is tuned , a zero beat 
is obtained at rhe output of rhe discriminator when a 
1.4-mc signal enters the discriminator. An aud io beat note 
is obtained when the incoming signal ro the r-f stage is not 
a multiple of one me, thereby causing the signal at rhe 
discriminatOr input tO be different than 1.4 me. This a-f 
beat enables the operator to make precise frequency ad­
JUStments. 

c. UsE. If either the 13.6-mc oscillator or rhe 32- to 
43.4-mc oscillatOr is off frequency, the signal entering rhe 
discriminator circuit will not be 1.4 me, and, therefore, an 
audible beat note will be heard. However, as long as the 
oscillators are all on frequency, a zero-beat note will be 
obtained. The calibrate oscillator alone can be used to check 
the tuning of the antenna circuit since proper alinement 
will cause quieting of the noise in the receiver. The com­
bination of the beat oscillatOr and the calibrate oscillator 
may be used to check the following (par. 39) : 

(1) The calibrate oscillator (V-7). 

(2) The receiver 13.6-mc oscillatOr (part of V-102). 

( 3) The tuning of the common 32- to 43.4-mc oscil­
latOr (V-2). 

( 4) The tuning of the over-all receiver. 

17. Microphone Input Circuit (fig. 11) 

a. Two parallel input connections for the audio signal 
and carbon buttOn of the microphone, or another source 
of audio modulation to be transmitted, are provided. One 
input connection is at terminals C and E (ground ) of 
AUDIO connectOr J-202, and the other at terminals C and 
D (ground) of POWER connector J-203. The microphone 
circuit of Receiver-Transmitter RT-70/GRC extends over 
terminals 2 of chassis connectOrs P-20 1 and J-1 to the 
150-ohm primary winding (terminals 6-7) of microphone 
transformer T-1. The ground return path for the audio 
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signals is completed over terminals 4 of J-1 and P-201 and 
terminals 4 of P-202 and J-101, through section B of dual 
capacitOr C-157. 

b. D -e voltage for energizing the carbon buttOn of the 
microphone is applied from an external 6-volt d-e source 
(filament supply) tO terminals F and D (ground) of J-203. 
The 6-volt microphone supply circuit extends from terminal 
F of J-203, through terminals 13 of P-202 and J-101, 
through the normally open contacts 2-3 of control relay 
0-101, over terminals 15 of J -101, P-202, P-201, and J-1, 
and through voltage-dropping resistor R-1 tO · terminal 7 
of primary winding of T -1. The microphone supply voltage 
is filtered by capacitOrs C-l57B and C-157A. 

c. Contacts 2-3 of relay 0 -101 close and apply micro­
phone energizing voltage when the microphone push-tO­
talk burtOn is closed or when through some other ex­
ternal circuit arrangement ground return for the coil of 
relay 0 -101 is completed (par. 35). 

d. The signal voltage developed across · winding 6-7 of 
T-1 is induced into secondary winding 1-2-3 of that trans­
former for application to the microphone amplifier (par. 
18) ." The portion of the signal developed across winding 
1-2 of T-1 is routed over the siderone circuit to the receiver 
audio amplifier stages. The siderone circuit is described in 
paragraph 36. 

18. Transmitter Microphone Amplifier V-1 (fig. 11) 

The transmitter microphone amplifier uses a tube type 
3Q4 pentacle, V-1, in a conventional Class A audio ampli­
fier circuit. The purpose of this stage is tO raise the level 
of the speech signals to the proper value for modulating 
the transmitter. 

a. PRE:EMPHASIS CIRCUIT. The high-impedance second­
ary winding 1-2-3 of microphone transformer T-1 is con­
nected to the grid of V-1 through a shaping circuit compris­
ing capacitor C-1 and resistors R-2 and R-3. The shaping 
circuit accentuates the higher audio frequencies to provide 
pre-emphasis during transmission. This arrangement is used 
tO increase the carrier frequency deviation per audio input 
volt for the higher audio frequencies, so that at the receiv­
ing end the signal-plus-noise-to-noise ratio will be effec­
tively increased. 

b. PLATE LOAD IMPEDANCE. The plate load impedance 
of V-1 consists of primary winding 1-2-3 of output trans­
former T-2 shunted by capacitor C-2. The parallel resonant 
plate load tends to shape the frequency response of the 
amplifier and tO peak it at about 2,000 cycles. 

c. PLATE AND SCREEN SUPPLY CIRCUITS. The plate 
(pins 2 and 6 tied internally) and the screen grid (pin 4) 
of tube V-1 obtain their operating potentials from the 
external 90-volt supply. The plate supply circuit extends 
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Figr~re 11 . Microphone and microphone amplifier circttits, /tmctional circt~it diagram. 

from pin J of J-203, through decoupling resisror R-205, 
through pins 7 of chassis connector P-201 and J-1, and 
through winding of 1-2-3 of T-2. The screen supply circuit 
extends from pin J of J-203 through R-205, pins 11 of 
P-202 and J-101, over the normally open contacts 8-9 of 
relay 0-101, pins 1 of J-101 and P-202, and over pins 5 
of P-201 and J-1. When 0-101 is energized, contacts 8-9 

close and complete the above circuit. When relay 0-101 

is not energized, the screen circuit is open, and the normally 
closed contact pair 5-4 places current compensating resistor 
R-136 across the 90-volt supply. Ground return for this 
resistor is provided when switch S-10 1 is in either the 

TANK or VEH position. For a detailed description of the 
plate and screen supply circuits, see paragraph 40. For a 
detailed description of the control circuits, see paragraph 35. 

d. BIAS. Bias for the tube is provided by the voltage drop 
across the filament of V-6. 

e. FILAMENT CIRCUITS. Filament voltage for V-1 is ob­
tained from the 6-volt filament supply connected ro term­
inal F of J-203. The filament supply circuit extends from 
pin F of J-203, through pins 13 of connectors P-202 and 
J-10 1, over the normally open contacts 2-3 of relay 0-101, 
and through isolating choke L-1 to pin 7 of V-1. The other 
side of the filament connects to the filaments of other 
transmitter tubes. Filament voltage is applied when relay 

0 -101 becomes energized and closes contacts 2 and 3 .. 

When the transmirter is in stand-by condition, these relay 
contacts are open and no filament voltage is applied to 
V -1. The filament circuits of the receiver-transmitter are 
described in paragraph 41. For control circuit details see 

paragraph 35. 

19. Common 32- to 43.4-mc Oscillator V-2 (fig. 12) 

The self-excited 32- to 43.4-mc oscillator uses a tube type 
3A5 twin-triode, V-2 , in a Colpitts circuit. To obtain maxi­
mum transconductance the two triode sections of the tube 
are connected in parallel by joining the two plates, pins 2 

and 6, and the two grids, pins 3 and 5. 

a. TUNED CIRCUIT. The oscillator is tuned to resonance 
by the parallel resonant circuit composed of series induc­
tors L-3 and L-2B and by C-lOA, a section of the receiver­
transmitter main tuning capacitor. The parallel group of 
capacitors C-5, C-6, C-7, and C-9, connected in series 
with the variable capacitor section, provides the series 
padding necessary for tracking of the oscillaror with the 
other tuned circuits of the transmitter and the receiver. 
These capacitors also provide temperature compensation at 

the 1-f (low-frequency) end of the oscillator tuning range. 
Alinement of the oscillator at the low end of its frequency 
range is accomplished by varying the inductance by means 

of the powdered iron-dust core of coil L-3. The h-f end is 
alined by means of variable trimmer capacitor C-4, con-
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nected across C-10A. Exact calibration of the oscillator with 
the TENTHS-MCS dial is accomplished by bending the 
segments of the slotted plates (par. 72e) mounted at the 
rear of the gang capacitor (fig. 6). For a particular setting 
of the tuning capacitor, selected during operation by means 
of the tuning knob on the front panel, the frequency gener­
ated by the oscillator is determined by the total instantane­
ous inductance of coils l-3 and l-2B. As explained in para­
graph 20, since the inductance of l-2B is made to vary in 
proportion to the amplitude and frequency of the a-f out­
put of the microphone amplifier, the total inductance of 
the resonant circuit also varies at the a-f rate, and the fre­
quency generated by the oscillator varies from nominal or 
center value, accordingly. The center frequency is set during 
alinement by adjustment of C-4 and l-3 and always is 
equal to the dial frequency minus 15 me. The tuning range 
of the oscillator is between 32 and 43.4 me. 

b. COLPITIS ARRANGEMENT. The arrangement of the 
oscillator into a Colpitts circuit is apparent from figure 12. 
The grid is coupled to the resonant circuit by means of 
capacitor C-8. Regenerative feedback from the plate-fila­
ment circuit necessary to sustain oscillation is provided 
through capacitor C-14. Capacitors C-11 and C-14 con­
stitute the conventional Colpitts voltage-dividing circuit. 
Capacitor C-16 is a plate supply bypass. Its high value ef­
fectively places the plate at ground potential for rf. C-12 
and C-13 serve to place all portions of the filament at the 
same r-f potential. 

c. OSCILLATOR OUTPUT CONNECTIONS. A portion of 

T-3 

the oscillator output, taken across capacitor C-lOA, is routed 
through the coupling circuit consisting of coil L-4 and 
capacitor C-53 to the input of the receiver first mixer 
stage, V-9. Another portion of the oscillator output is 
taken from the junction of C-12 and C-13 and is routed 
through coupling capacitor C-15 ro the grid (pin 3) of 
the transmitter mixer rube V-4. 

d. PLATE SUPPLY. Plate voltage for V-2 is shunt-fed 
through coil l-7 from the external 90-volt supply. The 
place voltage connection for the oscillatOr is independent of 
the control circuit, since V-2 must be operative during both 
receiving and transmitting periods. C-16 is a place supply 
bypass capacitOr. Irs high value places the plate at ground 
potential for radio frequencies. 

e. FILAMENT CIRCUIT. Filament current is supplied. 
through the inductor l -5. CapacitOrs C-13 and C-12 bypass 
the filament for radio frequencies and also serve to maintain 
a uniform voltage across the filaments, i.e., to make the 
filaments an equipotential surface (like a cathode) for radio 

frequencies. 

f. GRID BIAS. Grid resistor R-5 limits the grid current 
of the oscillaror and provides self-bias for the operation 

of the tube. 

g. MECHANICAL ARRANGEMENT. In order tO obtain 
maximum stability of the oscillator under high humidity 
conditions, as many of the circuit elements as possible have 
been inclosed in a box identified as T-3. The alinement con­
trols for C-4 and l -3 are accessible through the cover. 
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20. Modulation (fig. 12) 

a. In general, fm consists in causing the center or car­
rier frequency of the master oscillator of the transmitter 
to he shifted in frequency in accordance with the audio 
signals to be transmitted. The amplitude variations of the 
audio signals become changes in the frequency of the car­
rier, while the frequency of the audio signals becomes the 
rate with which the frequency of the carrier changes from 
its center value. 

b. In Receiver-Transmitter RT-70/GRC this function is 
performed by modulator coil L-2 . This coil consists of two 
sections. One section of coil L-2B is placed in series with 
the main tuning coil, L-3, of the 32- to 43.4-mc oscillator 
V-2. The other section of the coil, L-2A, is placed across the 
secondary winding of the microphone amplifier output 
transformer T-2. The inductance of L-2A is made to vary 
at the rare of the audio signals appearing across the second­
ary winding of T-2 and consequently across L-2B. The in­
stantaneous inductance of L-2B adds to that of L-3 and 
the total inductance determines the frequency which the 
oscillator will generate for a given setting of tuning capaci­
tor C-10A. 

c. To accomplish the result described in subparagraph b 
above, advantage is taken of the principle that the induct­
ance of the coil is determined by the permeability of its 
iron-dust core. By varying the flux density in the iron core, 
the permeability of ~hat core, and thereby the inductance 
of the coil can be changed. Coil L-2B has a small iron-dust 
toroidal core on which are wound two turns of relatively 
heavy wire. This coil is placed in the air gap of the lami­
nated iron core of the larger coil L-2A. A permanent mag­
net placed in the magnetic structure of L-2A sets up a 
fixed magnetic bias for determining the flux density in and 
the permeability of the toroidal core (and thus the in­
ductance) of L-2B when no audio currents flow in coil 
L-2A. This operating point sets the initial inductance of 
L-2B so that, together with the inductance of L-3, the oscil­
lator is tuned to the center frequency (dial number minus 
15) selected by the setting of C-10A. At this point, the 
permeability will vary in accordance with the added flux 
density caused by the audio signal current as the audio flux 
adds to or subtracts from the flux in the iron-dust core due 
to the permanent magnet. 

d. When a-f current flows through the winding of L-2A, 
the electromagnetic field set up by this current in the 
laminated iron core adds to or subtracts from the flux pro­
vided by the permanent magnet. This causes corresponding 
changes in the flux density in the toroidal core and causes 
its permeability to shift up or down along the permeability 
curve. The magnitude of such changes is proportional to the 
magnitude of the audio current in L-2A. The rate with 
which flux density in the toroidal core changes is prof-or­
tiona! to the frequency of the audio signal. The change in 

permeability of the toroidal core translates itself into a 
change in the inductance of L-2B. The. net effect is that the 
tuning of the oscillator and consequently_ the generated fre­
quency changes in accordance with the instantaneous ampli­
tude of the audio signal across L-2A and the rate of change 
of the carrier frequency is proportional to the frequency of 
the audio signal. 

21. Fixed 15-mc Transmitter Oscillator V-3 (fig. 13) 

a. R-F CIRCUITS. Fixed 15-mc transmitter oscillator V-3 
uses a tube type 114 pentode, in a 7.5-mc crystal-controlled 
electron-coupled oscillator. A 7.5-mc crystal connected be­
tween the control grid (pin 6) and ground establishes the 
oscillating frequency. The screen grid of the tube (pin 3) 
is effectively placed at r-f ground potential by capacitor 
C-17. Oscillatory feedback between the grid and plate is 
established by electron coupling through the internal elec­
trode capacitance of the tube. Capacitors C-18 and C-19 act 
as a voltage divider to establish the proper grid drive for 
the tube. The grid current is returned to filament by grid 
leak resistor R -7. The plate circuit (pin 2) of the stage is 
tuned to resonance at 15 me, the second harmonic of the 
oscillator frequency, by the tuned circuit consisting of fixed 
capacitor C-20 and coil L-10. The inductance of coil L-10 
is adjustable by means of a powdered iron core so as to 
set" the oscillator output at a maximum during alinement. 
The plate and screen components of the crystal oscillator 
are assembled in a can identified as T-4. 

b. D-C CIRCUITS. Plate voltage is applied through filter 
coil L-11, which is bypassed to ground for rf by capacitor 
C-21. Screen voltage is applied through decoupling resistor 
R-6 which is bypassed by capacitor C-17. Filament voltage 
is applied through the filter coils L-8 and L-9. R-8 requces 
filament current to proper value. 

c. OUTPUT CIRCUITS. The second harmonic frequency 
voltage developed across the tuned plate circuit is applied 
through coupling capacitor C-22 to the screen grid (pin 4) 
of the transmitter mixer stage V-4. 
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22. Transmitter Mixer Circuit V-4 (fig. 14) 

tl . R-F CIRCUITS. The transmitter mixer stage uses a 
cube type 3Q4 pentode, V-4. The output of the variable 
32- to 43.4-mc oscillator, V-2, is coupled through capacitor 
C-15 to the control grid (pin 3) of V-4. Simultaneously, 
the 15-mc output of crystal oscillator V-3 is coupled 
through capacitor C-22 to the screen grid (pin 4) of the 
mixer tube. The tube combines the two signals to produce 
sum and difference frequencies. The sum frequencies 
are the desired transmission frequencies and correspond 
to the frequency setting of the dial on the front panel. 
These frequencies are selected by the parallel-resonant plate 
circuit consisting of L-12, the B section of tuning capacitOr 
C-10, and trimmer capacitor C-27. CapacitOr C-26 is an 
isolation capacitOr to keep d-e voltage off C-27. For tracking 
at the 1-f end, the inductance of L-13 is adjustable by means 
of the powdered iron slug of the coil. Adjustment of track­
ing at the high end of the band is accomplished by means 
of trimmer capacitOr C-27. The tuning range of the circuit 
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is between 47 and 58.4 me. 

b. D-C CIRCUITS. Plate voltage is applied through the 
filter circuit consisting of filter coil L-14 and bypass capaci­
tors C-29 and C-28. Screen voltage is applied through volt­
age-dropping resistor R-9. Filament voltage is applied 
through coil L-12. Resisrors R-11 and R-12 limit the cur­
rent flow through the filaments to the proper value. Capaci­
tOr C-23 is a filament bypass capacitOr. CapacitOrs C-24 and 
C-25 place filament section 1-4 at r-f ground potential, rhus 
effectively establishing the filament as an equipotential 
surface (cathode). The control grid is returned to the fila­

ment by grid resistOr R-10. 

c. OUTPUT CIRCUIT. The sum frequency selected by 
the tuned plate circuit is coupled to the transmitter driver 
stage V-5 through capacitOr C-30. The plate circuit compo­
nents including tuning coil L-13, trimmer capacitor C-27, 
and components of the plate supply filter are mounted 
in a can identified as T-5 . The adjustment controls for L-13 
and C-27 are available through the side walls of this can. 
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Figttre 14. Transmitter mixer cirmit, /tmctional diagram. 

23. Transmitter Driver V-5 (fig. 1 S) 

a. R-F CIRCUITS. The transmitter dr·iver stage uses a 
tube type 3Q4 penrode, V-5 . The output of the mixer stage 
is coupled through capacitor C-30 co the grid (pin 3) of 
V-5. The tube is self-biased by grid current flowing through 
the series grid resistOrs R-1 3 and R-14. Resistor R-14 pro­
vides means for measuring the grid drive. The measuring 
point ( E-1) is a stand-off insulator wired in at the junction 
of R-13 and R-14. The voltage across R-14 may be mea­
sured from test point E-1 to chassis. The plate circuit of 
V-5 is tuned to the dial frequency by the resonant circuit 
composed of coil L-16A and the C section of tuning capaci-
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cor C-10. Tracking may be adjusted by means of the vari­
able powdered iron core of coil L-16A and also by means 
of trimmer capacitOr C-34 connected across the tuning 
capacitOr section. C-33 is an isolation capacitOr tO keep d-e 
voltage from C-34. The output of the transmitter driver is 
coupled to the transmitter power amplifier stage through 
capacitOr C-37. 

b. D-C CIRCUITS .. Plate and screen voltages are supplied 
from the 90-volt source through .resistors R-16 and R-15, 
respectively. These are bypassed for rf by capacitors C-36 
and C-32, respectively. The filament circuits are bypassed 
to ground by capacitOr C- 31. 



c. NEUTRALIZING CIRCUIT. The series arrangement of 
coil L-16B and variable capacitor C-35, connected between 
the grid (pin 3) of V-5 and the junction of L-16B and 
R-16, is a neutralizing or negative voltage feedback circuit 
serving to balance out the grid-to-plate capacitance of the 

tube and thus to cancel out any tendency of the tube to 
break into oscillations. This arrangement serves to provide 
for stable operation of this relatively high power stage. 
Coil L-16B is closely coupled to the tuning inductance 
L-16A, being interwound with it on a common form. 
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Figttre 15. Transmitter driver and power amplifier circuits, functional diagram. 

24. Transmitter Power Amplifier V-6 (fig. 1 5) 

a. R-F CIRCUITS. The output stage or power amplifier 
of the transmitter uses a tube type 3B4, V-6. Grid drive is 
obtained from the output of the driver stage through coup­
ling capacitor C-37. The grid circuit is returned to ground 
through grid leak resistors R-17 in series with measuring 
resistor R-18. The current flowing through these resistors 
furnishes bias for the operation of the tube. Resistor R-18 
provides a means for measuring the grid drive voltage. Mea­
surement is made from stand-off insulator E-2, at the junc­
tion of R-17 and R-18, to chassis. The plate (pin 7) of 
V-6 is connected directly to the tuned antenna circuit which 
acts as the plate load impedance. This circuit is tuned to a 
frequency within the range of 47 to 58.4 me depending on 
the dial setting. The circuit includes adjustable tuning coil 
L-18, capacitor C-43, the D section of the tuning capacitor 
C-10, and trimmer capacitor C-41. 

b. D-C CIRCUITS. Plate voltage is fed to the amplifier 
tube through filter coil L-19 and antenna tuning coil L-18 
from the 90-volt supply. Capacitor C-42 bypasses the plate 
supply for rf. Screen voltage is fed from the 90-volt supply 
through decoupllng resistor R-205 and normally open con­
tacts 8-9 of relay 0-1 and through dec;oupling resistor R-20, 
which is bypassed by capacitor C-39. The filament supply 

circuit includes filter coil L-17 and rf bypass capacitor C- 38. 
Resistor R-19 limits the current flow in the filaments of 
the rube to the proper value. 

c. MEASUREMENTS. Resistor R-21 in series with the 
plate supply coil L-19 provides a means for measuring the 
plate current for the power amplifier stage. Measurement 
is made between test point E-3 and chassis. This is terminal 
12 of connector J-1 and P-201. Measuring point E-2 at the 
junction of R-17 and R-18 provides means of determining 
grid drive for V-6. 

25. Antenna Circuit (fig. 16) 

The antenna circuit is common to both the transmitter and 
receiver. It includes tuning coil L-18, capacitor C-43, trim­
mer capacitor C-41, and the D section of tuning capacitor 
C-10. The antenna proper is brought to the transmitter and 
receiver circuits through a plug-in connection into coaxial 
ANT connector (J-201) on the front panel of the set. A 
wire terminated in a female pin connector (P-2) provides 
the path from the ANT connector on the rear of the panel 
through coupling capacitor C-44 to the antenna circuit 
(T-7) on the r-f chassis. The impedance of the antenna is 
matched to the antenna circuit by bringing the connecting 
wire to a tap on tuning inductance L-18. The antenna cir-
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cuit is used as the tuned-plate load for transmitter power 
amplifier V-6, and is also coupled to the grid of the receiver 
first r-f amplifier V-8, through coupling capacitor C-40. 
Since the filaments of the transmitter and receiver tubes are 
alternately turned on and off by control relay 0-101, there is 
no interference from the transmitter into the receiver, even 
though the two are connected tO the same point in the 
circuit. For a detailed description of the control circuits, 
see paragraph 35. For alinement purposes, the inductance of 
l-18 is ad justable by spreading the turns by means of an 
insulated roo!. Access to the coil is obtained through a hole 
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26. Receiver First R-f Amplifier V-8 (fig. 17) 

a. The receiver r-f stage, V-8, uses a type 1AE4 pentode 
tube. This tube is particularly suitable because of the high 
signal-tO-noise ratio obtainable with it. Capacitor C-40 
couples the antenna circuit to the grid (pin 6) of V-8. 
The output of calibrate oscillator V-7 also is coupled to 

pin 6 of V-8, through capacitor C-47. Normally, however, 
the calibrate oscillatOr is disabled by the test switch, S-202, 
on the front panel. The calibrate oscillator is described in 
paragraph 3 7. 

b. The grid current of V-8 includes grid leak resistor 
R-24, which is returned to ground through resistor R-34, 
part of the squelch diode load voltage divider. The tube 
is operated at the combination of bias voltages developed 

across these resistors, as follows. During stand-by, or . no­
signal conditions of the receiver, a bias voltage developed 
by the diode portion of V -107 is applied across diode load 
resistor R-131. This voltage, applied across R-34 by voltage 
divider action of R-132, R-142, and R-34, places bias on 
V -8, thus reducing its gain. When a signal above the thresh­
hold determined by the squelch setting enters the receiver 
antenna circuit the squelch circuit is made inoperative, the 
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Figure 17. Receiver first r-f amplifier and mixer circuits, functional diagram. 

27. Receiver First Mixer V-9 (fig. 17) 

a. The first mixer stage uses a type 1U4 pentode tube, 
V-9. The tube is operated as triode, with the plate (pin 2) 
and the screen grid (pin 3) connected together. The signal 
voltage from the first receiver r-f amplifier and the heter­
odyne frequency voltage from the variable 32- to 43.4-mc 
oscillator, V-2, are both . injected to the grid (pin 6) of 
the tube through coupling capacitor C-54. The signal volt­
age is taken from the plate of V-8. The oscillator output, 
taken at the junction of variable capacitor C-10A and padder 
capacitors C-5, C-6, C-7, and C-9, is routed through the 
series arrangement of inductor L-4 and capacitor C-53. 

b. The grid (pin 6) is retur1,1ed to filament through grid 
leak resistor R-26. Measuring resistor R-27, in series with 
R-26, provides means for measuring the voltages applied 
to the grid. Measurement is made between test point E-4 
and chassis. Capacitor C-51 in the filament circuit provides 
r-f ground return for the grid circuit. 

c. The incoming signal and the frequency generated by 
the variable oscillator are mixed in V-9 to produce sum and 
difference frequenc-ies, as well as harmonics of these fre­
quencies. The tuned plate circuit is adjusted to resonance at 
the difference frequency, namely the incoming signal fre­
quency minus· the variable oscillator frequency. Since the 
variable oscillator frequency is always 15 me lower than 
the frequency to which the receiver is tuned, the difference 
frequencies selected by the tuned circuit is in a band cen-

tered about 15 me. This is the first i.f. of the receiver. All 
other frequencies produced in the mixer stage are effective­
ly rejected by the high Q of the tuned circuit. 'fhe output 
of the mixer stage is coupled to the grid circuit of the first 
i-f amplifier stage V-10 through capacitor C-60. 

d. The plate circuit is tuned to resonance at 15 me by 
the parallel resonant circuit composed of fixed capacitor 
C-58 and tuning coil L-25. The inductance of L-25 and 
the alinement of the stage is adjustable by means of the 
powdered iron slug of the coil. 

e. Plate voltage is supplied through voltage-dropping re­
sistor R-28, which is bypassed to ground by capacitor C-59. 
The filament circuit includes isolating choke coils L-24, 
L-22, and bypass capacitor C-51. The filament voltage of 
this tube, as well as for other tubes of the receiver is 

' applied through contacts of the control relay and is discon-
nected when the set is in the transmitting condition. The 
control circuit is described in paragraph 35. 

28. 15-mc 1-f Amplifiers (fig. 18) 

a .. GENERAL. The 15-mc output of the receiver first 
mixer is coupled through capacitor C-60 to the grid of the 
first stage of a three-stage i-f amplifier, V-10, V-11, and 
V-101. The first two stages are located on the r-f chassis. 
The plate circuit components of the second stage, V-10, 
and the entire third stage, V-101, are located on the i-f 
chassis. Wire, fitted with a pin-plug ( P-1), establishes the 
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connection between the two chassis. Each stage uses a type 
1U4 pentode tube. The plate circuit of each is permeability 
tuned, by means of a powdered iron slug in the tuning coil, 
co pass a band of frequencies centered about 15 me. The 
bandwidth is determined by the total Q of the circuit. The 
output of the third stage is coupled to the second receiver 
mixer and oscillator V-102 through capacitor C-108. 

b. I-F AMPLJFIER STAGE V-10. The grid (pin 6) of 
the first 15-mc i-f amplifier stage, V-10, is· returned to the 
filament by current limiting grid leak resistor R-29 and 
returned co ground for intermediate frequencies through 
filament bypass capacitor C-61. The plate circuit is tuned 
tO resonance at 15 me by a single tuned circuit composed 
of fixed capacitOr C-62 and adjustable coil L-27. The in­
ductance of L-27 is adjustable by means of a powdered iron 
core. Coupling capacitor C-64 applies the amplified output 
of V-10 to the grid of the second i-f stage V-11. Plate and 
screen potentials are applied . to V-10 through voltage­
dropping and filter resistor R-30, which is bypassed to 
ground by capacitor C-63. Filament voltage is applied over 
the normally closed contacts 1 and 2 of control relay 0-101 
and through isolating choke coil L-26. 

c. I-F AMPLIFIER STAGE V-11. The second i-f ampli­
fier stage, V-11, is very similar in circuit arrangement to 
the first stage, V-10, described in subparagraph b above. 
The grid is returned to filament through grid leak resistor 
R-31 in series with measuring resistor R-32. Ground return 
for intermediate frequency is established through filament 

bypass capacitor C-46. The voltage measured across this re­
sistor (between pin 1 of T-10 and chassis) is an indication 
of the signal voltage applied to the grid of V-ll. Connec­
tion between the plate, pin 2, of V-ll and tuning unit 
T-101 is made through the plug-in connection (P-1) be­
tween the r-f and i-f chassis referred to in subparagraph a 
above. The permeability tuned plate circuit composed of 
capacitor C-101 and inductor L-101 is tuned to resonance 
·at 15 me. Coupling capacitor C-103 applies the amplified 
output of V-11 to the grid of the third i-f amplifier V-101. 
Plate voltage is applied co V-ll through voltage-dropping 
resistor R-101, which is bypassed co ground by capacitOr 
C-102. Screen voltage for V-11 is applied through voltage­
dropping resistor R-33 which is bypassed by capacitOr C-65. 
Choke coil L-28, the filament isolating choke, is bypassed by 

capacitor C-46. 

d. I-F AMPLIFIER STAGE V-101. The third i-f amplifier 
stage, V-101, is identical in circuit arrangement to the 
first stage, V-10. Current limiting resistor R-102 in T-101 
returns the grid to filament. I-f ground return is established 
through filament bypass capacitor C-128. The tuned plate 
circuit composed of capacitor C-105 and inductor L-103 
is tuned co resonance at 15 me. Coupling capacitor C-108 
applies the amplified output of V-101 to the grid of the 
second receiver mixer and oscillator stage V-102. Plate and 
screen potentials are applied to V-101 through voltage­
dropping resistOr R-103, which is bypassed to ground by 
capacitor C-106. Filament voltage supplied through isolating 
choke L-102 is bypassed by capacitors C-130 and C-128. 
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Figure 18. 15-mc i-f amplifiers, functional diagram. 

29. Receiver Second Mixer and Oscillator (fig. 19) 

a. Tube V-102, a type 1R5 pentagrid converter, serves 
the dual purpose of crystal oscillator and receiver second 
mixer. The frequency generated by the oscillator is such that 
in beating with the 15-mc i-f band, a lower i-f band cen­
tered about 1.4 me is produced. 
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b. The fixed crystal oscillator is a conventional Pierce 

type circuit, using the first grid (pin 4) as the oscillator 

grid and the screen grid (pin 3) as the oscillator plate. 

The quartz crystal, Y-101, is connected between these two 

electrodes. Oscillarory feedback is established through ca· 

pacitors C-109 and C-lll. Resistor R-105 is the ground 



return for the oscillator grid. The oscillator generates a 
fundamental frequency of 6.8 me, and a number of har­
monics of that frequency. 

c. The mixer circuit includes the signal grid (pin 6) and 
the plate (pin 2) of V-102. The 15-mc signal from the 
output of V-101 is applied to the grid (pin 6) while the 
crystal oscillator output is, in effect, injected into the mixer 
circuit at the screen grid (pin 3) . Since the oscillator output 
is 6.8 me and harmonics of that frequency, the resultant beat 
frequencies include difference components between the sig­
nal frequencies and each of the oscillator output frequencies. 
The difference frequencies produced by mixing the 15-mc 
signal with the second harmonic output of the oscillator 
( 13.6 me) are selected by the double-tuned plate circuit of 
V-102 . The band of frequencies thus selected is centered 
about 1.4 me. The double-tuned plate circuit includes the 
parallel arrangement of primary coil L-105, fixed capacitor 
C-112, and damping resistor R-106. Resistor R-106 loads 
the tuned circuit in order to broaden the frequency response 
sufficiently to include the entire i-f band. The 1.4-mc signal 
voltage developed across the tuned plate circuit is coupled 
to the input of the fourth i-f stage by induction between pri­
mary coil L-105 and secondary coil L-106. The latter coil 
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is the inductive portion of the tuned grid circuit of the 

fourth i-f amplifier stage, V-103. The tuned secondary cir­

cuit includes coil L-106 and fixed capacitor C-113. The pri­

mary and secondary coils of this tuned circuit and the tuned 

circuit of the following i-f amplifier stages are overcoupled. 

The resultant i-f characteristic therefore has a double peak 

and a dip between the peaks. The purpose of this arrange­

ment is to provide a broad over-aH i-f response character­

istic. The primary and secondary coils L-105 and L-106 are 

slug-tuned by means of powdered iron cores. Coupling ca­

pacitor C-114 applies the signal voltage developed across the 

tuned secondary circuit to the grid of the fourth i-f ampl~­

fier stage. The grid (pin 6) of the mixer circuit is returned 

to filament by resistor R -104 and for i.f. to ground by 

capacitor C-107. 

d. Plate voltage for V -102 is supplied through voltage­
dropping resistor R-108 which is bypassed by capacitor 
C-110. Screen voltage is supplied through R-108 and choke 
coil L-107, which also acts as the load for the crystal oscilla­
tor. Filament voltage is applied through isolating choke 
L-104. Capacitors C-107 and C-104 serve as filament bypass 
capacitors. 
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Figure 19. Second receiver mixer and oscillator, functional diagram. 

30. 1.4-mc Amplifier and Limiters (fig. 20) 

a. FOURTH I-F AMPLIFIER V-103. The 1.4-mc i-f band 
is selected from the output of the receiver second mixer 
V-102, by the double-tuned oircuit in tuning unit T-103 
(par. 29), and coupled through capacitor C-114 to the 
grid (pin 6) of the fourth i-f amplifier stage V-103. 

(1) Coupling capacitor C-114 has the additional func-

tion of blocking any d-e current which may be flowing in 
the filament-to-grid circuit of V-103 from the tuned sec­
ondary coil L-106 of T-103. The d-e return path for the 
grid is established through grid leak resistor R-109 in series 
with measuring resistor R-107, which is bypassed for signal 
frequencies by capacitor C-ll5 . The grid leak resistor has 
the additional function of limiting grid current flow for 
very strong signals. 
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(2) Test point E-102, provided at the junction of R-109 
and the grid (pin 6) of V-103, permits measurement of the 
a-c signal voltage and of the d-e bias voltage applied to the 
tube. A-c measurements from this point to ground give in­
dication of the driving voltage provided by the signal, 
since C-115 effectively returns the grid to ground for signal 
frequencies. Measurement across R-107 (between pins 4 
and 3 of T-103) gives indicarion of the d-e bias voltage. 

( 3) The double-tuned place circuit of V-103 (tuned 
plate of V-103 and tuned grid of V-104) is identical in 
circuit arrangement and component values to tuning unit 
T-103 (par. 29) for V-102. The circuit is tuned to reso­
nance at 1.4 me. The primary circuit includes coil L-109, 
f.ixed tuning capacitor C-118, and damping resistor R-110. 
The secondary circuit includes coil L-110 and fixed tuning 
capacitor C-119. As in the case of T-103, double tuning pro­
vides a high degree of i-f selectivity while maintaining the 
desired bandwidth. The bandwidth is determined by over­
coupling between the primary and secondary coils. In addi­
tion, the resistive load provided by R-110 flattens out the 
frequency response of the tuned circuit. The 80-kc band 
centered about 1.4 me selected by the tuned circuit is 
coupled to the inpuc of the first limiter stage V-1 04 through 
capacitor C-120. 

( 4) Plate and screen voltages for V-103 are applied 
through voltage-dropping resistor R -111, which is bypassed 
by filter capacitor C-117. Filament voltage is fed through 
isolating coil L-108. Capacitors C-116 and C-107 bypass 
the filament circuit to ground. C-116 effectively places the 
juhction of R-107 and filament (pin 1) at ground potential 
for signal frequencies. 

b. FIRST LIMITER V-104. The output of the fourth i-f 
amplifier stage, selected by the tuned circuits of T -104, is 
coupled through capacitor C-120 to the grid circuit of the 
first limiter stage V-104, a type 1U4 pentode tube. The cir­
cuit arrangement and the values of the components in the 
stage are identical to those of the fourth i-f stage. The 
stage has the dual function, however, of not only providing 
further amplification to the signal band centered about 1.4 
me, but also co prov.ide limiting action for strong signals 
so as to eliminate any amplitude variations which may have 
been superimposed upon strong signals. Limiting action of 
this and the following stage is described in subparagJ:aph d 
below. 

( 1) The series arrangement of gr,id leak resistor R-113 
and measuring resistor R-112 provides the d-e return path 
for the grid co the filament of the cube. The grid return path 
to ground for signal frequencies is established through by­
p2ss capacitor C-121, which also bypasses measuring resis­
tor R-112 to ground for signal voltages. The measuring 
point (E-103) is provided at the junction of R-113 and 
the gr.id (pin 6) of the tube. 

( 2) A portion of the d-e voltage appearing in the grid 

circuit of V-104 as a resutt of grid circuit rectification of 
signal or noise voltages is coupled through R-130 co the 
grid circuit of squelch oscillatOr cube V-107. The action of 
the squelch circuit is described in paragraph 34. C-147 
places one end of R-1 30 at ground potential to r-f voltages. 

( 3) A double-tuned circuit tunes the place of V-104 and 
the grid of V-105 co resonance at 1.4 me. The primary 
tuned circuit includes coil L-112, fixed tuning capawor 
C-124, and damping resistOr R-114. The secondary rune~ 
circuit (grid) includes coil L-113 and fixed tuning capact· 

tor C-125. 

( 4) Plate and screen potentials are applied through 
voltage-dropping resistor R-115, which is bypassed ~y ca-

. 1' d th ough tsolat· 
pacitor C-12 3. Filament volc~ge JS supp te r b 
ing choke L-111. The filament is bypassed ro ground y 

capacitors C-122 and C-116. . 

d f chis stage 15 

( 5) The amplified and limite output 0 
. r 

d . led by capactto 
selected by tuning unit T-105 an ·IS coup d r 'ter 
C-126 in char unit to the grid circuit of the sec~n unt ed 

d . 10 center 
stage V-105. The bandwidth thus selecte IS aga 

1
. nd 

. 'd d by nts a 
about 1.4 me. The limiting actiOn provt e d beloW· 
the following stage is described in subparagraph . 

( 1) Second Jirntrer 
c SECOND LIMITER STAGE V-105. . be is . 4 de Thts cu 

stage V-105 uses a tube type 1L pento · race che 
· ff ' · · 1 voltage tO ope · 

s~lec~ed_ to obc_alll _su ~~tent stgna econd limiter scage. 
dtscnmmator CJrcuJt whtch follows the s 'd 1 k resistor 

. I d gn ea 
The grid circuit return path we u es . . b passed co 

. . R 116 whtch JS Y R-119, and measunng reststor - ' . 127 For .mea· 
. b CJtor c- · 

ground for signal frequenCieS · Y_ capa_ of R-I19 and che 
surement of r-f grid drive, the Junwon . ·nc E-1Q4. 

. . · b h 0 measunng P01 e gnd (pill 6) of V-105 ts roug t t d c rid volcag 
Measuring point E-105 is used to measure - g 

as an indication of grid drive. d )i.rnicer 
of the secon ~ 

( 2) The plate circuit componen~s 
6 

The pri.rnar, 
. · mt T-10 · 134 stage are assembled Ill tumng u . ca acicor C- · 

circuit includes coil L-115 and fixed cunmg_ p vided. r11e 
d · esiscor tS pro 116 

It will be noted that no ampmg r d coils L-
. . . 1 d wo balance . ors secondary tuned ctrcutt me u es t f capactt 

. ngement o ir· 
and L-117 shunted by the senes arra condarY c 
C-13 5 and C-136. Both the primary and ch~ s;he couplin8d 

· t 1 4 me an cere cults are tuned to resonance a · c·es cen 
b d of frequen 1 io!l 

between them is such chat a an . . t is a port 
about 14 me is selected. The secondary ctrcut graph 31. 

· . d · para 
of the discriminator circuit deswbe 

10 
d Jirnicer 

f the secon nich 
( 3) Plate and screen voltage or . R-120 W 

tube is supplied through decoupling reststor ·rcuit includeS 
2 Th filament Cl .1 rneot 

is bypassed by capacitor C-13 · e s che ft a 
isolating coil L-114. Capacitor C-122 bypasse 

circuit for signal frequencies. . arY cunedd 
d oss the prtm 0ne 

( 4) Signal voltages develope acr condarY c_ d 
hs to the se bJtshe 

circuit are applied over two pat h is esta 
. . . o One pat 

circuit, namely the dtscnmwat r. 



by inductive coupling between the primary coil L-115 and 
the secondary coils L-116 and L-117. The other path is a 
direct connection from the pl~te (pin 2) of V -105 to 
the center tap between capacitors C-135 and C-136. The 
purpose of this arrangement is described in paragraph 31. 

d. LIMITING ACTION. The first and second limiter stages 
have the dual functions of amplifying the 1.4-mc band of 
frequencies and of eliminati ng or limiting any amplitude 
variations. These may have been superimposed upon the 
signal in its travel from the distant transmitter through the 
air and through the preceding stages of the receiver to the 
limiter stages. 

( 1) Proper operation of the discriminator circuit re­
quires that the applied signal be free of amplitude vari­
ations due to bursts of noise and static and due to other 
causes, and that for wide variations in the strength of in­
coming signals the average signal voltage applied to the 
discriminator input circuit remain fairly constant. The cir­
cuit parameters of the 1.4-mc i-f amplifier and limiter stages 
are so arranged as to make both these functions possible. 

( 2) When the signal voltage appearing across the grid 
circuit of any one of the three stages described above 
(V-103, V-104, and V-105) exceeds a certain value an 
increase in grid current causes limiting action or cut,ting 
off of signal peaks for one half-cycle of the signal voltage, 
while plate current saturation causes similar limiting action 
for the other half-cycle of the signal voltage. In this man­
ner, limiting of amplitude variations is accomplished in 
both the grid and the plate circuits. When the average sig­
nal level is higher than that necessary to produce the re­
quired voltage across the discriminator input, the grid cur­
rent is increased to the point where grid current rect·ifica­
tion occurs. The d-e grid current then flows through the as­
sociated grid leak resistor and develops a voltage across 
it which is negative at the grid (pin 6) of the tube. The 
negative voltage tends to bias the tube toward cut-off, there­
by reducing the gain of the stage accordingly. 

( 3) While inherently all three stages, namely the fourth 
i-f amplifier V-103 and the first arid second limiters V-104 
and V -105, are capable of providing the action described 
above, the gain layout of the receiver is such that the signal 
voltage levels across the grid circuit of the fourth i-f ampli­
fier stage are normally not high enough to start limiting 
action there. Limiting action normally is confined to the 
first and second limiter stages, and their designation as 
such is derived from this fact. 

( 4) When the receiver is in stand-by condition and no 
signal is being received, the noise voltages ·in the antenna 
and the internal. noises in the r-f stage (inherent in any 
high gain circuit) are amplified by the several receiver 
stages. The amplification is sufficient to produce a voltage 
across the input of the second limiter, V-105, to cause limit-

ing action and grid current rectification to take place. Grid 
current rectification causes a reduction in the g~in of that 
stage. Thus, normally, under no-signal conditions, that stage 
operates at reduced gain. 

( 5) When a signal, having the strength equivalent to 
the threshold of sensitivity of the receiver, enters the an­
tenna circuit, the voltage across the input to the first limiter, 
V -104, is raised to the point where the noise voltages (which 
are normally superimposed upon the incoming signal as 
am.) are cut off by plate current saturation and by an in­
crease in the grid current flow in the first limiter stage. This 
limiting action then is supplemented by the limiting action 
of the second limiter stage. When very strong signals are 
received, the signal voltage across the first limiter stage is 
increased to the point where grid current rectification and 
reduction in the gain of that stage takes place. The reduced 
output of this stage prevents the second limiter stage from 

• biasing itself to cut-off. 

( 6) The following is a summary of the limiting action 

described above. The first and second limiter stages function 
to eliminate any amplitude variations in incoming signal. 
Such amplitude variat·ions represent noise and are, therefore, 
undesirable. It is necessary for the proper functioning of 
the discriminator circuit that the signal applied to it be 
approximately uniform in level regardless of the strength 
of the incoming signal. The gain of the receiver is sufficient 
to raise the level of the random noise to a value necessary 
to overload tube V-105, the second limiter stage. Grid cur­
rent flowing through resistor R-119 in the grid circuit of 
that tube biases the rube coward rhe cut-off region and thus 
reduces the gain of the stage. Thus the receiver operates at 
reduced gain due to the limiting action which takes place 
in tube V-105. When a signal is received, tube V-104 tends 
t~ overload and, therefore, limits its output in a simil!J.r 
fashion. This limiting in output of V-104 is translated in 
terms of a fixed negative bias on the grid of V-105. This 
tends to hold the gain of V-105 and thus prevents the out­

put of that rube from falling off excessively due to over­
loading on strong signals. Therefore, for weak signals .the 
gain of V-105 and V-104 is increased. For strong signals the 
gains of those stages are reduced. The net result is that the 
output voltage of V-105 is kept fairly constant. The above 
also explains why the grid circuit of V-104 is chosen as the 
source of control voltages for the squelch oscillator. 

31. Discriminator (figs. 21 and 22) 

a. DISCRIMINATING FUNCTION. The discriminator cir­
cuit shown in figure 21 is a conventional Foster-Seely dis­
criminator in which the d-e path is slightly mod~fied. The 
discriminator circuit functions to convert the frequency 

variations of the incoming signal into auruo frequencies 
for application to the a-f amplifier stages. Frequency vari­
ations of the signal from the 1.4-mc center frequency at the 
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input to ·the discriminator are translated into amplitude 
variations of the signal at the output of the discriminator. 
The rate with which the frequency varies from the 1.4-mc 
center frequency is translated into the rate at which the 
amplitude of the voltage at the ouput of the discriminator 
changes. Since the rate with which the signal frequency 
changes from 1.4 me is the a-f rate, the rate of changes in 
the amplitude of the discriminator output voltage is the af. 

b. CIRCUIT ARRANGEMENT. The discriminator circu·it 
includes the secondary tuned circuit in tuning unit T-106, 
capacitors C-13 7 and C-138, and the discriminator rectifier 
circuit. The tuned portion of the discriminator circuit in 
T-106 consists of two balanced coils L-116 and L-117, 
shunted by two balanced capacitors C-135 and C-136. The 
inductance of each of the coils is equal to the inductance of 
the primary coil L-115. Each of the two capacitors C-135 
and C-136 is equal in capacitance to the capacity of C-134 
in the primary circuit. The combined values of C-135 and 
C-136 tune the total inductance provided by L-116 and 
L-117 to resonance at 1.4 me. Capacitors C-135 and C-136 
have the additional functions of blocking d-e current from 
flowing through the discriminator coils and of maintaining 
the discr·iminator balance for signal frequencies. In a Foster­
Seely discriminator circuit conventionally drawn the plate 
is shown connected to the center tap of the discriminator 
coil. Here, however, the connection is made to the center 
tap of the capacitors, which electrically constitutes the same 
point as the center tap of the coil. The rectifier circuit con­

sists of rectifiers CR-10 1 and CR-102, each a type 1N34 
(or 1N34A) germanium crystal diode, rectifier load re­
sistors R-122 and R-123, and discriminator load imped­
ances C-143 and L-119. Coil L-119 is a d-e return path for 
the rectifier circuit. Its high impedance at intermediate fre­
quencies prevents h-f current from flowing through it. It 
represents an effective short-circuit for de and af. This is a 
departure from the conventional method of showing the 

Foster-Seely circuit. Capacitors C-13 7 and C-138 block de 

from the tuned cirmit. 

c. DISCRIMn:.ATOR OPERATION. The output of the sec­

ond limiter stage, V-105, is connected to the discrimina_tor 
circuit over cwo paths. One path is by direct connewon 
from the plate (pin 2) of V-105 to the electrical center 

of the discriminator at the junction of capacitors C-135 
and C-136. The other path is established by inductive coup­

ling f.rom the primary tuned circuit (coil L-115) to the 

secondary tuned circuit (L-116 and L-117). 

( 1) The voltages applied to the two rectifiers by direct 

connection through C-135 and C-136 from the plate of 
V-105 are equal to each ocher and are at all times in phase 
with each other and with the plate voltage of V-105. At 
resonance, namely when a 1.4-mc signal enters, the primary 

and secondary circuits are essentially resistive impedances 

and no reactive component is ·imparted to the signal voltage 

by. the coils and capacitors. Since L-116 and L-117 are 
arranged in a series-aiding connection, the voltage induced 
in them from L-115 is positive at one end and negative at 
the other. The total voltage across L-116 and L-117 is equal 
to twice that across L-115. The voltages OB and OC (fig. 
22) applied by induction to the rectifiers are 180° out of 
phase with each other, and each is 90° out of phase with 
the voltage at the plate of V-105 and with the component 
of voltage OA applied by direct connection to the rectifiers. 
At resonance (fig. 22A) the resultant voltages OD and OE 
appearing across rectifier load resistors R-122 and R-123 are 
equal in magnitude and opposite in polarity. The net volt­
age across C-143 at the output of the discriminator is equal 
to zero. This fact is measured between test point E-106 and 

chassis. 

( 2) When the signal frequency deviates from the reso­
nant frequency the tuned circuits are no longer resistive and 
impart a reactive component to the voltages applied to 
the rectifiers by induction. The component of voltage OA 
applied to the rectifiers by direct connection remains un­
changed with respect ro the voltage appearing at the plate of 
V-105 . The 90 ° phase relationship between the two compo­
nents of voltage OB and OC for each rectifier and OA no 
longer holds. The amount of change in phase at the two rec­
tifiers is the same but opposite in £ense. The resul-tant volt­
ages OD and OE applied across the rectifiers are no longer 
equal and opposite in polarity. A net voltage (other than 
zero) is, therefore, developed across load capacitor C-143. 
For frequencies below resonance (fig. 22C) the tuned cir­
cuits show an inductive reactance, and the inductively cou~ 
pled component of voltage is shifted in phase in the leading 
direction. The larger resultant voltage OD is then applied to 
CR-101, the output voltage across R-122 is larger than that 
across R-123, and the net output voltage of the discrimi­
nator is positive at the junction of R-122 and C-143. For 
frequencies above resonance (fig. 22B) the tuned circuits 
show a capacitive reactance, the inductively coupled voltage 
is shifted in phase in the lagging direction, and the larger 
resultant voltage OE is applied across CR-102. The rectified 
voltage across R-123 is larger than that across R-122, and 
the net voltage at the output of the discriminator is positive 
at the junction of R-123 and C-143. A typical response 
characteristic curve of the discriminator is shown in fig­

ure 22D. 

( 3) Since for a modulated signal the frequency shift 

above and below the resonant frequency occurs at the a-f 

rate, the changes in voltage across the rectifier load 

resistors R-122 and R-123 occur at the a-f rate. The result­

ing alternating voltage developed across load capacitor 

C-143 and delivered ro the following stage through isolating 

resistor R-124 and coupling capacitor C-141 represents the 

audio frequencies originally transmitted from the distant 

transmitter. 
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d. DISCRIMINATOR CHARACTERISTICS. An important 
point to be noted about the discriminator is that for proper 
operation the circuit must be balanced for both signal volt­
ages and for d-e currents. Signal balance is maintained by 
adjusting the coi ls in the tuned circuits to be exactly equal 

ro each other. Similarly, the tuning capacitors are equal to 
each other. D -e balance is obtained by keeping the rwo 
load resistors R -122 and R-1 23 equal in value and in ad­
dition by making sure that the forward and backward resist­
ances of one rectifier are equal at all rimes to the corres-
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ponding resistances of the ocher rectifier. For a properly ad­

justed and operating discriminator circuit, the voltage (or 
current ) measured at rest point E-106 (or terminal 7 of 
T-107 ) when a 1.4-mc signal of 2 volts is applied to the 

input of V-105 , is zero ± .5 volt. For a signal which is 
either 30 kc above or 30 kc below the 1.4-mc center fre­

quency, the voltage measured at rest point E-106 (pin 7 of 
T-107) should be + 5 volts minimum, depending on wheth­
er the higher or lower frequency is involved. The two volt­
ages thus measured should be nearly equal to each other. 
Failure to obtain the 0 + 5 reading indicates improper 

tuning of the discriminator. If the two voltages for the two 
frequencies ( 30 kc above and below 1.4 me) are not equal, 

or nearly equal, then the discriminator is off balance. Nor­
mally when a fixed component of the discriminator, for 

example the balanced capacitors C-135 and C-136 or re­
sistors R -122 and R -123, is defective, balance in the dis­

criminator is lost. Unbalance which is nor caused by a de­

fective component may be restored by adjusti ng the pow­
dered iron cores of L-116 and L-117. If the bandwidth is 

incorrect, i.e., the ± 15-volr minimum reading is not cor­

rect, then adjustment of coil L-115 by means of the pow­
dered iron core is necessary. Of course, this assumes that 

the preceding stages are properly alined and the oscillators 

are on frequency. 

e. DISCRIMINATOR OUTPUT CIRCUIT. The output of 

the discriminator is coupled through isolating resistor R-124 

and coupling capacitor C-141 ro the grid (pin 4) of the 
first a-f amplifier V-106. During transmission, signals from 

the sidetone circuit are also applied through C-141 to the 
grid of V-106. The sidetone circuit is described in para­

graph 36. 

f. BEAT OSCILLATOR INPUT. When the bear oscillator 

(part of V-106 ) is turned on by means of test switch S-202, 

irs output is applied through coupl ing capacitor C-140 to 



the input of the discriminator rectifier circuit, at the junc­
tion of C-137 and CR-101. This 1.4-mc signal is then rec­
tified in the discriminator rectifier circuits. The resultant 
voltage appearing at the output of ' the discriminator is 
then used as a comparison voltage to aid in the alinement 
of the receiver-tuned circuits. For a detailed description of 
the beat oscillator and of the use of that oscillator in re­
ceiver alinement and resting, see paragraphs 38 and 39. 

g. DI.SCRIMINATOR MEASURING CIRCUIT. Test point 
E-106 is a terminal in the discriminator output circuit at 
the junction of R-124 and C-142. Measurement of discrim­
inator output is made between test point E-1 06 and chassis. 
Capacitor C-142, in conjunction with coupling capacitor 
C-141 and grid leak resistor R-121, serves as a h-f de-em­
phasis network for the purpose of reducing the noise volt­
ages at the input of the audio amplifier and shaping the 
a-f response characteristic at irs high end. 

32. First Audio Amplifier V-1 06 (fig. 23) 

a. The signal output of the discriminator is routed 
through the de-emphasis network, consisting of grid leak 
resistor R-121, capacitor C-142, coupling capacitor C-141, 
and resistor R-124, to the grid (pin 4) of the first audio 
amplifier stage, V-106. The de-emphasis network is in ef­
fect a low-pass filter functioning to counteract the pre-em­
phasis imparted to the higher audio frequencies by the 
transmitter. The network limits the band of audio frequen­
cies applied to the first audio amplifier thereby removing 
the noise voltages that appear at the high end of the a-f 
range. 

b. Tube V-106, a type 1R5 pentagrid converter, serves 
the dual functions of first audio amplifier and beat oscilla­
tor. The control grid (pin 4) and the screen grid (pin 3) 
serve as the control grid and plate, respectively, for the 
first audio amplifier stage. (The other tube elements, pins 
6, 3, and 2, serve as the control grid, screen grid and plate 
of the beat oscillator, respectively.) The beat oscillator is 
described in paragraph 38. 

c. The amplified audio output is developed across load 
resistor R-129 and is coupled through capacitor C-145 and 
through pins 2 of chassis connectors J-101 and P-202 to the 
VOLUME control, R-204. This control is located on the 
front panel of the set and serves to adjust the output level 
of the receiver. The movable arm of the VOLUME control 
is connected through pins 6 of chassis-connector P-202 and 
J-101 to the grid circuit of the second audio amplifier 
stage, V-108. 

d. B+ potential is applied to pin 3 of V-106 from the 
90-volt supply through resistor R-129. The filament circuit 
includes isolating choke L-118 and filter capacitors C-144 
and C·155A. 

33. Second Audio Amplifier V-108 (fig. 23) 

a. Tube V-108, a type 3Q4 pentode, serves as the re­
ceiver second audio or power amplifier stage. The output 
of the first a-f amplifier V-106 is applied to the grid (pin 
3) of V-108 through coupling capacitor C-145, VOLUME 
control R-204, and the low-pass filter network consisting 
of shunt capacitor C-153 and the series elements of C-154 
and R-141. The network serves to reduce h-f noises at the 
input of the amplifier and to de-emphasize the higher audio 
frequencies as compensation for the pre-emphasis imparted 
to them by the distant transmitter. R-141 also reduces the 
a-f voltage appearing at the grid of V-108 to prevent over­
driving this tube. 

b. The grid circuit includes the series arrangement of 
resistors R-133, R-132, and R-131. Ground return for audio 
signals is established through R -13 3 and bypass capacitor 
C-155B. Resistors R-132 and R-131 establish the d-e grid 
return to ground. Resistor R-131 serves also as the load re­
sistor for the squelch diode in V-107, and functions as a 
load across which squelch bias for both the second audio 
amplifier V-108 and for the r-f amplifier V-8 is developed. 
Two bias voltages are provided to determine the operation 
of V-108. One is the self-bias provided by the voltage drop 
across filament circuits. This voltage sets the operating point 
for the amplifier during reception. The other voltage is the 
bias voltage developed across R-131 by the squelch circuit 
when the receiver is in stand-by. When the receiver is in 
stand-by and the squelch circuit is operative the sum of the 
voltages across R -131 and the filaments drives V -108 to 
cut-off. The bias voltage provided by the squelch is by­
passed by C-15 5B. When the squelch is turned off, either 
by means of the squelch switch or by an incoming on-fre­
quency signal, the bias voltage across R-131 is removed and 
the tube is restored to operation as a Class A amplifier. For 
a detailed description of the squelch circuit, refer to para­
graph 34. 

c. The amplified output of V-108 is coupled through 
the plate load transformer T -108 to the audio output connec­
tion, terminal A of POWER connector J-203, and to the 
phone connection, terminal A of AUDIO connector J-202. 
Both connectors are located on the front panel. 

d. Plate and screen voltage for V -108 is not supplied in­
ternally, but as follows. The plate and screen circuits are 
extended through decoupling resistor R-135 and terminals 
9 of chassis connectors J-101 and P-202 to terminal H of 
J-203. The 90-volt supply is applied from the external 
source to pin J of J-203, plate and screen voltages are 
applied to V-108. The connection may be a jumper strap, or 
the contacts of an external relay! or the coil of an external 
relay, or the contacts of a switch. The exact nature of the 
connection depends on the arrangement of the particular 
system in which the receiver-transmitter is used. It should 
be remembered, particularly in connection with trouble 
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shooting and maintenance of Receiver-Transmitter RT-70/ ­

GRC, that no place or screen voltages exist at rhe cube pins 

unless the connection between H and J of J -203 is made. 
lt should also be noted char if the coil of a relay is con­
nected between these terminals, the relay will be energized 
when V-108 draws plate current and will be de-energized 
when V-1 08 place current is cur off. Thus, when . the re­

ceiver is in the stand-by condition, and the squelch circuit 
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34. Squelch Circuit V-1 07 (fig. 24) 

a. The carrier-operated squelch circuit uses a rube rype 
ISS, V-107. The rube combines a pemode and a diode in 
one envelope. The penrode is arranged co form a tuned­
place, tuned-grid oscillator. The diode rectifies the oscillator 
out~ur. The purpose of this circuit is to keep the second 
audt~ amplifier and rhe receiver r-f amplifier biased during 
no-stgnal conditions of the receiver and to rurn on the 
audio amplifier and the r-f amplifie: when a signal enters 
the receiver. Derails of operation of the squelch circuit are 
described in the following subparagraphs. 

.b. The oscillator circuit includes the grid winding ( ter­
mtnals 3 and 4) and the plate winding (terminals 1 and 2) 
of transformer T-109. No capacitor is shown connected 
across either of h . d. . h . . t e two wm mgs smce t e tumng 1s ac-
complished by the inrerelecrrode capaci ranee of the rube 
and the stray · · h · · · capactty m t e wmng. The oscdlator gener-
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ares a frequency in rhe region of 30 kc. Regenerative feed­
back to susratn oscillations is established partially through 
coupling berween the plate and grid windings of T-109 
and partially through electron coupling within the rube and 
the capacity in the wiring. The grid circuit of the oscillaror 
extends through resisror R -130, which is bypassed by capaci­
tor C-147, co the grid of the first limiter rube, V-104. The 
grid circuit of V-107 is returned to filament through resisror 
R -126. Resistors R-113 and R -11 2 in rhe grid circuit 
of V-1 04 are in effect also in the grid circuit of V-107. 

Thus, any voltage developed across these resistors is applied 
nor only co V-104 bur as bias to the grid of V-107. The 
squelch oscillator bias is a combination of self bias devel­
oped by V-107 and the first limiter grid voltages. When 
no signal is present in the receiver, noise voltages developed 
across R-113 and R -112 add co rhe self-bias across R-126. 
The combined bias voltages applied to the grid of V-107 are 
low enough co sustai n oscillation. When a signal enters, the 



voltage across R-113 and R-112 is increased so that the os­
cillator is driven to cur-off and oscillations cease. 

c. The output of the oscillator is coupled through capaci­
tor .C-151 to the plate (pin 3) of the diode section of 
V-107. \Y/hen the oscillatOr is operative, irs output is recti­
fied by the diode circuit. The rectified voltage is developed 
across diode load resister R-131. 

cl. Diode load resistor R-131 is, in effect, shunted by a 
voltage divider network, consisting of the series arrange­
ment of R-132, R-142, and R- 34. This voltage divider is 
rapped at one point (junction of R-132 and R-142) for 
connection through grid resistor R-133 to the grid of the 
second audio amplifier stage, V-108. Another tap on the 
voltage divider (junction of R-142 and R-34) is connected 
through r-f amplifier grid resistor R-24 to the grid of V-8. 
The squelch bias voltage applied to the grid of V-108 is, 
therefore, that portion of the diode output voltage which 
is dropped across the series arrangement of R-142 aod 
R-34. Similarly, the squelch bias voltage applied tO the grid 
of V-8 is that portion of the diode output voltage which 
is dropped across R-34. It should be noted that the squelch 
bias voltages applied ro the grids of V-108 and V-8 are 
nearly pure de, since any h-f ripple voltages are filtered 
our by capacitor C-155B. Another point to be noted is that 
the magnitude of the voltage developed across diode load 
resistor R-131 and therefore the magnitudes of the squelch 
bias voltages applied tO V-108 and V-8 are proportional to 
the amplitude of squelch oscillatOr output. The manner in 
which the amplitude of the oscillatOr output is controlled 
is discussed in subparagraph f below. 

e. Plate voltage for the oscillatOr section of V-107 is ap­
plied from the 90-volr source through voltage-dropping re­
sister R-139 and through the primary winding (terminals 1 
and 2) of T-109. Sections B and C of triple electrolytic 
capacitor C-156 act as r-f bypass and plate supply filter 
capacirors. Screen voltage is obtained from the 90-volt 
source through SQUELCH potentiometer R-202 and switch 
S-201. The screen supply circuit is bypassed by capacitor 
C-150. This potentiometer and S-201 are mechanically as­
sembled so that when the SQUELCH potentiometer is in the 
extreme counterclockwise (OFF) position, the switch is 
open and disconnects screen voltage from V-107, thereby 
disabling the squelch circuit. R-201 in series with R-202 
functions to drop the screen voltage to the required value. 
The level of the signal generated by V-107 is determined by 
two factors. One is the setting of R-202. When this po­
tentiometer is in its maximum clockwise position, the full 
90 volts is applied to the screen. The output level of the 
oscillator is then high and the squelch bias voltage devel­
oped across R-131 is relatively large. As R-202 is rotated in 
the counterclockwise direction, the applied screen voltage, 
the level of the generated oscillatOr output and the diode 
output voltage across R-131 are reduced accordingly. The 

other factor affecting the output level of the oscillator is 
the bias voltage applied to its grid circuit. The greater the 
bias (in the negative direction) the lower the amplitude 
of the oscillator output and vice versa. The magnitude of 
the bias voltage is a function of the gain layout of the re­
ceiver under the particular condition of operation. When 
the r-f amplifier V-8 is biased by the squelch circuit, the 
gain imparted tO noise voltages is reduced. When the r-f 
amplifier is fully operative, (under signal conditions or 
~quelch off) the ga-in of the signal voltage appearing at 
the input of the first limiter, i.e. the magnitude of the bias 
voltage applied ro the squelch oscillator, is determined by 
the full gain of the receiver. Therefore the setting of the 
SQUELCH potentiometer, "the input sensitivity of the re­
ceiver, the gain layout of the receiver and the oscillator 
output level are interrelated. Obviously the lower the bias 
voltage developed across R-131, the lower the level of the 
signal required to disable the squelch circuit. 

f. Under no-signal conditions when the oscillator is oper­
ative, the squelch bias voltage applied to V-108 and V-8 in 
the manner described in the preceding paragraphs is suffi­
cient to drive V-108 ro cur-off and reduce the gain of 
V-8. When an on-signal frequency enters the receiver, it 
reaches the grid circuit of the first limiter V-104 and biases 
the squelch oscillatOr V-107 to cut-off, thereby stopping 
the oscillation. The rectified voltage disappears from across 
R-131 and bias is removed from V-108 and V-8. These 
rubes are returned to normal operation as Class A ampli­
fiers. For any setting of the SQUELCH potentiometer a cer­
tain minimum level of the signal is required to produce a 
bias voltage at the input of the first limiter large enough 
to cut off the squelch oscillator. Wlien the SQUELCH 
switch is in the OFF position, the oscillator is automatically 
disabled and the r-f amplifier V-8 and the audio amplifier 
V-108 is operated at full gain. 

35. Control Circuits (fig. 25) 

a. GENERAL. The push-ro-talk function of Receiver­
Transmitter RT-70/ GRC is performed by a single relay 
0-101. This relay is mounted on the r-f chassis. One side of 
the coil extends to terminal B of J-203 which is the 6.3-volt 
relay supply connected to rhe power supply. The other side 
connects to terminal F of J-202 and to terminal K of J-203. 
These are the ground return connections for the relay cir­
cuits. System wiring in external components (AF Amplifier 
AM-65/ GRC, mounting, control boxes, etc.) associates the 
grounded contacts of the microphone push-to-talk switch, 
of a control relay, or of a control switch, with one of these 
terminals. Normally these ground return connections are 
opened and the r~lays are not energized, maintaining the 
receiver-transmitter in receiving condition. When the mi­
crophone push-to-talk switch, the control relay or the control 
switch is operated, ground return is applied, current flows 
through the relay coil and the relay becomes energized. The 
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Figttre 24. Squelch circuits, /tmctional diagram. 

resultanr transfer of the relay contacts performs the func­
tions outlined in subparagraph c below. 

b. RELAY 0-101 UNENERGIZED. When relay 0-101 is 
unenergized, its contacts establish the following circuit con­
ditions: 

( 1) Conracts 1 and 2 are closed, connecting the 6-volt 
supply (terminal F of J-203) to the filamenrs of receiver 
cubes V-8 through V-11, V-101 through V-105, and V-107 
and calibrate oscillator tube V-7. 

( 2) Concaccs 2 and 3 are open, with the result that 
energizing voltage for the filamenrs of transmitter tubes 
V-1, V-3, V-5, and V-6 and for the microphone is discon­
nected. 

( 3) Conraccs 4 and 5 are closed and place a load resistor 
R-136 across rhe 90-volr supply when switch S-101 is 
either in rhe TANK or VEH position. The switch is placed 
in these positions when the vibrator power supply unit 
(Power Supply PP-281/GRC and a 12-volt storage battery, 
PP-282/ GRC and a 24-volt storage battery, or PP-448/GR 
and a 6-volt srorage battery) is used to supply power 
through AF Amplifier AM-65/ GRC. Under rhese conditions 
rhe load circuit is placed across the 90-volt supply tO equal­
ize rhe drain on the supply during rhe receiving and trans­
mitting conditions. When switch S-101 is in rhe FIELD 
position (when the receiver-transmitter is operated from 
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dry batteries) the equalizing load 1s nor necessary and is 
therefore disconnected. 

( 4) Conracts 6 and 7 are open, breaking the sidecone 
circuit. 

( 5) Contacts 8 and 9 are open, breaking the 90-volc sup­
ply ro the screens of transmitter cubes V-1 and V-6. 

c. RELAY 0-101 ENERGIZED. When relay 0-101 is ener­
gized, as described in subparagraph a above, irs contaas re­
arrange the circuit as follows : 

( 1) Contacts 1 and 2 open, breaking the filament supply 
to receiver tubes V-8 through V-11, V-101 through V-105, 
tO the calibrate oscillatOr rube V-7 and rhe squelch oscillator 
V-107. 

( 2) Contacts 2 and 3 close, completing the filament sup­
ply circuits ro transmitter cubes V-1, V-3, V-5, and V-6, and 
the microphone supply circuit ro the pr·imary winding of 
microphone transformer T-1. 

( 3) Contacts 4 and 5 open, disconnecting the compen­
sating load resistOr R-136 from across the 90-volc supply. 

( 4) ContaCts 6 and 7 close, completing the siderone cir­
cuit. The siderone circuit extends from terminal 2 (cap on 
secondary winding) of T-1, through pins 10 of chassis con­
nectars J-1 and P-201, pins 8 of chassis connectors P-202 
and J -101, resisror R-140, over contaccs 6 and 7 of there-



lay, through R-125 and coupling· capacitor C-141 to the 
grid (pin 4) of first a-f amplifier V-106. When switch 
S-101 is in either the VEH or FIELD position, the level of 
sidetone routed from the microphone circuit to the receiver 
audio amplifier is reduced by voltage division through 
R-138. 

( S) Contacts 8 and 9 of the relay close and connect 
the 90-volt supply source to the screens of transmitter tubes 
V-1 and V-6. 

d. SUMMARY. A review of the detailed analysis of sub­
paragraphs b and c above shows that: 

( 1) When the relay is unenergized, the receiver is fully 
operative. The transmitter and siderone are not operative as 
some of the filament and screen voltages on the transmitting 
tubes are removed. 
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( 2) When the relay is energized, the transmitter is fully 
energized, the siderone circuit is completed and microphone 
energizing potential is made available. The receiver, how­
ever, is not energized, since the filaments of the h-f circuits 
( r-f and i-f) are disconnected from the supply circuits. 

( 3) It should be noted that the squelch oscillator is dis­
abled since the filament supply for V-107 is broken in the 
energized position of the relay. The 32- to 43.4-mc variable 
oscillator is fully energized at all times, since it serves both 
the receiver and the transmitter. 

( 4) Special purpose circuits, such as the calibrate, beat, 
and squelch oscillatOrs, have their own power supply ar­
rangements. For detailed description see paragraphs 34, 3 7, 
38, and 39. 

( S) The second audio amplifier plate supply circuit is 
completed externally (par. 40). 
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F;gure 25. Control circt~its, functional diagram. 

36. Sidetone Circuit 

a. A portion of the speech signals applied to the micro­
phone circuit for transmission through the transmitter is 
diverted over a separate path to the input of the receiver 
first audio amplifier, is ampJ.ified there and in the receiver 

second audio amplifier, and appears at the receiver output 

terminals. The path over which these signals are routed is 

called the siderone circuit, and the audio signals routed are 

called siderone signals, or sidetone. In ordinary commercial 

telephony sidetone is returned to the earpiece of a handset 
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to insure a natural effect to the user, since without sidetone 
a hollow, resounding effect would be evident in the earpiece. 
In a typical system installation in which Receiver-Trans­
mitter RT-70/GRC is used, this purpose is accomplished. In 
addition, the sidetone signals appearing at the receiver 
output terminals are routed by system wiring to control 
positions for monitoring by other personnel. 

b. The sidetone voltage developed across a portion of 
the secondary winding (winding 1-2) of microphone input 
transformer T-1 (fig. 11) is routed over terminals 10 of 
chassis connectors J-1 and P-201, over terminals 8 of chassis 
connectors P-202 and J-101, through voltage-dropping re­
sistOr R-140, over contacts 7 and 6 (when closed) of relay 
0-101, through voltage-dropping resistor R-125 (fig. 23), 
and coupling capacitor C-141, •tO the grid (pin 4) of V-106, 
the receiver first audio amplifier stage. The signal is ampli­
fied in this stage and in the second audio amplifier stage 
and is applied to the receiver audio output terminals. It 
should be noted that the audio circuits are fully operative 
during transmit periods, since operation of relay 0-101 
opens the filament supply circuit for V-107, the squelch 
oscillaror tube. \Yiith this tube nonconducting, the squelch 
circuit is disabled and squelch bias is removed from the 
grid of V-108 (par. 34) . 

c. When the receiver-transmitter is used in a vehicular 
or field installation, and switch S-101 (fig. 11) is set in 
either the VEH or FIELD position, the level of the side­
tone is reduced by shunting resistOr R-138 across the side­
tone circuit. This shunt extends from the junction of R-140 
and contact 7 of rt:lay 0-101, through R-138 and the con­
tactS of S-101 to ground. R-138 and R-140 form a voLtage 
divider, which reduces the level of the sidetone signal ap­
plied to the grid of V-106 by about 70 percent. This ar­
rangement is necessary co prevent acoustic feedback when 
a handset or loud.speaker is used. Full sidetone is usable 
when using headphones. 

d. The level of sidetone appearing at the grid of V-106 
may be measured at test point E-106 (fig. 23). The side­
cone circuit provides means for checking the opera<tion of 
the microphone circuit and of the audio amplifier cir­
cuits since ·the absence of sidetone during transmission is an 
indication of a fault, while presence of sidetone is a positive 
indication of signal con(inuity in those circuits. 

37. Calibrate Oscillator V-7 (fig. 26) 

a. A tube type 1U4 pentode, V-7, is used as a triode con­
nected crystal oscillator. The grid (pin 6) circuit of the 
oscillator includes the parallel arrangement of a 1-mc crystal, 
Y-2, fixed trimmer capaci.ror C-45, and grid leak resistor 
R-22. The plate (pin 2) and screen (pin 3) are tied to­
gether, providing triode operation of the cube. The plate 
circuit includes the tuned circuit L-21 and trimmer capacitor 
C-48. The plate circuit ex•tends through the tuned circuit 
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mentioned above, and through voltage-dropping resistot 
R-23, which is bypassed by capacitor C-49 to positions l 
and 4 of ANT ADJ-DIAL LIGHT (ON-OFF) -CAL switc~ 
S-202 on the front panel. When -rhe switch is in either on~ 
of these rwo positions, the 90-volr supply is connected to 
rhe plate circuit of calibrate oscillator V-7 and this circuit 
becomes operative. The oscillator generates a fundamental 
frequency of 1 me and many harmonics. In the other two 
positions (DIAL LIGHT ON-OFF) of the switch, the plate 
voltage is disconnected from the rube and the oscillaror is 

inoperative. 

b. The output of the oscillator is connected on a penna­
nent basis to the input of receiver first r-f amplifier V-8 
through coupling capacitor C-47. The harmonic of the os­
cillator selected by the tuned circuits of the receiver depends 
on the frequency ro which rhe receiver-transmitter is tuned 
by means of the dial on the front panel. For example, if 
rhe receiver-transmitter is tuned to 47 me, rhe 47th har­
monic of •the output of V-7 is selected by the receiver and is 
routed through the receiver circuits. 

c. The oscillator output is used in conjunction with the 
beat oscillator, parr of V-106 (par. 38), to calibrate the 32-
to 43.4-mc oscillator V-2 when ·the test switch is in the CAL 
position, or without the bear oscillator for adjustment of 
the antenna trimmer capacitor C-41 when the switch is in 
rhe ANT ADJ position. Filament voltage is applied through 
isolati ng choke coi ls L-20 and L-22. Capacitors C-68 and 
C-50 are filament supply bypass capacitors. 

38. Beat Oscillator V-106 (fig. 26) 

a. A portion of rube V-106, a rype 1R5 penragrid conver­
ter, is used as a crystal-controlled oscillator generating a fre­
quency of 1.4 me. The screen grid (pin 6) of rhe tube 
is used as rhe oscillator control grid, while pins 3 and 2 are 
used as the screen and plate respectively. The other cube 
elements, namely pins 4 and 3, are used as the conu Jl 
grid and plate of the receiver first audio amplifier as de­
scribed in paragraph 32. While there is some electrical in­
teraction between the output of the amplifier and that of 
the beat oscillator, this interaction is negligible from the 
point of view of the opera~tion of rhe circuits. The output of 
the oscillator is used in conjunction with the output of .rhe 
calibrate oscillator (pars. 3 7 and 39) to produce a· beat 
note, as an indication of the proper tuning of the 32- to 
43.4-mc oscillator, V-2. 

b. The oscillator grid circuit includes grid resistor R-118 
and capacitor C-131. The grid circuit is returned for de to 
rhe fil ament (pin 1) of V-106. This point is placed at r-f 
ground potential by bypass capaciwr C-155A. The 1.4-mc 
crystal is connected between the plate and the grid. The 
plate circuit extends through load resistor R-128 and 
~hrough the CAL contacts (position B4) of switch S-202 
to the 90-volt plate supply. Thus the beat oscillator has plate 



voltage applied to it only when S-202 is in the CAL posi­
tion. Otherwise, the oscillator is not operative. Oscillatory 
feedback is established from the plate to the grid of the 
oscillator ·through .the capacitors C-133 and C-131 and 
through the 1.4-mc quartz crystal, Y-102. The amount of 
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C-137 and discriminator rectifier CR-101) . 
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Figure 26. Calibrate an.d beat OJcillator circuitJ, functional diagram. 

39. Tests and Adjustments with Calibrate and 
Beat Oscillators 

a. When switch S-202 is in the CAL position and con­
trol relay 0-101 is not energized, the beat and calibrate os­
cillators are both energized since plate voltages are applied 
to them. When the receiver-transmitter circuits are tuned 
by means of the TENTHS-MCS control on the front panel 
to a frequency which is a multiple of 1 me, and if the 
calibration of the tuning dial is correct, the r-f circuits of 
rhe receiver pick out the proper harmonic of 1 me gener­
ated by the calibrate oscillator. For example, if the receiver 
is tuned to 47 me, the 47th harmonic of the output of the 
calibrate oscillator V-7 is selected. 

( 1) This signal is amplified in the first r-f amplifier 
stage, and is applied, together with the output of the vari­
able 32- to 43.4-mc oscillator, V-2, to the input of the first 
mixer stage. 

(2) If, as required, the frequency generated by V-2 is 
15 me below the frequency setting of the dial, the frequency 
at the output of the first mixer stage is 15 me. If oscillator 
V-2 is not 15 me below the dial reading, the output of the 
first mixer stage is not 15 me but some other frequency, de­
pending on the amount by which the variable oscillator is 
off frequency. In the case exemplified here, the frequency 

generated by V-2 should be 32 me. Assuming this to be 
the case, the 32-mc signal from V-2 and the 47-mc signal 
from the calibrate oscillator V-7 beat in the first mixer 
stage to produce the first intermediate frequency of 15 me. 

( 3) The 15-mc signal is then amplified and is, in turn, 
applied together with the 13.6-mc output of the second 
mixer oscillator V -102 to the input of the 2nd mixer stage. 
The resultant beat frequency is amplified in the 1.4-mc i-f 
amplifier-limiter circuit and appears as a voltage across the 
input to the discriminator rectifier circuits. When the above 
beat frequency is 1.4 me the resultant voltages across the 
discriminator output is close to zero volts. 

( 4) The 1.4-mc signal voltage and the 1.4-mc output 
of the beat oscillator V -106 are applied together to the 
discriminator rectifier circuit (fig. 21). The signal voltage 
is applied in normal manner through capacitors C-137 and 
C-138. The beat oscillator is in effect connected between 
the junction of CR-101 and L-119 on one side and ground 
(junction of CR-102 and C-143) on the other side. For the 
purpose under consideration the rectifier circuit serves as a 
nonlinear mixing device causing sum and difference fre­
quencies to be produced. 

( 5) By mixing the incoming i-f signal frequency and 
the frequency generated by the beat oscillator the sum fre-
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quency is rejected by the receiver audio circuits. The d~ffer­
ence frequency is in the a-f range and is consequently pteked 
up by the receiver audio amplifier circuits for application 
to the headset or rest meter. If the incoming signal is 15 me 
above that of V-2, and if the frequency generated by V-102 
is correct, the resultant d-e vo1tage due to the difference 
frequency measured at E-106 is close to zero. If any of these 
circuit adjustments are not correct and consequently the rest 
signal vo!.tage at the discriminator input is not 1.4 me, a 
voltage other than required voltage is measured at E-106. 
The deviation from 0 volt is the measure of the deviation 
of the test signal frequency from 1.4 me at the input of the 
discriminatOr. 

( 6) It should be noted that the signal from the calibrate 
oscillator opens rhe squelch and turns on the audio circuits 
just like any other received signal. 

b. The above discussion is explained by a numerical 
analysis as follows. Assume that the zero setting of the tun­
ing dial is off. Then for a setting of the tuning dial a.t a 
marking which is a multiple of 1 me, say 47 me, the actual 
frequency to which the receiver is tuned is off by the 
amount of the dial calibration inaccuracy, say 5,000 cycles. 
It should be nored that the Q of rhe r-f and i-f circuits is 
not sufficiently sharp to discriminate between signals 5,000 
cycles away from rhe nominal frequency. Therefore, even 
though the tuning is off by 5,000 cycles the 47-mc tesr sig­
nal from the calibrate oscillator is srill being picked up 
and routed through the receiver, although possibly wirh 
some attenuation. The 47rh harmonic picked up by the 
tuned circuits of the first r-f amplifier now bears with the 
frequency generated by V-2 , which is not 32 me but 32 
± .005 me. The resultant first i.f. is not 15 me bur 15 + .005 
me. This frequency in bearing with the second intermediate 
oscillator frequency of 13.6 me produces a second i.f. of 1.4 
±.005 me and 1.4 me, as required. Similarly, at the <;>utpur 
of the tuned circuit of the discriminatOr the 1.4 ±.005-mc 
signal frequency bears with the 1.4-mc output of the bear 
oscillaror to produce a sum frequency of 2.8 ± .005 me 
which is rejected by the audio amplifier circuits. The dif­
ference frequency, namely 1.4 ± .005 -1.4 me is 5,000 
cycles. This af is amplified in the audio amplifier circuits 
and appears as a beat note in the headphones connected to 
the audio connector pins. If measurement is made at the 
discriminator test point E-106 (terminal 7 of T-107) the 
excursion of the meter pointer will be due practically en­
tirely to this difference frequency or beat note. Further­
more, since the discriminator translates a change from 1.4 
me into a-f amplitude, the magnitude of the voltage at 
E-106 above or below 0 ± .5 volts is a measure of the 
amount by which V-2 is detuned. 

c. In some tests it is desirable to set the tuning dial to 
the desired frequency and to adjust the tuned circuits to 
produce a zero-beat note at the audio amplifier output. An 
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incoming on-freqttency signal will produce noise quierina io 
the receiver output at frequencies near the exact frequellcy 
required co produce a zero-bear note. It should be noted 
that since a harmonic of 1 me is available from the calibtace 
oscillator over the entire tuning range of the receiver, a z~to­
beat note is obtainable for any setting of the tuning c\ja] 

which is a multiple or nearly multiple of 1 me. 

d. With switch S-202 in the ANT ADJ position the b~ar 
oscillator V-106 is disabled, since plate voltage is disc<ln­
necred from it. However, the calibrate oscillator V-7 is on 
and may be used to make adjustments of the antenna rritn. 
mer capacitor. The theory of this adjustment is described 
briefly below. Antenna circuit adjustment is necessary co 
match the circuit in the receiver-transmitter ro the actllal 
antenna with which the set is to be used. The output of the 
calibrate oscillatOr and the r-f noise appearing at the an. 
tenna of the ser (or an external rest signal) may be USed 
for making rhe adjustment. It should be noted that once 
rhe adjustment has been made for the receiver, the adjusc­
ment will auromarically hold for the transmitter, because 
both rhe receiver and transmitter are tuned tO the san1e 
frequency. Noise at the antenna is usually of a random 
nature as far as frequency goes. Therefore, it may be as­
sumed that h-f noise signals within the tuning range of the 
receiver-transmitter are present at the antenna input. When 
rhe tuning dial is turned to a me setting, the antenna tuning 
circuit picks out these noise signals at the antenna which 
are in this region and routes them to the receiver. Si.rnul. 
raneously, the tuned r-f circuit of the receiver, which rnay 
be assumed co be properly calibrated, selects the proper 
harmonic of the 1-mc output of the calibrate oscillator. The 
noise signal and the signai from the calibrate oscillator are 
amplified in the r-f amplifier and are applied tO the iopur 
of the first mixer stage. The signals are amplified at 15 and 
1.4 me and applied ro the discriminator which convertS the 
random variations of the noise into an audio signal. When 
the antenna adjusting trimmer C-41 is correctly tuned, rhe 
increased strength of the signal from the 1-mc oscillator 
reaching rhe limiter tubes will cause the limiters to satur­
ate a little more and the noise output of the set will be 
reduced. 

e. In a manner simi lar to that described in subparagraph 
b the calibrate and beat oscillatOrs may be used ro check 
the calibration of variable receiver-transmitter oscillatOr V-2. 
Adjustment of that oscillator may be made by means of 
trimmer capacitor C-4. 

f. The output of the calibrate oscillator may also be used 
for checking the tuning adjustments of the individual stages 
of the receiver. This procedure involves measuring the 
output voltages o"f the individual stages at the "E" rest 
points. For determining whether or not the proper level ap­
pears at the several test points, it should be noted that mis­
alinement of an individual stage will show up as a reduction 



in the output voltage of that stage, and of all the succeeding 
stages. In a similar manner the center tuning and balance 
adjustment of .the discriminator circuit may be checked by 
means of the calibrate oscilLator. 

40. Plate and Screen Supply Circuits (fig. 27) 

a. The 90-volt supply circuit extends from terminal J 
of panel connector J-203, and is routed over several paths 
to the plates and screens of the tubes in the receiver-trans­
mitter. One path extends through terminals 11 of P-201 and' 
J-1 to the plate of power amplifier tube V-6. Another path 
extends through voltage-dropping resistor R-205, and 
branches out through terminals 7 of P-201 and J-1 to the 
r-f chassis circuits, and through terminals 11 of P-202 and 
J-101 to the i-f chassis circuits. Au~iliary paths extend to 
the screen of squelch oscillator tube V-107, the plate cir­
cuit of beat oscillator portion of V -106 and the plate and 
screen circuits of calibrate oscillator V-7. 

b. Except for the items listed below all plates and screens 
are energized directly from the 90-volt source, and are not 
under control of relay 0-101 or of the panel-mounted 
switches. The exceptions are as follows: 

( 1) The sc.reen voltages for transmitter tubes V-6 and 
V-1 are applied only when relay 0-101 is energized and 
closes contacts 8 and 9. 

( 2) The plate and screen voltages of V -7 are applied 
only when switch S-202 is in either the ANT ADJ or the 

CAL position. 

(3) The plate voltage of beat oscillator portion of V-106 
is applied only when switch S-202 is in the CAL position. 
The screen voltage for that tube is applied directly from 
the 90-volt source, since the screen serves as the plate of 
the first audio amplifier. 

( 4) The screen voltage for squelch oscillator tube V-107 
is applied through SQUELCH potentiometer R-202 and 
over the contacts of switch S-201. Switch S-201, the squelch 
on-off switch, is mechanically associated with R-202. Thus 
when R-202 is in its extreme counterclockwise posit-ion, 
S-201 is open and screen voltage is not supplied to V-107. 

( 5) The plate and screen voltages for second audio 
amplifier tube V-108 are not applied through an internal 
connection to the 90-volt supply lead. Instead, an external 
connection (system wiring) is required between terminals 
Hand J of J-203, to complete the supply circuit to the plate 
and screen of V-108. The manner in which this connection 
is made depends on the particular system arrangement. 

c. When the receiver-transmitter is in the receiving con­
dition, a load extending over the normally closed contacts 
4 and 5 of 0-101, through R-136, and the TANK or VEH 
contact of S-201 to ground, is placed across the 90-volt sup­
ply circuit. During transmission, when relay 0-101 is ener-

gized, contacts 4 and 5 of relay 0-101 open and discon­
nect the load. The purpose of the load connection is to in­
sure that the drain on the 90-volt supply is the same under 

- both conditions of operation of the set. Equalization of 
current drain is important only when a vibrator power sup­
ply is used to supply the plate and screen voltages. This con­
dition prevails when the receiver-transmitter is used in 
conjunction with AF Amplifier AM-65/GRC and one of 
the power supply combinations Power Supply PP-281/GRC 
and a 12-volt storage battery, PP-282/GRC and a 24-volt 
storage battery, or PP-448/GR and a 6-volt storage bat­
tery in either a tank or in some other vehicle. When the 
receiver,transmitter is powered from dry batteries, equaliza­
tion of power supply load is unimportant, whereas saving of 
battery drain is a major consideration. Under such condi­
tions the load circuit is disconnected by contacts of switch 
S-101 in the FIELD position. 

41. Filament Circuits (fig. 28) 

a. The filaments of the tubes in the receiver-transmitter 
are arranged in three main groups, as follows: 

( 1) One group includes all filaments which are ener­
gized by direct connection to the filament supply lead, 
terminal F of J-203. 32- to 43.4-mc oscillator tube, V-2, 
and transmitter mixer tube V-4 on the r-f chassis, and audio 
amplifier tubes V-106 and V-108 on the i-f chassis belong 
in this group. 

( 2) A second group of filaments includes those tubes 
which are energized over the normally closed contacts of 
relay 0-101. Calibrate oscillator tube V-7, receiver tubes V-8 
through V-ll on the r-f chassis, receiver tubes V-101 
through V-105, and squelch oscillator tube V-107 on the 
i-f chassis belong in this group. The calibrate oscillator, the 
squelch circuit, and all _the receiver tubes except the audio 
amplifier tubes are turned off during transmission. 

( 3) A third group of filaments includes those tubes 
which are energized when normally open contacts of 2 and 
3 of relay 0-101 close when relay 0-101 is energized to 
transmit. Transmitter tubes V-1, V-3, V-5, and V-6 belong 
in this group. Thus, all transmitter tubes, except the 32- to 
43.4-mc oscillator and the transmitter mixer, are de-ener­
gized during reception. 

b. The filaments in each group are ar-ranged in several 
6-volt, series-parallel strings, as shown in figure 28. Isolating 
chokes and filter capacitors are used throughout to prevent 
a-c currents in one stage from entering tubes in the same or 
associated strings via the filament circuits. Voltage-dropping 
resistor R-117 is inserted, in series with the string of fila­
ments which includes Y-106 and V-108, to bring the 
total voltage rating of the string to 6.3 volts. Current lirnit­
ing resistors (R-11, R-12, R-8, R-34, R-127, R-4, and R-19) 
are shunted across individual filaments and groups of fila-
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mems which draw less current than other filaments in the 
string or those which require shunting co prevent addition 
of plate currents from causing the coral filament current co 
exceed the rated value. These· shunt resiscors serve co limit 
the filament current of rela.rively low-drain rubes co the 
required value. 

42. Dial Light Circuit 

a. The dial light circuit 'is shunted across the filament 
supply lead by contacts of ANT ADJ-DIAL LIGHT ( ON­
OFF)-CAL switch S-202 in either one of the three posi­
tions, ANT AD] (A1), DIAL LIGHT ON (A2), or CAL 
(A4) (fig. 26). For any one of these switch positions the 
circuit extends from terminal F of J-203, through voltage­
dropping resistor R-206, over contacts 1, 2, or 4 of section 
A of switch S-202, through lamp E-201 to ground. 

b. When switch S-202 is in the DIAL LIGHT OFF 
posicion, the lamp is disconnected from the circuit. The 
circuit then extends from terminal F of J-203, through 
voltage-dropping resistor R-206, through contacts 3 of sec-
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cion A of S-202, through dummy load resistor R-137 ro r~e 
TANK contaCt (A1) of switch S-101. When switch S-101 
is set in che TANK posicion this circuit is continued ~ 
ground. When S-1 01 is in -either the VEH or the FIELl) 
posicion, this circuit is open. Resiscor R-137 represents a 
dummy load on the filament supply circuit equivalent tt, 
that presented by the dial light, insuring a practically co'\. 
Stant drain on the filament supply. When the receiver ~ 
used in installations in which current drain, rather thllb 
load equalization, is a prime factor the dummy load is n<:~t 

used. 

c. The purpose of the dial light is to illuminate the dia,1 
whenever the receiver transmitter is to be tuned. Also, it 
serves the auxiliary purposes of indicating that the calibrar~,: 
and beat oscillators are turned on, and the filament suppl~ 
circuit at the point of its entry into the receiver-transmittet 
is continuous. In operation within a system installation, th~ 
fact that the dial light goes on when S-202 is in any one ot 
the three positions mentioned above may be used as lll\ 
indication that the filament supply is reaching Receiver\ 
Transmitter RT-70/GRC. 



CHAPTER 3 

FIELD MAINTENANCE INSTRUCTIONS 

Note. This chapter contains information for field main­
tenance. The amount of repair that can be performed by 
units having field maintenance responsibility is limited only 
by tools and test equipment available, and by the skill of 
the repairman. 

Section I. TROUBLE SHOOTING 

AT FIELD MAINTENANCE LEVEL 

43. Trouble-shooting Procedures 

The test procedures for sectionalizing and localizing trouble 
in Receiver-Transmitter RT-70/GRC are outlined in the 
following steps: 

a. SHORT-CIRCUIT CHECKS. These checks consist of re­
sistance measurements at the terminals of the panel con­
nectors. They are intended tO bring ro light the circuits 
which might damage the power supply or cause additional 
damage to the equipment when power is applied (par. 45) . 
Repair all short circuits before applying power to the unit. 

b. CURRENT DRAIN CHECK. By measuring the over-all 
plate and filament current drains, the general condition of 
the receiver-transmitter is determined. This also checks 

points to defective rube filaments and plate and screen 
supply circuits (par. 49). 

c. OPERATIONAL CHECKS. The operational checks Out-
. lined ia chart form in paragraph 51 for the receiver and 
paragraph 53 for the transmitter are made to determine 
whether or not the receiver-transmitter performs its various 
functions properly. Facilities available from the front panel 

are utilized for this purpose. The trouble symptoms thus 
obtained will point to a fault condition within the receiver 
or within the transmitter, and in some cases may sectionalize 
the trouble to smaller circuit groups or stages. It is recom­
mended that the operational checks be made in the order 
given, and that each trouble be cleared as it is found before 
proceeding with the next operational check. Accordingly 
every time a fault condition is encountered, the additional 
checks recommended in .rhe chart should be made. Detailed 

instructions for using the operational check cham are given 
in paragraph 50. 

d. ADDITIONAL TROUBLE SECTIONALIZATION CHECKS. 
Two trouble sectionalization charts, paragraph 52 for the 
receiver and paragraph 54 for the transmitter, supplement 
the operational checks. When trouble is encountered as a 
result of an operational check, refer to the indicated chart 

and perform the additional checks called for there. These 
checks will narrow down the trouble poss-ibilities to a related 

group of stages, and in some cases to an individual stage or 
part. A brief description of the cham follows. 

( 1 ) Receiver trouble sectionalization chart. After the 
trouble has been traced by operational checks to the receiver 
circuit, the tests indicated in the receiver trouble sectionali­
zation chart (par. 52) will reduce the trouble to one of 
the following circuit sections: 

(a) audio circuits, (b) 1.4-mc i-f amplifier-limiter stages 
including the discriminator, (c) 15-mc i-f amplifier includ­
ing receiver first mixer and (d) receiver r-f amp1ifier cir­
cuits. In addition, troubles in the squelch, calibrate oscillator, 
and beat oscillator circuits can be narrowed down by 
means of these circuit checks. 

( 2) Transmitter trouble sectionalization chart. The trans­

mitter trouble sectionalization chart (par. 54) indicates a 
series of checks for functionally grouped transmitter circuits. 
The checks indicated in this chart will make it possible to 
limit the trouble to a particular transmitter stage. 

e. SIGNAL SUBSTITUTION. Once the trouble within the 
receiver-transmitter has been sectionalized to a particular 
circuit, a· signal substitution or signal tracing procedure 
(par. 55) is utilized to localize the trouble to a specific 

stage within the group of stages found to be faulty. The 
stage gain chart (par. 55) will assist in making the signal 
substitution tests . 

f. RESISTANCE MEASUREMENTS. These tests are made to 
locate faulty or defective components and wiring within 
the circuit or stage shown to be defective by the s1ignal 

tracing procedure. 

g. VOLTAGE MEASUREMENTS. Voltage measuremen-ts are 
made to determine whether the correa d-e voltages are 
present at significant points. They are made for the purpose 
of locating faults not observable during the preceding tests. 

I 

h. ADDITIONAL CHECKS. Faults of a quantitative nature, 
not easily discoverable by ·the preceding tests, are traced by 
a group of over-all equipment performance tests listed under 

additional checks. 

44. Test Equipment and Tools Required for 
Trouble Shooting 

The following test equipment and tools are required for 
making the trouble-shooting tests described in this section. 
Arbi.trary references are ass·igned to signal generators and 
meters listed below to facilitate identifying instruments 

called for in trouble-shooting procedures. 
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a. Any one of rhe following power supply combinations: 

( 1) A 6-volr srorage battery, Power Supply PP-448/ GR 
and AF Amplifier AM-65/ GRC, or 

( 2) A 12-vol r srorage barrery, Power Supply PP-281/­
GRC and AF Ampl ifi er AM-65/ GRC, or 

( 3) A 24-volr srorage battery, Power Supply PP-282/ ­
GRC and AF Amplifier AM-65/ GRC, or 

( 4) A sec of batteries including a 90-volr p lace supply 
battery and a 6.3-volr fil amem and relay supply battery. 
These batteries are used in Case CY-590/ GRC. 

b. Audio devices, as follows: 

( 1) HANDSET H- 33/PT, or 

(2) MICROPHONE T-17 with cord and plug, and 
HEADSET HS-30, or 

( 3) Chest Set Group AN/GSA-6 with Headset Micro­
phone Assembly H -63/U. 

c. Test insrrumems as follows: 

( 1 ) Electronic Mulr~merer TS-505 / U: d-e volrohmmerer 
(M-1 ). 

( 2) Elecrronic Mulrimerer ME-6/U: a-c voltmeter 

(M-2). 

(3) Mulrimerer TS-352/U, or equal (M-3). 

( 4) Ourpur Meter TS-5 85/U, or equal (M-4). 

( 5) Frequency Meter TS-174/ U (20 to 250 me), or 

equal ( M-5) . 

d. Tube Tester I-177, or equivalem. 

e. Signal generarors as follows: 

( 1) Signal generaror TS-588/U: or Signal genera cor: 
type AN/URN-25 ( G-1) . 

(2 ) Signal generaror: type URM-27 (20 ro 100 me fm) 

(G-2 ) . 

(3) Audio Oscillaror TS-382/U; or equal (G-3). 

(4 ) RF Signal Generator SG-20/U ( G-4). 

f. Miscellaneous elecrrical componems as follows: 

( 1) Shunring unir: cons·isring of .0062-uf capaciror 
(microfarad ) JAN type CM 35C622J in series wirh re­
sistor, 2,700 ohms, Yz watt; complete with rest dips. 

( 2) Capacitor : mica dielectric; .0062 uf. 

( 3) Swiech, DPST (double-pole, single-throw) JAN 

rype ST 10K. 

( 4) Alligaror rype clips ( 2 required ). 

g. Antenna componems as follows : 

Dummy anrenna, consisting of a 50-ohm, 1-watt, non­
inductive type resisror assembly in series with r-f ammeter 
(Wesron Model No. 425) . See figures 30, 31, and 32, and 
instructions in paragraph 48 for the construction of an 
equivalent dummy amenna. 
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h. Clips and connectors as fo llows: 

Battery dips and leads. 

Test Lead Sec CX 1331/U. 

Cables and connectors, as required for the particular test 
set-up used (pars. 46 through 48 and figs. 29 through 32). 

i. Tools as follows: 

(1) TooiEquipmentTE-113. 

(2) Allen wrenches No. 313 and No. 468 (supplied ) . 

(3) Tube Puller TL-201 (supplied). 

45. Checking Key Circuits for Shorts 

a. The checks outlined in chis paragraph are tO make 
sure char when power is connected ro the receiver-rransmir­
ter, a short circuit in the equ ipmenr will not cause damage 
ro the pares or to rhe power supply. Many ·types of trouble, 
such as shorted capacitOrs, fau lty relay comacrs, ere. may 
be discovered by means of these rests. Use Mulrimeter 
TS-352/ U, or equal (M-3), ro check the resistance berween 
each of rhe poinrs on connectOrs J-202 and J-203 and 
chassis. 

The points of measurements and the required readings 
are summarized in table I. For these measurements power 
should be disconnected from the equ ipment and all front 
panel connections removed. A ll rubes, crysral, and ocher 
pluck-out parts are assumed ro be in their proper sockets. 
For measurements ar connector points F of J -202 and J of 
J -203, sec switches S-202 and. S- 101 ( imernal) as shown 
in table II. For measurements at all other connector points 
the serrings of rhese switches are immaterial. 

TABLE I 
PANEL CONNECTORS RESISTANCE MEASUREMENTS 

Test poi nt Required rendi ng 
(ohms) 

A Connecror J-202 Connector J-203 
23 23 

B 0 infinity 

c 120 120 

D - 0 

E 0 infinity 

F infinity see Table II 

H 0 electrolytic capacitor 
charge 

J infinity see Table II 

K - infinity 
-

L - -



TABLE II 
RESISTANCE MEASUREMENTS DETERMINED BY SWITCH SETTINGS 

Test condition 

S-202 S-101 

ANT AD] TANK 

VEH 

FIELD 

DIAL LIGHT ON TANK 

VEH 

FIELD 

DIAL LIGHT OFF TANK 

FIELD 

VEH 

CAL TANK 

VEH 

FIELD 

b. If a required reading is not obtained, refer to figure 
47, the schematic diagram to determine the part or parts 
which may be responsible for the trouble. Incorrect readings 
may be due tO shorted or leaky bypass capacitors, defective 
relay contacts, resistors, or a wire or a lug shorted to the 
chassis. Check each capacitor in the affected circuit section 
for leakage or short, and replace, if necessary. Check the 
wires, lugs on components, and contacts of switches. Repair 
as ne-cessary. Do not apply power until the trouble has been 
cleared, and all the readings indicated in the table are ob­

tained. 

c. The following notes should serve as a guide in in­
terpreting the results of the short-circuit checks. These notes 
do not cover all checks, but only a few typical cases. 

( 1) The resistance measurement from H of J-203 to 
ground should show a capacitor charge. The rate of charge 
depends upon the time constant provided by C-156A and 
R-135, and upon the resistan{;e of the meter used for mak­
ing the measurement. If a high resistance meter is used, the 
meter will show a slow charge and the meter pointer will 
gradually creep up to some finite reading. However, if im­
mediately upon application of the test probes the mete.r in­
dicates a low steady reading, capacitor C-156A is leaky or 
shorted, and a breakdown may occur when full power is ap­
plied to the equipment. 

( 2) The reading beween terminal C of J-202 (or J-203) 

Test point 

F of J-203 ] of J-203 

8 2200 

8 2200 

8 Electrolytic capacitor 
charge 

8 2200 

8 2200 

0 Electrolytic capacitor 
charge 

8 2200 

8 2200 

0 Electrolytic capacitor 
charge 

8 2200 

8 2200 

8 Electrolytic capacitor 
charge 

and chassis involves winding 6-7 of T-1, resistor R-1, the 
transmitter filament circuits (including the isolating choke 
coils), the filaments of the rubes (fig. 28) and the bypass 
capacitors in the filament circuits. In effect the filament 
circuits involved here are paralleled by capacitor C-157B. 
The reading obtained depends not only on the condition of 
C-15 7B but also upon the particular portion of the fila­
ment circuit. Thus if C-15 7B is shorted, the reading will 
show simply the resistance of T-1, winding 6-7. Variations 
from the correct reading will be obtained depending upon 
the location of the fault. In any case, if a very low resistance 
reading (close to the resistance value of winding 6-7 of 
T-1) is obtained, do not apply power until the fault is 
traced and remedied. 

( 3) Readings at terminals F and J of J-203 depend up­
on the settings of switches S-202 and S-101. Examine the 
circuit arrangement resulting from the particular settings 
of these switches before interpreting readings deviating 
from those shown in table II. 

46. Test Set-up for Operational and Trouble-shooting 
Checks (fig. 29) 

This paragraph describes the procedures for preparing 
and connecting the test installation required for making the 
operational, trouble-shooting, and final tests discussed 
throughout this chapter. The procedures for preparing spe-
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cia! items, namely, connecting cables and dummy antenna 
load, are described in paragraphs 47 and 48, respectively. 
The procedures for making the rest set-up connections to 
the panel connectors are summarized in figure 29. Internal 
connections for meters, test'Signal generators, shunting units, 
ere. are to be made as called for in individual test proce­
dures. Figure 29 shows two basic arrangements for con­
necting power and audio devices to the receiver-transmitter 
under test. In one arrangement power for operating the set 
may be obtained from dry batteries installed in Case CY-
590/GRC. In the other arrangement power is obtained from 
a storage battery through a vibrator type power supply unit 
(Power Supply PP-448/GR, or PP-281/GRC, or PP-282/­
GRC) installed in AF Amplifier AM-65/GRC. The connec­
tion of the audio devices or corresponding meters and rest 
signal generator depends on whether or not a plug to mate 
with the 9-pin AUDIO connector on the receiver-trans­
mitter panel is avai)able. The rest connections are described 
in the following subparagraphs for the two cases. 

a. CASE CY-590/GRC. If dry batteries and Case CY-
590/GRC are to be used to provide power to the equip­
ment, proceed as follows: 

( 1) Power connections. (a) Make sure that 9-vo!t and 
7.5-volt batteries are installed in the case. 

(b) Make sure that the ON-OFF-REMOTE switch in 
the case is, at this rime, in the OFF posicion. This switch 
will be used as a power on-off switch for the test set-up. 

(c) Check that the plugs on the battery cable within the 
case are properly connected to the battery sockets. 

(d) Connect Power Cable Assembly CX-1209/U (com­
plete with connectors) between the POWER connector 
(J-203) on the receiver-transmitter panel and the 14-PIN 
connector, J-1, on Case CY-590/GRC. 

( 2) Audio devices. The audio devices (microphone and 
earphone or audio signal generator and rest meter) may 
be connected either to the AUDIO connector on the re­
ceiver-transmitter panel or as shown in figure 29 to the 
9-pin connector, J-2, on Case CY-590/GRC. 

(a) If a 10-pin male compression type connector to 
mare with the receiver-transmitter AUDIO connector is 
available for the cable, connect the audio devices to the 
cable as described in paragraph 4 7 a and connect the assem­
bly to the AUDIO connector on the receiver-transmitter 
panel. 

(b) If the above connector is not a vail able for the cable, 
connect the audio device to the cable as described in para· 
graph 47 b and connect the assembly to the 9-pin connector, 
J-2, on Case CY-590/GRC. 

( 3) Dummy antenna load. Prepare the dummy antenna 
load as described in paragraph 48 and plug into the ANT 
connector on the front panel of the receiver-transmitter. The 
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dummy antenna load consises of an r-f meter, resisrors to 
form a total of 50 ohms, 1 wart, and a coaxial cable with 
suitable connector to engage the panel-mounted ANT con­

nector. 

b. VIBRATOR TYPE POWER SUPPLY. If power is to be 
derived from the storage battery through a vibrator power 
supply unit, proceed as follows: 

(1) Power connections. (a) Check that the voltage of 
the storage battery, the voltage rating of the power supply 
unit, and the rating of the fuse installed in the fuse holder 
within AF Amplifier AM-65/GRC all agree. Refer to the 

table on figure 29. 

(b) Make sure that the 6V-12V-24V switch within the 
amplifier unit is set to the position corresponding ro the 
voltage of the storage battery used. 

(c) Make sure that the OFF-INT-RT-70 switch on the 
panel of the amplifier unit is in the OFF posicion at chis 
rime. This switch will be used as the power on-off switch for 
the receiver-transmitter. For this purpose the switch posicion 
marked RT-70 is, in effect, the ON position for power ap­
plied to the receiver-transmitter. The INT position applies 
power to the amplifier unit only. 

Caution: Never turn the OFF-INT-RT-70 switch to 
the RT-70 posicion unless the receiver-transmitter is con­

nected to the amplifier. 

(d) Install the vibrator power supply unit in AF Am­
pli fier AM-65/GRC. 

(e) Connect the positive ( + ) terminal of the srorage 
battery to terminal A of the POWER IN connector on the 
front panel of the amplifier unit. Connect the negative 
( - ) terminal of the battery ro terminal C (ground) of 
that connector. If a battery cable fitted with battery clips 
or lugs at one end and a 4-pin male connector ro mate 
with the POWER IN connector on the amplifier at the 
other end is nor avai lable, the cable may be made up as 

described in paragraph 47 c. 

(f) Prepare a power cable as described in paragraph 47d 
(power leads shown in figure 29, with a 9-pin connector 
-male plug-in type terminals- at each end) and conneCt 
it between the POWER connector on the receiver-trans­
mitter and the RT-70 POWER connector on the am­
plifier unit. 

( 2) Audio connections. The audio devices ( microphone 
and earphone or audio signal generator and meter) may be 
connected either to the AUDIO connector on the front 
panel of the receiver-transmitter directly, or to the audio 
terminals of the POWER connectOr on the receiver-trans­
mitter panel, depending upon whether or not the 10-pin 
compression type male connector is available. 

(a) If a 10-pin connector (with male compression type 
terminals ) is available, arrange the cable as described in sub-



paragraph 47a and attach the assembly to the AUDIO con­
nector on the receiver-transmitter. 

(b) If such a connector is not available, the paralleling 
audio connections brought to the POWER connector within 
the receiver-transmitter will have to be utilized to make 
the audio connections. In this case the leads from the audio 
devices will be connected to the audio terminals of the 

DUMMY ANTENNA 

IW CASE CY-590/GRC 

9-pin male plug-in type connector on the power cable from 
the amplifier and the combination plugged into the receiver­
transmitter POWER connector. Details for forming that 
cable are d,escribed in subparagraph 47d. 

( 3) Antenna connections. Prepare the dummy antenna 
as described in paragraph 48 and connect co the ANT con­
nector on the from panel of the receiver-transmitter. 
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RG-62/U CABLE IN UG-261/U OR UG-262/U JACKS 

----
NUT 

OUTLINE 

--9--
SLEEVE 

ASSEMBLY 

NUT~ LCABLE 

&=-.file: ::l 
I. CUT OFF SHARP 

JACKET :\ r+ 1 
~:-tl=--*'j ~ 

D 

2 .CU T OFF JllCKET ~ INCH FROM END, 

BEING CAREFUL NOT TO NICK BRAID . 

r
~, 

:. ~ I 

3 . CUT OFF INNER INSULATION AND WIRE 

UNDER BRAID ~ FROM END OF JACKET. 

e-1IIJ;= ~a 
4. TAPER BRAID 

SLEEVE GASKET 
{

CLAMP 

ASSEMBLY WASHER 

5. SLIDE SLEEVE OVER TAPERED BRAID 
TO FIT TIGHT AGAINST JACKET. BE SURE 
INNER SHOULDER OF SLEEVE FITS 
SQUARELY AGAINST END OF CABLE JACKET. 

ffiD 

FEMALE 
CONTACT 

~ 
n 

f. ·. : ::l r- :(:>~·· · --+--

w 

....... _ .. -...... p ~ 

JACK BODY 

OUTLINE 

6 . WITH SLEEVE IN PLACE, COMB OUT BRAID, 
FOLD BACK SMOOTH AS SHOWN,AND TRIM 

3 
TO 

32 
INCH FROM END. 

-kJfri 
~ 

7. .CUT INNER DIEL ECTRIC ~ INCH FROM BRAID, 

BEING CAREFUL NOT TO NI CK INNER CONDUCTOR 

AND CUT OFF INNER CONDUCTOR t INCH FROM 

E ND OF DIELECTRIC . 

FEMALE C~~TACT ~ 

€ - ill n~- 1--'-o ~---, 
8. TIN INSIDE HOLE OF FEMALE CONTACT, TIN CE NT ER 

CONDUCTOR OF CABLE, SLIP FEMALE CONTACT IN 
PLACE AND SOLDER , REMOVE EXCESS SOLDER . BE 
SURE CABLE DI ELECTRIC IS NOT HEATED EXCESSIVELY 
AND SWOLLEN SO AS TO PREVENT DIELECTRIC 
ENTERING BODY. 

9. PUSH INTO BODY AS FAR AS IT WILL GO, THEN SLIDE 
NUT INTO BODY AND SCREW INTO PLACE, WITH WRENCH, 
UNTIL MODERATELY TIGHT. HOLD CABLE AND SHELL 
RIGIDLY AND ROTATE NUT. 

FINAL ASSEMBLY SHOWN IN SECTION 

10. THE ASSEMBLY FOR PLUGS IS THE SAME EXCEPT FOR THE 

USE OF MALE CONTACTS AND A UG- 260/U BODY. 
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47. Preparation of Test Cables 

a. CABLE FOR ATTACHMENT TO AUDIO CONNECTOR 
ON RECEIVER·TRANSMITTER. Use a 10-pin audio connec. 
ror (male compression type terminal) . Cut lead lengths so 
that the resultant cable will permit turning the unit under 
test ro any desired position. Since both the headset and 
microphone and the test signal generator or the a-f output 
meter are called for in the test, it may be desirable tO pre. 
pare either two separate cables or to insert switches in the 
cable leads to permit interchanging the meter and generator 
for headphones and microphone, respectively, as called 
for in the particular test. Make the following connections : 

( 1 ) Connect the carbon element of the microphone in 
series with one set of contacts of the microphone push-tO­
talk switch (or the a-f signal generatOr in series with one 
section of a DPST switch) between terminals C and E 
(ground) of the cable connectOr. 

( 2 ) Connect the other set of contacts of the microphone 
push-ro-talk switch (or second section of DPST switch) 
between terminals F and B (ground) of the cable connector. 

( 3) Connect the headphones (or the a-f output meter, 
M- 5, shunted by a 600-ohm, Y2-watt resistor) berwee• ter­
minals A and H (ground) of the cable connector. 

b. AUDIO CABLE FOR ATTACHMENT TO CASE CY-590/­
GRC CONNECTOR J- 2. If connection is to be made through 
connecror J-2 on Case CY-590/GRC, a 9-pin connector 
(male plug-in type terminal) , suitable for attachment ro 
the J-2 connecror on the case, is required. Make the follow­
ing connections: 

( 1 ) Connect the carbon element of the microphone in 
series with one set of push-to-talk contacts (or the a-f signal 
generaror through one set of DPST switch contacts) be­
tween terminals C and D (ground ) of the cable connector. 

( 2) Connect the other set of the push-to-talk contacts 
of the microphone (or DPST switch) between terminals K 
and D of the cable connector. 

( 3) Connect the headphone (or a-f output meter M- 5 
shunted by 600 ohms) between terminals A and D of the 
cable connector. 

c. BATTERY CABLE. The cable for connection between 
the stOrage battery and the POWER IN connector on AF 
Amplifier AM-65/GRC, if used for providing power to 
the receiver-transmitter, requires the use of a 4-pin connec­
tor (male plug-in type terminal ) suitable for attachment 
to the POWER IN connector on the amplifier panel. In 
addition, a set of battery clips is required to permit connec­
tion of the cable to the battery. 

(.1) If a formed battery cable is not avai lable, cut two 
lengths of #1 2 gage heavily insulated wire. Trim the insula­
tion and solder one lead to a clip at one end and to terminal 
A of the cable connector at the other. 

( 2) Solder one end of the other lead to a spring clip 
and the other end to terminal C (ground) of the connectOr. 
Make sure that the ends of the cable are properly insulated 
to prevent short circuits. 

d. POWER CABLE. The cable described here is used for 
connection between the RT-70 POWER connector on AF 
Amplifier AM-65/GRC and the POWER connector on the 
receiver-transmitter panel. Two 9-pin connectors (male 
plug-in type terminal ) are required. 

( 1) Connect #16 gage leads between terminal J of the 
two connectors. 

( 2) Connect a # 16 gage lead between terminal B of the 
two connectors. 

( 3) Connect a # 12 gage lead between terminal F of the 
two connectOrs. 

( 4) Connect a #12 gage lead between terminal D 
(ground ) of the two connectOrs. 

( 5) Connect a strap between terminals J and H of the 
connector which will attach to the POWER connector on 
the receiver-transmitter panel. (This strap completes the 
90-volt circuit to the receiver second audio amplifier stage. 
In a system installation this strap is provided in the mount­
ing or in CASE CY-590/GRC. ) 

e. AUDIO CABLE FOR CONNECTION TO RECEIVER­
TRANSMITTER POWER CONNECTOR. If connection of the 
audio circuits cannot be made as described in subparagraph 
a above, then connect the audio devices to the connectOr on 
the power cable (subpar. d, above) which will attach to the 
POWER connectOr on the receiver-transmitter panel. 

( 1) Connect the microphone (or a-f signal genera cor) 
in series with one set of push-ro-talk contacts between ter­
minals C and D (ground) of the POWER connecror. 

( 2 )" Connect the other set of push-to-talk contacts be­
tween terminals K and D of the POWER CONNECTOR. 

( 3) Connect the headphones (or audio output meter 
M- 3 shunted by a 600-ohm resistor) between terminals A 

and D of POWER connector. 

48. Preparation of Dummy Antenna Load 

The dummy antenna load consists of an r-f meter, a parallel 
resistor (totaling 50 ohms, 1 watt ) , and a short coaxial 
cable with connector suitable for attachment to ANT con­
nector on the front panel of the receiver-transmitter. Figure 
30 shows the completed dummy antenna load assembly. Fig­
ure 31 shows the details for the preparation of the dummy 
antenna load and the connecting cable, respectively. Pre­
pare the dummy antenna load as shown in this figure. Figure 
32 shows the details for putting the connector on the con­

necting cable. 
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49. Over-all Plate and Filament Current Orain Check 

a. TEST PROCEDURE. The purpose of this check is to 

determine the over-all drain on the place and filament sup­
plies by the receiver-transmitter. A reduction in over-all 
drain from the values given below shows that a defect in 
rhe filament or plate circuits of the receiver-transmitter 
exists. It is a rough check on rubes. Proceed as follows: 

( 1) Insert a milliammeter with a range of 100 rna de 
in the 90-volt supply lead to the receiver-transmitter. 

( 2) Insert an ammeter with a range of 1 ampere de in 
the 6.3-volr filament supply lead. 

( 3) Turn on power and allow a warm-up period of a. 
few seconds. 

( 4) Obtain the measurements indicated in subparagraph 

b for each of the switch settings of switches S-202 and 

S-201. For measurements of receiver current drain do not 

press the microphone switch (relay 0-101 unenergized), 

For readings of rransmi rrer current drain, energize relay 

0-101 by either closing the microphone switch or ground­

ing terminal K of J-203 or terminal F of J-202. If there­

quired readings are nor obtained, perform the operar·ional 

checks (pars. 51 through 54). 

b. RECEIVER-TRANSMITTER CURRENT DRAIN CHECK CHART. 

Current readings Cu1·rcnt readings 

Microphone switch open Microphone s witch c losed 

1-

Supply lead Setting of S-202 TANK 

90-volr plare and ANT AD] 77 
screen supply 

DIAL LIGHT ON 77 lead 
1- ---

DIAL LIGHT OFF 77 

6.3-volt fila- CAL 77 
menr supply lead 

ANT AD] 390 -
DIAL LIGHT ON 3R5 

DIAL LIGHT OFF 385 
-

CAL 395 

50. Purpose and Use of Operational Check Chart 

a. PURPOSE. The operational checks in paragraphs 51 and 
53 serve as a first step in secrionalizing trouble in the re­
ceiver-transmitter. Panel-mounted controls and facilities are 

used ro operate the equipmenr under as close ro normal con­
ditions as possible at the rest bench. Facilities such as the 
thermal noise normally present in an fm receiver, the inter­
nal calibrate and bear oscillators, and siderone are utilized 

for this purpose. The trouble symproms determined by these 
checks, when properly interpreted (chapter 2), will point ro 
specific circuits as being defective and ro additional checks 
necessary ro further localize the trouble ro a particular 
stage. 

b. USE. The rests given in the charts show a certain 
specific sequence. Each rest assumes that the preceding rests 
have been made and the troubles thus discovered have been 
eliminated. Accordingly, start with item 1 and proceed in 
the indicated order. The chart includes several columns 
as follows: 

( 1) Item of check. This column assigns the numerical 
sequence tO the particular check ro facilitate further refer-

54 

(Receiver on 1 (Transmitter on) 

S-101 in position S-101 in position 

VEil FIELD TANK VEH FIELD 

77 38 79 79 79 

77 38 79 79 79 

77 38 79 79 79 

77 38 79 79 79 

390 390 415 415 415 

385 385 410 410 410 

385 323 410 410 350 

395 390 415 415 415 

ence ro it, and describes briefly the purpose of each check. 

( 2) Test conditio11 or operation. This column lists rhe 

switches and controls ro be operated and the conditions ro 

be mer. To facilitate identification, meters and signal gen­

erators, where called for, are identified with references cor­

responding ro those given in paragraph 44. 

( 3) Normal indicati01z. This co lumn shows what ro 

expect after rhe rest conditions have been mer. If these 
indications are nor mer as specified, a trouble condition 

exists. For example, step 1 gives a check of receiver opera­
tion based on the presence of noise in the r-f and i-f cir­

cuits. Absence of noise shows that rhe receiver is defective 
at some point. Audibility of the noise does nor prove con­
clusively that the entire receiver is functioning properly. 

The r-f srage may be defective and yet noise may be heard 
in the earpiece. The volume of noise is a function of the 

total gain of rhe stages, a defect in the r-f and mixer stages 

of the receiver will show up as a reduction in the volume of 
noise heard. Proper interpretation of the volume will give 

a more precise meaning ro the normal indication for steps 
2 and 3. 



( 4) Possible cattses of t1weble. This column indicates the 
circuit sections to be suspected as being defective if the nor­
mal indication is not obtained. In cases where several types 

of trouble symproms are possible the circuit sections tn­
volved in each type of trouble symptom are listed. 

( 5) Fzerther checks. This column lisrs the sectionaliza­
tion or localization checks ro be made if the normal indica­
tion is not obtained. Where further operational checks are 
called for, perform that check. Note the resultant indication 
and, if abnormal, follow through as indicated in the Further 
checks column for that operational check. 

c. ADDITIONAL TROUBLE SECTJONALIZATION DATA. 

The operational check charts are supplemented by sectionali-

zation charts (pars. 52 and 54) which serve to further limit 

the trouble to a particular stage within the circuit section 

determined as being defective by the operational checks. 

The sectionalization charrs for the receiver and transmitter 

include a column marked Test condition or operation. This 

column is similar ro the one in the operational check chart 

but si nce quantitative measurements are made throughout, 

meters and signal generators are listed. To facilitate identifi­

cation, these items are assigned references corresponding to 

those appearing in paragraphs 51 and 53. It should be 

noted, however, rhat the narure of the normal indication 

should serve as a guide in selection of meter ranges and 

signal generatOrs. 
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g: 51. Receiver Operation Checks 

I tern of cheek 

Preliminary. 

(1) 
Dial light. 

(2) 

Over·all receiver operation. 

Test conditions and operation 

Check rhar all rubes and cry­
stals are firmly seared in 
their sockets. Turn S-202 
ro DIAL LIGHT OFF. 

Turn S-101 ro VEH if AF 
Amplifier AM-65/GRC and 
a vibrator power supply 
are used, or ro FIELD if 
dry batteries are used to 
supply power. 

Set up Receiver-Transmitter 
RT-70/GRC as outlined in 
paragraph 46. 

Turn SQUELCH control to 
extreme clockwise posicion. 
Turn VOLUME control ro 
extreme clockwise posicion. 

Turn on power: If Case CY-
590/GRC is used, rurn the 
OFF-ON-REMOTE switch 
in that unit to the ON posi­
tion. 

If AF Amplifier AM-65/GRC 
is used in the rest setup, 
turn the OFF-INT-RT-70 
switch on char unit co R T-
70 to turn on power. 

Turn S·202 to DIAL 

Turn SQUELCH control to ex­
treme counterclockwise po­
sicion. Listen in headphones. 

Normal indication 

Dial light goes on. 

Rushing noise (assuming no 
incoming signal) is heard 
in earphone. 

Possible causes of trouble 

(a) Defective lamp. 

( b ) No power. 

(c) Defective dial light cir­
cuit .. 

Defective stage in receiver cir­
cuit. 

Further checks and remarks 

(a) Check lamp. 

(b) Check power source. 

(c) Check dial light circuit 
by poinr-to-poinr resistance 
measurements. 

Check rhar chassis connectors 
and coaxial cable connector 
P-1 are properly connected. 

Proceed with measurements giv­
en in trouble secrionaliza­
rion. chart (par. 52). 

~ 
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(3) 
Volume adjustment. 

(4) 
Squelch action. 

( 5 ) 
Dial operation. 

(6 ) 
Calibrate oscillator operation. 

(7) 
Beat oscillator. 

(8) 
Vernier dial calibration. 

Turn VOLUME control m 

counterclockwise direction 
until volume of noise is re· 
duced to suitable listening 
level. 

Turn SQUELCH control in 
clockwise direction until 
noise disappears. 

Lift cranking handle out of 
irs recess on tuning knob 
and crank to rune from one 
end of dial to the other and 
back. 

Detent levers not set. 

Turn SQUELCH control to ex· 
treme counterclockwise di­
rection (off ) . 

Turn S-202 at ANT ADJ po· 
sit ion. 

Turn dial until normal indi· 
cation is obtained. 

Turn S-202 to CAL position. 

Rotate tuning knob so that 
beat note ·is heard at any 
convenient me point on the 
dial. 

Volume of rushing noise de· 
creases gradually as control 
is rotated. 

Rushing noise disappears ab· 
ruptly. 

Dial rotates smoothly, with­
out scraping, slippage, or 
bumps. 

Rushing noise disappears, or 
is considerably reduced at 
some setting of the dial at 
or near a me p oint. 

Rushing noise disappears as 
beat note is heard at some 
setting of the dial near a me 
position. 

Zero on vernier knob plate 
lines up with calibration 
marker on panel. 

Defective volume control R-
204, or associated circuit 
components. 

Defective squelch ( V -107) 
circuit. 

Broken or defecrive dial drive 
cable. 

( a ) Defective calibrate oscil· 
lator (V-7) circuit. 

( b ) Low receiver gain. 

( c ) Variable oscillator V -2 
not oscillating or badly mis· 
alined. 

Defective beat oscillator. 

Vernier knob requires rezero· 
in g. 

Check R-204 

Check V-107 in a rube checker 
or substitute a new tube. 

Check squelch circuit ( par. 52, 
item 14) . 

Repair drive cable as described 
in paragraph 64g. 

(a) Check V- 7. Check circuit 
components by point-to-point 
voltage and resistance mea­
surements ( pars. 56 and 
57) . 

( b ) Make measurements on 
receiver r-f and i-f circuits, 
as described in paragraphs 
52 and 55. 

( c ) Touch grid of V-2 . N oise 
should be reduced. If not, 
V-2 circuit is defective. 

Check V-106. 

Check beat oscillator circuit as 
described in paragraphs 52 , 
item ( 6), and paragraph 
7lb. 

Make appropriate receiver mea­
surements (pars. 52, 55, 56, 
and 57) . 

Back off knob retaining screw 
a few turns. Rot11te vernier 
p late until 0 lines up with 
marker on panel. Hold knob 
in place while doing this. 



~ 51. Receiver Operation Checks (contd) 

Item of check Test condi tions and operation Norma l indication Possible causes of trouble Further c hecks and remarks 

(9) 
Calibration check. 

(10) 

Receiver gain. 

Rotate dial through irs entire 
tuning range, starring with 
58 me. 

Listen in headphones for noise 
and adjust tuning knob 
until zero bear is obtained 
at each me point (Note I 
below). 

Rotate dial through irs enure 
tuning range. 

At or close ro each me setting 
of the dial, rushing noise 
disappears. Beat note is 
heard. 

Volume of noise is about the 
same in intensity for all me 
settings of the dial. 

(a) Variable oscillator not os­
cillating. 

(b) Variable oscillator V-2 is 
off frequency, if beat nores 
occur at points more than 
25 kc from me points. 

If level of noise drops off con­
siderably as one end of dial 
is approached, the gain at 
that end of rhe band is roo 
low. 

This procedure calibrates the 
channels up to 1 me above 
and 1 me below the cal ibra­
tion point, and will be re­
ferred to whenever calibra­
tion of a rest signal is called 
for in subsequent checks. 

(a) Check grid voltage of V -2 
(par. 54, item I.) 

(b) Check variable oscillator 
frequency (par. 7 2e ( l) . 

If the calibration error l Note 
2 below) exceeds 2 5 kc at 
58- and/or 47 -mc setting of 
dial, incorrect alinement of 

the oscillator is indicated. 
Rea line oscillator (pa r. 72e). 

Check stage ga in (par. 55). 

Note 1. The pirch of sound in rhe headphones will be 
higher as rhe knob is rotared in eirher direaion away from 
a "zero beat" posicion. This facr should be nored ro make 
sure char whar is presumed to be zero bear is nor in reality 
silence due ro absence of a signal or a nore roo high in 
pirch tO be audible. 

Note 2. The rerm calibration error is raken ro mean rhe 
amoum by which rhe vernier place zero is away from rhe 
calibration marker on rhe panel, when rhe zero bear is ob­
rained. 
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52. Receiver Trouble Sectionalization Checks 

I tem of check 

Preliminary. 

(1} 
Audio am plif ier circuit ga in. 

(2) 
D etermine equivalent limiter 

m eter reading. 

( 3} 
1.4-mc i-f amp li fier limiter 

stages over-a ll ga in measure­
m ent. 

Test conditions a nd opera ti on 

S-202 in DIAL LIGHT OFF 
posi tion. 

SQUELCH control in OFF po­
sition. 

VOLUME conrrol in ex treme 
clockwise position. 

Con nect audio signal ( G -3) 
between tes t point E-1 06 
and chass is. 

Adjus t frequency to I ,000 cy­
cles and level to .4 5 volts. 

Connect meter ( M-4} be­
tween terminals A of J -202 
or J- 203 and chass is. 

Connect 1.4-mc test signal 
generator ( G-1 } through a 
.01 -uf capacitor between E-
1 03 and chass is. 

Connect meter ( M-1} be­
tween E-104 and chass is. 

Tune receiver to a point be­
tween me positions of the 
dial ( to keep calibrate os­
cillator signal out of ci r­
cui t }. 

Adjust test signal frequency 
to zero beat with beat os­
ci llator ( 1.4-mc ) . Adjust 
test signal level to .15 vol ts. 

Connect limiter m eter ( M-1 } 
to E-1 04 and chassis. 

Connect 1.4 -mc test (G- 1} sig­
nal ( unmodulated } through 
. 01-u f capacitor between E-
1 0 1 and chassis. 

Norm al ind ication 

A-f output m eter (M-4) reads 
SO m w. 

Meter ( M- 1 ) should read 
about -1.4 volts. 

2,600 microvolts (approx ) . 

P oss ib le causes of trou ble 

D efective aud io amplifier stage 
V-106 or V-10S. 

( a } D efective i- f amplifier 
stage ( V-102 through V-
104). 

Further checks a nd remarks 

Make ind ividual stage ga in 
measurements (par. 55 ). 

Check ru be of stage ( V-1 06 or 
V -1 OS) shown to g ive low 
or no output. 

Make point-to-point resistance 
m easurements of stage shown 
to be defective (p ar. 56) . 

Record the read ing thus ob­
tained. This read ing will be 
referred to as REFERENCE 
A. In subsequent measure­
ments the test signal level 
will be adj usted to obtain 
this reference read ing. The 
test signal level requi red to 
obta in this read ing will be 
taken as a m easure of the 
ga in of the circuit or stage 
being meast, red . 

(a) Check gains of individual 
stages V-102 through V-104 
par. 55). 

Check tube of stage showing 
low o r no output . 
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~ 52. Receiver Trouble Sectionalization Checks (contd) 

Item of check 

(4) 
Receiver 2nd mixer stage. 

( 5 ) 
2nd mixer oscillaror. 

(6) 
Beat oscillator check. 

Test conditions and operation 

Zero-beat the test signal with 
the beat oscillator. 

Adjust the 1.4-mc test signal 
level to obtain REFER­
ENCE A (step 2). 

Measure the test signal level 
when reference reading is 
obtained. 

Connect 15 -mc test signal 
generator ( G-1) ( unmodu­
lated) through .003-uf ca­
pacitor berween E-101 and 
chassis. 

Connect limiter meter ( M-1) 
to E-104. 

Zero-beat test signal with test 
oscillator. 

Adjust level to obtain REF­
ERENCE A on limiter me­
ter. 

Measure test signal level when 
reference reading is ob­
tained. 

Disconnect test signal genera­
aror. 

Use M-1 to make the follow­
ing measurements. 

Berween pin 4 of V-102 and 
chassis. 

Set S-202 co CAL. D isconnect 
test signal from equipment. 

Normal indication 

5,200 microvolts (approx). 

(approx ) -2.65 volts. 

( 

Possible causes of trouble 

(b) Excessive gain reading 
may indicate regeneration. 

(a) Defective 2nd mixer stage. 

(b) Defective 2nd miXer os­
cillator (part of V -102) . 

(a) Defective Y-101 crystal. 

(b) Defective V-102. 

(c) Defective circuit com­
ponent. 

Further checks and remarks 

Make point-to-point voltage 
and resistance measurements 
(pars. 57 and 56) of stage 
with low or no output. 

Check alinement of 1.4-mc i-f 
circuits if above procedures 
fail to reveal causes of trou­
ble. 

(b) Check filament bypass ca­
pacitors. 

(a) Check V-102. 

Make point-to-point voltage 
and resistance measurements 
on V-102 circuits (pars. 57 
and 56). 

(b) See item ( 5) below. 

(a) Try replacing with an­
other crystal. 

(b) Check rube V-102. 

(c) Make point-to-point volt­
age and resistance measu ce­
ments (pars. 57 and 56) . 
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(7) 
Discriminator. 

(a) Alinement 

(b) Balance 

(8) 
15-mc i-f amplifier circuits, 

gain measurement. 

I 

Using M-1 measure voltages 
at the following points: 

(a) Pin 2 of V-106. 

(b ) Pin 6 of V-106. 

1.4-mc test signal ( G-1 ) at 
.15-volt rms applied be­
tween E-1 03 and chassis. 

Connect M-1 between E-106 
and ground. 

(a) Change test signa{ fre-
quency to 1.43 me. 

(b) Change test signal fre-
quency to 1.3 7 me. 

Connect limiter meter M-1 to 
test point E-1 04. 

Connect signal generator G-1 
through a .003-uf capacitor, 
between pin 6 of V-10 and 
chassis. 

(a ) + 4 5 volts. 

(b ) -2.55 volts. 

0±.5 volt. 

I (a) +4 volts, min. 

I (b) -4 volts, mtn. 

12 microvolts (approx). 

Defective crystal Y -102. 

Defective V-106. 

Defective circuit component. 

( a ) Defective V-105 . 

(b ) Defective circuit compo­
nents of V-105. 

(c ) Misalined discriminator 
circuit. 

Defective CR-101 or CR-102, 
or coils L-32 or L-33. 

(a) Defective i-f amplifier 
stage V-10, V-ll or V-101. 

Try replacing crystal. 

Check tube V-106. 

Make point-to-point resistance 
and voltage measurements on 
osci llato r circu it components 
associated with V-1 06 ( pars. 
57 and 56). 

( a ) Check V-105 . 

( b ) Check resistances in V-105 
circu-its (par. 56 ) . 

(c ) Check alinement of dis­
criminator circuit (T-106 ) 
par. 72c). 

The two readings should be of 
opposite polarity and numeri­
cally equal to each other, 
withi!J. .2 volt. If this require­
ment is not met, realine 
T-1 06. If this cannot be ac­
complished, check circuit 
components. 

(a) Check gains of individual 
stages V-10, V-11, and V-
101 (par. 55). 

Check alinement of 15-mc i-f 
amplifier circuits (par. 72d.) 

Check tube of stage showing 
low or no output. 



~ 52. Receiver Trouble Sectionalization Checks (contd) 

Item of check 

(9) 
REFERENCE B indication for 

1 S-mc i-f and r-f circuit 
measurements. 

(10) 
Gain of receiver first mixer 

V-9. 

( 11) 

Gain of receiver r-f stage V-8. 

Test conditions a nd operation 

Adjust the resr signal frequen­
cy for zero beat with bear 
oscillator (step 2). 

Adj ust test signal level ro ob­
tain REFERENCE A. 

Measure rest signal level. 

Raise test signal level until 
second limiter grid meter 
(M-1 ) reads -11 volts de. 
Determine test signal level. 
Measure rest signal level. 

Shift generator connection to 
grid (pin 6) of V-9. Ad­
just signal generator level 
to obtain REFERENCE B 
reading ( -11 volts ) on lim­
iter meter. 

Measure rest signal level. 

Connect r-f signal generator 
( G-2 ) through a 500-uuf 
capacitor between pin 6 of 
V -8 and chassis. 

(a) Adjust frequency to 58 
me. Tune in with receiver 
dial. Adjust level to obtain 
REFERENCE B readings on 
limiter meter. 

Determine signal generator 
output level required to ob­
tain REFERENCE B. 

Normal indication 

1 SO microvolts ( approx) . 

24 microvolts (approx). 

(a) 7 microvolts (approx). 

Possible cause.s of trouble 

(b) Excessive gain readings 
may indicate regeneration. 

Same as in step 8 above. 

(a) Improper alinement. 

(b) Defecrive V-9. 

(c) Defective circuit compo­
nents of mixer stage. 

Improper alinement. 

Defective V-8. 

Defective circuit component 
for stage. 

Output of variable oscillator 
V-2 roo low. 

Further checks and remarks 

Make point-to-point voltage and· 
resistance measurements of 
stage with low or no output 
(pars. 57 and 56 ) . 

(b) Check filament bypass 
capacit-or. 

Same as in irem 8 above. 

Note. This step serves to 
establish a new limiter grid 
reference level sufficiently 
above the noise level to make 
acclol!ate readings possible. Here­
after, this reading will be called 
REFERENCE B. 

(a) Check alinement of T-9 
(par. 72d). 

(b) Check V-9. 

(c) Check circuit components 
by point-to-point resistance 
and voltage measurements 
(pars. 57 and 56). 

Check alinement of T-8 (par. 
72/). 

Check rube V-8. 

Make p-oint-to-point resistance 
and voltage measurements 
(pars. 57 and 56). 

Check grid voltage of V-2 (par. 
54, step ( 1) ) . 

Check alinement of V -2 stage 
(par. 7Ze) . ( 
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(o) 

( 12) 
Receiver r-f circuits. 

(a) Antenna trimmer ( C-41) 
adjustment. 

(b) Antenna inductance ad­
justment. 

(b) Adjust test frequency w 
47 me, and tune in on re­
ceiver. Adjust signal input 
level to obtain REFER­
ENCE B reading on limiter 
meter. Determine test signal 
input level required to ob­
tain that reading. 

Connect r-f signal generator 
(G-2 ) to ANT connector. 
Make leads as short as pos­
sible. 

Adjust test frequency to 58 
me, and tune in with dial. 

Adjust rest signal level to give 
REFERENCE B limiter me­
ter reading. 

Tune receiver for maximum 
deflection of limiter meter 
(M-1) . 

Adjust trimmer capacitor C-41 
for max deflection of M-1. 
Readjust signal level to ob­
tain REFERENCE B read­
ing on limiter meter. De­
termine test signal input 
level. 

(b) Change test signal fre­
quency to 47 me. Tune in 
with dial. D o not adjust C-
41. Adjust test signal level 
to obtain REFERENCE B 
reading on limiter meter. 

Determine test signal level. 

(b) 15 microvolts ( approx) . 

8 microvolts (approx) . Defective antenna circuit. 

1.6 microvolts (approx). Inductance of L-18 incorrect. 

Check antenna circuit compo­
nents for defects (par. 56). 

Adjust the inductance of L-18. 
This is done by detaching 
the i-f chassis to gain access 
to r-f coil box, anci spreading 
or squeezing the turns of 
L-18, as required. Coil L-18 
is accessible through slot in 
r-f coil comparrment. For ad­
jusrment details, see para­
graph 72g. 



t 52. Receiver Trouble Sectionalization Checks (contd) 

Item of cheek 

( 13) 
Discriminator checks. 

(14) 
Squelch circuits operation. 

Test conditions and operation 

Apply an r-f 1.0-microvolt sig­
nal modulated at 1 kc with 
± 15-kc deviation to ANT 
connector (use G-2). Set 
VOLUME control to max 
clockwise posmon. Set 
SQUELCH control to max 
counterclockwise position. 

Turn S-202 to DIAL 
LIGHT ON (or OFF ). Ad­
just test signal frequency to 
suitable frequency (58 me). 
Tune in with dial knob. 
Using ourput meter M-4, 
measure power ourput level 
across A and B of J-202. 
Use a 600-ohm load. 

(a) VOLUME control m 
max clockwise posmon. 
SQUELCH control in OFF 
position. Apply test signal 
at 58 me with 1-kc modu­
lation at ±15-kc deviation 
( G-2) and at a level of ~ 

microvolt to ANT connec­
tor. Tune in signal with 
dial. Reduce test signal level 
to zero. Gradually advance 
SQUELCH control in clock­
wise direction. Increase G-2 
ourput until some noise re­
appears. Check G-2 ourput 
leveL 

(b) Connect meter M-1 m 
series with 800 ohms to H 
and ] of J-203. 

(c) Same as in (a) above. 
Gradually advance test sig­
nal input level until tone 
is heard in headphones. 
Measure signal input level 
when tone is heard. 

Normal indication 

Meter should read 80 milli­
watts (approx) . 

(a) Noise disappears abruptly 
at some setting of SQUELCH 
control. Signal generator 
ourput required should be 
Jess than 1 microvolt. 

(b) Meter should read 0 ma 
when rushing noise has dis­
appeared. 

(c) Rushing noise should 
stop. Tone should be heard 
when test signal input level 
is about 0.4 microvolts. 

Possible causes of trouble 

(a) Improper alinement of 
dicriminator. 

•(b) Reduced discriminator 
output. 

(c) Low output of V-105 . 

(a) Defective squelch circuit. 

(c) Defective squelch circuit. 

Further checks and remarks 

(a) Check alinement (par. 
72c). 

(b) Check stage gains (par. 
55). 

(c) Check V-105, and asso­
ciated circuit components. 

(a) Check squelch rube V-107 
and squelch circuit voltages 
(par. 57b(4) ). 

(c) Check squelch rube V-107. 
Check squelch circuit voltage 
using (M-1), a high imped­
ance vacuum rube voltmeter 
(par. 57 b). 
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(15 ) 
Receiver sensitiviry. 

(16) 
Calibrate oscillator V-7. 

Measure voltage with meter 
(M-1) between H and J of 
]-203. 

(d) Rotate squelch control to 
extreme clockwise position. 
Raise test signal level until 
tone is heard. Measure test 
signal level. 

Measure voltage between H 
and J ( across 800 ohms ) . 

Reduce the audio output level 
by means of the VOLUME 
control until the (M-4 ) 
power output meter reads 
70 MW. 

Remove modulation from test 
signal and measure audio 
output level as above. Com­
pute the ratio of the audio 
output level obtained for a 
modulated signal to that ob­
tained with the unmodu­
lated test signal. 

Connect a high impedance 
vacuum-tube voltmeter (M-
1) between pin 6 (grid) of 
V-7 and chassis. Turn S-202 
to the CAL position. 

Adjust trimmer capacitor C-48 
to obtain a peak reading on 
the meter. Decrease capac­
icy of trimmer until meter 
reads 70% of peak reading 
obtained above. 

Meter M-1 reads approx. 4 

volts. 

(d ) Tone is heard when 
test signal level is between 
3 and 15 microvolts. 

Meter (M-1 ) reads approxi­
mately 4 volts. 

Th. signal plus noise-to-noise 
ratio should be at least 30 
db. 

Meter reads approximately 
-18 volts de. 

(d) Poor receiver sensitivity. 

(a ) Improper alinement. 

( b ) Low gain in r-f or i-f 
amplifier stages. 

(a) Defective Y-2. 

(b) Defective V-7. 

(c) Check circuit. 

(d) Make over-all receiver 
sensitiviry check, step 15. 
Follow up with receiver 
stage-by-stage gain checks and 
receiver alinement if sensi­
tiviry is poor (pars. 55 and 
72 ) . 

(a ) Realine receiver circuits 
( par. 72) . 

( b ) Make stage gain checks 
(par. 55 ) . 

(a) Check by substituting an­
other crystal. 

(b) Check tube. 

(c) Check circuit components, 
particularly contacts of S-
202. See point-to-point mea­
surements, paragraph 56. 



: 53. TransmiHer Operation Checks 

Item of check 

(I) 

Relay circuit. 

( 2 ) 

Transmitter power output. 

Test conditions and operation 

Operate microphone switch. 
Listen for relay click. 

Set S-202 in DIAL LIGHT 
OFF (or ON ) position. 

Make sure that the dummy 
antenna load ( resistor in 
series with r-f meter is 
connected to the ANT con­
nector ) . 

Tune d ial to 58-mc position. 

Operate m icrophone switch 
and observe r-f meter read­
ing. 

Normal indication 

Relay click should be heard. 

Meter reading should be about 
100 rna or 500 row. 

P ossible causes of trouble 

Defective relay 0-101. 

( a ) Misalined transmitter cir­
cuits. 

( b ) Defective transmit oscil­
lator V-3 . 

(c) Defective variable 32- to 
43.4-mc oscillator V -2. 

(d) Defective transm i tter 
mixer, driver or power am­
plifier circuits (V -4, V-5, 
V-6 ). 

(e) Defective relay circuits. 

F urther checks and remarks 

Make sidetone check ( i rem 3 ) . 

( a ) Check alinement, item 5. 

( b ) Check osci llato r V -3. See 
transmitter trouble sectionali­
zation chart, parag raph 54. 

(c) Check V-2 and oscillator 
ci rcuit operation, step ( 1) 

of t ransmitter trouble sec­
tionalization chart (pa r. 54). 
If correct normal indication 
is obtained, va riable oscillator 
is operative. 

(d) Make voltage measure­
mencs at rest points E-1 
through E-3. See transmitter 
trouble sectionalization chart, 
paragraph 54. 

(e) Measure the voltages at 
the screens of V -1 ( pin 4) 
and V-6 (pin 1), and the 
filament voltages of V -1 and 
V- 3 through V-6, when the 
;nicrophone switch is operat­
ed. A no-voltage indication 
at the screens shows that con­
tacts 8 and 9 of relay 0-101 
are not closed. A no-voltage 
indication at the rube fi la­
ments shows that contacts 2 
and 3 of the relay are not 
closed. Check the relay co il 
and the relay circuits. Re­
place the relay if contacts are 
shown to be defective or the 
coil is open. 
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(3) 
Siderone. 

( 4 ) 

Siderone level reduction by 
S-101. 

(5 ) 
Over-all transmitter tuning. 

(6) 
Check of transmitter 

modulation using test 
receiver. 

Same as above. Set S-1 0 1 in 
TANK position. Talk into 
microphone. Listen with 
headphones. 

Set S-101 in VEH or FIELD 
position. Repeat operations 
of step ( 3 ) . 

Same as in step 2, except ro­
tate dial through its entire 
range, and observe r-f meter 
reading. 

Use as f-m receiver within the 
tuning range of the receiver­
transmitter under test as a 
test device. 

Operate the microphone push­
to-talk button and talk into 
the microphone. 

Tune in signal on test receiver. 

Note the quality of the speech 
in the test receiver. 

Speech should be heard. 

Volume of sidetone board 
should be considerably re­
duced. 

The meter reading should not 
drop more than 10 rna from 
the reading obtained in step 
( 2). 

Intelligible speech of good 
quality should be heard. 

(a) Siderone circuit not esta!:. 
lished due to defective relay 
0-10 1 contacts. 

(b) Defective sidetone circuit 
components or wiring. 

(c) Defective audio ampli­
fiers (V-106 or V-108). 

Defective S-101 or R-138. 

If the power output of the 
transmitter varies by more 
than 10 ma, misalinement 
of the transmitter r-f circuits 
is indicated. 

(a) Defective microphone 
amplifier circuit. 

(b) Defective microphone 
amplifier circuit. 

(4) Check relay 0-101, and as­
sociated circuit components. 

(b) Check sidetone circuit com­
ponents. 

(c) See receiver trouble sec­
tionalization chart, paragraph 
52, item (I) . 

Check the contacts of S-1 01 
and circuit components and 
wiring associated with side­
tone circuits (fig. 47). 

Realine as described (par. 7 3). 

(a) Check modulator circuit 
components. 

(b) Check gain of microphone 
amplifier (par. 54, step ( 6). 
Check V-1 and associated cir­
cuit components. 



t 54. Transmitter Trouble Sectionalization Chart 

Item of check 

(1) 
32- to 43.4-mc oscillator 

V-2 operation. 

(2) 
15-mc trans·. oscillator V -3 

operation. 

(3 ) 
Grid drive for transmitter 

driver V-5 . 

( 4) 
Grid drive for transmitter 

power amplifier V-6. 

Test conditions a nd operation 

Measure voltage between ter­
m inal 3 of V-2 and chassis 
using meter M-1. 

(a) At 58 me. 

(b) At 47 me. 

Operate the microphone switch 
and measure the grid volt­
ageatpin8ofV-3 ( M-1 ) . 

Connect meter ( M-1 ) between 
test point E-1 and pin 7 of 
V-5 . For each dial position 
operate microphone switch 
and obtain meter reading. 

(a ) Operate dial to 58-mc 
position. 

( b ) Operate dial to 4 t -mc 
position. 

Connect meter (M-1) between 
rest point E-2 and chassis, 
and proceed as in step (3) 
above. 

( 

Normal indication 

(a ) -3.5-volr de at 58 me. 

(b) -2 volts at 47 me 
(approx). 

-2.8 volt de ( approx ). 

( a ) - 4.5 volts ( approx ) . 

( b ) - 4.5 volts ( approx ). 

-5.5 volts de ( approx ) at 
all frequencies. 

( 

Possible causes of trouble a n d fu rther checks 

If rhe voltage is zero, oscillator is not oscillating. Check rube V-2. 
Check circuit components by point-to-point voltage and resistance 
measurements. If voltage is low, oscillator is weak. Check V-2. 

A zero voltage reading shows that V-3 is not oscillating. 
Check V-3; make point-to-point voltage and resistance measure­
ments at the rube socket. Try substituting a crystal known to be 
good for crystal Y-1. 

Absence of grid drive shows a defect in transmitter mixer V-4. 
Check V-4; make point-to-point voltage and resistance measure­
ments at the tube socket; check alinement (pars. 57, 56, and 73 ) . 

Low grid drive indicates low gain in V-4 or misalinemenr. 

Absence of grid drive shows a defective stage V-5. 

Check rube V-5 ; make point-to-point measurements of voltage and 
resistance to locate a defective component in rhe circuits of V-5. 

Check al inement ( par. 7 3 ). 

An excessively high meter reading may indicate rhat an oscillatory 
(spurious ) condition exists, and that adjustment of neutralization 
is necessary. Check rhis by shorting pin 5 on V-2 to ground. If 
voltage at E-2 goes to zero, neutralization is approximately cor­
rect, otherwise check and adjust neutral ization as described in 
paragraph 74. 
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(5) 
Plate current of transmitter 

power amplifier V -6. 

(6) 
Microphone amplifier V-1. 

(7) 

Sidetone leveL 

Connect meter (M·l ) between 
E-3 and pin 11 of } 1. 

Apply 1,000-cps signal as 
above. Operate microphone 
switch. Using meter ( M-2 ) 
measure the signal level : 

( a ) across winding 4-6 of 
T -2. 

(b ) across winding 3·1 of 
T-1. 

Connect meter M-4 and a 600· 
ohm load between A of 
J-203 and chassis. 

Apply 1,000-cycle test signal 
as in step 6. 

Operate microphone switch, set 
VOLUME control to ex· 
treme clockwise position, 
and measure signal level as 
follows: 

(a) Between test point E-106 
and chassis, using meter, 
M-2. Switch S-101 set in 
the VEH or FIELD posi· 
tions. 

(b) Same as in (a). Switch 
S-101 in TANK position. 

(c) Between A of J-203 and 
chassis using M-4. Switch 
S-101 in VEH or FIELD 
position. 

(d) Same as in (c). Switch 
S-101 in TANK position. 

+ 1. 7 -volts de ( approx). 

(a ) 7.0 volts rms ( approx ). 

(b) 5.5 volts rms (approx). 

(a) 0.3 volt rms (approx). 

(b) 0.7 volt rms (approx). 

(c) 15 mw. 

(d) 70 mw. 

A no-voltage indication, when the microphone switch is operated, 
shows a break in the plate supply circuit, or zero plate current 
in V-6 for other reasons. Turn off power and make continuiry 
measurements to trace the break. 

A low reading when the microphone switch is closed shows that 
there is insufficient grid drive on V-6, or that antenna trimmer 
capacitor C-41 is not adjusted properly (pars. 73 and 72g ) . 

Check rube V-6; make point-to-point resistance measurements to 
discover defective components, (par. 56 ). Make point-to-point 
voltage measurements (par. 57). 

Check V-1. Check circuit components ( pars. 57 and 56 ). 

Check sidetone circuit components. 

Check gain of audio amplifiers V-106 and V-108 (par. 52, item 1). 

Defective switch S-101, R-138, R-140, or T-1. 

Check these components and associated wiring. 



55. Signal Substitution 

a. GENERAL. The purpose of the signal substitution or 
signal tracing checks described in this paragraph is ro local­

ize trouble to a particular stage or part within the circuit 
group of the receiver-transmitter, which has been shown ro 

be defective by the trouble secrionalization charts of para­
graphs 51 through 54. The data rhus obtained serve also to 
determine whether alinement for a particular stage or stages 
is needed. 

b. TEST EQUIPMENT. The rest equipment required for 
rhe signal tracing checks is listed in paragraph 44. 

c. TEST CONNECTIONS. The dummy antenna load, the 
cabling, and the power source should be connected as de­
scribed in paragraph 46 and shown in figure 29. The con­
nections for the rest meters and the signal source are to be 

made as indicated in the stage gain charts included in this 
paragraph for the particular circuit under rest. 

d. SIGNAL TRACING IN RECEIVER. In general, the proce­
dure of signal tracing described here consists of the follow­
ing. Connect the meter to the final output circuit of the cir­
cuit group under rest. Connect rhe signal generatOr succes­
sively to each of rhe input circuits preceding char output 
connection. For each connection of rhe signal generatOr, de­
termine rhe level of rhe rest signal required ro obtain the 
reference reading on the meter. By comparing rhe values 

rhus obtained wirh the data given in the srage gain chart, 

determine whether or nor a particular stage provides the 
required gain. Failure co provide the required gain may be 

due to either a faulty component or rube within rhe stage, 
or to improper alinement. The signal generator and meter 
connections, the required rest signal frequency and the re­
qutred rest signal levels, and rhe reference readings are given 
srage-by-srage in the stage gain chart, subparagraph f below. 

. ( 1) For signal tracing purposes the receiver is secrion­
altzed into four major groups, as follows : audio amplifier 
stages, 1.4-mc i-f stages (including limiter and discriminatOr 
stages), 15-mc i-f stages (including 13.6-mc oscillatOr and 
2

nd mixer), the r-f stages (including variable 32- tc 
43

.4-mc oscillator and lsr mixer ). 

( 
2

) For measurements on the audio circuits the refer-
ence readi · h · · f 

. ng ts r e nomtnal audto power output o the re-
Cetver The ref d' I' . . h · erence rea tng on the tmtrer meter IS t e 
;efe~ence level for measurements on all i-f and r-f circuits. 
ee Items ( 2) and ( 9) of paragraph 52. 

~ · SWITCH AND CONTROL SETTINGS. The following 
SWitch and 1 . 

. contro settings apply for all measurements on 
the recetver circuits: 

70 

Switch or control 

QUELCH 

VOLUME 

ANT AD] - DIAL 
LIGHT (ON-OFF) 
CAL 

Microphone push-co-calk 
burton 

Dial 

SeLLing 

OFF 

Max clockwise 

DIAL LIGHT-ON 

Unoperaced 

To correspond co cesc frequency 
used (see Stage-by-stage &aio 
chart). 

-
f. STAGE GAIN CHART. ( l) I-f circttits. Perform the 

following sreps in conjunction with rhe stage-by-stage gain 
chart. 

(a) Connect rest signal generator ( G-1) between the 
grid of rhe indicated stage and chassis. 

(b) Connect a vacuum-rube voltmeter ( M-1) between 
resr point E-1 04 and chassis. 

(c) In all cases rhe merer should read the reference read­
ing determined as in irem ( 2), paragraph 52. 

( 2) R-f circuits. Perform the f~llowing steps in conjunc­
tion wirh the srage-by-srage gain chart. 

(a) Connect rhe rest signal generator ( G-2) between 
the grid of the indicated stage or circuit and chassis. 

(b) Connect a vacuum-rube volrmerer (M-1) between 

E-1 04 and chass is. 

(c) In all cases the meter should read the reference 
reading determined as in step ( 9), paragraph 52. 

Stage-by-stage gain chart 

Approximate Signal generator· 2d limiter grid Signal generator 
Lo ground voltage nL grid of JnpuL ( uv J !r·equency (me) 

(volts de) 

V-105 2,000,000 1.4 -1.4 
V-104 150,000" 1.4 - 1.4 
V-103 12,000 1.4 -1.4 
V-102 2,600 1.4 -1.4 
V-102 5,200 15.0 -1.4 
V-101 560 15.0 -1.4 
V-1! 76 15.0 -1.4 
V-10 12 15.0 -1.4 
V-10 150 15.0 -11R 
V-9 24 15 .0 -11 
V-8 15 47.0 -11 
V-8 7 58.0 -11 
ANT jack 1.6 47.0 - 11 
ANT jack .8 58.0 -11 

~• Figures thus indicated are adjustm~nt data and are exactly as 
indicated. All other ligures nre opprox rm ute. 



( 3 ) Audio circuits. Apply an r-f signal ro the ANT con­
nectOr at any convenient frequency within the tun ing range 
of the receiver-transmitter. Tune in the test signal with 
dial. Adjust the signal level ro 1 microvolt. Apply 1,000-cps 
modulation at 15-kc deviation. Connect a 600-ohm load 
between pin A of J -202 and chassis. Set VOLUME control 
to extreme clockwise position and SQUELCH control' to 
extreme counterclockwise position. Use meter M-4 to make 
che measurements between the indicated test points and 

chassis. 

Point of measurement 

Pin A of J -202 
Pin 2 of V-108 
Pin 3 of V-108 
Pin 3 of V-106 
Pin 4 of V-106 

N omi nal readi ng ( rms volts) 

6.9 volts (50 mw ) 

38 
1.9 
3.2 
.45 

g. ANALYSIS. Compare the signal generator output levels 
required ro give the reference readings with the levels g iven 
in the chart. The tabulated data are nominal values. Non­
uniformity in tubes, tolerances of components, etc., may be 
respomible for reading vari ations between sets as much as 
20 percent. Interpret the tes t results with thi s fact in mind. 
In general, the fault in the circui t group lies between the 
point at which the abnormal reading is first obtai ned and the 
preceding rest point. A fault may be indicated by the ab­
sence of a reading or by a dras tic reduccion or increase in a 
reading. Large nonuniformi ty in the readings over the fre­
quency range may be due ro improper ali nement of the 

r-f circuits. Refer ro the schematic diagram (fig. 47), ro 

identify the stage to which the trouble has been loca lized. 
An excessively high signal generator outpu t level requi red 
to provide the reference reading may be due to a defective 
tube or circuit component or to misalinement of the stage. 

h. FURTHER TROUBLE LOCALIZATION CHECKS. When 

trouble has been traced to a g iven stage or a portion of 
the stage-, do the following: 

( 1) Turn the power :;upply off, and pull the tube out 

of its socket. 

( 2) Test the rube by me:~n s of a tube checker. If the 
tube is defective, replace it with a good one. If a tube 
checker is not available, substitute a tube known to be good 
for the suspected one. 

( 3) Turn on the power and measure the test socket 

voltages. Refer to paragraph 57 and to figures 33 and 34. 
Replace any defective components found by this procedure. 

( 4) Attempt to rea line the receiver circuits, particularly 
if the measurements show consistently low gains or after · a 

tuned stage has been extensively repaired . 

( 5) If alinement fails to improve the condition, investi­
gate the possibility of mechanical defects, such as loose 

coupling to a capaciror shaft , broken tuning slugs, or defec­
tive trimmer capacitors. 

( 6 ) Measure the resistances at the cube socket of the 
defective stag~. Refer to paragraph 56 and to figures 33 and 
34 for the points of measurement and the required reading. 
Note that the information given is merely a guide and 
should suggest other tests, measurements, and procedures for 
localizing the trouble to defective parts or wiring. Replace 
any component found tO be defective. 

56. Resistance Measurements (figs. 33 and 34) 

These checks are intended ro serve as a guide for locating 
defective components or wiring in the stage or stages 
found ro be defective by the signal substitution checks of 
paragraph 55 . For these checks disconnect power from the 
receiver-transmitter. Use 20,000-ohm/ -volt meter ( M-3 ) as 
an ohmmeter. Replace any component or repair any wiring 
found co be defective. 

a. Make the pertinent measurements indicated in figures 
33 and 34. These measurements are all made from the socket 
terminal to ground. Carefully read the notes on the figure. 

These notes define the test conditions under which the in­
dicated readings have been obtained. If, for some reason, 
a departure from the indicated test conditions is desired, the 
test results must be reinterpreted accordingly. This may 
be done by reference co the schematic diagram ( f·ig. 47) 
and to the applicable functional diagrams in chapter 2. The 
required resistance readings are shown below the guide 

line from the socket terminal. It is not necessary to make 
all measurements shown in figures 33 and 34, but only 

those indicated at the tube sockets associated with the 
stage or circuit found to be defective by the signal substitu­
tion checks of paragraph 55 and the other trouble section­
alization checks. 

b. If the resistance measurements made in aq:ordance 
with subparagraph a above fail to reveal the cause of the 
trouble, make detailed measurements on individual com­

ponents. Refer co parts list for coil data and co the schematic 

di agram ( fig. 47) for circuit details. 

57. D-C Voltage Measurements 

a. MEASUREMENTS WITH 20,000-0HM/VOLT METER. 

Make the pertinent d-e voltage measurements indicated in 

figures 33 and 34. These measurements serve co locate de­

fects which are not readily determined by tht resistance 

measurements of paragraph 56, that is, defective capaci­
tOrs, partially shorted transformer and coil windings, etc. 

For these measurements make sure that all cubes and crystals 

are seated firmly in th~ir sockets, and apply power to the 

unit. All voltage m(:asurements shown in the figures are 

made to ground. Refer to the schematic diagram (fig. 47) 

to identify the circu1c components involved in a particular 

measurement. Note especially those circuits which are 

turned off or on by the operation of the microphone push­

to-talk buttOn, or by the grounding of terminal K of J-203. 
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Refer to paragraph 35 . The required readings are shown 
above the guide lines from the socket terminals. In some 
cases two values of voltage are shown. Those within the 
parenthesis ( ) are voltages obtained when the push-to­
talk button is operated. Those not in parenthesis are ob­
tained when the buttOn is unoperated, or when terminal K 
of J-203 or terminal F of J-202 is not grounded. Note that 
rhat values shown have been obtained with a 20,000-ohm/ ­
volr merer. If a meter with another internal resistance is 
used, the values must be interpreted accordingly. Repair any 
part found to be defective as a result of the voltage mea­
surements. The readings given should serve as a guide tO 

other measurements for localizing the trouble to a particular 
component in the defective circuit. The values given are 
nominal values and some differences from unit tO unit are 
to be expected. 

b. MEASUREMENTS WITH VACUUM-TUBE VOLTMETER. 

The data given ·in the following table supplement the mea­
surements indicated in figures 33 and 34. They also supple­
ment (and in some cases repeat) the data given in the 
trouble secrionalization charts (pars. 52 and 54). Readings 
are obtained with a high-impedance vacuum-tube voltmeter, 
Electronic Multimeter TS-505/U (M-1). The points listed 
are such that the readings obtained with a low-impedance 
voltmeter lose significance because of the shunting effect 
of rhe meter. Except where otherwise stared, all measure­
ments are made between the rest point indicated in the 
cable and chassis. 

( 1) Meamrernent.r at receiver test points. For rhe mea­
surements listed below, use Electronic Mulrimerer TS-
505/U. Turn the SQUELCH control to the extreme counter­
clockwise (OFF) position. Measure between the indicated 
rest point and chassis. The d-e voltage readings are obtained 
under a no-signal condition of rhe receiver and will vary 
approximately 20 percent and will vary also wirh setting of 
antenna trimmer capacitor C-41. 

Point of Nominal voltage 
measttrement Circttit or stage reading (d-e volts) 

E-105 2d limiter grid (V-105) -2.5 

E-104 2d limiter grid (V-105) - 8.5 

E-103 1st limiter grid (V-104) .8 

( 2) Measurements at receiver oscillator grids. Foe the 
following measurements, use Electronic Multimeter TS-
505/ U. Turn rhe SQUELCH control ro the extreme counter­
clockwise (OFF) position. Measure between the points in­
dicated and chassis. The d-e voltage readings are obtained 
under a no-signal condition of rhe receiver. Set rest switch 
as indicated. These measurements check whether oscillations 
are being sustained. Failure ro ger a reading points to a 
defective crystal or other component part. 
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Poitlt of 
measm ement Cirettit or stage 

NominJI 
Test switch .-1 · g re11<<tn 

S-202 setting (d-e 1,0111) 

V-7, pin 6 Calibrate oscillatOr ANT AD] _
20 

V-7, pin 6 Calibrate oscillator CAL -20 

V-102, pin 4 2d receiver mixer -3.0 
oscillator 

V-106, pin 6 Beat oscillator CAL -4.0 

V-2, pin 5 32- 43.4-mc oscillatOr -2.0 to 
-3.5 

( 3) M easttreme1zt of discriminator outpttt voltages. The 
following measun::ments are a summary of the measure­
ments made in paragraph 52, item ( 7). 

(a) Connect Electronic Mulrimeter TS-505/D between 
rest point E-1 06 and chassis. 

(b) Connect 1.4-mc generator ( G-1) through a .003-uf 
capacitor between pin 6 of V-104 and chassis. 

(c ) Adjust rhe generatOr to each of the frequencies indi­
cated below, and to an ourput level of 150,000 microvolts 
( .15 volt) rms for each frequency. 

(d) The following readings should be obtained for a 
properly balanced discriminator. 

Frequency Normal readi11g 

(kc) (d-e volts) 

1470 +9 (peak) 

1330 - 9 (peak) 

1430 +4 

1370 -4 

( 4) M eas1trernents of sq 11elch cirettit voltages. The fol­
lowing measurements supplement the checks of paragraph 
52, item ( 14 ). Use Electronic Multimeter TS-505/U to 

make the indicated voltage measurements. Turn the 
SQUELCH control ro the extreme clockwise position. Mea­
surements are made between indicated points and chassis. 

Point of meamreme1zt 

Pin 3 of V-107 

Pin 3 of V-1 08 

Pin 6 of V-8 

Nominal reading 
(d-e volts) 

-70 

- 60 

- 2.6 

( 5) Meamrement of transmitter oscillator grid voltages. 
U~e meter M-1 to make the following measurements: 
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Point of measttrement Test conditions 

Pin 5 of V-2 Dial set to 58 me 

Pin 5 of V-2 Dial set to 47 me 

Nominal 
reading 

(d-e volts) 

-3.5 

- 2.0 

Pin 6 of V-3 Operate microphone -4.0 
switch 

(6) Meamrements at transmitter test points. Use Elec­
tronic Multimeter TS-505/U to make the following mea­
surements. For these measurements the dial may be set in 
any convenient midscale position. Operate microphone to 
p lace transmitter on. 

Point of meamrement 

Between E-1 and pin 7 of V-5 

Between E-2 and chassis 

Between E-3 and pin 11 of J-1 
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Nominal reading 
(d-e volts) 

- .4 volt 

- 5.5 volts 

+1.7 volts 

58. Check of Jnterunit Strapping Connections 

The continuity checks ouclined below should be made to 
determine whether rhe strapping connections between 
paneJ:mounted multiconnectors in the receiver-transmitter 

are made properly. The strapping connections serve to in­
terconnect the receiver-transmitter with other units of the 
system in which ir is used . Using an ohmmeter, check for 

continuity berween the points listed in the following cable. 
In each case a reading of zero ohms should be obtained. 
Otherwise the wire connecting the two terminals in ques­
tion is broken or the connector pin is defective. Repair as 
necessary. 

From term A of J-202 

to term A of J-203 

From term J of J-202 
to term E of J -203 

From rerm B, E, and 

H of J-302 to chassis 

From term C of ]-202 
to term C of J-203 

From term F of J-202 
to term K of J-203 

From term D of J-203 
ro chassis 



Section II. REPAIRS 

59. Repair Procedures 

This section describes rhe procedure for disassembling the 
major subassemblies of Receiver-Transmitter RT-70/GRC, 
removal and replacement of components, and subassemblies 
found to be defective by the trouble-shooring procedures 
of the preceding section and by the inspection procedure 
described below. 

60. Disassembly for Inspection, Cleaning, and 
Repair (figs. 35 through 41) 

a. OUTER CASE. To remove the outer case proceed as 
follows : Loosen the four Dzus fasteners distributed around 
the edges of the front panel. Slide the panel-and-chassis 
assembly our of the case. Take care nor to damage any wir­
ing or components while removing the cover or at any 
time while the panel-and-chassis assembly is being handled 

without the cover. The component side of the r-f and i-f 
chassis can be inspected and cleaned without taking the 
assembly apart. However, to gain access ro the r-f coils, 
to components mounted on the back of the panel, or to com­
ponents mounted between the two chassis, it is necessary 
to remove either the i-f chassis or the r-f chassis. It is pre­
ferable to remove the i-f chassis first, in accordance with 
the procedure outlined in the following subparagraphs. 
Under certain conditions, especially if parts are to be re­
placed on the panel or on the r-f chassis, it is desirable to 
remove the r-f chassis next. A disassembled view of the 
unit is shown in figure 35 . 

Caution: Be very careful during the disassembly pro­
cedure; the assembly is somewhat intricate and the parts 
are delicate. Careless handling may cause damage to parts. 
Side pressure on the coupling between the dial drive assem­
bly and the shaft of the gang capacitor may cause damage 
to the gang capacitor or the coupling. 

COU,LING ASS£ 111 
O - t03 

FlltONT PAN[L 

CHASSIS 
NTG POSTS 

CHASSIS R( TAIN ING IAOK ,L.AT[ 

hiTG HOL( 

SLOTS TM290-35 

Figure 35. Receiver-Transmitter RT-70/GRC, disauembled view. 

b. REMOVAL OF I-F CHASS1S. To disengage the i-f 
chassis from the rest of the equipment, proceed as follows. 
Component and wiring side v-iews of the i-f chassis are 
shown in figures 37 and 38, respectively. 

( 1) Place the unit on a solid support in its correct 
operating position. 

(2) Withdraw multiconnector P-202 from J -1 01 (fig. 
7) on the i-f chassis. These connectors are located on the 
chassis near the panel. 

( 3) Disengage the pin connector P-1 (fig. 5) joining 
the plate of V-11 on the c-f chassis to pin 2 of T-101 on 

the i-f chassis. This lead is located on the top rear of the 
panel-and-chassis assembly. 

( 4) Remove the back plate as follows: loosep the twc 
large retaining bolts (fig. 7) which hold the back plate tO 

the i-f chassis. These bolts are located in the rear corners of 
the chassis. 

( 5 ) In the manner similar to that described above, re· 
move the two retaining bolts which hold the back plate 
to the r-f chassis (fig. 6). These bolts are located in the 
rear corner of the r-f chassis. 

( 6) Remove the back plate. 
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Figure 36. Receiver-Transmitter RT-70/GRC, rear view of panel. 

( 7) Remove the two captive bracing screws located on 
the i-f chassis (fig. 7) just in front of relay 0-101. These 
screws engage threaded holes on the r-f coil compartment 
(mounted on the wiring side of the r-f cha-ssis) and assure 
a secure and rigid panel-and-chassis assembly. 

( 8) Remove -the two chassis mounting screws (fig. 5) 
which hold the i-f chassis to the projections from the rear 
of the panel. 

(9) Very carefully lift the i-f chassis away from the 
rest of the assembly, taking care not to bend the chassis 
our of shape or to damage any of the components mounted 
on either the r-f or i-f chas-sis. 

Note. For most purposes it will not be necessary to 
disassemble the unit further. Disengage the r-f chassis 
from the panel only as need arises. 

c. REMOVAL OF R-F CHASSIS. Component and wmng 
side views of the r-f chassis are shown in figures 39, 40, 
and 41. To disengage: 

(1) Withdraw mu1ticonnecror P-201 from J-1. This 
c:onnecror is located on the r-f chassis near the panel 
(fig. 6). 

(2) Disengage pin connector P-2 (fig. 6) from the pin 
on the ANT connector J-201 at the rear of the panel. 

( 3) Using a No. 564 Allen wrench (located in a bracket 
on the back of the front panel) (fig. 5) release the No. 8 
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set screw associated wirh rhe GREEN dor on the coupling 
between the large puHey on the dial drive mechanism and 
the gang capaciror. The set screw becomes accessible by 
turning the tuning dial to the 47 MCS position and is th~ 
set screw which is flush with the rim of the coupling 
(fig. 6) . 

Note. Two recessed set screws associated with the reel 
dots are not to be touched. These set screws hold the coup­
ling to the dial drive mechanism. 

( 4 ) Remove the two chas-sis mounting machine screWl 
(fig. 5) which hold the projections from the rear of the 
panel to the r-f chassis. 

( 5) Carefully lift the r-f chassis from the panel. Be 
careful not to cause damage to couplings, gang capacitor 
shaft, or to components. 

61. General Inspection of Chassis 

If the unit has been disassembled as described in the pre­
ceding paragraph, it is possible to inspect all parts and wir­
ing. Inspect the unit thoroughly for any abnormal condi· 
tions. If any are found , the cause of such conditions should 
be determined and the defects remedied. Repair instructions 
for defective components, located by the inspection de­
scribed below or by the trouble-shooting procedure de­
scribed in the preceding paragraphs, are given in paragraphs 
63 and 64. 
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Figure 37. Receiver-Transmitter RT-70/GRC, component side of i-f chassis. 
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T-1 V-1 T-2 TUBE PULL,ER 

,__ ___ V-6 

TM290-39 

Figure 39. Receit~er-TraiJJmitter RT-70/GRC, compo11e111 side of r-/ chassis. 
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Figure 40. Receiver-Trammitter RT-70/GRC, wiri11g Jirle o/ r·/ chauh. 
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a. Inspect all parts for rust, corrosion, breakage, or other 
damage. 

b. Inspect wiring for loose connections, frayed or burned 
insulation, and mounting hardware for mechanical defc::cts. 
Examine the chassis for dirt and corrosion. 

c. Examine lugs on capacirors, transformers, chokes, 
switches, connecrors, and tube sockets for loose connections 
or breaks. Examine all switches, nuts, bolts, and other 
mouming hardware on the chassis to make sure that they 
are not loose. Loose mounting hardware may cause intermit­
tent noises in the set which are very difficult co locate ex­
cept by visual inspection. 

d. Inspect all sockets for broken, excessively spread, or 
corroded and dirty contacts. Check mounting hardware and 
mounting rivets to determine that sockets are held firmly co 

the chassis. Check that tube shields are held firmly in their 
bases when installed and that springs are seared properly 
within the rube shield. 

e. Examine connectors for loose mounting hardware, 
dirty or corroded contacts, or improper contact tension. 
Where applicable, adjust and try the action of the connec­
tor after adjustment. Make sure that solder connections and 

wiring to the connectors are not broken, frayed, or loose. 
Make sure that handles are screwed firmly in, since the loose 
handle may short-circuit connector lugs. 

f. Examine fixed capacicors for signs of discoloration, 
leaks, bulging, dirt, loose mounring hardware, or loose con­
nections. Melted or oozing wax or ocher dielectric is a 
sign of damage to rhe parr. Such capaci wrs should be tested 
e!ectr ically and replaced with good ones if found to be 
defective. 

g. Examine resistOrs for blistering, discoloration, or ocher 
signs of overheating. Inspect connecting leads for corrosion, 
dire, dust, looseness, and broken or trailing strands of wire. 
Discoloration of a resistor usually indicates that the compo­
nent has been operated under overload. Overheating is a 
sign of a defect in another part. 

h. Inspect che variable capacitor on the r-f chassis for ac­
cumulation of dirt, dust, or lint. Examine the plates for signs 

of damage, misalinement, or binding that would cause them 

to touch ocher plates during turning. Check for loose term­
inals, mounting hardware, and connections. Make sure chat 
the two slotted plates on the rear shaft of the capacitor 
are mounted firmly, and that in the extreme counterclock­
wise position of the capacitor shaft the last segment on the 
plates lines up with the index mounted on projections from 
the capacitor. This index represents the fixed plate of the 
notched oscillatOr tracking plates (fig. 39). 

Note. Unless trouble with the capacitor is definitely 
suspected, it is not advisable to remove che capacitor cover. 
When doing so be careful not to damage or bind the ca­
pacitor plates. 
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i. Remove the covers of tuning assemblies mount~ 
the wiring side of the r-f chassis (fig. 40) by rem<l .

0
n 

h 
. . \rtng 

t e. retatnmg screws at .th~ cop and side of the cans, Elc-
amme the components mstde the cans (fig. 41) to ~:\lake 
sure that they are not damaged, thac the wiring bet\een 
the componenrs and tO the terminal lugs (on the side \all 
of tl'ie assembly) is not broken, frayed, or loose. Chec~ th; 
runing slugs (on the side walls of the assembly) to 1\)ake 
sure that they are not loose or broken and that the s" · . . . rtJng 
cltps are tnstalled. These spnng clips insure that the tut-ting 
slugs remain firm after adjustment. 

Caution : Do not turn adjusting slugs since they will 
throw the set our of alinement. 

j. Examine spring clips and crystal sockets to make ~ure 
that rhe crystal is held firmly tO the socket. 

k. Operate switches on the panel (fig. 1) and on th~ i-f 
chassis (fig. 37) co each one of their operating positions 
co determine that they work easily with no searching for 
contacts. Where switch comacts are accessible, examine for 
evidences of corrosion, improper contact, or dirt. Pr~per 
switch contact may best be determined by conrinttity 

measures. 

l. Check that all metal shield cans of tuning assemblies 
on the r-£ and i-f chassis are firmly mounted to the as~m­
bly posts. Loose shield cans may conrribuce ro noise and 

poor operation of the equipment. Mounting hardware lind 

rivers associated wirh containers should be tightened, if 
necessary. 

62. Cleaning 

a. Dirt or corrosion will interfere with electrical Con­
tinuity and mechanical efficiency of the parts and of the 
unit by causing circuits to be shorted or insulated, or by 
causing switches to be jammed. For these reasons, it is im­
porcanr to clean all parts of the chassis and panel carefully 
and thoroughly. 

b. No set method can be given for removal of dire be­
cause of th many ways and places it collects. Cleaning 

should be done with a lintless cloth, fine sandpaper (#000), 
crocus clorh, or a soft brush. Dust and grease can usually be 
removed wirh a cloth or brush moistened with solvent 
( SD) . Never use gasoline for cleaning. Extra care must 
be exercised in cleaning delicate parts or parts which are 
difficult co reach, in order co avoid damage to wiring 
or parts. Where it is necessary to remove portions of 
moisture-fungusproofing in order to clean a part properly, 

refinishing is essential. Refinishing information is given in 

paragraph 68. 

c. If available, use an air hose to blow out dust and lint 
from the chassis. Make sure, however, that no oil or water 
is carried along with the air stream, and that the stream is 
controlled, so that damage to small parts, such as resistors 



and capacitors, does not result. To determine that the air 
stream does not carry oil or water, place a clean white sheet 
of paper in its path and observe any evidences of streaking 
or: moisture. 

d. When handling the chassis during cleaning, or at any 
other time, be careful not to break wiring or small parts 
with fingers. Lift the chassis by the metal sides and keep 
fingers off the insides where small wires and components 
are located. 

e. Clean cases of fixed capacitors and ocher components 
to remove all dire and corrosion. In most cases a dry cloth 
will do the job. If deposits of dirt are hard to remove, 
moisten the cloth with solvent ( SD) . Dry carefully. 

f. Clean small components, such as resistors, with a small 
brush. Clean dirty or corroded socket, connectOr, and switch 
contacts with crocus cloth to remove corrosion; then clean 
with solvent ( SD). Handle wafer switches with care. The 
wafers are fragile. 

g. Before cleaning moving pares, such as variable capaci­
tors, or pares which accumulate dirt easily and are difficult 
co reach, clean the chassis in general. Check for and blow 
out dust or dirt. If available use an air hose. Be careful not 
co break or damage wiring or components during the pro­
cess of cleaning the chassis. 

h. Remove all dust and lint between variable capacitOr 

plates, in the capacitor container, and at the point where the 
p lates are held to the cnpaciror shaft, by blowing out with 
an air hose. Be careful nol to bend, distort, or otherwise 
damage the plates. Clean mounting bushings, mounting 

hardware, trimmer capacitors, and couplings associated with 
the variable air capacitor. 

63 . Replacement of Parts 

When replacing pam in Receiver-Transmitter RT-70/GRC 
observe the precautions given below: 

a. TAGGING LEADS. Tagging leads is essential co as­
sure that correct rewiring will be made when a part is 

replaced. Before unsoldering leads from transformers, rube 

sockets, panel connectors, or other parts, tie together rhe 
leads that are attached co each of these parts. With a small 
tag or short pieces of adhesive rape, identify all wires in 
accordance with their numbered conditions. Identify every 
lead that is tO be removed. Refer ro the schematic diagram, 
figure 47. 

b. PARTS AND SUBSTITUTION. When damaged parts 

must be replaced, identical parts should be used . If identical 

parrs are not available and the damaged component is be­
yond repair, a substitution must be made. The part sub­
stituted must have identical electrical properties and must 
be of equal or higher voltage and current rating. 

c. LOCATION. Relocation of substituted parts may de-

velop certain difficulties such as regeneration hum, noise, or 
crosstalk and is not recommended. 

d. MOUNTING. Mount the new or replaced parts in the 
same mounting posicion as that formerly occupied by the 
damaged pan. Fasten all mountings securely. 

e. RETROPICALIZATION. If the pans being replaced re· 
quire a special treatment, such as retropicalization, follow 
the instructions given in TB SIG 13 and TB SIG 72. 

64. Special Repair Procedures 

Most of the pares in the receiver-transmitter are readily 
accessible and can be replaced without special procedure 
instructions. Most of the small components, namely, resis­
tors, small capacitors and small choke coils, are wired point­
to-point directly ro the lugs of sockets and terminals of 
tuning units. In replacing these parts, care must be exercised 
not to damage adjacent components. Special procedures for 
repairing or replacing sockets, connecrors, and some of the 
more complicated subassemblies are given in the following 
subparagraphs. Since the unit is very compact and many 
of the components are sandwiched in between the i-f and 
r-f chassis, it will be necessary co disassemble the unit as 
described in paragraph 60 before the mechanical repair 
and replacement procedures described below can be fol­
lowed. In many cases disassembly of the unit before the 
part is replaced will prevent damage to other pares. It is a 
matter of judgment to decide when it is necessary co dis­
assemble the uni t nnd when it is possible to do the replace· 
ment without disassembly. 

a. SOCKETS. All tube sockets are attached to the chassis 

with rivers. To replace a socket proceed as follows: 

( 1) Disassemble the particular chassis from the rest 
of the unit to prevent possible damage by the cools used 
in removing the part. 

( 2) Remove the tube shield and the tube plugged into 
the socket. 

( 3) Unsolder the wires connected ro the socket. 

( 4) Drill our the two rivets fastening the socket to the 

chassis. 

( 5) Substitute a new socket and fasten it with machine 
screws, lockwashers, and nuts, or with rivets. Make sure 
that the s~cket is keyed the same way as the socket which 
was removed. 

(6) Resolder the wires and components to the socket. 

( 7) Clean the chassis thoroughly co remove solder drops 

or metal chips. 

( 8) Check rhe new connections with those shown on the 
schematic diagram (fig. 47) . 

b. STAND-OFF INSULATORS. The stand-off insulatOrS 
have rivet type bars. To remove, unsolder the leads attached 
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to the insulator and drill out the rivet. Substitute a new 
insulator and spread the unit type base with a nail punch 

or suitable tool. 

c. PANEL CONNECTORS. A spanner wrench or long­

nosed pliers is necessary. The procedure is as follows : 

( 1) Disengage the panel from the rest of the assembly 
to gain access to the rear of the panel (fig. 36). Insert the 
teeth of the spanner wrench into the notches in the nut of 
the connector on the front panel. Turn the spanner wrench 
in the counterclockwise direction until the nut is removed. 

Remove the lockwasher. 

(2) Unsolder all wires. 

( 3) Remove the connector from the rear of the panel. 

( 4) In selecting a new connector make sure that the 

new part has a rubber gasket. 

( 5) Resolder all wires to the new connector. 

( 6) Clean thoroughly to remove solder drops. 

(7) Recheck the new connections with those shown in 

the schematic diagram (fig. 47). 

(8) Reinsert the connector from the rear of the panel. 

( 9) Reinsert the lockwasher and the nut by use of the 

spanner wrench. 

( 10) Screw the nut on the connector. Check the assem­

bly for tightness. 

( 11) Reassemble the panel to the rest of the unit. 

d. REPLACEMENT OF R-F COILS. The r-f coils of both 
the transmitter and the receiver are located in compartments 
of an assembly mounted on the wiring side of the r-f 
chassis (fig. 41). The location of parts, terminals, and tun­
ing controls in the r-f coil compartment is detailed in 
figure 42. 

( 1) Disassemble the r-f chassis from the rest of the 
panel-and-chassis assembly as described in paragraph 60. 

Place the r-f chassis with the wiring side up. 

( 2) Remove the six (three on top and three on the 
side) machine screws which hold the cover of the coil com­
partment in place. Remove the cover. The partitions separat­
ing the r-f coils from each other are part of the cover. 

( 3) To replace any one 0f the r-f coils proceed as 
follows : 

(a) Unsolder the leads connected to the coil. In doing 
this be careful not to damage the delicate coil windings. 

(b) Unscrew the large nut located on the outer side 
of the compartment frame. In doing this be sure not to 
lose the small spring clip which grips the tuning slug to 
th~ nut. This clip insures that the tuning slug holds its 
adJustment. 

(c) Remove the coil. 

(d) Insert the replacement coil. 

(e) Resolder all connections and restore the nut and 
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tuning slug assembly. Make sure that the spring clip is in 
place, otherwise the tuning slug will get loose and come 
out of adjustment. 

(f) Carefully clean away all solder drops. 

( 4) Replace the cover and mounting screws. 

e. REPLACEMENT OF VARIABLE GANG CAPACITOR C-10. 
The variable gang capacitOr C-10 is mounted on the compo­
ment side of the r-f chassis. To replace the capacitor it is 
necessary to remove the r-f chassis from the rest of the 
assembly and to proceed as follows: 

( 1) Turn the unit, wiring side up, and remove the r-f 
coil compartment cover, as described in the preceding sub­

paragraph. 

(2) Unsolder all the leads from the capaciror lugs pro­
jecting through holes in the chassis p late into the r-f coil 

compartment. 

( 3) Remove the two screws at the front end of the ca­
pacitor and the one screw at the rear of the capacitor, which 
hold C-1 0 tO the chassis. 

( 4) Lift the capacitor off the chassis. 

Caution: Do not remove the coupling or the slotted 
plates from capacitor shaft. If these plates are broken, re­
place the capacitor. 

(a) Place the repaired or new capaciror on the r-f 
chassis so that the holes in the mounting brackets at the 
front and at the rear of the capacitor line up with the cor­
responding holes on the chassis plate. 

(b) Insert and tighten the three mounting screws. 

(c) In placing rhe capaciror on the chassis make sure 
that the capacitOr lugs clear the holes on the chassis plate. 

(d) Reconnect all solder connections ro the capacitor 
Jugs, making sure that the proper connections are made. 

f. REPLACEMENT OF COMPONENTS JN SHIELD CANS. 

The tuning units on the r-f and i-f chassis are mounted 
by means of two studs, which are parr of the tuning unit 
assembly, and two nuts. To replace the unit as a whole, 
unsolder the leads and remove the two nuts on the wiring 
side of the chassis. To gain access to components within 
the can remove the two screws at the top of the can which 
hold the cover to the assembly. lift off the ~over. 

g. REPLACEMENT OF DIAL DRIVE CABLE. To replace 
the dial drive cable, it is necessary to disengage the panel 
by removing the i-f and r-f ch2.SSis as described in para­
graph 60. The cable replacement procedure is illustrated in 
figure 43. The steps indicated in figure 43 are keyed to the 
procedure outlined below. The procedure assumes that a 
cable, fitted with terminal lugs at each end, is available. 
(Since a special crimping tool is required to attach the lugs 
to rhe cable it is not advisable to attempt preparation of the 
cable unless such a tool is available.) First remove the pulley 
holder from the dial drive assembly. To do this, remove 
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the large screw which mounts the pulley holder ro the drum 
assembly. This screw is located at the center of the drum 
(step 5 below) . Now proceed as follows: Remove the two 
screws which mount the holder ro the panel. 

Step 1. Rotate the dial (with knob on front panel ) to its 
lowest frequency setting until it comes to rest at the srop. 

Step 2. Measure and mark off 15 inches of cable from 
the end of one terminal lug. (The length of cable from 
that lug to tne 15-inch mark is identified below as the 
long cable section, and the terminal lug as the long end of 
the cable. The other terminal lug is idennfied as the short 
end of th~ cable.) Fasten the cable assembly to the drum 
so that the long end of the cable faces the large pulley and 

t Of CLAMP 

CABLE DIAGRAM 

the 15-inch mark on the cable coincides with the centerline 
(C) of the clamp. 

Step 3. Wrap the short end of the cable (end facing 
small pulley) around the drum assembly, as shown in the 
cable diagram of figure 43. 

Step 4. Insert long end of the cable through the hole 
in the pulley holder. 

Step 5. Reattach the pulley holder to the drum assembly. 

Step () Rotate the coupling (large pulley) until screw 
hole marked with green pa·int is pointed ourward and is 
on the horizontal centerline of the dial drive. Now clamp 
the cable to the coupling and wrap around as shown in 
the cabling diagram. 

IDLER 

STEP 7 

PULLEY HOLDER 

TMU0·43 

Figure 43. Replacement of dial drive cable. 
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Step 7. Set the idler pulley (small) in the approximate 
position shown in figure 43. Wrap the cable around the 
idler pulley as shown in the cable diagram and in the profile 
drawing of the assembly (tap portion of fig. 43). 

Step 8. Attach the spring tO the two terminal lugs at 
the ends of the cable. 

Step 9. Check the assembly by rotating the dial toward 
the high-frequency end, and then back. Make sure that 
there is no scraping, binding, or slipping and that the dial 
tunes properly over the entire range. 

h. DIAL DRIVE MECHANISM. To replace the dial drive 
assembly proceed as follows: 

( 1) Remove the screw which holds the knob to the 
dial drive shaft on the front panel. Remove the knob and 
the vernier plate. 

( 2) Remove the screw which holds each of the detent 
levers tO the detent shafts. Remove the levers. 

( 3) Using a spanner wrench or a pair of long-nosed 
p liers remove the nurs which hold the shafts to the panel. 

( 4) Remove the two screws holding the pulley holder to 
the front panel.. 

( 5 ) Lift the dial drive mechanism off the .rear of the 
panel, being careful not to loosen the rubber 0 ring behind 
the panel. 

( 6 ) To replace, reverse the above procedure. 

i. REPLACEMENT OF DIAL LAMP. To replace the dial 
lamp, unscrew the dial lamp cover. This will give access 
to the dial lamp, which is held in a spring-type socket. 

j. SWITCHES. The panel-mounted switch S-202 may be 
removed as follows: 

( 1) Disconnect the panel from the rest of the assembly. 

( 2) Remove the dial drive mechanism as described 
above. 

( 3) Unsolder all wires from the switch, making sure 
to tag the leads, to enable proper replacement. 

( 4) Remove the switch knob by removing the knob 
retaining screw. 

( 5) Remove the castellated nut, using a spanner wrench 
or long-nosed p liers. 

( 6) T he switch can now be removed from the rear 
of the panel. In working the switch away from the panel, 
make sure not tO damage the switch. 

(7) When replacing the switch, make sure that the 
key on the switch fits into the K:eying hole on the panel. 
Be careful in handling the switch, since the wafer is fragile. 
Examine contacts to make sure that they are made properly 
and that the switch turns free ly to its four positions. Note 
that the two end positions on the switch are spring return 

and check whether the switch is returned from each of its 
end positions to the adjacent inner position. 

( 8 ) Restore the mounting nut and the knob. 

( 9 ) Resolder all connections and check against the 
schematic diagram (fig. 47) . Clean away all solder drops. 

( 10) Replace the pulley holder. 

k. TERMINAL BOARD. The terminal board on the i-f 
chassis (fig. 3 7) mounts resistors and capacitors. Figure 44 
shows the location of components on that terminal board. 
Components mounted on that side of the board facing to­
ward the outside of the panel-and-chassis assembly can be 
replaced without removal of the board. To gain access to 
components mounted on the side of the board facing toward 
the chassis, remove the two mounting screws which hold 
the brackets to the chassis and tilt the terminal board back. 
After the defective component has been replaced, remount 
the board. 
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Figure 44. Terminal board component location diag ram. 

l. TUBES. A tube puller is provided to permit removal 
of tubes from their sockets. This tube puller is mounted at 
the .rear of the r-f chassis (fig. 39). To remove a tube, re­
move the tube shield and then, using a tube puller, remove 
the tube from its socket. Press the puller well over the 
tube and pull in a direction perpendicular to the chassis. 
Avoid jiggling or rocking the tube in its socket to prevent 
damage tO the prongs. Label any tube as soon as it is re­
moved so that it can be replaced in its proper socket. Tube 
reference symbols are stamped on the chassis alongside the 
tube socket. 
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CIRCUIT LABEL, A circuit label, rolled u~ in a 
m. f h · · s prov'!ded to compartment on the rear of the r- c ass1s, 1. . 

0 
permit identification of electrical parts and ClrCU1t comp -
nents to be repaired or replaced. Make sure to replace the 

· f the circuit label in its compartment after the repair o 
equipment has been completed. 

65. Reassembling the Equipment 

In general, the procedure for reassembling the equ.ipment 
follows the reverse of the procedure for disassembltng the 
unit (par. 60). The recommended order is to attach the 
r-f chassis to the from panel first. After that is done, attach 
the i-f chass1s to the panel. Next, reattach the back plat~, 
restore the ·bracing screws, and reattach all connectors. Th1s 
procedure is outlined in the following subparagraphs. 

a. R-F CHASSIS. ( 1) Set the dial to its lowest frequency setting. 

( 2) Place the from panel face down. Visually line-up the 
r-f chassis over the from panel and drop it in place so that 
the projections on the chassis fall to the right of the projec­
tions from the rear left of the from panel and the capacitor 
shaft fits into the coupling collar. It will be necessary to 
rotate the capacitor shaft until the tapered hole in the coup­
ling on the capacitor shaft lines up with the threaded hole 
on the coupling collar on the large pulley. It may also be 
necessary to shift the chassis back and forth slightly to 
achieve proper alinement. (Note that when proper aline­
ment of the two holes is achieved, the setting of the dial 
will correspond to ·the setting of the capacitor plates.) In­
sen and tighten the tapered set screw. 

( 3) Insert and tighten the two large screws holding the 
front panel and r-f chassis together. Slightly shift the r-f 
panel back and forth as required to obtain proper alinement. Tighten the screws. 

b. I-F CHASSIS. ( 1) Line up the i-f chassis over the 
hoot pont! ond dmp it in ploct so thot tht p<oj<etions on 
tht tho~is fall to tht ldt of tht p<oj<etions fmm tht "" right of the front panel. 

( 2) Insert and tighten the two screws holding the from 
pont! •nd i-f th'Ssis togttht<. Slightly shift tht i-f pont! 
bock ond fotth " ttquittd to obtoin P<opet olintmtm of the mounting holes. 

c. BACI< PLATE. ( 1) Attach the back plate to the rear 
of the th..,sis OSstmbiy so thot tht tdgts of tht thossis 
fit into tht slots of iht hotk plott ond tht lotge toptive 
holts in the tOtntts of tht hotk plott lint up with tht 
mountmg holes on the chassis. 

( 2) Tig~ten the bolts. 

d. CONNEctoRS. Reottath tht tonntctots, " follows: 

(!) Reottoth multkonntctnt P-202 on the-eoblt !tom 
the panel to connector ]-101 on the i-f chassis. 
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71. Checks and Adjustments of Calibrate and 

Beat Oscillators 

a. ADJUSTMENT OF CALIBRATE OSCILLATOR (V-7). 

(1) Connect a vacuum-rube voltmeter ( M-1) between 

the grid (pin 6) of rube V-7 and the chassis. 

( 2) Set the test switch in the CAL position. 

( 3) Adjust the plate circuit trimmer capacitor C-48 

(fig. 5) for a maximum d-e voltage. 

Reqttirement: The maximum deflection of the meter 

should be approximately -25 volrs de (peak). 

( 4) Reduce the capacity of rhe trimmer unril the volt­
meter reads 17 of the maximum reading obtained in step 
( 3). For example, if the reading in step ( 3) is 20 volts de 

the new reading should be 20 x .7 :::::: 14.0 volts de. 

( 5) Turn the rest swirch to the ANT AD] position 

and recheck as above. 
( 6) Disconnect rhe vacuum-rube voltmeter and return 

the rest switch ro one of rhe DIAL LIGHT positions. 

( 7) If trouble with the calibrate oscillatOr is indicated, 

refer to paragraphs 51 and 52. 

b. CHECK OF 1.4-MC BEAT OSCILLATOR (PART OF 
V-106). (1 ) Connect a vacuum-rube voltmeter (M-1) be­

tween the grid (pin 6) of V-106 and chassis . 

( 2) Turn rhe rest switch ro the CAL position and ob­

serve whether the following requirement is met. 

The meter should read approximately 
Reqttirement: 

-4.0 volts. 
( 3) If rhe above requirement is not mer, and trouble 

wirh the beat oscillator is indicated, refer ro paragraphs 

51 and 52. 

72. Receiver Alinement 
a. TEST SrGN AL CALIBRATION (REFERENCE LEVEL A). 

( I ) Connect <he lA-me rest sign• I genemot ( G-l) io 
series with a .01-uf capacitor between rest point E-103 

(fig. 38) and chassis. 
(2) Connect meter (M-l ) berweeo rest point E-!04 

(fig. 38) , nd ch•~is. !Ier"lter this meret will be referred 

ro as rhe LIMITER METER. 
( 3 ) Ad just the rest signol frequency lot >eto-beot with 

the 1.4-mc bear oscillatOr. To do that : 
(a) Turn rhe rest switch on the front p•nel ro rhe CAL 

position. This is a spring-return position. 
(b) Ad just rhe rest sign•l frequency to L 4 me until ' 

zero-beat ~ore is heard in the headset. 
( ') Return the rest swirch to rhe DIAL UGBT posi-

cion. 89 



( 4) Adjust the test signal level to .15 volt and observe 
the LIMITER METER reading. The meter reading obtai ned 
under these conditions will, hereafter, be referred to as 
REFERENCE A. In subsequent checks the test signal gen­
eratOr output level will be adjusted ro obtai n this reading 
of the meter. 

Reqttirement: The LIMITER METER should read ap­
proximately - 1.4 volts de. 

( 5) If the above requirement is not met V-104 and 
V-105 should be checked and replaced if found defective. 
If necessary, make point-ro-point resistance and voltage mea­
surements, to locate a defective component. After repair­
ing the fault, and obtaining the required readi ng, proceed 
with the tests and adjustments described in the followi ng 
subparagraphs. If the requirement is still not met, T -105 
may be misalined. Check as indicated in subparagraph b 
below. 

b. ALINEMENT OF 1.4-MC 1-F AMPLI FIER STAGES. For 
the following adjustments leave rhe rest equipment con­
nected as i? subparagraph a above. 

( 1) Adjust the signal generator frequency tO 1.4 me. 

( 2) Connect rhe shunting unit (that is, rhe series ar­
rangement of a 6,000-uuf capaci tor and a 2,700-ohm, 1;2-
watr resistor ) between the plate (p in 2) of 1st limiter 
tube V-104 and chassis. 

( 3) Adjust the re; r signal level ro obtain REFERENCE 
A reading on rhe LIMITER METER. 

(4 ) Tune the slug marked S (secondary coi l L-113) in 
tuning unit T-105 (fig. 37) until rhe LIMITER METER 
shows a peak reading. 

( 5) Shift the connection of the shu nting unit to rest 
point E-104 ( fig. 38 ) and adjust the test signa l level to 
obtain REFERENCE A. 

( 6) Tune the slug marked P (primary coi l L-112) on 
tuning unit T-105 (fig. 37 ) until the LIMITER METER 
shows a peak reading. 

( 7) Shift the signal generator connection to rest point 
E-102 (fig. 38) . 

( 8 ) Shift the shunting unit connection to pin 2 of 
X-103 (fig. 38 ) which is the plate of V-103. 

( 9 ) Adjust the frequency to 1.4 and the rest signal leve l 
to REFERENCE A reading of the LIMITER METER. 

(10 ) Tune slug marked S (secondary coil L-110) on 
tuning unit T-104 (fig. 37) unti l the LIMITER METER 
shows a peak reading. 

( 11 ) Sh ift the shunting un it connection to rest point 

E-103 (fig. 38) and adjust the rest signal level to obtain 
REFERENCE A. 
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( t2) Adjust the slug marked P ( primary coil L-109) 
on runing unit T-104 (fig. 37), unti l the LIMITER 
METER shows a peak readi ng. 

( 13) Shift the signal generator connection to test point 
E-101 (fig. 38). 

( 14) Adjust the test signal frequency to 1.4 me and 
the level to obtain rhe R EFERENCE A reading of the 
LIMITER METER. 

( 15) Shift rhe shunti ng unit connection to pin 2 of 
X-102 (fig. 38) which is the plate of V-102. 

( 16) Adjust the slug marked S ( secondary coil L-106 ) 
on tuning unit T-103 (fig. 37) until the LIMITER 
METER shows a peak reading. 

( 17) Shift the shunting unit connection to rest point 
E-102 (fig. 38) and ad just the test sig nal level to obtain 
REFERENCE A. 

( 18) Adjust the slug marked P ( primary coil L-105 ) 
on tuning unit T-103 (f ig. 37 )_, until the LIMITER 
METER shows a peak readi ng. 

( 19) Remove the shunti ng unit connecrions. 

( 20) Adjust rhe test signal level to obtain the REFER­
ENCE A reading of the LIMITER METER, and note the 
leve l required tO obtain that reading. 

Requirernetlt: For a properly alined 1.4-mc i-f ampli­
fier-limiter the rest ignal level should be approximately 
2,600 uv. 

c. DI RIMINATOR ALI NEMENT. (1 ) Connect the test 
signal generator and the LIMITER MET ER as described in 
subparagraph a above. 

(2) Connect the D1 RIMINAT OR METER ( M-1) 
between test point E-106 (fig. 38) and chas is. 

( 3) Adjust the signal generator frequency to 1.4 me 
and the level to obtain R EFERENCE A reading of the 
LIMITER METER, as described in subparagraph a above. 

(4) Adjust tuning slug S (secondary coils L-116 and 
L-1 17) if necessary, on the discri minator tuning unit T-106 
(fig. 37) until the D1 CRIMINATOR METER ( connected 
to test p int E-106) read zero. 

( 5) Raise the frequency of the test signal above 1.4 
me until a peak reading is obtai ned on the DISCRIM.I­
NAT R METER. Note the freque ncy and the meter read­

ing at this point. 

( 6) Lower the frequency of the test signal below 1.4 
me until a peak reading is aga in obtained. N ote the fre­
quency and the meter reading at this point. 

Requirement: The rwo absolute peak readings hould 
nor differ by more than 1.0 volt de. T he two peak readings 



should be of opposite polarity (one should be + and rhe 
other -). Each of the rwo peak readings should be ap­
proximately 9 volts de. The di~ference in frequency be­
tween rhe rwo peaks should be approximately 140 kc (kilo­
cycles). 

( 7) Omi r step ( 7) and proceed w i rh srep 8 if the above 
requirements are mer. If the above requirements are not 
mer, proceed as follows: 

(a) Read just the test signal frequency ro the resonant 
peak ar which the lower of the two voltage readings are 
obtained in steps 5 and 6. 

(b) Adjust the tuning slug marked P (primary coil 
L-115) of T-106 (fig. 37) until the meter reading is in­
creased by about one-half of the difference between the 
two original resonant peak voltage readings. 

(c) Check rhe readings of the discriminator meter ar 
both peaks, as before, and observe whether rhe peaks are 
now within 1 volt of each other. 

(d) If the peak readings are still not within 1 volt 
of each other, repeat steps (a), (b) and (c) above. This 
procedure may have ro be repeated several rimes before 
rhe requirements are met. 

( 8) Check step ( 4) above, and observe whether the 
DISCRIMINATOR METER stil ls reads zero. If it does, 
the alinemenr of the discriminator is completed. Otherwise, 
proceed as follows: 

(a) Readjust the S slug of T-106 (fig. 37) for a zero 
reading of the DISCRIMINATOR METER. 

(b) Repeat steps 5 and 6, and, if necessary, steps 7 
and 8. 

d. ALINEMENT OF 15 MC 1-F AMPLIFIER STAGES. (1) 
Connect a 15-mc test signal generator ( G-1) between test 
point E-101 (fig. 38) and chassis. 

( 2) Connect the LIMITER METER ( M-1) between 
test point E-1 04 (fig. 38) and chassis. 

(3) Adjust the test signal frequency to 15 me and for 
zero-beat with the beat oscillator (panel switch in CAL 
position). 

(4) Adjust the test signal level to obtain REFERENCE 
A reading on the LIMITER METER, as described in sub­
paragraph a. 

( 5) Shift the test signal generator connection to pin 6 
of X-10 1 (fig. 38) which is the grid of the 3rd i-f ampli­
fier stage V-101. 

(6) Adjust the test signal level to obtain the REFER­
ENCE A reading on the LIMITER METER. 

(7) Adjust the tuning slug of coil L-103 in T-102 (fig. 
37) until the LIMITER METER shows a peak reading. 

( 8) Shift the rest signal generator connection ro the grid 
(pin 6) of 2nd i-f amplifier stage V-11 (on the r-f chassis 
figure 40). 

( 9) Ad just rhe level of the tesr signal ro obtain REFER­
ENCE A reading on the LIMITER METER. 

( 10) Adjust the slug of coil L-101 in T-101 (fig. 37) 
until the LIMITER METER shows a peak reading. 

( 11) Shift the rest signal generator to the grid (pin 6) 
of 1st i-f amplifier stage V-10 (fig. 40). 

(12) Ad just the test signal level to obtain the REFER­
ENCE A reading on rhe limiter meter. 

( 13) Tune the slug of coil L-27 in T-10 (fig. 39) until 
the LIMITER METER shows a peak reading. 

( 14) Ad just rhe test signal level ro obtain the REFER­
ENCE A LIMITER METER reading, and note the signal 

level required ro obtain that reading. 

Requirement: The test signal generator output level 
required ro proauce rhe REFERENCE A reading should be 
approximately 12 uv if the 15-mc and 1.4-mc i-f amplifier 
circuits have been properly alined. 

( 15) Leaving the signal generator connected as in step 
( 11), above, raise the test signal level ro obtain a reading 
of -11 volts de on the LIMITER METER. By definition 
this reading will be referred to as REFERENCE B reading 
of the LIMITER METER. 

Reqtf.irement: The rest signal level required to obtain 
REFERENCE B reading of the LIMITER METER should 
be approximately 150 uv (microvolts). 

( 16) Shift the signal generaror conneaion ro rhe grid 
(pin 6) of the receiver first mixer stage V -9 (fig. 40) . 

( 17) Adjust the tuning slug of coil L-25 in T-9 (fig. 
39) to obtain a peak reading on the LIMITER METER. 

( 18) Read just the signal generator output level to ob­
tain REFERENCE B reading, and determine the signal gen­
erator output level. 

Requirement: The signal generator output level should 

be approximately 24 uv. 

e. ALINEMENT OF 32 TO 43.4 MC OSCILLATOR. Each 

alinement step outlined in this paragraph must be per­
formed very carefully and accura~ely. 

( 1) Preliminary mechanical adjustments. (a) Rotate the 
dial to the highest frequency setting until it comes to 
the stop. 

(b) Hold main tuning knob and adjust the vernier plate 
until the 9 Jines up with the dot calibration marker on the 

panel. 

(c) Rotate the dial counterclockwise until the vernier 
plate reads ( 0) and shift the plastic index for the main dial 
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until the hairline lines up with the 58 mark on the dial. 
This will offset the hairline approximately 7 degrees to 
the left of rhe vertical (center of the dial window). 

( 2) Preliminary electrical adjmtments. For the following 
adjustments an r-f signal generator ( G-2) capable of be­
ing set to 58 me, with an accuracy of .4 me or better, is 
required. This generaror will be used ro ascertain that the 
harmonic frequency of the 1 me calibrate oscillator V-7 
selected corresponds ro the number shown by the dial. 
Proceed as follows: 

(a) Turn the VOLUME control co the extreme clock­
wise position (full audio gain), and the SQUELCH con­
trol co the extreme counterclockwise position (OFF). 

(b) Connect the r-f signal genera cor co the ANT con­
nector on the front panel. 

(c) Disable the calibrate oscillator V-7 by removing 
crystal Y -2 (fig. 39) from its socket. 

(d) Turn the rest switch on the receiver-transmitter 
panel co the CAL posicion. Note chat chis is a spring-return 
posicion. 

(e) Tune the signal genera cor co 58 me and ad j usc the 
output to 10 uv. Observe whether the following require­
ment is met. 

Requirement: A zero-beat note should be heard in the 
headphones connected to the receiver audio output term­
inals. 

(f) If the above requirement is nor mer, adjust oscillator 
V-2 trimmer capacitor C-4 (fig. 6) until the requirement 
1s mer. 

( 3) Calibration of 58 me point on the dial. The follow­
ing adjustments are to insure that the dial is tuned accurate­
ly to 58 me (58th harmonic frequency of the calibrate oscil­
laror V -7), which may not remit from the preceding steps 
if the calibration of the signal generator is not exact. 

(a) Restore crystal Y-2 into· its socket. Make sure that 
it is firmly seared. 

(b) Disconnect the signal generatOr. 

(c) Turn the rest switch on the receiver-transmitter 
panel to the CAL position, and note whether the following 
requirement is mer. 

Reqttirement: A zero-bear note should be heard. 

(cl) If the above requirement is not mer, proceed as 
follows: 

1. Turn the dial ro the right of zero and then ro the left 
of zero on the vernier plate, until rhe zero-bear note is 
tuned in in each case. Note that the-beat note will be found 
on each side of zero. However, the desired (58 me) beat 
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note is rhe one which occurs at the vernier plate setting 
nearest the zero. 

2. Tune for rhe zero-bear nore which occurs for rhe ver­
nier plare setting nearest co zero which is rhe 58-mc beat 
note. 

3. Adjust C-4 (fig. 6) slightly, and turn the tuning knob 
slightly ro bring in the zero-bear note again. Note whether 
the beat nore now occurs closer ro zero or further away 
from zero. 

4. If the bear note is now further away from zero, re­
verse rhe dareccion of turning C-4. If the bear note is closer 
ro zero the correct direction or rotation of C-4 has been 
selected. Continue the adjustment of C-4 and turn the dial 
until the zero-bear note occurs when the vernier zero lines 
up with the calibration marker on the panel. When this 
occurs, the variab le oscillatOr will have been accurately 
ca librated against the 58-mc setting of the dial. 

( 4) Calibrattan of 47 -me point 01~ the dial. (a) Rotate 
the dial in rhe direction of rhe 1-f end of irs tuning range, 
keeping rhe rest switch in rhe CAL position. 

(b) Counr off eleven bear nores, starting wirh 57 as beat 
note number 1. The 11th bear note corresponds to the 47th 
harmonic of rhe 1-mc calibrate o cillaror, and represents a 
frequency of 47 me. 

(c) Observe whether the following requirement 1s met. 

Requirement: If rhe dial calibration is correct, the hair­
line on rhe dial will coincide with the 47 marker, and the 
zero on the vernier plare will coincide wirh the calibration 
marker on the panel. A tolerance of + 5 kc is permitted. 

(d) If the above requirement is mer, proceed directly 
ro step ( 5) below. If the requirement is nor met proceed 
wirh rhe following ad justments and, if necessary, with sub­
step (e) below, before continuing with step ( 5) below. 

7. Adjust the tuning slug of coil L-3 (fig. 5) in tuning 
unit T-3, in or our, abou t Y-1 of a turn. 

2. Retune the knob ro again obrain the zero-bear note. 

3. Observe whether the zero-bear note occurs at a point 
on the vernier plate, closer co or further away from the re­
quired position and continue to adjust the tuning slug ac­
cordi ngly until the requirement is mer (following step (4) 
(c) ) . 

(e) lf rhe 11 rh bear note cannot be reached (see sub­
step (b)) or if the ad justments of substep (d) fail to pro­

duce the re ulrs specified in the requirement following (c), 

the coupling between the dial drive and the gang capaci­
tor has probably been disturbed and the capacitor cannot 
cover rhe entire tuning range of the set. Readjustment is 
then necessary. The procedure for doing this is as follows: 



1. Look through the hole on top of the gang capacitor 

C-10 (fig. 39). Rotate the dial to the extreme 1-f end of 

its range, until the stop is reached. 

2. Observe whether the roror plates are meshed with the 
stator plates as described in the following requirement: 

Requirement: The edges of the rotor plates should be 
l/32 inch in the reduced capacity (open) direction from 

the edges of the statOr plates. 

3. If ·this requirement is not met, loosen the two outer 

set screws on the coupling collar. These Allen setscrews hold 

the brass coupling to the gang capacitOr shaft. The screws 
are identified by RED dots. 

4. Carefully rotate C-10 until the requirement stated 
above is met. Be careful not ro touch the adjustment of the 
front dial while the setscrews are loose. Note that the capaci­

tor may be rotated by means of the shaft end at the rear of 
the capacitOr. Tighten the setscrews. 

5. Repeat steps 3. and 4. above, to check whether rhe 
variable gang capacitOr now covers the entire tuning range 
of the receiver-transmitter. The procedures of steps 3. and 
4. above may have to be repeated several times before all 
requirements in these steps are met. 

( 5) Recheck of dial calibration at 58-mc point. After 

the requirements of steps 3. and 4. are met, the dial will 

will be in the 47-mc position. Recheck the dial calibration 
at the 58-mc posicion as follows: 

(a) Rotate the dial back toward the h-f end, holding the 
test switch in the CAL position. Count off 11 beat notes, 
starting with that at 48 as beat note number 1. 

(b) Observe the dial and vernier plate settings when the 
11th bear note has been reached. 

Requirement: When the 11th beat note has been reached, 
the main dial hairline should be at 58, and the zero on the 

vernier plate should be within ± 5 kc of the calibration 
marker on the panel. 

(c) If the above requirement is mer, proceed with step 

(6) below. Otherwise, repeat steps 3., 4. and 5. above, 

until the dial calibration requirements at the 1-f end of 

the dial ( 47 me) and at the h-f end of rhe dial (58 me) 

are both met. 

( 6) Dial calibration at intermediate integral me points. 
After the low and high ends of the dial have been calibrated 
as described in steps 3. and 4. above, and the calibration 

at the high end rechecked as described in step ( 5) above, 
it is necessary tO determine whether the calibration of the 

dial at intermediate points follows a straight-line curve. 

The dial calibration follows a straight-line curve, if the 

zero-beat note for each integral megacycle point on the 

dial is obtained when the vernier plate zero is within Yti of 
a division ( 2 5 kc) of the calibration marker on the panel. 

Adjustment of the calibration is accomplished by bending 

the segments of the segmented plates mounted on the rear 

end of the gang capacitOr shaft. The procedure is as follows : 

(a) Hold the tesr switch in the CAL position, and turn 
the dial to each successive position at which a zero-beat 
note is heard, starting with position 57, and continuing 

coward the I-f end of the dial. 

(b) For each zero-beat note observe the position of the 

dial with respect ro the hairline, and of the vernier plate 

zero with respect ro the panel marker. 

Reqttirement: Each zero-beat note should occur when the 
hairline coincides with the correct (see nore below) me 
mark on the main dial. The zero on the vernier plate should 
be not more than }-'4 of a division (25 kc) away from the 

calibration marker on the panel. 

Note. To determine whether a particular beat note occurs 

at the correct me position of the dial (for example, wheth­

er the 52nd harmonic or 52 me is actually selected when 

the dial is at or near 52) assign a sequence number to each 
beat note in the order of its occurrence. Start with the first 
beat note heard after turning away from 58. Assign number 
1 to that beat note. Assign number 2 to the next beat note, 
etc. Subtract the sequence number from 58. This will give 
the correct dial position number. For example the 6rh bear 

note occurring after turning away from 58 corresponds to 

the 52nd harmonic of the beat oscillator ( 58-6) and should 

therefore occur when the dial hairline is at or near 52 . 

(c) If the above requirements are met, proceed with 
step ( 7), below. Otherwise, make the ad justments described 

below, before proceeding with step (7). 

1. Rotate the dial ro the highest frequency zero-beat note 

at which the dial calibration requirement following (b) • 

above, is nor met. 

2. Bend slightly and carefully that segment of the outer 

slotted plate (calibration ad jusrment plate mounted on the 
rear end of the capacitOr shaft (fig. 6) which corresponds 
to the particular setting of the dial. To identify the segment 
which corresponds ro the particular setting of the dial, 
look for the segment which meshes with the small triangular 
fixed section mounted on projections from the gang capaci­

tor wall. 

Caution: Be very careful not to break off the seg­

ment by applying excessive pressure. Bend the segment a 
little at a time. Check the results of the bending before con­

tinuing ro bend the segment further. 

3. Bending rhe segment will cause the zero-beat note to 
shift ro another position on the vernier plate. Turn the tun­

ing knob until the zero-beat note reappears, and observe 

whether the zero on the vernier plate is now closer ro or 

further away from the calibration marker on the panel. If 
the zero beat is closer to the zero position of the vernier 
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plare, rhe segment was bent in rhe correct direction. Ocher­
wise, repeat by bending rhe segment in rhe opposite direc­
tion. 

4. Continue ro bend rhe segment and adjusr rhe runing 
knob until rhe zero-bear nore occurs when rhe zero on rhe 
vernier place is wirhin ~ of a division ( 25 kc) of rhe cali­
bration marker on rhe panel, for rhe particular integral me 
serring of rhe dial. 

Note. Bending one segment of rhe slorced calibration 
places may affecr the adjacent integral me frequency sercing 
of the dial. Therefore, upon completion of the adjustment 
ar any one me posicion of rhe dial, recheck rhe serrings in­
volvi ng the ad jacent segments as in steps ( 6) (a) and 
( 6) ( b) above. If necessary, adjust as in seep ( 6) (c). 

5. Repear srep ( 6) (c), above, for each integral me ser­
n ng of rhe dial ar which rhe calibration requirement fol­
lowi ng ( 6) (b), above, is nor mer. Work in the order of 
descendi ng me serrings of rhe dial. 

Caution: Do nor bend segments which me h ar 58 and 
47 me. 

(d) After completing rhe adjustments ar all me seg­
ments, ar wh ich rhe calibration requirement has nor been 
mer, recheck rhe entire dial as de cribed in ( 6) (a) and 
(6) (b) above, and if necessary, repeat the adjustment of 
( 6) (c) until rhe calibration requirements are mer for 11 
integral serrings of rhe dial. 

( 7) To make sure rhar rhe oscillaror is now properly 
alined, and rhe dial calibration adjustments properly made, 
go through rhe checks scarring with srep ( l) of chis sub­
paragraph, and observe whether the requirement at the 
high, low and intermediate me points of the dial are now 
met. 

Note. For proper operation of rhe equipment ir is neces­
sary rhar rhe oscillator be properly alined and rhe dial be 
properly calibrated. For rhi reason rhe above procedure 
srresses repeared checking until all requirement are mer. 

f. RE ElVER R-F AMPLJFI R AND ANT N A IR IT 
ALJNEMENT. After rhe oscillaror ha been properly alined 
as described in subparagraph e, above, proceed wirh the 
alinemenr of rhe receiver r-f amplifier, a ouclined in rhe 
following seeps. Note char once rhe antenna circuit ha 
been alined for the receiver, it will n r be nece ary ro 
realine ir for rhe rran mirrer. However, when rhe unit being 
rested is installed in the vehicle or field 1n callarion, and is 
equipped wirh rhe antenna wirh whi h ir i to operate, re­
adjustment of the antenna trimmer capacitor ( - l) will 
be necessary. 

( l) onnect an r-f ignal generator ( -2) ro the ANT 
connecror on the from panel. Remove the dummy am nna 
load ro make rhe generator c nnecrion po ible. 
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( 2) Connect rhe LIMITER METER ( M-1) between 
resr point E-1 04 (fig. 38) and chassis. 

( 3) Adjust rhe signal generator frequency ro 58 me 
and rune it in with rhe receiver di al. The signal will have 
been runed in properly when the LIMITER METER shows 

a peak reading. 

( 4) Adjust rhe rest signal level co obtain the REFER­
ENCE B (-11 volrs de) read ing on rhe LIMITER METER. 

0) Adjust trimmer capaci tor C-56 (fig. 5) for a peak 

reading on rhe LIMITER METER. 

(6) Adjust rhe resr frequt ncy co 47 me and rune in with 
dial until rhe LIMITER MET ER shows a peak reading. 

( 7) Adjust rhe resr signal level tO obtain REFERENCE 
Breading on rhe LIMITER METER. 

(8) Adjust rhe tuni ng slug of co il L-23 (fig. 8) in tun­
ing unit T -8 (in the r-f coil compartment ) for a peak read­

ing on the LIMITER METER . 

( 9) Repeat rhe ad ju tment of capacitor C-56 ( steps 3 
through 5 abo e) and of rhe coil L-2 3 ( seeps 6 through 8 
abo e) until no further improvement in the peaking is 
obtainable ar eirher the h-f or 1-f end of the dial. 

g. A TE A IR IT ALINEME~T. For the following 
adju rmenrs retain rhe res t conne t10ns of the preceding 
subp rag~ph . ore char once rhe antenna circuit has been 
alined for rhe recei er, ir wi ll nor be necessary ro realine it 
for rhe rran mirrer. However, when the unit being tested is 
re r red ro rhe chicle r ro rhe portable installation and 
is equipped with rhe antenna with which it i ro operate 
readju rmenr of rhe trimmer capac itor ( C-41 ) , .accessible 
from rop of urer ca e when cap i removed , will be neces­

sary. 

( 1) Adju r rhe resr signal frequency to 58.0 me and 
rune in wirh recei er-tran mirrer dial until the LIMITER 
M T R h ~ peak readin Adjust the re t signal level 
ro obtain the REFER EN E B reading on the LIMITER 

M TER. 

( 2) Adju r trimmer apaciror C-4 1 until the LIMITER 
M . R h w a peak reading. N ote that C- 1 has the fun­
nel - haped adJu tment ontrol. When the panel-and-chassis 
assembly i in railed in the case, this control is accessible 
through rhe h le ar rhe rop f rhe case after the cap has been 
rem ved. ee f1gure l and 6. 

( 3) Adju r rhe te r signal frequency to 47.0 me and 
tune in wirh rec i er-rran mirrer dia l until the LIMITER 
M • R how peak reacL ng. Adj u t the test signal level 
ro R FEREN E B reading on the LIMITER 

( ) To check whether the antenna coil L-1 needs ad­
justment, vary trimmer capacitor C-4 1 slightly away from 
it seccing arn ed r in step ( 2). Vary it in the clockwi e 



and in rhe counterclockwise direction. Observe rhe LIM­
ITER METER when doing this. If the LIMITER METER 
reading shows a tendency to decrease, the coil does not 
need adjustment. Simply restore the trimmer capacitor ro 
irs original ad justment. If the LIMITER METER reading 
shows a tendency to increase as the capacitor control is var­
ied, the coil needs ad justment. 

(a) Using a non-metallic tool spread or compress the 
turns of coil L-18 until a peak reading is obtained in the 
LIMITER METER. Coil L-18 (fig. 41) is located in the 
r-f coil compartment, and is part of T-7. Access to the coil 
turns is obtainable through a slot at the from end of the 
r-f coil compartment (fig. 40) . To gain access to the 
slot, it is necessary to disengage the i-f chassis from the 
rest of the panel-and-chassis assembly. 

(b) Repea·t steps ( 1) through ( 4), above, until no 
further improvement in peaking is obtainable. 

Note. In actual operation, any mistracking at any point 
on the dial due to the coil may be taken care of by ad just­
ing the trimmer capacitor ( C-41) to obtain a peak reading 
on the LIMITER METER, for that dial setting. 

73. Transmitter Alinement 

a. In the transmitter alinement procedure outlined· below, 
it is assumed that the common 32- to 43.4-mc variable oscil­
lator has been checked and alined as described in paragraph 
72e. It is also assumed that the 15-mc transmitter osci llator 
V- 3 is operative. See grid voltage check of paragraph 54, 
step 2. 

b. The alinemenr procedure is as follows: ( 1) Connect 
rhe dummy antenna load to the ANT connector (J-201) on 
the from panel. 

( 2) Connect the microphone with push-to-talk switch. 
See paragraph 46. 

( 3) Connect a vacuum tube voltmeter ( M-1) to test 
point E-1 (fig. 39). Connect the ground side of the meter 
ro pin 7 of transmitter driver tube V-5. Test point E-1 is 
wired into the grid circuit of V-5, at the junction of resistors 
R-1 3 and R-14. 

( 4) Rotate the dial to the 58.0-mc position. 

( ~) Operate che microphone push-to-talk switch to en­
ergize the transmitter. 

( 6) Adjust trimmer capacitor C-27 (fig. 5) to obtain 
a peak reading on the meter. 

(7) Rotate the dial to the 47.0-mc position. 

( 8) Operate the microphone push-to-talk switch. 

( 9) Ad just the tuning slug of coi l L-1 0 (fig. 5) ro 
obtain a peak reading on the meter. Coil L-10 is located 
in the r-f coil compartment and is part of T-4. 

(10) Adjust the tuning slug of coil L-13 (fig. 5) to 
obtain a peak reading on the meter. Coil L-13 is located in 

the r-f coil compartment, and is part of T-5. 

( 11) Repeat the adjustment of L-10 and L-13 until 
no further improvement in the peaking is possible. 

( 12) Repeat steps ( 4) through ( 11) until no further 
improvement in the peaking is possible. At the peak the 
voltmeter should read approximately .:2 volt de. 

( 13) Reconnect the meter between test point E-2 (fig. 
39) and chassis. Test point E-2 is wired into the grid circuit 
of the transmitter power amplifier stage V-6, at the june· 

tion of R-17 and R-18. 

( 14) Rotate the dial to the 58.0-mc position. 

( 15) Operate the microphone switch, and adjust trimmer 
capaciror C-34 (fig. 5) to obtain a peak reading on the 

meter. 

( 16) Readjust trimmer capaciror C-27 (fig. 5) ro obtain 

a peak read ing on the meter. 

( 17) Read just trimmer capacitor C- 34 to obtain a peak 

reading on the meter. 

(18) Repeat steps (16) and (17) until no further im­

provement in the peaking is possible. 

( 19) Rotate the dial to the 47.0-mc position. 

( 20) Operate the microphone switch and adjust the 
tuning slug of coil L-16A (fig. 8) ro obtain a peak reading 
on the meter. Coil L-16A is one winding of an interwound 
coil located in the r-f coil compartment, and is part of T-6. 

(21) Read just the tuning slugs of coils L-13 and L-16A, 
in that order, to improve the peak reading of the meter for 
the 1-f end of the dial, and until no further improvement 

in the peaking is possible. 

( 22) Return the dial to the 58.0-mc position, and re­
check the ad justment of C-27 and C-34 ro make sure that 
no further improvement in peaking at the h-f end of the 

dial is possible. 

(23) Return the dial tO the 47 .0-mc position and re­
check the ad justments of coils L-13, and L-16A ro make 
sure that no further improvement in the peaking at the 

1-f end of the dial is possible. 

( 2 4) D isconnect the meter. The alinement of the trans­

mitter is now complete. 

Note. The antenna circuit has been alined in connection 
with the alinement of the receiver r-f circuits, paragraph 
72g. An alternative method of adjustment of trimmer ca­
pacitor C-41 for the 58-mc setting of the dial and of L-18 
(knifing ) for 1-f end of the dial is to follow the procedure 
outlined in paragraph 72/ but to observe the peaking ad­
justment on the r-f meter in the dummy antenna load. Note 
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that once the antenna circuit has been ali ned for either the 
transmitter or the receiver, further ali nement for the other 
circuit is not necessary. However, when the unit under test 
is installed in the vehicle or other installation, a readjust­
ment of antenna capaci cor C-41 will be necessary tO match 
the antenna circuit to the antenna actually tO be used in the 
installation. In this case it is necessary tO tune C-41 for 
maximum noise quieting in the receiver, with the test 
switch in the ANT AD] position, and the SQUELCH con­
trol turned OFF. 

( 25) Check that the plate current of power amplifier 
tube V-6 is of the correct value as follows: 

(a) Connect a vacuum tube voltmeter ( M-1) between 
terminals 1 and · 3 on the sidewall of T-7 (fig. 42). These 
terminals are accessible from the bottom of the panel-and­
chassis as~embly, and are stamped with numbers 1 and 3, 
respectively. 

(b) Operate the microphone push-to-talk switch, and 
observe the meter reading. 

Requirement: The meter should read approximately 1.7 
volts, tO indicate that approximately 17 rna (milliamperes) 
of plate current is being drawn by V-6. 

74. Neutralization Adjustment 

It is not necessary to adjust neu tralizi ng capacitor C-35 dur­
ing normal alinement of the transmitter ci rcuits. These ad­
justments should not be attempted unless it is certa in that 
neurralizarion is required, and chen only by experienced 
maintenance personnel. Neutralization is adjusted at the fac­
tory, and the neutralization controls sealed with red glypral. 
Unless major repairs have been made on the transmitter ci r­
cuits, neutralization should not be required. 

a. NEUTRALIZATION CH ECK. If the adjustments of C-27 

and C-34, as outlined in paragraph 73, seeps 1 through 24, 
seem to be interdependent (ad justment of C- 34 affects 
tuning of C-27), then the transmitter is not neutralized cor­
rectly. It is then necessary to proceed as in subparagraph b, 
below. 

b. NEUTRALIZATION ADJUSTMENT. ( 1) Remove the 
plate and screen voltages from the transmitter driver rube 

V- 5 by disconnecting one end of R -16 and of R -15 (fig. 
41) . Disconnect one end of R-20 ( fig. 41). One end of 
each resisror terminates on a stand-off insu lator and is ea ily 
removed by unsoldering. Turn off power while doing this. 

( 2) Connect a vacuum rube voltmeter ( M-1) between 
test point E-2 (fig. 39) and chassis. 

( 3) Turn the dial tO the 58.0-mc posicion. 

( 4) Turn on power, and operate the microphone push­
tO-talk switch. 

( 5) Adjust trimmer capacitOr C-34 ( fig. 5), in the plate 
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· · f v 5 and trimmer capaciror C-27 (fig. 5) in the CirCUit 0 - , . . 

I 
· · f v -4 for a maxtmum deflection of the p ate ClfCUlt 0 

meter. 

( r..) Ad "usr neutralizing capacitOr C-35 (fig. 8) for a 
:J J Th" . . 1 d minimum deflection of rhe meter. ts capacitor 1s ocate 

inside rhe r-f coi l compartment. 

(7) The adjustments of C-34, ~-27 and ~-35 may have 
to be repeated several rimes to obratn the desued results. 

(8) Turn off power and reconnect R -15, R -16, and 

R-20. 

( 9) Turn on power, and retune ~-27 and C-34 for a 

maximum deflection of the meter pomrer. 

( 10) Repeat rhe check of subparagraph a above. 

75. Identification of Test Points 

a. The rest points on the r-f chassis, E-1 through E-4, are 

feed -through insu larors, mounted on rhe sides of rhe r-f coil 
compartment, and accessible from the cop or bottom of 
the panel-and-chassis assembly. Their locations are shown 

in figure 42. 

b. The rest points on rhe i-f chassis (fig. 38), E-101 
through E-106, are solder lug terminals, distributed around 
rhe edge of rhe chassis. For identification purposes a color 
code has been assigned ro the insulation (spaghetti) cover­
ing rhe major portion of each rest point. The color code 
data are included in rhe following chart. 

T t point I lnRu lntion color Circuit association 

£.101 white g rid circuit V·102 

£.J02 black grid circuit V-103 

E-103 blue g rid circuit V-104 

E-10 red grid circuit V-105 

E-105 g reen g rid circuit V-105 

E-106 yellow Ji cr iminator T-107 

Sectio n V. FINAL TESTS 

After the receiver-transmitter has been repaired and alined, 
as described in rhe preceding sections of chi hapter, the 
unit hould be fir for return ro service. To make sure that 
chi is rhe ca e, repeat the operational and secrionalizarion 

check outlined in paragraphs 51 through 54. Ocher fault 
may thu come co light. Make the necessary repairs. If the 

unit operates a required in paragraphs 51 through 54 per­
form rhe rc r outlined in the following paragraphs. These 



tests are double-check ro make sure that the most important 
functional requirements of the unit are mer, and that it is 
therefore safe ro return the unit to service. 

76. Over-all Receiver Sensitivity 

Connect the rest equipment as indicated in section I of this 
chapter, with the following exceptions: 

a. Connect an r-f signal generator ( G-2) ro the ANT 
connector on the from panel. 

b. Connect an a-c voltmeter ( M-2), shunted by a 600-
ohm, Y2-wart resistor, ro the audio output terminals. 

c. Set the controls on the from panel as follows : 

( l) SQtTELCH to the OFF position. 

(2) ANT ADJ - DIAL to the DIAL LIGHT OFF 
LIGHT ON OFF position. 
CAL switch 

(3) TANK-VEH-FIELD to the VEH or FIELD po-
swirch (internal) sition depending on 

whether AF Amplifier 
AM-65/GRC and a vi­
braror power supply, or 
Case CY-590/GR and 
dry batteries are used ro 
supply power. 

( 4) VOLUME control to extreme clockwise po-

sition. 

d. Adjust the frequency of the TENTHS-MCS dial and 
of the signal generator to 47.0 me. 

e. Adjust the signal generatOr output level to l.O uv. 

f. Apply fm ro the signal generator. The modulation 
frequency should be 1,000 cycles at ± 15 kc deviation. 

g. Adjust the VOLUME control on the from panel until 
the voltmeter (M-2) reads 2.45 volts rms (root mean 
square) . (This voltage reading is equivalent to 10 mw 
( milli watts) . ) 

h. Now remove the modulation from the signal generator 
frequency. 

i. Note the voltmeter reading. 

Requirem ent: The voltmeter reading should not be great­
er than .078 volt (or 30 db below 2.45 volts) . 

j. Repeat steps d through i for each of the r-f frequencies 
52.0 me and 58 me. The same requirement should be mer at 
each frequency. 

77. Over-all Selectivity 

a. MEASUREMENTS. ( 1) Connect the r-f signal generator 
(G-2) ro the ANT connector. 

( 2) Connect the limiter meter ( M-1) between test point 
E-104 (grid of V-105) and chassis. 

( 3) Tune the receiver dial ro 58 and line up the zero 
on the vernier plate exactly with the dot (calibration 
marker) on the panel. 

( 4) Tune in the r-f signal generator frequency exactly 
ro the frequency setting of the receiver. This is done by vary­
ing the signal generaror frequency at or near 58 me until 
the LIMITER METER shows a peak reading. 

( 5) Adjust the signal generatOr output level to produce 
the REFERENCE B ( - 11 volts) reading on the LIMITER 
METER. Note the signal generaror output level at the REF­

ERENCE B reading. 

( 6) Now increase the signal generaror output level by 
6 db (that is, double the output voltage) . 

( 7) Tune the receiver ro a frequency above 58 me, until 
the reading obtained in step ( 5) is again obtained. Note 
the change in frequency for which this occurs, by reading 
the point of the vernier plate which now lines up with the 
calibration (dot) marker on the panel. For example: If 
the dot on the panel lines up with a point on the vernier 
plate which is one-half ( .5) of a division from zero, the 
change in frequency is 50 kc (since 1 division corresponds 
ro 100 kc). If the dot on the panel is to the right of zero, 
the frequency has been increased by 50 kc (58.05 me). If 
the dot is to the left of zero (between 9 and zero) the fre­
quency has been decreased by 50 kc (57 .95 me). 

( 8) Tune the receiver ro a frequency below 58.0 me until 
the reading obtained in step ( 6) (REFERENCE B) is 
again obtained. Note the change in frequency from center 
frequency (see example above) for which this reading oc­
curs, by again noting the point on the vernier plate which 
lines up with the calibration marker on the panel. 

( 9) Compute the sum of the two CHANGES in fre­
quency obtained in steps 7 and 8. This is the overall re­
ceiver bandwidth at points which are 6 db below the center 
frequency. The bandwidth should be about 85 kc. 

( 10) Compute the difference between the two 
CHANGES in frequency noted in steps 7 and 8. This dif­
ference, a measure of symmetry, should be nor greater than 

15 kc. 

b. ANALYSIS. Incorrect bandwidth is indicative of im­
proper alinement of the receiver. An unsymmetrical selec­
tivity curve (second requirement) indicates a defective 
component in the tuned circuit, or improper alinement of 
the double tuned stages of the 1.4-mc i-f amplifier, or 
regeneration in any of the i-f or r-f circuits. Accordingly, 
if the measurements made in the preceding subparagraphs 
show that either one of these defects may exist, recheck the 
alinement of the receiver stages, as described in para­
graph 72. If alinemenr fails ro clear the trouble, look for 
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a defective resiscor, by-pass capacicor, or cuning coil. The 
bandwidth check in subparagraph c below need not be per­
formed if the requirements of subparagraph a are met. If 
these requirements are not met, this check will help to sec­
rionalize the difficulty to the 15-mc i.f., 1.4-mc i.f. or to 
the r-f stages. 

c. OVER-ALL I-F SELECTIVITY ( 15 .0 me). ( 1) Connect 
the signal generator (G-1) through a .003-uf capacitor be­
tween the grid (pin 6) of the receiver 1st mixer V-9 and 
chassis. 

(2) Adjust the signal generator to 15.0 me by zero­
bearing with the beat oscillator. Adjust the rest signal level 
to obtain the REFERENCE B reading (-11 volts de) of 
the LIMITER METER. N ote the level of the signal genera· 
tor output required co do so. 

( 3) Raise the signal generator output level by 6 db -
that is, double the voltage level of step ( 2). 

( 4) Raise the frequency of the signal generator above 
15 .0 me until the REFERENCE Breading of the LIMITER 
METER is again obtained. Note the change in signal 
generacor frequency for which REFERENCE B is again ob­
tained. 

( 5) Lower the frequency below 15.0 me and note the 
change in frequency for which the REFERENCE B read­
ing is again obtained. 

( 6) Compute the sum of the two changes in frequen­
cies obtained in steps ( 4) and ( 5). This sum (a measure 
of bandwid th ) should be 85 ± 10 kc. 

( 7) Compute the difference between the two changes in 
frequencies of steps ( 4) and ( 5). This difference (a meas­
ure of symmetry) should not exceed 15.0 kc. 

( 8) If the above requirements of steps ( 6) and ( 7) are 
not mer, check as indicated in subparagraph b above. 

78. Dial Calibration Check 

Check the calibration of rhe dial at each of the integral me 
positions, as described in paragraph 72e, and nore whether 
rhe following requiremenr is mer. 

R.equiremetlt : A beat nore should be heard at each me 
point of the dial. When rhe bear nore is heard, the zero 
on the vernier plate should be not more than V ( 2 5 kc) 
of a division away from the calibration marker (dot) on 
the panel. 

79. Over-all Receiver Frequency Response 

a. Connect an f-m signal generator ( G-2) tO the ANT 
connector. Tune rhe receiver being tested and the signal 

generator to 52.0 me. 

b. Adjust the test signal level ro 10.0 uv. 
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c. Modulate the test signal with a 1,000-cycle audio tone 

at ± 15-kc deviation. 

d. Connect an a-f output meter ( M-4) to the audio out· 

put connections on the from panel. 

e. Connect rhe discriminator meter ( M-1) between test 

point E-106 and chassis. 

f. Adjust the frequency of the signal generatOr to obtain 
a zero deflection on the discriminatOr meter ( M -1). 

g. Adjust the VOLUME control co obtain 10-mw read­

ing on the output meter. 

h. Leaving rhe serring of the VOLUME control constant, 
adjust the modulating frequency of the signal generator to 
400, 1,000, 2,000, and 5,000 cycles, successively, maintain­
ing a deviation of _ 15 kc for each frequency. 

i. For each modulating frequency observe the reading of 

the output meter. 

Requiremet7t: The approximate readings at the audio fre­
quencies applied as modulation to the r-f signal are tabu­

Jared below. 

Audio modulation 
frequetJcy (cps) 

400 

1,000 

2,000 

5,000 

A -f output meter 
reading (db) 

0 

0 ( reference, 10 mw ) 

-3 

-12 

j. Apply 1,000-cycle modulation to the test signal and 
turn the VOLUME comrol tO the maximum clockwise posi­
tion. Observe the reading of the output meter. 

Requiremetll : The output meter should read at least 

GO mw. 

80. Check of Modulator Operation 

a. A DIO JG AL TRAN Ml SION CHECKS. These checks 
involve rhe u e of another Recei er-Transmitter RT-70/­

R , kno> n tO be in good operating condition. This re­
ceiver-tran mirter will be referred to as a test receiver. 

( 1) nnecr an audio signal generator ( G-3) to the mi-
crophone input terminal of the receiver-transmitter being 
te red, a illustrated in figure 29. Connect a dummy antenna 
load ro the ANT connector. onnect an output meter 
( M- ) to the audio output terminals of the te t receiver. 

onnecr n1erer M-l to rhe outpUt of the discriminator test 

point -1 OG of the test receiver. 

( 2) perare the microphone switch on the unit being 
te red, and rran mit unmodulated carrier. Measure the tran • 

miner p wer ourput across the dummy I ad. 



Reqtt.irement: The r-f meter m the dummy load should 
read 500 mw. 

( 3) Tune in the unmodulated carrier from the unit be­

ing tested on the receiver being used as a test instrument. 

Adjust the transmitter frequency to obtain a zero reading 
on the test receiver discriminator meter ( M-1). 

(4) Now adjust the aud io signal generator tO deliver a 
1,000-cycle signal at a level of .25 volt to the microphone 
terminals of the unit being tested. 

( 5) Measure the audio output level at the output termin­

:tls of the rest receiver, setting irs volume control for 

maximum output. Assuming that another Receiver-Trans­
miner RT-70/GRC is being used, rhe output level should 
be ar least 60 mw. (If anorher receiver is being used, the 
ourpur level should be rhe normal ourpur level for that 
receiver.) 

( 6) Adjust the volume control of the test receiver to 
obtain an output reading of 10 mw. 

(7) Now change the modulating frequency to 400 cy­
cles and rhen to 2,000 cycles. In each case rhe input level 
should be .25 volt. For each modulating frequency read the 
output meter connected to the test receiver. 

Requirer>?.ent: The approximate readings at each test fre­
quency should be as rabulared below. 

Atuiio frequency 
(cps) 

400 

1,000 

2,000 

OtJtptJt meter reading 
(db) 

-10 

0 (reference, 10 mw) 

+1.5 

Note. The above figures assume that another Receiver­
Transmirrer RT-70/GRC is being used for rhe test, and 

that that unit has been tested and established as being in 
good operating condition. If this assumption is not true, only 
qualitative checks can be made, or the requirements re-inter­

preted ro correspond ro the test receiver characteristics. 

b. SPEECH TRANSMISSION CHECK. Replace the a-f out­
put meter with a pair of headphones, and the audio signal 
generator (subpar. a) with a microphone. Operate the mi­
crophone push-to-talk switch, and talk into the transmitter 
being tested. Listen in the headp~ones of the test receiver. 

Reqtt.irement : Good quality, clearly understandable speech 

should be heard, with adequate audio volume. 

Nate. To prevent overloading, the test receiver should be 
located at some distance from the unit being tested. 

99 



CHAPTER 4 

SHIPMENT AND LIMITED STORAGE 

AND DEMOLITION TO PREVENT ENEMY USE 

81. Repacking for Shipment or Limited Storage 

Wrap and pack securely according tO directions given m 
Packaging Specifications JAN-P-100, or Signal Corps In­
structions No. 712-478, revised 15 Ocrober 1948, or as 
directed by Officer-in-Charge. 

82. Demolition of Materiel to Prevent Enemy Use 

The demolition procedures outlined below will be used to 
prevent the enemy from using or salvaging this equipment. 
Demolition of the equipment will be accomplished on ly 
upon order of the commander. 

a. SMASH. Smash capacirors, transformers, resistors, soc­
kets, plugs, and other components, using sledges, axes, hand­
axes, pickaxes, hammers, crowbars, or heavy tools. 
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b. CuT. Cut wiring, using axes, handaxes, or machetes. 

c. BURN. Burn technical manual, records and forms, re­
sistors, capacitors and transformers, using gasoline, kerosene, 
oi l, flame throwers, or incendiary grenades. 

d. BEND. Bend chassis, panels, and covers. 

e. EXPLOSIVES. If explosives are necessary, use firearms, 
grenades, or TNT. 

f. DISPOSAL. Bury or scatter rhe destroyed parts in slit 
trenches, fox holes, or other holes, or throw them into 
screams. 

g. DESTROY EVERYTHING. 



APPENDIX I 

REFERENCES 

Note. For availability of items listed, check SR 310-20-3 

and SR-310-20-4. Check Department of the Army Supply 

Catalog SIG 1 for Signal Corps supply catalog pamphlets. 

1. Army Regulations 

AR 380-5 Safeguard·ing Military Information. 

2. Supply Publications 

SIG 1 

SIG 5 

SIG 6 

SIG 7&8 

SB 11-47 

SB 11-76 

Iutroduction and Index. 

Srock List of All Items. 

Sets of Equipment. 

Organizational Maintenance Allowances 
and Field and Depot Maintenance 
Srockage Guide. 

Preparation and Submission of Requisi­

tions for Signal Corps Supplies. 

Signal Corps Kit and Mater ials for Mois­
ture and Fungi-Resistant Treatment. 

3. Technical Manual on Test Equipment 

TM 11 -262 7 Tube Tester I-177. 

4. Painting and Preserving 

TB SIG 13 

TM 9-2851 

5. Demolition 

FM 5-25 

Moismreproofing and Fungiproofing Sig­
nal Corps Equipment. 

Painting Instructions for Field Use. 

Explosives and Demolitions. 

6. Other Publications 

FM 24-18 

SR 310-20-3 

Field Radio Techniques. 

Index of Training Publications. 
(Field Manuals, Training Circulars, 

Army Training Programs, Mobilization 

Training Programs, Firing Tables. and 

Cham, Graphic Training Aids, Joint 
Army-Navy-Air Force Publications, and 

Combined Communications Board Pub­

lications. 

SR 310-20-4 Index of Technical Manuals, Technical 
Regulations, Technical Bulletins, Sup­

ply Bulletins, lubrication Orders, Modi-

fication Work Orders, Tables of Or­
ganization and Equipment, Reduction 
Tables, Tables of Allowances, Tables of 

Organization, Tables of Equipment and 

Tables of Basic Allowances. 

TB SIG 66 

TB SIG 72 

Winter Maintenance of Signal Equipment. 

Tropical Maintenance of Ground Signal 

Equipment. 

TB SIG 75 Desert Maintenance of Ground Signal 

Equipment. 

TB SIG 123 Preventive Maintenance Practices for 

Ground Signal Equipment. 

TB SIG 178 Preventive Maintenance Guide for Radio 

Communication Equipment. 

TM 9-2857 Srorage Batteries Lead-Acid Type. 

TM 11-430 Barteries for Signal Communication, Ex-

cept those pertaining to Aircraft. 

TM 11-453 Shop Work. 

Radio Fundamentals. 

Suppression of Radio Noises. 

TM 11-455 

TM 11·483 

FM 11-486 Electrical Communication Systems Engi­

neering. 

TM 11-660 Introduction to Electronics. 

TM 11-4000 Trouble Shooting and Repair of Radio 

Equipment. 

TM 38-650 Basic Maintenance Manual. 

7. Abbreviations 

ac ................ .. ....... .... ........... .alternating current 
af ........................................ .audio frequency 

amp ............ ................. ........ ampere(s) 

C .... .. .................................. . centrigrade 

db .................. .. ......... .......... . decibel(s) 

de ........................................ direct current 

F ......... ... ................... .... ...... Fahrenheit 
hf ........................................ high frequency 
ma ....................................... milliampere 
rf .... ...... .. ............................. radio frequency 

rms ...................................... root mean square 
uf, uuf .. .. ... .......... ........... .. ... microfarad, micromicrofarad 

8. Glossary 

For explanation of terms used in this manual, refer to TM 

11-45 5. 
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CJ 

COLOR 

BLACK 

BROWN 

REO 

ORANGE 

YELLOW 

GREEN 

BLUE 

VIOLET 

GRAY 

WHITE 

GOLD 

SILvER 

NO COLOR 

102 

RESISTOR COLOR CODES 

RMA COLOR CODE FOR JAN COLOR CODE FOR 
FI XED COMPOSITION RESISTORS* FIXED COMPOSITION RESISTORsf· 

1ST } SIGNIFI CAN! 
2 D FIGURES 

TOLERA NCE 

MULl IPL YI NG VALUE 

r,IETHOD A 

CJ 

TIPL Y lNG VALUE 

METHOD B 

A 
SIGN! FICANT MULTIPLYING 

FIGURE VALUE 

0 I 

I 10 

2 100 

3 1,000 

4 10,000 

5 100,000 

6 1,000,000 

7 10,000,000 

B 100,000,000 

9 tpOO,OOO,OOO 

- 01 

- 001 

- -

TOLERANCE ("f.) 

t -
! I 

.t 2 

t 3 

! 4 

! 5 

!. 6 

~ 7 

t 8 -
!: 9 

± 5 

!: 10 

!: 20 

Figure 45. Resistor color cor/e. 

1ST} SIGNIFICANT 

2 D FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

8 

NOTES 

It INSULATED FIXED COMPOSITION RESISTORS 
WITH AXIAL LEADS ARE DESIGNATED BY 
A NATURAL TAN BACKGROUND COLOR 
NON- INSULATED FIXED COMPOSITION RESIS­
TORS WITH AXIAL LEADS ARE DESIG­
NAT ED BY A BLACK BACKGROUND 

f RESISTORS WITH AXIAL LEADS ARE IN-
SULATED RESISTORS WITH RADIAL LEADS 
ARE NON-INSULATED 

RMA RADIO MANUFACTURERS ASSOCIATION 

JAN JOINT ARMY - NAVY 

THESE COLOR CODES GIVE ALL RESISTANCE 
VALUES IN OHMS 

TL32454S 



CAPACITOR COLOR CODES 

RMA 3 -~ -.5-,6 6- DOT COLOR CODES FOR 
~ICA-DIELECTRIC CAPACITORS 

JAN 6-DOT COLOR CODES FOR: 

PAPER-DIELECTRIC CAPACITORS* 

~TOLERANCE 
r- THIS DOT IS ALWAYS SILVER lr I ST }SIGNIFICANT 

6 
r20 FIGURES 

c::JC PCJ CJC:: &b po 

c? 0 9 9 9 9 9 9 I LMULTIPLYING l L
1 

LMuLTIPLYING 
VALUE 

VALUE 
20 } SI~NIFICANT L. L MULTIPLYING - 20 }SIGNIFICANT 

IST FIGURES 
-1ST IGURES VALUE 

TOLERANCE 

3-00T COLOR CODING 4-00T COLOR CODING L- CHARACTERISTIC 
(500 vocw ! 20%) (500 VOCW) 

A B F 
MICA-DIELECTRIC CAPACITORS+ 

~WORKING VOLTAGE 
rTOLERANCE ,-THIS DOT IS ALWAYS BLACK 

6 6 ,----1ST} SIGNIFICANT 

PCJ 
~ZO FIGURES 

C:JC: De:= po • 0 _<f 9 C( p= == 
,__MULTIPLYING 

L L MULTIPLYING 7 9 VALUE 
VALUE 20 }SIGNIFICANT 

'--20 } SIGNIFICANT 1ST FIGURES L. -LMULTIPLYING 1ST FIGURES 1ST} SIGNIFICANT 
~20 FIGURES 

VALUE 

FRONT 
~MULTIPLYING TOLERANCE 

VALUE 

6 6 
l- CHARACTERISTIC 

0 
C:JC: 1 ;:::::Jc::J CJC:: po 

0 9 9 G 

'-TOLERANCE L 
1 

LTOLERANCE CERAMIC-DIELECTRIC CAPACITORS ** 

~WORKING VOLTAGE LEFT BLANK 

REAR 5-DOT COLOR CODING 
-WORKING VOLTAGE 

r--TEMPERATURE COEFFICIENT 

-1ST} SIGNIFICANT 

c ,--- 20 FIGURES 

1ST} RMA COLOR CODE FOR TUBULAR 

oc:fl [~ 
rTOLERANCE lr20 SIGNIFICANT n FIGURES CERAMIC-DIELECTRIC CAPACITORS c::J 

30 

6 b ~} MULTIPLYING 

i I ~~ ~ ~j u l?CJ 
VALUE 

C:JC: pc::l CJ oq q969 9 9 
= 

TEMP. COEFFICIENT 
30} 

u I L -cTOLERANCE lT L. L MULTIPLYING 
SIGNIFICANT 

TOLERANCE '------20 FIGURES 20 } SIGNIFii"NT 
VALUE 

MULTIPLYlNG VALUE-
L___ 1ST FIGUR S 

TOLERANCE 1ST 

'--WORKING VOLTAGE (OR 
L-TEMPERATURE 

6-DOT COLOR CODI~GRACTERISTid 
(500 VOCW) COEFFICIENT 

D E H 

SIGNIFICANT 
MUL T!PLYING VALUE RMA NOTES 

COLOR FIGURE RMA MICA- AND 
VOLTAGE 

)It THE SILVER DOT IDENTIFIES THIS MARI(ING JAN MICA- AND JAN CERAMIC- RATING 
CERAMIC- DIELECTRIC PAPER- DIELECTRIC DIELECTRIC FOR WORKING VOLTAGES SEE JAN TYPE 

BLACK 0 I I I - DESIGNATION CODE . 

BROWN I 10 10 10 100 f THE BLACK DOT IDENTIFIES THIS MARKING . 

REO 2 100 100 100 200 FOR WORKING VOLTAGES SEE JAN TYPE 

ORANGE 3 1,000 1,000 ip()O 300 DESIGNATION CODE. 

YELLOW 4 10,000 10,000 400 M M CAPACITORS MARKED WITH THIS COOE HAVE 

GREEN 5 100,000 500 A VOLTAGE RATING OF 500 VOCW. EITHER 

BLUE 6 \000,000 600 THE SAND OR DOT CODE MAY BE USED FOR 
BOTH INSULATED (AXIAL-LEAD) OR UNIN-

VIOLET 7 10,000,000 700 SULATEO (RADIAL -LEAD) CAPACITORS 
GRAY a 100,000,000 001 800 
WHITE 9 1poopoo,ooo 01 900 RMA RADIO MANUFACTURERS ASSOCIATION 

GOLD - 01 01 1poo 
SILVER - 001 0 .01 2POO JAN JOINT ARMY-NAVY 

NO COLOR - 500 THESE COLOR CODES GIVE CAPACITANCES IN 
MICROMICROFARAOS. 

TL324~3S 

Figure 46. Capacitor color code. 
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~ 3 0 
6 • • , 

4 I .., • • , 
5 2 e • • , 

NOTES 

I : SWITCH S-101 VIEWED FROM DETENT SPRING SIDE IN 

EXTREME CLOCKWISE POSITION. S-202 VIEWE D 
FROM KNOB END IN EXTREME COUNTER CL OCK­
WISE POSITION. ROTOR SECTIONS ARE DESIG­

NATED BY LETTERS A,B,C,ETC., AND CONTACTS 
ARE DESIGNATED BY A LETTER AND A NUMBER. 
THE LETTER INDICATES THE ROTOR SECTION 
THRU WHICH THE CONTACTS COMPLETE A CIRCUIT. 

THE NUMBER INDICATES THE SWITCH POSITION IN 
WHICH THE CONTACT IS IN A COMPLETED CIRCUIT. 

2 : UNLESS OTHERWISE SHOWN, RESISTORS ARE IN 

R-201 
180K 

OHMS. CAPACITORS ARE IN UUF. 

3 : UNLESS OTHERWISE SHOWN,RESISTORS ARE t WATT . 

4: E- 1 TO E-4,E-101 TO E-106 ARE TEST POINTS . 

5 : FRONT PANEL IS GROUNDED TO R·F CHASSIS THRU 
PIN I ON P-201 a J-1, a TO I·F CHASSIS THRU 

PIN 19 ON P-202 a J-101. 
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3 (P-202) 

3 (J-101) 

PART 
OF 

J-202 
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Figure 47. Receiver-Transmitter RT-70/ GRC, schematic diagram. 
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1: SWITCH S-101 VIEWED FROM DETENT SPRING SIDE IN 

EXTREME CLOCKWISE POSITION. S-202 VIEWED 
FROM KNOB END IN EXTREME COUNTER CLOCK­
WISE POSITION. ROTOR SECTIONS ARE DESIG­

NATED BY LETTERS A,B,C,ETC., AND CONTACTS 
ARE DESIGNATED BY A LETTER AND A NUMBER. 
THE LETTER INDICATES THE ROTOR SECTION 
THRU WHICH THE CONtACTS COMPLETE A CIRCUIT. 

THE NUMBER INDICATES THE SWITCH POSITION IN 
WHICH THE CONTACT IS IN A COMPLETED CIRCUIT. 
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Figure 47. Receiver-Trammitter RT-70/GRC, !chematic diagram. 
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APPENDIX II 

IDENTIFICATION TABLE OF PARTS 

1. Requisitioning Parts 

The fact that a part is listed in this table is not sufficient 
basis for requisitioning the item. Requisitions must cite an 
authorized basis, such as T/O&E, TA, T/BA, SIG 7-8-10, 
SIG 10, list of allowances of expendable material, or another 

auth'orized supply basis. The Department of the Army Sup­
ply Catalog applicable to the equipment covered in this 

manual is SIG 7&8·RT-70/GRC. 

For an index of available supply catalogs in the Signal por­
tion of the Department of the Army Supply Catalog, see 

the latest issue of SIG 1, Introduction and Index. 
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2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC 

108 

Ref 
symbol 

E-119 

A-101 

0-201 

0-301 

C-47 

C-140 

C-3, 
C-43, 
C-137, 

Name of part and description 

ARMY-NAVY RECEIVER-TRANSMI'ITER RT-
70/GRC; vehicular, ground, portable; FM; xmcr 
output approx 400 mw; freq range of both rec and 
xmtr 47-58.4 me in 1 band; nom input 6 v and 90 
v DC; wjoperacing spare cubes, crystals, and dial 
lamp; mcd in metal case 7 Vs" wd x 5 lti " h x 
12 Vs " d o/a, mrs on Army-Navy AF Amplifier 
AM-65/GRC or Case CY-590()/GRC by means 
of 4 meg scuds on bottom and fastens by means 
of 4 catches, 2 on ea side at boccom edge of case; 
immersion and fungus resistant, self-luminous dial 
and control knob markings; p/o Army-Navy Radio 
Sees AN/GRC-3 thru AN/GRC-8, AN/VRC-7, 
and AN/PRC-16; Fed Tele & Radio parcjdwg 
#GA-2197- 14; US Army spec # 71-3323. 

BOARD, terminal: 24 tinned copper wire solder type 
term; term irregularly spaced on board; type LST­
E-4 natural phenolic board; 2-11 j16" lg x 2" wd x 
Ys" chk o/a; two .154" diam meg holes 1 in ea 
meg bracket on 2.312" mcgjc; 2 angle bracket meg 
feet located on lower edge, terms 1, 9, 10, ll , 14, 
15, 20, 21, 22, 23, and 24 are marked; Fed Tele 
& Rad parcjdwg #GA-1995-2 . 

BRACKET: "U" shape; cad pl brass; 1-5 /16" lg x 
49/64" wd x 1-1/16" h excluding meg scuds; cwo 
#6-32 x %" lg chd spade cype meg scuds on 
1-9/16" mcgjc; oval hole tn cop of bracket 
1-3/16" lg x .537" wd, similar co CP06SA1 brac­
ket per spec JAN-C-25 except for meg stud lg; Fed 
Tele & Rad partjdwg #GB-2134-2. 

CABLE ASSEMBLY, mechanical : SS; .030" diam; 7 
strands, 3-0.005" diam wires per strand; 23lti" lg 
oja; lug ea end .35f!5" lg x yg " diam flatted on 
end w /.067" diam hole; terminating lugs swedged 
to cable; p/o Fed Tete & Rad GA-1914-14 dial 
drive; Fed Tele & Rad parcjdwg #GA-135 7-2. 

CAP : .c/o 1 Fed Tete & Rad #GA-225 7-2 chain, 1 
#GB-1033-2 screw; and 1 #GB-1035-2 ring; round 
cap; cap portion .93 7" diam x .5 78" h, attached; 
chain 3" lg; mrs in single hole by means of V2"-20 
NF-2 x ~~" lg mtg thd on cap, has retaining chain 
attached by means of ring; Fed Tele & Rad part/­
dwg #GA-1166-2. 

CAPACITOR, fixed: ceramte dielectric; JAN cype 
CC21LKOR5C; .5 uuf ±.25 uuf; 500 vdcw; spec 

JAN-C-20A. 

CAPACITOR, fixed: ceramic dielectric; JAN type 
CC21LK020C; 2 uuf ±.25 uuf; 500 vdcw; spec 

JAN-C-20A. 

CAPACITOR, fixed: ceramic dielectric; JAN type 
CC21LH050D; 5 uuf ±.5 uuf; 500 vdcw; spec 
JAN-C-20A. 

Function of part 

Terminal board. 

Capacitor mounting bracket. 

Dial drive cable. 

Cap for antenna trimmer adjust­
ment access hole in case. 

V -7, calibrate osci llator coupling. 

V-106 beat oscillator coupling. 

C-3; V-2, 32- co 43 .5-mc 
oscillator tuning. 

C-43: Antenna circu it tuning. 
C-13 7: Discriminator coupling 

co CR-101. 

Signal Corps 
stock No. 

2C5130-70 

3Z770-24.29 

2Z1239.268 

3£7350-3-4 

2Z1607-101 

3D9000.5-5 

3D9002-53 

3D9005-117 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref Name of part and description Function of part 
Signal Corps 

symbol 
stock No. 

C-138 C-138: Discriminator coupling 
to CR-102. 

C-22 CAPACITOR, fixed : ceramic dielectric; JAN type V -3 crystal oscillator coupling. 3D9010-176 

CC21LH100F; 10 uuf ±1 uuf; 500 vdcw; spec 

JAN-C-20A. 

C-20 CAPACITOR, fixed: ceramic dielectric; JAN type V -3 plate load tuning 3D9010-177 

CC21TJ100F; 10 uuf ±1 uuf; 500 vdcw; spec 

JAN-C-20A. 

C-45 CAPACITOR, fixed: ceramic dielectric; JAN type V -7, calibrate oscillator tuning. 3D9020-61 

CC21LH200K; 20 uuf ±10o/o; 500 vdcw; spec 

JAN-C-20A. 

C-14 CAPACITOR, fixed: ceramic dielectric; JAN type V-2, r-f bypass. 3D9030-66 

CC30RH300J; 30 uuf ±5o/o; 500 vdcw; spec 

JAN-C-20A. 

C-134, CAPACITOR, fixed: ceramic dielectric; JAN type Discriminator tuning. 3D9030-61 

C-135, CC20SH300K; 30 uuf ±10o/o; 500 vdcw; spec 

C-136 JAN-C-20A; part of T-106. 

C-109, CAPACITOR, fixed: ceramic dielectric; JAN type C-109: V-2, 32- to 43.5-mc 3D9030-46 

C-112, CC21 TH300K; 30 uuf ±10/o; 500 vdcw; spec oscillator feedback. 

C-113, JAN-C-20A. C-112 and C-113: I-f transformer 

C-118, tuning, part. of T-103. 

C-119, C-118 and C-119: I-f transformer 

C-124, tuning; part of T-104. 

C-125 C-124 and C-125: I-f transformer 
tuning, part of T-105. 

C-58, CAPACITOR, fixed: ceramic dielectric; JAN type C-58: 1-f transformer tuning, 3D9030-67 

C-62, CC30LH300K; 30 uuf ±107o; 500 vdcw; spec part of T-9. 

C-101, JAN-C-20A. C-62: 1-f transformer tuning. 

C-105 C-101: I-f transformer tuning, 
part of T-1 01. 

C-105: 1-f transformer tuning, 
part of T-1 02. 

C-18 CAPACITOR, fixecf: ceramic dielectr ic; JAN type V-3, 15-mc oscillator feedback. 3D9033-37 

CC21TH330K; 33 uuf ±10o/o; 500 vdcw; spec 

JAN-C-20A. 

C-131 CAPACITOR, fixed: ceramic dielectric; JAN type V -106, beat oscillator feedback. 3D9036-13 

CC2l UK360K; 36 uuf ± 10o/o; 500 vdcw; spec 

JAN-C-20A. 

C-114 , CAPACITOR, fixed : ceramic dielectric; JAN type C-114: I-f coupling, part of 3D9047-55 

C-120, CC30HH470K; 47 uuf ±10%; 500 vdcw; spec T-103. 

C-126 JAN-C-20A. C-120 : I-f coupling, part of 
T-104. 

C-126: I-f coupling, part of 
T-105. 

C-11 CAPACITOR, fixed : ceramic dielectric; JAN type V-2, 32- to 43.4-mc oscillator 3D9051-61 

CC30RH510J; 51 uuf ±5o/o; 500 vdcw; spec feedback. 

JAN-C-20A. 

C-30, CAPACITOR, fixed : ceramic dielectric; JAN type C-30: V-4, transmitter mixer 3D9051-8 

C-37, CC21 UK5 I OK; 51 uuf ± 10o/o; 500 vdcw; spec coupling. 

C-54, JAN-C-20A. C-37: V-5, transmitter driver 

C-133, plate coupling. 

C-60, C-54: V-9, first receiver mixer 
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2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

110 

Ref 
sy mbol 

C-64, 
C-103 , 
C-108 

C.19 

C-15, 
C-40, 
C-111 

(.8 

C-5 
C-9 

C-6, 
C-7 

C-23, 
C-29, 
C-31 
C-32, 
C-38, 
C-39, 
C-52, 
C-68, 
C-115, 
C-121, 
C-127 

C-59, 
C-63, 
C-102, 
C-106 

Name of part und description 

CAPACITOR, fixed : ceram ic dielectric; JAN type 
C26TH750K; 75 uuf ± I O'fo; 500 vdcw; spec 

JAN C-20A. 

CAPACITOR, fixed: ceramic dielectric; JAN type 
CC26UKlOlK; 100 uuf ± 10%; 500 vdcw; spec 

JAN-C-20A. 

CAPACITOR, fixed: ceramic dielec tric; JAN type 
CC32LH 101 J; 100 uuf ±S ~Io; 500 vdcw; spec 

JAN-C-2 0A. 

CAPACITOR, fix ed: ceramic d ielectri c; 270 uuf 
±10o/o; neg temp coef 22 0 (to 1 ± 15 '/o ) uuf;. 
uf/"C; 500 vdcw; 1.1 65" lg x .36" diam max; 2 
radial wire leads; uninsulated ; Fed Tele & Rad 

part/dwg #GN-2 531-12-4 . 

CAPACITOR, fixed : ceramic dielectric; 300 uuf 
±10o/o; neg temp coef 22 0 ( to l ± 15 o/o) uuf/· 
uf/"C; 500 vdcw; l.ll" lg x .36" d iam; 2 radia l 
wire leads; uninsulated ; Fed Tele & Rad part/dwg 
#GN-253 1-12·5. 

CAPACITOR, fixed: ceram ic dielectric; 500 uuf 
±20o/o; var temp coef; 500 vdcw ; .460" lg x .24 0'" 
diam; radial w1re leads ; dipped phenolic insu la­
tion; Erie type # 337 Hi-K Ceramicon; Fed Tele & 

Rad part/dwg #GH-2 094-2-2 . 

CAPACITOR, fixed: ceramic dielec tric; 1500 uuf 

+SO% -Oo/o; var temp coef; 150 vdcw; 19/32" 
diam x .175" thk; max o/a; 2 radial wire leads; 
dipped Durez coating; Fed Tele & Rad part/dwg 
#GH-243 2-2. 

Function of pnrt 

gr iJ coupli ng. 
C-133: V-106, beat oscillator 

feedback. 

J.f coup ling, part of T-9. 
1-f coupling, part of T-1 0. 
J.f coup li ng, part of T-1 0 I. 
J.f coupling, part of T- 1 02. 

V-3, r-f bypass. 

- IS : V-4, transmitter mixer gr id 
coupling. 

C-40 : T-7, receiver antenna 
coupling. 

C-111: V-102, second receiver 
oscillator feedback. 

V-2, 32- to 43.5-mc 
oscillator g rid coupling. 

C-5: V-2, 32- to 43.4-mc 
oscillator padder. 

C-9: V-2, 32- to 43 .4-mc 
osci llato r padder. 

V-2, 32- 43.4-mc oscillator 
padders. 

C-23: V-4 fil ament decoupling. 
C-29: V-4 plate decoup ling. 

-3 1: V-5 filament decoupling. 
C- 32: V-5 screen decoup ling. 
C- 38: V-6 filament decoupling. 

-39 : V-6 screen decoup ling. 
C-5 2: V-8 screen decoupling. 

-68: V-8 fi lament decoupling. 
C- 11 5: Grid circu it decoup ling, 

part of T - 1 03. 
C- 12 1: Grid circui t decoup ling, 

pa rt of T-104. 
C-1 27: Grid circuit decoupling, 

part of T - 1 05. 

C-59: Plate circu it decoup ling, 
part of T-9. 

-63: Plate circuit decoupling, 
part of T- l 0. 

C-102: Plate ci rcu it decoup ling, 
pare of T- 1 0 l. 

C- 1 06: Pl ate circu it decoupling, 

part of T-1 02. 

S ig nal Corps 
stock N o . 

3D 9075-50 

3D 9L00-2S L 

3D9100-293 

3D 9270-20 

3D9300-68 

3D 9500-237 

3DA 1.500-54 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

C-26, 
C-33, 
C-49, 
C-53, 
C-55, 
C-65, 
C-128 

C-16, 
C-17, 
C-21, 
C-24, 
C-25, 
C-44, 
C-46, 
C-50, 
C-51, 
C-61, 
C-104, 
C-110, 
C-117, 
C-123, 
C-132, 
C-141 

C-157 

C-156 

C-143 

C-153 

Name of part a nd description 

CAPACITOR, fixed: ceramic dielectric; I 500 uuf 
±20o/o ; var temp coef; 5GO vdcw; .7 1" lg x .24 " 
diam; radial wtre leads; dipped phenolic insula­
tion; Erie type # 33 7 Hi-K Ceramicon; Fed Tele & 

Rad partjdwg #GH -2 094-2-3. 

CAPACITOR, fixed : ceramic dielectric; 3000 uuf 
±20% ; var temp coef; 500 vdcw; .93 7" lg x .3 12" 
diam; radial wire leads; dipped phenolic insula­
tion; Erie type # 33 7 Hi K Ceramicon; Fed Tele & 

Rad partjdwg #GH-2 094-2-5. 

CAPACITOR, fixed : electrolytic; 2 sect; capacity be­
tween square coded and plain term 1000 uf, be­
tween semicircle coded and plain term 500 uf 
tolerance both sect -10o/o + 150o/o; I 0 vdcw ea 
sect; working temp range -20 ro +85 oC; 
1-15/32" diam x 2" lg excluding meg tabs and 
term; HS metal can; 3 solder lug term on bottom; 
all term insulated from can ; 4 mtg tabs on bottom, 
. 190" wd x .032" thk x 9/32" lg, 90 deg apart 
on .508" rad; marked w /date of mtg, term cod ing, 
capacity and working Aerovox #GH-1190-2; Fed 
Tele & Rad part/dwg #GH-1190-2. 

CAPACITOR, fixed: electrolytic; 3 sect; capacity be­
tween semicircle coded and plain term and square 
coded and plain term ea 30 uf and between triangle 
coded and plain term 15 uf, tole rance all sect -1 Oo/o 
+150o/o; 150 ·vdcw ea sect; working temp range 
-20 co +85 °C; 1-15/32" diam x 2" lg excluding 
mtg tabs and term; HS metal can; 4 solder lug 
term on bottom; all term insulated from can; 4 mtg 
tabs on bottom .190" wd x .032" thk x 9/32" lg, 
90 deg aprt on .508" rad; marked wjdate of mfg, 
term coding, capacity and working v, Aerovox 
#GH-1191 -2; Fed Tele & Rad part/dwg #GH-
1191-2. 

CAPACITOR, fixed: mica; JAN type CM20B101J; 
100 uuf ±5o/o; 500 vdcw; spec JAN-C-5 . 

CAP.ACITOR, fixed : mica; JAN type CM20B20 1J;. 
200 uuf ±5 o/o ; 500 vcfcw; spec JAN-C-5. 

Function of part 

C- 26 : Padder capacitor for T- 5. 
C-33: Padder ca:ncitor for T-6. 
C-49 : V-7 plate decoupl ing. 
C-5 3 : V-8, first r-f mixer coupling. 
C-55: Padder capacitor io plate 

circuit of V-8 . . 
C-65: V-11 screen decouj: ling. 
C-128 : V-101 filament 

decoupling. 

C-1 6: V-2 , plate decoupling. 
C-1 7 : V- 3, screen decoupling. 
C-21: V-3, plate decoupling. 
C-24 and C-25 : V-4 filament 

decoupling. 
C-44: Antenna coupling. 
C-46 : V-11 filament decoupl ing. 
C-50: V-7 filament decoupl ing. 
C- 51: V -R filament decoupling. 
C-61: V -10 filament decoupl ing. 
C-104: V-101 filament 

decoupling. 
C-110: V-I 12 plate decoupling. 
C-11 7 : V-103 screen decoupl ing. 
C-12 3 : V-104 screen decoupling. 
C-1 32: V-105 screen decoupling. 
C-1 4 1: V-106 audio coupling. 

C-15 7A: V-108 filament 
decoupling ( 1000 uf ) . 

C-15 7B: J-101 microphone 
decoupling ( 500 uf ) . 

C-156A: V-108 plate decoupling 
( 15 uf). 

C-156B: V-107 B+ decoupling 
( 30 uf). 

C-156C: V-107 plate decoupl ing 
( 30 uf). 

CR-101 and CR-102 rf bypass. 

V-108, audio de-emphasis. 

Signal Corps 
stock No. 

3DAL500-50 

3DA 3-l42 

3DB 1000-25 

3DB30-63 

3K2010122 

3K20201 22 
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2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

112 

Ref 
symbol 

C-12, 
C-13 

C-142 

C-1 

C-28, 
C-36, 
C-42, 
C-57 

C-2 

C-107, 
C-116, 
C-122, 
C-130, 
C-147, 
C-154 

C-145, 
C-150, 
C-151 

C-144 

C-155 

Name of part a nd description 

CAPACITOR, fixed : mica; 500 uuf ±107o ; 500 
vdcw; temp coef letter E; .463" cliam x 1/16" thk 
excluding term; button type metal case; 3 mtg tab 
and 1 eyelet term ; mrs by means of 3 mtg tabs on 
bo:tom which also act as term; capacity color code 
on u!Jper outside edge; Erie type # 370CH or equal ; 
F~d Tele & Rad partjdwg #GH-2138-2 . 

CAPACITOR, fixed: mica; JAN type CM20B511J ; 
510 uuf ±5o/o; 500 vdcv:; spec JAN -C-5. 

CAPACITOR, fixed: mica; JAN type CM30B222 K; 
2200 uuf ±10% ; 500 vdcw; spec JAN C-5. 

CAPACITOR, fixed: mica; 3000 uu f ±10?'o ; 500 
vdcw; temp coef letter E; .651" diam x .1 02" thk 
excluding term; 3 mtg tab solder lug term on bot­
rom outer edg~ and 1 post type solder term 1n 
err of bottom; lugs are 3/32" wd x .007" thk x 
5/32" h spaced 90 deg apart on 1,'1 " rad; stud .062" 
diam x 3/16" lg; mrs by means of term tabs; capac­
ity, color coded around outer upper edge; Erie rype 
#4 700; Fed Tele & Rad part/dwg #GH-21 39-2. 

CAPACITOR, fixed: mica; JAN type CM35B682 K; 
6800 uuf ± IO ?'o; 500 vdcw; spec JAN -C-5. 

CAPACITOR, fixed: paper dielectric; JAN type 
CN20E103M; 10,000 uuf ±20o/o ; 120 vdcw; spec 
]AN C-9 1. 

CAPACITOR, fixed: paper dielectric; JAN type 
CN22 A103M; 10,000 uuf ±20o/o ; 300 vdcw; spec 
]AN-C-9 1. 

CAPACITOR, fixed: paper dielectric; 50,000 uuf 
+40o/o - I5 o/o; 600 vdcw; HS metal case; %" diam 
x 1 %" lg excluding term and mtg bkt; oil impreg­
nated ; term are 1 axial wire lead, and mtg bracket ; 
internally grounded; U shaped single hole mtg brac­
ket mtd axially on 1 end, hole # 6-32 NC-2 thd; 
]AN type CP25A2EF503X capacitor w I special 
mtg bracket attached; Fed Tele & Rad pa rtjdwg 
#GH-2366-2. 

CAPACITOR, fixed : paper dielectric; JAN type CP-
61B6EE503X; 2 sect; ea 50,000 uuf +-10o/o -15 o/o; 
400 vdcw; spec JAN-C-25 . 

F uncti on of pa rt 

V-2 filament bypass. 

V-106 aud io de-emphas is. 

V- I au dio pre-emphas is. 

-28: V-4" plate decoupling. 
C-36 : V-5 plate decoupling. 
C-42: V-6 pl ate decoupl ing. 
C-57 : V-8 plate decoupling. 

V-1 plate coil tuning. 

C- 107 : V-103 fil ament 
decoupling. 

C-11 6: V-104 fil ame·nt 
decoupling. 

C-122: V-105 filament 
decoupling. 

C-130 : V-101 filament 
decoupling. 

C-147: V-107 squelch decoupling. 
C-154: V-108 audio coupling. 

-145 : V-106, audio coupling. 
C-150 : V-107 screen decoupling. 

-151 : V-107 noise amplifier 
coupling. 

V-106 and V-108 fil ament 
decoup li ng. 

-155A : V-106 filament 
decoupling ( 50,000 uuf ). 

C-155B : V-108 audio decoupling 
( 50,000 uuf). 

Signal Corps 
stoek No. 

30 9500-241 

3K2051122 

3K3022221 

3DA3-1 43 

3K3568221 

3DA10-380 

3DA10-447 

3DA50-444 

3DA50-445 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

C-35 

C-41 

C-4 

C-10 

C-27, 
C-34, 
C-48, 
C-56 

H-301, 
H-302, 
H-303, 
H-304 

Name of part and description 

CAPACITOR, variable: au dielectric; neutralizing; 
concentric type; 0.3 to 3 uuf; 1500 v AC peak; 
1" lg x 5/16" diam excluding adj screw and rerm; 
term are single pigtail lead and mrg stud; one #-
12-24 x 7 / 32" lg mrg stud; glass insulating adj 
scdr slot; mrg scud 7 /32" lg flaned on 1 side ro fir 
.183" wd x .223" lg "D" hole; Corning Glass code 
#690082 or equal; Fed Tele & Rad parrjdwg 
#GH-1989-2- l. 

CAPACITOR, variable; air dielectric; place meshing 
type, single:: seer; 2.6 ro 13.3 uuf; SLC characteris­
tic; 800 v RMS tesr; 1-9/32" lg x Ys" wd x %" h 
o/a excluding shaft, shaft .188" diam x Y2" lg, 
bushing Vt"-32 x %" lg; scdr adj; 15 SLC silver 
pl brass plates; 180 deg clockwise rotation; ceramic 
insulation; solder lug term; single hole mtg by !!.! " 
diam meg bushing; tropicalized, supplied wjhex 
mtg nut; Fed Tele & Rad parrjdwg #GH-2090-2. 

CAPACITOR, variable; air dielectric; plate meshing 
type, single sect; 2.6 to 13.3 uuf; SLC characteristic; 
800 v RMS test ; 1-9/ 32" lg x Ys" wd x %" h o/a 
excluding shaft, shaft . 188" diam x Vt" lg, locking 
type bushing Vt "-32 x %" lg; scdr adj; IS SLC 
si lver pl brass plates; 180 deg clockwise rotation; 
ceramic ir'lsulation; solder lug term; single hole meg 
by !!.! " diam mtg bushing; tropicalized, supplied 
w /hex mtg nut and hex locking nut; Fed Tele & 

Rad part/dwg #GH-2091-2 . 

CAPACITOR, variable : air dieleerric; plate meshing 
type, 5 seer; sect 1, 2, 3, 4 capacity 1/uuf to 35.48 
uuf sect 5 capacity 14 uuf to 76.96 uuf; SLF; 1000 
v RMS test ; 6.449" lg excluding shaft x I % " wd 
x 2-1/16" h excluding term ; shaft 13/32" lg x 
%" diam; no trimmer adj; sects 1, 2, 3, 4, ea 7 
cad pl steel plates sect 5, 23 cad pl steel places; 180 
deg counterclockwise rotation; ceramic insulation; 
lug term ; three #4-40 NC-2 thd mtg holes, 2 on I 
side of bonom on 4 'Ys" err, rhird on other side of 
bonom 1.093" from ctr line of ocher 2 holes and 
1-29/32" back from front hole; special calibration 
sect mrd on rear of shaft outside of frame; RCC 
parr # CN-800231; Fed Tele & Rad partjdwg 
#GH-1022-14. 

CAPACITOR, variable : ceramic; rotary type, single 
sect; 3 uuf to 12 uuf; 500 vdcw; zero uufjufj"C; 
55/64" lg x 21/32" wd x }8" h excluding term; 2 
solder lug rerm; two .120" diam meg holes on .445" 
mrg/ c; scdr slot adj; ceramic base; Erie type #NP­
OTS2A or equal; Fed Tele & Rad parr/ dwg #GH-
1990-2. 

CATCH, fastener: p/o Fed Tele & Rad #GA-1718-
14 case assem; c/o 1 back plate, 1 lever, 2 ea out­
side and inside links, 2 pins, and 2 springs; steel, 
z1nc pl and olive drab iridired; 2-1/16" lg x 
1-7 /16" wd x Y2" din locked posit ion; two .144" 
diam mtg holes on back plate, .43 7" c to c; Sig C 
dwg #SC-D-2 064B. 

Function of part 

V-5 neutralizing adjustment. 

Antenna tuning. 

V -2 oscillaror tuning. 

C-lOA: V-2 oscillator tuning. 
C-1 OB: V -4, transminer mixer 

tuning. 
C-1 OC: V- 5, transmitter driver 

tuning. 
C-lOD : Transmitter power 

amplifier tuning. 
C-lOE: V -8, first r-f amplifier 

(receiver ). 

C-27: V-4, transmitter mixer 
tuning. 

C-34: V-5, transminer driver 
tuning., 

C-48: V -7, calibrate oscillator 
tuning. 

C-56: V-8, first r-f amplifier 
tuning (receiver) . 

Mounting catches. 

Signal Corps 
stock No. 

3D9003V-21 

3D9013VE3 

3D9013VE3-1 

3D9076VE96 

3D901 2V-24 

6Z3810-97 

113 



2. 

114 

Identification Table of Parts for Recerver- ransmr T "tter RT-70/GRC (contd) 

Ref 
symbol 

H-101 

H-102 

0-202 

0-1, 
0-2, 
0-102, 
0-103 

L-18 

L-21 

L-119 

L-4 

L-1, 
L-7, 
L-8, 
1-9. 

Name of part and description 

CLAMP: cable clamp; steel; electro tin pi ; 1-13/16" 
Jg x W' wd x .2195" h o/a, two .159" diam meg 
holes on 1.562" migjc; rectangular clamping space 
1" lg x 3/1 6" h; p/o Fed Tele & Rad #GA-
1852-14 IF assem; Fed Tele & Rad part/dwg #GB -
22 10-2-l. 

CLAMP: cable clamp; steel; electro tin p i; 1 Ys " lg x 
Y4 " wd x .2 195" h o/a; two . 159" diam mtg holes 
on 1.3 7 5" mtg/c; rectangular clamping space 
13/16" lg x 3/1 6" h; p/o Fed Tele & Rad #GA-
1852- 14 IF assem; Fed Tele & Rad part/dwg #GB-
22 10-2-2. 

CLIP: spring temper phosphor bronze; %" lg x Ys " 
wd x .11" thk; 2 sides and lower edge turned over 
1/16" on 1/16" rad, top edge straight, single .154" 

c! iam mtg hole, mts against metal plate and pro­
vi:ies holding action when wrench is slipped be­
tween clip and plate, hold 2 wrenches; p/o Fed 
Tele & Rad #GA-1850-14 front panel assem; Fed 
Tele & Rad part/dwg # GB-2679-2. 

CLIP : crystal hold ing clip; nickel pi spring temper 
phosphor bronze; 1 ¥8" lg x Ys" wd x 7 /32" thk 
o/ a; clip opening 7 / 32" U shaped, front lips bent 
at 45 deg angle to faci litate applicat ion; meg hole 
in base of U .1 28" diam; Fed Tele & Rad part/dwg 
#GB-1702-2. 

COIL, RF : antenna; single wnd, single layer wnd; 
unshielded; 4 turns #14 B & S ga (.064") soft 

copper wire; l" lg x .909" wd x ! " h o/a; air core; 
mts by term which are looped ends of coi l; silver 
pi; Fed Tele & Rad part/dwg #GA-2209-2. 

COIL, RF: choke single pie universal wnd; un­
shielded; .7 5 mh at 1000 cps, 12.5 ohms DC re­
sistance; approx 5 I 16" diam x Y2" lg excluding 

leads; powdered iron core; 2 axial V{ ire leads; im­
pregnated for tropical use; Muter part #C- 7 308; 
Fed Tele & Rad part/dwg #GN-1693-2. 

COIL, RF: choke; 2 pies, universal wnd; unshielded ; 

2.5 mh at 1000 cps, 28 ohms DC resistance; ap­
prox Ys" diam x 17 / 32" lg excluding leads; pow­
dered iron core; 2 axial wire leads; impregnated for 
tropical use; Muter part #C-7309; Fed Tele & Rad 
part/dwg #GN-1694-2. 

COIL, RF: choke; single wnd, single layer close wnd; 
unshielded; 35 turns # 30 AWG enameled wire; 

Ys" l g x .2" diam excluding leads; phenolic core; 2 
axial wire leads; phenolic resin coated and wax im­
pregnated; Muter part #C-7304; Fed Tele & Rad 
part;dwg #GN-1311 -2 . 

COIL, RF : choke; single layer choke wnd; unshielded ; 

63 uh at 1000 eye, 1.9 ohms DC resistances; 95 
turns #35 AWG wire; Ys " lg x 5/16" diam; pow­
dered iron core; two 1 Y2" lg axial wire leads; 

Function of part 

Wiring cable clamp. 

Wiring cable clamp. 

Holding clip, set screw wrenches. 

Crystal holding clips. 

Antenna tuning. 

"II or tuning V-7, calibrate osc• at 

choke. 

Discrim inator load 
(CR-101 and CR-102). 

V-2 oscillator decoupling . 

d Piing. L-1: V-1 filament eco_u 
L 7. V-2 plate decoupltng. 
· · v 3 plate 

L-8, L-9, and L-11: • 

decoupling. 

Signal Corps 
stock No. 

2Z2646.65 

2Z2646.66 

2Z2712. L74 

2Z2712.l 75 

3CL084K-Ll3 

3C345-7 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

L-11, 
L-12, 
L-14, 
L-17, 
L-19, 
L-20, 
L-22, 
L-24, 
L-26, 
L-28, 
L-102, 
L-104, 
L-108, 
L-111, 
L-114, 
L-118 

L-5, 
L-6, 
L-107 

L-10 

L-16 

L-13 

L-3 

Name of part and description 

marked 70 uh; phenolic coated ; wax impregnated 
and phenolic covered ; Muter part #C-73 07; Fed 
Tele & Rad part/dwg #GN-1312-12. 

COIL, RF: choke; single layer close wnd; unshielded; 
77.9 uh at 1000 eye; 1.13 ohms DC resistance; 65 
turns #33 A WG wire; ~1 " lg x 5/ 16" diam; 
phenolic form w/powdered iron core; two 1 Y:!" lg 
axial wire leads; marked 30 uh; phenolic resin 
coated and wax impregnated; Muter part #C-
7305-1; Fed Tele & Rad part/dwg #GN-1314-2-
GRI. 

COIL, RF: single wnd, single layer clos~ wnd; un­
shielded; 27 turns #26 AWG wire; 1.1" lg x 
9/16" diam o/a; phenolic form mtd on electro tin 
pl brass insert; air core; coil form Y:!" max diam 
x 1-l/ 16" lg o/a; single "D" hole mtg, insert 
tapped 5/16"-32 NEF-2 thd x 3/16" d; 2 solder 
lug term on side of coil form; Fed Tele & Rad 
part/dwg #GA-2066-2. 

COIL, RF: 2 wnd, single layer wnd; unshielded; I 
wnd 5 11.1 turns #18 AWG tinned copper wire, 
other wnd 5 Ys turns # 18 A WG tinned copper 
wire; 1-21/32" lg o/a x IV:!" wd x 1-1/16" h o/a; 
ceramic form mtd on phenolic place, air core; coil 
form l-15/32" lg x .65" max diam phenolic plate 
1 Y:!'' lg X 1-1/16" wd X 5/32" thk; tWO .128" 
diam meg holes in phenolic plate on .687" mtg/c; 
2 solder type term on meg plate, I on coil form ; 
phenolic plate has "D" shaped hole for mtg trim­
mer capacitor not supplied as part of coil ; Fed 
Tele & Rad part/dwg #GA-2633-2. 

COIL, RF: mixer plate loading coil; single wnd, single 
layer wnd; unshielded; approx 4 turns #14 AWG 
si lver pi copper wire; .628" diam x 1-5/16" lg 
o/a; air wnd, air core; mts by means of ends of 
coil which are bent into hook type term; 2 solder 
type term 1 on either end of coil; Fed Tele & Rad 
part/dwg #GB-2690-2. 

COIL, RF : oscillator plate tuning coil; single wnd, 
single layer wnd; unshielded; 2 Y:! turns #16 AWG 
si lver pl copper wire; Ys" lg x 1 Ys" wd x %" d 
o/a; ceram ic form, air core; coil form Ya" lg x 
.625" diam w /saddle type mtg bkt on front end 

Function of par~ 

L-12 and L-14: V-4 plate 
decoupling. 

L-1 7 and L-19: V -6 plate 
decoupl ing. 

L-20: V-8 plate decoupling. 
L-22: V-7 plate decoupl ing. 
L-24 : V -9 plate decoupling. 
L-26: V-10 plate decoupling. 
L-28: V-11 plate decoupling. 
L-102: V-101 plate decoupling. 
L-104: V-102 plate decoupl ing. 
L-108: V-103 plate decoupling.­
L-111: V -104 plate decoupling. 
L-114: V-105 plate decoupling. 
L-118: V -106 plate decoupling. 

L-5 and L-6: V-2 filament 
decoupling. 

L-107: Oscillator plate load. 

V-3 crystal oscillator coil. 

L-16A: V-5 driver tank coil. 
L-16B: Neutralizing coil. 

V-4 mixer tuning. 

V-2 grid tuning coil. 

Signal Corps 
stock No. 

3C345-3 

3Cl084K-114 

3Cl084K-115 

3Cl084K-116 

3C1084K-117 



. . . . RT-70/GRC (contd) ____,~ ~2~·~1~d:e:n~h~fi~c:a:t•:o:n~T~a:b~l~eo~f~P~o~r:ts~~fo:r~~R:ec:e~•:v:e:r-~T~r:a:n:s:m~•~tt:e:r~~~~~~----~~~::----- si:~k~ 
Function of part ~ 

1------------------------
Ret 

symbol 
Name of Part and description 

L-23 

P-1 , 
P-2 

P-201 

P-202 

J-201 

I 

116 

J-203 

1 \Is" lg X 'W' wd X W' thk; tWO .119" diam mtg 
holes in bkt on .876" mtgjc; I solder lug term on 
side of form other term pigtail end of coil ex­
tending 1 W' from end of coil form; Fed Tele & 
Rad partjdwg #GA-23 74-2. 

COIL, RF: receiver RF plate tuning coil; Single wnd, 
single layer wnd; unshielded ; 4~ turns electro tin 
pl CO?per ribbon pl onto glass coil form; 13/16" 
lg x 9/16" diam oja excluding pigtail term; glass 
form wj electro tin pl brass mtg insert air core; coil 
form 1-3/16" lg x 9/16" diam; single hole mtg, 
insert tapped 5/ 16"-32 NEF-2 x 3/16" d; 2 pig­
tail leads extend .radially from side of coil form; 
Ped Tele & Rad part/dwg #GH-2 3 79-2 . 

CONNECTOR, plug: single round female cont; 
st raight; .687" lg x .105'' wd x .105'' h; 4 finger 
spring type round phosphor bronze body, silver 
pl; mrs on wire by solder lug term extending from 
Cinch type # 120]6709 or equal; Fed Tele & Rad 
partjdwg #GB-2158-2. 

CONNECTOR, plug: 15 round female cont; straight; 
1 Y:z" lg x %" wd x .415" h excluding term; rec­
tangular phenolic bo:ly; two .15" mrg holes on 
1.1 88" mtg/c; conr marked from 1 to 15 ; Am­
phenol dwg # 26-150; Fed Tele & Rad partjdwg 
#GH-2 126-12. 

CONNECTOR, plug : 20 round female cont; straight; 
2- 1/32" lg x 13/16" wd x 1-3/64" h o/a; rec­
tangular phenolic body; two .128" diam mtg holes 
on diagonally opposite corners of body on .2 18" x 
1.780" mtgj c; 20 solder lug term extending 5/16" 
from bottom of bo:ly marked from 0 to 19, .125" 
diam x 5 I t6" lg locating pin for maring receptacle; 
Amphenol dwg #26-8 12 or equal; Fed Tele & Rad 
partf dwg # GH-2246-2. 

CONNECTOR, receptacle: single round female cont; 
straight; 1-9/32" lg x 9/16" diam oja; cylindrical 
brass body; silver pl; polyethylene insert; mrs thru 
hole in panel, body has % "-32 NEF -2 thd 11/32" 
lg; "0" ring wp seal in panel bushing, supplied 
w / lockwasher and nut; Amphenol dwg # 31-1 02 ; 
Fed Tele & Rad part/dwg #GH-2 118-2. 

CONNECTOR, receptacle : 9 round female con r; 
straight; 1-15/32" diam x 1 ~1l" max lg oj a; conr 

rated 10 amp at 800 v ac; cylindrical brass body, 
electro tin pl finish , locking; molded phenolic in­
sen; single hole mtg, [1,:1" -18 NEF-2 x %" lg 
mtg bushing; "o·· ring wp seal 1n mtg flange, 
supplied w / span ner type mtg nut and lockwasher, 
immersion and salt spray resistant, 2 index fl ats on 
mtg bushing, l 't" -20 double thd tapped metal 
insen in ctr of phenolic insert provides locking 
action w / mating plug, locating key in shell and 
groove in insen; Am phenol dwg # 161-3; Fed Telc 
& Rad Part/dwg #GH-2082- 12. 

I ______ _ 

I 

'f' late tuning. V-8, r-f amp!J ICC P 

P-1 : 1-f connector. 
nector. P-2: Anu~nna con 

f h ss is plug. Panel to r- c a 

. f chassis plug. Panel to I · 

Antt:nna connector. 

Power connecwr. 

I 

I< 118 3C!084 . 

zz3o76-3 L 

o6z-233 
2z3 

o7o-49 zZ3 



2. Identification Table f p r--- o arts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

~-----
J-202 

J-1 

J-101 

0-3, 
0-4, 
O-s, 
0 -6 

0-7 

0-203 

Y-2 

Y-102 

Name of pnrt and description ! ______________________ _ 

CONNECTOR, receptacle: 10 round button type 
cont; straight; 1.286" max diam x 1.197" max d 
?f a; cylindrical stainless steel body, sand blast fin­
Ish, lock ing; molded phenolic insert ; single hole 
mtg, 1" -32 NS - 2 x S/ 16" lg thd meg bushing; 
"0" . n ng wp seal on meg flange, supplied wjspan-
ner type m eg nu t, immersion and salt spray res ist­
ant, index flats on mtg portion; Amphenol dwg 
# 164-7 or Cannonelec dwg #1 7651-1; Fed Tele 

& Rad partjdwg # GH-2079- 12. 

CONNECTOR, receptacle: 15 round male cont; 
straight; l \t2 " lg x ~ " wd x 13 / 64" h excluding 
t-:: rm and cont; rectangu lar phenolic l:o::ly; two 

150" d ' · 1am mtg holes on 1. 188" mtgj c; cont 
marked from 1 to 15; Amphenol dwg # 26- 151 ; 

Fed Tele & Rad part/dwg #GH-2 127- 12. 

CON NECTOR, receptacle: 20 round male cont; 
straight; 1-31/32" lg x ')1,1 " wd x ~t.!i " h oj a; rec­
tangular molded phenolic body; two .1 28" diam 
mtg holes on diagonally opposite corners of body 
on .2 18" x 1.718" mtg/ c; cont marked from 0 co 
19, locating hole fo r mating plug; Amphenol dwg 
# 26-813 or equal; Fed Tele & Rad partjdwg 

#GH-229 1-2. 

CORE, adjustable tuning: cjo 1 Fed Tele & Rad 
# GH -1746-2 tuning core, 1 # GB-1468-2 stud, and 
1 # GB-2709-2 nut; 1 ~4 " lg x 7/1 6" diam oja; 
single hole mtg by means of 5/16" - 32 NEF-2 x 
Vs " lg thd on stud portion; slotted hexagon head 
adj nut on end of core stud; Fed Tele & Rad part/­

dwg #GA-1987-2. 

CORE, adjustable tuning: cjo 1 Fed Tele & Rad 
#GH-174 5-2 tuning core, 1 #GB-1 77 5-2 stud, 
and 1 #GB-2709-2 nut; 1-7 j16" lg x W' diam 
o/a; single hole mtg by means of 7 j16" - 32 NS-2 
x Vs " lg thd on stud portion; slotted hexagon head 
adj nut on end of core stud; Fed Tele & Rad part/-

dwg #GA-1988-2-Grl. 

COUPLING ASSEMBLY, flexible : p/o Fed Tele & 

Rad #GA-191 4- 14 dial drive; c/o 1 Fed 'Tele & 

Rad #GA-1259-12 coupling sub-assembly, and 1 
Torrington #GB-47 needle bearing; round shape; 
1-15/16" max diam x approx Ys " lg; pulley por­
tion .4 325" diam shaft meg hole; collar po~tion 
Ys " diam shaft hole; bellows type flexible portion 
between pulley and collar; Fed Tele & Rad part/-

dwg #GA-1260-1 2. 

CRYSTAL UNIT, quartz: Army-Navy crystal Unit 
CR-18/U; single crystal place in Army-Navy Crystal 
Holder HC-6/U; nom freq 1000.000 kc; Sig C spec 

71-3314. 

CRYSTAL UNIT, quartz: Army-Navy Crystal Unit 
CR-18/U; single crystal plate in Army-Navy Crystal 
Holder HC-6/U; nom freq 1400.000 kc; Sig C spec 

71-3314. 

Function of part 

Audio connector. 

Panel to r-f chassis receptacle. 

Panel co i-f chassis receptacle. 

Adjustable tuning cores. 

Adjustable tuning core. 

Dial drive co variable capacitor 

coupling. 

Calibrate oscillator. 

Beat oscillator. 

Signal Corps 
stock No. 

2Z3030-27 

2Z3035-3 1 

2Z3040-11 

2Z3262-51 

2Z3262-52 

2Z3274-4 

2X209-1000 

2X209-1400 

117 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

118 

Ref 
symbol 

Y-101 

Y-1 

CR-101, 
CR-102 

CR-101, 
CR-102 

0-204, 
0-205 

0-206 

H-201, 
H-202, 
H-203, 
H-204 

0-207 

0-208 

Name of parl and descriplion 

CRYSTAL UNIT, quartz: Army-Navy Crystal Unit 
CR-18/U; si ngle crystal plate in Army-Navy Crystal 
Holder HC-6/U; nom freq 6800.000 kc; Sig C spec 

71-3 314. 

CRYSTAL UNIT, quartz: Army-Navy Crystal Unit 
CR-18/U; single crystal plate in Army-Navy Crystal 
Holder HC-6/U; nom freq 7500.000 kc; Sig C spec 
71-3314. 

CRYSTAL UNIT, rectifying : plastic case; .83 rna 
max inverse· current at -50 v, 5 rna min forward 
current at + 1 v, shu nt capacity 1.0 uuf; .5" lg x 
.24" diam oja; 2 axial wire leads; marked IN-43; 
RMA type #1N-43; WECo catalog #lN-43. 

OR ALTERNATE 

CRYSTAL UNIT, rectifying: .8 rna max inverse cur­
rent at -50 v, 5 rna min forward current at + 1 v, 
shunt capacity 1.0 uuf; Ys" lg x !1.1 " diam; 2 axial 
wire leads; Sylvania Prod catalog #IN-34A. 

DISK, marker: p/o Fed Tele & Rad #GA-1 850-1 4 
front panel assem; solid white lamicoid; circular 
plate shaped; .43 7" diam x 3/ 64" thk; chamfered 
around upper edge; Fed Tele & Rad panjdwg 
#GG-1080-2 . 

DRIVE, dial: 1 Fed Tele & Rad #GB-1094-2 float­
ing gear, 1 #GB-1095 -2 pinion, 1 #GC-1184-14 
drum, 1 #GC-1234-14 pulley holder, 1 #GA-1260-
12 coupling assem, 1 #GB-1262-2 dial, 1 #GA-
1357-2 cable assem, 2 #GP-1 744-2 index cams, 1 
ea #GB-1777- 12 and #GB-1 778-12 shafts, 1 #GA-
1780-2 gear assem, 1 #GA-1 791-2 pinion holder 
assem, 1 #GA-1794-2 hub assem, 1 #GA-2072-2 
indicator assem, and mise clamps, collars; springs, 
washers, and std hardware; round shape w / 2 off­
set arms, 1 arm has coupling assem other has idler 
pulley; approx 6-5/16" wd x 3\1;! h x 2-11/16" d 
oj a; two .169" diam csk mtg holes, 3.063 c to c; 
luminoil; white markings on dial, diamond shape 
calibrations and numerals from 47 to 58 incl; Fed 
Tele & Rad partj dwg #GA-1914-14. 

FASTENER, Dzus: die cast zinc and steel, olive drab 
finish; 1Ys" lg x 1-5/16" wd x 5/16" thk oja; 
mts by shaft thru ~-4 " diam clearance hole; pre­
loaded spring pressure unlocked approx 32 lb, 
locked 45 lb; Dzus dwg #X-486; Fed Tele & Rad 
partjdwg #GA-2178-2 . 

GASKET: neoprene or Buna N; single hole; rectangu­
lar; 6.6" lg x 4.413" wd x .187" thk o/a; hole 
6.12" lg x 3.933" wd; durometer hardness 35-40; 
pj o Fed Tele & Rad #GA-1850-14 front panel as­
sem; Fed Tele & Rad partjdwg #GR-1443-12-2 . 

GASKET: rubber or rubber substitute; single hole; 
circular; 1~" OD x 1Ys" ID x .093" thk o/a; 
durometer hardness 35-40; pjo Fed Tele & Rad 
#GA-1850-14 front panel assem; Fed Tele & Rad 
partj dwg #GR-1073-2. 

Fu nclion of purl 

Receiver oscillator. 

Transm itter oscillator. 

Discriminator diodes. 

OR ALTERNATE 

Discriminator diodes. 

Marking disk detent frequency 
indication. 

Dail drive. 

Panel to case fasteners. 

Panel to case waterproof gasket. 

Dial window gasket. 

Signnl Corps 
stock No. 

2X209-68 00 

2X209-7500 

2Z1N43 

2]1N34~ 

2Z3807-2 7 

273876-1 27 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
SYmbol 

0-209 

0-210 

0-302 

H-2os 

Nnme of pnrt nnd description 

GASKET: Buna N ; single hole; circular wjcircular 
cross section; %" OD x !hi " ID x 1/16" thk; p/o 
Fed Tele & Rad #GA-1850-14 front panel assem; 
Linear Inc part # 1820-6; Fed Tele & Rad part/dwg 
#GS-1948-1-4. 

GASKET: Buna N ; single hole; circular wjcircular 
cross section, 9/16" OD x %" lD x 3/32" thk ; 
p/o Fed Tele & Rad #GA-1 850- 14 front panel 
assem; Linear Inc part # 1820-8; Fed Tele & Rad 
partjdwg #GS-1948- 1-7 . 

GASKET: Buna N; single hole; circular wjcircular 
cross section; :y.j " OD x 9/16" lD x 3/32" thk ; 
p/o Fed Tele & Rad #GA-17 18- 14 case assem; 
Linear Inc part # 1820- ll. 

INSERT, insulator: p/o FCfl Tele & Rad #GA-1 850-
14 front panel assem; polystyrene; circu lar wjbev­
eled sides; .428" max OD x .378" max lD x .109" 
rhk, sides taper at 30 deg angle from top to bot­
rom; mrs in tapered hole in lamp cap screw; Fed 
Tele & Rad partjdwg #GP-2696-2 . 

INSERT, threaded: pjo Fed Tele & Rad #GA-1718-
14 case assem; steel, cad pi and olive drab iridited; 
generally rectangular w /1 rounded end ; 1-5/ 16" lg 
x %" wd x .1196" thk; two # 6-32 NC-2 tapped 
holes on .437" err; Fed Tele & Rad part/dwg 
#GB-1172-2. 

INSULATOR, feedthru: cy lindrical shape; white 
grade L-4 steatite, unglazed; 19/32" lg oja; .1 87" 
o/a diam; mrs in .168" diam hole; c/o 1 Fed Tele 
& Rad #GB-1587-2-1 term, 2 #GG-1589-2 ceramic 
bushings, 1 #GR-1 588-2 silicone rubber grommet, 
and 1 #BG-1 590-2-1 eyelet, supplied unassembied; 
Fed Tele & Rad part/dwg #GA-1584-2 . 

INSULATOR, feedrhru: cylindrical shape; white 
grade L-4 steatite, unglazed; 11/16" lg oja; .187" 
o/ a diam; mrs in .168" diam hole; cj o 1 Fed Tele 
& Rad #GB-2 51 2-2 term, 2 #GG-1589-2 ceramic 
bushings, 1 #GR-1588-2 si licone rubber grommet, 
and 1 #GB-1590-2- 1 eyelet; supplied unassembled; 
Fed Tele & Rad part/dwg #GA-25 29-2. 

INSULATOR, plate : generally rectangular w fends . 
rounded; type LTS-E-5 natural phenolic; 1yg " lg 
o/a; :y.j " wd, 9/16" diam hole in ctr, two .128" 
diam mtg holes on Ys " mtg/c, material 1/32" thk; 
p/o Fed Tele & Rad #GA-1855-12 osc assem; Fed 
Tele & Rad partjdwg #GP-1847-2. 

INSULA TOR, standoff : round post shape; natural or 
black grade LTS-E-4 phenolic, w/electro tin pi 
brass term lug and cad pi and clear iridited hex 
brass mtg base and stud; 13/16" Jg oja; 600 v 
RMS breakdown; 5/16" diam o/a; single #6-32 
NC-2 x l-11 " lg mtg stud; pjo Fed Tele & Rad 
#GA-1850-14 panel assem; Cambridge Therm type 
#X-1518-B; Fed Tele & Rad part/dwg #GN-
2198-2. 

Fu nction of part 

Pilot light lens waterproof 
gasket. 

Pilot light retaining screw 
waterproof gasket. 

Cap waterproof gasket. 

Lamp cap screw insulating 
insert. 

Catch mounting screws retaining 
insertS ( nut ). 

Wiring terminal insulators. 

Wiring terminal insulators. 

Oscillator coil mounting 
insulator. 

Wiring terminal insulator. 

Signal Corps 
stock No. 

22 4868.767 

6654006-19 

22 4867.690 

225 400-54 

225400-53 

3G290-19 

3G290-28 

3G320-199 

3G350-119 

119 



:~·~l:d:e:n~ti~fi:c:a:ti:o:n~T~a~b~l~eo:f~P~a:r~ts~f~o:r~R~e:c:e~iv:e:r:-T~r:a:n:s::mit:t:e~r:R~T-~7~0:/~G=R~C~(c=o~n~t~d~)----------------------~--~~~-------~; 
Signal Corps 

stock No. 

f ~ -------~F~u~n~ct-io_n_o_{_p_a_r_t ________ 

1 
________ ~----------~' 

Ref 
symbol Name of part and description 

120 

E-45 
thru 
E-55, 
E-119 
thru 
E-121, 
E-123 
thru 
E-126 

E-203, 
E-204 

E-205, 
E-206 

E-207 

E-208 

N-1 

E-201 

H-206 
thru 

H-211 

1---------------- 3G350-113 

Wiring terminal insulators. INSULATOR, standoff: round post shape; white un­
glazed ceramic w/metal end caps; .7875" lg; .209" 
diam; ceramic, silicone treated, rivet type meg stud 

on 1 end .094" diam x .1" lg, solder type stud 
term other cap; Fed Tele & Rad part/dwg #GG-
1743-2- 1. 

KNOB: lever type; olive drab zinc alloy; for Y<! " 
diam double flatted shaft; single #6-32 screw thru 
hole in face of knob, screws into axially tapped 
hole in end of shaft; 1-7 / 32" lg x 111 wd x W' h 
o/a; shaft hole .141" d from bottom surface; Fed 
Tele & Rad parrjdwg #GC-1164-2. 

KNOB: round; olive drab zinc alloy; for Y<!" diam 
double flatted shaft; single #6- 32 sc rew thru hole 
in face of knob screws into axially tapped hole in 
end of shaft; 2 white luminous lines; 23/32" max 
diam at bottom tapers to 21/32" max diam top, 

15/32" h o/ a; shaft hole .359" d from bottom 
surface; luminous marking; Fed Tele & Rad 
part/dwg #GC-1245-2. 

KNOB: round w /bar; olive drab zinc alloy; for Vi " 
diam double flatted shaft; single #6-3 2 screw thru 
hole in face of knob screws into ax ially tapped hole 

in end of shaft; 2 white luminous Jines on bar 
portion; 1-3/16" lg X W' wd X 15/32" h 0/a; 
shaft hole .359" d from bottom surface; Fed Tele 
& Rad parcjdwg #GC-1246-2. 

KNOB: round w /folding spinner arm and knob; 

olive drab zinc alloy; for \ ~ " diam double flatted 
shaft; single #6-32 screw thru hole in face of knob 

screws into axially tapped hole in end of shaft;. 
circular white luminous line on face of knob; 

1-1 7 /32" diam x 19/32" h o/a; shaft hole .328" d 

from bottom surface; luminous marking, knurled 
edge; Fed Tele & Rad parcjdwg #GA-2219-2. 

LABEL: circuit label; white nylon tafetta, 120 x 88 

mesh; 5-9/16" wd x 30\12'' lg x .004" thk w/ W' 

wd nylon tape stitched to l end extending 18-71 16" 
beyond label; black printing on white background; 

edges heat treated to prevent fraying; individually 
packed; Fed Tele & Rad parr;dwg #GD-1654-26; 
Sig C dwg #SC-D-40613-A. 

LAMP, incandescent: 1.35 v .06 amp; bulb T-1-3,-:4 

clear; 111" 1g; single cone midget flanged base; C-6 
tungsten filament ; burn any position; GE type 

#331; Fed Tele & Rad parr;dwg #GH-1992-2 . 

NUT, castellated: steel, cad pl and olive drab iridite· 
finished per dwg # %-32 NS-2; Ys " thk; 91 16': 

OD; 4 slots 3/32" wd x 3/64" d spaced 90 deg 

apart; P/o Fed Tele & Rad #GA-1850-14 panel 
assem; Fed Tele & Rad part/dwg #GB-1106-2. 

Detent locking knobs. 

E-205: Squelch control knob. 
E-206 : Volume control knob. 

Antenna dial light sw itch knob. 

Tuning control knob. 

Circuit label. 

Dial illumination. 

H -206: Squelch control mou nting 

nut. . switch 
H -207: Antenna dta1 lamp 

mounting nut. . 
H-208: Volume control mounong 

nut. 1 k 
H -2 09 and H -210: Detent oc 

mounting nuts. 
· nring nut. H-211: Dial dnve mou 

2Z5821-158 

2Z5822-403 

zzsszz-402 

zzsszz-473 

zzs872-9 

zzss77-21 

GL300G-32CS 



2. 

-

Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
SYmbol Function of part 

Signal Corps 
stock No. 

Name of part and description _______________________________ , _________________________ , _______________ , 
H-1 

A-201 

A-202 

0-211 

T-109 

L-2 

0-101 

NUT, hexagon: steel, cad pi and olive drab iridite 
unfinished bearing surface; #12-24 NC-2; 5/32" 
thk; 5/16" across flats ; chamfered corners on top 
surface; p/o Fed Tele & Rad #GA-1854-14 RF box 
assem; Fed Tele & Rad parr/dwg #GB-1905-2. 

PLATE, clamp: p/o Fed Tele & Rad #GA-1850-14 
front panel assem; aluminum, alcoted; right angle 
triangle shape; 1% " lg x y8 " wd x J1l" thk; single 
csk mtg hole .154" diam; chamfer on longest edge; 
Fed Tele & Rad part/dwg #GB-2182-2. 

PLATE, clamp: p/o Fed Tele & Rad #GA-1850-14 
front panel assem; aluminum, alcoted; rectangular 
w/1 concave corner; 1% " lg x 15/16" wd x J1l" 
thk; single csk mtg hole .154" diam; chamfer on 
concave edge; Fep Tele & Rad partjdwg #GB-
2183-2. 

PLATE, retainer: p/o Fed Tele & Rad #GA-1850-
14 panel assem; steel, cad pi olive drab iridite, 
Stained black; rectangular shape; 1.812" lg x 1" wd 
x .0598" thk; 5 csk mtg holes for #4 FM machine 
screw, 4 on 1.562" x .687" mtg/c, fifth ctr under 
kidney shaped opening; Fed Tele & Rad partjdwg 
#GB-1078-2. 

REACTOR: audio· dual· term 1 and 2 255 mh, term 
3 and 4, 285 ~h; te;m 1 and 2, 2,70 ohms, term 
3 and 4, 280 ohms DC resistance; 500 v RMS test; 
HS metal case; 1 %" Ig x ?Is" ~d x 2 Yz'' h oja; 
two .128" diam mtg holes on 1 J1l" mtg/c; 5 solder 
type stud term on bottom of case; electrostatic 
shield between sect; Fed Tele & Rad partjdwg 
#GH-1226-2. 

REACTOR: audio; dual, AF and RF sect; Af sect 
200 mh inductance,.RF sect cjo 2 turns #20 A WG 
wire; AF sect 120 ohms DC resistance; metal case, 
AF sect 1800 turns #38 A WG wire, RF sect 2 
turns #20 AWG wire; 1.057" lg x .733" wd x 
1 \-4" h oja; two #2-56 x W' lg chd meg studs on 
diagonally opposite corners of back side of case on 
.906" x .672" mtg/c; 2 pigtail term out top of 
case; tropicalized, has internal polarizing magnet; 

Fed Tele & Rad partjdwg #GA-1444-2. 

RELAY, armature: 1A1B2C; cone rating term 1-2, 
330 ma at 6v, term 2-3, 410 ma at 6v, term 4-5, 
8-9, 9-10, ea 5 rna at 50v, term 6-7, 15 rna at 90 v 
DC; single wnd, coil v, 6v nominal, pull in v, 4 v 
DC, max operating v, 8v DC, 39 ±3 ohms DC 
resistance, insulated coil; coil and cont leads term 
in solder lug term on base of can; 1 Ys" lg x 
1-7 /16" wd x 2-5/16" h max o/a; three #6-32 

NC-2 x W' lg thd mtg studs on 1-3/16" x 5/16" 
mtg/c; fast acting; HS metal case, marked wjdwg 
No. and circuit diagram, brown dot identifies cont 
#1; Adv Elec part #A8771-1Y, or Dunca type 
#181ABA100; Fed Tele & Rad partjdwg #GH-
1362-2. 

Trimmer capacitOr mounting nut. 

Cable holding plate. 

Cable holding plate. 

Dial window retainer plate. 

Squelch oscillator tuning and 

feedback coil. 

Modulacor coil , part of T-3. 

Receives transmit relay. 

6L36 12-24C 

2Z7091-347 

2Z709 1-348 

2Z7091-349 

3C3 15-153 

3C315-158 

2Z7599A-256 

121 



RT 70/GRC ( td) 
2. Identification Table of Parts for Receiver-Transmitter - con --Signa l Corps 

Function of part stock No. 

Ref 
Name of part and description symbol ---

V-3 filament voltage ad justment 3RC2 0BF220K R-8, RESISTOR, fixed: composition; JAN type RC20BF-
R-137 220K; 22 ohms ±10%; Y2 w; spec JAN-R-11 dummy load. 

3RC20BF390K R-117 RESISTOR, fixed: composition; ]AN type RC20BF- V-106 filament voltage 
390K; 39 ohms ±10%; Yz w; spec JAN-R-11. adjustment. 

3RC20BF4 70K R-205 RESISTOR, fixed : composition; ]AN type RC20BF- V-107, plate decoupling. 
470K; 47 ohms ± 10%; Y2 w; spec JAN-R-11 . 

3RC20BF560K R-11 RESISTOR, fixed: composition; JAN type RC20BF- V-4 filament voltage adjustment. 
560K; 56 ohms ±10% ; Y2 w; spec JAN-R-11. 

3RC20BF820] 
R-206 RESISTOR, fixed: composition; JAN type RC20BF- Pilot lamp voltage ad justment. 

820]; 82 ohms ±5o/a ; Y2 w; spec JAN-R-11. 

3RC20BF101K 
R-1, RESISTOR, fixed: composition; ]AN type RC20BF- R-1: V-1, microphone decoupling. R-15, 101K; 100 ohms ±10%; Y2 w; spec JAN-R-11. R-15: V-5 , screen decoup ling. R-16, 
R-21, R-16 : V-5 , plate decoupling. 

R-135 R-21 : V-6, plate decoupling. 
R-135: V-108, plate decoup ling. 

3RC20BF221K 
R-6, 

RESISTOR, fixed: composition; ]AN type RC20BF-
R-6 : V-3 screen decoupling. R-19, 

221K; 220 ohms ±10%; Y2 w; spec JAN-R-11. 
R-19 : V-6 filament voltage R-20 

adjustment. 
R-20 : V-6 screen decoupling. 

3RC20BF561I< 
R-12 

RESISTOR, fixed : composition; JAN type RC20BF-
V-4 filament voltage adjustment. 

561K; 560 ohms ±10%; Y2 w; spec JAN-R-11. 

3RC20BF681K 
R-4, 

RESISTOR, fixed: composition; JAN type RC20BF-
R-4 : V-1 filament voltage R-127 

681K; 680 ohms ±10%; Y2 w; spec JAN-R-11. 
adjustment. 

R-127 : V-109 filament voltage 
adjustment. 

3RC20BF821K 
R-134 

RESISTOR, fixed: composition; JAN type RC20BF-
V-108 fil ament voltage 

821K; 820 ohms ±10%; lf2 w; spec JAN-R-11. 
adjustment. 

3RC20BF102K 
R-23, 

RESISTOR, fixed: composition; ]AN type RC20BF-
R-23: V-7 screen decoupling. R-25, 

102K; 1000 ohms ± 10%; Y2 w; spec JAN-R-11. 
R-2 5: V-8 plate decoupling. R-120, 

R-139 R-120: V-105 plate and screen 

decoupling. 

R-139 : V-107 plate decoupling. 

3RC20BF472K 
R-14 

RESISTOR, fixed: composition; ] AN type RC20BF-
V-5 grid resistor. 

472K; 4700 ohms ±10%; Y2 w; spec JAN-R-11. 

3RC20BF912] 
R-18 

RESISTOR, fixed: composition; ]AN type RC20BF-
V-6 grid resistor. 912]; 9,100 ohms ±5o/a; Y2 w; spec JAN-R-11. 

3RC20BF103K 
R-27, 

RESISTOR, fixed: composition; JAN type RC20BF-
R-27 : V-9 grid resistor. R-32, 

103K; 10,000 ohms ±10%; lf2 w; spec JAN-R-11. 
R-32: V -11 g rid resistor. R-7 

R-7 : V- 3 g rid resisto r. 

3RC20Bf183K 
R-107, 

RESISTOR, fixed: composition; JAN type RC20BF-
R-107: V-103 grid circuit R-112 

183K; 18,000 ohms ±10%; Y2 w; spec JAN-R-11. 
decoupling, part of T-103. 

R-112: V-104 grid circuit 

decoupling, part of T-104. 

3RC20BF223J 
R-108 

RESISTOR, fixed: composition; ]AN type RC20BF-
V-102 plate decoupling. 223]; 22,000 ohms ±5%; Y2 w; spec JAN-R-11. 

3RC20BF273K 
R-17, 

RESISTOR, fixed: composition; ]AN type RC20BF-
R -1 7 : V -6 grid resistor. R-3 

27 3K; 27,000 ohms ± 10%; Y2 w; spec JAN-R-11. 
R-3 : V-1 audio pre-emphasis. 



2. ldentificati T bl ,.._ on a e of Parts for Receiver-Transmitter RT-70/GRC {contd) 

Signal Corps 
Function of part stock No. Ref 

SY mbol 

--- ~ ------------------------------------------------------------- 1 ---------------------------- 1-----------------~ 
Name of part and description 

3RC20BF333K R-122 
R-1 23' 

R-5 
R-9 

R-1 3, 
R-129 

R-111 
R-1 15 
R-28 ' 
R-3o' 
R-10'1 

R-103: 
R-116 

R-105 

RESISTOR ft'xed · · · ]A • . composmon· N type RC20BF-
333K; 33.000 ohms ±10% ; Yl w; spec JAN-R-11. 

RE:~STOR , fixed: composition; JAN type RC20BF-
3K; 39,000 ohms ± 10'70 ; \12 w; spec JAN-R- 11. 

RESISTOR ft'xed .. 
47 

K ' : composm on; JAN type RC20BF-
3 ; 47,000 ohms ±10%; \12 w; spec JAN-R-11. 

RESISTOR f' d . . · • txe : composm on· JAN type RC20BF-
563K 56 000 ' • • ohms ± 10% ; \12 w; spec ]AN-R-11. 

RESISTOR f' d. . . • txe . composmon· JAN type RC20BF-
823K; 82,000 ohms ±10%; Yz w; spec JAN-R-11. 

RESISTOR f d. . . • txe . composmon· JAN type RC20BF-
104K· 100 000 ' • • ohms +10%· 1 /.2 w· spec JAN-
R-11. - ' '• y, ' 

RESISTOR, fixed ·. composition; ]AN type RC20BF-
154K; 150,000 ohms ±10o/o; \12 w; spec JAN­
R-11. 

RESISTOR, fixed: composition· JAN type RC20Bf· 
184 K; 180,000 ohms +lO;o. I " w· spec JAN-
R-11. - ' '' '/l ' 

RESISTOR f • txed: composition· JAN type RC20BF· 
224J· 220 ' ' ,000 ohms ±5_o/o ; \12 w; spec JAN-R-11-

RESISTOR f' 
274

K ' txed : composition; JAN type RC20BF-
; 270,000 ohms +1001.0 • 1" w· spec JAN-

R-ll. - I'' 7l ' 

R-122: CR-101 diode 
stabilization. 

R-123: CR-102 diode 
stabilization. 

R- 5: V -2 grid resisror. 
R-9: V-3 oscillaror plate load. 

R-1 3: V- 5 grid resisror. 
R-129: V-106 plate load of first 

audio. 

R-Ill: V-103 plate and screen 

decoupling. 
R-115: V-104 plate and 

sc reen decoupling. 
R-28: V-9 plate circuit 

decoupling, part of T-9. 
R-30: V-10 plate circuit 

decoupling, part of T-10. 
R-101: V-11 plat~ circuit 

decoupling, part of T-10 1. 
R-103: V-101 plate circuit 

decoupl ing, part of T-102. 
R-116: V-105 grid circuit 

decoupling, part of T-1 05 . 

V-102 osci llaror grid resisror. 

R-1 0: V -4 grid resisror. 
R-22: V-1 grid resistor. 

R-13 8: Siderone level adjustment. 

R-141: V-108 audio level 

ad justment. 

R-1 28: V-106 plate load. 
R-2 0 1: Squelch range adjustment. 

R-34: V-8 grid resisror. 
R-106 : damping resisror, part of 

T-103. 
R-109: grid resisror, part of 

T-103. 
R-110: damping resistor, part of 

T-104. 
R-113 : grid resistor, part of 

T-104. 
R-114: damping resistor, part 

of T-105. 
R-119 : grid resistor, part of 

T-105. 

R-125: sidetone level adjustment. 

R-130 : V-106 first audio 

decoupling. 

R-33: V-11 screen voltage 

droppi~g. . 
R- 118 : V-106 grid reststor .. 
R-132: V-1 07 squelch coupltng. 

3RC20BF393K 

3RC20BF473K 

3RC20BF563K 

3RC20BF823K 

3RC20BF104K 

3RC20BF154K 

3RC20BF184K 

3RC20BF224J 

3RC20BF274K 
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2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

R-2, 
R-26, 
R-140 

R-29, 
R-31, 
R-102, 
R-104 

124 

R-126, 
R-133 

R-1 24 

R-24, 
R-121, 
R-131 

R-142 

R-136 

R-204 

R-202 

Name of part and description 

RESISTOR, fixed: composi tion; JAN type RC20BF-
474K; 470,000 ohms ±10o/o; Y2 w; spec JAN­
R-11. 

RESISTOR, fixed: composition; JAN type RC20BF-
5l4J; 510,000 ±5'Yo; Y2 w; spec JAN-R-11. 

RESISTOR, fixed: composition; JAN type RC20BF-
684K; 680,000 ohms ± 10'/'o; Y2 w; spec JAN­
R-1 1. 

RESISTOR, fixed: composition; JAN type RC20BF-
824K; 820,000 ohms ±10o/o; Y2 w; spec JAN­
R-11. 

RESISTOR, fi~ed: composition; JAN type RC20BF-
105K; 1 meg ± 10% ; ll:z w; spec JAN-R-11. 

RESISTOR, fixed: composition; JAN type RC20BF-
225K; 2.2 meg ±10o/o; Y2 w; spec JAN-R-11. 

RESISTOR, fixed: WW; JAN type RW29G222; 
2200 ohms ±5%; 8 w; spec JAN-R-26A. 

RES!STOR, variable: comp; 500,000 ohms ±20%; 
2 w; 70° C max continuous oper temp; 3 solder 
lugs; metal case 1-1/16" diam x 21/32" d, en­
closed; double flatted metal shaft !1.1 " diam x 
23/32" lg w /axially rapped # 6-32 hole W' d in 
end; AB type A taper 1 o/o resistance at 30% ro­
tation, 5% at 40%, 10'/{, at 50%, 20% at 60%, 
40% at 70%, 65 % at 80%, 92 % at 90'j0 ; insu­
lated cant arm; w/o off position; normal torque; 
9/32" lg x Ys "-32 bushing, non turn device o~ 
17 / 32" rad at 9 o'clock; tropicalized and salt water 
resistant, has wp seal in bushing and mrg collar; 
AB rype #}W, modified; Fed Tele & Rad parrjdwg 
#GH-162 7-2. 

RESISTOR, variable: camp; 2 sect, ea sect 500,000 
ohms ±20o/o; ea sect 2 w, 70 deg max continuous 
oper temp; 3 solder lugs ea sect; metal case 
1-1/16" diam x 1%" Jg, enclosed; round metal 
shaft w /double fl ats on end, shaft }/,j " diam x 
23/32" lg wjaxially tapped # 6-32 hole ]/.1 " d in 
end; front sect AB type S taper, 4% resistance at 
20% rotation, 15 % at 30%, 33% at 40%, 50 % 
at 50% , 70o/o at 60 % , 90% at 70%, 98 % at 
90'/'o, rear sect, extreme counterclockwise position 
1% of total resistance, 455,000 ohms ±20% at 
50% rotation, 10,000 ohms at extreme clockwise 
position; insulated cant arms, w /o off position; 
normal torque; 9/32" lg x %"-32 bushing, non 
turn device on 17 / 32" rad at 9 o'clock; SPST 
switch, normally open, operates at srarr of rota­
tion 2 amp, 125 v 2 solder lug term· tropicalized 

Function of pa rt 

R-2: V-1 audio de-emphasis. 
R-26: V-9 grid resistor. 
R-140: siderone level adjustment. 

R-29: V-10 gr id resistor, parr 
Jf T-9. 

R-31: V-11 grid resistor, parr 
of T-10. 

R-102 : V-101 g rid resistor, part 
of T-101. 

R-104 : V-1 02 gr id res istor, parr 
ofT-102. 

R-1 26: V-107 grid resistor. 
R-13 3: V-I 08 grid resistor. 

CR-101 aud io de-emphasis. 

R-24: V-8 grid resistor. 
R-121: V-106 grid resisto r. 
R-1 31: V-107 diode load. 

V-108 grid resistor. 

Load compensating resistor. 

Volume control. 

Squelch control. 

Signal Corps 
s tock No. 

3RC20BF474K 

3RC20BF51 4J 

3RC20BF684K 

3RC20BF824K 

3RC20BF 105K 

3RC20BF22 5K 

3RW26415 

32 7498-50.142 

3Z7498-50.143 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

N-201 

H-309, 
H-3 10, 
H-311, 
H-312 

H-103, 
H-104 

H-31 3, 
H-31 4, 
H-315, 
H-316 

H-105 

H-212 

H-213 

Name of part and description 

and sale water resistant, has wp seal in bushing and 
meg collar; AB type # JJSW, modified; Fed Tele 
& Rad parcjdwg #GH-1649-2. 

SCALE: dial scale; round disc, zinc alloy die casting, 
2-1 /1 6" OD x .155" thk, ctr hole .693" diam; 
marked from 0 to 9 in 5/32" h alternate gothic 
#3 numerals spaced 36 deg apart on beveled edge, 
has concave cuts in outer edge, 1 over ea numeral; 
rots on dial drive shaft by means of ctr hole; white 
luminous numerals on olive drab background ; p/o 
Fed Tele & Rad #GA-1850-14 front panel assem; 
Fed Tele & Rad paftjdwg #GC-1018-2. 

SCREW, captive: sloe drive; cheese head, finished 
.3 12" diam ±.005", 1/32" x 45 deg chamfer, 
head 1-15/16" 1g; cad pi and green iridited steel; 
# 10-32 NF-2; 2 \12" lg; thd portion %" lg; head 
.312" diam x 1-15/16" lg; slotted groove around 
head portion .043" wd x .031" d 1-1/'16" from 
bottom edge of head, cone pointed end; p/o Fed 
Tele & Rad #GA-1486- 12 and #GA-1698-12 back 
place assem; Fed Tele & Rad partjdwg #GB-

1493-2. 

SCREW, captive: sloe drive; straight side binding 
head, finished .281" diam x .064" thk, slot .046" 
wd x .046" d, head rounded on 01 " rad, tolerance 
±.005"; brass, nickel pi; #6-32 NC-2 ; %" lg; chd 
portion 01 " lg; head .281" diam x .064" thk ; un­
threaded portion .094" diam x ~Is " lg; end pointed 
at 4 5 deg angle; head finished in green lacquer; 
pjo Fed Tele & Rad #GA-1854-14 IF assem; Fed 
Tele & Rad part/dwg #GB-1591-2. 

SCREWS, machine: slot drive; hex head unfinished; 
steel , cad pi and green iridited; # 10-32 NF-2; ~ " 

Ig; thd entire length; slot in head .047" wd x .062" 
d; Fed Tele & Rad partjdwg #GB-2439-2- 1. 

SCREW, machine: slot drive; RH unfinished ; steel, 
cad pl and olive drab iridited ; normal hardness; 
# 8-32 NC-2; 2Ys" lg; slot in head .045" wd x 
.066" d; p/o Fed Tele & Rad #GA-1 852-14 IF 
assem; Fed Tele & Rad partjdwg #GB-221 1-2. 

SCREW, set: Allen drive: headless; steel, olive drab 
iridited, special hardness; # 8-32 NC-2; ¥a " lg oja; 

elongated hanger point; thd for Ys " of length, 
point tapers from .130" to .062" diam in .187" lg; 
p/o Fed Tele & Rad #GA-191 4- 14 dial drive; Fed 
Tele & Rad parcjdwg #GB-1338-2. 

SCREW, thumb : knurled head ; brass, head top and 
knurl painted olive drab; 9/16" -25 NEF-2; .250" 
lg; thd Ys " lg; recessed end; head 11/16" diam x 
1/ 16" thk ; shou lder .39" diam x Ys" lg; coined 
slot in head .062" wd x %" lg; marked "lamp" on 
head; Fed Tele & Rad partjdwg #GA-2695-2. 

Function of part 

Dial scale. 

Back plate chassis mounting 
screws. 

1-f chassi~ mounting screws. 

Chassis to panel mounting 
screws. 

Resistor mounting screw. 

Dial drive coupling setscrew. 

Pilot lamp retaining screw. 

Sign al CorpS 
stock No. 

2Z8076-157 

6L4770-40.86F 

6L4766-10.81F 

6120910-12.81 c 

6L20908-34.1C 

6Ll8508-6Y 

6Ll7509-4.8K 

125 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

126 

Ref 
symbol 

E-ll 
thru 
E-21, 
E-111 
thru 
E-118 

0-8, 
0-9 

0-104, 
0-105 

X-12 
X-13, 
X-109, 
X-110 

X-1, 
X-2, 
X-7 
thru 
X-11, 
X-101 
thru 
X-108 

X-3, 
X-4, 
X-5, 
X-6 

0-303, 
0-304, 
0-305, 
0-306 

0-10, 
0-11, 
0-12, 
0-13, 
0-14 

0-307, 
0-308, 
0-309, 
0-310 

Name of part and desc ription 

SHIELD, tube: JAN type SOS 6; cad pi brass; round 
w /hole in wp; bayonet push on mtg; .8 1" ID x 
H~ " lg; pressure coil spring inside; spec JAN-S-

28. 

SLEEVE, spacer: p/o fed Tele & Rad #GA-1853- 14 
RF chassis assem; seamless steel tubing, electro tin 
pi; tubular; Y<t " OD x .152" ID x %" lg oja; mrs 
by means of ID; fed Tele & Rad parcjdwg #GB-

1742-2-1. 

SLEEVE, spacer: p/o Fed Tele & Rad #GA- 1852- 14 
IF assem; seamless steel tubing, electro tin pi ; 
tubular; Y<t " OD x .120" ID x !/,j " Jg o/a; mrs by 
means of ID; Fed Tele & Rad partjdwg #GB-

1742-2-2. 

SOCKET, crystal: ceramic body; tropicalized; 2 rou nd 
female silver pi phosphor bronze cone; rectangular 
wjround ends; 55/64" lg x % " wd x 43/64" h 
o/a; cont on .486" err; one }lg" diam meg hole cen­
tered between cone; Fed Tele & Rad parcjdwg 
#GH-1991-2. 

SOCKET, tube : 7 cont miniature; JAN type S010M; 
1 piece saddle mtg; two Ys " diam meg holes on 

.Vs" mtgjc; round plastic body wjmetal shell 1 Ys" 
lg x .8" wd x 25/32" d excluding term; beryllium 
copper silver pi cone; marked SO !OM; w /metal 
shock shield and ctr shield .1 8" OD; spec JAN­
S-28. 

SOCKET, tube: 7 cont miniature; JAN type SOlOC; 
1 piece saddle meg; two Ys" diam mtg holes on 
?Is " mtg/c; round ceramic body w /metal shell 1 Ys " 
lg x .8" wd x 25/32" d excluding term; beryllium 
copper silver pi cent; marked SO 1 OC; w I metal 
shock shield and ctr shield .18" OD; spec JAN­
S-28. 

SPRING: loop type; strike for Dzus fastener; .08" 
diam olive drab !ridited music wire; 1% " lg x 
5/32" wd x .08" thk o/a; 2 ends turned perpendi­
cular at 90 deg angle to straight portion on 1 I 16" 
rad; Dzus dwg #X-487, Fed Tele & Rad partjdwg 
#GB-2414-2. 

SPRING: loop type; .033" diam cad pi and olive 
drab iridited music wire; 25 /64" lg x Y<t " wd x 
.03 7" thk oja; irregular shape snap on type spring, 
snaps on stud and screw assem and exerts pressure 
on screw thd, Fed Tele & Rad partjdwg #GB-
2007-2. 

SPRING: flat type; #23 ga spring steel, cad pi and 
olive drab iridited; 1-7 /16" lg x 13/16" wd x 
%" h o/a; two Ys" diam mtg holes on .43 7" 
mtgjc; Corbin Cabinet catalog #15822. 

Function of purt 

Tube shields. 

Chassis connector mounting 
spacers. 

Transformer mounting spacers. 

Crystal sockets. 

Tube sockets. 

Tube sockets. 

Panel to case fastener strikes. 

Adjustable tuning core tension 
springs. 

Fastener catch retaining springs. 

Signal Corps 
s tock No. 

2Z8 304.154 

2Z8552-72 

2Z855 2-73 

2Z8672.80 

2Z8677.94 

2Z8677.99 

.6Z83 77- 10 

2Z8877.358 

2Z8877.380 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Ref 
symbol 

0-311, 
0-312, 
0-313, 
0-314 

0 -2 12 

0-213 

S-101 

S-202 

E-209 

E-210 

Name of part and description 

SPRING: helical compression type; provide spring 
tension on mtg screw; .025" cad pi olive drab 
iridited music wire; 1 !Is " lg x .38 1" OD o/a; 10 
turns; squared ends ground; heat treated ro remove 
hydrogen embritrlement; p/o Fed Tele & Rad 
#GA-1698-12 and #GA-1 486- 12 back plate as­
sem; Fed Tele & Rad parr/dwg #GB-1492-2. 

SPRING: helical compression type; pilot lamp base 
coot; .02" diam si lver pi spring temper phosphor 
bronze wire; 1Ys" lg x .291" OD oja; 7 turns; 1 
end squared, other end straight wire extending 1" 
beyond coil portion ; p/o Fed Tele & Rad #GA-
1850- 14 front panel assem; Fed Tele & Rad parr/­
dwg #GB-1658-2. 

SPRING: helical extension type; for dial drive cable 
tension; .045" diam rype # 316 spring temper stain­
less steel wire; . 70" lg x .2 1 5" OD of a; 7 \12" turns; 
hook term bent on .04" rad, located on .61" mtg/c; 
p/o fed Tele & Rad GA-1914-14 dia l drive; Fed 
Tele & Rad part/dwg #GB-1 339-2. 

SWITCH, lever: 3 pole 3 position, locking; coot 
rated at 5 amp; phenolic wafers mtd on metal bkt; 
body 1% " lg x 7 /16" wd x 1 Ys " h excluding term; 
.43 7" lg metal handle; solder lug term; two #6- 32 
NC-2 tapped mrg holes on 1 Ys" mrg/c; tropical­
ized; Centralab part #Nl2221; Fed Tele & Rad 
part/dwg #GH-25 72-2 . 

SWITCH, rotary: 3 pole 4 position; single sect; 
spring si lver coot, coin silver rotor; plastic wafer; 
1-9/16" lg x 1 ~ " wd x 23/32" d; locking in 
positions 2 and 3, spring loaded ro return from 
position 1 to position 2, and from position 4 to 
position 3; solder lug term; single hole mrg, bush­
ing %"-32 x 5/16" lg, shaft ~~ " diam x %'' lg 
has double flat on end Yti " d and rapped axially 
w/#6-32 NC-2 x ~ " thd; tropicalized, dwg No. 
marked on switch, has wp "0" ring seals in bush­
ing and on mtg shoulder; Griasby-Allison spec 
#2685-4M-1; Fed Tele & Rad part/dwg #GH-
1342-2. 

TERMINAL, lug: straight rype 'w/2 bent up solder­
ing ears; brass, hot rio dipped; 27 ;64" lg x 7 / 32" 
wd x 3/32" h o/a; .146" diam mtg hole between 
ears, ears bent up at 45 deg angle; solder connects 
to wire; wrap around type w /1/32" rad slots in 
either side of ears; #GA-1850-14 front panel as­
sem; similar to Shakeproof part # 2558-06-00; Fed 
Tele & Rad partjdwg #GB-2248-2-2. 

TERMINAL, lug: straight type; phosphor bronze hot 
tin dipped; 3/ 32" diam wire hole; Ys " lg x 5/16" 
wd x .0 18" rhk; solder connects ro wire; Shake­
proof type int toothed mrg hole for #6 screw; 
similar to Shakeproof part # 2106-06-00; Fed Tele 
& Rad parrjdwg #GB-2717-2. 

Function of part 

Back plate mounting screw 
release springs. 

Pilot lamp contact spring. 

Dial drive cable tension spring. 

Power and siderone adjuster. 

Antenna adjust - calibrate 
switch. 

Grounding terminal. 

Grounding terminal. 

Signal Corps 
stock No. 

2Z8877.356 

2Z8877.396 

2Z8877.397 

3Z9580-2.7 

3Z9825-36.4 

3Z1207 3-41.3 

3Z12073-41.4 
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2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 
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Ref 
symbol 

E-56 

E-57 

E-58 
thru 
E-71 

E-127 
thru 
E-135 

T-1 

T-2, 
T-108 

T-103, 
T-104 

Name of part and description 

TERMINAL, lug: ring type; brass, hot tin dipped; 
53/64" lg x 7/16" wd x .025 " thk; solder connects 
to wire by 3/32" diam wire hole; .328" diam meg 
hole; Cinch # 4422; Fed Tele & Rad partjdwg 

#GB-23 7 5-2. 

TERMINAL, lug: ring type; brass, hot tin dipped; 
51/64" lg x ~8 " wd x .02" thk; solder connects to 
wire by 3/32" diam wire hole; ~~i" diam meg ·hole; 
Cinch part # 1467-A; Fed Tele and Rad partjdwg. 
#GB-2 390-2. 

TERMINAL, lug; right angle ring type; brass hot tin 
dipped; 11/32" lg x It; " wd x % " h oja; solder 
connects to wire by 5/64" diam wire hole; .120" 
diam meg hole; similar to Shakeproof # 2585-04-01; 
Fed Tele & Rad part/dwg #GB-2249-2. 

TERMINAL, lug : straight type w/2 bent wp solder­
ing ears; brass, hot tin dipped; 27 j64" lg x 7 /32" 
wd x 3/32" h oja; .12" diam meg hole between 
ears, ears bent up 45 deg angle; solder connects to 

wire; wrap around type w I 1/32" rad slots tn 

either side of ears; similar to Shakeproof part 
#2558-04-00; Fed Tele & Rad partjdwg #GB-
2248-2-1. 

TRANSFORMER, AF: input type; pri #I 30 ohms 
impedance, pri #2 -190 ohms impedance, seed 19,-
000 ohms impedance CT, 500 v RMS test ; HS 
steel case; silicon steel core; Pis" lg x Ys " wd x 
2-1/I6" h oja; turns ratio pri #1 to seed 1:22.8, 
pri #2 to seed 1: 10; freq response 250 to 2500 
eyes, +2 to -2db; 7 solder type stud term on bot­
tom of case; two .128" diam mtg holes on 1 \18 " 
mtgjc; part number marked on top of case; Fed 
Tele & Rad partjdwg #GH-1 205-2; spec JAN­
T-27. 

TRANSFORMER, AF: plate coupling type; pri 22,-
000 ohms impedance CT, .006 amp DC, seed # 1 
-600 ohms impedance CT, seed #2-5200 ohms 
impedance CT, 500 v RMS test; HS steel case, 
silicon steel core; 1%" lg x Ys" wd x 2-1/16" 
h o/a; 160 mw output; turns ratio pri to seed 
#1 6.28:1, pri to seed #2 2.03:1; freq response 
+2 to -2db between 250 and 2500 eye; 9 
solder type stud term on bottom of case; two .128" 
diam mtg holes on 1 \18" mtg/c; part number 
marked on top of case; Fed Tele & Rad part/dwg 
#GH-1203-2; spec JAN-T-27. 

TRANSFORMER IF : 1.4 me; interstage; shielded; 
1-7/32" lg x 31/32" wd x 2-17/32" h o/a; pow­
dered iron core; pri and seed tuned; adj iron core 
tuning; two #6-32 x 9/32" lg mtg studs on diagon­
ally opposite corners of base on .859" x .609" 
mtg/c; 6 solder type term; tropicalized, part No. 
stamped on case; Muter part #C-73 18; Fed Tele & 

Rad partjdwg #GH-2342- 12-1. 

Function of port 

Adjustable tuning core term inal. 

Trimmer capacitor terminal. 

Grounding terminals. 

Ground i{lg terminals. 

Transmitter microphone input. 

T-2: Transmitter microphone 
amplifier output. 

T-108 : Audio output. 

T-103: Second recei ver mixer 
plate tuning. 

T-104: Fourth i-f plate tuning. 

Signal Corps 
stoc k No. 

3Zl2073-37.1 

3Zl2073-37.2 

3Zl2073-41.5 

3Zl 2073-57 

2Z9631.393 

2Z9632 .562 

2Z9642 .1 26 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

Re! 
symbol 

T-105 

T-106 

T -9, 
T-10, 
T-101, 
T-102 

V-8 

V-3, 
V-105 

V-102, 
V-106 

V-107 

V-7, 
V-9, 
V-10, 
V-11, 
V-uJ1, 
V-103, 
V-104 

V-2 

V-6 

V-1, 
V-4, 
V-5, 
V-108 

Name of pnrt and description 

TRANSFORMER IF : 1.4 me; output; shielded; 
1-7 / 32" lg x 31 / 32 " wd x 2- 17/32" h oja; pow­
dered iron core; pri and seed tuned ; adj iron core 
tuning; two # 6-32 x 9/32" lg mtg studs on diag­
onally opposite corners of base on .859" x .609" 
mtg/c; 6 solder type term; tropicalized, part No. 
stamped oh case; Muter part #C- 7 3 19; Fed Tele & 

Rad partjdwg #GH-2342'-12-2. 

TRANSFORMER, IF: I. me; discr iminator; 
shielded; 1-7/32" lg x 31/32" wd x 2-17 / 32" h 
o/a ; powdered iron core; pri and seed tuned ; adj 
iron core tuning; rwo # 6-32 x 9/32" lg mtg studs 
on d iagonally opposi te corners of base on .859" x 
.609" mtg;c; 6 solde r type term, 1 of which is a 
dummy; tropica lized, part No. marked on can; 
Muter parr #C-7321; Fed Tele & Rad parrjdwg 
#GH-2345- 12. 

TRANSFORMER JF : 15 me; interstage; shielded; 
J. 7 / 32 " lg x 3 1 / 32" wd x 2-17 /32" h oja; pow­
dere.d iron core; single tuned; adj iron core nining; 
two # 6-32 x 9/32" lg mtg studs on diagonally op­
posite corners of ba e on .8 59"· x .609" mtg/c; 6 
solder type rerm, 1 of which is dummy ; tropical­
ized, parr No. marked on can; Muter parr #C- 73 17; 
Fed Tele & Rad parrjdwg #GH-23 53-12. 

TUBE, electron: type I AE4; pentode; per Fed Tele & 

Rad specjdwg #GH-1123-2. 

TUBE, electron: JAN - I L4; penrode. 

TUBE, electron: JAN-1R5; penragrid convener. 

TUBE, electron: JAN-I 5; diode, pentode. 

TUBE, electron: JAN -I U ; penrode. 

TUBE, electron: JAN-3 A5; twin triode. 

TUBE, electron : JAN-38 4; pentode. 

TUBE, electron: JAN-3Q4; power amplr, pentode. 

!"unction of part 

First limiter plate tuning. 

Discriminator tuning unit. 

T-9: First receiver mixer plate 
tuning. 

T-10: First i-f plate tuning. 
T-101: Second i-f plate tuning. 
T-102: Third i-f plate tuning. 

Receiver first r-f amplifier. 

V -3: 15-mc transmitter oscillator. 
V-105: Receiver second limiter. 

V-102: Receiver second mixer 
and oscillator. 

V-106: Receiver first audio. 

Receiver noise amplifier -
squelch. 

V-7: Receiver calibrate oscillator. 
V-9: Receiver first mixer. 
V-10: Receiver first i-f amplifier. 
V-11: Receiver second i-f 

amplifier. 
V -101: Receiver third i-f 

amplifier. 
V-103: Receiver fourth i-f 

amplifier. 

V-104 : Receiver first limiter. 

32- to 43.4-mc oscillator. 

Transmitter power amplifier. 

V-1: Transmitter microphone 
amplifier. 

V-4: Transmitter mixer. 
V-5: Transmitter driver. 
V-108: Receiver second audio. 

Signal Corps 
stock No. 

2Z9642.131 

2Z9643.354 

2Z9643.365 

2)1AE4 

2] 114 

2J1R5 

2J1S5 

2J1U4 

2]3A5 

2]384 

2J3Q4 

129 



2. Identification Table of Parts for Receiver-Transmitter RT-70/GRC (contd) 

130 

Ref 
symbol 

H-214, 
H-215, 
H-216 

H-2 
thru 
H-13, 
H-106, 
H-107 

H-108, 
H-109 

H-17 

H-18 

H-317 

H-219 

H-220 

Name of part and description 

WASHER, flat: Buna N; .56" OD x .428" ID x 
.066" thk; p/o Fed Tele & Rad #GA-1850-14 front 
panel assem; Fed Tele & Rad part/dwg #GR-
2119-2. 

WASHER, flat: LTS-E-5 natural phenolic; 15/64" 
op X .116" ID X .025" thk; p/o Fed Tele & Rad 
#GA-1854-14 RF box assem; #GA-1855-12 osc 
assem, #GA-1853-14 RF chassis assem, and #GA-
1852-14 IF assem; Fed Tele & Rad partjdwg #GP-
2383-2. 

WASHER, flat: LTS-E-4 natural phenolic; 7 /16" OD 
x .185" ID x 1/32" thk; Fed Tele & Rad #GA-
1852-14-IF assem; Fed Tele & Rad part/dwg #GP-
2212-2. 

WASHER, spring: beryllium copper, cad pi and heat 
treated; round 1-1/16" OD x .078" thk, err hold 
for double flatted shaft .252" diam, .189" across 
fiats; 4 radial slots in OUter edge ea .032" wd X 

Ys " d spaced 90 deg apart; p/o Fed Tele & Rad 
#GA-1850-11 front panel assem; Fed Tele & Rad 
partjdwg #GB-1014·2. 

WINDOW: lucite; kidney shape; approx 1Yl!" lg x 
11/16" wd x 7 / 32" rhk o/a; mrs in kidney shaped 
hole in panel; faces are polished and free from 
scratches and burns, has flange around edge 1/16" 
wd; Fed Tele & Rad part/dwg #GP-1076-2. 

PULLER tube: basket type; steel wire w /flattened 
copper tubing finger grip, ga lv; approx 2 \12" lg, 
basket portion approx Yl!" OD, finger grip portion 
approx Yll " OD, finger grip portion 1" wd x It! " 
thk; for removing miniature tubes; Kellems type 
#11 -16; Fed Tele & Rad part/dwg #GB-3037-2. 

WRENCH: set screw key; 5/64" across flats; short 
arm 45 /64" lg, long arm 1-3 1/32" lg; steel, park­
erized; "L" shaped hexagon bar; for Allen #8 set­
screw, # 4 socket head cap screw and #6 flat head 
cap sc rew ; Allen mfg code #564. 

WRENCH : set screw key; 11 16" across flats; short 
arm 21/32" lg, long arm 1-2 7 /32" lg; steel, park­
erized; "L" shaped hexagon bar; for Allen #5 and 
#6 setscrews, and #4 flat head cap screw; Allen 
Mfg code #116. 

Function o! part 

H-214: Dial drive bushing 
waterproof washer. 

H-215 and H-216: Detent 
bushing waterproof washers. 

H-2 thru H-9: Trimmer capacitor 
mountings. 

H-10 and H-11: Oscillator coi l 
mounting washers. 

H-12 thru H-107 : Crystal socket 
mounting washers. 

Resistor mounting insulating 
washers. 

Spring washer between tuning 
knob and dial scale. 

Dial window. 

Tube puller. 

Set screw wrench. 

Set screw wrench. 

Signal Corps 
stock No. 

6L58027-14 

6L50522-53 

6L50523-44 

6L73474-3C 

2ZA1352-183 

6R7443-4 

6R5 7400 

6R5 7400-6 
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Issued: September 6, 1951 

SUPPLEMENT TO ADDENDA SUPPLEMENT TO ADDENDA 

INSTRUCTION BOOK 

FOR 

RECEIVER-TRANSMITTER R T-70/GRC 

Issued 29 December 1950 

and ADDENDA 

IssuedApril28, 1951 

S.C. Order No. 18651-Phila-49 

The information given below, describes changes in the design of Receiver­
Transmitter RT-70/GRC, made since the ADDENDA, issued April 28, 1951, 
to the Instruction Book for Receiver-Transmitter R T-70/GRC, have been 
printed. This information together with the change information in the 
ADDENDA modify those portions of the instruction book, referenced by page • 
paragraph and illustration numbers affected by the design changes in the 
equipment. 

1. Page 18. Par. 18~. Line 4. Change: " ••• and resistors R-2 and R-3" 
to read: " ••• and grid resistor R-3 11 • 

2. Page 18. Par. 18. Delete subparagraph l8.Q., and substitute the follow­
ing: 

.Q.. PLATE LOAD IMPEDANCE. The amplified output of V-1 is developed 
across primary winding 1-2-3 of output transformer T-2. Correspond­
ing signal voltages induced in the secondary winding 4-5-6 are applied to 
the transmitter modulator circuit in T-3 {par. 20). A portion of the 
signal voltage developed across the secondary winding of T-2 is returned 
through feedback resistor R-2 {connected between terminal 4 of T-2 and 
the grid of V -1) to the grid of V -1. The negative feedback voltage serves 
to flatten out the frequency response of the amplifier and to stabilize its 
operation. A damping resistor R-35, shunted across the secondary 
winding of T-2 further flattens out the amplifier output. 

3 . Page 19. Figure 11. Make the following changes: 

a . Disconnect resistor R-2 from its junction with terminal 3 of T-1 
and C-1, and connect it to terminal 4 of T-2. Change the value of 
R-2 from 470K to 270K. 

b. Delete C-2, 6800 f.q . .Lf. 
c. Connect a resistor between terminals 4 and 6 of T-2. Mark this 

resistor R-35, 3300. 

Page l 



d. Change the value of R-3 from 27K to 82K. 
e. Change the value of R-140 from 470K to 220K. 

4. Page 36. Figure 24. Change as follows: 

a. Change the value of R-142 from 2.2 MEG to 510K. 
o. Change the value of R-34 from 180K to lOOK. 
c. Disconnect R-126 from pin 7 of V -107 and connect it to pin 1 of V-1 07 · 

5. Page 37. Figure 25. Change the value of R-140 from 470K to 220K, 
(and the value of R-3 from 27K to 82K. Delete R-2). 

6. Page 42. Figure 27. Change the value of R-111 from 56K to 5600 ohms 

7. Page 73. Figure 33. Below the lead from pin 3 of V-1 change the 
resistance reading from 270K to 82K. 

8. Page 74. Figure 34. Change resistance readings (below guide lines) 
and voltage readings (above guide line.s) as follows: 

a. Pin 3 of J-101, resistance: from 180K to lOOK 
o. Pin 8 of J-101, resistance: from lK to infinity 
c. Pin 10 of J-101, voltage: from 88V to OV 

9. Page 80. Figure 40. Make the following changes: 

~· Delete C-2, arrow, and reference label. 
b. Show resistor R-35 connected between terminals 4 and 6 of T-2. 

These terminals are the end terminals in the second row of 
terminals of T-2. 

c. Show resistor R-2 connected between terminal 4 of T-2 (right-hand 
terminal in second row of terminals of T-2 from top) and the tie 
post (top right of chassis) to which C-1 is also shown connected. 

10. Page 81. Figure 41. Make the following changes: 

a. Delete C-2, arrow and reference label. 
b. Show R-35 between terminals 4 and 6 of T-2. 
c. R-2 and C-1 are shown connected together to two tie posts. Dis­

connect R-2 from the tie post just below the arrow to L-1, and con­
nect that lead from R-2 to terminal 4 (right-hand terminal in 
middle row) of T-2. Change the location of R-2 accordingly. 

11. Overall schematic diagram, Page 105. Figure 4 7. Make the following 
changes: 

a. Disconnect R-2 from its junction with C-1 and pin 3 of T-1. Con-
nect that end of R-2 to terminal 4 of T-2. 

b. Change the value of R-2 from 470K to 270K. 
c. Delete C-2, 6800 fJ.fJ.f. 
a. Connect R-35, 3300 ohms between terminals 4 and 6 of T-2. 
e. Change the value of R-3 from 27K to 82K. 
r. Change the value of R-140 from 470K to 220K. 

12. Identification Table of Parts. Make the following changes: 

a. Page 112. Delete C-2, 6800 fJ.fJ.f capacitor, in all columns. 
b. Page 122. Add R-35, 3300 ohms, in the appropriate columns, as 

indicated below: 
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Reference 
symbol 

R-35 

N arne of part and 
description 

RESISTOR, fixed: composi­
tion; JAN type RC20BF332K; 
3300 ohms ±10%; l/2 w; spec 
JAN-R-11 

Function of 
part 

Signal Corps 
stock No. 

T-2 damping 3RC20BF332K 

c. Page 122. Delete R-3, 27000 ohms from last item on page, in the 
"Ref symbol'' and "Function of part" columns · 

d. Page 123. Add R-3, 82000 ohms in the appropriate columns of the 
5th item on the page, as indicated below: 

Reference symbol Function of part 

R-3 R-3: V-1 grid resistor 

e. Page 123. To next-to-last item on page add R-140, 220,000 ohms, 
in the columns indicated below: 

Reference symbol 

R-140 

Function of part 

R-140: sidetone level adjustment 

f. Page 123. To last item on page add R-2, 270,000 ohms, in the 
columns indicated below: 

~· 

h. 

Reference symbol 

R-2 

Function of part 

R-2: V-1 feedback 

Page 124. Delete R-2, 470,000 ohms, in the "Ref symbol" and 
"Function of part" columns. 

Page 124. Delete R-140, 470,000 ohms in the "Ref symbol" and 
"Function of part" columns. 

13. Correct the ADDENDA sheets as follows: 

a. Page 3. Item 22. Correct last line of (3) by changing "V-1" to 
"V-8". 

b. Page 7. Item 64. Correct (d) to read: "Disconnect R-126 from 
pin 7 of V-107 and connect the free end of pin 1 of V-107." 
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