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DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

C 1, TM 11-607 

TO 16-30VRC2-5 

RADIO SETS AN/VRC-2 AND AN/VRC-2xX 

C 1, TM 11-607 

TO 16-30VRC2-5 

TM 11-607/TO 16-30VRC2-5, 14 May 1953, 
is changed as follows: 

The date on the cover is changed to read 
May 1953. 

22.1. Antijamming Procedures 
(Added) 

When the radio receiver is being jammed by 
unwanted signals, the immediate superior officer 
should be notified. However, the operator must 
not cease operating the equipment under any 
condition. The radio receiver operates on a fixed 
frequency, therefore it does not have tuning 
controls. One or more of the following pro- 
cedures may be used for obtaining the maximum 
intelligibility from the desired signals during the 
jamming process. 

a. Operate the VOLUME control, on the coatrol 
head, fully clockwise for maximum volume. This 
procedure may cause the speaker or headphones 
to become overloaded and provide a degree of 
desired signal copy. 

6. Vary the SQUELCH control, on the control 
{AG 413.44 (12 Jul 54)] 
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head, until the best desired signal copy is made 
possible. If various settings of the control fail 
to permit copy, operate the control fully counter- 
clockwise to the off position. <A degree of signal 
copy may be possible. 

c. If the antenna is installed vertically, gradu- 
ally vary its position until it is horizontal. The 
jamming signal may be lessened in intensity or 
completely eliminated. 

d. Change the height and location of the 
antenna. Locate the antenna so that a truck, 
jeep, tank, or mound of dirt is between the antenna 
and the source of the jamming signal. The 
strength of the jamming signal may be decreased 
or eliminated entirely and permit copy of the 
desired signal. 

e. If the above procedures fail to give the desired 
results, request a change of frequency and call sign. 

f. If the jamming process is so effective and 
complete that changing to alternate frequencies 
does not permit communication, use another means 
to get the message through, but continue to operate 
the equipment. 
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TM 11-607 

TO 31R2-2VRC2-11 
C3 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

RADIO SETS AN/VRC-2, -2A, -2B, -2C, AND -2X 

TM. 11-607 

TO 31R2-2VRC2-11 

Cuancss No. 3 

TM 11-607/TO 31R2-2VRC2-11, 14 May 1953, 

is changed as follows: 
The following information changes TM 11- 

607/TO 31R2-2VRC2-11 so that the manual also 
applies to the following equipment: 

Nomenclature Order No. Serial No. 

Radio Set AN/ 3349-Phila—52 1 through 
VRC-2C. 957. 

Page 1, paragraph 16, line 4. Change ‘‘20591- 
Phila-49 and No. 21756—Phila—50” to: 20591- 
Phila—49, 21756—Phila—50, and 3349-Phila—52. 

Page 4, paragraph 5. 
d. (Added) Radio Transmitter T-198C/VRC-2 

(Order No. 3849-Phila-62). 

ROWClsOULDUU Staton ws oot cee nae cae eee ce 30 watts 

Page 10, paragraph 10. Make the following 
changes: 

Line 6: Change ‘“6K60T” to: 6K6GT 
Line 7: Change ‘“6K8CT” to: 6K8GT 
Line 8: Change “68G7GT” to: 6SG7GT 

c. (Added) The running spares for Radio Set 
AN/VRC-2 (Order No. 3349—Phila—52) are the 
same as those listed in b above, except for the 
following substitutions: 

Electron tube, type 6H6 for 6H6GT 
Electron tube, type 6K8 for 6K8GT 
Electron tube, type 6SG7Y for 6SG7GT 
Electron tube, type 6V6Y for 6V6GT 

Page 13, paragraph 126. 

(10) (Added) Radio Receiver R-237B/VR 
(part of Radio Set AN/VRC-2C Order 

No. 3349—Phila—52) bas two added resis- 
tors in the discriminator circuit. 

Page 17, figure 20. Add the following to the 
caption: and Antenna AT-532/VR. 

Page 23, paragraph 15c. Add the following 
caution beneath the heading: 

Caution: Be very careful when removing or 
installing Radio Transmitter T-193/VRC-2. Do 

TAGO 5528A—<Apr. 400474°—57 
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not damage the parts located under the chassis. 
Use the following procedure: 

1. When removing the transmitter from the 
mounting base, raise the front edge of 
the transmitter high enough to clear the 
screw lugs. Lift it up and puli it out 
from the mounting. 

2. When installing the transmitter, keep the 
front end up to clear the screw lug. 
Engage the lip on the rear edge of the 
chassis with the corresponding lip on 
the mounting. Then, lower and secure 
the front edge. 

Page 25, paragraph 15f. Add the following 
note beneath the heading: 

Note. Under severe field conditions Antenna AT- 
129B/VR becomes rusty and corroded. Revised require- 

ments specify the use of corrosion-resistant steel on all 

future procurements of this antenna. The improved 

antenna is nomenclatured Antenna AT-—532/VR. To 
retard the effects of corrosion caused by moisture on 

Antenna AT-129B/VR, wrap the sliding joint and stud 

base with Biseal self-binding tape (Signal Corps stock No. 

6N9201-14). All remaining surfaces (except the points 

of electrical contact) should be primed and painted in 

accordance with the United States Army Specification 

72-53. 

Page 58, paragraph 52d. Add the following 
after the last sentence: Radio Receiver R-237B/ 

VR (Order No. 3349-Phila—52) has two additional 
resistors in the discriminator circuit of V9. 

Page 58, figure 50. Make the following changes: 
Change ‘“NOTE” to: NOTES. Place the numeral 
1 before the existing note. Add the following: 

2. IN RADIO RECEIVER R-237B/VR (ORDER 
NO. 3349-PHILA-52) RESISTOR R55 (2.2 
MEG) IS CONNECTED BETWEEN PIN 4 

_OF V9 AND THE JUNCTION OF R39 AND 
R50. RESISTOR R56 (470 K) IS CON- 
NECTED BETWEEN PIN 4 OF V9 AND 

GROUND. 
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Page 59, figure 57. Make the following changes: 
Change “NOTE” to: NOTES. Place the numeral 
1 before the existing note. Add the following 
notes: 

2. IN POWER SUPPLIES (ORDER NO. 3349- 
PHILA-52) THE CONNECTION FROM PIN 
6 ON THE POWER MALE RECEPTACLE 
TO THE SPARK PLATE IS OMITTED. 

3. A 100-uuzF CAPACITOR IS CONNECTED IN 
PARALLEL WITH C1. 

4..THE VALUE OF R1 AND R2 IS 47 OHMS 
EACH. 

5. THE VALUE OF C4 IS 20 uF FOR EACH 
SECTION, 

Page 62, figure 60. Make the following changes: 
Change “NOTE” to: NOTES. Place the numeral 
1 before the existing note. Add the following: 

2. IN RADIO TRANSMITTER T-193C/VRC-2 
(ORDER NO 3349-PHILA-52) C12 IS 2,200 wuk. 

Page 68, paragraph 59e(2), line 4, After 
““322/VRC-2X” insert the following: In Radio 
Transmitter T-193C/VRC-2 (Order No. 3349- 
Phila-52), the value of C12 is 2,200 puf. 

Page 66, paragraph 62b(2) and page 7, C2. 
After “output circuit’ insert the following sen- 
tence: On Order No. 3349—Phila-52 (Radio Trans- 
mitter T-193C/VRC-2) the value of C29 differs 
from the value shown in figure 67. 

[AG 413.44 (22 Mar 57)] 

Page 69, figure 67. Make the following changes: 
Change “NOTE” to: NOTES. Place numerals 1 
and 2 before the existing notes. Add the follow- 
ing: 

3. IN RADIO TRANSMITTER T-193C/VRC-2 
(ORDER NO. 3349-PHILA-52) THE VALUE 
OF C29 IS 12 TO 175 uuF. 

Page 74, paragraph 66, line 3. Change “Nos. 
20591-P-49 and 21756-P-50” to: No. 20591- 
Phila—49, 21756-Phila—52 and 3349-Phila—52. 

Figure 124 (fold-out). Add the following note: 

3. EQUIPMENTS PROCURED ON ORDER NO. 
3349-PHILA-52 HAVE TWO ADDED RE- 
SISTORS IN THE DISCRIMINATOR CIR- 
CUIT: R55 (2.2 MEG) IS ADDED BETWEEN 
PIN 4 (V9) AND JUNCTION OF R39 AND 
R50; R56 (470 K) IS CONNECTED BETWEEN 
PIN 4 (V9) AND GROUND. 

Figure 125 (fold-out). Make the following 
changes: Change the caption to: Radio Trans- 
mitters T-193B/VRC-2 and T-193C/VRC-2, over- 
all schematic diagram. 
Add the following note: 

4. IN EQUIPMENT ON ORDER NO. 3349- 

PHILA-52, C12 IS 2,200 puF AND C29 IS 12 

TO 175 wyF. 

TAGO 5528A 
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This manual supersedes TM 11-607, 7 January 1946; including C 1, 5 November 1948; C 2, 27 November 1950; 
and C 8,19 October 1951 

CHAPTER 1 

INTRODUCTION 

Section I. GENERAL 

1. Scope 

a. This technical manual contains the neces- 

sary instructions for the installation, operation, 

maintenance, and repair of Radio Set AN/VRC 

-2X (fig. 1), and Radio Set AN/VRC-2 (figs. 

6, 7, and 8) In addition to these instructions 

there are two appendixes covering a list of 

references and an identification table of parts. 

b. Radio Set AN/VRC-2X is very similar in 

structure, function, and mechanical layout to 

Radio Set AN/VRC-2 delivered on Orders No. 

20591—Phila—49 and No. 21756—Phila—50. The 

equipments differ only in that the X model re- 

quires. a 24-volt primary power source for 

operation, while the unlettered model operates 

from a 6-volt source. 

c. Official nomenclature followed by (*) is 

used to indicate all models of the item of equip- 

ment covered by this technical manual. Thus 

Radio Set AN/VRC-2 (*) represents Radio Sets 

AN/VRC-2 and AN/VRC-2X. When the text 

applies equally to all the receivers or transmit- 

ters described in this manual, the terms receiver 

or transmitter will be used 

2. Forms and Records 

The following forms will be used for report- 

ing unsatisfactory conditions of Army materiel 

and equipment. 

a. DD Form 6, Report of Damaged or Im- 

proper Shipment, will be filled out and for- 

warded as prescribed in SR 745-45-5 (Army), 

Navy Shipping Guide, Article 1850-4, and AFR 

71-4 (Air Force). 

b. DA Form 468, Unsatisfactory Equipment 

Report, will be filled out and forwarded to the 

Office of the Chief Signal Officer as prescribed 

in SR 700-45-5. 

c. AF Form 54, Unsatisfactory Report, will 

be filled out and forwarded to Commanding 

General, Air Materiel Command, Wright-Pat- 

terson Air Force Base, Dayton, Ohio, as pre- 

scribed in SR 700-45-5 and AFR 65-26. 

d. DA AGO Form 11-238, Operator First 

Echelon Maintenance Check List for Signal 

Corps Equipment (Radio Communication, Di- 

rection Finding, Carrier, Radar), will be pre- 

pared in accordance with instructions on the 

back of the form (fig. 36) 

e. DA AGO Form 11-239, Second and Third 

Echelon Maintenance Check List for Signal 

Corps Equipment (Radio Communication, Di- 

rection Finding, Carrier, Radar), will be pre- 

pared in accordance with instructions on the . 

back of the form (fig. 37). 

f. Use other forms and records as authorized. 

Section Il. DESCRIPTION AND DATA 

3. Purpose and Use 

a. Radio Set AN/VRC-2(*) is a complete 

radio set, less primary power source, designed 

AGO 3899A 

for vehicular operation. It provides two-way 

voice communication with similar fixed or 

mobile equipment operating at the same fre- 

quency (fig. 3). The set operates in the fre- 
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quency range of 30 to 40 mc (megacycles), 

utilizing fm (frequency modulation). Reliable 

communications up to a distance of 15 miles 

may be obtained in open terrain. 

b. The communication circuit (fig. 2) is of 

single-frequency (receiver and transmitter 

tuned to same frequency), push-to-talk type 

(fig. 4). The receiver and transmitter are 

erystal-controlled, and other crystals must be 

substituted in order to change frequency. The 

transmitter must be retuned before signals at 

another frequency can be received or trans- 

mitted. Operation of a push-to-talk button 

disables the receiver and turns on the trans- 

mitter. Conversation can proceed in only one 

direction at a time. A single antenna is used 

for transmitting and receiving, and it is 

switched by an antenna relay located in the 

transmitter. Control of the relay and of the 

power to the transmitter and receiver is accom- 

plished at the control head, which is located at 

the operator’s position. 

c. The complete radio set consists of a re- 

ceiver, a transmitter, a control head, and asso- 

ciated operating and installation components. 

RECEIVER 

= SPEAKER 

Q MICROPHONE 

CONTROL HEAD 

4. Technical Characteristics of Radio 

Set AN/VRC-2X 

a. Radio Receiver R-435/VRC-2X. 

Power input_______-_-_- 24 volts at 3 amperes. 

Frequency range_______. 30 to 40 me. 

Receiver type_---_------- Dual conversion superhetero- 

dyne with two crystal oscilla- 

tor circuits. 

Number of tubes____---_- 13 in receiver, 2 in vibrator 

power supply. 

Type of signal received__F-m voice. 
Antennace=.seese-es2—2 4 -wave telescopic whip. 

b. Radio Transmitter T-3822/VRC-2xX. 

Powerinpute =e 24 volts at 10 amperes. 

H-v (high-voltage) Dynamotor. 

power supply. 

Power output_______-_-__. 3U watts. 

Frequency range______-_. 30 to 40 mc in 8 bands. 

Transmitter type_______. Crystal-controlled, fm. 

Type of modulation_____. Fm resulting from phase 
modulation. . 

Frequency deviation____. +15 ke (kilocycles) for full 

modulation. 

Number of tubes_____-~- Ki 

ANCENNAS coe ere Same as receiver. 

Note. A frequency band is selected by installing the 

proper plate coil for antenna loading in its socket on 

the transmitter chassis (fig. 92). Selection of the 

proper coil is explained in paragraph 84e. 

ANTENNA 
RELAY 

TRANSMITTER 

STORAGE 

BATTERY 

TM 607-340 

Figure 2. Radio Set AN/VRC-2(*), system block diagram. 

AGO 3899A 
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WARNING 

HIGH VOLTAGE 

is used in the operation of 

this equipment. 

DEATH ON CONTACT 

may result if operating pérsonnel 

fail to observe safety precautions. 
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ARTIFICIAL RESPIRATION 

GENERAL PRINCIPLES 

1. Seconds count! Begin at once! Don’t take time 

to move the victim unless you must. Don’t loosen 

clothes, apply stimulants or try to warm the victim. 

Start resuscitation! Get air in the lungs! You may 

save a life! 

2. Place the victim’s body in a prone position, so 

that any fluids will drain from the respiratory pas- 

sages. The head should be extended and turned 

sideward never flexed forward; the chin shouldn’t 

sag, since obstruction of the respiratory passages 

may occur. 

3. Remove any froth or debris from the mouth with 

your fingers. Draw the victim’s tongue forward. 

4. Begin artificial respiration. Continue it irhyth- 

mically and without any interruption until natural 

breathing starts or the victim is pronounced dead. 

Try to keep the rhythm smooth. Split-second timing 

is not absolutely essential. 

5. When the victim starts breathing, or when addi- 

tional help is available loosen the clothing; remove 

it, if it’s wet; keep the victim warm. Shock should 

receive adequate attention. Don’t interrupt the 

rhythmical artificial technique for these measures. 

Do them only when you have help or when natural 

breathing has started. 

6. When the victim is breathing, adjust your timing 

to assist him. Don’t fight his efforts to breathe. Syn- 

chronize your efforts with his. After resuscitation, 

keep him lying down until seen by a physician or 

until recovery seems certain. 

7. Don’t wait for mechanical resuscitation! If an 

approved model is available, use it, but, since me- 

chanical resuscitators are only slightly more effec- 

tive than properly performed “push-pull” manual 

technique, never delay manual resuscitation for it. 

BACK-PRESSURE ARM LIFT METHOD 

1. Position of Victim. Place the victim in the prone 

(face-down) position. Bend his elbows; place one 

hand upon the other. Turn his face to one side, plac- 
ing his cheek upon his hands. 

2. Position of Operator. Kneel on your left or right 

knee, at the victim’s head, facing him. Your knee 

vi 

should be at the side of the victim’s head close to his 
forearm, your foot should be near his elbow. Kneel 

on both knees if you find it more comfortable, with 

one knee on each side of the head. Place your hands 

on the flat of the victim’s back so that their heels 

are just below the lower tip of his shoulder blades. 

With the tip of your thumbs touching spread your 

fingers downward and outward. (See A) 

3. Compression Phase. Rock forward until your 

arms are approximately vertical and allow the 

weight of the upper part of your body to exert a 

slow, steady, even, downward pressure upon your 

hands. This forces air out of the lungs. Keep your 

elbows straight and press almost directly downward 

on the back. (See B) 

4. Expansion Phase. Release the pressure, avoid any 

finish thrust, and commence to rock backward slow- 

ly. Place your arms upon the victim’s arms just 

above the elbows, and draw his arms upward and 

toward you. Apply just enough lift to feel resistance 

and tension at the victim’s shoulders. 

Don’t bend your elbows. As you rock backward, the 

victim’s arms will be drawn toward you. (The arm 

lift expands the chest by pulling on the chest mus- 

cles, arching the back and relieving the weight on 

the chest.) Drop the arms gently to the ground or 

floor. This completes the cycle. (See C and D). Now. 

repeat the cycle. 

5. Cycle Timing and Rhythm. Repeat the cycle 10 

to 12 times per minute. Use a steady uniform rate 

of Press, Release, Lift, Release. Longer counts ol 

about equal length should be given to the “Press” 

and “Lift” steps of the compression and expansion 

phases. Make the “Release” periods of minimum 

duration. 

6. Changing Position or Operator. 

(a) Remember that you can use either or both 

knees or can shift knees during the procedure, pro- 
vided you don’t break the rhythm. Observe how you 

rock forward with the back-pressure and backward 
with the arm-lift. The rocking motion helps to sus- 

tain the rhythm and adds to the ease of-operation. 

(b) If you tire and another person is available, 

you can “take turns.” Be careful not to break the 
rhythm in changing. Move to one side and let your 

replacement come in from the other side. Your re- 
placement begins the “Press-Release” after one of 
the “Lift-Release” phases, as you move away. 

TM AR-3 
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Figure 1. Radio Set AN/VRC-2X installed in truck, % ton, 4x4, utility, M88 (24-volt). 
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T™ 11-607 
TO 31R2-2VRC2-11 

C 2 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

RADIO SETS AN/VRC-2, -2A, —2B, AND —2X 

TO 31R2-2VRC2-11 
TM 11-607 

CHANGES NO. 2 

DEPARTMENTS OF THE ARMY AND 
THE AIR FORCE 

WASHINGTON 25, D. C., 11 May 1955 

TM 11-607/TO 16-30VRC2-5, 14 May 1953, is changed as follows: 

The title of the manual is changed to read: 

RADIO SETS AN/VRC-2, -2A, —2B, —2C, AND 

2D %, 

1. Scope 
* * * * * 

c. (Superseded) Official nomenclatures fol- 

lowed by (*) are used to indicate all models 

of the items of equipment covered by this man- 

ual. Thus, Radio Set AN/VRC-2(*) represents 

Radio Sets AN/VRC-2, -2A, -2B, -2C, and 

~2X; Radio Receiver R-237(*)/VR represents 

Radio Receivers R-237/VR, R-237A/VR, and 

R-237B/VR; Radio Transmitter a1 9s (jy 

VRC-2 represents Radio Transmitters T-193/ 

VRC-2, T-193A/VRC-2, T-193B/VRC-2, and 

T-193C/VRC-2; Radio Set Control C-493 (*) i, 

VRC-2 represents Radio Set Controls C493 / 

VRC-2, C-493A/VRC-2, and C-493B/VRC-2 ; 

Antenna AT-129(*)/VR represents Antennas 

AT-129/VR, AT-129A/VR, and AT-129B/VR. 

d. (Added) When the text applies equally to 

all the receivers or to all the transmitters de- 

scribed in this manual, the terms receiver or 

transmitter, respectively, will be used. 

3. Purpose and Use 

a. Radio Set AN/VRC-2(*) * * * same fre- 

quency (fig. 3). The radio set is preset for a 

single output frequency (crystal controlled) in 

the range between 30 and 40 megacycles (me). 

Frequency modulation (fm) is used. Reliable 

communications * * * in open terrain. 

* x * * * 

TAGO 52483A—May 

8 Description of Major Components 

* * * * * 

f. Antenna AT-129(*)/VR. (Superseded) 

Antenna AT-129(*)/VR (or its commercial 

equivalent) was procured on Order No. 16816— 

Phila-51 and all previous orders (figs. 5 

through 8). The AT-129(*) /VR is a whip type 

antenna designed for vehicular mounting. It is 

adjusted to approximately 14, wavelength at 

operating frequencies from 30 to 40 megacycles. 

g. Antenna AT-532/VR. (Added) Antenna 

AT-532/VR was procured on Orders No. 3349— 

Phila—52 and 37214—Phila—53. The AT-532/VR 

will operate from 25 to 50 megacycles. Except 

for mounting holes, the AT-532/VR is similar 

to the AT-129(*)/VR. 

9. Description of Minor Components 

a. Cabling. (Superseded) 

(1) General. Cabling supplied with initial 

procurements provide all necessary in- 

terconnections with the receiver, 

transmitter, and control head. In ad- 

dition, there are provided a coaxial 

cable for connecting the antenna to 

the transmitter and another cable to 

connect the transmitter to the battery 

(figs. 5 through 8). Authorized data 

on replacement cables are contained 

in SIG 7 & 8 AN/VRC-2. 

(2) Unlettered and model A components 

(figs. 6 and 7). The unlettered model 

ra 



RADIO TRANSMITTER 
T-322/VRC-2X C-t060/VRC-2x 

RADIO RECEIVER 
R-435/VRO-2X 

MAST SECTION 
A8-24/GR 

DYNAMIC 
LOUDSPEAKER 
LS-158/U 

MAST SECTION 
AB~-23/GR , 

MAST SECTION 
MS—1I7 

MAST BASE arg ole 
AB-15/GR 

MAST BASE 
BRACKET 
MP-50O 

FUSE BOX 
J-498/VRO-2X 

ELECTRICAL SPECIAL 
PURPOSE CABLE 
ASSEMBLY CXx-1934/U 

RADIO SET CONTROL 

INSTALLATION KIT 
AND RUNNING SPARES 

ELECTRICAL SPECIAL 
PURPOSE CABLE 
ASSEMBLY CX-I913/U 

ELECTRICAL SPECIAL 
PURPOSE CABLE 
ASSEMBLY CX-1I936/U 

CORD 
CG-426A/U 
(3-1/3 FT) 

CORD 
taeae, 

ELECTRICAL SPECIAL 
PURPOSE CABLE 
ASSEMBLY CxX-1935/uU 

™ 607C2-40 

Figure 5. (Superseded) Radio Set AN/VRC-2X conponents. 

components were procured on orders 

prior to 1947. The model A compo- 

nents were procured on Order No. 

12732—Phila—47. On these models, the 

receiver control cable is now replace- 

able with Electrical Power Cable As- 

sembly CX-—1261/VRC-2 (17 feet 

long) ; the replacement for the trans- 

mitter control cable is Electrical Spe- 

cial Purpose Cable Assembly CX-— 

1170/U (16 feet long). 

Model B components (fig. 8). The 

model B components were procured on 

Orders No. 20591-—Phila—49 and 21576-— 

Phila—50. On these models, the trans- 

mitter control cable is now replaceable 

with Electrical Special Purpose Cable 

Assembly CX-1935/U; the replace- 

ment for the receiver control cable is 

Electrical Special Purpose Cable As- 

(3) 

sembly CX-1934/U (1634, feet long) ; 

the replacement for the power inter- 

connector cable is Electrical Special 

Purpose Cable Assembly CX-—1936/U. 

Model X components. The replacement 

cables for these models have nomen- 

clature as shown in figure 5. 
* * * * * 

(4) 

10. Running Spares 

Note. (Added) Carefully check the packing list for 

correct listing of running spares. 

a. Running spares for * * * of running spares. 

* * * * * 

1 resistor, thermal, 35-ohm nominal resistance, 

450 ma, 7.16 watts at nominal operating cur- 

rent. 

1 resistor, thermal, 20-ohm nominal resistance, 

580 ma, 6.38 watts at nominal operating cur- 

rent. 

TAGO 5243A 
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SPEAKER 

(GALVIN 

RECEIVER 
CONTROL 

RADIO RECEIVER 
POPPER Ff) 2 / 2 

RADIO SET 
CONTROL 

RADIO TRANSMITTER 
a eee * 

MICROPHONE 
(GALVIN P-255} 

2 OS 
ALGO 

TRANSMITTER 
BATTERY 

TRANSMITTER | 
SONTROL CABLE »\ 

GENERATOR | C-493/VRC-2 
FILTER 
(GALVIN 

a PSHE) 

| ales COAXIAL c iS 
NN ANTENNA ANTENNA AT-129/VR ethos: eo 

INTERCONNECTOR f YS es) 

Figure 6. (Superseded) Radio Set AN/VRC-2 (Galvin type FMT R-25-VM) components. 

1 resistor, thermal, 10-ohm nominal resistance, 

860 ma, .688 watt at nominal operating cur- 

rent. 

* * * * * 

4 lamp, incandescent, 28 volts, .17 ampere, minia- 

ture bayonet base. 

5 fuse, cartridge, 5 amperes, 

32-inch diameter. 

' 5 fuse, cartridge, 10 amperes, 32 volts, 

long by 1%42-inch diameter. 

14% inches long by 

1% inches 

b. (Superseded) A complete list of running 

spares and accessories authorized for Radio 

Set AN/VRC-2 can be found in SIG 7 & 8 

AN/VRC-2. In most cases, they are similar to 

the list for the AN/VRC-2X given in a above. 

For convenience, the following exceptions are 

noted: 

(1) The three thermal resistors are not 
used with the AN/VRC-2. 

(2) 1 Lamp LM-52 is used in place of the 
28-volt incandescent lamps of the AN / 

VRC-2X (a above). 

(3) The following fuses are authorized 

spares for Radio Set AN/VRC-2: 

3 cartridge fuses, 50 amperes, 3 inches 

long by 134, inch diameter (sup- 

plied on Order No. 20591—Phila—49) 

TAGO 5243A 

TM 607C2-1! 

5 cartridge fuses, 15 amperes, 11 

inches long by 1345 inch diameter 

(supplied on all orders prior to 1947 

and Order No. 12732—Phila—47) 

10 Fuses FU-11 (supplied on all or- 

ders prior to 1947 and Order No. 

12732—Phila—47 ) 

5 Fuses FU—41 (supplied on all orders 

prior to 1947 and Order No. 127382- 

Phila—47) 

12. if scence in Models 

* * * * * 

b. Differences in Models of Radio Set AN/ 

VRC-2. 

* * * * * 

(6) (Added) Procurements of Radio Set 

AN/VRC-2 on some orders prior to 

1947 used speaker Galvin P3827E (fig. 

6). When a replacement is necessary, 

use Dynamic Loudspeaker LS—158/U. 

(7) (Added) Procurements of Radio Set 

AN/VRC-2 on Order No. 12732- 

Phila—47 used speaker Quam-Nichols 

+55 PM (fig. 7). When a replacement 

3 



COAXIAL ANTENNA ; : 
INTERCONNECTOR savece 

RADIO RECEIVER 
R-237A/VR 

POWER INTER- 
CONNECTOR CABLE - 

SPEAKER (QUAN- 
NICHOLS # 55PM) TTER 

CABL 

GontRoL ~~ F goaxiat | 
ee CU LEAD 

RADIO SET CONTROL 
6-493 A/VRC~2 “ANTENNA AT~i2 

Figure 7. (Superseded) Components of Radio Set AN/VRC-2 procured on Order No. 12732-Phila—47. 

is necessary, use Dynamic Loud- VRC-2. Unlettered model of the 

speaker LS—158/U. dynamotor was used with the trans- 

(8) (Added) Procurements of Radio Set mitters on Orders No. 20591—Phila— 

AN/VRC-2 on some orders prior to 49 and 21576—Phila—50. 

1947 used microphone Galvin P-—255; (e) Power Supply PP-491/VRC-2 is 
procurements of the AN/VRC-2 on for Radio Receiver R-237(*)/VR. 

Order No. 12732—Phila—47 used micro- Orders previous to 3349—Phila—52 

phone Shure #102—B. When replace- had no nomenclature assigned to 
ments are necessary, use Microphone these power supplies. 

M-27/U. c. Modification Work Orders. (Added) Radio 

(9) (Added) Equipments procured on Or- Sets AN/VRC-2 and AN/VRC-2X may not 

ders No. 3349—Phila—52 and 37214— exactly match the equipments described in this 

Phila—53 differ from previous orders manual because of improvement changes au- 

in the following respects: thorized by the following Department of the 

(a) Antenna AT-532/VR is used in Army Modification Work Orders (MWO) : 

place of Antenna AT-129(*)/VR (1) MWO SIG 11-607-1, Modification of 

on all previous orders. Radio Set AN/VRC-2 to Eliminate 

(b) RF Cable Assembly CG-—598/U con- Instability of the First R-F Stage in 
nects the transmitter to the antenna. Radio Receiver R-237B/VR. 

(c) Radio Transmitter T—193C/VRC-2 (2) MWO SIG 11-607-2, Modification of 

differs in maintenance parts lists Radio Set AN/VRC-2 to Eliminate 

from the T-193B/VRC-2. Excessive Transmitter Loading. 

(d) Dynamotor DY-65A/VRC-2 is used (3) MWO SIG 11-607-3, Modification of 
in Radio Transmitter T-193C/ Radio Set AN/VRC-2 to Permit In- 

4 TAGO 5243A 
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Figure 7. Radio Set AN/VRC-2 (Order No. 12782—Phila-47). 
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Figure 8. Radio Set AN/VRC-2 (Order No. 20591-Phila—49) . 

7. Tables of Components 

(figs. 5, 6, 7, and 8) 

a. Components of Radio Set AN/VRC-2X. 

Required | Length | Width | Height | 
Component 0. (in.) (in.) (in.) 

Packangbox.. 2622. ee © AMS Sh he pt ap Se all ST Rs TR ha ne 

Radio Transmitter T-322/VRC-2X__ 1 15 10 11% 

Radio Set Control C-1060/VRC-2X_. 1 7% 3% 2% 
Microphone M-38/U_______________ 1 3% 8% 5 
LOE 3 Ce pee | emcee a ae ee 1 11 11 5 

Transmitter plate coils (set of 3) ___- 1 2% 1% 4 

Installation components (box) ______ 3) 4 3 414 
Radio Receiver R-435/VRC-2X_____ 1 15 10 11% 
Dynamic Loudspeaker LS-158/U___- 1 dia 9% 4% 
Fuse Box J-498/VRC-2X__________. 1 6% 26 2% 

, Switch Guard MX-1368/VRC-2X___ 2 14% 8% 4% 
) Spare parts group___._____________ 1 8 5 6 

Technical manual .________________. 2 8 10% % 
ATCO H a mee tees oe hg. ee eee 1 78 1% 1% 

Volume 
(eu ft) 

12.3 
1 

1/32 
1/25 
1/3 
1/100 
1/25 
1 

1/6 
1/50 
1/7 
1/7 

.03 

Note. This list is for general information only. See appropriate supply publications for information pertaining to requisition of spare 

Parte. 

AGO 3899A 



fT. O. 31R2-2VRC2-11 

b. Components of Radio Set AN/VRC-2. The 

weight, dimensions, and required number of 

each component of Radio Set AN/VRC-2 are 

identical with similar items in Radio Set AN/ 

VRC-2X. These are listed below. 

Radio Receiver R-237(*)/VR 
Radio Transmitter T-193 (*) /VRC-2 
Radio Set Control C-493 (*) /VRC-2 

Microphone 

Cable group 
Transmitter plate coils (set of 3) 

Installation components (box) 

Dynamic Loudspeaker LS-158/U 

Fuse box 

Switch guards 

Spare parts group 

Instruction book 

Antenna AT-129(*)/VR 

8. Description of Major Components 

a. Radio Receiver R-485/VRC-2X (fig. 9). 

Radio Receiver R-435/VRC-2X is a 18-tube 

ANTENNA 

f-m receiver mounted on the same chassis with 
its vibrator power supply. All jacks and recep- 

tacles are mounted on the front panel. There 

are no tuning controls on the receiver chassis, 

since operation of the receiver is accomplished 

through the control head which is part of the 

equipment. 

b. Radio Transmitter T-322/VRC-2xX (fig. 

12). Radio Transmitter T-322/VRC-2X is a 

seven-tube f-m transmitter and dynamotor 

power supply mounted on a single chassis. 

(Radio Transmitters T-198/VRC-2 and T- 

193A/VRC-2 have a vibrator power supply.) 

All connectors and jacks are mounted on the 

front panel of the transmitter. Operation of the 

transmitter is accomplished through the same 

control head used in the operation of Radio 

Receiver R-485/VRC-2X. 

c. Radio Set Control C-1060/VRC-2X (fig. 

15). Radio Set Control C-1060/VRC-2X is a 

control head which contains all controls neces- 

sary for the normal operation of the receiver 

Figure 9. Radio Receiver R-435/VRC-2X, with cover and switch guard removed. 

AGO 38994 
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TN 607-301 

Figure 10. Radio Receiver R-237/VR (Galvin type PA—8033), with cover removed. 

and transmitter. The control head also contains 

pilot lights which indicate the application of 

power to the receiver or transmitter. 

d. Microphone (fig. 16). The microphone is 

a carbon type with a push-to-talk button. It 

may be connected to the front panel of the 

transmitter or to the control head. 

e. Speaker LS-158/U (fig. 17). Speaker LS- 

158/U is a 5-inch (permanent-magnet) speaker 

with a 3-ohm voice coil. It is plugged into the 

receiver or into the control head. 

f. Antenna (figs. 18 and 19). An adjustable 

whip type antenna designed for vehicular 

mounting is used. It is adjusted to approxi- 
mately 14 wavelength at the operating fre- 

quency of the equipment. 

AGO 88994 

9. Description of Minor Components 

a. Cable-Group (fig. 5). Cables necessary for 

interconnecting the receiver, transmitter, and 

control head as supplied. In addition, a coaxial 

cable for connecting the antenna to the trans- 

mitter and a cable for connection to the battery 

are provided. 

b. Fuse Box (fig. 22). A fuse box is provided 

for mounting the fuse in the cable connecting 

the battery to the equipment. The fuse box is 

mounted on the vehicle wall. 

c. Installation Components (fig. 23). Mount- 

ing plates and hardware are provided to effect 

proper installation of the equipment, thereby 

preventing needless breakdown. General in- 

stallation instructions are given in paragraph 
15. 
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Figure 11. Radio Receiver R-287A/VR, with cover removed. 

d. Crystals (fig. 21). One crystal is mounted 

on the transmitter chassis and two are mounted 

on the receiver chassis. Crystals are pictured 

in figure 21. Only the receiver i-f (intermediate- 

frequency) crystal is supplied with the equip- 

ment. 

10. Running Spares 

a. Running spares for Radio Set AN/VRC- 

2X are packed in a carton included in Box No. 

1. Following is a list of running spares: 

i! electron tube, type 6C8G 

1 electron tube, type 6H6GT 

it electron tube, type 6K60T 

1 electron tube, type 6K8CT 

3 electron tube, type 68G7GT 

1 electron tube, type 6X5GT 

i electron tube, type 807 

10 

electron tube, type 6C8G 

electron tube, type 7C7 

electron tube, type 7A8 

electron tube, type 6V6GT 

resistor, thermal, amperite #4H12 

resistor, thermal, amperite #6—13 

resistor, thermal, amperite #9-8 

vibrator, nonsynchronous 

lamp, incandescent, 28 volts, .17 ampere 

fuse, cartridge, 5 amperes 

fuse, cartridge, 10 amperes 

b. Running spares for Radio Set AN/VRC-2 

are the same as those for Radio Set AN/VRC- 
2X, with the following exceptions. 

(1) The three thermal resistors are not 

used with Radio Set AN/VRC-2. 

(2) Lamps supplied are rated at 6 volts. 

(3) 20-ampere cartridge fuses are supplied 

with Radio Set AN/VRC-2. 

oye eo 

AGO 3899A 
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TM607-206 _ 

Figure 12. Radio Transmitter T-322/VRC-2X, with cover and switch guard removed. 

11. Additional Equipment Required 

All equipment necessary for the normal in- 

stallation and operation of Radio Set AN/VRC-— 

2X is supplied. However, it may be necessary 

to secure additional mounting hardware and 

materials for special types of installations. 

12. Differences in Models 

a. Differences Between Radio Sets AN/VRC 
-2 and AN/VRC-2X. Radio Set AN/VRC-2X 

is essentially a 24-volt version of Radio Set 

AN/VRC-2 (which operates from a 6-volt 

primary power source). The principal differ- 

ence is in the arrangement of the filament cir- 

cuits. A dynamotor is used for transmitter 

plate power in Radio Set AN/VRC-2X, and two 

vibrator power supplies are used in all models 

of the transmitters used with Radio Set AN/ 
VRC-2 except Radio Transmitter T-193B/ 
VRC-2, which also uses a dynamotor. Other 
differences are as follows: 

AGO 8899/. 

(1) The receiver and transmitter filaments 

of Radio Set AN/VRC-2X are con- 

nected in series-parallel (figs. 72 and 

73) across a 24-volt power source, and 

the receiver and transmitter filaments 

of Radio Set AN/VRC-2 are con- 

nected in parallel across a 6-volt power 

source. 

(2) There are minor differences in the 

values of some of the circuit elements 

(resistors, capacitors, etc.). 

(3) Power Supply PP-721/VRC-2xX (fig. 

56), designed to operate on 24 volts, 

is used in Radio Receiver R-435/VRC 

-2X. It is similar in design and ap- 

pearance to the 6-volt vibrator power 

supply (fig. 57) which is a part of 

Radio Receiver R—237 (*)/VR. 

(4) Radio Set AN/VRC-2X is supplied 

with Microphone M-38/U, and Radio 

Set AN/VRC-2 is supplied with 
Microphone M-27/U (these are carbon 
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12 

Figure 13. Radio Transmitter T-193/VRC-2 (Galvin type PA-8026) with cover removed. 

types). Other similar types of carbon 
microphones have been issued with 

the various procurements of Radio Set 

AN/VRC-2. All are functionally the 

same and are interchangeable in 

operation. 

(5) Radio Set AN/VRC-2X is supplied 

with Radio Set Control C-1060/VRC— 

2X, which employs 24-volt indicating 

lamps with a 68-ohm voltage-dropping 

resistor. Radio Set Control C-493 (*) / 

VRC-2 contains 6-volt indicating 

lamps with a 22-ohm dropping re- 
sistor. 

(6) Radio Sets AN/VRC-2X and late 

models of Radio Set AN/VRC-2 are 

supplied with Dynamic Loudspeaker 

LS—158/U (fig. 17). Early procure- 

ments of Radio Set AN/VRC-2 were 

supplied with different (commercial 

type) loudspeakers of similar size and 
design. 

(7) A generator filter (ng. 24) is supplied 

(8) 

only with early procurements of Radio 

Set AN/VRC-2. 

Fuse boxes and switch guards are not 

supplied with Radio Sets AN/VRC-2 

bearing Order No. 12732—Phila—47 or 

earlier procurements. 

AGO 3899A 
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_TM607-325| 

Figure 14. Radio Transmitter T-198A/VRC-2, with cover removed. 

b. Differences in Models of AN/VRC-2. The 

following differences exist among the various 

procurements of Radio Set AN/VRC-2. 

(1) Component values and design of later 

models have been altered to improve 

performance. 

(2) Radio Transmitters © T-193/VRC-2 

and T-193A/VRC-2 have vibrator 

power supplies and the later models 

(Radio Transmitter T-193B/VRC-2) 
have dynamotor power supplies. 

(3) Models of Radio Set AN/VRC-2 bear- 

AGO 38994 

ing order No. 12732—Phila-47 and 

later procurements are supplied with- 

out a generator filter. 

(4) Radio Set AN/VRC-2 procured on 

(5) 

Order No. 20591—Phila—49 and subse- 

quent orders is supplied with special 

mounting plates for shock insulation. 

A fuse box for the battery lead is also 

provided. 

Procurements of Radio Set AN/VRC 
—2(*) on orders dated after 1949 in- 
clude switch guards (fig. 1). 
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Figure 122. Radio Transmitter T-193/VRC-2, over-all schematic. T™ 607-321 
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Figure 14. Radio Transmitter T-198A/VRC-2, with cover removed. 

b. Differences in Models of AN/VRC-2. The 

following differences exist among the various 

procurements of Radio Set AN/VRC-2. 

(1) Component values and design of later 

models have been altered to improve 

performance. 

(2) Radio Transmitters © T-193/VRC-2 

and T-193A/VRC-2 have vibrator 

power supplies and the later models 

(Radio Transmitter T-193B/VRC-2) 
have dynamotor power supplies. 

(3) Models of Radio Set AN/VRC-2 bear- 

AGO 38994 

ing order No. 12782—Phila-47 and 
later procurements are supplied with- 

out a generator filter. 

(4) Radio Set AN/VRC-2 procured on 

(5) 

Order No. 20591—Phila—49 and subse- 

quent orders is supplied with special 
mounting plates for shock insulation. 

A fuse box for the battery lead is also 

provided. 

Procurements of Radio Set AN/VRC 
—2(*) on orders dated after 1949 in- 

clude switch guards (fig. 1). 
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12 

FM 607-302 

Figure 13. Radio Transmitter T-193/VRC-2 (Galvin type PA-8026) with cover removed. 

types). Other similar types of carbon 

microphones have been issued with 

the various procurements of Radio Set 

AN/VRC-2. All are functionally the 

same and are interchangeable in 

operation. 

(5) Radio Set AN/VRC-2X is supplied 

with Radio Set Control C-1060/VRC-— 

2X, which employs 24-volt indicating 

lamps with a 68-ohm voltage-dropping 

resistor. Radio Set Control C—493 (*) / 

VRC-2 contains 6-volt indicating 

lamps with a 22-ohm dropping re- 

sistor. 

(6) Radio Sets AN/VRC-2X and _ late 

models of Radio Set AN/VRC-2 are 

supplied with Dynamic Loudspeaker 

LS-158/U (fig. 17). Early procure- 
ments of Radio Set AN/VRC-2 were 
supplied with different (commercial 
type) loudspeakers of similar size and 
design. 

(7) A generator filter (ng. 24) is supplied 

(8) 

1 only with early procurements of Radio 
Set AN/VRC-2. 

Fuse boxes and switch guards are not 
supplied with Radio Sets AN/VRC-2 
bearing Order No. 12732—Phila—47 or 
earlier procurements. 

AGO 3899A 
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Figure 16. Microphone M-38/U. 
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Figure 17. Speaker LS-158/U. 
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TM607— 216 

Figure 18. Radio Set AN/VRC-2X, antenna. 
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TM 607-303 

Figure 19. Components of Antenna AT-129/VR. 

Figure 20. Components of Antenna AT-129B/VR. 

AGO 8899A 
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Figure 22. Fuse Box J-498/VRC-2X. 
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RECEIVER 
MOUNTING 

Figure 23. Transmitter, receiver, and antenna mountings. 

Figure 24. Generator filter. 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section 1. SERVICE UPON RECEIPT OF EQUIPMENT 

13. Siting 

Because of the frequencies involved, trans- 

missions and reception with Radio Set AN/ 

VRC-2X are most successful over line-of-sight 

paths. The equipment should be located, during 

periods of transmission and reception, in areas 

without intervening obstacles such as hills, re- 

inforced concrete structures, steel buildings, 

bridges, or other obstruction. These obstacles 

make communication difficult or impossible. 

Also avoid locating equipment near telephone 

lines, power lines, hospitals, or power units. 

The best sites are high locations which com- 

mand an unimpeded view of the surrounding 

terrain. See figure 25. 

14. Uncrating, Unpacking, and Check- 
ing New Equipment 
‘fig. 26) 

Note. For used or reconditioned equipment, refer to 

paragraph 17. 

a. General. Equipment may be shipped in 

oversea packing cases (b below) or in domestic 

packing cases (c below) and, sometimes, in its 

own carrying cases. When new equipment is 

received, select a location where the equipment 

may be unpacked without exposure to the ele- 

ments, and which is convenient to the perma- 

nent or semipermanent installation of the 

equipment. 

| Caution: Be careful when uncrating, unpack- 

/ ing, and handling the equipment; it becomes 

damaged easily. If it becomes damaged or ex- 

posed, a complete overhaul might be required 

or the equipment might be rendered useless. 

b. Step-By-Step Instructions for Uncratiny 

and Unpacking Export Shipments. 

{1) Cut and fold back the steel straps. 

20 

(2) Remove the nails with a nail puller. 

Remove the top. Do not attempt to 

pry off the sides and top; the equip- 

ment might become damaged. 

(3) Remove the moistureproof barrier and 

any excelsior or corrugated paper 

covering the equipment inside the 

case. 

(4) Remove the equipment from its inner 

case and place it near its final loca- 

tion. 

(5) Inspect the equipment for possible 

damage incurred during shipment. 

c. Unpacking Domestic Packing Cases. Radio 

equipment may be received in domestic packing 

cases. The instructions in b above apply also 

to unpacking domestic shipments. No metal 

straps are used. Open the cartons that protect 

the equipment; or if heavy wrapping paper has 

been used, remove it carefully and take out the 

components. Check the contents of the packing 

case against the master packing list. 
Note. Save the original packing cases and containers 

for both export and domestic shipments. They can be 

used again when the equipment is repacked for storage 

or shipment. 

15. Installation of Equipment 
(figs. 27 and 28) 

a. General. Study the information provided 
with the equipment before attempting the in- 

stallation. Make sure that the vehicle has a 
24-volt electrical system when installing Radio 

Set AN/VRC-2X, and a 6-volt. system when 

installing Radio Set AN/VRC-2. Using the 

information provided in figures 27 and 28, lay 

out a plan for the exact location of the various 

components. Be sure that the plan provides for 

a short lead between the transmitter and the 

AGO 3899A 
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Figure 25. Good and bad siting. 
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Figure 26. Radio Set AN/VRC-2X, packaging. 
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antenna. Specific installation instructions for 

each type of vehicle are supplied with the 

mounting hardware. Radio Set AN/VRC-2X 

usually is supplied without the h-f (high-fre- 
quency) crystals for the receiver and the trans- 

mitter. It will be necessary to requisition the 

proper crystals for operation on the desired 

channel. Receiver and transmitter crystals for 
Radio Set AN/VRC-2X are mounted in Crystal 

Holder HC-1/U. Early models of Radio Set 

AN/VRC-2 use a Motorola type FMT-X9 (part 

#48B82527) crystal in the transmitter and a 
Motorola type 800 crystal for the receiver i.f. 

Locations of the crystal sockets are shown in 

figures 75 and 92. Information for selecting 

the proper crystal for a specific frequency is 

given in paragraph 84. The proper crystal 

must be installed in each socket or the set will 

be inoperative. 

b. Mounting Receiver. 

(1) Secure the shock mounting to the 

vehicle; use the hardware that is sup- 

plied. Loosen the thumbscrews on the 

front panel of the radio receiver and 

push the unit back on its base plate 

about 14 inch. This will unlock the 

rear edge of the chassis from the base 

plate. Lift the chassis off its base 

plate. Secure the base plate to the 

shock mounting with the 14-inch 

screws and lockwashers. Ground the 

base plate to the shock mounting with 

a bond strap. 

(2) Replace the chassis on the base plate. 

The base locking screws must be re- 

moved or unscrewed about 34 inch, 

and the chassis must be squarely over 

the base plate and about 14 inch to 

the rear before it is lowered into posi- 

tion. The base plate locking screws 

will pull the chassis forward and lock 

it in place. 

c. Mounting Transmitter. 

(1) Before attempting installation of the 

transmitter, it is important to note 

whether the vehicle has a positive or 

a negative ground and whether the 

l-v (low-voltage) leads from the dy- 
namotor agree with this polarity. 

Radio Transmitter T-322/VRC-2X is 

9 oo 

= DIA ' 
32 \ 

9 HOLES \ 

TM607-215 

Figure.27. Mounting details for shock plates. 
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wired for installation in a vehicle with 

a negative ground. For a vehicle with 

a positive ground, it will be necessary 

to reverse the power connections to 

the l-v winding of the dynamotor. 

This is done by reversing the leads on 

either side of terminal block E23 (fig. 

“je 

© 

REMOVAL 7 . 
CLEARANCE |- 

93) so that the positive side of the 

power source is connected to the posi- 

tive (red) lead of the dynamotor 

primary winding. In Radio Trans- 

mitter T-193B/VRC-2, a terminal 

strip for reversing the leads is con- 

nected to the h-v terminals only. 

REMOVAL 
CLEARANCE 

24 

TM607- 216 

Figure 28, Outline dimensions for receiver and transmitter. 
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Figure 4. Radio Set AN/VRC-2X, over-all block diagram. 

5. Technical Characteristics of Radio 
Set AN/VRC-2 

The technical characteristics of Radio Set 

AN/VRC-2 are the same as those of Radio Set 

AN/VRC-2X, with the following exceptions: 

a. Radio Receiver R-237(*)/VR. 

Power input... __) 3 6 volts at 14.5 amperes. 

b. Radio Transmitters T-193/VRC-—2 and T— 
1938A/VRC-2. 

Power input...) 3. 6 volts at 25 amperes. 

H-v power supply_______ 2 vibrator units; output 540 
volts at 150 ma (milliam-' 
peres). 

Power output__________. 25 watts. 

Number of tubes________ 7 in transmitter; 2 in vibrator 
power supply. 

c. Radio Transmitter T-1938B/VRC-2. 

Power input. °4. 4 6 volts at 25 amperes. 

H-v power supply_______ Dynamotor; output 600 volts a 
175 ma. 

6. Packaging Data 
a. Radio Set AN/VRC-2(*) is packed in one 

box which contains all components and acces- 

sories. It weighs 205 pounds and has a volume 
of 12.3 cubic feet. 

b. Early procurements of Radio Set AN/ 
VRC-2 are packed in two boxes. Box No. 1 

contains the transmitter, receiver, and acces- 

sories. It weighs 156 pounds and has a volume 

of 7 cubic feet. Box No. 2 contains the antenna. 
It weighs 12 pounds and has a volume of 1 
cubic foot. 

c. Inner packaging of all parts is in water- 
proof, moisture-vaporproof, sealed wrappers 
containing a dehydrating agent. The equipment 
is wrapped first in greaseproof paper wrapping. 
Moisture-vaporproof bags are placed over the 

cushioned parts and assemblies. Cartons con- 
taining materiel are inclosed in moisture-vapor- 
proof bags and these sealed packages are placed 

in tight-fitting outer unit containers. 
Note. Items may be packaged in a different manner, 

depending on the supply channel. 
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terchangeability of Radio Receiver R- 

237(*)/VR with Radio Receiver R- 

237B/VR_ and Radio Transmitter 

T—193(*) /VRC-2 with Radio Trans- 

mitter T-193B/VRC-2 and to Provide 

Improved Antenna Connectors, Cables 

and Receptacles. 

MWO SIG 11-607-4, Modification of 

Radio Set AN/VRC-2 to Replace the 
Vibrator Power Supply with a Dyna- 

motor Power Supply Upon Failure of 

Major Component in the Vibrator 

Power Supply. 

MWO SIG 11-607-5, Modification of 

Radio Sets AN/VRC-2 and AN/VRC- 

2X to Provide an Improved Chassis 

Fastener. 

MWO SIG 11-607-6, Modification of 

Radio Set AN/VRC-2 to Increase Its 

Sensitivity. 

MWO SIG 11-607-7, Modification of 

Power Supply of Radio Receivers R- 

237/VR, R-237A/VR, and R-237B/ 

VR to Provide for Suppression of R-F 

Noise Radiation from Power Supply. 

_ MICROPHONE 
M—27/U 

TRANSMITTER 
BATTERY 
CABLE 

RANSMITTER 
"CONTROL CABLE. 

TM 607¢2 ~15 

Figure 8. (Superseded) Components of Radio Set AN/VRC-2 procured on Order No. 20591—Phila-49. 

(8) MWO SIG 11-607-8, Modification of 

Radio Set AN/VRC-2X to Provide 

Suppression of R-F Noise Radiation 

from the Receiver Power Supply. 

Figure 15. (Superseded) Radio Set Control 
C-1060/VRC-2X, front and rear view. 

14. Uncrating, Unpacking, and Checking New 
Equipment 

(fig. 26) 

Note. For used * * * to paragraph 17. 

a. General. Equipment may be shipped in 

oversea packing cases (b below) or in domestic 

packing cases (c below). When new equipment 

* * * of the equipment. 

* * * * * 

15. Installation of Equipment 

(figs. 27 and 28) 

* * * * 3 

h. Installation Kits. (Added). Installation 

kits designed for particular vehicles are listed 

in SB 11-131, Distribution of Vehicular Radio 

5 



Sets. Power cord size and length, noise sup- 

pression components, and antenna bracket 

mounting may vary in different vehicles. 

Figure 29. “FUSE GUARD” is changed to 

read: FUSE BOX J-498/VRC-2X. The ar- 

row on Electrical Power Cable Assembly 

CX-1913/U is changed to point to cable. 

16. Connections 

(figs> $2.8nd_35) 

Details of the * * * securely in place. 
* * * * * 

b. Antenna Connections. 

(1) Select the shorter * * * of the antenna. 

Adapter UG-273/U is used with the 
AN/VRC-2X (fig. 32). Other models 

generally use solder lugs that are bolt- 

ed to the antenna base. In addition, 

the adapter type connection to the 

transmitter differs slightly in the earlier 
models. 

* * * * & 

c. Power Connections. 

* * * * * 

(2) Select the transmitter * * * of the 
battery. 

Note. (Added) In Radio Sets AN/VRC-— 

2C bearing Orders No. 3349-Phila—52, and 

37214—-Phila—53, connect the white lead to 

the ungrounded terminal of the battery. 

* * * * * 

Figure 32. The following note is added: 

Note. THE FUSE BOX IS CONNECTED IN 

ELECTRICAL SPECIAL PURPOSE CABLE 
ASSEMBLY CX-1913/U. BETWEEN THE 
TRANSMITTER AND THE ADAPTER END 

OF THE CABLE ASSEMBLY. 

Figure 36. In item 5 PAR. 33a(4) is changed 

to read: PAR. 33a(5). In item 6 PAR. 24, 

PAR. 33a(5) is changed to read: PAR. 22. 

Figure 37. In item 5 PAR. 33a(4) is changed 

to read: PAR. 33a(5). In item 6 PAR. 

24,33a(5) is changed to read: PAR. 22. 
In item 21 PAR. 330(3),38 is changed to 

read: PAR. 33b(3). In item 25 PAR. 

33b(8),38 is changed to read: PAR. 

33b(8). In item 27 PAR. 336(5),38 is 

changed to read: PAR. 330(5). In item 32 

PAR. 330 (4),38 is changed to read: PAR. 

330 (4). 

42.1. Tube Symbols 
(fig. 37.1) (Added) 

Corrected tube symbols as shown in figure 

37.1 apply to the following figures: 

6K6GT __sCFigures 54, 55, 119, and 124. 

6K8 Figures 46, 119, 121, and 124. 

6SG7GT Figures 40, 42, 44, 45, 47, 48, 49, 

52, 119, and 124. 

TA8 Figures 60, 120, 122, 123, and 

125. 

49. 455—ke I-f Amplifier 
(fig. 47) 

* * * * * 

b. Ave Circuit. The ave voltage is developed 

in the grid circuit of V6, which is contained in 

coupling unit T5R (fig. 47). With a strong 

* * * the meter switch. 

* * * * * 

53. Noise Amplifier and Noise Rectifier 
(fig. 52) 

The noise amplifier * * * of signal reception. 

* * * * * 

b. Noise Rectifier. The noise rectifier * * * 
ground across C57. Capacitors C57 and C58 
discharge through R41 when the noise com- 

ponent is removed. The negative voltage * * * 

operating the squelch (fig. 119). 

* * * * * 

Figure 57. “NOTE” is changed to read: 

NOTES. The existing note is designated 

“1”. The following note is added: 

2. IN MODELS BEARING ORDERS NO. 3349- 

PHILA-52 AND 37214-PHILA-53: 

THE CONNECTION FROM PIN 6 OF THE 

POWER MALE RECEPTACLE TO SPARK 

PLATE IS OMITTED, AND 100-UUF CAPA- 

CITOR IS CONNECTED IN PARALLEL WITH 

Cx 

THE VALUES OF R1 AND R2 ARE 47 OHMS. 

THE VALUE OF C4IS 20 UF, EACH SECTION. 

58. Oscillator 
(fig. 59) 

a. Oscillator. The oscillator, (V1), * * * 

crystal oscillator circuit. The oscillator fre- 
quency is 1/32 of the output resting frequency. 
This stage consists * * * the meter circuit. 

* * * * * 
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6SG7GT 

6K8 

TA8 

Figure 37.1 (Added) Corrected tube symbols. 

59. Modulator Stage 

(fig. 60) 

To produce the * * * the audio signal. 
* * * * ** 

d. Output Vectors. In figure 61 * * * the audio 

frequency. OC, represents the output of V2 

when the transconductance is at maximum and 

the transconductance of V3 is at minimum. 

OC, represents the output of V3. The phase- 
modulated output * * * the crystal oscillator. 
* * * * * 

62. Power Amplifier 

(fig. 67) 
** ok * x % 

b. Circuit Differences. 
* * * * * 

(2) (Superseded) The power amplifier 
circuit of Radio Transmitters T- 

193B/VRC-2 and T-193C/VRC-2 dif- 

fers*from the T—322/V RC-2X. in the 

filament connections. For filament dif- 

ferences, refer to figures 72, 120, and 

125. Capacitor C42 is not used in Ra- 

dio Transmitter T-193/VRC-2. Radio 
mransmitters 7 1-193A/VRG-2, “TU 

TAGO 5248A 

TM607C2-3! 

J9SB/V KRC—2, ) T-193GZVRG—2, and 

T-322/VRC-2X differ in their use of 

C42 in the power amplifier output cir- 

cuit. For exact differences, refer to 

figures 120, 123, and 125. 

64. Control Head 

(fig. 70) 

a. Operation. All operating controls * * * 

the control head. Located on the VOLUME 

control is the main power switch which com- 

pletes the circuit from the battery to the coil 

of relay RY1 on the transmitter, and supplies 

current to the green indicator lamp—M4—M2 

through dropping resistor Rl. Resistor R4 is 

oe vOlLage 1s Olr, 

65.1. Radio Set AN/VRC-2X Power Circuits 

(Added) 

(fig. 70.1) 

a. Radio Receiver R-435/VRC-2X. 

(1) Low voltage. 

(a) Battery current flows from ground 

to the vibrator and then through the 

center-tapped primary of Tl 

through Ll and receiver fuse F1. 

7 
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Current then passes to pins 6 of P1, 

P28, and P27, respectively. Current 

path is now through pin 6 of J4, 

transmitter fuse F1, and the closed 

contacts of RY1 to P2. (RY1 is en- 

ergized when the VOLUME control 

on the radio set control is turned 

on.) From here, current flows 

through P5, F2 in the fuse box, P6, 

the vehicle battery jack (installed 

on the vehicle chassis), and finally 

to the battery. 

(b) Receiver filament current is tapped 

off at the junction of L1 and the 

center tap on the primary of T1. 

(2) B-+ voltage. B+ voltage from V1 and 

V2 is applied to pin 4 of Pl, then 

through pins 4 of P28, P27, and J4, 

respectively ; through the unenergized 

position of RY8 to pins 3 of J4, P27, 

P28, and Pl, respectively. From pin 3 

of Pl, B+ is applied to all the appro- 

priate receiver stages (fig. 119). 

b. Radio Transmitter T-322/VRC-2X. 

(1) Low voltage. 

(a) When the push-to-talk switch on the 

microphone is held down, the con- 

tacts on RY2 close. Battery current 

then will flow from ground through 

E23 and the low voltage windings 

of the dynamotor, through the closed 

contracts of RY2 and RY1; through 

P2, P5, F2 in the fuse box, and P6 

to the vehicular battery. 

(b) Transmitter filament voltage is con- 

stantly applied through F1 when 

RY1 is closed. (RY1 closes immedi- 

ately when the set is turned on.) 

(2) B-+ voltage. B+ from the hv winding 

of the vibrator is applied through the 

closed contacts of RY3 to all appro- 

priate transmitter stages (fig. 120). 

c. Circuit Differences. Power circuits for all 

earlier models of Radio Set AN/VRC-2 are gen- 

erally similar to that of the AN/VRC-2X given 

in a and b above. In Radio Transmitters T- 

193/VRC-2 and T-193A/VRC-2, fuse F1 is in- 

stalled between power receptacle P2 and relay 

RY1 (figs. 122 and 123). Circuit differences are 

described in paragraphs 56, 63, and 65. 

TAGO 5243A 

Figure 71. The following notes are added: 

NOTES: 

1. Change D/P6 TO CONNECT BETWEEN 

BATTERY AND FUSE. 

2. P6 CONNECTS TO JACK INSTALLED ON 

VEHICLE (NOT SHOWN). 

Figure 74. On V12, the grid cap reading of 

“__75V” is changed to read —.75V. 

69. Test Equipment Required for Trouble- 
shooting 

* * * * 

34-ohm dummy antenna 

Figure 76. The following not is added: 

NOTE: C39, C52. C55, C57, C58, C62, C63, C64, 

AND C72 ARE SHOWN MOUNTED ON TER- 
MINAL STRIP TS1. 

Figure 82. On V5, the grid cap reading of 

“O” is changed to read: 6.8K. On V3, pin 

3 reading of ‘36’ is changed to read: 36K. 

Figure 83. The following note is added: 

NOTE: C37, C52, C55, C57, C58, C62, C63, C72. 

AND C74 ARE SHOWN MOUNTED ON TER- 
MINAL STRIP TS1. 

Figure 89. Change “G1” to read: Cl. 

Figure 90. “NOTE” is changed to read: 

NOTES. The existing note is designated 

“1”, The following note is added: 

2. THE JACK TO THE RIGHT OF J8 IS Pl. 

Figure 92. The following note is added: 

NOTE: Li IS THE REFERENCE SYMBOL 
FOR ANT TANK COIL. 

Figure 93. The following notes are added: 

NOTES: 

1. C81 AND C32 ARE SHOWN MOUNTED ON 

TERMINAL STRIP TS1. 

2. C14, C18, AND C22 ARE SHOWN MOUNTED 

ON TERMINAL STRIP TS2. 

3. R387 IS SHOWN MOUNTED ON TERMINAL 

STRIP TS3. 

4. C1 IS SHOWN MOUNTED ON TERMINAL 

STRIP TS4. 

5. C27, C80, C34, R384, AND RFC2 ARE SHOWN 

MOUNTED ON TERMINAL STRIP TS5. 

Figure 101. The following note is added: 

6. RESISTANCES ARE READ WITH A 

SHORTING WIRE CONNECTED FROM 

THE PLATE CAP OF V7 TO CHASSIS 

GROUND. BE SURE TO REMOVE THIS 

WIRE AFTEF MAKING RESISTANCE 

MEASUREMENTS. 



Figure 103. The following note is added: 

7. RESISTANCES ARE READ WITH A 

SHORTING WIRE CONNECTED FROM 
THE’ PLATE CAP OF V7 TO CHASSIS 
GROUND. BE:SURE TO REMOVE THIS 
WIRE AFTER MAKING RESISTANCE 
MEASUREMENTS. 

83. Transmitter Alinement 

The transmitter must * * * the alinement 

procedure. 
* * * * * * 

b. Oscillator. Set the Meter * * * approxi- 

mately 45 ya. 

Note. (Added) For Radio Set AN/VRC-2 bearing 

Orders No. 8849-—Phila—52 and 37214—Phila—53, with 

the METER SWITCH in the MOD position, the meter 

reading should be approximately 30 ua. 

* * ** * * * 

d. First Quadrupler. Set the METER * * * 

the desired frequency. 

Note. In Radio Transmitter T—-193A/VRC-2, trans- 

former T3 is single-tuned. For models of Radio Set 

AN/VRC-2C bearing Orders No. 3349—-Phila—52 and 

37214—Phila—53, the normal meter reading with the 

METER SWITCH in position 3, is 25 ya. 

e. Second Quadrupler. The second quadrupier 

* * * read 20 pa. 

Note. (Added) For Radio Set AN/VRC-2C bearing 

Orders No. 38349-Phila—52 and 37214—-Phila—53, the 

normal meter reading with the METER SWITCH 

in position 4, is 10 ya. 

94.1. Final Test on Transmitter 

(Added) 

a. Radio Transmitter T-193(*)/VRC-2. Aft- 

er repair, the T-193(*)/VRC-2 should be 

checked as follows: 

(1) General test conditions. 

(a) Usea 6-volt battery for input power. 

(b) Insert the four-prong female con- 

nector of the transmitter battery 

cable into the POWER receptacle on 

the transmitter, and connect the red 

lead on the other end of the cable 

to the positive terminal of the 6-volt 

vattery. Connect the other lead to 

the negative terminals of the bat- 

tery. 

(c) Insert the eight-prong female con- 

nector of the transmitter control 

cable into the CONTROL receptacle 

10 

on the transmitter, and insert the 

cable plugs on the other ends of the 

cable into the jacks on the control 

head. 

(d) Make power output and deviation 

tests at 30 mc, 35 mc, and 40 me. 

Make the operational test at 35 me. 

(e) Insert one of the following crystals 

into the crystal socket: 

Output frequency Crystal frequency 

30 me 937.5 ke 

85 me 1093.75 ke 

40 me 1250.0 ke 

Caution: for each crystal change, 

realinement of the transmitter 

(pars. 83 and 84) is necessary. 

(f) Insert the microphone connector in- 

to the jack on the front of the con- 

trol head. 

(2) Power output tests. Perform the fol- 

lowing tests at frequencies of 30 mc, 

35 mc, and 40 mc: 

(a) Connect a dummy antenna as shown 

in figure 116. 

(b) Measure the power output of the 

aligned transmitter. The rf meter 

reading should exceed .9 ampere. 

(3) Deviation test. Perform the following 

test at frequencies of 30 mc, 35 mc, 

and 40 me. 

(a) Set Audio Oscillator TS—382A/U or 

equivalent to 2,715 cycles at zero 

output. 

(b) Increase the audio input signal 

gradually from zero until the car- 

rier reaches zero on Panoramic In- 

dicator IP-173/U (see TM 11-5086) 

for the second time. Be sure to keep 

the audio input below-.1 volt (as 

measured with Electronic Multi- 

meter ME-6A/U). 

(4) Operational test. Perform the follow- 

ing test at a frequency of 35 mc: 

(a) Aline the transmitter at a frequency 

of 35 mc. 

(b) Tune the receiver to 35 mc. 

(c) Listen at the receiver for a clear 

and intelligible transmitted signal. 

‘TAGO 5243A 
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b. Radio Transmitter T-322/VRC-2X. After APPENDIX _ Il. 
repair, the T-322/VRC-2X can be tested in a 
manner similar to that for the T.193(*)/ IDENTIFICATION TABLE OF PARTS 

Rescinded VRC-2 (subpar. a above). The power input of . i Me ; 
the T-322/VRC-2X requires a 24-volt battery Figure 125. The following note is added: 
E if 3. IN EQUIPMENTS PROCURED ON ORDERS 

) | (*) /VRC-2. THE VALUE OF C29 IS 12 TO 175 UUF. 

\) 

TAGO 5243A 11 
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(2) Mount the transmitter in the manner 

outlined for mounting the receiver. 

d. Mounting Control Head. A standard in- 

stallation of the control head and speaker of 

Radio Set AN/VRC-2X in truck, 14-ton, M38 

(24 volt), is shown in figure 29. The control 

head of Radio Set AN/VRC-2 usually is 

mounted below the instrument panel with the 

two mounting brackets which are fastened at 

the ends. See figure 31. 

e. Mounting Speaker. The speaker is at- 

tached to the vehicle by bolting the speaker 

mounting bracket to the vehicle body at the 

desired location. See figures 29, 30, and 31. 

f. Installation of Antenna. 

(1) Locate the antenna at the left rear of 

the vehicle (fig. 30)- The base in- 

sulator should be so mounted that it is 

near the transmitter antenna connec- 

"RADIO SET CONTROL 
| C-1060/VRC-2X_ 

% 

oh ELECTRICAL = ¢ 
-. POWER’ CABLE ASSEMBLY - FUSE GUARD 

+ €x-1913 /U ies 

tor and high enough to allow suffi- 

cient antenna height. 

(2) Drill the required holes in the vehicle 

body and attach the antenna with the 

hardware supplied. 

g. Installation of Fuse Box J-498/VRC-2X. 

The fuse box is inserted in the ungrounded lead 

to the battery. Proper installation of the fuse 

box in truck 14,-ton, 4x4, M38 is shown in figure 

29. In other vehicles, secure the fuse guard to 

the dash board under the hood and as close to 

the battery as possible. Use the hardware 

furnished. 

16. Connections 

(figs. 32 and 33) 

Details of the necessary interconnections are 

illustrated in figures 32 and 33. To make the 

cable connections, it will be necessary to remove 

DYNAMIC 
LOUD SPEAKER BRACKET 

‘ ; LS-158/U 
TM 607-293 

Figure 29. Radio Set AN/VRC-2X, accessories installed in truck. %-ton, 4x4, utility, M38 (24-volt). 
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‘TM 607-285 

Figure 30. Radio Set AN/VRC-2 installed in truck, %4-ton, 4x4. 

the covers with the switch guards attached. 

Be sure that all jacks and connectors make 

positive contact with the proper receptacles. 

Avoid sharp bends in any of the cables. Dress 

them in such a way that there are no loose 

sections to sway or vibrate. Use the clamps 

supplied with the equipment to hold the cables 

securely in place. 

a. Receiver and Transmitter Control Cables. 

The control cables have eight-prong connectors 

on one end and banana jacks on the other. 

Insert the female connector into the CONTROL 

socket of the transmitter and the male connec- 

tor into the CONTROL socket of the receiver. 

Lock them with the screw rings. Insert the 

cable plugs on the other ends of the cables into 

the pin jacks on the rear of the control head. 

Follow the color coding as shown in figure 33. 

In some procurements, the plugs of the control 

cables are numbered according to their corre- 

sponding pin jack on the control head, and are 

not color-coded. 

26 

b. Antenna Connections. 

(1) Select the shorter (3-foot length) of 

(2) 

the two coaxial antenna leads and plug 

one end into the ANTENNA jack on 

the transmitter. Insert the other end 

into the connector on the feedthrough 

insulator at the base of the antenna. 

Select the coaxial antenna intercon- 

nector (7-foot long) and plug one end 

into the RECEIVER jack on: the 

transmitter and the other end into the 

ANTENNA jack on the receiver. 
Note. The antenna lead-in and antenna 

interconnector cables supplied with Radio 

Set AN/VRC-2 are 20 inches and 27 inches 

long, respectively. 

c. Power Cornections. 

(1) Select the power interconnector cable, 

which is terminated in two six-prong 

connectors. Plug the male connector 

into the socket marked RECEIVER 

on the. transmitter. Plug the female 

AGO 389°A 

y 



T. O. 31R2-2VRC2-11 

‘TM 607-294 

Figure 31. Radio Set AN/VRC-2, accessories installed on panel of truck, %4-ton, 4x4. 

connector into the receptacle marked 

POWER on the receiver. 

(2) Select the transmitter battery cable 

and plug the four-prong female con- 

nector into the POWER receptacle of 

the transmitter. Plug the other end 

into the connector on Fuse Box J-— 

498/VRC-2X. Battery cable supplied 

with Radio Set AN/VRC-2 terminates 

in two battery connectors. Proper 

polarity must be observed when con- 

necting this cable to a 6-volt battery 

system. Connect the red lead to the 

ungrounded terminal of the battery. 

Connect the other lead, which is 

grounded to the chassis of the equip- 

ment, to the grounded terminal of the 

battery. 

d. Speaker. Connect the loudspeaker termi- 

nals to the control head as indicated in figure 33. 

e. Microphone. Insert the microphone con- 

nector into the receptacle on the front of the 

AGO 3899A 

control head, and lock it with the Iccking ring. 

Be sure the dust cover is screwed tightly onto 

the alternate MIC. receptacle on the trans- 

mitter. 

17. Service upon Receipt of Used or Re- 
conditioned Equipment 

a. Follow the instructions in paragraph 14 

for uncrating, unpacking, and checking the 

equipment. 

b. Check the used or reconditioned equipment 

for tags or other indications pertaining to 

changes in the wiring of the equipment. If any 

changes in wiring have been made, note the 

change in this manual, preferably on the over- 

all schematic and stage diagrams. 

c. Check the operating controls for ease of 

rotation. 

d. Perform the installation and connection 

procedures given in paragraphs 15 and 16. 

27 
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AB-23/GR AB-24/GR 

MAST SECTION 

MAST SECTION 

MS-II7-A 
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RADIO RECEIVER 
R-435/NRC-2X 

RADIO TRANSMITTER 
T-322/VRC-2X 

ake fae \ = EX 
ANTENNA 234 : 

wage SiS 
Q v2 ou A Os 

TER ©. Sone 
Repeat 

CONTROL 

(R-F CABLE a 
ASSEMBLY Bs a) em 

COAXIAL i) $x 

ANTENNA Cw) Gq) 

INTERCONNECTOR 

(CABLE ASSEMBLY 
CX-1913/U) 

TRANSMITTER 
BAT TERY 

hte ———4 

POWER _INTERCONNECTOR CABLE 

(CABLE ASSEMBLY 
CX-1936/U) 

TRANSMITTER CONTROL CABLE 
(CABLE ASSEMBLY CX-1935/U) 

CONTROL HEAD 

MICROPHONE 

fa 

(Za 

Em) 
LOUD SPEAKER (CABLE ASSEMBLY 

LS-158/U CX-1934/U) 
RECEIVER CONTROL 

CABLE 

COAXIAL 
ANTENNA LEAD 

(R-F CABLE 
ASSEMBLY 
CG-426/U,7') 

FUSE 
BOX 

TO 24V 
BATTERY TM 607-217 

Figure 32. Radio Set AN/ VRC-2X, component interconnections. 
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BLACK 

— WHITE - BROWN 

YELLOW 

WHITE - BLUE 

WHITE- GREEN 

WHITE - ORANGE 
Y WHITE - YELLOW 

WHITE- RED 

Bam ) | ermmes;) ea EBD 62D || CSE ) | SES i a 

iS a ye a CA ry RT SS. TRANSMITTER CONTROL 
z > UE UE Us Us Ue Uz Us Us J CABLE ASSY Cx-1935/U 

RECEIVER CONTROL 
CABLE ASSY CX-1934/U 

SPEAKER 
CABLE 

WHITE 

RED 

BLUE 

GREEN 

BROWN 

Figure 33. Radio Set Control C-1060/VRC-2X, showing pin jack connections. 

Section II. CONTROLS 

18. General actual operation of the equipment is discussed 

, P ‘ in paragraphs 22 and 23. - 
Haphazard operation or improper setting of 

the controls can cause damage to electronic 

equipment as well as inefficient performance. 

For this reason, it is important to know the 

function of every control and connector. The 

19. Receiver Controls and Connectors 

The following table lists the controls and 

connectors on the panel (fig. 34) of the receiver 

and describes their functions: 

AGO 8899A 29 



T. O. 31R2-2VRC2-11 

Control Function 

ANTENNA receptacle 

(J6). 

METER SWITCH 
(SWL). 

CONTROL connector 

(J5). 

METER jack (J1) ---- 

ANTENNA 

Q 

‘Connector for coaxial cable 

from the receiver to trans- 

mitter connector. 

Switches the tip of METER 

jack J1 to the following 

parts of circuit during tun- 

ing procedure. 
Position Function 

ai L-f (low-frequency) i-f 

amplifier grid cir- 

cuit. 

Z First limiter grid cir- 

cuit. 

3 Second limiter grid cir- 

cuit. 

4 Discriminator output 

circuit. 

5 Discriminator output 

circuit. 

An eight-pin female connector 

for the eight-pin male plug 

on receiver control cable. 

For connecting an external 

meter through a standard 

Plug PL-55 while tuning the 

receiver. Tip of plug is con- 

nected to negative meter 

CONTROL 

Control Function 

SPEAKER jack (J8)_- 

POWER connector 

(Pf). 

terminal; sleeve to positive 

terminal. 
To connect speaker while tun- 

ing radio set. Connected in 

parallel with speaker jacks 

10 and 11 on the control 

head. 

A six-pin male connector for 

cable to RECEIVER con- 

nector on transmitter. 

20. Transmitter Controls and Connectors 

The following table lists the controls and 

connectors on the panel (fig. 35) of the trans- 

mitter and describes their function: 

Control Function 

ANTENNA connector 

(53). 

RECEIVER connector 

(J5). 

Connector for coaxial cable to 

antenna. 

Connector for coaxial cable to 

receiver ANTENNA recep- 

tacle. 

SPEAKER POWER 

30 

Figure 34. Radio Receiver R-435/VRC-2X, panel. 

TM 607-219 
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Control Function 

METER jack (J1)___-. For connecting an external 

meter through a_ standard 

Plug PL—55 while tuning the 

transmitter. Connect the tip 

of the plug to the negative 

meter, terminal and _ the 
sleeve to the positive ter- 

minal for all METER 

SWITCH positions except 

P.A. (power amplifier), 

where the meter leads should 

be reversed. 

METER SWITCH Connects external meter to the 

(S1). following circuits in trans- 

mitter: 
Position 

i Oscillator grid. 

2 First quadrupler grid. 

3 Second quadrupler 

grid. 

4 Doubler grid. 

5 Power amplifier grid. 

P.A. Power amplifier cath- 

ode. 

MOD. Modulator grid. 

MIC connector (J2)_--.| For microphone plug, while 

tuning transmitter. 

— RECEIVER 

Control Function 

CONTROL connector An eight-pin male connector 

(P1). for the 8-pin female plug on 

the transmitter control cable. 

RECEIVER connector A_ six-pin female receptacle 

(J4). for the cable which leads to 

the POWER connector in 

receiver. 

POWER connector Connector for battery cable 

(P2). (power input). 

FUSE receptacle (F1)_ Holds transmitter fuse. 

21. Control Head Controls and 

Connectors 

The operation of the radio set, once it has 

been set on frequency, is handled entirely from 

the control head. The controls (fig. 15) and 

connectors are listed in the following table: 

Control | Function 

Microphone receptacle 

(J1). 

Receptacle for microphone 

cable. 

POWER 
10 AMP 

TM607-220 

Figure 35. Radio Transmitter T-322/VRC-2X, panel. 
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Control Function Control Function 

Damp Mls yoe ee Green lamp which indicates VOLUME control Combined power on-off switch 

that receiver is energized. (R4). and volume control. 

Lamp (M3)2 ee Red lamp which indicates that SQUELCH control Determines noise level at which 
transmitter is energized. (R3). squelch action will start. 

Section Ill. OPERATION UNDER USUAL CONDITIONS 

22. Operating Procedure (4) Polarity of battery. Check to verify 
that the equipment is wired to agree 

with the polarity of the battery in- 

stallation in the vehicle (par. 15c). 

a. Preliminary Checks. Before applying 

power to the equipment, check the following: 

(1) Cables. See that all cables are attached 

securely to their proper receptacles. 

(2) Fuses. Check the values of all fuses 

so that, if a short is present, the equip- 

ment will not be damaged. In Radio i , 
Sat AN /VRGa2katheremshouldisbers: recelver and transmitter filaments are 

10-ampere fuse in the receptacle on energized. The green lamp on the con- 

the transmitter panel, a 5-ampere fuse trol head should light. 

b. Recewing. 

(1) Turn VOLUME control in a clockwise 

direction until a click is heard. This 

closes the power line switch, and the 

in the receiver power supply, and a (2) Wait 30 seconds for the tubes to be- 

25-ampere fuse in the fuse guard lo- come warm. 
cated in the power line to the battery. (3) Turn the VOLUME control in a clock- 

A spare 10-ampere fuse is mounted at wise direction to three-fourths of its 

the rear of the control head. For Radio working distance. A rushing noise 

Set AN/VRC-2, there should be a 50- should be heard. 

ampere fuse in the transmitter panel (4) With no signal being received, turn 
and 20-ampere fuses on both the trans- the SQUELCH control in a clockwise 
mitter and receiver chassis. If the set direction until the rushing sound is 

is supplied with Radio Transmitter just eliminated. Do not turn the con- 
T-193B/VRC-2, a 20-ampere fuse is trol farther or weak signals may be 
required on the panel of the trans- missed. 

mitter and a 50-ampere fuse is re- (5) As the vehicle moves from one loca- 

Guae edad Lheruseeiox: tion to another (which has a different 
(3) Crystals. Check whether the h-f crys- noise level), it may become necessary 

tals have been installed in the trans- to readjust the SQUELCH control 

mitter and receiver. Crystal locations 

for the receiver and transmitter are 

shown in figures 75 and 92, respec- 

until the rushing sound is just elimi- 

nated with no signal being received. 

(6) Keep the VOLUME control adjusted 
tively. ; : 

Caution: If the transmitter is ener- so that the received signal can be 

gized without the oscillator crystal heard clearly. 
having been installed, or if the crystal c. Transmitting. 

goes out of oscillation, the loss of 

excitation resulting therefrom may 

cause damage to power amplifier tube 

V7 (fig. 120) because of excessive : ; 

values of plate and screen currents remains lit. 
being drawn. (2) Hold the microphone close to the 

(1) Press the microphone push-to-talk 

button. The red lamp on the control 

head should light. The green lamp 
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mouth and talk directly into it. Speak 

distinctly and in a normal tone. 

(3) When transmission has been com- 

pleted, release the push-to-talk button. 

The red lamp should go out. 

Caution: Do not allow the dyna- 

motor to run more than 5 minutes out 

of every 10 minutes. 

Caution: Do not start the vehicle 

engine when the equipment is in oper- 

ation. The heavy current drawn by 

the starting motor reduces battery 

voltage, and the power supply vibra- 

tors may stick and be damaged. 

23. Stopping Procedure 

To turn the equipment off, turn the VOLUME 

control in a counterclockwise direction as far 

as it will go. The green lamp on the control 

head should go off. When starting the equip- 

ment again, it may be necessary to readjust 

the SQUELCH control. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

24. General 

The operation of Radio Set AN/VRC-2(*) 

may be difficult in regions where extreme cold, 

heat, humidity and moisture, sand conditions, 

etc., prevail. In paragraphs 25, 26, and 27, 

instructions are given on procedures for mini- 

mizing the effects of unusual operating condi- 

tions. 

25. Operation in Arctic Climates 

Subzero temperatures and climatic conditions 

associated with cold weather affect the efficient 

operation of the equipment. Instructions and 

precautions for operation under such adverse 

conditions follow: 

a. Handle the equipment carefully. 

b. Keep the equipment warm and dry. If 

possible, construct an insulated box for the 

receiver and transmitter. 

c. Heavy coatings of frost will gather on 

mouth-type microphones in extreme cold 

weather when the microphones are used in the 

open air. Frost will form in the small holes of 

the microphone and will affect the clarity of 
the input signal. Rubber and plastic diaphragms 

have been designed to protect some types of 

microphones; use them when available. Try to 

have a spare microphone. 

d. When equipment which has been exposed 

to the cold is brought into a warm room it will 

AGO 3899A 

sweat until it reaches room temperature. This 

condition also arises when the equipment warms 

up during the day, after exposure during a cold 

night. When the equipment has reached room 

temperature, dry it thoroughly. 

26. Operation in Tropical Climates 

In tropical climates, the high relative humid- 

ity causes condensation of moisture on the 

equipment whenever the temperature of the 
equipment becomes lower than that of the sur- 

rounding air. To minimize this condition, place 

lighted electric bulbs under the equipment to 

keep the filaments lit. Make sure that the 

equipment is moisture-fungiproofed. 

27. Operation in Desert Climates 

a. Conditions similar to those encountered 

in tropical climates often prevail in desert 

areas. Use the same precautions to insure 

proper operation of the equipment. 

b. The main problem that arises with opera- 

tion in desert areas is the large amount of sand 

and dirt which enters the controls and the 

dynamotor. Keep the equipment as free from 

dust and dirt as possible. 

c. Make frequent preventive maintenance 

checks. Pay particular attention to the lubri- 

cation of the dynamotor. Sand or dirt that 

come in contact with oil and grease result in 
grit which will damage the dynamotor. 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. PREVENTIVE MAINTENANCE SERVICES 

28. Tools and Materials Required 

Since no tools and materials are supplied 

with Radio Set AN/VRC-2(*), it will be nec- 

essary to secure the following in order to per- 

form proper preventive maintenance. 

Common hand tools. 

Clean cloth. 

Sandpaper, No. 0000. 

Crocus cloth. 

Fine file or relay burnishing tool. 

Paste metal polish (Sig C Stock No. 

6G1516). 

Solvent, Dry Cleaning (SD). 

Contact burnishing tool. 
Note. Gasoline will not be used as a clean- 

ing fluid for any purpose. Solvent (SD) is 

available as a cleaning fluid through estab- 

lished supply channels. Oil, fuel, Diesel, may 

be used for cleaning purposes when solvent 

(SD) is not at hand. Carbon tetrachloride 

will be used as a cleaning fluid only in the 

following cases: where inflammable solvents 

cannot be used because of the fire hazard, 

and for cleaning electrical contacts, includ- 

ing relay contacts, plugs, commutators, etc. 

Caution: Repeated contact of carbon 

tetrachloride with the skin or pro- 

longed breathing of the fumes is 

dangerous. Make sure adequate venti- 

lation is provided. 

29. Special Tools Issued for Radio Set 
AN/VRC-2 (*) 

No special tools are issued with Radio Set 

AN/VRC-2(*). 

30. Definition of Preventive 
Maintenance 

Preventive maintenance is work performed 

on equipment (usually when the equinment is 
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not in use) to keep it in good working order 

so that breakdowns and needless interruptions 

in service will be kept to a minimum. Preven- 

tive maintenance differs from trouble shooting 

and repair since its object is to prevent certain 

troubles from occurring. See AR 750-5. 

31. General Preventive Maintenance 
Techniques 

a. Use No. 0000 sandpaper to remove corro- 

sion. 

b. Use a clean, dry, lint-free cloth or a dry 

brush for cleaning. 

(1) If necessary, except for electrical con- 
tacts, moisten the cloth or brush with 

solvent (SD) ; then wipe the parts dry 

with a cloth. 

(2) Clean electrical contacts with a cloth 

moistened with carbon tetrachloride; 

then wipe them dry with a dry cloth. 

c. If available, dry compressed air may be 

used at a line pressure not exceeding 60 psi 

(pounds per square inch) to remove dust from 

inaccessible places; be careful, however, or 

mechanical damage from the air blast may 

result. Do not use the air hose on speaker cones 

or meter movements. 

d. For further information on preventive 
maintenance techniques, refer to TB SIG 178. 

32. Use of Preventive Maintenance 
Forms 
(figs. 36 and 37) 

a. The decision as to which items on DA 

AGO Forms 11-238 and 11-239 are applicable 

to this equipment is a tactical decision to be 

made in the case of First Echelon maintenance 

AGO 3899A 
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RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

' INSTRUCTIONS: See other side 

EQUIPMENT -NOMENC LATURE EQUIPMENT SERIAL NO. 

LEGEND FOR MARKING CONDITIONS: By, Satisfactory; X Adjustment, repair or replacement required; 

NOTE: Strike out items not applicable. 

DAILY 

ITEM 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable, 

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, 
CARRYING BAGS, COMPONENT PANELS. 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, 

gq oF of ol a | INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE 
ACTION. 

CHECK FOR NORMAL OPERATION. 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 

microphones, tubes, spare parts, technical manuals and accessories). PAR. 33a(I) 

PAR. 3340 (2) 

PAR. 33.(3) 

VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR. 33b(7) 

PAR. 330(4) 

® 

OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 

Defect corrected. 

CONDITION 

v > Fa ~) S v b= rad Go Ow i} 2 

MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC~ 
LINES, WAVE GUIDES, AND CABLE CONNFCTIONS. : 

PAR. 330(3) 

TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES. 

PAR. 33b(6)| | 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

PAR. 33.a(6) 
INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, INSPECT SHELTERS ANO COVERS FOR ADEQUACY OF WEATHER- 
OAMAGED INSULATORS AND REFLECTORS. PROOFING. 

PAR. 33b(6) 

INSPECT CANVAS ITEMS, LEATHER, AND CARLING FOR MILDEW, 

PAR. 33.0(2) 

TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITUNES, 
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER= 
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- As 
ERATORS, AND PILOT LIGHT ASSEMBLIES. PLEO REECE BB 2 Sith 

IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 

DA a aes 11-238 REPLACES DA AGO FORM 419, 1 HEC 50, WHICH IS sae eae 

Figure 86. DA AGO Form 11-288. 
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CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 

TM 607-295 
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 

RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: See other side 

EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO. 

LEGEND POR MARKING CONDITIONS: VY Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected: 

NOTE: Strike out items not applicable. 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, 
transmitter, carrying ceases, wire and ceble, microphones, 

tubes, spare parts, technical manuals and accessories). 

PAR. 330 (1) 

ELECTRON TUBES - INSPECT FOR LOOSE ENVELOPES, CAP CONNEC= 
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSION; 
CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER 
TYPE TUBES. PAR p (7) 

INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT 
AND CORROSION. LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

PAR, 33a (2) 

CLEAN DIRT AND MOISTURE FRON ANTENNA, MICROPHONE, HEADSETS, 
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 

COMPONENT PANELS. PAR. 330 (3) 

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND DISCOLORA- 

TION. PAR, 33b(3),38 

INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 
MOUNTINGS; BURNED, PITTED, CORRODEO CONTACTS; MISALIGNMENT 
OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND= 
ING OF PLUNGERS AND HINGE PARTS~ 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT” ITEMS: 
TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS, 
PLUG-IN COILS AND RESISTORS. 

PAR.33b (7) 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, 
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. 

PAR, 330 (4) 

INSPECT VARIABLE CAPACITORS FOR, DIRT, MOISTURE, MISALIGH= 
MENT OF PLATES, AND LOOSE MOUNTINGS~ 

PAR. 33b(2) 

INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS, 
CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE. CHECK FOR NORMAL OPERATION. 

_PAR. 24,330 (5) 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 
LINES, WAVE GUIDES,- AND CABLE CONNECTIONS. 

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS 
FOR CORROSION, DIRT AND LOOSE CONTACTS. 

PAR. 33a (3) PAR. 33b(8),38 

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS, 
RELAY CASES, AND INTERIORS GF CHASSIS AND CABINETS NOT 
READILY ACCESSIBLE. PAR.33b (6) 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

PAR. 33b(6) 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

PAR. 330 (6) 

INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS 

AND BREAKS. 
PAR. 33b(5),38 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 
DAMAGED INSULATORS AND REFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS. 

PAR. 33b(6) 

LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE 
DEPARTMENT OF THE ARMY LUBRICATION ORDER, 

INSPECT CANVAS ITENS, LEATHER, AND CABLING FOR MILDEW, 

TEARS, AND FRAYING. 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 
UACKS, CONNECTORS, ELECTRICAL TRANSFORMERS , POWERSTATS, 
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 

AND PILOT LIGHT ASSEMBLIES. 

INSPECT GENERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR, 
SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR. 

PAR. 33D (10),78 

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, 
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES~ 

PAR. 33 b(8) 

CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS 

CHOKES, POTENT!OMETERS, AND RHEOSTATS. 

PAR. 33b (8) 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND 
RHEOSTATS FOR OVERHEATING AND OIL-LEAKAGE. 

PAR. 33 b (4),38 

INSPECT METERS FOR DAMAGED GLASS AND CASESe BEFORE SHIPPING OR STORING = REMOVE BATTERIES. 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. 

PAR, 33. (2) 

INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTSs 

CHECK ANTENNA GUY WIRES FOR LOCSENESS AND PROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS. 

INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS. 
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 
GASKETS, DIRT AND GREASE. 

MOISTURE ANO FUNGI PROOF. ' 

IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTIONe 

REPLACES DA AGO FORM 419, 2 DEC 50, WHICH IS OBSOLETEs CO 16— 1-44 2-1 

DA Surnl1-239 

TM607-296 

Figure 37. DA AGO Form 11-2389. 
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by the Communication Officer/Chief or his 

designated representative, and in the case of 

Second and Third Echelon maintenance, by the 
individual making the inspection. Instructions 

for the use of each form appear on the reverse 

side of the form. 

b. Circled items in figures 36 and 37 are 

partially or totally applicable to Radio Set AN/ 

VRC-2(*). References in the ITEM block 

refer to paragraphs in text which contain addi- 

tional maintenance information. 

33. Performing Preventive Maintenance 

a. Performing Exterior Preventive Mainte- 

nance. Perform the following preventive main- 

tenance operations at the intervals indicated on 

maintenance checklists (figs. 36 and 37), unless 

these intervals are reduced by the local com- 

mander. 

Caution: Tighten screws, bolts, and nuts 

carefully. Fittings tightened beyond the pres- 

sure for which they are designed may become 

damaged or broken. 

(1) Check for completeness and satisfac- 

tory condition of the radio set. The 

components of the radio set are listed 

in paragraph 7 and are illustrated in 

figures 5, 6, 7, and 8. 

(2) Check suitability of location and in- 

stallation for normal operation (par. 

22). 

(3) Clean exterior of cases of components. 

(4) Check operation of panel lights. 

(5) Inspect all controls for binding, scrap- 

ing, excessive looseness, worn or 

chipped parts, misalinement, and posi- 

tive action. 

(6) Inspect cords, cables, wires, and shock 

mounts for cuts, breaks, fraying, de- 

terioration, kinks, and strain. 

Section II. LUBRICATION 

34. Lubrication 

The dynamotor is the only part of Radio Set 

AN/VRC-2X which may require lubrication. 

Under normal operating conditions, the ball 

bearings of the dynamotor have a sufficient 

quantity of grease for the average life of the 

. AGO 3899A 

b. Performing Interior Preventive Mainte- 

nance. 

Caution: Disconnect all power before per- 

forming the following operations. Upon com- 

pletion, turn power on and check for satisfac- 

tory operation. 

(1) Remove the covers from receiver and 

transmitter and thoroughly dust the 

chassis. 

(2) Inspect variable capacitors for dirt, 

moisture, misalinement of plates, and 

loose mountings. 

(3) Inspect resistors, bushings, capacitors, 

and insulators for cracks, chipping, 

blistering, discoloration, and moisture. 

(4) Inspect transformers, chokes, poten- 

tiometers, and rheostats for overheat- 

ing and oil leakage. 

(5) Inspect fuses, fuseholders, and cable 

terminals for corrosion, cracks, and 

lack of tension sufficient to insure 

good contact. 

(6) Inspect cases, mountings, antenna, and 

exposed metal surfaces for rust, cor- 

rosion, and moisture. 

(7) Inspect electron tubes for loose en- 

velopes, loose cap connectors, cracked 

sockets, and insufficient socket spring 

tension; clean away dust and dirt 

carefully; check emission of receiver 

type tubes. 

(8) Clean dirt, corrosion, and moisture 

from all connections. 

(9) Inspect 

coating. 

moistureproof-fungiproof 

(10) Inspect dynamotor for brush wear, 

spring tension, arcing, and fitting of 

commutator. 

(11) Correct all deficiencies noted. 

AND WEATHERPROOFING 

dynamotor. However, under some severe or 

abnormal operating conditions, the grease thins 

out. If additional lubrication is needed, remove 

the end caps and grease retainers of the dyna- 

motor and apply only Grease, Aircraft and 

Instruments (GL), or Standard Oil Beacon No. 
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325 grease, directly into the race of the bear- 

ings. Cover but do not pack the bearings. Avoid 

getting grease on the commutators and brushes. 

35. Weatherproofing 

a. General. Signal Corps equipment, when 

operated under severe climatic conditions, such 

as prevail in tropical, arctic, and desert regions, 

reauires special treatment and maintenance. 

Fungus growth, insects, dust, corrosion, salt 

spray, excessive moisture, and extreme temper- 

atures are harmful to most materials. 

b. Tropical Maintenance. A special moisture- 

proofing and fungiproofing treatment has been 

devised which, if properly applied, provides a 

reasonable degree of protection. This treatment 

is explained in TB SIG 13 and TB SIG 72. 

c. Winter Maintenance. Special precautions 

necessary to prevent poor performance or total 

operational failure of equipment in extremely 

low temperatures are explained in TB SIG 66 

and TB SIG 219. 

d. Desert Maintenance. Special precautions 

necessary to prevent equipment failure in areas 

subject to extremely high temperatures, low 

humidity, and excessive sand and dust are 

explained in SB SIG 75. 

e. Lubrication. The.effects of extreme cold 

and heat on materials and lubricants are ex- 

plained in TB SIG 69. Observe all precautions 

outlined in TB SIG 69. Refer to paragraph 34 

for detailed instructions. 

36. Rustproofing and Painting 

a. When the finish on the case has been badly 

searred or damaged, rust and corrosion can be 

prevented by touching up bared surfaces. Use 

No. 00 or No. 000 sandpaper to clean the surface 

down to the bare metal; obtain a bright smooth 

finish. 

Caution: Do not use steel wool. Minute par- 

ticles frequently enter the case and cause harm- 

ful internal shorting or grounding of circuits. 

b. When a touch-up job is necessary, apply 

paint with a small brush. Remove rust from the 

case by cleaning corroded metal with solvent 

(SD). In severe cases it may be necessary to 

use solvent (SD) to soften the rust and to use 

sandpaper to complete the preparation for 

painting. Paint used should be authorized and 

consistent with existing regulations. Refer to 

TM 9-2851. 

Section Ill. TROUBLE SHOOTING AT ORGANIZATIONAL 

MAINTENANCE LEVEL 

37. Scope 

The trouble shooting and repair work that 

can be performed at the organizational mainte- 

nance level (operators and repairmen) is neces- 

sarily limited in scope by the tools, test equip- 

ment, and replaceable parts issued, and by the 

existing tactical situation. Accordingly, trouble 

shooting is based on the performance of the 

equipment and the use of the senses in deter- 

mining which of the components is at fault, 

and in localizing the fault in that component 

to the defective stage or item, such as a tube 

or a fuse. 

38. Visual Inspection 

a. Failure of this equipment to operate 

properly usually will be caused by one or more 

of the following faults: 
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(1) Improperly connected battery cable. 

(2) Worn, broken, or disconnected cords 

or plugs. 

(3) Burned-out fuses. 

(4) Relay contacts burned because of over- 

loads. 

(5) Wires broken because of excessive 

vibration. 

(6) Defective tubes. 

(7) Inactive (dirty or cracked) crystal. 

(8) Defective primary power source. 

b. When failure is encountered and the cause 
is not immediately apparent, check as many of 

the items listed above as is practicable before 

starting a detailed examination of the compo- 

nent parts of the system. If possible, obtain 

information from the operator of the equipment 

AGO 3899A 
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regarding performance at the time trouble 

occurred. 

c. Inspect the antenna system for obvious 

defects. 

39. System Sectionalization of Trouble 

to a Component 

System sectionalization consists of determin- 

ing whether the trouble is in the transmitter, 

receiver, control head, antenna, power source, 

microphone, or loudspeaker. 

a. Operate the radio set and observe its 

performance. See equipment performance 

checklist (par. 41) for normal operating indi- 

cations. 

b. If the entire radio set is dead, the trouble 

probably is in the battery or the main fuse. 

c. If only one component is dead, the trouble 

is in that component and it is probably a fuse. 

Check the fuses at an early stage in trouble 

shooting. Do not continue to burn out fuses 

before looking elsewhere to determine the basic 

source of the trouble. 

d. The over-all operation of the transmitter 

r-f (radio-frequency) stages can be checked by 

the antenna current reading (par. 93). 

e. If the receiver exhibits unsatisfactory per- 

formance, such as excessive noise, howling, or 

weak signals, replace it with a good receiver, 

if available. If the trouble disappears, the re- 

placed receiver is defective. If the trouble per- 

sists, the trouble is not in the receiver. It is 

probably in the vehicle or is due to conditions 

external to the vehicle. 

f. Disconnect the antenna. If the symptoms 

persist, the trouble is in the installation or in 

the vehicle, and it may be ignition noise. If 

removal of the antenna causes the symptoms 

to become less pronounced or to disappear 

entirely, the trouble is in the antenna or it is 

external to the vehicle. 

AGO 38994 

g. By the use of procedures similar to the 

simple checks given above, the trouble can be 

isolated to a particular unit. 

40. Trouble Shooting, Using Equipment 

Performance Checklist 

a. General. The equipment performance 

checklist (par. 41) will help the operator to 

locate trouble in the equipment. The list gives 

the item to be checked, the conditions under 

which the item is checked, the normal indica- 

tions of correct operation, and the corrective 

measures the operator can take. When using 

this list, perform the checks in the. sequence 

indicated. 

b. Action or Condition. For some items, the 

information given in the action or condition 

column consists of various switch and control 

settings under which the item is to be checked. 

For other items it represents an action that 

must be taken to check the normal indication 

given in the normal indications column. 

c. Normal Indications. The normal indica- 

tions listed include the visible and audible signs 

that the operator should perceive when he 

checks the items. If the indications are not 

normal, the operator should apply the recom- 

mended corrective measures. 

d. Corrective Measures. The corrective meas- 

ures listed are those the operator can make 

without turning in the equipment for repairs. 

If the set is completely inoperative or if the 

recommended corrective measures do not yield 

results, trouble shooting is necessary. However, 

if the tactical situation requires that communi- 

cation be maintained, and if the set is not 

completely inoperative, the operator must main- 

tain the set in operation as long as it is possible 

to do so. 
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41. 

Item 
No. Item 

Ho Sos > 

1 VOLUME control. 

T. 0. 31R2-2VRC2-11 

Equipment Performance Checklist 

Action or condition Normal indications 

Turn control clockwise. 

Turn control clockwise 

three-fourths of total 

working distance, with 

SQUELCH control in 

extreme counterclock- 

wise position. 

Corrective measures 

Click is hear » switch 

is closed. 

Green lamp on control 

head lights. 

Rushing noise is heard in 

loudspeaker after 30- 
second warmup period. 

Tighten VOLUME con- 

trol knob on shaft. 

Check battery and cable 

connections. 

Replace lamp, check 

fuses. 

Check SQUELCH con- 

trol to make sure it 

is in extreme counter- 

clockwise position. 

eee ee ee ee 

et SCS tas 

oo = Eco ae] 

2 SQUELCH control. 

3 VOLUME control. 

4 SQUELCH control. 

€ 

Turn control clockwise. 

Signal being received. 

Turn control  clock- 

wise. 

Control set at proper op- 

erating point. 

5 Push-to-talk switch on| Press switch button. 

microphone. 

6 VOLUME control. 

Release push-to-talk but- 

ton. 

Rushing noise in loud- 

speaker ceases abrupt- 

ly as control reaches 

point to start squelch 

action. 

Volume of 

creases. 

signal in- 

No noise heard in loud- 

speaker when no sig- 

nal is being received. 

Weak signals 

ceived clearly. 

are re- 

No noise or signal heard. 

Red lamp on _ control 

head lights. 

Noise or signal heard. 

Red lamp on control head 

is extinguished. 

Tighten SQUELCH con- 

trol knob on shaft. 

Tighten VOLUME con- 

trol knob on shaft. 

Advance setting of 

SQUELCH control in 

clockwise direction to 

point where _ noise 

stops. 

Retard setting of 

SQUELCH in counter- 

clockwise direction un- 

til weak signal is heard 

clearly. 

Check microphone -con- 

nections. 

Replace lamp. 

Turn control to extreme| Click is-heard as power |Tighten VOLUME con- 

counterclockwise posi- 

tion. 

switch opens. 

Green lamp on control 

head is extinguished. 

trol knob on shaft. 
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c. The output of the first limiter is coupled 

to the second limiter tube V8 where further 

limiting action takes place to insure a constant 

amplitude signal to discriminator tube V9. 

d. The discriminator demodulates the signal 

which is now an audio output and which is 

applied directly to first a-f amplifier V12. 

e. The output. of the discriminator is tapped 

and filtered, and the noise component is fed to 

noise amplifier tube V10, where it is amplified. 

The amplified noise signal then is rectified by 

tube V11 and applied to the squelch section of 

tube V12 (e above). 

f. The rectified noise voltage is used to vary 

the grid bias of the first audio and squelch tube 

V12. When no signal is received, tube V12 is 

biased to cutoff, power amplifier tube V13 

receives no excitation, and the speaker is quiet. 

44. R-f Amplifier 
(fig. 40) 

The first stage of the receiver is an r-f ampli- 

fier which uses a type 6SG7GT (or 6SD7GT) 

tube and increases the sensitivity and selectivity 

of the receiver. 

a. Operation. The signal input is coupled to 

the r-f amplifier stage through the antenna 

transforrier composed of coils L1 and L2. This 

voltage is applied to the grid of V1, amplified, 

and impressed across the tuned primary of 

T2R. The signal is coupled to the mixer stage 

through the secondary of T2R and capacitor 

C10. Grid bias for V1 is developed across 

cathode resistor R2 which is bypassed by capa- 

citor C38. Capacitor Cl is used to tune L2 to 

the desired frequency. Screen voltage is applied 

through dropping resistor R3, and rf on the 

screen is bypassed to ground by capacitor C4. 

Capacitor C9 resonates the plate coil of V1 to 

the desired frequency. Resistor R4 and capaci- 

tor Cll form a decoupling network for the 

plate circuit of V1. The tertiary winding of 

T2R, resonated by C75, forms a 4.3-mc wave 

trap for any undesired signals at the first i-f 

frequency. Capacitor C76 tunes the secondary 

of T2R to the desired frequency. Resistor R54 

is used to lower the impedance of the antenna 

input circuit. This will prevent oscillation when 
che antenna is removed for alinement purposes. 

AGO 3899A 

b. Circuit Differences. 

(1) Radio Receivers R-237/VR and R- 

237A/VR use a 6SD7GT tube in the 

r-f amplifier stage (fig. 41). Resistor 

R1 is in series in the grid circuit to 

protect tube V1. If a strong signal 

from a nearby transmitter causes the 

r-f voltage on the control grid to 

become greater than the bias voltage, 

the grid will draw current and the 

result will be a voltage drop across 

Rl. This voltage drop biases the tube 

and limits the amount of plate current. 

Capacitor C2 is a grid-return bypass. 

Resistor R54 is not included. Trans- 

former T2R is single-tuned and does 

not include the 4.3-mc wave trap. 

(2) Radio Receiver R-237B/VR has the 

same r-f circuit as Radio Receiver R- 

435/VRC-2X (fig. 40) except that 

resistor R54 is not used in first few 

units procured. For equipment pro- 
cured on Order No. 20591—Phila—49 

and bearing serial numbers 108, 163, 

165, 167, to 170, 172, and higher, R54 

is added (fig. 40). 

45. H-f Oscillator 
(fig. 42) 

a. Operation. The h-f oscillator tube (a type 

6SG7GT or 6SD7GT) generates a signal which 

beats with the received signal to produce a 

4.3-mc i.f. The tube is used in a modified tri-tet 

oscillator circuit and the frequency of the cir- 

cuit is determined by crystal XTAL 1. See 

paragraph 84 for selecting proper crystal to 

produce the 4.3-mc i-f signal. The cathode coil 

is resonant to a frequency slightly lower than 

the lowest crystal frequency used. The plate 

circuit is tuned to the fourth or fifth harmonic, 

depending on the frequency of the received 

signal and the frequency of the crystal, by the 

primary of T1R and C7. Plate voltage is applied 

through R53, which is bypassed by C8. R7 is 

the screen voltage-dropping resistor and is by- 

passed by C6. The output of the oscillator is 
coupled to the mixer input by the secondary of 

T1R, which is tuned by C77, and then is coupled 

through C5 to the mixer. R6 functions as a 

grid leak resistor, across which oscillator bias 

is developed when grid current flows. 
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TOBt 

NOTE: 

ALL RESISTOR VALUES IN OHMS 

UNLESS OTHERWISE SPECIFIED 

ALL CAPACITOR VALUES IN UUF 

UNLESS OTHERWISE SPECIFIED 

TM 607-222 

Figure 40. Radio Receiver R-435 /VRC-2X, r-f amplifier, functional diagram. 

b. Circuit Differences. 

(1) In Radio Receivers R-237/VR and 

R-237A/VR, the h-f oscillator (fig. 

43) is a GSD7GT type tube. The out- 

put is taken directly from the plate 

of V2 to mixer tube V3. The values 

of R6 and C6 are 47,000 ohms and 

2,000 pf (micromicrofarads), respec- 

tively. Single-tuned output trans- 

former T1R is used. If it becomes 

necessary to replace transformer T1R, 

the double-tuned type shown in figure 

42 is supplied and connections are 

made as shown. 

(2) In Radio Receiver R-237B/VR the h-f 

oscillator circuit is identical with that 

shown in figure 42 except for filament 

connections. 

46. Mixer 
(fig. 44) 

a. Operation. Both the signal frequency 

voltages and the h-f oscillator output voltages 

are fed into the control grid of mixer V3. The 

difference frequency (4.3 mc) is produced in 

the plate circuit and fed into the resonant cir- 

cuits in transformer T3R. Capacitors C12 and 

C13 are used to tune the primary coil to 4.3 

me. Resistor R9 is directly across the resonant 

circuit and broadens the frequency response. 

Bias for the mixer is developed by the grid 

current through resistor R5. Resistor R8 is 
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Vi 
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LI 

NOTE: l 
UNLESS OTHERWISE SHOWN, 

RESISTORS ARE IN OHMS, 
CAPACITORS ARE IN UUF. 

sio> te) 9 

AG == Gk 

T2R 

TO CONTROL GRID 
OF IST MIXER 
(PIN 4 OF V3) 

TO +250V 

TM 607-307 

Figure 41. Radio Receiver R-287/VR and R-237A/VR, r-f amplifier, functional diagram. 

used to decouple both the plate circuit and 

screen grid and is bypassed by the capacitor 

C17. 

b. Circuit Differences. 

(1) In Radio Receivers R-237/VR and R- 

237A/VR, the mixer V3 is a 6SD7GT 

type tube, and capacitor C17 has a 

value of 5,000 ppf (fig. 121). 

(2) The mixer circuit of Radio Receiver 

R-2387B/VR is identical with that 
shown in figure 44. 

47. 4.3-mc I-f Amplifier 
(fig. 45) 

a. Operation. This stage uses a 6SG7GT tube 

in a conventional amplifier circuit arrangement. 

The i-f frequency provides good image rejection 

because of the wide separation between the de- 

sired and image frequencies. Tube V4 is a 

straight amplifier stage, with input at a fre- 

quency of 4.3 mc and output at the same fre- 

quency. Capacitors C14 and C15 (fig. 45) tune 

the secondary ‘of T8R to 4.8 mc. The output 

circuit and coupling circuit to the next stage 

are contained in transformer T4R. The primary 

of the coupling transformer is tuned by fixed 

capacitor C20 and variable trimmer capacitor 

AGO 3899A 

C19 which is used in alinement. Resistor R13 

across the primary tuned circuit broadens the 

frequency response of the i-f transformer. R11 

is the cathode bias resistor, which is bypassed 

by capacitor C18. R12 is the screen and plate 

voltage-dropping resistor, and C24 is the screen 

and plate circuit bypass capacitor. The grid 

return for V4 to the ave (automatic volume 

control) line is made through decoupling re- 

sistor R10 and bypassed by capacitor C16. 

b. Circewt Differences. 

(1) In Radio Receivers R-237/VR and R- 

237A/VR, the amplifier is a 6SD7GT 

type tube. Capacitors C18 and C24 

have a value of 5,000 uuf, resistor R11 

is 10 ohms, and R12 is 47K ohms. 

Capacitor C19 in transformer T4R has 

a range of 5 to 44 puf. 

(2) In Radio Receiver R-237B/VR, the 

circuit of the 4.3-mc i-f amplifier is 

identical with that in figure 45. 

48. Converter 
(fig. 46) 

The converter stage uses a 6K8GT type tri- 

ode-hexode converter tube (V5) in which the 
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Figure 42. Radio Receiver R-435/VRC-2X, h-f oscillator, functional diagram. 

triode section serves as a Pierce crystal-con- 

trolled oscillator and the hexode section serves 

as the mixer. The 4%3-mce signal from the first 

i-f amplifier stage is applied to the grid of the 

hexode section. The crystal-controlled signal 

(4,755 ke or 3,845 kc) generated by the triode 

section of V5 is applied to the hexode section 

internally since both sections have a common 

cathode and control grid. The output of V5 is 

tuned to the difference frequency, 455 kc. 

a. Oscillator Section. The crystal is con- 

nected directly between plate and grid of the 

triode section of the tube. The oscillator output 

is coupled electronically into the mixer section, 

because the two sections of the tube have a 

common cathode. Resistor R15 (bypassed by 

capacitor C25) is the cathode bias resistor. 

Resistor R16 is the oscillator grid resistor, 

which is connected directly to the cathode, not 

to ground. The triode section, therefore, re- 

ceives no bias from the voltage developed across 

46 

the cathode resistor, but obtains bias from the 

voltage drop across R16 when rectified grid 

current flows. Resistor R17 is the plate re- 

sistor for the oscillator section. 

b. Mixer Section. The plate circuit of the 

hexode section of the tube is contained in 

coupling unit T5R, and consists of a coil tuned 

to resonance at 455 ke by fixed capacitor C27, 

and by variable capacitor C26 (which is used 

for alinement). Resistor R18 is the plate cir- 

cuit_and screen resistor, and C30 is the screen 

and plate circuit r-f bypass capacitor. The 

mixer grid (cap of V5) is biased by the voltage 

drop across cathode resistor R15. Resistor R14, 

contained in transformer T4R, is the grid re- 

turn resistor for the mixer, and it is bypassed 

by capacitor C23. The secondary of T4R is 

tuned by fixed capacitor C21 and variable trim- 

mer capacitor C22 (which is used in aline- 

ment). The secondary coil of T4R completes 

the grid circuit of the mixer. Capacitors C21 
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Figure 48. Radio Receivers R-237/VR and R-237A/ VR, h-f oscillator, functional diagram. 
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Figure 44. Radio Receiver R-4385/VRC-2X, mixer, functional diagram. 
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Figure 45. Radio Receiver R-435/VRC-2X, 4.3-me i-f amplifier, functional diagram. « 
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Figure 46. Radio Receiver R-485/VRC-2X, converter, functional diagram. 
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and C22 are used to tune the secondary to its 

fixed frequency of 4.3 mc. 

c. Output Coupling. The 455-ke output of 

stage V5 is coupled from the plate circuit of the 

hexode section through coupling and blocking 

capacitor C28 to the grid of tube V6. 

d. Circuit Differences. 

(1) In Radio Receivers R—-237/VR and R-— 

237A/VR, resistor R14 in T4R (fig. 

46) has a value of 27,000 ohms, and 

capacitor C22 in transformer T4R has 

a value of 5 to 44 puf. These trans- 
formers may be replaced by the later 

models of T4R and TO5R, if replace- 

ment is necessary. 

(2) In Radio Receiver R-237B/VR the 

converter stage is identical with that 

shown in figure 46. 

49. 455-kce I-f Amplifier 
(fig. 47) 

a. Amplifier Circuit. The 455-ke amplifier 

uses a 6SG7GT tube in a conventional amplifier 

circuit. This stage increases the sensitivity and 

selectivity of the equipment. The 455-kc signal 

taken from the output of V5 is applied to the 

control grid of V6, where it is amplified and 

coupled inductively to the following stage by 

T6R. The tuned output circuit of tube V6 is 

contained in transformer T6R, which includes 

a primary tuned by fixed capacitor C34 and 

variable trimmer capacitor C33. Both primary 

and secondary tuned circuits are shunted by 

resistors to broaden the frequency response. 

Resistor R25 is connected across the primary 

and resistor R26 is connected across the second- 

ary of T6R. Cathode bias resistor R23 is by- 

passed by capacitor C31. Resistor R24 is the 

plate circuit and screen voltage dropping resis- 

tor, and capacitor C32 is the screen and plate 

circuit bypass capacitor. 

b. AVC Circuit. The ave voltage is developed 

in the grid circuit of V5, which is contained in 

coupling unit T5R (fig. 47). With a strong 

signal, the grid draws current, and rectified 

grid current causes a voltage drop across re- 

sistor R21, making the ungrounded end nega- 

tive. This voltage drop is added to the normal 
bias voltage produced across the cathode resis- 

tor. The stronger the signal, the more negative 

AGO 3899A 

will be the voltage across R21, which then is 

fed back through filter resistors R20 and R10 

(fig. 45) to the control grid of V4, where it is 

applied as bias. Hence the gain of the 4.3-mce 

i-f amplifier stage will be controlled by the 

avec voltage, since the greater the signal voltage, 

the greater will be the ave voltage, and the 

greater the bias applied to V4, which in turn, 

reduces its amplification. Resistor R22 and 

capacitor C29 constitute a decoupling network 

in the lead to the meter switch. 

c. Circuit Differences. 

(1) In Radio Receivers R-—237/VR and 

R-237A/VR, a 6SD7GT type tube is 

used in the 455-ke i-f amplifier cir- 

cuit. There is a slight difference in the 

values of the circuit elements of trans- 

former T6R, which does not affect in- 

terchangeability of the transformers. 

(2) In Radio Receiver R-237B/VR, the 

455-ke i-f amplifier circuit is identical 

with that in figure 47, except for fila- 

ment connections (par. 66). 

50. First Limiter 
(fig. 48) 

The first and second limiter stages insure a 

constant voltage signal to the discriminator. 

Limiting materially reduces the audible noise 

output of the receiver without affecting the 

intelligence carried by the f-m signal. The 

limiting section of the positive half-cycle occurs 

in the grid circuits of the tubes. During the 

negative half-cycle, limiting occurs in the plate 

circuits. 

a. Operation. The first limiter stage, using 

a 6SG7GT type tube (V7), is designed to re- 

move the major amplitude variations from the 

455-ke f-m signal. The tube is operated with a 

low voltage (110 volts) on both the plate and 

the screen. Resistor R29 is the grid leak bias 

resistor for V7 and is bypassed to ground by 

capacitor C37. The bias voltage developed at 

the grid end of R29 is coupled to squelch tube 

V12 through a filter circuit composed of R27, 

R19, and C88 (fig. 119). Resistor R28 is a 
multiplier resistor in position 2 of the meter 

circuit. The 455-ke signal is applied to the grid 

of V7 from the T6R secondary, which is tuned 

by fixed capacitor C35 and variable trimmer 
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capacitor C86. The peak amplitudes of strong 

input signals extend over a greater voltage 

range than the usable dynamic range of the 

tube. The positive peaks of the signal cause 

V7 to draw grid current and the plate current 

to reach saturation. The negative peaks drive 

the tube to plate current cutoff. ‘Thus, both 

peaks are leveled off when sigmrals are of large 

amplitude. Any weak signals will be amplified 

in the usual manner and the amplified signal 

will be fed into the second limiter. When the- 

grid draws current, grid leak bias is developed. 

The bias developed at the control grid is an 

indication of the i-f drive; therefore, maximum 

meter current at position 2 indicates maximum 

drive. Capacitors C40 and C41 tune the prim- 
ary of T7R to 455 ke. Resistor R30 and capac- 

itor C39 form a decoupling network for the 
plate circuit and the screen. 

b. Circuit Differences. 

IST LIMITER 
it V 

6SG7GT 

TO NOISE - 

RECTIFIER VII 
THROUGH RI9 

contact [2] 
OF SWI 

51. Second Limiter 

(fig. 49) 

a. Operation. Second limiter tube V8 oper- 

ates in the same manner as the first limiter 

and removes any remaining amplitude varia- 

tions from the output of the first limiter. Weak 

signals having peak amplitudes within the oper- 

ating range of the first limiter will have been 

amplified by the first limiter to an amplitude 

which will permit the second limiter to level 

off all the amplitude variations. The signal 

from the first limiter is applied to the grid of 

V8 through the secondary of T7R, which is 

tuned by capacitors C42 and C43. Plate and 

screen voltage:is applied through decoupling 

resistor R33 which is bypassed by C45. Cou- 

pling to the discriminator is through trans- 

former T8R. Resistor R31 is a meter multiplier 

for position 3 of the meter switch. Resistor 

3 OUTPUT 
TO 2D 
LIMITER 

UNLESS OTHERWISE SHOWN, 
Bt RESISTORS ARE IN OHMS, 

CAPACITORS ARE IN UUF 
TM607-275 

Figure 48. Radio Receiver R-435/VRC-2X, nrst limiter, functional diagram. 

(1) The first limiter circuit of Radio Re- 

ceiver R-237 (*)/VR. is identical with 

that of Radio Receiver R-435/VRC-— 

2X except for. slight differences in 
values of circuit elements and the fila- 

ment connections (par. 66). 

(2) Radio Receivers R-237/VR and R- 

2387A/VR use a 6SD7GT type tube in 

the first limiter stage. 

AGO 3899A 

R32, bypassed by C44, provides the bias for 

the second limiter stage. 

b. Circuit Differences. 

(1) The second limiter circuit of Radio Re- 

seiver R—-237(*)/VR is identical with 

that of Radio Receiver R-435/VRC- 

2X except for slight differences in 

values of circuit elements and the fila- 

ment connections (par. 66). 
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Figure 49. Radio Receiver R-435/VRC-2X, second limiter, functional diagram. 

(2) Radio Receivers R-237/VR and R- 
237A/VR use a 6SD7GT type tube in 

the second limiter stage. 

52. Discriminator 
(fig. 50) 

a. Function. The discriminator network con- 
sists of discriminator transformer T8R and 
a 6H6GT type tube (V9). The function of the 
discriminator circuit is to convert the frequency 
variations of the 455-ke signal into voltage 
variations which will occur at an audio rate. 
When the frequency of the i-f signal is exactly 
455 ke (the nominal i-f frequency), the output 
voltages of the two diodes cancel. If the signal 
is frequency-modulated, a voltage will appear 
across diode load resistors R34 and R36 which 
will be proportional to the amount of frequency 
deviation. The discriminator used in this re- 
ceiver consists of two resonant circuits, each 
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of which feeds an individual diode. The diode 

loads (resistors R84 and R36) are connected 

so that the voltages developed in each one are 

added algebraically to obtain the output. Thus 

the amplitude of the output will be determined 

by the amount of frequency deviation and the 

frequency of the output will be determined by 
the rate of deviation. 

b. Operation of Discriminator. T8R is com- 

posed of two separate transformers. The HIGH 

secondary section is tuned to 480 ke (which is 

25 ke above the 455-ke input signal) by capa- 

citors C46, and C47. The LOW section of T8R 
is tuned to 430 ke (which is 25 ke below the 
455-kc input signal) by capacitors C50 and C51. 
Two half-wave rectifiers (one 6H6GT type 
tube) are connected in a back-to-back arrange- 
ment across each transformer secondary wind- 
ing with a load resistor (R34 and R36) in series 

with each diode. When the voltage at the plate- 

end of either tuned circuit is positive, its recti- 
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fier conducts, current flows through the load 

resistors, and a voltage is developed across 

them. The direction of electron flow in each 

diode circuit is indicated by the arrows in fig- 

ure 50. The polarity of the voltage drop across 

each load resistor (R34 and R36) is positive 

at the end toward its respective cathode, and 

negative toward its respective plate. Since the 

negative ends of the load resistors are con- 

nected, the two voltages oppose each other, and 

the resultant voltage between point A (pin 6 

of T8R) and ground will be the difference be- 

tween the individual voltages across the diode 
load resistors. The resultant polarity will be 

that of the greater voltage. When the inter- 

mediate frequency is at center frequency, equal 

currents are drawn, the voltages across R34 and 

R36 cancel, and the output at A is 0. When the 

input frequency is higher than the center inter- 

mediate frequency, more voltage is developed 

across the high-tuned circuit than across the 

low-tuned circuit, more current flows through 

R34 than through R36, and the polarity of the 

output from A to ground is positive. When the 

input frequency is lower than the center inter- 

mediate frequency, the reverse occurs; more 

current flows through R386 than through R34, 

and the output is negative. Capacitors C48 and 

C49 bypass i-f variations around the load resis- 

tors. Resistors R35 and R37 are multiplier 

resistors in the meter circuit. 

c. Output Voltage Waveforms. Curves I and 

II (fig. 51) represents the voltages developed 

across load resistors R34 and R36, The result- 

ant voltage at any one frequency is obtained 

by adding algebraically the individual diode 

load voltages. Only at 455 kc is the resultant 

voltage zero. From this illustration, it can be 

seen that if the input frequency of the f-m 

signal varies at the rate of 1,000 cps (cycles 

per second), the resultant voltage will be a 

1,000-cycle audio voltage; frequency variations 

thus are changed into an audio signal. The 

greater the frequency swing of the f-m signal, 

the greater will be the amplitude of the audio 

signal. 

d. Circuit Differences. The descriminator 

circuit of Radio Receiver R—237 (*) /VR is iden- 

tical with that of Radio Receiver R-435/VRC-— 

2X, except for filament connections (fig. 72) 

and slight differences in the values of capacitors 

C48 and C49 (fig. 121). 
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Figure 50. Radio Receiver R-435/VRC-2X, discriminator, functional diagram. 
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Figure 51. Voltage outp?'ts across discriminator load resistances. 

53. Noise Amplifier and Noise Rectifier 
(fig. 52) 

The noise amplifier and noise rectifier stages 

are provided to permit the equipment to oper- 

ate only when signals are received; thus the 

operator will hear only received signals and no 

noise between periods of signal reception. 

a. Noise Amplifier. The output from the dis- 

criminator consists of an audio (voice fre- 

quency) component and an h-f component 

which is called the noise component. The noise 

component of the discriminator output is ap- 

plied to the grid of V10 through a filter system 

composed of R388, C52, and R39. C52 presents 

a higher impedance to the audio output of the 

discriminator than to the noise output. This 

filter system is provided to insure that only 

the noise component frequencies will be applied 

to the noise amplifier. V10 is a conventional 

amplifier whose gain is varied by R38, the 

SQUELCH control in the control head. R3 

varies the cathode bias of V10. C53 and C56 
are bypass capacitors for the cathode and 

screen, respectively. Plate voltage is applied 

through voltage dropping and decoupling resis- 

tor R40. The amplified noise component is de- 
veloped across the plate load consisting of L3 

and C54. The plate load is resonated to the 

band of frequencies of the noise component so 

that the amplified output contains nothing but 
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noise impulses. The output of V10 is coupled 

to.the following stage by C55. 

b. Nowe Rectifier. The noise rectifier stage 

(V11) rectifies the output of V10 and applies 

it to the grid of the first limiter and to the grid 

of the squelch section of V12. The first diode 

builds up a positive potential to ground across 

C58. The second diode builds up a negative 
potential to ground across C57. Capacitors C57 

and C578 discharge through R41 when the noise 

component is removed. The negative voltage 

across C57 is applied to the grid of V7, thereby 

reducing the gain of the first limiter. The 

positive potential across C58 is applied to the 

grid of V12 so that the squelch section will 

conduct. When the squelch section conducts 

(par. 54), the a-f amplifier section will be cut 
off, thus disabling the receiver. Resistor R42 

and capacitor C59 form a low-pass filter (a 

long-time-constant) to prevent any a-f from 

operating the squelch (fig. 119). 

c. Circuit Differences. 

(1) Radio Receiver R-237/VR uses a 6SD- 

7GT type tube as the noise amplifier 

instead of the 6SG7GT. Resistor R3 

has a value of 200 ohms, C52 and C54 

are 2,000-yuf capacitors, and C57 and 

C58 are 5,000-yuf capacitors. Fila- 

ment connections are as shown in fig- 

ure 72. 
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Figure 52. Radio Receiver R-435/V RC-2X, noise amplifier and noise rectifier, functional diagram. 

(2) In Radio Receiver R-237A/VR, a 6SD- 

7GT type tube is used as the noise 

amplifier. Resistor R3 has a value of 

50,000 ohms, C52 and C54 are 2,000- 

ppt capacitors, and C57 and C58 are 

5,000-uuf capacitors. 

(3) In Radio Receiver R-237B/VR, the 

noise amplifier and rectifier circuit is 

identical with that of Radio Receiver 

R-—435/VRC-2X, except for filament 

connections (fig. 72) 

54. Squelch and First A-f Amplifier 
(fig. 53) 

The squelch circuit is designed to disable the 

receiver output when the desired carrier is not 

received. In this manner, hiss and undesirable 

background noise, normally present under no- 

signal conditions, are eliminated. Operation of 

the squelch circuit is accomplished by allowing 

plate current flow in the squelch portion of tube 

V12 when no carrier is being received. 

a. Squelch. The squelch section of V12 func- 

tions as a d-c amplifier, which provides cut-off 

bias for the first a-f amplifier when no signal 

is received. The grid leak bias of V7 is applied 

to the squelch grid of V12 through resistors 

R27, R19, R41, and R42. Under a no-signal 

condition, this bias voltage from V7 is small 

enough to allow the squelch section of V12 to 

conduct. The positive output of the noise recti- 
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fier also is applied to the squelch grid, and 

causes the squelch section of V12 to conduct 

more heavily. When the squelch conducts, plate 

current flows through R44 and causes a voltage 

drop across it. The positive end of R44 is con- 

nected to the cathode of the a-f amplifier section 

of V12 through R46. The negative or less posi- 

tive end of R44 is connected to the grid of the 

amplifier section of V12 through R43. Thus, 

the voltage drop across R44 increases the bias 

for the amplifier section of V12 and is sufficient 

to prevent the amplifier from operating. When 

a signal is received, the grid leak bias on V7 

is increased. This increase is coupled to the 

squelch grid of V12 and the squelch is cut off. 

When the squelch no longer conducts, the cur- 

rent flow through R44 ceases and the extra bias 

on the a-f amplifier is reduced. The amplifier 
then operates normally, with cathode bias pro- 

vided by R46. The voltage divider, composed 

of R47 and R45, is used to provide a low posi- 

tive voltage for the plate of the squelch section 

of V12. Capacitors C60 and C61 are bypass 

capacitors used in the plate circuit of the 

squelch and cathode circuit of the a-f amplifier, 

respectively. 

b. First A-f Amplifier. When signals are re- 

ceived, the audio output of the discriminator is 

coupled to the grid of the a-f amplifier through 

a filter system composed of R50, C64, C63, and 

R49. R50 and C64 de-emphasize the higher 
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Figure 53. Squelch and first a-f amplifier, functional diagram. 
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Rigure 55. Radio R-287/VR, second a-f amplifier, functional diagram. 

audio frequencies. The amplified output ap- 

pears across load resistor R48 and then is cou- 

pled to the grid of the second a-f amplifier 

through C62 and the VOLUME control (R4) 

in the control head (fig. 70). 

c. Circuit Differences. 

(1) In Radio Receivers R-237/VR and R- 

237A/VR, the squelch and first a-f 

amplifier circuits are identical with 

that of Radio Receiver R—435/VRC- 

2X (fig. 53), except for the values of 

C61, C62, C63, and R48, which are 

15 pf (microfarads), 5,000 ppf, 5,000 

pef, and 270,000 ohms respectively 
(fig. 121). Filament connections are 

as shown in figures 72 and 121. 

(2) In Radio Receiver R-237B/VR, the 

squelch and first a-f amplifier circuits 

are identical with that of Radio Re- 

ceiver R-435/VRC-2X, except for fila- 
ment connections, which are shown in 

figures 72 and 124. 

55. Second A-f Amplifier 
(figs. 54 and 55) 

a. Second A-f Amplifier. This stage (V18, a 

6K6GT type tube) increases further the audio 
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output of the receiver to provide sufficient drive 
for a speaker. The audio output of first a-f 
amplifier tube V12 is fed into the control head, 

and the volume level is selected manually. Re- 

sistor R4 (in the control head) is the VOLUME 

control. The audio input is applied to the con- 

trol grid and is amplified in a conventional 
manner. Bias is developed across cathode re- 

sistor R52. R51 is the grid return resistor. 
Screen voltage is applied directly, and plate 

voltage is applied through the primary of TS. 

The output voltages are available at the im-. 
pedance level of 3 ohms for the voice coil of 
the speaker, and 600 ohms for remote operation. 

Capacitor C74 improves the frequency response 

of the 600-ohm output. 

b. Circuit Differences. 

(1) In Radio Receiver R-237/VR, the sec- 

ond audio stage is similar to that of 

Radio Receiver R-4385/VRC-2X, but 

has additional components as shown 

in figure 55. Capacitor C78 and in- 

ductor L8 are used to attenuate the 

higher audio frequencies. 

(2) In Radio Receiver R-237A/VR, the 

second audio stage is identical with 
that of Radio Receiver R-237/VR (fig. 

55). 
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(3) In Radio Receiver R-237B/VR, the 

second audio stage is identical with 

that of Radio Receiver R-485/VRC-— 

2X (fig. 54), with the exception of 

jack J9, which is not required. 

56. Power Supply PP—721/VRC-2X 
(fig. 56) 

Power Supply PP—721/VRC-2X is a conven- 

tional vibrator pack which is mounted on the 

same chassis with the receiver, and supplies all 

power requirements of Radio Receiver R—435/- 

VRC-2xX. 

a. Components. 
the power supply are the 24-volt vibrator E1, 

the power transformer T1, and two full-wave 

rectifier tubes 6X5GT. The tubes, V1 and V2, 

are connected in parallel. The-24-volt- input at 

pin 6 of POWER plug P1 is filtered by choke L1 

and capacitors Cl and C2. Choke L2 provides 

additional filtering for the receiver filament 

circuits. The vibrator input and the receiver 

filament circuits are protected against overload 

by FUSE F1. C5 bypasses to ground any r-f 

voltages appearing in the l-v input. C7 pro- 
vides additional capacity for bypassing r-f var- 

iations to ground. 

b. Vibrator Operation. Current flows from 

ground to pin 1 of the vibrator, through the 

driving coil to pin 2, then through half of the 

primary of transformer T1, out through the 

center tap pin 2, and through filter choke Ll 

and FUSE F1, to return to the battery. When. 

the driving coil is energized, a magnetic field 
is developed which attracts the reed until it 

closes contact 2. When contact 2 is closed, the 

driving coil is shorted out, its magnetic field 

collapses, and the reed springs back to neutral 

position. Its momentum carries it beyond the 

neutral position until it closes contact 3. Bat- 

tery current then flows through the second half 

of the primary of T1, but in the opposite direc- 

tion. The reed is returned by spring action to 

the neutral position and is accelerated by the 

magnetic pull of the driving coil through which 

current is flowing again. The reed is pulled 

again to contact 2 and short-circuits the driving 

coil. The cycle then is repeated. The driving 

coil is short-circuited periodically. As the reed 

vibrates, battery current flows alternately in 
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The major components of 

opposite directions through each half of the 

primary of Tl. Thus an alternating current 

is produced in the primary of T1, which is 

stepped up in the secondary to approximately 

265 volts. Capacitor C8 helps prevent sparking 

across the El contacts and acts as an r-f filter 

in the vibrator primary circuit. Capacitor C6 

is connected across the primary of T1 and im- 
proves the current wave developed by the vi- 

brator. The buffer circuit formed by C3, C9, 
and R1 further improves the waveform. 

c. Rectifier. The output of the secondary of 

T1 is rectified by V1 and V2, with one section 

of each tube conducting on each half-cycle of 

the output of Tl. The rectified output is filtered 

by capacitors C4A and C4B, and choke L3. Re- 
sistor R2 is a bleeder that aids in regulation 

by maintaining a minimum current through 

the output filter circuit. . 

d. Terminals. The battery input to the vi- 

brator is from pin 6 of POWER plug P1 and 

through FUSE F1. The 24-volt input is filtered 

and is applied through choke L2, plug P3, and 

jack J2 (fig. 119) to the receiver filaments and 

to thermal resistor R57 where it is dropped to 

approximately 12 volts, which then is used for 

the series-connected filaments of the rectifier 

tubes. The 12-volt potential from R57 is applied 

to the rectifier filaments through jack J9 and 
plug P4. The h-v output from the rectifier is 

connected to pin 4 of POWER plug P1, through 

the power interconnector cable to pin 4 of RE- 

CEIVER jack J4 in the transmitter (fig. 120), 

and then to switching relay. RY3. .In the un- 

energized receive position of relay RY3, the 

hv is returned to the power supply through 

pin 3 of RECEIVER jack J4 and pin 3 of 

POWER plug Pl and then is applied to the 

receiver plate circuits through plug P2 which 

connects to jack J7 (fig. 119). 

e. Circuit Differences. 

(1) The power supply used in Radio Re- 

ceiver R-237/VR is designed for 6- 

volt operation. It is similar in design 

to Power Supply PP-721/VRC-2x 

but differs in several circuit elements 
as shown in figure 57. Resistors R1 

and R2 (fig. 57) are hash suppressor 

resistors. A single buffer capacitor, 

C8, is placed across the secondary of 
transformer Tl. The rectifier and 
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Figure 59. Radio Transmitter T-322/VRC-2X, oscillator, functional diagram. 

with the current through it, but the voltage 

across C5 lags the current through it by 90°. 

Therefore, the voltages across C5 and R3 are 

90° out of phase. Thus, although the r-f volt- 

ages at the two ends of the tuned circuit are 

180° out of phase, the r-f voltages at the two 

ends of R3, (with respect to ground) are only 

90° out of phase. The voltage across the upper 

half of the tank coil is applied through C3 to 

grid 4 of V2 (fig. 60). The vector sum of the 

voltage across the lower half of the tank coil 

and the voltage across C5 is applied to grid 4 

of V3 through C6. This voltage is 90° out of 

phase with the voltage applied to grid 4 of V2. 

Resistor R7 and capacitor C7 form a decoupling 
network for the plate and screen. Capacitor 

C2 is used only when the transmitter operates 
at frequencies below 33 me. 
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c. Circuit Differences. 
(1) The oscillator circuits of Radio Trans- 

mitters T-193/VRC-2 and T-193A/- 

VRC-2 are identical with that of Radio 

Transmitter T-322/VRC-2X, except 

for differences in the values of capac- 
itors C1, C4, C5, C7, and C37 (figs. 

io andeioo) 

(2) The oscillator circuit of Radio Trans- 

mitter T-193B/VRC-2 is _ identical 

with that of Radio Transmitter T- 

322/VRC-2X. 

59. Modulator Stage 
(fig. 60) 

To produce the required f-m signal, two 7A8 

type tubes (V2 and V3) are connected as a 
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Figure 60. Radio Transmitter T-822/VRC-2X, modulator, functional diagram. 

balanced modulator. The output of the modu- 

lator is phase-shifted by an amounted deter- 

mined by the amplitude and frequency of the 

audio signal and at a rate determined by the 

frequency of the audio signal. 

a. General. Voice energy at the microphone 

causes a pulsating de (direct current) in the 

primary of microphone transformer T6. The 

a-c voice component appears across the second- 

ary of T6. The secondary of T6 is center tapped 

to ground. This permits two a-f outputs, op- 

posite in polarity, or 180° out of phase, to be 

taken from the ends of the secondary of T6. 

These 180° out-of-phase a-f outputs from T6 

are applied to the signal grids of V2 and V8. 
The oscillator inputs to the modulator tubes are 
90° out of phase (par. 58). The mixing of the 

r-f and a-f voltages in the modulator tubes re- 

sults in a varying phase shift in the modulator 

plate ¢ircuit at the frequency of the a-f input. 
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b. Operation. Bias for the two modulator 

tubes is obtained from cathode resistor R8, 

which is bypassed by C8. Resistor R6, bypassed 

by capacitor C4, serves as a meter shunt for 

modulator grid current. Resistors R4, R5, and 

R6 provide a grid return for the modulator 

tubes. R15 and C12 form a decoupling network 
for the plate circuit B+ supply. Resistors R11 

and R12, bypassed by C10, are voltage-dropping 

resistors for the screens. Resistors R9 and R10, 

bypassed by C9, drop the pin 3 grid voltage for 

both tubes to the required value. C38 tunes the 

plate circuit to the crystal frequency. The mod- 

ulator output is coupled to the first quadrupler 

stage by capacitor C11 which also keeps plate 

voltage from the grid of V4. 

c. Modulator Characteristics. Resistors R27, 

R28, R29, and R30, together with capacitors 

C31 and C32, attenuate the higher frequencies. 

This frequency discrimination is necessary to 

offset a characteristic of this type of phase 

modulation, the frequency deviation being de- 

pendent on both the amplitude and the fre- 

quency of the applied audio voltage. This net- 

work makes thé amplitude of the audio signal, 

as applied to the modulator, almost inversely 

proportional. to its frequency, thus partially 

compensating: for the frequency shift in the 

modulator, which is directly portional to the 

af. This results in a modulator output with a 

slightly rising frequency deviation at the higher 

af. The rising characteristic is uscd to help 

overcome the effects of noise. 

d. Output Vectors. In figure 61, if line OA, 
revresents the r-f output of V2, then OA, will 

represent the r-f output of V3, 90° out of phase. 

With no a-f input, OA will represent the r-f 

output voltage of the modulator. When an a-f 

signal is applied to the signal grids, the trans- 

conductances of V2 and V3 will be 180° out 
of phase with each other. (The transconduct- 
ance will be controlled by the audio signal.) 

When the transconductance of V2 is at mini- 

mum, the output is at minimum, while the 

transconductance and the output of V3 is at 
maximum. OB, represents the output of V2, 

and OB, represents the output of V3 in this 

condition. The output will be OB, phase-shifted 
by 6 degrees. The phase shift thus developed 

will be in proportion to the amplitude of ‘the 

a-f signal. The phase shift is equivalent to a 

AGO. 3899A 

frequency shift which is proportional to the am- 

plitude of the audio input. In phase modulation, 

the amount of frequency shift also is propor- 

tional to the frequency of the audio signal. The 

amount of frequency shift therefore will depend 

on both the amplitude and the frequency of the 

audio signal, and the rate of frequency shift will 

depend on the audio frequency. OC represents 

the output of V2 when the transconductance is 

at maximum and the transconductance of V3 

is at minimum. The phase-modulated output is 

thus an f-m voltage, whose resting frequency 

is the frequency of the crystal oscillator. 

e. Circuit Differences. 

(1) In Radio Transmitters T-193/VRC-2 

and T-193A/VRC-2, the modulator 

circuit is identical with that of Radio 

Transmitter T-322/VRC-2X, except 

for the values of C8, C12, C13, and 

C38 (figs. 122 and 123). Filament 

connections are as shown in figures 73, 

122, and 123. 

(2) In Radio Transmitter T-1983B/VRC-— 

2, the modulator circuit is identical 

with that of Radio Transmitter T-— 

322/VRC-2X. Filament connections 

are as shown in figures 73 and 125. 

60. First and Second Quadruplers 
(figs. 62 through 65) 

To increase the frequency deviation, the mod- 

ulator output is fed into the two quadrupler 

stages. The output from the second quadrupler 

stage is 16 times the original crystal frequency, 

and the frequency deviation is 16 times the 

original frequency deviation. Both stages are 

identical schematically and functionally. 

a. First Quadrupler. The output from the 

modulator stage is applied to the control grid 

of V4 through Cll. The amplified signal is 

applied across a tuned plate circuit consisting 

of the primary of T3 which is resonated to four 

times the oscillator frequency by C39A. Cou- 

pling to the second quadrupler. is effected 

through the secondary of T3 which also is reso- 

nated to four times the crystal frequency. Plate 

voltage is applied through decoupling resistor 

R19, which is bypassed by C16. Screen voltage 

is applied through dropping resistor R16, which 

is bypassed by C14. The first quadrupler stage 
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Figure 62. Radio Transmitter T-822/VRC-2X, first quadrupler, functional diagram. 

develops bias across grid leak resistor R13. 

R14, bypassed by C138, is a shunt resistor in 

position 2 of the meter circuit when measuring 

grid current of the first quadrupler. 

b. Second Quadrupler. The output signal 

from the first quadrupler is applied to the grid 

of V5 from pin 5 of T3. The amplified output 

of V5 is applied across the plate circuit con- 

sisting of the primary of T4 which is resonated 

to four times the frequency of the input signal 

by C40A. The secondary of T4 is resonated to 

the same frequency by C40B. R23 and C20 
form a plate circuit decoupling network. R20, 

bypassed by C18, is a dropping resistor for 

the screen voltage. R17, in conjunction with 

C17, provides grid bias for the second quadrup- 

ler stage. R18 serves as a meter shunt resistor 

when S1 is in the second quadrupler grid posi- 

tion (8). 

c. Circuit Differences. 

(1) In Radio Transmitter T-193/VRC-2, 

the first and second quadrupler stages 

are identical with those of Radio 

Transmitter T-322/VRC-2X, except 
for slight differences in the values of 

several resistors and capacitors (fig. 

122). 
(2) In Radio Transmitter T-193A/VRC- 

2, the plate circuits of the first and 

second quadruplers contain single- 

tuned resonating coils, T3 and T4 

(figs. 68, 65, and 123). The values of 

C39 and C40 differ slightly. 

(3) In Radio Transmitter T-193B/VRC-2, 

the first and second quadrupler cir- 

cuits are identical with those of Radio 

Transmitter T-322/VRC-2X, except 

for filament connections. (figs. 72 and 

125). 

61. Doubler 
(fig. 66) 

a. Operation. The frequency of the input 

signal applied to the doubler stage is 16 times 

the crystal frequency. V6 doubles this fre- 

quency and the resulting output is 32 times the 

crystal frequency. The plate circuit of the 

doubler stage is tuned to the correct frequency 

by C41. C23 is a plate circuit bypass capacitor. 

Screen voltage is applied through dropping re- 
sistor R24, which is bypassed by C22. R382, 

R36, and C25 form a decoupling network be- 
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Figure 63. Radio Transmitter T-198A/VRC-2, first quadrupler, functional diagram. 

tween the power amplifier stage and the other 

stages (fig. 120). C24 is the coupling capacitor 

to the final stage and also keeps the plate volt- 

age from the grid of V7. R21 is a bias resistor 

for the doubler stage. R22 is a meter shunt 

resistor in position 4 of the meter circuit. C21 

is the grid circuit bypass for V6. 

'b. Circuit Differences. In Radio Transmitter 

T-193 (*) /VRC-2, the doubler circuit is iden- 

tical with that of Radio Transmitter T-322/- 

VRC-2X except for filament connections and 

slight differences in the values of circuit ele- 

ments (figs. 122, 123, and 125). 
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62. Power Amplifier 
(fig. 67) 

a. Operation. This stage operates as a con- 

ventional power amplifier and is used to raise 

the output of the transmitter to 30 watts. The 

output frequency is the same as the input fre- 

quency from the doubler stage. The input from 

the doubler stage is applied to the grid of V7 

and is amplified across the tuned pi circuit 

composed of Ll and variable capacitors C28 

and C29. Grid leak bias is provided by R34 

and C24. R33, bypassed by C34, is a meter 

shunt resistor in position 5 of the meter circuit. 
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Figure 64. Radio Transmitter T-322/VRC-2X, second quadrupler, functional diagram. 

R-f choke RFC1 in the grid circuit prevents r-f 

current loss through grid resistor R34. Cathode 

current is measured by means of the voltage 

drop across R25, which is bypassed by C26. 

RFC2 prevents r-f currents from entering the 

h-v supply. Screen voltage is applied through 

dropping resistors R37, R38, R39, and R26, 

which are bypassed to ground by C27. C30 

keeps the h-v d-c off the antenna. 

b. Circuit Differences. 

(1) In Radio Transmitters T—193/VRC-2 

and T-193A/VRC-2, the power am- 

plifier circuit is similar to that of 

Radio Transmitter T-322/VRC-2X, 

but differs in values of circuit ele- 

ments. Capacitor C42 is not present 

and the screen-dropping resistor con- 
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sists only of R26 with a value of 20,000 

ohms (figs. 122 and 123). 

(2) In Radio Transmitter T-193B/VRC-2, 

the power amplifier circuit is identical 

with that of Radio Transmitter T- 

322/VRC-2X, except for filament con- 

nections (figs. 72 and 124). In some 

sets, capacitor C42 is not present. 

63. Transmitter Power Supply - 

a. Radio Transmitter T-322/VRC-2X (fig. 

68). A dynamotor power supply is used to pro- 

vide the necessary hv for the transmitter. The 

output is filtered by C35 and C36. The heavy 

lines in figure 68 indicate the l-v motor cir- 

cuit. Current from the battery flows through 

the field coils and motor winding of the arma- 

ture, setting up a magnetic field around both. 
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Figure 65. Radio Transmitter T-193A/VRC-2, second quadrupler, functional diagram. 

Opposing polarities cause the armature to ro- 

tate. Since the armature and the field windings 

are in parallel, the armature speed remains 

fairly constant under varying load conditions. 

The h-v winding, represented by the finer 

lines in figure:68, also is wound on the motor 

armature. When the motor armature rotates, 

the h-v windings which are on the same arma- 

ture cut the magnetic field and cause the hv 

to be generated. The motor winding requires 

a 24-volt power source and the h-v winding 

generates approximately 600 volts. 

b. Radio Transmitter T-198B/VRC-2. The 

AGO 3899A 

transmitter power supply circuit is almost 

identical with that of Radio Transmitter T- 

322/VRC-2X, (fig. 68) except that the primary 

or motor winding of the dynamotor is designed 

for a 6-volt power source and there is no ter- 

minal strip E30 in the h-v circuit. 

c. Radio Transmitters T-193/VRC-2 and T-— 

193A/VRC-2 (fig. 69). Two l-v vibrator rec- 

tifiers are connected in series to supply hv for 

the transmitter. The B+ lead from the cathode 

of the first full-wave rectifier, an OZ4A/1003 

type tube, is connected directly to the B-lead 

at the secondary center tap of transformer T1 
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Figure 66. Radio Transmitter T-$22/VRC-2X, doubler, functional diagram. 

of the second rectifier. Associated with the 

first power supply are fuse M6, the input filter 

composed of choke M2 and capacitor C2, vibra- 

tor No. 1, hash suppressor resistors Rl and 

R2, transformer T2, buffer capacitor C4, dual 

capacitors C6, and filter capacitor C8. Serving 

similar purposes in the second power supply 

68 

are fuse M5, the input filter composed of choke 

M1 and capacitor Cl, vibrator No. 2, hash sup- 

pressor resistors R3 and R4, transformer ‘Bly 

buffer capacitor C3, dual capacitors C5, and 

filter capacitor C7. Resistor R5 is the bleeder 

for the complete power supply. Vibrator action 

is similar to that described in paragraph 56). 
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Figure 67. Radio Transmitter T-$22/VRC-2X, power amplifier, functional diagram. 
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Figure 68. Radio Transmitter T-822/VRC-2X, power supply, functional diagram. 
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Figure 69. Radio Transmitters T-193/VRC-2 and T-198A/VRC-2, vibrator power supply, schematic diagram. 

Section II]. CONTROL HEAD AND CONTROL CIRCUITS 

64. Control Head 

(fig. 70) 

a. Operation. All operating controls for the 

transmitter and receiver are located in the con- 

trol head. Located on the VOLUME control is 

the main power switch which completes the 
circuit from the battery to the coil of relay 

RY1 on the transmitter, and supplies current 

to the green indicator lamp M4 through drop- 

ping resistor Rl. Resistor R4 is the VOLUME 
control, which is connected in the grid circuit 

of second a-f amplifier tube V13. Resistor R3 

is the SQUELCH control, which is connected 
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as a variable cathode resistor in noise amplifier 

tube V10 to serve as a squelch noise gain con- 

trol. In series with resistor R3 is small resistor 

R5. This gives a minimum cathode bias for 

V10 even when SQUELCH control.resistor R3 

is set for zero resistance. Resistor R2 is a 

shunt across the speaker voice coil. Red lamp 

M83 lights only when the transmitter is ener- 

gized by depressing the push-to-talk switch. It 

indicates also that the receiver plate voltage is 

off. 

b. Circuit Differences. 

(1) Radio Set Control C-1060/VRC-2X, 

(fig. 70) used with Radio Set AN/- 
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VRC-2X, is designed for 24-volt oper- 

ation, and indicating lamps M2 and 

M3 are rated at 28 volts each. 

(2) The circuit of Radio Set Control C- 

493 (*) /VRC-2, used with Radio Set 

AN/VRC-2, is identical with that of 

Radio Set Control C-1060/VRC-2X, 

except that lamps M2 and M3 are 

rated at 6 volts and voltage-dropping 

resistor R1 is 22 ohms. 

65. Control Circuits 
(fig. 71) 

a. General. The functions of energizing and 

de-energizing the receiver and the transmitter 

are accomplished by the series-parallel arrange- 

ment of relays RY1, RY2, and RY3. When the 

iasicrasditoaeticantinatiamtientieedtesiapetenttanlaneinannanian 
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equipment is in a receiving condition, only RY1 

is energized. When the operator presses the 

push-to-talk button on the microphone, RY2 

and RY3 also are energized by completing their 

returns to ground. 

b. Relay RY1. Relay RY1 is energized when 

the VOLUME switch on the control head is 

closed. Operation of this switch and relay is 

shown in figure 71. The circuit may be traced 

in detail in figure 120. The specific path is as 

follows: From ground, battery current flows 

through the coil of RY1 to pin 3 of plug Pl and 
pin 3 of the transmitter control cable receptacle 

P11 (fig. 70), and through the cable to the 

terminal pin which plugs into pin jack 5 of 

the control] head. From pin jack 5, current 

flows through the VOLUME control switch to 

pin jack 6, to the corresponding terminal pin 

TOP ROW CABLE ASS'Y 

CxX-1935/U 

r 
TRANSMITTER CONTROL 

CABLE RECEPTACLE 
(FEMALE CABLE CONNECTOR) 

CABLE ASS'Y 
CX-1934/U 

4 
RECEIVER CONTROL 

CABLE PLUG 

(MALE CABLE CONNECTOR) 

SPEAKER 
co 

BOTTOM 
ROW SPEAKEF 

3H. VOICE COIL 

TM 607-242 

Figure 70. Radio Set Control C-1060/VRC-2X, schematic diagram. 
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of the transmitter control cable, through the 

cable to pin 1 of P11, and through pin 1 of P1 

(fig. 120) to the four lugs of POWER plug P2. 

From P2, the relay current flows through bat- 

tery cable receptacle P5, through the battery 

cable to plug P6, through fuse box E8 (fig. 32) 

to the battery, and through the battery back 

to ground. When the coil of RY1 is energized, 

the core becomes a strong electromagnet and 

attracts the armature, whose movement closes 

the contacts of the battery circuit to the trans- 

mitter filaments, receiver power supply, and the 

battery ends of RY2 and RY38. RY1 is ener- 

gized all the time that the equipment is in opera- 

tion and closes the following circuits. 

(1) Transmitter filaments. Current flows 

from ground through the two branches 

of the transmitter filament circuits 

(fig. 120), through FUSE F1, through 

the closed contacts of relay RY1, 

through POWER plug P2, through the 

battery cable and fuse box to the bat- 

tery, and back to ground. 

(2) Receiver power supply. Current for 

the receiver power supply flows from 

ground to pin 1 of vibrator E1 (fig. 

56), through the coil of E1 to terminal 

2 of El, through terminal 3 of trans- 

former T1, through one-half the pri- 

mary of T1 to center tap terminal 2 

of T1, and through filter choke L1 to 

FUSE F1. FUSE F1 also carries the 

filament currents of the receiver and 

power supply. Current flows from 

ground through three parallel 

branches of four filaments in series 

(fig. 119), and through another paral- 

lel branch consisting of the tube V13 

filament with resistor R55 in parallel 

and thermal resistor R56 in series, to 

pin jack J2. Current for the rectifier 

filaments (fig. 56) flows from ground 

through the filaments of V1 and V2 

to pin termina] P4, and then through 

pin jack J9 in the receiver (fig. 119) 

and thermal] resistor R57 to J2. From 

J2, the combined current from the 

receiver and receiver power supply 
filaments passes through terminal pin 

P3 (fig. 56) and filament filter choke 

L2 to FUSE Fl. From FUSE F1, the 
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total current from the receiver fila- 

ments, the receiver power supply fila- 

ments, and the vibrator passes to pin 

6 of POWER plug P1, through cable 

receptacle P28 of power interconnec- 

tor cable W9, through the cable to 

cable terminating plug P27, and 

through pin 6 of the RECEIVER re- 

ceptacle J4 in the transmitter (fig. 

120), to FUSE Fl. The combined 

currents from the transmitter fila- 

ments and the receiver power supply 

pass through F1, through the closed 

contacts of RY1, through POWER 

plug P2, through battery cable recep- 

tacle P5, through the battery cable to 

plug P6, through fuse F2, contained 

in fuse box E8, (Fuse Box J-498/ 

VRC-2X) to the battery, and through 

the battery to ground. 

(3) Green lamp. The green lamp on the 

control head is lighted when the VOL- 

UME switch is closed. Current flows 

from terminal 8 of P1l (grounded at 

the transmitter through pin 8 of P1) 

through the transmitter control cable 

to the pin terminal opposite pin jack 

1, through pin jack 1, through green 

lamp M2, through resistor Rl, and 

through the closed VOLUME switch 

to pin jack 6. From pin jack 6, the 

lamp current flows through the cor- 

responding pin terminal of the trans- 

mitter control cable, through the con- 

trol cable to terminal 1 of P11, from 

P11 to CONTROL plug P1 (fig. 120) 

on the transmitter, from Pl to 
POWER plug P2, and through battery 

to ground ((2) above). 

c. Relay RY2. Relay RY2 (fig. 71) is ener- 

gized when the push-to-talk button on the 

microphone is depressed, and power is applied 

to the transmitter power supply, to the red 

lamp in the control head, and to the microphone. 

When the push-to-talk switch is closed, pins 3 

and 4 of the microphone plug (fig. 70) are 

short-circuited. This closes the circuit between 

terminals 3 and 4 of microphone receptacle J1, 

between pin jacks 4 and 1, and between termi- 

nals 4 and 8 of P1l. Terminals 4 and 8 of Pll 

are connected to pins 4 and 8 of plug P1 (fig. 
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120). Thus, pin 4 of Pl is grounded through 

pin 8 of Pl when the push-to-talk switch is 
closed. Now the circuit of relay RY2 can be 

traced. From pin 4 of P1, battery current flows 

through the coil of RY2, through FUSE F1, 

through the closed contacts of RY1, and through 

battery to ground (b above). 

(1) Transmitter power supply. When the 

coil of RY2 is energized by the current 

flowing through it, the armature con- 

tacts close the primary circuit of the 

dynamotor whose secondary output 

supplies plate voltage for the trans- 

mitter. The dynamotor circuit is 

shown in figure 68. Current flows from 

ground to terminal strip E23 and to 

the negative side of the l-v commuta- 

tor, through the primary winding of 
the armature and through its parallel 

circuit, the field windings, to the posi- 

tive side of the commutator, through 

the second terminal of E23, and 

through the closed contacts of RY2, 

to the contacts of RY1, and through 

battery to ground (b above). 

(2) Red lamp. Red lamp M3 in the control 

head is lighted when the push-to-talk 

switch is closed. Lamp current flows 

from ground (pin 2 of P1, fig. 120) to 

terminal 2 of Pll (fig. 70), through 

the transmitter control cable to the 

terminal pin corresponding to pin jack 

7, through pin jack 7 and red lamp 

M8 to pin jack 2, through the corre- 

sponding pin terminal of the trans- 

mitter control cable, through the cable 

to terminal 7 of P11, through pin 7 

of Pl (fig. 120), through the closed 

contacts of RY2 and RY1, and back 

through the battery to ground (b 

above). ' 

(3) Microphone. The microphone circuit 

is energized by the closing of RY2. 

Current flow is from ground (pin 8 

of Pl, fig. 120) to pin 8 of Pll (fig. 

70), through the transmitter control 

cable to pin jack 1 of the control head, 

through terminal 2 of microphone re- 

ceptacle J1 to pin 2 of the microphone 

plug, through the microphone to pin 

1 of the microphone plug, through pin 
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1 of the microphone receptacle J1 to 

vin jack 3, through the transmitter 

control cable to terminal 6 of P11, and 

through pin 6 of Pl (fig. 120) to 

terminal 1 of MIC. jack J2. From 

terminal 1 of J2, the current flows to 

terminal 2 of microphone transformer 

T6, through the primary of T6 to 

terminal 1 of T6, through R31 to the 

power line junction, through the closed 

contacts of RY2 and RY1, and back 

through the battery to ground (b 

above). 

d. Relay RY3. Relay RY3 operates at the 

same time as RY2. When the push-to-talk 

switch is closed, contacts 3 and 4 of the micro- 

phone plug close the circuit between terminals 

3 and 4 of the microphone receptacle J1 (fig. 

70), between pin jacks 1 and 4, between termi- 

nals 4 and 8 of P11, and between pins 4 and 8 

of Pl (fig. 120). When the circuit is closed 

between pins 4 and 8 of Pl, battery current 

flows from ground through the coil of RY8, 

through FUSE F1, the closed contacts of RY1, 

POWER plug P2, battery cable receptacle P6, 

the battery cable, plug P5, fuse box E8 (con- 

taining fuse F2), and through battery to 

ground. 

(1) When RY3 is energized (shown in de- 

energized position in figure 120), one 

set of contacts closes the circuit be- 

tween the h-v output of the dynamotor 

and plate circuits of the transmitter. 

(2) A second set of contacts of the arma- 

ture of RY8 is connected across termi- 

nals 3 and 4 of J4, which are in the 

B+ supply circuit to the receiver. 

When RY3 is energized, these contacts 

open and remove the hv from the 

receiver plate circuits. 

(3) The third set of contacts of the arma- 

ture of RY3 performs the function of 

switching the antenna circuit from 

the RECEIVER antenna receptacle to 

the transmitter output. When the re- 

ceiver is being operated and RY3 is 

not energized, the armature contacts 

close the circuit between ANTENNA 

receptacle J3 and RECEIVER recep- 

tacle J5, which is connected to J6 in 
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the receiver through the antenna in- 

terconnecting cable. When RY3 is 

energized, the armature contacts open 

the circuit between J3 and J5 and 

close the circuit between J3 and the 

transmitter power amplifier output. 

e. Circuit Differences. The control circuits 

of Radio Set AN/VRC-2 are identical with 

those of Radio Set AN/VRC-2X (fig. 71) with 

the following exceptions: 

(1) Thermal resistor R57 and connectors 

B/P4 and R/J9 (fig. 119) are not 

present in Radio Receiver R—237 (*) / 

me Vic 

(2) In Radio Transmitter T-193B/VRC— 

- 2, terminal block E30 (figs. 71 and 

125) is not present. . 

(3) In Radio Transmitters T-193/VRC-2 

and T-193A/VRC-2, a vibrator power 
supply (fig. 69) is used instead of a 

dynamotor, and the receiver -h-v cir- 
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cuit is opened and closed by relay RY2 

instead of relay RY3 (figs. 122 and © 

123). 

(4) The input power for Radio Set AN/ 
VRC-2 is at 6 volts instead of 24 volts. 

66. Filament Circuits 
(figs. 72 and 73) 

Radio Set AN/VRC-2X is physically similar 

to Radio Set AN/VRC-2 procured on Orders 

Nos. 20591—-P—49 and 21756—P-50. Radio Set 

AN/VRC-2X operates from a 24-volt battery; 

all models of Radio Set AN/VRC-2 operate 

from a 6-volt battery. Components of different 

value are used to accommodate this difference 

in input voltage. The major difference is in 

the filament circuits. Because the tubes used 

in both equipments operate on the same filament 

voltage, the filament circuits must be arranged 

differently. Figure 72 shows the receiver fila- 

ment circuits of both sets, and figure 73 shows | 

R/R5T 
pies ai/s? RECEIVER 

FILAMENTS 

RECEIVER 

G/P27 (3) 
O 

0 P34 
OR/J6 © OX/P9 0 T/J5 © 

B R/JT7 T/36 Y/P7T Y/PB OES 
O O O 

O O 
G/P27 (4) T/J4 (4) 

E30 

O T/J2 (3) 

OT/PI (4) 

OF/PII(4) 

MICROPHONE» = OT/PI(7) Oc/(4) THE FOLLOWING EXAMPLES EXPLAIN REFERENCE 
SYMBOLS USED ON THIS DIAGRAM. MODULATOR . re) OF/PII (7) 9 c/ai (3) UNIT ART UNIT PART. TERMINAL 

b 6712) b47(3) SYMBOL SYMBOL SYMBOL SYMBOL (SYMBOL 

OH (2) Q PUSH-TO H/FI R/J5 (1) 
ALK- 

OC/uJ1 (2) SWITCH UNIT SYMBOLS 

Rens CO RED LAMP 
So C/M3 H (4) 

OF/PII (8) c7ui(4) 

OT/PI (8) c/ (18) 

OC/(7) c/(9) 

OF/ Pil (2) c/(t) 

OT/PI (2) F/PU(8) 

T/P1(8) 

° e @,- Figure 71. Radio Set AN/VRC-2X, control circuits, diagram. 
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the transmitter filament circuits of both sets. 

These are arranged as follows: 

a. In Radio Set AN/VRC-2Z, all the filaments 

are connected in parallel across the 6-volt power 

source. 
b. In Radio Set AN/VRC-2X, a series-paral- 

lel arrangement with additional components is 

necessary to achieve the proper filament volt- 

V2 V3 V4 VS v6 vi 
6SG7GT 6SG7GT 6SG7GT 6SG7GT 6K8GT 6SG7GT 6SG7GT 6SG7GT 6HEGT 6SG7GT GHEGT 6C8G 

6-VOLT 
INPUT 

age. Thermal resistors are used in the filament 

circuits of the power tubes of both the receiver 

and transmitter to drop the battery voltage and 

to function as constant current-type voltage 

regulators. The filaments of the rectifier tubes 

of Power Supply PP-721/VRC-2X are also in 

series with a thermal resistor (figs. 56 and 

119). 

V7 v8 v9 vio Vil vi2 VI3 
6K6GT 

RADIO SET AN/VRC-2 Sot 

6 SG7GT 6SG7GT 

V7 Vil 

6SG7GT 

V6 

24-VOLT INPUT 

6SG7GT 
v8 

35 nn 

6 SG7GT 6SG7GT 

V2 Vi 

6SG7GT 

6SG7GT 
ale) 

R55 
125 nn 

RADIO SET AN/VRC-2x B 
TM607— 243 

Figure 72. Radio Sets AN/VRC-2 and -2X, receiver, filament circuits. 

AGO 3899A 
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Vi v2 V3 V4 v5 v6 V7 

707 7A8 = 7AS8 7C7 7C7 6V6GT 807 

RADIO SET = | 
AN/VRC -2 A ‘ 

24-VOLT 
INPUT 

— RADIO SET ( 

AN/VRC-2X B 
TM 607-244 

Figure 73. Radio Sets AN/VRC-82 and -2X, transmitter filament circuits. 
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CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 

Note. This chapter contains information for field maintenance. The amount of repair that can be performed by 

units having field maintenance responsibility is limited only by the tools and test equipment available and by the 

skill of the repairman. 

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing the radio trans- 

mitter, be extremely careful because of the 

high voltages exposed. With the high voltage 

on, potentials as great as 600 volts may be 

present in the transmitter. Keep one hand in 

pocket when measuring socket voltages with 

the probe. Before touching any part after the 

voltage is shut off, short the part to ground. 

67. Trouble-Shooting Procedures 

The first step in servicing a defective radio 

set is to sectionalize the fault. Sectionalization 

means tracing the fault to the major component 

or circuit responsible for the abnormal opera- 

tion of the set. The second step is to localize 

the fault. Localization means tracing the fault 

to the defective part responsible for the ab- 

normal condition. Some faults such as burned- 

out resistors, r-f arcing, and shorted trans- 

formers often can be located visually and 

aurally. The majority of faults, however, must 

be localized by checking voltage and resistance. 

a. System Sectionalization. System sectional- 

ization is discussed in paragraphs 39, 40, and 

41. 

b. Component Sectionalization. The test 

listed below aid in isolating the source of 
trouble. To be effective the procedure should 
be followed in the order given. Remember that 

servicing procedure should cause no further 

damage to the receiver. First, trouble should 

be localized to a single stage or circuit. Then 

the trouble may be isolated within that stage 

or circuit by appropriate voltage, resistance 

AGO 3899A 

and continuity measurements. The service pro- 

cedure is summarized as follows: 

(1) Visual inspection. The purpose of 

visual inspection (par. 38) is to locate 

any visible trouble. Through this in- 

spection alone, the repairman may 

frequently discover the trouble, or 

determine the stage in which the 

trouble exists. This inspection is valu- 
able in avoiding additional damage to 

the receiver which might occur 

through improper servicing methods 

and in forestalling future failures. 

(2) Input resistance measurements. These 

measurements (par. 71) prevent fur- 

ther damage to the receiver from pos- 

sibe short circuits. Since this test 

gives an indication of the condition of 

the filter circuits, its function is more 

than preventive. 

(3) Operational test. The operational test 

(par. 72) is important because it fre- 

quently indicates the general location 

of trouble. In many instances the in- 

formation gained will determine the 

exact nature of the fault. In order to 

utilize this information fully, all symp- 

toms must be interpreted in relation 

to one another. 

(4) Trouble-shooting charts. The trouble 

symptoms listed in these charts (pars. 

74 and 75) will aid greatly in localiz- 

ing trouble. 

(5) Signal substitution. The principal ad- 

vantage of the signal substitution 

77 
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method (par. 76) is that it usually 

enables the repairman to localize a 

trouble accurately and. quickly to a 

given stage when the general location 

of the trouble is not immediately evi- 

. dent from the above tests. 
= 

(6) Intermittents. In all these tests the 

possibility of intermittents should not 

be overlooked. If present, this type of 

trouble often may be made to appear 

by tapping or jarring the set. It is 

possible that the trouble is not in the 

receiver itself but in the installation 

(mounting or vehicle), or the trouble 

may be caused by external conditions. 

In this event, test the installation, if 

possible. 

68. Trouble-Shooting Data 

Take advantage of the material supplied in 

this manual. It will help in the rapid location 

of faults. Consult the trouble-shooting data in 

’ the following charts: 

a. Receiver. 

Fig. No. 

1 b4 om my 

BU Ure eee Ae an 
7) ov ov CT) e8C: 

g& | $e | ge AS cota 
ae | ee | wa | aa 
2 A-39 25 oo 
Stucat lest: lean 
me | mem | me | 

56 _| 57 57 57 |Power supply, schematic dia- 

gram. 
Tube socket voltage and re- 

sistance measurements. 

Chassis layout, top view. 

Chassis, bottom view. 

74 77 77 | 82 

84 85 85 84 |Terminal strip TS1, voltage 
and resistance measure- 

ments. 

86 87 88 89 |Power supply,—bottom view. 

90 Connectors, resistance meas- 
} urements. 

119 |121 |121 |124 |Complete schematic diagram. 

AGO 3899A 

, 100 100 

b. Transmitter. 

* Fig. No. 

Description 

Radio Transmitter T-322/VRC-2X Radio Transmitter T-193/VRC-2 Radio Transmitter T-193A/VRC-2 Radio Transmitter T-193B/VRC-2 

Tube sockets, voltage and re- 

sistance measurements. 

Chassis layout, top view. 

Chassis layout, bottom view. 

Terminal strip locations. 

Terminal strip TS1, voltage 

and resistance measure- 

ments. . 

Terminal strip TS2, voltage 

and resistance measure- 

ments. 

Terminal strip TS3, voltage 

and resistance measure- 

ments. 

Terminal strip TS4, voltage 

and resistance measure- 

ments. 

Terminal strip TS5, voltage 

and resistance measure- 

ments. 

Terminal board layout. 

Resistor strip layout. 

Power supply, bottom view. 
Connectors, resistance meas- 

urements. 
Complete schematic diagram. 

Je) — — c=) Cw — Oo co — i=) et 

ie) bo et i) = 

nS _ Oo: Oo = oS 0 bo bo 93 | 105 

97 97 

98. 98 

107 | 107 
108 {108 
106 {111 

120 |122. |123 | 125 

c. Radio Set Control. 

_ Fig. No. Description 

70 Complete schematic diagram. 

112 Rear connectors, resistance measurements. 

113 Location of components. 

69. Test Equipment Required for Trouble 
Shooting 

Test equipment Technical manual 

Multimeter TS-352/U or 7M 11-5527 

equal. 
Signal Generator I-208, I-| TM 11-317 

208—A, and I-208-B. 
Signal Generator I-72-G, H, | TM 11-307, TM 11-4052 

. J, and K or equal. 
Oscillator I-151-A and I-—| TM 11-2524 

151-E. 

79 



T. O, 31R2-2VRC2-11 

SPARE FUSE FUSE 

POWER 
TRANSFORMER 

©)«! 
ANTENNA 
TRIMMER 

TM607-.246 

Figure 75. Radio Receivers R-435/ VRC-2X and R-237B/VR, chassis layout. 

Figure 76. Radio Receiver R-485/ VRC-2X, bottom view showing location of parts. 
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6SD7GT 

OUTPUT 
TRANSF 

iat 

6SD7GT 6SD7GT 

ANTENNA 
TRIMMER 

(vse FILTER CHOKE 

POWER 
TRANSFORMER 

LIMITER 
V8 

6SD7GT 

a ----ti = 
20-AMP FUSE 

TM607-313 

Figure 78. Radio Receiver R-237/VR, chassis layout. 

Test equipment Technical manual 

Audio Oscillator TS-382A/U, 

or equal. 

Tube Tester I-177 and I-177-— 

A, or equal. 

Oscilloscope BC-1060—-A, or 

OS-8A/U. 
Electronic Multimeter TS- 

505/U, or equal. 

Output Meters TS-585A/U, 
and TS-585B/U, or equal. 

34-ohm dummy antenna (2A 

271-11, or equal). 

Frequency Meter TS-480/U, 

or equal. 

Microammeter, 0-50 wa (mi- 

croampere) range (3F891- 

29, or equal). 

TM 11-2684A 

TM 11-2627 

TM 11-2526 
NAVSHIPS 913864 

TM 11-5511 

TM 11-5017 

TM 11-5042 

70. General Precautions 

a. Whenever the transmitter is serviced, ob- 

serve the following precautions very carefully: 

(1) To prevent overheating, do not allow 

the dynamotor to run more than 5 

minutes out of every 10. 

82 

(2) Be careful when the cover is removed ; 

dangerous voltages are exposed. 

b. Careless replacement of parts often makes 

new faults 

points : 

inevitable. Note the following 

(1) Before a part is unsoldered, note the 

position of the leads. If the part, 

such as a transformer, has a number 

of connections, tag each of the leads 

tonite 

(2) Be careful not to damage other leads 

by pulling or pushing them out of the 

way. 

(3) Do not allow drops of solder to fall 

into the set, since they may cause short: 

circuits. 

(4) A carelessly soldered connection may 

create a new fault. It is very impor- 

tant to make well-soldered joints, since 

a poorly soldered joint is one of the 

most difficult faults to find. 

(5) When a part is replaced in r-f or i-f 

circuits, it must be placed exactly as 

the original one was placed. A part 

AGO 3899A. 
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6K8GT 
CONVERTER 6SO7GT 

4.3MC 
1-F AMPL 

V4 

OUTPUT 
TRANSF 

6SD7GT 6SD7GT 
R-F AMPL H-F OSC 

Vi V2. 

6SD7GT 
NOISE 
AMPL 

ANTENNA VIO — 
TRIMMER 

6SO7GT 
455KC 

6SO7GT 
IST 

LIMITER 

6SD7GT 
20 

LIMITER 

POWER 
TRANSFORMER 

Tl 

TM 607-343 

Figure 80. Radio Receiver R-237A/VR, chassis layout. 

which has the same electrical value but 

different physical size may cause 

trouble in h-f circuits. Give particular 

attention to proper grounding when 

replacing a part. Use the same ground 

as in the original wiring. Failure to 

observe these precautions may result 

in decreased gain or possibly in oscil- 
lation in the circuit. 

71. Checking Key Circuits for Shorts 
(figs. 90, 100, and 112) 

a. The purpose of the checks outlined in this 

paragraph is to make sure that when power is 

applied the equipment will not be damaged 

because of short circuits. Also, many types of 

troubles, such as shorted capacitors, faulty re- 

lay contacts, or faulty connectors, may be dis- 

covered by means of these tests. Use Elec- 
tronic Multimeter TS—505/U. or equivalent, to 

check the readings given in figures 90, 100, and 

84 

112. For these measurements, all cables are 

disconnected. 

b. If the required reading is not obtained, 

refer to the schematic diagram for the unit to. 

determine which part or parts may be responsi- 

ble for the trouble. Incorrect readings may be 

caused by shorted or leaky capacitors, defective 

relay contacts, defective resistors, wires shorted 

to the chassis, or a defective connection. Check 

each capacitor in the affected circuit section for 

leakage or short, and replace if necessary. 

Check all connectors and controls. Repair if 

necessary. Do not operate the equipment until 

the proper readings are obtained. 

72. Operational Test. 

a. If the readings given in paragraph 71 are 

obtained, operate the equipment to locate the 

source of trouble. The operational checks serve 

as the first step in sectionalizing trouble. Before 

starting the operational check, make sure that 

AGO 3899A. 
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TO B+ 

TO 6K6GT 

TUBE PIN 4 

ELECT CAP, 

TO 6C8G 

TUBE PIN 3 

RED-BLU 

T. O. 31R2-2VRC2-11 

TO CABLE 

TO 6SD7GT 
2D LIMITER 
TUBE PIN 6 

TO CABLE 

TO 6C8G6 

TUBE PIN 6 

TO 6C8G 

TUBE PIN 5 

TO ELECT. CAP AND 

6K6GT TUBE PIN 8 

TO Ti COIL LEAD 

TO CABLE 

TO CABLE 

TO ELECT. CAP. 

TO OSCILLATOR 

TUBE PIN 6 

TO CABLE 

TO T2 COIL LEAD 

TO R-F AMPL 

‘TUBE PIN6 

TO CABLE 

TM 607-316 

Figure 85. Radio Receivers R-237/VR and R-287A/VR, resistor strip layout. 
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POWER CABLE : e VIBRATOR | 
RECEPTACLE Cl. LI C2 C7 SOCKET C&O R2 

_TM607-250 

Figure 86. Power Supply PP-721/VRC-2X, bottom view. 

POWER CABLE VIBRATOR 
RECEPTACLE SOCKET 

cides ‘ 

senile tative tla G LORS tb? iNET pene Rn TNE ONE LID. Or aaacemmanantigeeanewnnmensinng 
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6X56T 
RECTIFIER SOCKETS 

a 

Figure 87. Radio Receiver R-237/VR, bottom view of power supply. 
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PTACLE. | Gi 

T, O. 31R2-2VRC2-11 

_6XS6T 
RECTIFIER 
SOCKET 

Figure 88. Radio Receiver R-237A/VR, bottom view of power supply. 
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Figure 89. Radio Receiver R-237B/VR, bottom view of power supply. 
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T. O. 31R2-2VRC2-11 

NOTE: 
ALL PLUGS AND CABLES REMOVED AND RESISTANCE 

MEASUREMENTS TAKEN TO GROUND (CHASSIS) EXCEPT 
WHERE OTHERWISE INDICATED. TM607-25l 

Figure 90. Radio Receiver R-435/ VRC-2X, connectors, resistance measurements. 

the equipment is set up the way it is under 

normal operating conditions. Use either dummy 

antenna illustrated in figure 116 if convenient. 

b. Operate the equipment as described in the 

equipment performance checklist (par. 41). 

This checklist is important because it frequently 

indicates the general location of trouble and 

may save further trouble shooting if the correc- 

tive measures indicated are successful. Also, 

listen for crackling or buzzing noises which 

indicate h-v arcing. Check the equipment for 

smoke and odor of burned or overheated parts. 

c. If the source of trouble still has not been 

located up to this point, trouble shooting is 

necessary. The first step is to trace the trouble 

to the faulty units. The following chart lists 

some of the various symptoms which may be 

recognized easily and gives the probable loca- 

tion of the existing trouble and the recommend- 

ed correction. This chart will help the operator 

determine in which unit or stage the trouble 

is located. By using the chart, the operator can 

isolate the trouble to one component of the 

equipment and thus save time that might other- 

wise be lost in checking normal components. 

| 
Symptom | 

1. All controls in normal operating|1. Battery dead. 

position. Green lamp does not 

operate. Transmitter and receiver open. 

Probable trouble 

Main fuse or fuse in transmitter 

Correction 

1. Replace battery. 

Replace fuses. 

Replace cable. 

do not operate. 

2. Transmitter normal but receiver | 2. 

dead. 

3. Receiver normal but transmitter | 3. 

dead. 

4, Receiver and transmitter normal| 4. 

but communieation difficult. 

92 

Battery cable defective. 

Relay RY1 defective. 

Volume switch in control head de- 

fective. 

Transmitter control cable defective. 

Power cable from transmitter open. 

Receiver power supply or fuse de- 

fective. 

Receiver defective. 

Relay circuits RY2 and RY3 de- 

fective. 

Control head cable defective. 

Transmitter defective. 

Microphone switch defective. 

Battery weak. 

Antenna poor. 

Location bad. 

Repair relay RY1. 

Repair switch. 

Repair cable. 

. Repair cable. 

Repair power supply. 

. Repair relay circuits. 

Repair cable. 

Repair transmitter. 

Replace microphone. 

. Recharge battery. 

Repair antenna. 

Change location. 

AGO 3899A 
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Symptom Probable trouble Correction 

5. Receiver normal but transmitter |5. Weak transmitter tubes. 

Transmitter misalined. 

Defective parts in transmitter. 

6. Transmitter normal but receiver | 6. Weak receiver tubes. 

Receiver misalined. 

Defective parts in receiver. 

very weak. 

very weak. 

5. Replace defective tubes. 

Retune transmitter. 

Replace defective parts. 

6. Replace defective tubes. 

Retune receiver. 

Replace defective parts. 

Caution: Open fuses usually indicate that too 

much current is being drawn through the fused 

circuit. Do not replace the fuse until the source 

of trouble has been discovered. Refer to para- 

graph 71. 

73. Localization 

After the trouble has been sectionalized to 

the faulty unit, the next step is to localize the 

trouble to the defective stage and component. 

Since the equipment contains metering circuits 

for measuring voltages at various points, the 

localization process is simplified. The trouble- 

shooting charts for the transmitter and receiver 

make full use of these metering circuits. The 

required input signal and meter reading for 

each stage are given in the alinement section 

of the manual. If the set does not’ function 

properly, try to aline it according to the pro- 

cedure outlined. Note where difficulties appear 

and refer to the trouble-shooting chart for the 

unit involved. 

74. Trouble-Shooting Chart for Receiver 

Before attempting to do any trouble shooting, 

study all paragraphs which discuss the theory 

of operation of the receiver and its power sup- 

ply. The following chart is supplied as an ald 

in locating trouble in the receiver and power 

supply unit. This chart lists symptoms which 

the repairman observes, either visually or audi- 

bly, while making a few simple tests. Once the 

trouble has been localized to a stage or circuit, 

a tube check and voltage and resistance meas- 

urements of this stage or circuit ordinarily 

should be sufficient to isolate the defective part. 

Normal voltage and resistance measurements 

are given in figure 74. Before proceeding, make 

all corrections indicated in paragraph 72. The 

proper METER jack readings are found in 

paragraph 81. The readings are taken with 

a microammeter, 0- to 50-ya (microampere) 

range (3F891-29 or equivalent), connected as 

described in paragraph 81a. 

Symptom Probable trouble Correction 

1. Filaments in receiver do not light.|1. Input source to power supply. 

Green lamp lights. 

e . Check fuse in receiver power sup- 

ply. 
Check power cable to receiver. 

2. Receiver filaments light; no plate|2. Power supply or relay RY3. 2. Repair power supply. 

power. 
3. Some tube filaments do not light. 3. Defective tube. 

4. Low or no meter reading on posi-|4. Tube V9 defective. 

Repair relay circuit. 

3. Check filament circuits. 

. Replace tube V9. a 

tion 5. 
Repair or realine the preceding 

stages and discriminator trans- 

former. 

5. A 5-ua or greater meter reading on|5. Defective tube V9. 5. Replace tube V9. 

position 4. Misalined discriminator. Repair or realine discriminator 

6. Low or no meter reading on posi-|6. Defective tube V8. 
No output from the first limiter. tion 3. 

Capacitor C44 shorted. 

AGO 3899A 

transformer. 

. Replace tube V8. 
Repair and realine the preceding 

stages and transformer T7R. 

Replace capacitor C44. 

for) 
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Symptom Probable trouble Correction 

7. Low or no meter reading on posi-|7. Tube V7 defective. 7. Replace tube V7. 
tion 2. Capacitor C37 shorted. Replace capacitor C37. 

No output from 455-Ke amplifier. Repair or realine preceding stages 

and first limiter transformer 
T6R. 

8. Low or no meter reading on posi-|8. Tube V6 defective. 8. Replace tube V6. 
tion 1. Capacitor C29 shorted. Replace capacitor C29. 

No output from converter tube V5. Repair or realine preceding stages. 

75. Trouble-Shooting Chart for working in this unit. Before attempting any 
Transmitter trouble shooting, study the theory section deal- 

Warning: Be extremely careful when making ing with the transmitter. Do not leave power 
measurements since there are voltages inexcess 01 for more than a few seconds at a time. Use 
of 600 volts in the transmitter which are a microammeter (with a range of 0 to 50 ya, 
dangerous and can be fatal. Except for making 3F891-29 or equivalent) to obtain the readings 
voltage measurements, turn the power off when given in paragraph 83 of this manual. 

Symptom Probable trouble Correction 

1, Transmitter dead (no plate} 1. Dynamotor defective. Capacitors} 1. Repair dynamotor. Replace ca- 
power). C35 or C36 defective. pacitors. 

Relays RY2 or RY8 defective. Repair relay circuits. 

Microphone switch defective. Repair microphone. 

2. Only some filaments light. 2. Defective tube. 2. Check tubes in filament string. 
3. Low or no reading on meter on! 3. Defective tube V7. 3. Replace tube V7. ; 

PA position. Power supply defective. Repair power supply or replace 

rectifier tube. 
Capacitor C27, C28, or C29 shorted. Replace capacitor. 

Antenna loading too light. Retune or repair the antenna cir- 

cuits. 
4. Abnormally high meter reading on| 4.No r-f excitation from preceding| 4. Repair or retune the preceding 

PA position, stages. stages. 

Plate circuit not tuned to the cor- Retune plate circuit. 

rect frequency. 

Grid circuit changed in value. Check yrid circuit components. 
5. Low or no meter reading on posi-| 5. No r-f excitation from preceding| 5. Repair or’ retune preceding 

tion 5. stages. stages. Replace capacitor C34. 

6. Low or no meter reading on posi-| 6. Defective tube V6. 6. Replace tube V6. 
tion 4, - Capacitor C21 shorted. Replace capacitor C21. 

No r-f excitation from preceding Repair or retune preceding 

stages. stages. 

7. Low or no meter reading on posi-| 7. Defective tube V5. 7. Replace tube V5. 

tion 3. Capacitor C17 shorted. Replace capacitor C17. 

No r-f excitation from preceding Repair or retune preceding 
stages. stages. 

8. Low or no meter reading on posi-| 8. Defective tube V4. 8. Replace tube V4. 

tion 2. Capacitor C13 shorted. Replace capacitor C13. 

No r-f excitation from preceding Repair or retune preceding 

stages, stages. 
9. Low or no meter reading on MOD.| 9. Tube V2 or V3 or both defective.| 9. Replace tube V2 or V3 or both. 

position. Capacitor C4 shorted. Replace capacitor C4. 

No r-f excitation from oscillator. Repair or retune oscillator stage. 
10. Low or no meter reading on posi-|10. Tube V1 defective. 10. Replace tube V1. 

tion 1. Capacitor C1 shorted. Replace capacitor Cl. 

Crystal defective. Replace crystal. 

Oscillator stage defective. Check the crystal and oscillator 

stage components. 

94 AGO 3899A 
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FRONT 

. VOLTAGE MEASUREMENTS TAKEN TO GROUND. TRANSMITTER, RECEIVER, 
AND CONTROL HEAD FULLY INTERCONNECTED, AND POWER APPLIED. 

. RESISTANCE MEASUREMENTS ARE TAKEN WITH TRANSMITTER, RECEIVER, 
AND CONTROL HEAD FULLY INTERCONNECTED, POWER SOURCE COMPLETELY 
DISCONNECTED. 

. USE A VACUUM-TUBE VOLTMETER. 

. RESISTANCES -ARE READ FROM CHASSIS TO THE INDICATED TUBE 
SOCKET CONNECTION. 

. VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE. 

TM 607-252 

Figure 91. Radio Transmitter T-322/VRC-2X, tube sockets, voltage and resistance measurements. 

a. Inject a 400-cycle signal through a .01-yf 

capacitor into pin 5 of V13 and note if distor- 

tion is present. If no signal is heard or if dis- 

tortion is present, the condition is caused by 

faulty circuit components from V18 to the 

speaker. If distortion is present, inject the 

400-cycle signal into pin 5 of V12 and note if 

76. Signal Substitution in Receiver 

Troubles not found by use of the trouble- 

shooting chart in paragraph 74 can be localized 

quickly by signal substitution. This method 

will indicate the defective stage quickly. In the 

tests. indicated, ground one side of the signal 

generator to the receiver chassis and connect 

the other side through a capacitor to the point 

indicated. When working back from the output 

to the input stages, decrease the output of the 

signal generator as much as possible. If pos- 
sible, compare with a receiver known to be 

in good condition. The equipment must be 

connected completely and the.controls set in 

normal position. If distortion is present, check 
the tube, cathode resistor, and screen bypass 

in the faulty circuit. 

AGO 3899A 

distortion appears. Check components between 

the two stages if distortion appears now, or if 

no signal is heard. 

b. Inject a 455-ke f-m modulated signal 

through a .001-yf capacitor onto the plate of 

the second limiter; then work back to pin 4 of 

V8, pin 8 of V7, pin 4 of V7, pin 8 of V6, pin 

4 of V6, and pin 3 of V5. Notice between what 

points the signal disappears or distortion is 

m{ 



EXPOSED 

Aides DI VOLTAG 
VOLTAGE DYNAMOTOR 

POWER 
AMPLIFIER 

V7 

NOTE: 
R41 1S NOT USED IN RADIO TRANSMITTER T-I93B/VRC-2. TM 607 - 253 

Figure 92. Radio Transmitters T-322/VRC-2X and T-193B/ VRC-2, chassis layout. 
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TM607-255 

Figure 94. Radio Transmitters T-322/VRC-2X and T-193B/VRC-2, terminal strip locations. 

NOTES: 
| RESISTANCE MEASUREMENTS TAKEN TO GROUND (CHASSIS) WITH 

POWER SOURCE REMOVED. VOLTAGE MEASUREMENTS TAKEN TO 
GROUND (CHASSIS) USING A VACUUM-TUBE VOLTMETER. 

2. 24-VOLT INPUT TO 8-FOOT POWER CABLE. 
3. OUTPUT LOAD AT TRANSMITTER 34 OHMS. TM 607-256 

Figure 95. Radio Transmitters T-322/VRC-2X and T-193B/VRC-2, terminal strip TS1, voltage and 

resistance measurements. 
~~ 
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T. O. 33R2-27RO2-11 

TS2 

> 
© 

OV 

On. 

+250V 
OPEN 

NOTES: 

|. RESISTANCE MEASUREMENTS TAKEN TO GROUND (CHASSIS) WITH 
POWER SOURCE REMOVED. VOLTAGE MEASUREMENTS TAKEN TO 

GROUND (CHASSIS) USING A VACUUM-TUBE VOLTMETER. 

2. 24-VOLT INPUT TO 8-FOOT POWER CABLE. 

3. OUTPUT LOAD AT TRANSMITTER 34 OHMS. 

Figure 96. Radio Transmitters T-322/VRC-2X and T--193B/VRC-2, terminal strip TS2, voltage and 

resistance measurements. 

TM 607-257 

TS3 

+520V 

+440V 
OPEN 

+255V OPEN 

NOTES: 
|. RESISTANCE MEASUREMENTS TAKEN TO GROUND (CHASSIS) WITH POWER SOURCE REMOVED. VOLTAGE MEASUREMENTS .TAKEN TO GROUND (CHASSIS) USING A VACUUM TUBE VOLTMETER. 
2.24-VOLT INPUT TO 8-FOOT POWER CABLE. . 
3. OUTPUT LOAD AT TRANSMITTER 34 OHMS. TM 607-258 

Figure 97...Radio Transmitters T-322/VRC-2X and T=198B/ VRC-2, terminal strip TS3, voltage and 
resistance measurements. 
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st nn fh a4 

tie RESISTANCE MEASUREMENTS TAKEN TO GROUND (CHASSIS) WITH 
POWER SOURCE REMOVED. VOLTAGE MEASUREMENTS TAKEN TO 
GROUND (CHASSIS) USING A VACUUM TUBE VOLTMETER. 

2. 24 VOLT-INPUT TO 8-FOOT POWER CABLE. 
3. OUTPUT LOAD AT TRANSMITTER 34 OHMS. TM 607-259 

Figure 98. Radio Transmitters T-322/VRC-2X and T-193B/VRC-2, terminal strip TS4, voltage and 
resistance measurements. 

intreduced. Check the components between 
these two points. 

c. Inject a 4.3-me frequency-modulated sig- 
nal through a .001-»f capacitor onto the cap of 
V5. Work back to pin 8 of V4, pin 4 of V4, 
pin 8 of V3, and pin 4 of V3. Notice between 
what points the signal disappears or distortion 
is introduced, and check the components in- 
volved. 

d. Inject a f-m signal at the operating fre- 
quency into pin 4 of V3. Adjust slightly the 

AGO 8899 

frequency of this signal to obtain an output in 
the speaker. If the audio modulation or tone 
is heard, h-f oscillator V2 is clear of trouble. 
If there is no output from the speaker, check 
h-f oscillator stage V2. 

é. Inject the f-m signal, in turn, on pin 8 of 
V1, pin 4 of V1, then through a .001-pf capac- 
itor to pin 4 of V1, and then into ANTENNA 
receptacle J6. Note between which points the 
signal disappears, and check the components 
included. 
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100 

TS5 (FRONT) 

-OSV 

OV 
IBN 

On 

d >x 

o8 ree 
°. i 

> 2s 
nz Siu 
=~ O: pine de 

TS5 (REAR) 

— 50V 

.O5V aah 
OV ign 
On 

.O5V 

-50V . | 18N 

23K 
.O5V 
isn 

+24V 

OV 500/N. 

NOTES: 
| RESISTANCE MEASUREMENTS TAKEN TO GROUND (CHASSIS) WITH 

POWER SOURCE REMOVED. VOLTAGE MEASUREMENTS TAKEN TO 
GROUND (CHASSIS) USING A VACUUM TUBE VOLTMETER. 

2.24 VOLT INPUT TO 8 FOOT POWER CABLE. 
3 OUTPUT LOAD AT TRANSMITTER 34 OHMS. TM 607-284 

Figure 99. Radio Transmitters T-322/VRC-2X and T-1 93B/ VRC-2, terminal strip TS5, voltage and 

resistance measurements. 
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cn, 

27 K 27K 
OPEN 

J2 1L5n NOTE: 

ALL PLUGS AND CABLES REMOVED AND RESISTANCE 
MEASUREMENTS TAKEN TO GROUND (CHASSIS) EXCEPT ™M 607-262 
WHERE OTHERWISE INDICATED. 

Figure 100. Radio Transmitters T-322/VRC-2X and T-1 93B/VRC-2, connectors, resistance measurements. 
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0Z4A/1003 SPARE 
RECTIFIER FUSES 

VIBRATOR 
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20-AMP FUSE 
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Figure 104. Radio Transmitter T-193/VRC-2, chassis layout. 
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Figure 109. Radio Transmitter T-198A/VRC-2, chassis layout. 
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Reena) 

HASH FILTER HASH FILTER = Tt | 

CHOKE 2 CHOKE = 6 ee 

TZ) 

G4: 

Ri 

0244/1003 --yipraton NO! f FO. “VIBRATOR NO. 2 

RECTIFIER SOCKET SOCKET 2) G8 1: SOCKET 

Figure 111. Radio Transmitter T-193A/VRC-2, bottom view of power supply. 
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450. 
+24V 

650 452 
+24V +24V 

in On 
OV .OV 18000 on 

OV OV on on 
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Te) TI 6\ | I 

PES fief ENTE \ A 
150. on 
OV OV 

on On 
Ov OV 

500K 220.9 
OV +2. 5V 

00K 15. 
OV OV 

on 
OV 

NOTES: 

I. ALL RESISTANCE READINGS TAKEN TO GROUND, 
TRANSMITTER & RECEIVER FULLY CONNECTED BUT POWER REMOVED. 
SQUELCH & VOLUME CONTROLS FULL CLOCKWISE POSITION. 

2. ALL VOLTAGE READINGS TAKEN TO GROUND. 
TRANSMITTER & RECEIVER FULLY CONNECTED TO POWER. ( 24 Vv 0C). 
SQUELCH & VOLUME CONTROLS FULL CLOCKWISE POSITION. TM 607-263 

Figure 112. Radio Set Control C-1060/VRC-2X, rear, resistance measurements. 
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Section II. REPAIRS 

77. Replacement of Parts 

Most of the parts in the equipment are ac- 

cessible and can be replaced without special in- 

structions if they are found faulty. However, 

observe the precautions given below: 

a. Tagging Leads. Tagging leads is essential 

to assure that correct rewiring will be made 

when a part is replaced. Before unsoldering 
leads from transformers, tube sockets, panel 

connectors, or other parts, tie together the 

leads that are attached to each of these parts. 
With small tags or short pieces of adhesive 

tape, identify all wires in accordance with their 

numbered connections. Identify every lead that 
is to be removed. 

b. Parts and Substitution. When damaged 

parts must be replaced, identical parts should 

be used. If identical parts are not available and 

the damaged component is beyond repair, a 

substitution must be made. The part substi- 

tuted must have identical electrical properties 

and must be of equal or higher voltage and 

current rating. 

c. Location. Relocation or substitution of 

parts may develop certain difficulties such as 

hum, noise, or crosstalk, and is not recom- 
mended. 

d. Mounting. Mount the new or replaced 

part in the same mounting position as that 

formerly occupied by the damaged part. Fasten 
all mountings securely. 

e. Soldering. Before soldering any connec- 

tion, carefully scrape all parts that will be 

touched by the solder until all traces of rust, 

corrosion, and paint or varnish are removed. 
Dust the sprayed parts with a small clean brush. 

Clean all parts to be soldered. Wrap the wire 

around the solder lug so that it is mechanically 

secure. Use very little solder and sufficient heat 

to make shielded leads secure; make sure that 

the shield is soldered properly to the ground 

lug. The same applies to bonded connections 

between metal subassembly frames and the 

chassis plate. Make sure that the ground lug 

is bonded securely to the chassis. Be sure to 
clean away all particles or splashes of solder. 

AGO 3899A 

78. Dynamotor Inspection and Repair 

Note. Refer to paragraph 34 for lubrication in- 

structions. 

a. Inspect brushes, brush assemblies, brush 

holders, and all miscellaneous parts after 50 

hours of operation, as follows: 

(1) Check and clean all accessible parts 

with a clean lint-free cloth. 
(2) Inspect all machine screws and nuts 

on all supports or mounting brackets 

and see that they are tight. 

b. Inspect brushes for defects and length; 

see if they are broken, cracked, or chipped. 

c. Inspect for loosely fastened or broken-off 

brush shunts (pigtails). 

d. Check for burned-off or broken strands 

(kinked, worn, or otherwise damaged) ; replace 

with complete brush assemblies obtained from 

spares. 
Note. During replacement, comply with proper 

markings on brushes and brush holders (+ to +; 

— to-—). This is done for quick and proper replace- 

ment, thereby eliminating a sand-in operation. No 

sanding should be necessary to obtain a good brush fit 

if it is replaced correctly. 

e. Inspect brushes for length. Replace the 

brush if the brush spring extends less than 

14-inch out of the holder when the brush is 

seated against the commutator. 

f. Inspect both of the commutators for clean- 

liness, excessive wear, flats, or any unevenness. 

‘Replace a dynamotor having worn or otherwise 

damaged commutators with a new dynamotor. 

g. Check bearings for loose shaft fit and de- 

fects such as binding or excessive wear as noted 

by wobble between the inner and outer races. 

Do not remove bearings from the shaft. Replace 

a dynamotor having defective or worn bearings 

with a new dynamotor. 
Note. The above operation is to be performed only 

by qualified personnel. : 

79. Refinishing 

Instructions for refinishing badly marred 

panels on exterior cabinets are given in TM 

9-2851.. Also refer to. paragraphs 35 and 36 
of this manual. 
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Section II]. ALINEMENT PROCEDURES 

80. Test Equipment Required 

Test equipment required for the alinement 

of the equipment is the same as that listed in 

paragraph 69. Use Alinement Tool TL—207 in 

making all the adjustments indicated. 

81. Receiver Alinement 

a. General. 

(1) Alining f-m receivers. The usual prac- 

tice of using an output meter on the 

voice coil of an a-m (amplitude-mod- 

ulator) receiver to indicate gains and 

resonance is of no value in alining the 

f-m receiver. The output of an f-m 

receiver at the speaker depends on 

frequency swing and not solely upon 

amplification of the carrier. Aline- 

ment and gain measurements are car- 

ried out in f-m work by observing, 

with a high-resistance voltmeter or 

series microammeter, the voltage or 

current developed by grid rectification 

in the limiter stages. Alinement is 

made to bring this reading to a max- 

imum value. Stage gains can be de- 

termined by choosing a reference level 

and applying to the stage under meas- 

urement sufficient input tu develop this 

reference level. 

(2) Quieting signal. By definition, the 

quieting signal is that input signal 

necessary to make a reduction of 20 

db (decibels) in the output noise at 

the speaker. The measurement is made 

in a well-shielded room in the absence 

of extraneous noises. This measure- 

ment may be considered as an overall 

figure of merit for the receiver, be- 

cause it indicates sufficient gain, lack 

of excessive regeneration, and proper 

operation of the amplifier tubes. The 

actual measurement is made by ob- 

serving the noise voltage at the 

speaker without any carrier at the 

antenna. Then sufficient carrier is in- 

troduced at the antenna to reduce the 

output voltage to one-tenth of its for- 

mer value (a reduction of 20 db). The 

input is defined as the quieting signal. 

(3) Meter readings. The METER jack and 

METER SWITCH provided on the re- 

ceiver panel (figs. 34 and 119) facili- 

tate a rapid alinement check of each 

circuit having a METER SWITCH 

position. Readings are taken by con- 

necting a microammeter to the ME- 

TER jack by means of a Plug PL—55. 

The negative terminal of the meter 

must be connected to the _ sleeve 

(ground) of the plug, and the positive 

terminal must be connected to the tip 

of the plug. A meter centered at zero 

may be used, and it should be kept 

in mind that all meter readings are 

negative. The following typical read- 

ings at the METER jack for alinement 

of the receiver are taken with 1,000 

pv (microvolts) of unmodulated car- 

rier frequency applied to receiver AN- 

TENNA receptacle J6. 

Meter switch Alinement Typical 
position Circuit control reading 

6 PS ytd sen ee he. 455-ke i-f amplifier grid current_____-_-_-__--_-___--- T5R —25 pa 

2 ar 2 ee First) limiterJg¢rid.eurrent-.- ee T6R —35 wa 

bs Re alte Soe 7S" Second limiter grid current_________________---------_ T7R —44 pa 

| eee ee Resultant discriminator load current_______-------~- T8R 0 

Ot os es Diode resistor R386 current_...__--_-.-__. T8R —26 wa 

moO
 

Note. Slight deviations from these figures are permissible. However, any deviation of more than 25 percent 

should be considered as sufficient cause for realinement or possible tube replacement. 
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(4) Trimmers. Before beginning the ac- 

tual alinement procedure, set the trim- 

mers to their approximate positions, 

using figure 114 as a guide. Select the 

proper crystals by referring to para- 

graph 84. When adjusting double- 

tuned transformers, the primary is 

adjusted for maximum reading and 

then the reading is increased by tuning 

the secondary. Finally, the primary 

is tuned for a greater reading, if pos- 

sible. 

b. 455-KC Amplifier and Limiters. By using 

a .05-uf capacitor in series with the source, 

and a 1-megohm resistor from the grid cap to 

ground, apply a 455-kc signal to the grid cap 

of V5. Set the METER SWITCH to position 

2 and with alinement tool TL—207 adjust T5R 

and T6R for maximum meter deflection. Set 

the METER SWITCH to position 3 and tune 

T7R for maximum deflection of the meter. Re- 

peat the tuning procedure outlined above, de- 

creasing the generator output as required to 

insure sharp tuning at the peaks. An input 

signal of approximately 1,000 »v should indicate 

a reading of 27 na at position 2 and 37 ya at 

position 8. 

c. Discriminator Alinement Procedure. 

(1) Connect a signal generator (through 

a .0l-uf capacitor) to the grid cap of 
tube V5. Insert a 1-megohm resistor 

between the grid cap and ground. Ad- 

just to the following settings: 

(a) Input signal level to 30,000 pv. 

(b) The h-f and 1-f trimmers, C47 and 

C51, to mark H. 

(2) Rotate the meter switch knob to posi- 

tion 5. Set the signal generator to 430 

ke and adjust the I-f trimmer (farth- 

est from the power supply) to a maxi- 

mum reading on the microammeter. 

(3) Rotate the meter switch knob to posi- 

tion 4. Reverse the meter polarity; 

then set the signal generator on 480 

ke. Adjust the h-f trimmer (closest 

to the power supply) for a peak read- 

ing. This reading should indicate a 

value in excess of 35 pa. 

(4) Repeac step 2; this reading should in- 
dicate a value in excess of 35 pa. 

(5) Reset the meter switch to position 4. 

Adjust the signal generator to 455 ke. 

If the meter indication is positive, 

turn the |-f trimmer toward mark H 

until the microammeter indicates zero. 

If the meter indication is negative, 

turn the h-f trimmer toward mark L 

until the microammeter indicates zero. 

TM 607-266 

ives 114. Details of trimmer adjustments. 
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A tolerance of +4 ya is permitted for 
correct alinement. 

(6) The discriminator alinement is checked 

as follows: 

(a) Rotate the meter switch knob to po- 

sition 4. 

(b) Adjust the signal generator to 440 

ke. The meter reading should in- 

dicated a value in excess of 25 pa of 
negative polarity. 

(c) Readjust the signal generator to 470 

ke. The meter reading should in- 

dicate a value in excess of 25 pa of 
positive polarity. 

(d) The discriminator now should be 

alined correctly. The meter read- 

ings of (b) and (c) above (taken 

at 15 kc above and below the 455-ke 

intermediate frequency) should be 

equal and opposite in polarity, and 

of approximately 25 ya, at the two 
extremes. If their absolute values 

are not within 10 ya of being equal, 

realine the discriminator as outlined 

above. 

d. 4.8-MC I-F Amplifier. Set the METER 

SWITCH to position 2. Remove the h-f oscil- 
lator crystal. Apply a 4:3-mc signal, through 

a .05-yf capacitor, to pin 4 of V3. Adjust the 

signal generator frequency for maximum read- 

ing of the meter. This compensates for minor 

discrepancies in the crystal frequency of XTAL 

2. Adjust T3R and T4R for maximum meter 

deflection. An input signal of 10 k pv should 
indicate 23 pa. 

e. R-F Circuits. Replace the h-f oscillator 
crystal; Set the METER SWITCH to position 

2. Connect the h-f generator directly to AN- 

TENNA receptacle J6. Make the leads as short 
as possible and be sure that the cable shield is 
grounded to the chassis. With the signal gen- 

erator set approximately at the operating fre- 

quency, readjust the frequency. of the generator 

for maximum meter reading. Then adjust the 

trimmers on top of transformers T1R and T2R 
and antenna trimmer capacitor C1 fer maxi- 
mum meter readings. An input of 2 »v should 
produce a meter reading of approximately 20 

pv. As tuning progresses, decrease the output 

of the signal generator until the final adjust« 

ment. is made with a signal input.of less than 

1 pv. False alinement, ‘such as tuning to a 

harmonic of the oscillator, is shown by a steady 

meter reading which does not decrease as the 

input signal is decreased. Realinement of the 

r-f section is necessary. If there is a sudden 

rise in the grid current of the limiter when the 

r-f circuits are being alined, it is an indication 

of oscillation in the r-f stage. Check resistor 

R54 and the jumper between the socket mount- 

ing of tube V1 and ground. If oscillation occurs 

in the r-f stage when the antenna is removed 

for alinement purposes, check the condition of 

resistor R54. In the absence of an input signal, 

the fluctuating noise in the receiver should pro- 

duce a reading of approximately 10 na. 
Note. In Radio Receivers R+237/VR and R-237A/ 

VR, transformers T1R and T2R are single-tuned. 

f. Check on Quieting Signal. Use an output 

meter across the 600-ohm output of the receiver. 
With no signal input to the receiver, set the 

VOLUME control so that the output meter 

reads a convenient level. Apply an unmodulated 

signal at channel frequency to the antenna. In- 

crease the input signal until the output meter 

reading is reduced to one-tenth of its previous 

reading. This input signal is the quieting sig- 
nal, and it should be approximately .4 »v. This 

corresponds to 20 db. If the quieting signal is 

high, alinement of the receiver is probably 

faulty and should be rechecked. If an increase 

in signal input at very low input levels results 

in an increase in noise, rather than a decrease, 

regeneration is indicated. 

g. Overall Check. Typical meter readings for 

a properly alined receiver are given in a above. 

h. Alinement with Test Transmitter. The 

transmitter whose signal normally is picked up 

by the receiver may be used as a frequency 

standard in alining the receiver. Proceed as 

follows: Use the transmitter signal instead of 

one from a signal generator, and adjust the 

discriminator as outlined in c above. Then turn 

off the transmitter and connect a signal gen- 

erator to the receiver. Adjust the frequency 

of the signal generator so that the discriminator 

circuit shows exact balance (meter reading 0 

in position 4). The signal generator then will 

be exactly at the frequency of the transmitter. 

Proceed with alinement. The discriminator bal- 

ance also can be used as a means of comparing 
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the frequencies of several transmitters intended 
to operate at the same frequency. A variation 

of 2 »a in the discriminator reading represents 
a deviation of approximately 1 kc. 

82. Emergency Field Alinement of Radio 
Receivers 

The alinement procedure outlined in para- 

graph 81 involves test equipment beyond the 

unit echelon. To derive the maximum efficiency 

from Radio Set AN/VRC-2(*), a suitable 

means of accurate alinement had to be found 

using equipment on hand. The method de- 

scribed below is simple, saves time, and insures 

efficient operation. 

a. The second harmonic of the second quad- 

rupler of the transmitter is used for a low- 

power oscillator to aline the receiver in place 

of a signal generator as required in paragraph 

81. 

b. The following parts and materials are re- 

quired : 

1 eight-prong octal plug (tube base) 

1 four-prong plug (tube base) 

3 pieces of wire, each 2 feet long 

1 battery BA—40 (90 volts) 

1 microammeter, 0-50 ya 
1 alinement tool TL—207 

c. Using the materials listed above, construct 

an alinement adapter as shown in figure 115. 

(1) Aline the transmitter as described in 

paragraph 83. 

(2) After the transmitter has been alined 

preperly, remove tubes V6 (6V6) and 

V7 (807), with both sets remaining 

on. 
(3) Insert plug A of the ulinement aaapter 

(fig. 115) into socket V6 of the trans- 

mitter. Remove the microphone to 
assure that the dynamotor will not be 
started during this procedure. 

(4) Insert plug B (fig. 115) of the aline- 
ment adapter into the socket of Bat- 

tery BA-40. There should now be a 

strong enough signal to. aline the re- 

ceiver. 
(6) Adjust the distance between the lead 

from the alinement adapter and the 
receiver antenna for best results. A 
weaker signal will give more sensi- 
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tivity in alining the low-frequency i-f 

stages. 

d. The method of alinement outlined above 
has been tested and found satisfactory on 

receivers which were not badly out of alinement. 

However, in changing the operating frequency 

of the receiver, difficulty was experienced in 

the alinement of the set because of insufficient 

signal input to the receiver. 

e. When using this emergency field alinement 

procedure, be sure that the transmitter crystal 

oscillator is functioning. Under normal condi- 

tions the transmitter crystal oscillator grid 

current (meter switch position one) is about 

16 pa, but with the 90-volt battery BA—40 plate 

supply as suggested in the emergency alinement 

procedure, the transmitter crystal oscillator 

grid current is only about 3 or 4 wa. Under 

these conditions the transmitter crystal oscil- 

lator tends to drop out of oscillation. 

TRANSMITTER DOUBLER STAGE V6 

tA (TOP VIEW OF SOCKET) TS 

ALINEMENT ADAPTER 

2 FT OF ANTENNA WIRE 

PLUG B 
(TOP VIEW) 

BATTERY 
BA-40 

PLUG A 
(TOP VIEW) 

TM607- 291 

Figure 115. Adapter for emergency field alinement. 

83. Transmitter Alinement 

The transmitter must be alined carefully be- 
cause of the relatively high frequency multipli- 
cation. All necessary alinement controls are 
located conveniently on the top or the front of 
the chassis. A different crystal is required for 

each output frequency. Several plate coils for 

various frequencies are supplied for the final 
amplifier. It is recommended that the trans- 
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mitter be tuned using one of the dummy anten- 

nas shown in figure 116. This will eliminate 

the possibility of causing unnecessary inter- 

ference. Be certain that the battery is fully 

charged. The transmitter should not be turned 

on for more than a few seconds at a time while 

adjustments are being made, because exces- 

sively high currents flow when the transmitter 

is not alined completely. Alinement tool TL— 
207 or a nonmetallic screw driver should be 

used for the alinement adjustments. Location 

ofitransmitter alinement controls is shown in 

figures 92, 104, and 109. 

‘Caution: Be careful not to touch the plate 

cap of tube V7 or other points of high voltage 

onthe transmitter during the alinement pro- 
cedure. 

“a. Preliminary Procedure. Before beginning 
the actual alinement of the transmitter, per- 

form the following preliminary procedures. 

(1) Select the proper crystal and tank coil 

by referring to the information in 

paragraph 84. If the operating fre- 
quency lies between 30 and 33 me. 

connect capacitor C2 across terminals 
4 and 5 of T1. 

(2) Connect a dummy antenna (two are 

shown in figure 116) to the transmit- 

ter at ANTENNA receptacle J3. Make 

the leads as short as possible. 

(3) Set all transformer adjustments to the 

proper frequency. Refer to figure 114. 

(4) Plug a microammeter (par. 69) into 

METER jack J1 with meter terminals 

connected as described in paragraph 

8la. Typical readings at the various 

meter switch positions are listed in h 
below. 

Note. When tuning double-tuned trans- 

formers, adjust the primary for maximum 

meter reading; after adjusting the secondary 

for peak, the primary is retuned for maxi- 

mum. Use alinement tool TL-—207 for all 
alinement adjustments. 

b. Oscillator. Set the METER SWITCH to 

position 1. Depress the push-to-talk button on 
the microphone. (Do not depress the switch for 

more than 2 or 3 seconds at a time.) Tune 

capacitor C37 in transformer T1 for maximum 

meter reading. Rotate the control counterclock- 
wise to a setting slightly higher in frequency 

than the peak reading position to assure more 
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342 DUMMY 
ANTENNA 

Ne ANT. PLUG 

O-! AMP 
R.F. METER 

TM607- 265 

Figure 116. Dummy antennas. 

stable operation. This is a small part of a turn 

in the counterclockwise direction from the 

resonant point. The resonant point for this 

adjustment should be found quickly by the 

maximum meter deflection. If the range from 

30 me to 33 mc is to be used, capacitor C2 must 

be connected across trimmer capacitor C37 at 

terminals 4 and 5 on the bottom of transformer 

Tl. Normal reading in position 1 is 20 sa. 
Some variations will be caused by differences 

in crystal activity and tubes. As a. further 

check, turn the METER SWITCH to the MOD. 

position. The meter reading should be approxi- 
mately 45 pa. 

c. Modulator. The modulator alinement is 

very similar to that of the oscillator. The out- 

put tuned circuit of this stage is tuned to the 

same frequency as the oscillator. Set the 

METER SWITCH to position 2. Adjust ca- 

pacitor C38 in transformer T2 for maximum 

meter reading. The meter reading should be 

approximately 30 ya. 

d. First Quadrupler.. Set the METER 

SWITCH to position 3. Tune transformer T3 

for maximum meter reading. The slots in the 

tuning shafts of T3 should point approximately 

to the carrier frequency (fig. 114). The normal 

meter reading in position 3 is 30 pa. The first 
quadrupler alinement will require more care 
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than the previously alined stages. All adjust- 
ments from this stage to the power amplifier 
must be very carefully performed in order to 
be sure that the stage is tuned to the correct 
harmonic. The trimmer adjustments on trans- 
former T3 must be tuned to the fourth harmonic 
of the crystal frequency. In double-tuned 
transformers, however, the wrong harmonic 
will give a maximum peak of considerably less 
than the correct harmonic, provided both trim- 
mers have been preset approximately to their 
correct positions for the desired frequency. 

Note. In Radio Transmitter T-198A/VRC-2, trans- 
former T3 is single-tuned. 

ée. Second Quadrupler. The second quad- 
rupler must be tuned to the fourth harmonic 
of the first quadrupler, which is the sixteenth 
harmonic of the crystal oscillator and modulator 
frequency. In tuning second quadrupler trans- 
former T4, follow the precautions outlined for 
the first quadrupler to be certain that the 
trimmers are tuned to the correct harmonic. 
Turn the METER SWITCH to position 4. Pre- 
set both trimmers of T4 so that the slots in 

the tuning shafts point approximately to the 

carrier frequency. Then adjust trimmers for 

maximum meter reading. The meter should 
read 20 pa. 

h. Typical Transmitter Alinement Readings. 

Note. In Radio Transmitter T-198A/VRC-2, trans- 
former T4 is single-tuned. 

f. Doubler. The doubler must pe tuned to 

the second harmonic of the second quadrupler, 
which is the thirty-second harmonic of the 
crystal. This is the output frequency. Set the 

METER SWITCH to position 5. Adjust the 

trimmer on top of transformer T5 for maximum 

meter reading. A peak reading of approxi- 

mately 33 ya should be obtained.. 

g. Power Amplifier. The power amplifier is 
a straight frequency amplifier, at the output 

frequency of the transmitter. Set the METER 

SWITCH to PA position. Reverse the meter 
leads, unless a 0-centered meter is used. Before 

applying plate voltage, set antenna capacitor 

C29, located on the front of the chassis and 

marked ANT., to its maximum capacitance. Set 
PLATE tank tuning capacitor C28 about 75 

percent unmeshed. Operate the press-to-talk 
button and quickly adjust PLATE capacitor 

C28 for a dip in the meter reading. Tune for 
maximum dip, which will be the indication of 
resonance in the plate circuit. Reduce the value 
of C29 slightly and readjust C28 for minimum 
reading. Continue this adjustment until the 
meter reads 40 ya at the dip obtained by rotat- 
ing the PLATE capacitor. 

switch Circuit 
position 

Meter 

Oscillator grid current. 

First guadrupler grid current. 

Second quadrupler grid current. 

Doubler grid current. 

Power-amplifier grid current. 

Power-amplifier cathode current. 

1 
2 

3 
4 

5 
PA 

MOD _Modulator grid current. 

Typical | Allowable limit 
Alinement meter of meter 
contro ceading (4a) reading (48) 

T1 —20 —11 minimun 

T2 —30 —12 minimum 
T3 —30 —12 minimum 

T4 —20 —6 minimum 

TS —33 —12 minimum 
PLATE 40 42 maximum 

T1 —45 —15 minimum 
rE 

1. Antenna Loading. The output of the trans- 
mitter is indicated by the dummy antenna. 

Antenna loading is increased by decreasing the 

value of capacitor C29. If the antenna does not 

load properly at low frequencies, proceed as 
follows: 

(1) If the power amplifier cannot be ad- 
justed to full load with C29 at mini- 

mum capacitance, disconnect C42 (the 

75-uy»f capacitor across C29 which is 

aul 8800A 

found in Radio Transmitter T-322/ 

VRC-2X and in sume procurements of 

Radio Transmitter T-193B/VRC-2). 

Retune the set. 

(2) Radio Transmitters T-193/VRC-2 
and T-193A/VRC-2 were supplied 

with an antenna loading coil. Insert 

the loading coi] in series with the 

antenna and repeat the tuning pro- 
cedure. 

4 
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84. Changing Frequencies 

a. General. Since Radio Set AN/VRC-2(*) 
may be operated between the frequencies of. 30 

to 40 mc, it is often desirable and necessary to 

change channel frequencies. Personnel using 

this equipment should become familiar with the 
frequency relationships outlined below. 

b. Radio Receivers R-485/VRC-2X and R- 
287 (*)/VR. 

(1) To change frequencies in the receiver, 

it is necessary to insert the proper h-f 

crystal and to adjust Cl for the de- 

sired frequency. The correct frequency 
for the h-f crystal is calculated as 
follows: 

(a) If the channel frequency is between 

30 and 387 mc, subtract 4.3 and 
divide by 4. : 

(b) If the channel frequency is between 

37 and 40 mc, subtract 4.3 me and 

divide by 5. 3 

(2) The convertor crystal should always 
be 3,845. or 4,755 ke. 

(3) Antenna trimmer C1 is adjusted for 
maximum meter reading with the 

METER SWITCH in position 1. 
(Aline the receiver by following the 

procedure in paragraph 81.) 

c. Radio Transmitters T-322/VRC-2X and 

T-193(*)/VRC-2. To change channels in the 
transmitter, proceed as follows: 

(1) Insert a crystal whose frequency is 

1%, of the output frequency. 

(2) Insert the proper plate tank coil, L1, 

based on the following information: 

Radio Transmitters T-382/VRC-2X and T-198B/VRC-$3 

Frequency range (mc) Number of turns 

30.05t0}38.0.0% _2u8S" open oven Sue ee 8 

38.0,,t6.37.0.2. Fo ATES ton 7 

37.0) to 40.022_ 22 a eee 6 

Radio Transmitters T-1938/VRC-2 and T-198A/VRC-8 

$0.0 to. $1.4 600 eee 11 

S10. tO BAN no oe ae ie en eee ae 10 

82.5"tO 86 As els ee eee en eee 9 

36.5 “to 88. 152s ee ee eee, 8 

88:1: tor40,0 forsee er ee a ea ee 6 

(3) Aline the transmitter by following the 

procedure outlined in paragraph 83. 

Section IV. FINAL TESTING 

85. General 

This section is intended as a guide to be used 

in determining the quality of a repaired Radio 

Set AN/VRC-2X. The minimum test require- 
ments outlined in paragraphs 87 through 94 
may be performed by maintenance personnel 

with adequate test equipment and necessary 

skills. Repaired: equipment meeting these re- 

quirements will furnish uniformly satisfactory 
operation. 

86. Test Equipment Required for Final 
Testing 

The instruments. needed for testing the re- 

paired equipment are listed below: 

Signal Generator J-208-A or SG-12/U 
with metered output covering the 
range of frequencies. The generator 
should have provision for an inde- 
pendent a-f output at audio frequen- 
cies ranging from 500 to 2,500 cycles. 
If the generator does not possess in- 
dependent a-f capabilities, a separate 
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a-f generator may be used to furnish 
a-f signals. 

Electronic voltmeter (Electronic Multi- 

meter TS-—505/U or equal). 

Distortion meter (TS—705/U, TS—723/U, 
or equal). 

Dummy antenna (34-ohm). 

1.5-ampere r-f meter. 

Output meter TS-585/U or equal. 

Deviation meter, if available. 

Standard telephone plug, with leads (Plug 
PL-55). 

Micrometer, range 0 to 50 na (8F891-29 or 
equal). 

87. Preparation 

a. Insert the cable plugs into proper recep- 
tacles. 

b. Connect Signal Generator I-208 to the 
receiver ANTENNA connector through a 34- 
ohm resistor. 
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c. Connect Electronic Multimeter TS—505/U 

across the 600-ohm output winding of the out- 

put transtormer. 

d. Insert a 7,675-ke crystal in the receiver 

h-f crystal socket. 

e. Apply power. 

f. Set the METER SWITCH to position 2. 

g. Feed in 1,000 pv of unmodulated carrier 
frequency (35 mc). 

h, Tune T3R, T4R, C1, T1R, and T2R, in that 

order, for maximum meter reading. Since the 

first limiter grid saturates at about 30 ya, the 
signal generator output should be decreased as 

the set is being tuned, and the meter reading 

reaches this point. 

2. When the trimmers are finally tuned, care- 

fully readjust the signal frequency until meter 

position 4, the output of the discriminator, 
reads zero. 

Note. Frequency specified in g above is midrange 
of the set. 

88. Sensitivity 

a. Adjust the signal frequency to produce 

zero balance as in paragraph 87. 

b. Reduce the signal generator output to zero 

by pulling the attenuator all the way out. 

c. Set the squelch control so that noise is 
heard. 

d. Raise the noise volume to a convenient 

level, preferably about 1 to 5 volts. Note the 

db level on the multimeter. 

é. Increase the signal generator output from 

zero until the noise level decreases 20 db (or 

one-tenth of the noise level voltage). The signal 

voltage required to produce 20-db quieting 
should not exceed 1.0 pv. 

89. Minimum Squelch 

a. Adjust the signal frequency to produce 

zero balance as described in paragraph 87i. 

b. Reduce the signal generator output to zero. 

c. Adjust the squelch control until the silenc- 

ing action just begins and no noise is heard in 

the speaker. The signal voltage required to 
remove the silencing action should not exceed 

18 pV. 
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90. Maximum Squelch 

a. Adjust the signal generator to produce 

zero balance as described in paragraph 87. 

b. Reduce the signal generator output to zero. 

c. Set the squelch control to the fully counter- 

clockwise position. 

d. Increase the signal magnitude until the 

silencing action begins. The signal required to 

do so should not exceed 2.0 pv. 

91. Audio Distortion 

a. Adjust the signal generator to produce 

zero balance as described in paragraph 87. 

6. Set the signal input at 10 »v, and modulate 
it at 1,000 cps to produce 15-ke deviation. 

c. Disconnect the speaker. 

d. Adjust the VOLUME control to produce 
an audio power output of 1 watt (24 volts). 

e. Connect a distortion meter (Spectrum 

Analyzer TS—723/U) across the 600-ohm out- 

put circuit, and take the reading. 

f. The distortion should not exceed 12 per- 

cent. 

92. I-f Bandwidth 

Feed a 4.3-mc signal directly into the first 

mixer grid, pin 4 of V3. Set the signal output 
to approximately 10 »a and the frequency to 

give maximum meter indication in position 2. 
Readjust the signal ainplitude to give a con- 

venient reading below 30 na. The signal ampli- 

tude should be doubled and the signal fre- 

quency varied to both sides of the frequency 

which gave maximum meter indication until 

the meter reading is the same as the initial 

setting. The bandwidth at two times down 

(6 db) should be 18 ke or more. The above 

procedure should be repeated, except that the 

signal magnitude should be increased by 1,000 

times (60 db), and the bandwidth so obtained 

should not exceed 107 kc. 

93. Power Output 

Using a dummy antenna (fig. 116) consisting 
of a 34-ohm, 100-watt, noninductive resistor 

in series with a 1.5-ampere r-f meter, measure 
the power output of the properly alined trans- 
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mitter. The meter reading should not be less 

than .9 ampere. 

94. Moduletion Sensitivity 

a. Feed a .1-volt, 3,500-cycle sine wave into 

the transmitter MIC. jack, and measure the 

carrier deviation with a deviation meter con- 

nected. The carrier deviation should be 15 ke 

from the nominal carrier frequency. 

b. If a deviation meter is not available, the 

deviation may be determined by measurement 
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of the discriminator a-c voltage output of a 

pruperiy calibrated f-m receiver. The receiver 

may be calibrated by applying the output of 

an f-m signal generator to the receiver and 

noting the magnitude of the discriminator a-c 

output voltage for specific settings of the devia- 

tion control on the signal generator. With the 
signal generator removed and the calibrated 

receiver tuned to the transmitter, the value of 

the discriminator a-c output voltage then can 

be used to determine the deviation of the trans- 

mitter signal. 
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CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION 

TO PREVENT ENEMY USE 

95. Repacking for Shipment or Limited 
Storage 

a. ‘The exact procedure in repacking for ship- 

ment or limited storage depends on the material 

available and the conditions under which the 

equipment is to be shipped or stored. Refer to 

paragraph 14 and reverse the instructions 
given. 

b. Whenever practicable, place a dehydrating 

agent such as silica gel inside the chests. Pro- 

tect the chests with a waterproof paper barrier. 

Seal the seams of the paper barrier with water- 
proof sealing compound or tape. Pack the pro- 

tected chests in a padded wooden case, providing 

at least 3 inches of excelsior padding or some 

similar material between the paper barrier and 
the packing case. 

96. Demolition of Materiel to Prevent 
Enemy Use 

The demolition procedures outlined in para- 

graph 97 will be used to prevent the enemy 

from using or salvaging this equipment. 
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Demolition of the equipment will be accom- 

plished only upon order of the commanding 

officer. 

97. Methods of Destruction 

a. Smash Smash the crystal, controls, tubes, 

coils, switches, capacitors, transformers, and 

headsets, using sledges, axes handaxes, pick- 

axes, hammers, crowbars, vr heavy tools 

o. Cut. Cut cords, headsets, ana wiring, 

using axes, handaxes, or machetes. 

c. Burn. Burn cords, resistors, capacitors, 

coils, wiring, and technical manuals, using gas- 

oline, kerosene, oil, flame throwers, or incendi- 

ary grenades. 

d. Bend. Bend panels, cabinet, and chassis. 

e. Explosives. If explosives are necessary, 

use firearms, grenades, or TNT. 

f. Disposal. Bury or scatter the: destroyed 

parts in slit trenches, fox holes, or other holes, 

or throw them into streams. 

g. Destruction. Destroy everything. 
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APPENDIX | 

REFERENCES 

Note. For availability of items listed, check SR 310-20-3, SR 310-20-4, and SR 310—20-5. Check Department of 
the Army Supply Manual SIG 1 for Signal Corps Supply Manuals. 

1. Army Regulations 

AR 380-5 

AR 750-5 

2. Supply Bulletins 

SB 11-6 

3. Auxiliary Equipment 

TM 11-307 

TM 11-317 

TM 11-2524 

TM 11-2526 

NAVSHIPS 91364 

TM 11-2627 

TM 11-2684A 

TM 11-4052 

TM 11-5017 

TM 11-5042 

TM 11-5511 

TM 11-5527 

4. Painting, Preserving, 

TB SIG 13 

TB SIG 69 

TM 9-2851 

Military Security (Safeguarding Security Information). 

Maintenance of Supplies and Equipment (Maintenance Responsibility 

and Shop Operation). 

Dry Battery Supply Data. 

and Test Equipment 

Signal Generators I-72-G, H, J, K, and L. 

Signal Generator I-208, I-208—-A and I—208—B. 

Oscillator I~151—A and I-151-E. 

Oscilloscope BC-1060-A. 

Oscilloscope OS-8A/U. 

Tube Tester I-177 and I-177—A. 

Audio Oscillator TS-382A/U. 

Signal Generators I-72—A, —B, —C, —D, —E, -F, -G, -H, -J, and —K. 
Repair Instructions. 

Output Meters TS-585A/U and TS-—585B/U. 

Frequency Meter TS—480/U. 

Electronic Multimeter TS-—505/U. 

Multimeter TS-352/U. 

and Lubrication 

Moistureproofing and Fungiproofing Signal Corps Equipment. 

Lubrication of Ground Signal Equipment. 

Painting Instructions for Field Use. 

5. Camouflage, Decontamination, and Demolition 

FM 5-20 

FM 5-25 

TM 3-220 
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Camouflage, Basic Principles. 

Explosives and Demolitions. 

Decontamination. 
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6. Other Publications 

FM 24-18 

FM 72-20 

SR 310-20-3 

SR 310-20-4 

SR 310-20-7 

SR 310-20-5 

SR 700-45-5 

SR 725-405-5 

SR 7745-45-65 
Navy Shipping Guide, 

Article 1850-4 
AFR 71-4 

TB SIG 4 

TB SIG 25 

TB SIG 54 

TB SIG 66 

TB SIG 72 

TB SIG 75 

TB SIG 178 

TB SIG 219 

TB SIG 223 

TM 9-2857 

TM 11-314 

TM 11-415 

TM 11-430 

TM 11-455 

TM 11-483 

TM 11-660 

TM 11-661 

TM 11-681 

TM 11-4000 
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Field Radio Techniques. 

Jungle Warfare. 

Index of Training Publications. 

Index of Technical Manuals, Technical Regulations, Technical Bulle- 

tins, Supply Bulletins, Lubrication Orders, and Modification Work 

Orders. 

Index of Tables of Organization and Equipment, Reduction Tables, 

Tables of Organization, Tables of Equipment, and Tables of 

Allowances. 

Index of Administrative Publications. 

Unsatisfactory Equipment Report (Reports Control Symbol CSGLD- 

247 (R1)). 

Preparation and Submission of Requisitions for Signal Corps Supplies. 

Report of Damaged or Improper Shipment (Reports Control Symbols 

CSGLD-66 (Army), SandA-70-6 (Navy), and AF—MC-U2 (Air 

Force) ). 

Methods for Improving the Effectiveness of Jungle Radio Communi- 

cation. 

Preventive Maintenance of Power Cords. 

Working Through Jamming with Frequency Modulated Radio Sets. 

Winter Maintenance of Signal Equipment. 

Tropical Maintenance of Ground Signal Equipment. 

Desert Maintenance of Ground Signal Equipment. 

Preventive Maintenance Guide for Radio Communication Equipment. 

Operation of Signal Equipment at Low Temperatures. 

Field Expedients for Wire and Radio. 

Storage Batteries, Lead-Acid Type. 

Antennas and Antenna Systems. 

Dry Batteries. 

Batteries for Signal Communication, except Those Pertaining to 

Aircraft. 

Radio Fundamentals. 

Suppression of Radio Noises. 

Introduction to Electronics. 

Electrical Fundamentals (Direct Current). 

Electrical Fundamentals (Alternating Current). 

Trouble Shooting and Repair of Radio Equipment. 
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T. O. 31R2-2VRC2-11 

7. Identification Table of Parts for Mast Base AB—15/GR (part of Radio Set 
AN/VRC-2X) 

ore a I RAL aaa TEES eT Te 
Ref 

Signal Corps symbol Name of part and description Function of part stock No. 
eee eee ee ee ee eee 

MAST BASE AB-15/GR: ceramic, rubber, and steel; | Antenna mast base_________. 2A2081-15 
holds ant. by insertion of ant. sect. in female portion 

of base, mts in 21%” dia Role in panel or plate; marked 
“AB-15/GR”; incl binding post on bottom for wire 
lead; Sig C dwg SC-—D-12517. 

CAP, antenna base; dust cover for/mast base; $2” lg x |Mast base CADE hes fee te 3.) 2A387.4—-4 
; 78” dia; Sig C dwg SC-D-19572. 

P34... CONNECTOR, plug: Plug PL-259-A; 1 round male|R-f connector_____________. 2Z7226-259A 
cont; straight type; 133” lg x 14” OD 1 end, %” OD 
other end; ANRFCCC dwg #RE49F167. 

GASKET: ins spacer; rubber; single hole; round, 3” SUSCOR terre ne oat. swe 2A1173.2-17 
OD x 133” ID x xs” thk; Sig C dwg SC-D-12520-2. 

INSULATOR, bowl: round, corrugated; grade L2 cer-| Insulator SUpportee se en ee 3G90-3 
amic, olive drab finish; 234” lg x 1%” ID x 133” OD 

w/2%” max dia; Sig C dwg SC-—D-19572 and SC-D- 
12517. 

INSULATOR, bowl: round, corrugated; grade L2 cer-| Insulator SUP DOYG Gre ns 38G90-4 
amic, olive drab finish; 2%” lg x 2” ID x 2%” OD 
w/3i76” max dia; Sig C dwg SC-D-12517-11. 

INSULATOR, washer: round, #3” OD x %” ID x &” Spackrvcme se a 2A1173.2-16 
thk; Sig C dwg SC-—D-12520-3. 

MOUNTING: socket for ant. sect.; 5%” lg x .395” dia; | Antenna section socket_____. 2A281-30 
Sig C dwg SC-D-12517-1. 

POST, binding: Binding Post TM-145; %” lg x ys” OD; Binding. (post s1.- 5 es 37245 
Sig C dwg SC-D-530. 

SUPPORT, antenna: steel; 4” lg x %” wd; Sig C dwg | Mast base body____________ 2A3393A.1-149 
SC-D-12517-2. 

SUPPORT, antenna: 54%” lg x 33” dia; Sig C dwg SC-—| Flexible antenna section____. 2A3393A.1-148 
D-21103. 

RING, bonding: 3%” OD x 2” ID x 1” thk 0/a, w/slotted Bonding ring se. ee 2Z7855-3 
term. {” lg x 4%” wd, bent at right angle; Sig C dwg 
SC-—D-12517, group 25. 

WASHER, “C”: C-shape; i” ID x #4” OD x &” thk Spacer. 2 ee ee we ee 2A1173.2-18 
w/%” opening; Sig C dwg SC-D-12520. 

WASHER, flat: brass 7” screw size; 48” ID x %” OD/Spacer ____§_ 6L50030-2 
x zs” thk. 

WASHER, shouldered: round w/beveled edge; 114” dia Bushing and spacer________. 6L50530-6 
x %4” thk w/#2” hole; Sig C dwg SC-D-19572. 

— Se a ee, ee 
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T. O. 31R2-2VRC2-11 

RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR 

FIXED COMPOSITION RESISTORS 

'ST| siomiricanr 
20 } 

FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

; (BODY ) 
TOLERANCE 

IST | SIGNIFICANT 
FIGURES 

MULTIPLYING VALUE 

METHOD B 

JAN COLOR CODE (FIXED, WIRE-WOUND: RU) 

1ST SIGNIFICANT 
20 FIGURES 

TOLERANCE 

DOUBLE WIDTH “—— MULTIPLYING VALUE 

STANDARDS 

Alacer en 
BROWN 

5 
[0,000 

100,000 

[8] 100,000,000 
1,000,000,000 

thie lietiei elite dit fied i+] i+ti+ RIS] a] of] |W] om] a] a} w} | - 

SIGNIFICANT | MULTIPLYING A JAN LETTER 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

SIGNIFICANT 

FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

TOLERANCE 
MULTIPLYING VALUE 

(BODY) 
2D | SIGNIFICANT 
ist{ FIGURES 

METHOD B 

JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 

RC 30 AE 153 M 

1ST SIG | MULTIPLIER 
FIGURE 

Siphiiae 20 SIG FIGURE , 

RESISTANCE 
COMPONENT CHARACTERISTIC TOLERANCE 

JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND) 

RW 40 G 102 

1ST SIG | MULTIPLIER 
FIGURE 

STYLE \20 SIG FIGURE , 
RESISTANCE 

COMPONENT CHARACTERISTIC 

NOTES: 
1. RESISTORS WITH AXIAL LEADS ARE 

INSULATED. RESISTORS WITH RADIAL 
LEADS ARE NON - INSULATED. 

2. RMA: RADIO MANUFACTURERS ASSOCIATION. 

3. JAN: JOINT ARMY - NAVY. 

4. THESE COLOR AND NUMBER CODES GIVE 
ALL RESISTANCE VALUES IN OHMS. 

5. RESISTIVE COMPONENTS USED FOR LETTER 
TOLERANCES ARE: RC, RN, AND RU. 

6. WATTAGE FOR RW TYPES IS FOUND IN THE 
JAN SPECIFICATIONS UNDER CHARACTERISTICS. 

TMRCO 

Figure 117. Resistor color codes. 
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T., O. 31R2-2VRC2-11 

CAPACITOR COLOR AND LETTER CODES 
RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR: 

TOLERANCE PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 
ALWAYS SILVER 

IST 2D 

(ST 20 MULTIPLYING m2 oa 
so VALUE IST 2D 
SIG. FIG. \ , MULTIPLYING 

3-DOT COLOR CODING SIG. FIG. VALUE CHARACTERISTIC 
(500 voew + 20%.) A 4-DOT COLOR CODING TOLERANCE 

SIG. FIG. (500 vDCW) B MULTIPLYING VALUE Cc 

Rana. SIG FIC. wuLtipLyiIng MICA-DIELECTRIC CAPACITORS 
IST 2D YALUF THIS DOT IS SIG. FIG. 

ALWAYS BLAC, 
Ist 20 

WORKING 
VOLTAGE WORKING TOLERANCE 

(OR Se A VOLTAGE CHARACTERISTIC 
LEFT BLANK TOLERANCE MULTIPLYING VALUE D E MULTIPLYING VALUE 

6-—DOT COLOR CODING 2 

RMA COLOR CODE FOR TUBULAR pia) elated a SR CERAMIC-DIELECTRIC CAPACITORS BO Er eee Bu SIG. FIG. 
TOLERANCE es|_ GUAR 

YIBIAIZIZ TEMP. COEFFICIENT 1ST acQnyyy po TOLERANCE eee ICANT YAAAY 
MULTIPLYING VALUE 30 

MULTIPLYING 
G =) VALUE 

LETTER AND NUMBER DESIGNATIONS FOR: 
JAN: MICA; PAPER; AND CERAMIC CAPACITORS — ot 

CM 30 Cc 471 S 

a 75 TOLERANCE 
STYLE IST DECIMAL TEMPERATURE 2D bsie FIG COMPONENT SIG. FIG. | MULTIPLIER COEFFICIENT isthe wee: 

CHARACTERISTIC TOLERANCE H 
2D BUTTON, MICA-DIELECTRIC CAPACITORS 

SIG. FIG. J ae aeiny MIL BUTTON MICA 
IDENTIFIER (BLACK) LETTER AND NUMBER DESIGNATIONS FOR: IST SIG. FIG. 

JAN BUTTON CAPACITORS 
cB UW N B 101 K 

GX 

IST DECIMAL 
COMPONENT SIG.FIG. | MULTIPLIER 

ores CHARACTERISTIC 

TERMINAL 20 TOLERANCE 
ASSEMBLY SIG. FIG. 

(SEE NOTE 5) 

2D SIG. FIG. 

MULTIPLIER OR ZEROS 

CAPACITANCE TOLERANCE 

CHARACTERISTIC 
K (SEE NOTE 5) L 

JAN PAPER-CN 

JAH CERAMIC-CC 

CAP.TOL.FOR CAP. TOL.FOR 

MORE THAN 10 UUF} 10 UUF OR LESS 

oe DECIMAL 4 LETTER| CHARAC-| LETTER] CHARAC- | DEC. soe Seaae CHARAC- 
2k MULTIPLIER |TOL. TOL. |TERISTIC| TOL. |TERISTIC I yur, mee narion | TERISTIC 

be 08) > Sites | 220) ] 500) 4M) | gels MN | BEA RA 

een peck ee Mae eee ee eee 
2 Or Se ae ee 
a a a | 
Paige tooo fos] so [| lenmegl a 
Eg SO ae : 

Gaay | 100.000.000 [+8] sol - [ - [ - | - [0.01] 
WHITE '.000.000:000 [9] scof - [= [| - [ - for | 
icon | = | 0.1 |: 5 [1,000] J : oe 
Siuven | - | e.oi[ sto [2,000] K | - | K | 

* THE TOLERANCE OF THIS CAPACITOR IS +30%, NOT +27% fs 

JAN: JOINT ARMY-NAVY 
RMA; RADIO MANUFACTURERS ASSOCIAT:ON 

1. THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARADS 

2. THIS TABLE -IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 

3. CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500 VDCW 

4. BUTTON CAPACITORS ARE GENERALLY 300 VDOCW 

5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UUF 

6. CHARACTERISTICS ARE AVAILABLE IN JAN CAPACITOR SPECIFICATION MANUALS 

7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 

CP MICA BUTTON: CC CERAMIC; CM MICA MOULDED: CN PAPER MOULDED TM CC 

Figure 118. Capacitor color codes. 
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Alinement: 

Modulator2-. ee eee 

Amperite. (See Thermal resistor.) 

Antenna: 

Description____ 

Installation_____ 

Wavelength. 243 #6e. Use) 

Attenuation 

Block diagram: 

Receiver 

Chart, trouble-shooting: 

Receivers: 20st ree 

Coil: 

Components: 

Description 

Dimensions 

Curves, discriminator voltage 

Demolition 

Deviation 
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ne ae eee 
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83c 120 

81 116 

83 119 

3b, 8f 2,9 

72,88, 84,119, 

93 123 

15f 25 

8f 9 

59c 61 

40 39 

47 45 

92 123 

9c, 156 9, 23 

43 Al 

57 60 

15e 25 

9a, 16 9, 25 

45a 43 

74 93 

75 94 

4b,84c 2,122 

8e 9 

8 8 

7 if 

316519, 22h 20: 

20 30 

3b 2 

21,226 31,82 

21,226, 831, 82, 

64 70 

43,48 41,45 

16e 27 

3b, 9d, 2, 10, 

15a,22a 20,32 

52c 53 

96 125 

4b, 59, 2, 61, 

60,94 68,124 

25 33 

46a,48 44,45 

/ t! 

Paragraph Page 

Discriminator <4 42 D2 anaes 

Alinement: ergs ties oS ae 81ce 117 

Voltage curves--2-. po 52¢ 53 

Distortion= 2. . 20 ee eS 76,91 95,123 

Double-conversion__.-.-____ 42 41 

Dummy antenna______-_- 72, 83, 84,119, 

93 123 
Dynamotor: 

Connections: oe tse ee 15¢ 23 

Inspection and repair__________ ‘78 115 

Lubricationsiee. a 27,34 33,37 

Feedbacki2-8 4-6 ot a eee eee 58 60 
Filament circuitss- = (2b ae 12a,66 11,74 
Filter; low-passi = =e eee 12a(5),b6, 12,18, 

53 54 
Forms, maintenance record_________ 2, 32, 33 1, 34, 37 
Frequencies, changing. 84 122 
Frequency modulation_______ ===. 3b, 59 230) 
Fusetac2t cat) sae eee 2274; 352-03) 

75 94 
Fuse: box: = si ie eee ree 7a, 9b 7,9 

Guard, switch= e089) pee ee Ta, 12b 7,13 

Harmonics R.-eJ= fees oe een 45b 44 
High-frequency crystals___________ 3b, 9b, 15a, 2, 10, 20, 

22a,45a 32,43 

I-f’amplifier, 4:8-mces. Jo 22 ee 47 45 
I-f amplifier, 455-ke 90. 9) ew 5 49 49 
image rejections. .22. 24 see 47a 45 
Installation components____________ 9c 9 
Installation of components_________. 15 20 
Intermittents 3220. oc eee, 67b (6) 79 

Jack: 

Moter ort. 2 S42. S062 ee 19,20 29,30 

Speakeriud 253... jan Ae eee 19 29 

Lamp: 

Red. ba gine. eer gd 3 ee 21,226 31,32 

GOON sere oe oa clee  e 21, 22a, 31, 32, 

23 33 
Light. pilotes.) 2 ae i en ee 8c 8 
Limiter: 

Birstseo sae gee) eee ae 43c 43 

Second 2 les. 5.54.5 ose ee 43d 43 

Loading coil. ee ee 5,9, 83h 4,9, 121 

Maintenance: 

DMbrica totic. een eee 34 37 

Preventives 2% 242 sey 28-33 34-37 

Rustproofing!.2 30. 22. eee 36 38 

Weatherproofing 35 38 
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Alinement: 

Modulater222 2 ee 

Receiver02 oe, ee ae 

Amperite. (See Thermal resistor.) 

Antenna: 

Block diagram: 

Receiver... eens a Aes 

Cables __ 

Cathode coi eto) Ve ee er 
Chart, trouble-shooting: 

Receiver 

Coil: 

Components: 

Description __ 

Dimensions 

Curves, discriminator voltage 

Demolition 

Deviation 

170 

83c 

81 

83 

3b, 8f 
72, 83, 

3b 
21, 22b 
21, 22b, 

3b, 9d, 

52c 

T. O, 31R2-2VRC2-11 

INDEX 
i ee 

Paragraph Page 

120 

116 
119 

2,9 
84, 119, 

123 

25 

Paragraph Page 

Diseriminator2_ = ee 42,02 41,.02 
Alinement 20-8 tO bey 2 rk 81e 117 

Voltage curves). "3. 52c 53 
Distortion = 2 ey ee 76,91 95,123 

Double-conversion_____________ 42 41 
Dummyrantenna.__. =.=) 72, 88, 84,119, 

93 123 
Dynamotor: 

Connections ss. gheteee aaen eres 15¢ 23 

Inspection and repair__________ ‘78 115 

Lubricationsa- 8. ce 27,84 33,37 

Feedback ee. 2 ae eee 58 60 
Filament: circuitse- 222 14 es 12a,66 11,74 
Kilter; low-passae- 2 eee 12a(5),b, 12,18, 

53 54 
Forms, maintenance record_________ 2, 82, 33 1, 34, 37 
Frequencies, changing_____ 84 122 
Frequency modulation_____________. 3b, 59 2, 61 
Fuse a 3ocve it =. See 1 22,74, 32, 93, 

75 94 
Fuse! boxsn 330 = eee Ta, 9b age 

Guard, switches ear ee ee ee uae IW 0 7,13 

Harmonics Mao ek 19 2s Bae ee 45b 44 
High-frequency crystals___________ 3b, 9b, 15a, 2, 10, 20, 

22a,45a 32,43 

[=f amplifier, 4.3-mce. ee ee 47 45 
I-f amplifier, 455-ke) 26) 49 49 
mare rejection = 5 <. == sees 47a 45 
Installation components____________ 9c 9 
Installation of components_________. 15 20 
Intermittents. 2-3 eee ee 676 (6) 79 

Jack: 

Meters Ni Pett Se rere 19520 229,30 

Speakepiw. 221.1 Fe tk spel et ee 19 29 

Lamp 

Redl 22 22) eee 1 eee 21,226 31,32 
Green gin eeuetie nena peice 21, 22a, 31,32, 

23 83 
Light; pilot 0 the ee 8c 8 
Limiter: 

BavSt oe Sonia ere eee eee 43c 43 

Seconde Site afb eee Ae 43d 43 

Loading coll 5,9, 83h 4,9, 121 

Maintenance: 

fiubrication. oe a eee 34 37 

Preventives) 2) 9) Soe ae 28-33 34-37 

Rustproofing__________________ 36 38 

Weatherproofing.______ = 85 38 
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T. O. 31R2-2VRC2-11 

TaR T3R T5R TER T7R TER 

CONNECTS TO > = a= Gs 4 6 10 6 10 10 4 6 10 
JANT. CONNECTOR : = Cr © 0 0 oO ) o 0° O° 

ff 45 IN XMTR ols 3|0 olg 3/0 ol 3}0 ols 
4 R es 4.3-MC 455-—KC 210 ols 210 2|0 ols 

a3 al ° ° peak ©0000 I-F AMPLIFIER CONVERTER ° ° |-F AMPLIFIER ° oO IST LIMITER ° ° 20 eins oo 0°90 
: v4 v5 v6 Visi a ae 2 

J BSaret : : SSG76T aezoe g® 6SG7GT 6K8GT e . 6SG7GT ; mu 6SG7GT ! us 6S676T 
oy o8 

8 | SS OSS Bm ES SS eS 8 be 8 
10 

a | g GAP 
3 en C75 8 : ; | 

| ‘ 270 | | 
1 AS ee is Nie | | | 
= tS 76-50 < 10K | 6-45 | | 1 i 
a —" — Cc | = c2i | c22 = \ up Sve | | 10 |6-45 | | 

; R2 cS | 47K | 
270 5600 | | 

RI4 

| : 
6800 | NEA | 

i =F == | L le 

| =p ; 100K 

| RIS R23 
cs RS 625 32 | 5600 a aa ee Ae 330 560 a0 32 S 27K 

ae = == UF — ak —— UF 

R7 

47K HF 

OSCILLATOR IST LIMITER GRID 
= eek (a LIMITER GRID 

ce ot 6SG76T I-F AMPL aloe ears aokcuinaro DISGRIMINATOR OUTPUT 
5600 Ri GRID 5 DISCRIMINATOR 

ce DIODE RESISTOR R36 = o——— v9 
| 

IMEG 15 [METER] 
SHS 

R53 R39 JACK c72 
4700 470K Jt cle 5600 

- 1 

NOISE NOISE QUELCH nes: = = 
AMPLIFIER C55 RECTIFIER i 

vio 5600 vil 
c52 6SG7GT 6HEGT 3 xXTAL! (J 2200 C64 AMPLIFIER é 

viz 
6K6GT S 6SG7GT 6SGYGT 6SG7GT 6SG7GT 

2L || V7 vii v2 vi 

10k & 

@, EW 6SG7GT 6SG7GT 
; = 

i ; 
R38 a 4 6C8G 6HEGT GHEGT  6K8GT 
IMEG J7, J2, AND J9 CONNECT TO v8 vi2 vs vio 

P2, P3, AND P4 RESPECTIVELY 
IN RGVR POWER SUPPLY 

C53 C56 — a 
“O5UF |20UF —D YELLOW BLACK 

NOTE: 
BOTTOM VIEWS OF COILS SHOWN DIRECTLY ABOVE COILS NUMBERS REFER TO LUGS. 

ALL CAPACITIES GIVEN IN UUF EXCEPT AS NOTED. 
AL. RESISTANCES GIVEN IN OHMS. K= 1,000 OHMS. MEG=1,000,000 OHMS. 

CONNECTS TO RGVR 
CONTROL CABLE PLUG 

Figure 119. Radio Receiver R-435/VRC-2X, over-all schematic. TM607- 268 
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Paragraph Page Paragraph Page 

Meter: Resistance measurements__________ , 68,71, 79, 84, So) eas - 496,50a,52b 49,52 74 93 
Readings, normal: Resting frequency_________________ 59d 63 
oA ee SE Ee 81 116 3) Seaeitae 
Transmitter” 83 Tig.) oocuonnligation os tes 39,40,41, 39, 40, 

St ie RS cee: | SI ae lhe 58b, c,59b, 60, 63, ae 64 70 
60d 2 ap a Vals Piet nc i eae eae 54,49 55, 48 

Microphone... 8d 9 RIOTS VICY Seem Pe tle, oak eg 44,49a, 43,49, 

OSS ee. er... is 4b “2 88 123 
Beacon. es | 57a, b,59, 60, 61, Shunt resistor. (See Meter shunt.) 

83¢ 120 pignalisubstitutionges -. ws ee ; 76 95 

ar Maeunting pilates 25 =. ie Tne O20 ea een eee 13 20 
MDS tes gee ten. By ee Pn 7a, 10 7,10 

" Noise: Speaker, dynamic_________ 8c 8 
PAT CUS See ee 43,53 41,54 Squelch: 
eerie eee 43f,53 43,54 Girciltieesran 2 si ae ge Zl 22z0seoleos 

Normemcinsiupeoeon 1 1 Maximpiinee ss os. vee 90 123 
2 Mini Un oe Om 89 123 

theme ya 22 82 Stopping procedure... 23 33 
peration: : ; Switch: 

Sveti ee. 25 33 
Guard whe ee See Mey, ee oo ge Ta, 12b 7,13 Besertee see rave 33 3 Meter sie ern cians ee ry 19,20 29,30 

———— 28 he Microphone 22,72b 32,92 Osciintion = ee <mioe 44,81f 43,118 UTR yeaa ae , , 
Uscillator: ~ Lest Operational se: 2= setl= eames. 67b,72 177,84 
oi ee) es 43a, b 41 hestiequipment == 2 es = aes oes 69,86 79,122 
SoS i eee 5 58 60 PRESLITI CO’ ATTA eee ee nae oie a Set 85-94 122-124 

pe 5 4 (perma ls resistors ees: eee S 10a, b 10 
es 2 a | Toolsalinement soe. ee 88a 120 

Pree moguiatign it 59c 63 Pilot licht 3 9 Transconductance=2=.3: 2 59d 63 
eh -------- g Transmitter alinement_____________ 83 119 
J ye a ee) ee 9c, 15b 9, 23 2 a 156.16 23.96 Trimmer, antenna = 2-20 81, 84b 116, 122 
at og) Ae S| cs Be ed Trimmers, adjustment______ ree 8lc 117 
ower: . ; Trouble-shooting: 
URE: --------------------- am Be eS, oe Field and depot level 64-73 70-93 
ee 2% ? O izational level___________ 40 39 

Supply, receiver... 8a, 12a, 56 8,11, 58 eaheaa stereo 

Supply, transmitter___._______. 63 66 UN Back iio eeee se ee ee 14 20 

Posh-to-tale switch. 3b, 226 2, 32 ; 
Vibrator power supply: | 

Quadrupler: Recel verse es ee 8a, 12a, 56 8,11, 58 

Ue") 2. i a ve 59,60 61,63 MPransmitlere sees ig. 252 63 66 

oe eS EE 60 63 Voltage measurements_____________ 68 719 

MOlUMEe:CONLTO! meee eae ee 1965220 s0eo2, 
Radio Set Control C-1060/VRC-2X_. 8c, 15 8, 20 64 70 

eeocenitnclem = 2 16 25 Volume control, automatic__________ 46a,48b 44, 46 
Records, maintenance______________ . 2,382,338 1, 84, 37 

Relay circuits________ . 72 84 Wave tid Dare oo ae ee eee 44a,b 43 

~~~ Reports, unsatisfactory equipment __ 2 1 Weak signals_____________________ 39,41 39, 40 

eS Ma 

Me see 

v7 U. S. GOVERNMENT PRINTING OFFICE: 1983—2006:9 
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Paragraph Page 

Meter: 

iS A ae . ae 49b, 50a, 526 

Readings, normal: 

peever we. 81 

fs: a ae a 83 

Re rk ee 8 58b, c, 596, 

606 
Mierophone 2) s.r 8d 

SEO | Sa oc: 4b 

J SS eS Se ae 57a, b, 59, 

83c 

y Gentine Dineen 9c, 15 

Noise: 

Jv i. 43, 53 

Peeing 2 eee 43f,53 

Nonmemetacsres oe 1 

Operating proceaure_______________ 22 

Operation: 

Arete eee. 25 

Denerie eee PH | 

‘io - iia aes 26 

ie (Se ee 44, 81f 

Uscillator: Ss 

JP. | ea ) ar 43a, b 

US is a ), 58 

SRA ae) ae 5 

ES Es ee re 59c 

oo J 02S A ee) ne 8c 

eee esee es es 9c, 156 

earre eaterg. ae  . Ss Be, 16e 

Power: 

Le oS) | ae 62, 83 

reey ie? oe ce aa le 5b, c, 93 

Supply, receiver__.V_-_-_______ 8a, 12a, 56 

Supply, transmitter__________-_- 63 

Pusha switch ee 3b, 22b 

Quadrupler: 

io)? |e 59, 60 

Se ee ee =e 60 

Radio Set Control C-1060/VRC-2X_. 8c, 15 

OC es ee ee |. 16 

Records, maintenance______-______- _ 2, 32, 33 

0 SPS SS ee: as tv 
4 ‘ = Reports, unsatisfactory equipment __ 

oe 
"es 
&. 

FN ete b ih oN ay iar 

AGO 3899A 

2 

49, 52 

116 
119 

60, 63, 
64 

43,118 

41 

60 

Paragraph Page 

Resistance measurements_________. 68, 71, 

74 
Resting frequency 2220 59d 

Sectionalization. s 2. eso 8) 39, 40, 41, 
64 

WOlCCUIVI EY eco ee A us 54, 49 

ONSILIVity cere Gee eee Pt ae 44, 49a, 

88 
Shunt resistor. (See Meter shunt.) 

pignal substituviones. = 2) 76 

Sitin eo ae ee ree a hy bie 13 

Spares meee ee ee Oe eS Ta, 10 
epeaker dynamic 99s e ee! e 8c 
Squelch: 
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