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CHAPTER 1 

| INTRODUCTION 

Section |. GENERAL 

1. Scope 

a. These instructions cover the installation, 

operation, maintenance, and repair of Radio Set 

AN/GRC-26D (fig. 1). Theory and maintenance 
| of Radio Modulator MD-239A/GR, Radio Set 
| Control C-1123/GRC, and Remote Switching 
| Control C-1474/GRC are discussed in detail. De- 
| tailed information pertaining to the theory and 

maintenance of the remainder of the major com- 
ponents comprising Radio Set AN/GRC-26D are 
contained in manuals listed in b below. 

b. The components and their respective manuals 
are listed below. The table of components is in- 
cluded in the appendix. All components of Radio 
Set AN/GRC-26D are inside the packing case 
listed in paragraph 15. 

: Components Manual Title 

| Frequency Shift Converter CV-116B/URR______ TM 11-2241 | Frequency Shift Converters CV-116/URR, CV-— & : 116A/URR, and CV-116B/URR. 
| Antenna Tanne Wait BC=939-B TM 11-809 | Radio Transmitters T-368/URT, T-368A/URT, 
Radio Transmitter T-368C/URT_______.. TM 11-809 T-368B/URT, and T-368C/URT and Antenna 

Tuning Unit BC-939_-B. 
PAseneratem peter U-248/U = TM 11-904 | Power Units PE-95-A, —B, -C, -F, -G, -H, -I, 

and —K. 
| Teletypewriter Set AN/FGC-20X_.._ TM 11-2230 | Teletypewriter Set AN/FGC-20, AN/FGC-20X, 
| AN/FGC-21. 
Telephone seb TA—43/PT TM 11-837 | Telephone Sets TA-43/PT and TA-263/PT. 

| Reperforator-Transmitter Teletypewriter TT-76/|TM 11-2225 Reperforator-Transmitter Teletypewriter TT-—76/ 
| GGC. ; GGC. 

j, Radio Receiver R-390/URR or__ -__.______._|TM 11-856 || Radio Receiver R-390/URR. 
| Radio Receiver R-390A/URR (can be inter-|TM 11-856A | Radio Receiver R-390A/URR. 

ij) changed with Radio Receiver R-390/URR). 

} ¢. Forward comments on this publication di- 
irectly to Commanding Officer, the United States 
} Army Signal Publications Agency, Fort Mon- 
i mouth, N. J. 

h2. Forms and Records 

a. Unsatisfactory Equipment Reports. 

(1) Fill out and forward DA Form 468 

(Unsatisfactory Equipment Report) 

to Commanding Officer, United States 

Army Signal Equipment Support 

Agency,.Fort Monmouth, N. J., as pre- 

scribed in AR 700-38. } 

| AGO 6268A 

(2) Fill out and forward AFTO Form 29 

(Unsatisfactory Report) to Com- 

mander, Air Materiel Command, 

Wright-Patterson Air Force Base, 

Ohio, as prescribed in AF TO 00- 

35D_-54. 

b. Damaged or Improper Shipment. Fill out 

and forward DD Form 6 (Report of Damaged 

or Improper Shipment) as prescribed in AR 

700-58 (Army). 

c. Preventive Maintenance Forms. 

(1) Prepare DA Form 11-238 (Operator 

First Echelon Maintenance Check List 
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for Signal Corps Equipment (Radio Third Echelon Maintenance Check 

Communication, Direction Finding, 

Carrier, Radar)) (fig. 22), in accord- 

ance with instructions on the back of 

the form. 

(2) Prepare DA Form 11-239 (Second and 

Section Il. 

3. Purpose and Use 
mission. P 

a. Radio Set AN/GRC-26D is a mobile self- Types of signals transmit- Cw, am, fsk, and fsk- | 

contained radioteletype communication center ted. am. | 
Antennas: which can be operated while in motion or when 

at halt (fig. 1). It operates over a frequency 

range of 1.5 to 20 megacycles (mc) with a 

power output of approximately 450 watts. 
; : ee tuni | b. Radio Set AN/GRC-26D provides facili- ages, Pee ; 

ties for transmission and reception of fre- Mobile operation_______ Whip-type with an- | 

quency-shift keying (fsk), amplitude-modulated 

(am), continuous-wave (cw), and combination 

of frequency-shift keying and amplitude-modu- 

lated (fsk-am) signals. The radio set is used 

primarily for fsk service. Normally, am or cw 

service is used only in an emergency or when Cay eS ee ane 450 watts (approx). 

operating conditions prevent the use of the fsk AN ls es es 400 watts (approx). 

facilities. Station-to-station voice communica- a. Radio Modulator MD-239A/GR. 

tion may be superimposed upon an fsk signal Frequency range___________ 1.5 me to 3 me. 

without modifying or recabling the equipment. Frequency shifts___________ 850 cps, 425 cps, 212.5 | 
Radio Set AN/GRC-26D can be controlled from 

Radio Set Control C-1123/GRC in the shelter, 

or from Remote Switching Control C—1474/ 

GRC up to a distance of 10 miles. 

c. Radio Set AN/GRC-26D may be used in 

duplex or in one-way reversible (half-duplex) 

operation. When in motion, only one-way re- 

versible operation is possible because of the Output voltage_____________3 to 5 volts. 
nearness of the receiving and transmitting whip Tyo 8 ee Beer Spee 

yne. 
antennas mounted on the shelter. When at halt, Frequency control... 2 crystals. 
doublet antennas can be erected to provide the Number of tubes_____- tA; 

physical separation necessary between trans- Weight - 50 pounds. 
mitting and receiving antennas to allow duplex 

operation. 

: EPE Power consumption _________ 15 watts. 
4. Technical Characteristics Relay cSasarine time 20 milliseconds (max). 4 

The technical characteristics of Radio Set Weight —---_—-_-_________+ 10 Ween 
AN/GRC-26D are as follows: c. Shelter S-56A/G 

Frequency range for trans- 1.5 me to 20 me. Power :S0unees2 2 ae Se Generator Set PU- 
mission. 248/U or commer- 

Frequency range for recep- .5 to 32 me. cial, 115 volts ac, 
tion. 50 to 60 eps. 

4 AGO 6268A _ 

List for Signal Corps Equipment ] 
(Radio Communication, Direction | 

Finding, Carrier, Radar)) (fig. 28), © 

in accordance with instructions on the ~ 

back of the form. 

DESCRIPTION AND DATA 

Distance range for trans- Over 100 miles. 

Fixed-station opera- 

tenna tuning unit. 

Input power requirement____115 volts, 50 eps to 60 © 

cps, single phase. 

Power consumption_____-___ 5 kilowatts 

(approx). 

Power output: 

eps, 106.25 eps. 

Input signals required: 

Refers bias ooo SO etOe eV Ohuss 

De att 60 milliamperes. 

Input power requirements___115 volts, 50 eps to 60 ; 

cps, single phase. 

Power consumption pares eas 200 watts (100 watts | 

with crystal oven — 

heaters off). 

b. Radio Set Control C-1123/GRC. 

Input power 115 volts, 50 eps to 60 

cps, single phase. 

iy 

Doublet of proper | 
tion. length to match op- | 

erating frequency | 

or long-wire with | 

(kw). 



ey tPower consumption (shel- 

i 
i} 

4 

460 watts. 

ter only) (heater not 

included). 

Weight (shelter less equip- 2,470 pounds. 

ment). 1 ; 

Weight (shelter with 5,660 pounds. 

equipment). 

| 5. Nomenclature Assignment 

Nomenclature and common names for compo- 

' nents of Radio Set AN/GRC-26D follow: 

Nomenclature 

| Hagio per AN) GRCO-26D <2 

| Radio Transmitter T-368C/URT____ 

Radio Modulator MD-239A/GR______ 

| Antenna Tuning Unit BC-939-B_____ 

| Generator set PU—248/U- 

| Radio Set Control C-1123/GRC______ 

| Teletypewriter TT-98/FG 

| Reperforator-Transmitter Teletype- 

writer TT—76/GGC. 

| Remote Switching Control C-1474/ 

Common name 

Radio set 

Transmitter 

Fsk-modulator 

| Frequency Shift Converter CV-116B/ | Converter 
| \ URR. 
|} Radio Receiver R-390/URR_________ Receiver 

Tuning unit 

Power unit 

Control unit 

Teletypewriter 

Reperforator 

Remote control 

GRC. unit 

Electrical Equipment Shelter S—56A/ | Shelter 

G. 

| Telephone Set. TA-43/PT... Telephone 

Headset H-113/U . sea __ | Headset 

| Microphone M—29/U a _____ | Microphone 

Key KY-116/U epee oa |. Key 

Loudspeaker Assembly LS-206A/U__| Speaker 

assembly 

| Electrical Equipment Cabinet CY-—| Equipment 
|  1807/G. cabinet 

| Storage Cabinet CY-1721A/GRC____| Storage 

cabinet 

| 6. Description of Radio Set AN/GRC-26D 

a. The radio set is comprised of two receivers, 

' a transmitter, an fsk-modulator, a converter, 

j tuning unit, control unit, reperforator, remote 

control unit, power unit, the shelter, two tele- 
} typewriters, three whip and three doublet an- 

_tennas, interconnecting cables, and accessory 

components and spare sparts. The appendix 

lists a complete table of components. 

2 and 3 show interior views of the shelter. 

b. All components of the radio set except the 

| antennas, the remote switching control, and the 

_trailer-mounted power unit are housed within 

| the shelter during operation. 

| AGO 6268A 

Figures 

c. The radio set can be operated from a re- 

mote site by using the remote control unit 

(fig. 6). 

d. The radio set receives its operating power 

from the power unit which is trailer-mounted. 

7. Description of Electrical Equipment Shelter 

S—56A/G 

a. The shelter (figs. 4 and 5) is an insulated 

steel and plywood structure used to house com- 

ponents of the radio set. A roof hatch, six wall 

windows, and the window in the rear door are 

provided with screens and shutters. The win- 

dows and roof hatch may be opened to provide 

ventilation. Interior wiring, electrical outlets, 

fluorescent lights, a window fan and a venti- 

lating blower are permanent parts of the shel- 

ter. 

b. The power for the operation of the radio 

set is connected to the shelter circuit breakers 

through the power input feed-through recep- 

tacle mounted in the rear wall of the shelter. 

The circuit breaker housing contains eight cir- 

cuit breakers (fig. 2). Two are high current 

circuit breakers for the main alternating-cur- 

rent (ac) line; four are low current circuit 

breakers: one for the transmitter, one for 

lights, one for heater and fans, and one for the 

remainder of the equipment; two are not con- 

nected. 

c. The shelter is mounted on a standard ord- 

nance 80- by 144-inch cargo truck body for 

transportation or mobile operation. Lifting 

straps (fig. 5) are used when hoisting the shel- 

ter onto the truck. Two hold-down assemblies 

on each side of the shelter secure it to the cargo 

truck body. Four anchor rings are used to 

secure the shelter to the cargo truck if the truck 

bed is a wooden platform. The shelter can be 

removed from the truck body, when fixed-sta- 

tion operation is desired. 

d. The connection between the doublet an- 

tennas and the receivers is made through the 

receiving doublet antenna feed-through recep- 

tacle on the front wall of the shelter. The con- 

nections to the remote line are made through 

the remote control unit feed-through receptacle 

in the curb wall side of the shelter (fig. 4). 

Connections to the whip antennas are made 

through feed-through receptacles in each whip 

5 



FORE REST 

Figure 2. Radio Set AN/GRC-26D, interior rear view. 
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interior front view. Set AN/GRC-26D, Figure 3. Radio 
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MAST BRACKET 
f5b-A 

Figure 4. Electrical Equipment Shelter S-56A/G, front oblique view. 

mounting bracket. Two Mast Brackets MP- 

50-A, which support the receiving antennas, 

are secured to the front wall of the shelter. 

Mast Base Bracket MT-657/GRC, which sup- 

ports the transmitting antenna, is secured to 

the rear wall of the shelter. 

8. Description of Radio Modulator MD—239A/ 

GR : 

a. The fsk-modulator provides the required 

earrier frequency shift for radio transmission 

of teletypewriter signals. The fsk-modulator is 

bolted to the top of the transmitter (fig. 2). 

b. The fsk-modulator chassis is contained in 

a smooth, gray enameled metal case. Operating 

controls are located on the front panel. 

c. A power input jack, a blower jack, and a 

teletypewriter input jack are mounted on the 

rear of the chassis. A blower is mounted on the 

rear of the cabinet; ventilation screens are lo- 

cated near the front of the cabinet. 

8 

ey 

9. Description of Radio Set Control C-1123/ 

GRC 

a. The control unit (fig. 3) is the control cen- 

ter for the radio set. The control unit routes 

the signals to be transmitted or received to the 

proper components of the radio set for each 

particular type of operation (fsk, am, cw, and 

fsk-am). The control unit receives mark and 

space signals from the converter and directs 
them to the teletypewriter equipment. It re- 

ceives the signals originating from the teletype-_ 

writer equipment and directs them to the fsk- 

modulator; signals initiated by a microphone, 

telephone, or key are directed to the transmit- 

ter. 

b. The control unit is housed in a smooth, 
gray enameled metal case and mounted on the — 

shelter wall above the teletypewriter equipment. 

Operating controls are located on the front — 

panel. The top and two sides of the control unit 

AGO 6268A 
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Figure 5. Electrical Equipment Shelter S-56A/G, rear oblique view. 

contain jacks and binding posts for connections 

to the other equipments of the radio set. 

i Description of Remote Switching Control C— 

1474/GRC 
| a. The remote control unit (fig. 6) controls 
[the operation of the radio set from a remote 
| Site. 

! b. The remote control unit consists of binding 

} posts and jacks in a metal housing. On the right 
ipanel are four sets of binding posts: ONE 

WAY, REMOTE TEL., REC. DX, and LOCAL 
|TEL. An XMTR ON switch is on the front 
panel and six telephone type jacks are mounted 

on the left panel. Below the jacks is a TTY 

SWITCH coaxial connector. A bracket on top 
is used for mounting the remote control unit. 

1/11. Description of Electrical Equipment Cabinet 

ie CY-1807/G 

_ a. The equipment cabinet (fig. 3) is a metal 
irack type cabinet used to house two receivers, 

a converter, speaker assembly, and Electrical 

Blower Assembly HD-223/G. Shock mounts at 

the base of the cabinet mate with tapped plates 

in the floor of the shelter. The equipment cab- 

inet is also secured to the shelter wall with 
shock mounts. 

b. The blowers are mounted in the bottom 

rack of the equipment cabinet. The speaker 

assembly is mounted above the blowers. The 

two receivers are positioned by guide rails in 

the two spaces above the speaker assembly and 

the converter is mounted on the top space on 

two sliding channel bars. All units except the 

converter are secured to the equipment cabinet 

with screws. 

c. A stainless-steel utility table can be fas- 

tened to the front of the cabinet at three dif- 

ferent positions, each position corresponding to 

the correct servicing height of the three major 

components in the cabinets. When not being 

used, the utility table is attached to the shelter 

wall by brackets. 



Figure 6. Remote Switching Control C-1474/GRC, 

oblique view. 

12. Description of Antenna Equipment 

a. Whip Antennas. One transmitting and two 

receiving whip antennas are furnished. 

(1) Each-receiving whip antenna consists 

of two Mast Sections MS—116—A, one 

Mast Section MS-117—A, and one Mast 

Section MS-—118—A, assembled and in- 

serted in Mast Base MP-65-B (fig. 9). 

Mast Base MP-65-B is mounted on 

Mast Bracket MP-—50—A, which is se- 

cured to the front exterior wall of the 

shelter (fig. 4). The whips are tied 

down with insulated guy assemblies 

when the set is in motion. 

10 

(2) The transmitting whip antenna con- 

sists of three Mast Sections MS—116-— 

A, one Mast Section MS—-117-A, and 

one Mast Section MS-118—A, assem- 

bled and is inserted in Mast Base MP— 

76. Mast Base MP-76 (fig. 10) is 

mounted on Mast Base Bracket MT— 

657/GRC and secured to the rear ex- 

terior wall of the shelter (fig. 5). An 

insulated guy assembly is provided to 

tie the whip antenna in a horizontal po- 

sition when the radio set is in motion. 

b. Doublet Antennas. Six Masts AB-155/U 

(fig. 7) and 1,000 feet of Wire W-1 are fur- 

nished for the construction of half-wave doublet 

antennas. At the higher frequencies (4 to 20 

megacycles (mc)), where shorter wire lengths 

are required, two Masts AB-155/U are used to 

support each doublet. Therefore, three an- 

tennas may be erected; two are used for re- 

ceiving on space diversity bases and one is 
used for transmitting. Two RF Cable Assem- 

blies CG—1334/U are used for receiving antenna 

lead-ins. One RF Cable Assembly CG—692/U 

(fig. 15) is used as a transmission line for the 

transmitting doublet. Figure 7 shows the com- 

ponents that make up one complete Mast AB- 

155/U. 

13. Description of Minor Components 

a. Operating Components. 

(1) Headset H-113/U. The headset con- 

sists of two replaceable headphones, 

each having soft rubber earpieces. The 

headphones are mounted to a thin steel 

headband, which is covered by a cush- 

ioning material, and is adjustble to the 

contour of the head. The cord that 

connects the headphones is also pro- 

tected by the cushioning cover and 

terminates in a plastic connector, 

which plugs into the headphones. 

From one plastic connector, a cable 

terminates in a telephone plug. 

(2) Telephone Set TA-43/PT. The tele- 

phone set is a lightweight, rugged, 

waterproof, self-contained field tele- 

phone set. Turning the handle gen- 

erates the power for ringing. Two 

batteries are fixed in position. The 

AGO 6268A 
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handpiece is provided with a press-to- 

talk switch, and is connected by a cord 

to the case. This portable field tele- 

phone is used on either local or com- 

mon battery telephone systems. The 

telephone set is mounted in a metal 

box, which is secured to the side of the 

storage cabinet. 

(3) Key KY-116/U. The key is a hand- 

(4) 

keying device provided with an ad- 

justable metal band which can be 

placed around the thigh. The key is 

equipped with four brass screws for 

mechanical adjustments and two brass 

screws for connecting the key through 

Special Purpose Electrical Cable As- 

sembly CX—1852/U to the control unit. 

Microphone M-—29/U. The microphone 

is a unidirectional, low-impedance, 

carbon button, hand-held microphone. 

It is provided with a 3-wire cord ter- 

minating in an adapter plug on one 

end and in the microphone through a 

switch on the other. A metal hanger 

is provided at the top of the handle 

for storage when not in use. The mi- 

crophone is connected to the MIC OR 

KEY JACK on the control unit and 

operated by the press-to-talk button 

on the handle. 

(5) Loudspeaker Assembly LS-206A/U. 

The speaker assembly (fig. 3) consists 

of two permanent-magnet-type speak- 

ers housed in a smooth, gray enameled 

metal cabinet. Each speaker is baffled 

by its individual compartment and has 

its individual line-to-voice coil trans- 

former. The connections to each 

speaker are made to terminal posts at 

the rear of the cabinet. Two toggle- 

type switches are mounted on the 

speaker panel for individual speaker 

control. The front panel has slots on 

each side for rack mounting. 

(6) Electrical Blower Assembly HD- 

223/G. Electrical Blower Assembly 

HD-223/G (fig. 3) consists of two 

blowers mounted on a standard 19- 

inch rack. The rack exterior is finished 

in smooth gray enamel. An air cleaner 

element is provided for each blower. 

A toggle switch operating control and 

an indicator lamp are mounted on a 

vertical bracket in the center of the 4 
rack. The rack is mounted in the bot- — 
tom section of the equipment cabinet. 

b. Nonoperating Components. 

(1) Storage Cabinet CY-1721A1/GRC. The - 
storage cabinet (fig. 3) is positioned 

on the road side of the shelter and is — 

secured to the shelter floor and wall 7 

by rotor-lock fasteners. The metallic 

cabinet has an exterior finish of | 

smooth gray enamel. The table top of — 

the storage cabinet is of formica ma- 

terial. Sliding drawers with rollers 7 

provide storage for minor compo- | 

nents and accessories of the radio set. 4 

Within each drawer is a chart item. | 
izing the contents. 

(2) Clock, type A-11. This aircraft-type 
clock (fig. 3) is mounted in a metal — 

case. The mounting frame has four 4 
holes which are used to mount the © 

clock on the wall above the teletype- — 
writer equipment. 

(3) Heater, electric. The heater (fig. 3) is 

housed in a black metal case with a 

cast aluminum grid. It operates on 

115 volts, 50- to 60-cycles, single-phase 

ac and consumes 1,500 watts. A ther- | 
mal reset switch is located on the front 

panel below the grid. A fan mounted 

in front of the heater element circu- 

lates the heated air. A toggle switch, 

located on the top panel of the housing, 

allows the fan to be operated inde- 

pendent of heat, but heat cannot be 

turned on without placing the fan in 

operation. Four wing-type Dzus fas- 

teners secure the heater to the floor of 

the shelter. 

14. Running Spares 

Running spares for the radio set are stowed 

in the storage cabinet, accessory, and/or over- — 

flow boxes. Refer to the table of components 

and to the chart within drawer No. 1 of the 

storage cabinet for parts location. 

AGO 6268A 



CHAPTER 2 

INSTALLATION 

| 15. Unpacking 

a. Packaging Data. When packed for ship- 
‘ment, the components of the radio set are se- 

cured in the shelter. The shelter is then packed 

_In a wooden crate. The packaged crate is 154 

| inches high, 88 inches deep, 9114, inches wide, 

| has a volume of 71514 cubic feet, and weighs 
approximately 8,152 pounds. 

b. Removing Contents. Perform the steps 
outlined below when unpacking equipment. 

Save the original packing case and containers; 

they can be useful for repacking. 

| (1) Remove the lag screws from the top 

of the shelter crate (fig. 8). Remove 

the top first to facilitate the removal 

of the sides. Use nail pullers and crow- 

bars for dismantling the crate. 

(2) Have two men secure one side of the 

crate while a third man removes the 

lag screws that secures the side. Re- 

move the side. 

(3) Follow the directionsin (2) above for 

removing the other side and then the 

ends of the crate. 

(4) Unfasten the four holddown’ clamps 

from the crate base. 

(5) Place the shelter in the desired loca- 

tion, using a suitable hoist, and con- 

tinue unpacking. 

(6) Remove caps, covers, and plugs over 

openings. 

(7) Open the door and dismantle the 

wooden blocking frame and remove 
the desiccant bags. Avoid thrusting 

tools into cabinets, chests, and boxes. 

(8) Remove all other ties used to secure 

the components within the shelter. 

(9) Check the contents of each box against 
the packing list. 

| AGO 6268A 

(10) For complete instructions on uncrat- 
ing and unpacking the power unit, see 
TM 11-904. 

16. Checking Unpacked Equipment 

a. Inspect the equipment for damage in- 
curred during shipment. If the equipment has 
been damaged, refer to paragraph 2. 

6. See that the equipment is complete as 
listed on the packing slip. If a packing slip is 
not available, check the equipment against the 
table of components in the appendix. 

c. If the equipment has been used or recon- 

ditioned, see whether it has been changed by a 
Modification Work Order (MWO). If modified, 
the MWO number will appear on the front panel 

near the nomenclature plate. Check to see that 

this MWO number also appears on the sche- 

matic diagram of the manual accompanying 

the equipment; if not, add a note to the overall 

schematic diagram. 

d. On other procurements, the transmitter is 

used only as a utility transmitter, and internal 

cabling requirements of the rf deck differ in 

utility use as compared to system use in the 

radio set. Check the rf deck for proper internal 

cabling as instructed in TM 11-809. 

17. Siting 

When locating the antennas, consider the 

following: 

a. Radio signals are absorbed and sometimes 

reflected by nearby obstructions, such as hills, 

metal buildings, and bridges, or telephone lines 

that extend above the height of the antenna. 

Transmitted signals have a greater range when 

the antenna is as high above the ground as 

possible. Transmission and reception are best 

over water or level ground. 
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| b. If transmission and reception in all direc- 

| tions are required, place the antenna on the 

highest hill within the designated area. 

c. When in rear areas, avoid placing the set 

| near sources of electrical interference, such as 

"power or telephone lines, radar sets, and field 

| hospitals. 

| d. Try several locations within the general 

area and select the one that provides the best 
signals from the desired stations. 

| e. Enemy jamming action against the re- 

| ceiver is always a possibility. The effects of 

} enemy jamming may be reduced by locating 

‘the antenna so that nearby obstructions act as 

-a screen in the direction of probable sites of 

|) enemy jamming transmitters. This screening 

action may also reduce the transmitted signal 

| strength in a direction toward the enemy and 

thereby make it more difficult for the enemy to 

| intercept the signals. 

f. For space diversity reception, a clear area 

| suitable for the erection of two doublet receiv- 

jing antennas is required. The receiving an- 

| tennas should be separated by at least 3 wave 

|lengths or more at the operating frequency, 

} but the separation should not exceed 900 feet. 

|The best reception is possible when the receiv- 

ing antennas are perpendicular or broadside to 

» the desired incoming signal and in line with 

_ transmitted signals from local installations. For 
jeach receiving antenna, it is desirable to have 

}a clear level area, the size of which is deter- 

mined by the frequency of operation. At 2 mc, 

|each antenna will require an area of 285 feet 
ji by 50 feet, the long dimension being perpen- 

dicular to the direction of reception. At 18 mc, 

} each antenna will require an area of 80 feet by 
#50 feet. The shelter should be midway between 
the two receiving antennas. If a long-wire 

§ transmitting antenna is used, an additional level 

}area of approximately 200 feet by 40 feet is 

required. The center of the transmitting an- 

}) tenna should be approximately 30 feet from the 

g. Where a large number of radio sets are in 

j operation, careful layout of the numerous an- 

| tennas is necessary. Improper layouts will cause 

mutual interference between the various radio 

} sets. This interference may be great enough to 
} 

\ | affect the intelligibility of the incoming signals. 

| 
| AGO 62684 

Mutual interference from nearby transmitters 

may be reduced by separating the receiving 

antennas from the transmitting antennas as 

much as possible. Other means of reducing in- 

terference are: orienting the antennas to take 

best advantage of their directional patterns, 

selecting operating frequencies properly, tuning 

transmitters accurately, and alining receivers 

properly. 2 

18. Installation of Shelter 

If the radio set is to be used as a mobile sta- 

tion, the shelter should be installed on a 214-ton, 

6 by 6 cargo truck (fig. 1). Use the following 

procedure for setting up the radio set for mobile 

use. 

a. Remove the canvas cover and side framing 

from the truck. Drop the tailgate. 

b. Obtain a hoist capable of lifting the shel- 

ter. Lift the shelter by its four lifting straps 

and place it on the truck body with the entrance 

door toward the rear of the truck. If no hoist 

is available, skids may be used to slide the shel- 

ter on the truck. Skid Equipment MX-—157/U 

may be used for this purpose. Hook two wooden 

skids to the rear of the truck body. Attach two 

ropes or steel cables to the shelter and feed 

them through the front gate of the truck, one 

on each side of the truck cab. Attach the other 

ends of the ropes or cables to a second truck 

and pull the shelter up the skids. If a second 

truck is not available, the winch on the truck 

that will carry the shelter may be used by at- 

taching a pulley to a nearby tree and running 

the cable back through the front gate of the 

truck body. 

c. Attach the holddown clamps on the shelter 

to the truck body sides to hold the shelter firmly 

in place. If the cargo truck has a wooden plat- 

form, secure the shelter by means of the four 

anchor rings (fig. 5). 

d. Couple the power unit trailer to the rear 

of the truck. 

19. Installation of Whip Antennas 

a. The antenna bracket assemblies and whip 

antennas are disassembled and stowed within 

the shelter during shipment of the radio set. 

Install the transmitting and receiving whip 

antennas as instructed in b through k below. 
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b. Remove the antenna bracket assemblies 

from the cartons. Be careful not to lose the 

mounting hardware in the attached cloth bags. 

c. Each Mast Bracket MP-50-A is supplied 

with a predrilled wooden spacer which is in- 

serted between the bracket and shelter wall. 

Mount the two Mast Brackets MP-50-—A, with 

the wooden spacers, to the front wali of the 

shelter (fig. 4); use the four %.6- by 314-inch 

carriage bolts, washers, and nuts provided with 

each bracket (fig. 9). 

d. Mount Mast Base MP-65-B on Mast 

Bracket MP-50—-A (fig. 9). Place a neoprene 

washer on the top and bottom of the bracket 

and locate the metal ring, with braid and clamp 

attached, between the bottom washer and the 

bracket. Place the neoprene gasket between 

the feed-through receptacle and the mast 

bracket. Secure the feed-through receptacle to 

the mast bracket and the wooden spacer ; use the 

four No. 10 by 114-inch wood screws and flat 

washers. Place the clamp around the coaxial 

cable connector after the cable has been installed. 

e. Mount the Mast Base Bracket MT-657/ 

GRC (fig. 5) to the rear wall of the shelter; 

use the materials provided. Secure the Mast 

Base Bracket MT-657/GRC to the shelter wall 

by means of the four 34- by 234-inch carriage 

bolts, and matching nuts and lockwashers (fig. 

10). 

f. Aline the white ceramic insulator bowl, 

from within the shelter, with the predrilled 
hole in the shelter wall. Be sure that the neo- 

prene gasket is correctly seated on the end of 

the insulator bowl and secure the insulator bowl 

to the shelter wall; use the six No. 8 by 114-inch 

wood screws and washers. 

g. Insert Mast Base MP-—76 in Mast Bracket 

MT-657/GRC (with neoprene gasket between) 

and fasten in place with the six 3- by 34-inch 

carriage bolts, nuts, and lockwashers. 

h. Insert the 22-inch cable (Wire W-128 at- 

tached to the base of Mast Base MP-76) 
through the hole of the insulator bow] prepara- 

tory to connecting it to the tuning unit. 

1. Select the following items from the storage 

cabinet: 

16 

Quantity Item 

AONE E Segkal stra Mast Sections MS-116-A 

ay gg Raced oe Mast Sections MS-117-A 

BS jer tad Oo Mast Sections MS-118-A 

Ye waxes OE Rac Beh Receiving whip antenna holddown guys 

5 BRAINY eee eo Transmitting whip antenna holddown guy 

j. Assemble a receiving antenna as follows: 

(1) Screw one Mast Section MS—116—A into 

another Mast Section MS-116—-A. Be 

sure that the connection is tight. Tape ~ 

the joint with 34-inch friction tape. 

(2) Repeat this procedure with one Mast 

Section MS-117-A and one Mast Sec- 

tion MS—-118-A. 

(3) Screw the two assembled sections to- 

gether and tape the joint. One receiv- 

ing antenna will consist of two Mast 

Sections MS-116—A and one each of 

Mast Sections MS-117-A and MS- 

118-A. 

(4) Screw the bottom Mast Section MS-— 

116A into Mast Base. MP265-8 on™ 
the left front corner of the shelter. 

(5) Assemble another receiving antenna 

by repeating the procedure in (1) 

through (3) above. Screw the bottom 

Mast Section MS-116—A into Mast 

Base MP-65-B on the right front cor- 

ner of the shelter. 

(6) If the radio set is to be operated while 

in motion, attach the whip antenna 

holddown guys for the receiving an- 

tennas at the junction of the third and 

fourth sections. Pull the antennas 

down to a forward horizontal position. 

Secure the other ends of the whip an- 

tenna holddown guys to the headlight 

grill of the truck. 

k. Assemble the transmitting antenna as fol- 

lows: 

(1) Screw three Mast Sections MS—116-A 

together and tighten the connections. — 

Tape the joints with 34-inch friction 

tape. 

(2) Screw one Mast Section MS-117-A — 

into a Mast Section MS-—118—A, — 

Tighten the connection and tape the 

joint with 34-inch friction tape. 

(3) Screw the two assembled mast sections 

together and tape the joint. One trans- 

AGO 6268A 
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Figure 9. Assembly of Mast Bracket MP-50-A and Mast Base MP-65-B, for receiving whip antenna. 
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Figure 10. Assembly of Mast Base Bracket MT-657/ GRC and Mast Base MP-76, for transmitting 

whip antenna. 
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(4) 

(5) 

mitting antenna will consist of three 

Mast Sections MS—116-—A and one each 

of Mast Sections MS—117-A and MS-— 

118—A. 

Screw the assembled mast sections into 

Mast Base MP-76. 

If the radio set is to be operated while 

in motion, bend the antenna backward 

to a horizontal position and attach the 

whip antenna holddown guy rope to 

the top of the highest Mast Section 

MS-116—A. Attach the other end of 

the guy to the cargo trailer. 

20. Installation of Doublet Antenna and Mast 

a. Installation of Doublet Transmitting An- 

tenna. 

18 

(1) 

(2) 

(3) 

Doublet transmitting antenna equip- 

ment is furnished with Radio Set 

AN/GRC-26D and may be used in- 

stead of the whip antenna which is 

normally used. The doublet antenna 

may be used in a fixed or a semifixed 

installation whenever the greater di- 

rectivity or signal pickup is desired. 

Three sectionalized 40-foot Masts AB- 

115/U are required to support the 

antenna within the frequency range of 

1.5 to 4 me because of the length of 

the antenna. At higher frequencies, 

the physical length of the antenna is 

short enough to omit the center mast 

and hence use only two supports. 

The antenna wire is made up of sec- 

tions of Wire W-1 separated by strain 

insulators. The sections may be con- 

nected by jumpers which will allow 

preselection of various lengths for op- 

eration on different frequencies (fig. 

11). Compute the lengths desired for 

the various antenna sections as fol- 

lows: 

(a) The antenna is a half-wave doublet 

which is to operate at the half-wave 

fundamental of the desired fre- 

quency, or on any odd harmonic of 

the fundamental. Figure 12 is a 

graph of frequency plotted against 

antenna length for the half-wave 

fundamental, third, fifth, and sev- 

enth harmonics. The antenna is 

normally used on the half-wave 

fundamental wave length. Only 

when the antenna is used at its half- 

wave fundamental length, with re- 

gard to frequency, will the radiation 

pattern be broadside. 

(b) Refer to figure 11 and select the 

proper antenna lengths for the oper- 

ating frequencies to be used. Ex- 

ample: Assume that operation is 

desired on frequencies of 2,600, 

2,750, 3,100 and 3,900 kilocycle 

(kc). The graph in figure 12 shows 

that these frequencies require an- 

tenna lengths of 178, 169, 152, and 

120 feet, respectively. 

(4) The shortest antenna must be con- 

stucted first. In the case of the sample 

above, the shortest antenna is the 120- 

foot, 3,900-ke antenna. 

(a) Determine the length of a quarter- 

wave antenna for the shortest half- 

wave to be used. In this example, a 

120° 2 5-60 quarter-wave would be 

feet. Attach one end of the antenna 

- wire to the coaxial connector; use a 

Burndy connector, type KS—90, and 

the wing nut on the coaxial con- 

nector ends (fig. 11). The coaxial 

connector terminates one end of RF 

Cable Assembly CG—692/U. Attach 

the other end of the antenna wire 

to a strain insulator. Be sure that 

the distance from the center of the 

coaxial connector to the end fas- 

tened to the insulator is exactly 60 

feet as shown in figure 11. Construct 

the other half of the half-wave an- 

tenna similarly by using the remain- 

ing terminal on the coaxial connector 

as a starting point. 

(6) Select the next shortest antenna de- 
sired ; in this case, the 152-foot, 3,100- 

ke antenna. Attach a piece of antenna 

wire to the unused end of the strain 

insulator of the 3,900-kec antenna 

already constructed. Allow enough 
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free wire which can be used for a 

jumper connection. Follow the pro- 

cedure already outlined to obtain the 

correct length for a quarter-wave for 

3,100 ke: = = 76 feet. 

enough wire to bring the total length 

of one side of the antenna to 76 feet 

as measured from thé center of the 

coaxial connector to the end of the 

antenna; include in this measurement 

the length of the insulators. The other 

~ side of the antenna is constructed 

similarly. 

Run out 

(c) Construct each additional lower-fre- 

quency antenna by adding more wire 

to the antenna already formed. Each 

antenna length is calculated from the 

center of the coaxial connector to the 

end of the antenna being constructed ; 

include in its calculations the length 

of the insulators. 

(d) After the desired lengths have been 

determined and constructed, connect 

each jumper in place by using a Burn- 

dy connector, type KS—90, as shown 

in figure 11. Each antenna selected 

will operate on the fundamental and 

odd harmonics of the frequency to 

which it is cut. An antenna con- 

structed as shown in figure 11 will be 

the correct length for the following 

frequencies : 

Fundamental 

(ke) 
3d harmonic 5th harmonic 

(ke) (ke) 

2,600 7,800 13,000 

2,750 8,250 13,750 

3,100 9,300 15,500 

3,900 11,700 19,500 

(5) 

AGO 6268A 

Note. Refer to figure 12 to calculate har- 

monics versus length of antenna wire. 

After the antenna wire has been con- 

structed, determine the position of the 

antenna to be erected. Only when the 

antenna is used at its fundamental wave 

length will the radiation pattern be 

broadside. A compass is required for 

accurate determination of antenna 

(6) 

(7) 

(8) 

orientation. Stretch the fabricated an- 

tenna wire along the ground in the 

desired position. Place the end masts 

several feet beyond the end insulators. 

The center mast should be at the coaxial 

connector and offset 3 feet from the line 

between the two end masts (fig. 15) so 

that the antenna will clear the center 

mast. Place the center mast within 30 

feet of the shelter to allow for proper 

connection of RF Cable Assembly CG— 

692/U. The rf cable assembly should be 

taped to the center mast to relieve the 

strain on the coaxial connector. A center 

mast will not be required if the antenna 

is less than 120 feet; only the two end 

masts will be used in this case. 

Place Mast AB-155/U at each mast lo- 

cation and remove the canvas cover 

from Carrying Device MX-—387/GRA-—4. 

Figure 7 shows components of Mast 

AB-155/U. Drive the stake of Mast 

Base AB—154/U into the ground at the 

desired mast location, with the swivel 

end of the mast base pointing 45° from 

the line of the antenna (fig. 13). If the 

ground is soft or sandy, place the mast 

base plate (fig. 15) on the ground and 

push it down firmly. Then drive the 

stake of Mast Base AB—-154/U through 

the hole in the mast base plate. 

Align the female ends of Mast Sections 

MS—44 toward the mast base. Connect 

the first and the second sections and 

place Guy Plate MX-378/U over the 

third section. Connect the next two sec- 

tions and add another guy plate. Add 

three more mast sections and place a 

third guy plate over the last section 

(fig. 13). 

For this step use four Guy Fasteners 

MX-379/U and four guy stakes (fig. 

7). Slip a guy fastener over each stake 

before it is driven into the ground. Drive 

a guy stake (back guy stake) as close 

as possible to the junction of the fifth 

and sixth mast sections (25 feet from 

base). Use a guy rope to measure the 

distances between the mast base and the 

front and side guy stakes. Place them 

90° apart as shown in figure 13. If the 
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(9) 

(10) 

(11) 

(12) 

ground is soft or sandy, use the wooden 

stakes instead of the aluminum stakes, 

and omit the guy fasteners. In this case, 

the guys should be looped over the 

stakes. 

Four each Guy MX-381A/GRA-—4, Guy 

MX-382A/GRA-4, and Guy MxX-— 

383A/GRA-—4 (figs. 7 and 13) are nec- 

essary for the next operation. Each guy 

has a color-coded identification tag at 

the snap fastener end. Guy MX-— 

381A/GRA-4 (white tag) is 42 feet 

long, Guy MX-382A/GRA-4 (blue tag) 

is 33 feet long, and Guy MxX-— 

383A/GRA-4 (red tag) is 52 feet long. 

Fasten the four 52-foot guys (Guy MX-— 
383A/GRA-—4) to top Guy Plate MX-— 

378/U, the four 42-foot guys (Guy MX-— 

381A/GRA-—4) to the center guy plate, 

and the remaining four 33-foot guys 

(MX-382A/GRA-4) to the bottom guy 

plate. The guys are fastened by snap- ° 

ping the fastener at the end of each guy 

into one of the four holes located 90° 

apart on the guy plate. Next, carry the 

free ends of the three back guys to a side 

guy stake to measure their correct 

length. Fasten these guys to the back 

guy stake by means of Guy Fastener 

MX-879/U. Connect both sets of side 

guys to their respective side guy stake 

and remove slack by adjusting Slide 

Fastener FT-9 (fig. 13). Do not tighten 

too much or the mast may bend. Keep 

the three front guys together and 

stretch them along the mast toward the 

front guy stake. 

Remove Halyard MX-516A/GRA-4 

from the carrying device and attach the 

snap fastener on the pulley to the un- 

used hole in the top guy plate. Slip the 

halyard rope through the pulley (fig. 

15) and tie the free end of the rope near 

the mast base to keep the rope from 

running through the pulley when erect- 

ing the mast. 

Assemble the additional masts by re- 
peating the operations in (5) through 

(10) above. 

If the center mast is used, attach the 

fastener assembly on the halyard to the 

(13) 

(14) 

center coaxial connector on RF Cable 

Assembly CG-—692/U (fig. 11). 

Fasten the halyard on each end mast to 
the antenna wire by attaching one end 

of a wire (approx 15 in. of Wire W-1) 

to the end insulator and the other end to 

the fastener assembly of the halyard. 

To raise the mast, three men are re- 

quired. One man takes a position near 

the mast base. One man holds the front 

guys and halyard. The third man stands 

near the top end of the mast (fig. 14), 

raising the mast as he walks toward the 

mast base. Proceed as follows: 

(a) The man that holds the guys pulls 

steadily on them, keeping slightly 

more tension on the top guy to bow 

the mast slightly while being raised. 

Simultaneously, the man at the bottom 

end of the mast holds the end at the 

designated position as the mast is 

~ raised to a vertical position. 

(b) The man who raised the mast will 

then help the other man adjust the — 
front guys to their proper length. 

(c) Adjust the guys until the mast is 
vertical. Whenever a guy is tightened, 
the opposite one may have to be 
loosened slightly to keep the mast 
from bowing. 

(15) After all the masts are erected, pull the 
antenna wire into position by means of 
the halyards. Tie each halyard to the 
mast to prevent the weight of the an- 
tenna from pulling the loose end of the 
halyard back through the halyard 
pulley. Figure 15 shows a doublet an- 
tenna completely erected. 

(16) When the doublet antenna is completely 
erected, be sure to disconnect RF Cable 
Assembly CG—1333/U (which is used in 
whip antenna operation) from J9 on the 
transmitter and the terminal posts on 
the antenna tuning unit. Pass the dis- 
connected end of the antenna transmis- 
sion line, the 75-foot RF Cable Assembly 
CG-692/U, through the feed through 
in the shelter wall (fig. 5) and connect 
it to rf output J9 (fig. 18) on the trans- 
mitter; use Radio Frequency Adapter 

AGO 6268A 
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UG-27C/U as a coupling. The antenna 

lead-in should be raised off the ground 

on poles. In cold weather, this prevents 

the lead-in from freezing to the ground 

and, at all times, minimizes damage 

which might result from lying on the 

ground. In addition, the lead-in should 

be taped to both the mast and the shelter 

to relieve the tension on the coaxial con- 

nectors. The coaxial cable is structurally 

weak and should not be used as a sup- 

port or line. This also applies to the 

lead-ins of the receiving antennas. 

b. Installation of Doublet Recewing Antenna. 

(1) 

(2) 

(3) 

The doublet receiving antennas should 

be separated by at least three wave 

lengths to obtain satisfactory space 

diversity reception. At the lowest 

operating frequency, the centers of the 

antennas should be separated about 950 

feet. Always position the antenna broad- 

side to the received signal source. 

When operating from 2 to 4 me, three 

40-foot Masts AB-155/U are used to 

support each doublet antenna; however, 

for operation from 4 to 18 me, the 

antenna wire is short enough (120 feet 

or less) to omit the center mast, thus 

requiring only four masts for a space 

diversity receiving antenna installation 

(two antennas). 

The construction and the erection of 

receiving antennas are the same as for 

the transmitting antenna (a above). 

receiver. Pass the disconnected end of 

the antenna transmission lines, the 500- 

foot RF Cable Assemblies CG—1334/U, 

through the receiving doublet antenna 

feed-through receptacle (fig. 4) and con- 

nect them to J108 (fig. 18) of each re- 

ceiver; use Connector Adapter UG— 

971/U as a coupling. 

c. Other Antenna Installation. If there is not 

enough time to erect the 40-foot masts, then con- 

struct a semifixed installation by using materials 

other than those supplied as a support for the 

doublet antenna wire. Antenna supports can be 

improvised by using poles, trees, buildings, or 

other suitable supports whenever possible. The 

doublet antenna must always be insulated from 

its supports. 

21. Installation of Operating Equipment 

a. Shelter. 

(1) The operating equipment is installed 

within the shelter by the manufacturer. 

Check to see that all tubes and tube caps 

are firmly in place. Location of tubes in 

Radio Modulator MD-239A/GR is 

shown in figure 16. Tube location for 

the remaining components of the radio 

set are shown in the components asso- 

ciated technical manual (par. 1). 

(2) Be sure that the correct fuses and crys- 

Rating (amp) 

tals are installed in the equipment. The 

equipment may fail if fuses other than 

those specified are used. 

(a) The chart below lists the fuses used 

in each component. 

Location 

(4) Disconnect RF Cable Assembly CG-— 

718A/U from J107 (fig. 18) of each 

Equipment Fuse 

| Radio Transmitter T-368C/URT_______ Fl 
i F2 
| Radio Modulator MD-239A/GR______-_ | F1 

F2 

Frequency Shift Converter CV-116B/URR__| F1 

F2 

| Radio Receiver R—-390/URR eB Es Sr LOL 

| : F102 

Front panel of power supply deck. 

Front panel. 

Back panel. 

Back panel. 

| AGO 6268A 21 



“puuaqun 
yajqnop 

fo fi,quiassy 
pun 

U0I1Z9NA4SUOD 
“TT 

ainbug 

G
e
-
8
v
9
2
W
l
L
 

N
O
I
L
I
S
O
d
 

L
Y
O
H
S
 

Q
Y
V
A
I
V
H
 

5 
NI

 
S
Y
S
3
d
W
n
r
 

SYIM VNN3SLNYV 

QYVAIVH 

N/269-99 

MIGW3SSSV 

318V9 

3y 

O6-SH 

AdAL 

A
G
N
Y
N
E
 

Y
O
L
O
S
N
N
O
D
 

N
O
I
L
I
S
O
d
 
G
A
L
Y
O
H
S
 

NI 
Y
3
a
d
W
N
r
 
O
N
I
M
O
H
S
 
S
1
V
L
3
0
 

L
S
V
W
 

Y
S
I
N
3
9
 

LV
 

MU
VL
IA
G 

Y
S
L
N
3
9
 

V
N
N
A
L
N
V
 

YOLVINSNI NIVYLS 

Y
O
L
O
A
N
N
O
D
 

W
I
X
V
O
O
 

O
6
-
S
H
 

A
d
A
L
 

b
-
V
Y
9
/
V
S
I
G
-
X
W
 

G
H
V
A
I
V
H
 

A
I
E
B
W
A
S
S
V
 

Y
S
N
S
1
S
V
4
 

A
G
N
Y
N
E
G
 

Y
O
L
O
S
N
N
O
D
 

< eo & =) ° o <q 
22 



20 40 60 
20'= 

16 — - ———_____— 

} 7TH HARMONIC 
14 : - 492.X.6.95 

F (MC) 

> ——— —— aL ee 42 —{ 

ae li 1F al r T : 1 

a 
aa i —- | 
S 
2 Y 5TH HARMONIC 

Z 10 ee , 492 X4.95 = F(MC) 
> 

2 
iw ee Al ir 
=) 
ie] 
uw 
& 
ae 8 prs We | 

4 a sll 

6 i i | 3D HARMONIC 
_ 482X295 

F(MC) 
t 

4 + i J = 

T t T > T 

q 

| 

> | | | L | FUNDAMENTAL 
_ 492X.95 

F (MC) 

| 
20 40 60 80 100 120 140 \60 180 200% 220 

OVER-ALL LENGTH IN FEET 
TM 264B-26 

Figure 12. Graph of antenna length versus frequency. 
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Figure 13. Preparing antenna mast for erection. 

(b) The chart below lists the crystals used in each component. 

Crystal Crystal 
Equipment freq (kc) socket Loeatien 

Radio Modulator MD-239A/GR____ 12,000.000 xXYi1 Top of chassis, in crystal ovens. 

12,000.000 MY 2 

Frequency Shift Converter CV-116B/ 405.0 Ya Top of chassis. 

URR. 425.7 XY2 

Radio Receiver R-390/URR___________ 7,000.000 XY405 Crystal-oscillator subchassis. 

12,000.000 XY406 

15,000.000 XY407 

6,200.000 XY408 

14,000.000 XY409 

8,000.000 XY410 

9,000.000 XY411 

10,000.000 XY412 

11,000.000 XY413 

13,000.000 XY414 

8,500.000 XY415 
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Crystal Crysral 
Equipment freq (ke) socket Location 

IL BBS Sa XY416 

10,666.667 XY417 

10,333.333 XY418 

9,666.667 XY419 

12,500.000 XY 420 

11,500.000 XY421 

10,500.000 XY 422 

9,500.000 XY 423 

455.000 XY501 Part of Z501 on if subchassis. 

1,000.000 XY901 In erystal oven on crystal calibrator unit. 

3B bie 

FRONT 
GUY 

STAKE 

S 

FRONT ! 
GUY 

STAKE - 

LINE OF ANTENNA 

TM 264B-28 

Figure 14. Raising assembled antenna mast. 
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DETAIL OF ASSEMBLY AT 
TOP OF CENTER MAST DETAIL OF ASSEMBLY AT 

TOP OF END MASTS 

GUY PLATES 

MX-378/U 

NTENNA WIRE 

RF CABLE ASSEMBLY 
CG-692/U 
(75: FEET) : 

MAST BASE 
AB-154/U 

MAST CENTER MAST OFFSET 
3 FEET BASE PLATE 

(SEE NOTE) 

NOTE 
THE MAST BASE PLATE IS 
USED ONLY WHEN GROUND 
1S SOFT OR SANDY 

TM264B-29 

Figure 15. Doublet antenna, erection completed. 

(3) Telephone Set TA-43/PT requires two 

Batteries BA-30. Dry batteries are not 

furnished with the radio set and must 

be requisitioned from depot supply or 

other source. For battery installation 

instructions, refer to TM 11-337. 

b. Generator Set PU-248/U. Examine the 

storage battery for the power unit. Instructions 

for preparing the battery for service are at- 

tached to each battery. Follow -the instructions 

carefully for best results. 

22. Connections 

(figs. 17 and 18) 

a. Primary Power. The shelter contains perma- 

nently wired power outlets that provide ac power 

to components of the radio set. When the power 

unit is used as a power source, connect Power 

Cable Assembly CX-1165/U to the shelter ac 

input. If the power unit must be more than 12 

feet from the shelter, insert the extension Power 

26 

Cable Assembly CX-1166/U between Power 

Cable Assembly CX—1165/U and the shelter. 

b. Bonding. 

(1) A ground bonding system (fig. 17) is 

permanently installed along the shelter 

walls and is an integral part of the 

shelter. The tuning unit, fsk-modulator, 

and the transmitter are grounded by 

means of a bond strap from the ground 

bus to a mounting stud on top of the 

transmitter. Bond straps also connect 

to the right side panel of the storage 

cabinet and the equipment cabinet. At 

the left of the transmitter, a ground 

strap assembly is attached to the prim- 

ary power conduit, placing the housing 

of all ac outlets at ground potential. 

(2) The reperforator is grounded through 

’ the ac power cord shield to the ac outlet 

housing. The spade lug, terminating the 

shield, is attached to the existing retain- 
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TM 2648-4) 

Figure 16. Radio Modulator MD-239A/GR tube, 

fuse, and crystal location. 

ing screw on the ac outlet. The ac power 

cord shield of each teletypewriter is 

attached directly to the ground bus (fig. 

17). Teletypewriter tables are auto- 

matically placed at ground potential 

when they are secured to the shelter wall 

(and ground bus) by means of the roto- 

lock fasteners. 

(3) Place the shelter bonding system at 

earth ground potential by using the 

AGO 6268A 

ground rod and the 10-foot electrical 

lead. Drive the ground rod into the 

earth, leaving approximately 8 inches 

protruding above the surface. Clamp 

one end of the electrical lead to the 

ground rod and attach the free end of 

the lead to the shelter external ground 

connector (fig. 5). 

(4) When the shelter has to be stationed 

over soil having a very low conductivity, 

treat the soil to reduce its resistance by 

mixing a quantity of coal dust with the 

soil. The soil can also be treated with 

substances that are highly conductive 

when in solution. Some of these sub- 

stances, listed in order of preference, 

are sodium chloride (common salt), 

calcium chloride, and magnesium sul- 

phate (epsom salt). The amount re- 

quired depends on the type of soil and 

its moisture content. When these sub- 

stances are used, it is important that 

they do not seep into nearby drinking 

water supplies. 

c. Component Cabling (fig. 18). Components 

within the shelter have been cabled for operation 

prior to equipment shipment. A cabling diagram 

of interconnections between components in the 

shelter is shown in figure 18. Check the condition 

of cables and tightness of cable connectors and 

plugs prior to operating the equipment. 

d. Doublet Antenna Connections. 

(1) When a doublet transmitting antenna is 

used, RF Cable Assembly CG—1333/U 

is disconnected from J9 of the transmit- 

ter and RF Cable Assembly CG-—692/U 

is connected to jack J9 through Radio 

Frequency Adapter UG—27C/U. 

(2) To use doublet antennas for receiving, 

disconnect RF Cable Assembly CG-— 

718A/U from jack J107 of each receiver 

and connect RF Cable Assembly CG— 

1334/U to jack J108 (each receiver) 

through Connector Adapter UG—971/U. 

e. Remote Site. The application of teletype- 

writer equipment at the remote site varies, be- 

cause of its flexibility. The cabling as indicated 

in this section covers general operation. As using 

organizations become better acquainted with the 

equipment, cabling for other applications can be 

found. 
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(1) One-way reversible and duplex opera- readily identified. Over long runs, some 
tion at the remote site is possible by simple electrical means can be used to 

using the remote control unit, telephone, identify specific wires. Before cutting 

and auxiliary teletypewriter equipment. wires, be sure to provide enough slack 
The remote site is connected to the radio after laying. Bring the wires into the 

set by Wire W-1, or equal. The inter- shelter through the feedthrough above 

connecting wire and_ teletypewriter the control unit and connect them to 

equipment for the remote site must be their respective binding posts as shown 

requisitioned from depot supply or other in figure 19. 

Sure (4) Remote operation is generally intended 
(2) Connection of wire pairs between the for distances up to 10 miles or less. 

remote site and the shelter is illustrated Greater distances will result in in- 

in figure 19. For proper operation, wire creased losses that cannot be compen- 
polarity must be observed between the sated. All normal remote operation may 
control unit and the remote control unit. be accomplished when the remote site is 

It is not necessary to observe wire cabled to components in the shelter as 
polarity between the telephone and the shown in figure 19 and remaining 

remote control unit. shelter components are cabled as shown 
(3) Over short distances, wire pairs can be shown in figure 18. 

BOND STRAP HSV 

TO WING NUT OF S50 CPS 
RADIO TRANSMITTER POWER INPUT 

T-368C/URT 

TELETYPEWRITERS TT-98/FG 'ISV.6OCPS GROUND BUS REPERFORATOR-TRANSMITTER GROUND POINT TELETYPEWRITER TT-76/GGC 
GROUND POINT 
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Figure 17. Electrical Equipment Shelter S-56A/G, primary power and bonding system. 
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23. Initial Adjustments of Equipment 

a. Initial adjustments, performed only during 

initial installation, are required for the power 

unit, converter, teletypewriter, and reperforator. 

Detailed initial adjustment instructions for each 

of the above components are covered in the compo- 

nents associated technical manual (par. 1). 

30 

b. Adjustments to the receiver, transmitter, 

and tuning unit are normally performed only dur- 

ing a change in operating frequency. 

c. The fsk-modulator, remote control unit, and 

control unit do not require any initial adjust- 

ments. 
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CHAPTER 3 

OPERATING INSTRUCTIONS 

Section |. CONTROLS AND INSTRUMENTS 

Note. This section locates, illustrates, and describes the controls and instruments provided for the proper opera- 

| tion of the equipment. 

24. Radio Modulator MD-—239A/GR Controls 

(fig. 20) 

The following table lists the controls of the fsk-modulator and indicates their functions: 

Control or instrument Function 

POWER switch-_._-_-_____. Applies ac power to the fsk-modulator when in the ON position. 

BAND SELECTOR switch__ | Eight-position switch which selects the amount of frequency shift applied to the trans- 

mitter. 
Position Function 

1.5-2 me 850 eps shift 

2-3 mc 850 eps shift 

3-4 me 425 eps shift 

4-6 mc 425 eps shift 

6-8 mc 212.5 eps shift 

8-12 me 212.5 eps shift 

12-16 me 106.25 eps shift 

16-20 me 106.25 eps shift 

1251 cig En ry ¢\ ace a Indicates the presence of ac power in the equipment. 

25. Radio Set Control C-1123/GRC Controls 
(fig. 21) 

The following table lists the controls of the control unit and indicates their function: 

Control or instrument | Function 

Power ON-OFF switch_____- In the ON position, connects ac power to the control unit. 

SIDETONE switch _________. Switches transmitter sidetone to either receiver. 

~ REMOTE TEL switch______. In LOCAL TEL position, allows duplex phone operation from the shelter or a remote 

site; in REC A and REC B positions, permits one-way reversible operation from 

the shelter or remote site through receivers A and B, respectively. 

HYBRID BAL control______ Compensates for telephone line losses from the remote site. 

ERG YEP switch = 2 In the NORMAL DX position, allows full-duplex operation from shelter. NORMAL 

OW position allows one-way reversible operation from shelter. In the REMOTE 

position, allows either duplex or one-way reversible operation when the switch is 

in the DX or OW position, respectively. 

Plosamip se os Indicates presence of ac power. 
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PILOT LAMP 

BAND 
SELECTOR 

Re aa Sa eC SRD AEE eA hPa Canon 

ORDER No [—_—_] 
US 

© 

1.5 AMP 

CRYSTAL OVEN 

RADIO MODULATOR MD-239A/GR 

SERIAL NO. 
fc 

TM264B-33 

Figure 20. Radio Modulator MD-239A/GR, front panel controls. 

26. Minor Component Controls 

a. Remote Switching Control C-1474/GRC 

(fig. 6). This unit contains an external toggle 

switch labeled XMTR ON. When the proper con- 

nections are made between the radio set and the 

remote switching control, the transmitter will be 

keyed when the switch is placed in the XMTR 

ON position. . 

b. Loudspeaker Assembly LS—206A/U (fig. 3). 

This unit contains two external toggle switches 

labeled ON CHANNEL A and ON CHANNEL 

32 

B, respectively. The ON CHANNEL A switch 

allows audio signals to be received from the chan- — 

nel A receiver when placed in the on (up) posi- 
tion. The ON CHANNEL B switch allows audio 

signals to be received from the channel B receiver 

when placed in the on (up) position. 

c. Electrical Blower Assembly HD-223/G (fig. 

3). This unit contains an external toggle switch 

and controls ac power to the blowers. When the 

switch is thrown to the ON position, the two 

blowers inside the assembly are activated. 
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PILOT LAMP 

RADIO SET CONTROL C-II23/GRC 

SERIAL NO. 

SIDETONE 

HYBRID BAL 

ORDER NO. ees, 
15 VOLTS AC 50-60 CYCLES 

OFF 

LOCAL 

REC A REC B 

REMOTE TEL 

DX OW 

NORMAL LD REMOTE 

TELETYPE 

TM 264B-38 

Figure 21. Radio Set Control C-1123/GRC, front panel controls. 

Section Il. 

27. General 

| a. The radio set may be operated locally (from 

| the shelter) or from a remote site. Remote opera- 

| tion is possible through the use of the remote con- 

trol unit. Either duplex or one-way reversible 

) operation may be used. When in motion, one-way 

/ reversible operation is normally employed; duplex 

) operation is not used because of the nearness of 
| the receiving and transmitting whip antennas on 

the shelter. When at halt, doublet antennas can 

| be erected to provide the separation necessary 

| between the transmitting and receiving antennas 

| to allow duplex operation. 

b. The radio set is used primarily as a teletype- 

| AGO 6268A 

OPERATING UNDER USUAL CONDITIONS 

writer station. Am and cw services are used in 

emergencies or when operating conditions prevent 

the use of fsk facilities. 

c. To operate the equipment for any type of 

operation, always perform the following pro- 

cedures : 

(1) The preliminary starting procedure 

(par. 28). 

(2) The starting procedure (par. 29). 

(3) The tuning procedure (par. 30). 

(4) The procedure for the desired type of 

operation. 

28. Preliminary Starting Procedure 

After initial installation described in para- 
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graphs 15 through 23 has been completed, pre- 

liminary starting procedures can be performed. 

The settings and adjustments for each unit of the 

radio set are given in the following chart. 

Component Control 

IPOWeEP UDG es ae ee 

Shelter ee eee 

Hsk-modulatopn=*22=- = 

PN PNG eee 

Controlwinnig se = ee 

Converters] == es 

Receiversa eee re 

Speaker assembly______- 

Blower assembly HD- 

223/G. 

Repertorator= 2 = 

Teletypewriters_________ 

34 

CIRCUIT BREAKER switch__-__-_=--_-- 

MANUAL START-REMOTE START switch 

Circuite breakersi== == = SS eee ee 

FILAMENT POWER circuit breaker______ 

PLATE POWER circuit breaker__________ 

TUNE-NORMAI: (switch®> 3 2 ee 

PIA ERB GRAYS witches eee eee 

STKE YaTING Gres te na icc ee 

POVW BE Res Witch hci Bat os ae 2 ree aeons 

Range; SWitchs2223 22) a eee 

COU PEIN G controle 222 ey ae eye oes 

FREQUENCY controls: 20.) Sees 

Power switch See 

SIDETONE switch 

TELETYPE: switch___— 

REMORHAE Dine switch sss teno ee a 

POWER switch________ 

AFC switch ____ ere 

‘| AFC SHIFT ADJUSTMENT controls_____ 

AFC THRESHOLD LEVEL controls_____~ 

CHANNEL SELECTOR switchs._=-_- + — 

MARK HOLD-XTAL-AFC switches______ 

DRIFT INDICATOR controls —- 22 === 

FUNCTION switches ia 

TIN VE RE R: Switchess= sees ee ae 

LINE GAIN controls____ 

LIMITER switches Sis Ns eco ae 

BREAK IN switches Pe earn ed eee. 

BEO= PITCH controlseses eee eee aS 

ANT TRIM controls_____ 

BFO  switches___ ee 

LOCALEGAINE controls: tbs Se eee ee 

RF GAIN controls 

OVENS §switches_ ge eine Seen 

AGC _ switches = 

AUDIO RESPONSE switches_________ 

ON CHANNEL A switch___ 

ON CHANNEL B switch os 

Power switch 2 

POWER switch fe st 

MOTOR switch_ 

KEYBOARD SEND-LOCK switch________ 

LIGHT switch Ce 

MAGNET START-STOP-FEED RETRACT 

switch. 

POWER switch (under dust cover) —______ 

MOTOR switch Lp se 

LIGHT § switch_ di 

SEND-REC | switch i) Uk ACP ae eo lh) 

DC switch (under dust cover) ___--_____ 

Position 

OFF 
REMOTE START 

OFF 

OFF 

OFF 

TUNE 

Down position (off) 

NORMAL 

OFF 
Position as per tuning charts in TM 11- 

809. 
Position as per tuning charts in TM 11- 

809. 
Position as per tuning charts in TM 11- 

809. 

OFF 

OFF 

NORMAL DX 

LOCAL TEL 

‘OFF 
OFF 
O 
OFF 
A 
MARK HOLD 

O 
OFF 

OFF 
O 
OFF 
OFF 

OFF 

FAST 

WIDE 

Down position 

Down position 

OFF 

OFF 
OFF 
LOCK 

OFF 
STOP 

OFF 

OFF 

OFF 

REC 

OFF 
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29. Starting Procedure 

Note. If an abnormal indication is obtained during the starting procedure, refer to the equipment performance 

checklist (par. 45) for corrective measures. 

With the controls set as outlined in the preliminary starting procedure, perform the steps as out- 

lined in the following chart. 

Component Control Position 

Power unit__ 2 pena PO Se Phare end START button ____-__________. | Press until engine starts 

CIRCUPTOBRIEAK PRs oe See ON 

Note. Except in emergency, allow the power unit 

to operate 10 to 15 minutes before applying load. 

rele) Geteirek = ieee eas Patt aoe ae ee Circuitibreakers Be: pare _| ON 

Electrical Blower Assembly HD-223/G____- Power switch ON 

Blureavis Mitt bere a ie ee FILAMENT POWER circuit breaker_____- ON 

ibeletypewriters.— <4 POWER switches (under dust cover) —--__- ON 

MOTOR switches_______ Es eae SON 

LIGHT switches abs __.| ON 

Premerroravor = POWER switch__ ze pea een ON, 

MOTOR switch____ ae as So BER ON, 

LIGHT switch pe tere MLS Pe ae ON 

SELECTOR switch e ofa | Position: 1 

Speaker assembly. === =...) ON CHANNEL A switch____-_- Loe LON (1p) 

ON CHANNEL B switch____ ae __|ON (up) 

Seo G Ue CORE ate POWER switch_ at csapeirecons ON 

AC Gren Ol Minter ee Power switch uae sees KONG 

hye y Sas. 2s eng ea ee FUNCTION switches f _._| AGC 

OVENS switches____-— a _| ON 

BONITO ieee tee a _.|POWER switch Bisel best ON 

30. Tuning Procedure 

Follow all the steps in the preliminary tuning 

procedure when initially tuning the radio set or 

when changing frequency. 

Note. Be sure antennas, either doublet or whip, are 

connected to the receivers and transmitter. When a 

whip antenna is used with the transmitter, the antenna 

tuning unit must be connected between it and the trans- 

mitter, and set to the correct frequency range (see TM 

11-809). 

a. Radio Transmitter T-868C/URT. TM 11- 

809, shows a series of five tuning and five loading 

charts for the transmitter. The vertical numbers 

along the left edge of the charts represent the dial 

readings of the POWER AMPLIFIER TUNING 

and POWER AMPLIFIER LOADING indicators 

of the transmitter, depending on whether a tuning 

or a loading chart is being used. The horizontal 

numbers along the bottom edge of the charts 

represent the transmitter operating frequency in 

megacycles. Locate the desired transmitting 

operating frequency at the bottom of the chart, 

follow the line upward to the approximate center 

of the shaded area of the curve. From this point, 

AGO 6268A 

follow in a horizontal line to the left edge and 

note the number intersected. Set the tuning or 

loading control (whichever adjustment is being 

made from the appropriate chart) at the number 

found. Three numbers are exposed on each of the 

tuning control dials. The first two numbers cover 

the ten’s and twenty’s units as white numbers on 

a black background and the third covers the 

tenth’s units as black numbers on a white back- 

ground. 

(1) Transmitter tuning using doublet an- 

tenna. 

(a) Set the SERVICE SELECTOR 

switch to FSK. 

(b) Adjust the FILAMENT VOLTAGE 

control for a reading of 5 to 5.2 volts 

on the FIL VOLTAGE meter. 

(c) Set the TUNE-NORMAL switch to 

TUNE. 

(d) Set the TUNING CONTROL to the 

desired frequency. 

(e) Set the POWER AMPLIFIER TUN- 

ING and POWER AMPLIFIER 

LOADING controls to the numbers 
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that correspond to the desired fre- 

quency as per tuning charts in TM 

11-809. 

(f) Turn the BAND SELECTOR switch 

to the desired band. 

Turn the P A BAND SWITCH to the 

desired band. 

(h) Turn the EXCITATION METER 

SWITCH to PA GRID X2. 

(4) Throw the KEYING switch to CON- 

TINUOUS. 

(7) Throw the PLATE POWER circuit 

breaker to ON. 

Throw the PLATE RELAY switch 

to on (up). Check to see that the red 

PLATE POWER indicator lamp goes 

on and that the P A PLATE meter 

shows a reading. 

(1) Adjust the POWER AMPLIFIER 

TUNING control to resonance (tun- 

ing to desired frequency) as indicated 

by the minimum (dip) reading on 

the P A PLATE meter. 

(m) Adjust the POWER AMPLIFIER 

LOADING control to obtain a reading 

of 150 ma on the P A PLATE meter. 

(n) Repeat the steps in (1) and (m) 

above. : 

(0) Throw the TUNE-NORMAL switch 

to NORMAL. The P A PLATE meter 

should indicate approximately 350 

ma. If it does not, repeat the steps in 

(1) and (m) above until 350 ma is 

indicated. The EXCITATION meter 

should indicate 8 to 12 ma when the 

EXCITATION METER SWITCH is 

set to PA GRID X2 position. Set the 

EXCITATION METER SWITCH to 

INT AMP PLATE X10 position. 

EXCITATION meter should indicate 

between 20 to 70 ma. 

Caution: Be sure not to exceed 70 

ma, because the life of the intermedi- 

ate power-amplifier tube will be re- 

duced considerably if it draws too 

much current. 

(2) Transmitter tuning using whip antenna. 

Warning: Extremely high rf voltages 

are present in the antenna tuning unit 

when the transmitter is operating. Pain- 

ful burns will result upon contact. 

—_ (g 

(k — 

(a) Follow the tuning procedure in 

(1) (a) through (g) above. 

(b) Set the COUPLING and FRE- 
QUENCY controls of Antenna Tun- 

ing Unit BC-—939-B to the settings 

that correspond to the desired fre- 

quency. The tables in paragraph 22b 

of TM 11-809 give the correct control 

settings for the antenna tuning unit 

when used with the transmitter. 
(c) Perform the instructions in (1) (h) 

through (n) above, but use the fre- 

quency control of the antenna tuning 

unit instead of the POWER AMPLI- 

FIER LOADING control. Best load- 

ing will be indicated by a maximum 

reading on the ANTENNA CUR- 

RENT meter. 

(d) If the minimum P A PLATE meter 

reading is above or below 350 ma, 

alternately decrease or increase the 

coupling control to obtain 350 ma. 

(8) Transmitter tuning using long-wire an- 

tenna. The tuning procedure for the 

long wire is identical with the whip 

antenna tuning procedure with the fol- 

lowing exceptions: 

(a) Set the COUPLING control of the 

antenna tuning unit at approxi- 

mately 2. 

(b) Turn the FREQUENCY control that 

covers the low-frequency range to 

about the center of its range. 

(c) Set the range switch to LONG WIRE. 

(d) Turn the COUPLING and FRE- 

QUENCY controls for a maximum | 

indication on the ANTENNA CUR- 

RENT meter. 

b. Radio Receivers R-390/URR. 

(1) 
(2) 

(3) 

(4) 

Disengage the DIAL LOCK controls. 

Set the MEGACYCLE CHANGE con- 

trols to the desired band. 

Tune in the desired signal with the 

KILOCYCLE CHANGE controls. To 

tune in an unknown station, refer to 

tuning procedures in TM 11-856. ~ 

Adjust the LOCAL GAIN and RF 

GAIN controls.for the best signal. . 

(5) Adjust the ANT TRIM control for maxi- 

mum signal on the CARRIER LEVEL 

meter. 
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31. Operating Conditions 

One of several operating conditions can be used 

depending upon the existing situation. The radio 

set is capable of mobile, mobile-at-halt, or semi- 
_ fixed operation. 

Note. Refer to TM 11-856 for antijamming instruc- 

tions. 

a. Mobile Operation. In this type of operation, 

_ the radio set is used while in motion. The tied- 
down whip antennas are used for transmission 

and reception of signals. One-way reversible 

_ operation is usually employed. In one-way re- 

} versible operation, the transmitter and receiver 

do not operate simultaneously. When the trans- 

mitter is used, the receivers (or receiver) are 

disabled; when the receivers are used, the trans- 

| mitter is disabled. The transmitter and receivers 

) can use the same frequency in this type of opera- 

| tion. However, it is advantageous to use two fre- 

| quencies separated by at least 400 ke for trans- 

| mission and reception to quickly change to duplex 

operation for mobile-at-halt operation.- 

b. Mobile-at-Halt Operation. In this type of 

| operation, the radio set is stopped but may move 

| again with a minimum delay. Duplex operation 

| could be used instead of one-way reversible opera- 

tion. In duplex operation, the transmitter and 

receiver operate on frequencies separated by at 

| least 400 ke, and the receiving and transmitting 

| antennas should be separated as far as possible to 

prevent interaction. This makes it possible for 

| the radio set to transmit and receive at*the same 

time without interference beween the transmitter 

and receiver. | 

| c. Semifixed Operation. Semifixed operation 

| describes a more permanent condition in which 

| the antennas are erected and are not a part of the 

| shelter. The shelter may be removed from the 

' vehicle and placed in a more concealed position. 

Under these conditions, doublet antennas. are 

| erected and either space diversity duplex or space 

| diversity one-way reversible operation is used. 

| Space diversity theory is explained in paragraph 

| 56D. : 

: d. Operating Procedures. The radio set may 

| be operated either locally (within the shelter) or 

| from a remote location (at a max distance of 10 

| miles). Operation is possible in any one of four 

| ways: fsk, fsk-am, am, and cw. The control unit 

) is the control center for the radio set. All signals 
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to or from the teletypewriter equipment and from 

a microphone or key are routed through the con- 

trol unit. To operate the radio set, start and tune 

the equipment as instructed in paragraphs 28 

through 30, and follow the procedure for the de- 
sired type of operation as discussed in paragraphs 
32 through 35. 

32. Fsk Operation 

The signals from the sending teletypewriter 
equipment are routed through the control unit 
and key the fsk-modulator, which in turn keys the 
transmitter. The receiving teletypewriter equip- 
ment is actuated by signals received from the con- 
trol unit through the two receivers and the con- 
verter. The TELETYPE switch on the control 
unit is used to select the type of teletypewriter 
operation desired. The switch has four positions: 
two are used with local operation and two are 
used with remote operation. 

a. F'sk Duplex Operation From Shelter. 
(1) Set the DC switch of the send teletype- 

writer to ON, the LINE SELECTOR 
switch to 60, and adjust LINE IN- 

| CREASE rheostat for 60 ma-de output. 
(2) Set the SEND-REC switch of the send 

teletypewriter to SEND. 

(3) Set the SEND-LOCK switch of the re- 
perforator to SEND. 

(4) Set the SERVICE SELECTOR switch 
of the transmitter to FSK. 

(5) Set the KEYING switch of the trans- 
mitter to NORMAL. 

(6) Set the BAND SELECTOR switch of 
the fsk-modulator to correspond to the 
BAND SELECTOR switch setting on 

the transmitter. 

(7) Set the TELETYPE switch of the con- 

trol unit to NORMAL DX. 

(8) Set the BFO switch on receiver A to ON. 

(9) Set the BANDWIDTH control of re- 

ceiver A to 1 KC. 

(10) Slowly rock the KILOCYCLE CHANGE 

control of receiver A while observing 

CHANNEL A_ DISCRIMINATOR 
meter on the converter. The input tele- 

typewriter space and mark signals 

should deflect the meter needle the same 

amount to right and left for best tuning. 
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Best tuning is also indicated by maxi- 

mum indication on the SIGNAL INPUT 

meter. 

(11) Adjust the receiver gain controls for an 

indication of 30 to 70 ma on the SIG- 

NAL INPUT meter on the converter. 

(12) Rotate the CHANNEL A MARK- 

HOLD switch on the converter to the 

left hand XTAL position. If the tele- 

typewriter printing has no meaning, 

rotate MARK HOLD switch to the right 

hand XTAL position. 

(13) Set the BFO switch on the receiver to 

OFF. 

(14) Repeat the steps in (8) through (18) ; 

use receiver B and channel B section of 

the converter when space diversity re- 

ception is desired. 

(15) Set the CHANNEL SELECTOR switch 

on the converter to A + B position when 

space diversity reception is desired. 

Note. The receive teletypewriter should 

print page copy of the information being re- 

ceived. At the same time, typing on the send 

teletypewriter or the reperforator keyboard 

should modulate the transmitter, both the 

send teletypewriter and reperforator should 

print copies of the transmission on page and 

tape respectively. Tape run through the tape 

transmitter section of the reperforator should 

modulate the transmitter, and the send tele- 

typewriter should print a page copy of the 

tape. To prepare a tape for future transmis- 

sion while the station is in duplex operation, 

turn the reperforator SELECTOR switch to 

position 8 (LOCAL REPUNCH), and type 

on the reperforator. There should be no in- 

terference between the reperforator and the 

message originating at the send teletype- 

writer. 

b. Fsk Duplex Operation From Remote Site. 

All shelter equipment remains as outlined in a 

above with the exception of the TELETYPE 

switch on the control unit; set the TELETYPE 

switch to REMOTE DX. The remote control unit 

must be connected as shown in figure 19. To 

monitor the remote site at the shelter, set the send 

teletypewriter SEND-REC switch to REC and 

set the reperforator SEND-LOCK switch to 

LOCK. Adjust the remote site equipment as 

follows: 

(1) Set the receive teletypewriter MOTOR 

and POWER switches to ON. 
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(2) Set the receive teletypewriter SEND- 

REC switch to REC. 

(3) Set the send teletypewriter MOTOR and 

POWER switches to ON. 

(4) Set the send teletypewriter SEND-REC 

switch to SEND and proceed with the 

operation from the remote site. 

c. Fsk One-Way Reversible Operation From 

Shelter. Follow the adjustment procedures as out- 

lined in a above with the following exceptions. 

(1) Set the TELETYPE switch on the con- 

trol unit to NORMAL OW. 

(2) Set the BREAK IN switch on the re- 

ceiver to ON. 

(8) For receiving messages, set the SEND- 

REC switch on the send teletypewriter 

to REC. For transmitting messages, 

set the SEND-REC switch on the send 

teletypewriter to SEND. For sending 

a prepared tape copy from the reperfor- 

ator, set the SELECTOR switch to posi- 

tion 1 and set the SEND-REC switch 

of the send teletypewriter to SEND. 

d. Fsk One-Way Reversible Operation From 

Remote Site. Follow the adjustments procedure 

as outlined in 6 above with the following excep- 

tions: 

(1) Set the TELETYPE switch on the con- 

trol unit to REMOTE OW. 

(2) Set the shelter teletypewriter SEND- 

REC switch to REC. 

(3) Turn on the remote teletypewriter and 

set the SEND-REC switch to SEND to 

transmit messages and to REC to re- 

ceive messages. 

(4) The shelter teletypewriter will monitor 

both the received and transmitted copy. 

33. Am Operation 

For am operation, perform the tuning pro- 

cedure listed in paragraph 30, and then adjust the 

equipment as instructed in the appropriate sub- 

paragraph below. 

a. Am Duplex Operation From Shelter. 

(1) Tune in a voice signal on the receiver 

and adjust for the desired volume with 

the LOCAL GAIN control. 

(2) If noise is excessive, rotate the 

LIMITER control clockwise as required. 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

Set the BANDWIDTH switch to the 4 
KC position, or to the 2 KC position if 
interference is encountered. 

If the signal fades rapidly, set the AGC 

switch to FAST. 

To quiet the receiver between transmis- 
Sions, set the FUNCTION switch to 

SQUELCH and rotate the RF GAIN 

control to reduce high-level noise. Avoid 

reducing the gain so that the desired 

signal is also eliminated. Do not use 

the SQUELCH control if the desired 

signals are weak or subject to fading. 

Tune receiver B by following the same 

procedure used to tune receiver A when 

space diversity operation is desired. 

Set the SERVICE SELECTOR switch 

on the transmitter to AM. 

Set the TUNE-NORMAL switch to 
TUNE. 

Set the EXCITATION METER 

SWITCH to the MOD PLATE X20 

position and adjust the MODULATOR 

BIAS control for an indication of 50 

ma on the EXCITATION meter. 

Connect the carbon mike to the CAR- 

BON MICROPHONE receptacle on the 
transmitter. 

Pull open the: modulator deck of the 

transmitter and turn the clipper control 

fully counterclockwise, then close the 

modulator deck. 

Warning: Be careful that the deck is 

not pulled out too far. The operator 

may be injured or the equipment may 

be damaged because there are no stops 

to prevent the deck from falling out of 

the transmitter housing. 

(12) Hold the mike and press the mike switch. 

(13) 

AGO 6268A 

Hum or whistle a sustained note into 

the mouthpiece while adjusting the 

CARBON MIKE GAIN control for an 

indication of 250 ma on the EXCITA- 

TION meter. 

Pull open the modulator deck of the 

transmitter and adjust the clipper con- 

trol to produce an indication of 230 ma 

on the EXCITATION meter (approx 

the midposition) when a sustained note 

is applied to the mike. The setting of 

the clipper control will have to be ap- 

proximated because plate power is re- 

moved when the deck is pulled open. 

Repeat the procedure until the desired 

results are obtained, then secure the 

deck to the housing. 

(14) Readjust the CARBON MIKE GAIN 

control for an indication of 250 ma on 

the EXCITATION meter. 

(15) Connect the microphone to the control 

unit if operation from that position is 

desired. 

(16) If a 600-ohm line input is used in place 

of the microphone, adjust the 600 OHM 

LINE GAIN control instead of the 

CARBON MIKE GAIN control as in 

(12) through (15) above, and set the 

KEYING switch to CONTINUOUS. 

b. Am Duplex Operation From Remote Site. 

All shelter equipment remains the same as in a 

above except the REMOTE TEL switch of the 

control unit is set to REC A and the transmitter 

must be adjusted for 600-ohm line input. 

(1) Set the XMTR ON switch of the remote 

control unit to on. (The KEYING 

switch on the transmitter is set to 

NORMAL.) 

(2) Close the remote telephone push-to-talk 

switch and speak into the telephone at 

the remote site. 

(3) The remote telephone signal will modu- 

late the transmitter. The remote tele- 

phone may be monitored on the shelter 

telephone. The shelter telephone may 

be used to modulate the transmitter in 

the same manner as the remote tele- 

phone. 

(4) Differences in line level, due to losses in 

the remote line, are compensated with 

the HYBRID BAL control of the contro] 

unit in the shelter. 

c. Am One-Way Reversible Operation From 

Shelter. All shelter equipment remains the same 

as in a above with the following exceptions: 

(1) The receiver can be tuned to the same 
frequency as the transmitter. 

(2) Set the BREAK IN switch of the re- 

ceiver to ON. 

(8) The receiver will receive am signals. 

Pressing the microphone switch will dis- 
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able the receiver and talking into the 

microphone will amplitude-modulate the 

transmitter. 

d. Am One-Way Reversible Operation From 

Remote Site. All shelter equipment remains the 

same as in a above with the following exceptions: 

(1) The receiver can be tuned to the same 

frequency as the transmitter. 

(2) Set the REMOTE TEL switch of the 

control unit to REC A. . 

(3) Set the XMTR ON switch of the remote 

control unit to off. The signal being re- 

ceived by the receiver in the shelter will 

be heard in the telephone at the remote 

site. 

(4) Set the XMTR ON switch of the remote 

control unit to on. Received signal will 

stop; speaking into the remote telephone 

will modulate the transmitter. 

34. Fsk-Am Operation 

To operate the radio set in the fsk-am mode, 

perform the tuning procedure listed in paragraph 

30; adjust the radio set for fsk duplex operation 

as instructed in paragraph 32a; adjust the radio 

set for duplex am operation as instructed in para- 

graph 33a; then set the SERVICE SELECTOR 

switch on the transmitter to FSK—AM. 

a. Fsk-Am Duplex Operation From Shelter. 

(1) Set the TELETYPE switch of the con- 

trol unit to NORMAL DX. 

(2) Copy typed through the keyboard of the 

send teletypewriter will modulate the 

transmitter through the fsk-modulator. 

(3) Connect the microphone to the control 

unit. 

(4) Speaking into the microphone will amp- 

litude-modulate the transmitter. 

(5) Radioteletype signals will be printed on 

the receive teletypewriter. 

(6) Am signals will be audible over the loud- 

speakers. 

b. Fsk-Am Duplex Operation From Remote 

Site. Adjustments are the same as for shelter 

duplex fsk-am operation with the following ex- 

ceptions: 

(1) Set the TELETYPE switch on the con- 

trol unit to REMOTE DX. 

(2) Substitute the remote send teletype- 

writer for the send teletypewriter and 
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the remote receive teletypewriter for 

the receive teletypewriter. 

(3) Set the REMOTE TEL switch of the 

control unit to REC A. 

(4) Set the LINE CONTROL of the re- 

ceivers to ZERO. 

(5) While speaking into the remote tele- 

phone, set the transmitter 600 OHM 

LINE GAIN control for proper swing 

of the EXCITATION meter with EX- 

CITATION METER SWITCH in the 

MOD PLATE X20 position. 

(6) Copy typed through the remote send 

teletypewriter will fsk modulate the 

transmitter through the fsk-modulator. 

(7) The receiver will accept radioteletype 
signals and apply them to the remote 

receive and shelter receive teletype- 

writers through the converter. 

(8) Voice signals received will be heard in 

the speaker of the receiver, and may be 

heard in the remote telephone receiver. 

c. Fsk-Am One-Way Reversible Operation 

From Shelter. Adjust the equipment as indicated 

in a above with the following exceptions: 

(1) Set the receiver BREAK IN switch to 

ON. 

(2) Set the TELETYPE switch of the con- 
trol unit to NORMAL OW. 

(3) To receive, set the SEND-REC switch 

of the send teletypewriter to REC. The 

teletypewriter should print copy from 

the receiver through the converter. The 

receiver will simultaneously receive 

voice signals on the speaker. 

(4) To transmit, set the SEND-REC switch 

of the send teletypewriter to SEND, 

and press the microphone switch. Typ- 

ing on the teletvpewriter and speaking 

into the microphone will modulate the 

transmitter. The receiver is disabled 

during transmission. 

d. Fsk-Am One-Way. Reversible Operation 

From Remote Site. Adjust the equipment as indi- 

cated in a above with the following exceptions: 

(1) Set the TELETYPE switch of the con- 

trol unit to REMOTE OW. 

(2) To receive, set the SEND-REC switch 

of the send teletypewriter to REC. The | 2 
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teletypewriter should print copy from 

the receiver through the converter over 

connections to the remote site. Simul- 

taneously, voice signals will be received 

over the telephone. 

(3) To transmit, set the SEND-REC switch 
of the send teletypewriter to SEND. 

Typing on the teletypewriter and speak- 

ing into the telephone will modulate the 

transmitter. The receiver is disabled 

during transmission. 

435. Cw Operation 

For cw operation, perform the tuning pro- 

'cedure (par. 30) and proceed as follows: 

a. Cw Duplex Operation From Shelter. 

(1) Set the SERVICE SELECTOR switch 

on the transmitter to CW. 

(2) Throw the PLATE RELAY switch on 

the transmitter to on. 

(3) Throw the KEYING switch on the 

transmitter to NORMAL. 

(4) Connect a KEY to the MIC or KEY in- 

put jack on the control unit. 

(5) Set the BFO switch on receiver A to ON. 

(6) Tune in the cw signal and adjust the 

BFO control for a comfortable pitch. 

(7) If signal interference is encountered, 

set the BANDWIDTH switch to 1 KC 

or .1 KC position and the AUDIO RE- 

SPONSE switch to SHARP. Set the 

BFO PITCH control to 0, tune receiver 

A for a zero beat, and readjust the BFO 

PITCH control for a comfortable pitch. 

(8) For manual gain control only, set the 

FUNCTION switch to MGC and adjust 

the sensitivity with the RF GAIN con- 

trol. 

(9) When receiving machine code transmis- 

sion, turn the AGC switch to SLOW. 

(10) To reduce effects of fading, set the 

FUNCTION switch to AGC and turn 

the AGC switch to SLOW. For full 

sensitivity, rotate the RF GAIN control 

to position 10 (max clockwise). 

(11) Tune receiver B by following the same 

procedure used for receiver A when 

space diversity reception is desired. 

b. Cw One-Way Reversible Operation From 

Shelter. To tune for one-way reversible. opera- 

tion, follow the procedure in a above and proceed 

as follows: 

(1) Throw the receiver BREAK IN switch 

to ON. 

(2) The receiver will receive cw signals. 

When the key is pressed, the receiver 

will be disabled and the transmitter 

will radiate signals. 

c. Cw Operation From Remote Site. No pro- 

visions are made for normal cw operation from 

the remote site. To operate emergency cw from 

the remote site, proceed as follows: 

(1) Adjust the equipment as instructed in 

a above. 

(2) Set the TELETYPE switch of the con- 

trol unit to REMOTE OW. 

(3) Connect the key at the remote site to the 

terminals on the remote control unit 

labeled CONTROL (this parallels the 

TTY SWITCH jack and the XMTR ON 

switch of the remote contro] unit). 

(4) Press and release the key to key the 

transmitter to send cw signals. 

36. Stopping Procedure 

The entire radio set may be disabled by setting 

the shelter main circuit breakers to their OFF 

positions or by pressing the STOP button on the 

power unit. Complete disabling in this manner is 

only performed as an emergency measure, because 

the individual components must be set to their 

respective off positions before restarting. To per- 

form the normal de-energizing procedure for the 

individual components, set the controls as follows: 
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Component Control Position 

Teletypewritersiot en Soe eee LIGHT -switches=e aes: oo. eee OFF 

MOTORiswitches i. tn eae OFF 

POWER: switchess 2 25a 2s eee OFF 

RCperLora tones ss Pa eae eee LIGH Tis witeltsc see es ie ee OFF 
MOTO Riswite he ces ere aye! OE oa aay OFF 

POW DR switch s20. 2 seo Ores OFF 

Converter sss) oy an eae Se oh cee POWER switch SATE een eons SAU GE et S OFF 

Controlwunite 45s ee et oe ee Power switeh 08... eaier eae, on) OFF 

Speaker-assembly 2224 eh ee ON CHANNET-Acswitch 29 2 ess ce ee Off (down) 

ON -CHANNES:-B switth. to cai oe ee Off (down) 

WCCET VOLS 55 tt a oe a ee ee OVENS switches::27 ie: Se oe a OFF 

RUNCTION: switthes265 poe 2 oly lege OFF 

Psk-modulator.o3 22 at i ie Pee POWER switch____ aire ae ealecg an emer aye OFF 

Electrical Blower Assembly HD-223/G_____ Power switchoeo eee a ee OFF 

EPARSM er sy eer es ek er ets Ce PLATE RELAY switchs: 07 eee Off (down) 

PLATE POWER circuit breaker_____-_____ OFF 

FILAMENT POWER circuit breaker______ OFF 

NGC ae oe ee ee Circuit breakers . ee eo ts ae Nae _.| OFF 

POWer UNI es en Ne ae as eee oe CIRCUIT BREAKER 2 22 eae OFF 

STOP button____ Ee Ae Sot Cn eae Press until engine stops 
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CHAPTER 4 

ORGANIZATIONAL MAINTENANCE 

Section |. PREVENTIVE MAINTENANCE SERVICES 

| 37. Tools and Equipment Supplied 

The table of components in the appendix in- 

cludes the tools and equipment supplied with the 

radio set. The tools and test equipment for the 

organizational maintenance of the receiver and 

| transmitter are listed in the individual manuals 
| and are sufficient for all organizational mainte- 
4 nance of Radio Set AN/GRC-26D. The follow- 

| ing materials are required for performing mainte- 

| nance: 
Cleaning Compound (Federal stock No. 

7930-395-9542) 

Cleaning cloth 

Fine sandpaper. 

) 38. General Preventive Maintenance Techniques 

a. Use the floor broom, bench brush, and cheese- 

| cloth for cleaning the shelter. 

__ b. Use fine sandpaper to remove corrosion from 

| the antenna masts. After cleaning, touch up all 
| areas not used for electrical contact with olive 

' drab paint. 

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

| brush for cleaning. When cleaning, use a cloth or 

| brush moistened with Cleaning Compound. 

Caution: Cleaning Compound is flammable and 
| its fumes are toxic. Do not use near a flame; pro- 

vide adequate ventilation. 

) 39. Use of Preventive Maintenance Forms 

a. DA Form 11-238 (fig. 22) is a preventive 

maintenance checklist to be used by the operator. 

| Items not applicable to the radio set are lined out 

in the figure. Instructions for the use of the form 

appear on the back of the form. 

b. DA Form 11-239 (fig. 23) is a preventive 

| maintenance checklist to be used by the unit re- 

| pairman. Items not applicable to the equipment 

| AGO 6268A 

are lined out in the figure. Instructions for the 

use of the form appear on the back of the form. 

c. Records of the maintenance and inspection 

of the major components which make up the radio 

set are maintained on separate Forms DA 11-238 

and DA 11-239 for the individual components. 

Specific instructions on the preventive mainte- 

nance of each of these are contained in their re- 

spective manuals (par. 1). 

d. Figures 22 and 23 are applicable to the re- 

maining equipments of the radio set. These in- 

clude the shelter, the various antennas, antenna 

accessories and lead-ins, fsk-modulator, control 

unit, and remote control unit. Items not applicable 

to these equipments are lined out in the figure. 

40. Lubrication Instructions 

a. General. 

(1) The type of lubricant to be used, the 

interval, and the specific instructions for 

each component of the radio set are 

given in the respective technical man- 

uals (par. 1). Lubrication for the 

shelter ventilator blower is given in 0 

below. 

(2) Gasoline will not be used as a cleaning 

fluid for any purpose. When a compo- 

nent is overhauled or repairs are made, 

clean the parts with Cleaning Compound 

(SD). 

Note. Before applying lubricant, be sure 

parts are clean and free from dust and dirt. 

Lubricate sparingly. Wipe off excess lubri- 

cant. 

(3) Apply Oil, Lubricating, Preservative, 

Special (PL-Special) sparingly to 

springs and loops of all helical springs, 

to prevent wear and rust. 

b. Shelter Ventilating Blower. Lubricate with 

Oil, Engine (OE-10) in oil cups located at each 
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Adjustment, LEGEND FOR MARKING CONDITIONS: Satisfactory; 

NOTE: eens Out items not applicable. 

CONDITION 
ITEM 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (racotner,—trenemittes, carrying cases, wire and cable, 

OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO. a 
repair or replacement required; ® Defect corrected. 

technical manuals and accessories) microphones, tubes, spare parts, 

INSTALLATION SUITABLE FOR NORMAL OPERATION. 

HEADSETS, GHESFSEHS, KEYS, JACKS, 

LOCATION AND 

PLUGS, TELEPHONES, » MICROPHONE, CLEAN DIRT AND MOISTURE FROM ANTENNA 

CARRYING BAGS, COMPONENT PANELS. 

POSITIVE » WORN-OR-CHTPPEB-CEARS, MISALIGNMENT, INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS 
ACTION. 

CHECK FOR NORMAL OPERATION. 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 

LINES, WAVE GUIDES, AND CABLE CONNECTIONS. 

BRASS NAME PLATES, DIAL AND METER 
ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, 

AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES. 

MOUNT INGS, 
CORROSION, 

INSPECT CASES, 
FOR RUST, METAL SURFACES, 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 

OETERIORATION, KINKS, AND STRAIN. BREAKS, FRAYING, 

INSPECT SHELTERS ANDO COVERS FOR ADEQUACY OF WEATHER = 
LOOSE FIT, 

PROOFING. 

INSPECT ANTENNA FOR €€CENFRHECHHES, CORROSION, 

DAMAGED INSULATORS *NB-REFLECTORE, 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR Mi LOEW, 

TEARS, ANDO FRAYING. 

SWITCHES, INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: 

CONNECTORS, €tEECFRtEAL -FRANSFORMERS, POWER— 

» EAPACHFORS , GEN 

KNOBS, JACKS, 
SHAS, RELAYS, SEESHNS, MOTORS, BLOWERS 

ERAFORS;- AND PILOT LIGHT ASSEMBLIES. 

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

1S OBSOLETE. FORM 419, 1 DEC 50, WHICH DA 1 Gite 1 1-238 REPLACES DA 

TM 2648-51 

Figure 22. DA Form 11-288. 
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: Sce other side 

EQUIPMENT NONENC LATURE ea SERIAL NO. 
RADIO SET AN/GRC-26D 

LEGEND FOR MARKING CONDITIONS: Satisfactory; Adjustment, repair or replacement required; ® Defect corrected. 

NOTE: Pte oot items not applicable. 

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

tubes, spare parts, technical manuals and accessories), 

LOCATION AND INSTALLATION SUITAB!E FOR NORMAL OPERATION. 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, 
CHESFSEFS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 

COMPONENT PARELS. 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: 

TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS, 

PLUG-IN COILS AND RESISTORS. 

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND DISCOLORA- 

TION. 

INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 
MOUNTINGS; BURNED, PITTED, CORRODED CONTACTS; MISALIGNMENT 

OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND- 
ING OF PLUNGERS AND HINGE PARTS.« 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, 

WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. 
INSPECT VARIABLE CAPACITORS FOR DIRT, MOISTURE, MISALIGN= 

MENT OF PLATES, AWD, LOOSE MOUNT INGS. 

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

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 

MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISS JON 
LINES, WAYE-GHHBES, AND CABLE CONNECTIONS. 

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

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 

METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 

DAMAGED INSULATORS ANB-REFLECTFORS. 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, 

TEARS, AND FRAYING. 

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS, 
RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT 
READILY ACCESSIBLE. 

CHECK SETTINGS OF ADJUSTABLE RELAYS. 

LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE DEPART- 

MENT OF THE ARMY LUBRICATION ORDER. 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 

JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, 
RELAYS, SEtS™H5, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 

ANO PILOT LIGHT ASSEMBLIES. 

INSPECT GENERATORS, ARPETOENES,—BIHAMOTFORS, FOR BRUSH WEAR, 

SPRING TENSION, ARCING, AND FITTING OF COMNUTATOR. 

CLEAN AND TIGHTEN CONNECTIGNS AND MOUNTINGS FOR TRANSFORMERS 

CHOKES, POTENTIONETERS, AND RHEOSTATS. 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND KETER 

WINDOWS, JEWEL ASSEMBLIES. 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. 

CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

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

INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS. 

MOISTURE AND FUNG! PROOF. 

AGO 6268A 

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

A 1 wet11-239 REPLACES DA FORM 419, 1 DEC 50, WHICH JS OBSOLETE. o6—16—64352-} 

TM 2648-52 

Figure 28. DA Form 11-239. 
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Pe, nd 

end of the motor. This blower motor is located 

near the ceiling of the shelter above the trans- 

mitter. 

c. Mechanical Devices of Shelter. Lubricate all 
movable parts of the shelter, such as hinges, 
latches, ete, with a light coat of oil (OE-10) to 
insure against rust and corrosion and provide for 
better operation. Wipe off excess lubricant to 

SP Ras 7 hog e 

prevent contamination by dirt or dust. 

d. Raceways of Cabinets. The raceways of 

cabinets should be lubricated with oil (PL- 
Special) to assure easy removal of chassis for 
repairs. 

e. Lubricants. For operation in extreme tem- 
peratures, use the lubricants listed below in place 
of those specified. 

Lubricant 
specified 

OE-10 PL-Special 

Grease, Aircraft and Fretrncients (GL) E 

Grease, General Purpose No. 2 (WB) piacere 

For temperature 

432° F +82° F.to0°F, | | Below 0° F. 

penta gS OE-10_ | PL-Special PL-Special 
pesto. Seana OF GL PL-Special 

Beas ete a WB GL GL 

aS AR SS EE Se See 

Section Il. 

41. General 

a. The troubleshooting and repair that can be 
performed at the organizational maintenance 
level (operators and repairmen) is necessarily 
limited in scope by the tools, test equipment, and 
replaceable parts issued. Accordingly, trouble- 
shooting is based on the performance of the 
equipment and the use of the senses in deter- 
mining such trouble as burned-out tubes, fuses, 
ete. 

b. Paragraphs 42 through 45 help to deter- 
mine which component, such as the receiver or 
transmitter, is at fault and to localize the fault 
in that component to the defective stage or part. 

42. Visual Inspection 

a. Many of the faults appearing in the radio 
Set may be detected by a visual inspection of 
the system components. Pilot lamps are used 
to indicate that power has been applied to a 
component. If pilot lamps fail to light, check 
to see that the power cords are connected to the 
proper receptacles and that the plugs are prop- 
erly inserted. 

b. One type of fault is improper setting of 
controls and switches. Check the control and 
switch settings for the type of operation to be 
‘used. 

43. Sectionalization 

Sectionalization of trouble to a component in 

46 

TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 

the system is the first step in troubleshooting. 
Generally, there are two methods of trouble- 
shooting. One is a step-by-step procedure, such 
as the equipment performance checklist (par. 
45e), that will eventually pinpoint the malfunc- 
tioning component and possibly even a defective 
stage or part. The other is tracing of service 
paths within the system, such as.power input, 
received signal, and transmitted signal. These 
paths are broken down as described below. 

a. Power Input. Complete failure of the sys- 
tem can be caused by trouble in the power unit 
or a faulty input power cable. Partial de-ener- 
gizing of the radio set can be caused by faulty 
circuit breakers or broken or loose wires in the 
ac distribution circuit. Check the ps ollewine 
items: (2 

(1) Power Unit PE-95-B for proper power 
output. 

(2) Power input cables for breaks or loose 
cable connections. , 

(3) Circuit breakers for positive contact. 
(4) Shelter ac wiring for ues or loose 

connections. 

(5) Ac cords of components for breaks or 
improper plug seating. 

b. Received Signal. Troubles along the re- 
ceived signal path are indicated as follows: 

(1) No signal at the receiver. — 
(a) Receiver inoperative. 

ee AGO 6268A 
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(6) Coaxial cable to antenna shorted, 

broken, or defective connections. 

(2) Receiver good, but no signal output 

from converter. 

(a) Converter inoperative. 
(b) Interconnecting cables between con- 

verter and receiver broken or dis- 

connected. 

(8) Converter good but teletypewriter not 

operating. 

(a) Teletypewriter inoperative. 

(6) Interconnecting cables damaged or 
disconnected. 

(c) Control unit improperly connected 
or switches improperly set. 

c. Transmitted Signal. Troubles along the 

| transmitted signal path are as follows: 

(1) Transmitter will not tune. 

(a) Transmitter inoperative. 

(b) Interconnecting cables damaged or 

disconnected. 

(2) Transmitter tunes but will not load. 

(a) Improper antenna match. 

(6) Antenna damaged or coaxial cable 

to antenna broken or connections 

loose. 

(c) Antenna tuning unit inoperative. 

(3) Teletypewriter signals not being trans- 

mitted ; transmitter and fsk-modulator 

good. 

(a) Teletypewriter inoperative. 

(6) Interconnecting cables damaged or 
disconnected. 

(c) Improper switch settings of control 

unit or teletypewriters. 

i 44. Electron Tube Testing Techniques 

When the trouble has been sectionalized to a 

component (receiver, transmitter, etc.), the 

trouble usually can be localized by a systematic 

' check of the component, and/or by testing the 

tubes. 

a. Inspect all interior cables, connections, 

fuses, and the general condition of the equip- 

ment before removing any electron tubes. 

b. Tube location diagrams for Radio Receiver 

R-390/URR, Frequency Shift Converter CV— 

116B/URR, and Radio Transmitter T-368C/ 

_ URT along with organizational maintenance in- 

AGO 6268A 

structions will be found in their respective tech- 

nical manuals (par. 1). A tube location diagram 

for Radio Modulator MD-239A/GR is shown 

in figure 16. Isolate the trouble, if possible, to a 

particular section or subchassis of the defec- 

tive component and proceed as follows: 

(1) If Electron Tube Test Set TV-—7/U or 

equivalent is available, remove and 

test one tube at a time. Substitute 
new tubes only for those that are de- 
fective. 

(2) If a tube tester is not available, 

troubleshoot by the tube substitution 

method. Substitute a new tube for an 

original tube. If no change occurs in 

the operation of the receiver, replace 

the new tube with the original. Simi- 

larly, check each original tube, in turn, 

until the equipment becomes operative 

or until all suspected tubes have been 
tested and the need for further trouble- 

shooting is indicated. 

45. Equipment Performance Checklist 

a. General. The equipment performance 

checklist 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 indications and tolerances 

of correct operation, and the corrective meas- 

ures the operator can take. To use this lst, 

follow the items in numerical sequence. 

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 indication 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 radio set is completely inoperative, or if 

the recommended corrective measures do not 

yield results, troubleshooting is necessary. 
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PREPARATORY 

Item Action or Normal 
No. Unit Item condition indication 

1 Powerunit sass: CIRCUIT BREAKER switch | Set at OFF. 

2 Power unibeassne MANUAL START-RE- Set at REMOTE START. 

MOTE START switch. 

3 Sivel teresa eueeene Circuitrbreakersw. ie Banik Set at OFF. 

4 Transmitter______ FILAMENT POWER circuit | Set at OFF. 

breaker. ; 
5 Transmitter_____ PLATE POWER circuit Set at OFF. 

breaker. 

6 Transmitter _____ TUNE-NORMAL switch____ | Set at TUNE. 

7 PEanSmMibberrsse 0 ke ley AGk Hy Ae Wyle An Vee tnie ees YC Set at off (down). 

8 Transmitter t cchyey EIN Gas Waite hs tea ot ges Set at NORMAL. 

9 Transmitter _ BAND SELECTOR switch__.| Set at desired band. 

10 Transmitter ____ TUNING CONTROL: 2.5 Turn to desired operating 

frequency. 

At Mransmitterss. 3 on PeAGBANGDES WET CH 2a 2 Si Set at desired band. 

LZ Aranismitpers.) 2 is POWER AMPLIFIER Settings found from calibra- 

TUNING and POWER tion charts for desired fre- 

AMPLIFIER LOADING quency. 

controls. 

13 ‘Transmitpense 0 SERVICE SELECTOR Set to FSK. 

switch. 

14 Transmitter. .2. 5 EXCITATION METER Set to PA GRID X2. 

switch. 

15 F'sk-modulator_._- | POWER: switch = Set at OFF. 

16 F'sk-modulator____ | BAND SELECTOR switch__.| Set at desired band. 

ile Control unite. Va. PLO WHR Swate leis pene Set at OFF. 

18 Control unit__-__ SIDETONE switch__.-2__ Set at OFF. 

19 Control units 3 TELETYPE switchs Set at NORMAL OW. 

20 Control unit__-___ REMOTE TEL switch ______. Set at LOCAL TEL. 

21 Converters: ows POWER switchs jcc Set at OFF. 

22 Conmerter-ais sles AFC switch. 22 2025 E Set at OFF. 

23 Converters AFC SHIFT ADJUST- Set at 0. 

MENT controls. 

24 @onvertero = wan. AFC THRESHOLD Set at OFF. 

LEVEL controls. 

25 Converter oy CHANNEL SELECTOR Set at A. 

switch. 

26 Converters s2 ties AFC-XTAL-MARK HOLD | Set at MARK HOLD. 

switches. 

27 Converter________ DRIFT INDICATOR control: | Set at 0. 

28 Converter________ SPEED switch (on rear Set at LOW. 

panel). 

Corrective 
measures 



29 Receivers... 22." FUNCTION Switches =e Set at-OF F. > 

6 30 Receiversa:: S03. LINE METER switches ____ Set at OFF. 

8 31 Receivers: ya! LINE GAIN controls_______- Set at 0. 

> a2 4 Receiversas 22S LIMITER switches_________. Set at OFF. 
33 Receivers_____+-_- BREAK IN switches______ Set at OFF. 

34 Receivers..2 = BHO:PI TCH controls 225 Set at 0. 

85 Receiverss 2 a ANT TRIM controlse 06 = Set at 0. 

86 Recelviersu. es BFO switches | Set at OFF. 

37 Recelvercae .em as LOCAL GAIN controls______ Set at 0. 

38 Receivers. seat REG ALN controle sae so cee Set at 0. 

39 Receivers. 2 OVENS switches (on rear Set at OFF. 

panel). 

40 Receivers. 2 ey MEGACYCLE CHANGE Set at desired band. 

a controls. 

POA iRoeeivers 22 Su 0 KILOCYCLE CHANGE Set to desired frequency. 
e controls. 

42 Recéiverss2 2 52582 AUDIO RESPONSE Set at MED. 

Pe switches. 

ee 43 Reece vers) ki BANDWIDTH switches ____ | Set at 4 to 8 ke. 

fa 44 Speaker assembly_.| ON CHANNEL A switch____ | Set at down position. 

fe 45 Speaker assembly_.| ON CHANNEL B switch____ | Set at down position. 

pa 46 Electrical Blower | POWER switch ____ Set at OFF. 

an) Assembly HD- 
223/G. 

47 Reperforator_____- POWER switchai- 2 Set at OFF. 

48 Reperforator_____- MO ROR switche Say oe Set at OFF. 

49 Reperforator_____- SEND-LOCK switch. 2-2 Set at LOCK. 

50 Reperforator_____- TGP CRs yrnt cheese eee am Set at OFF. 

51 Reperforator_____- MAGNET START-STOP- Set at STOP. 

FEED RETRACT switch. 

52 Teletypewriters___ | POWER switches _________- Set at OFF. 

53 Teletypewriters___ | MOTOR switches______-____ Set at OFF. 

54 Teletypewriters___ | LIGHT switches____________ Set at OFF. 

55 Teletypewriters___ | SEND-REC switches_______- Set at REC. 

56 Teletypewriters __ | DC switches - “a Setiat OFF. 

57 Power unit@ 22-2 SPAR Db utter ie ee eC Press:and hold im 2222) 2oa0 Powers unmitestarts=. 62 20 Check for discharged battery. 

Check fuel. 

al Refer to TM 11-904. 

oe 58 | Power unit.__>-_<: CIRCUIT BREAKER switch | Set at ON-225 250 os ee Normal line voltage (117| Check circuit breaker. 

< 
volts indicated on AC| Refer to TM 11-904. 

. VOLTS meter on power 

unit panel). 

6V 
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breaker. 
cator lamp _ illuminates. 

Blower operates. FIL 

VOLTAGE meter indicates 
5 volts. 

Item 
Action or Normal Corrective No. Unit Item condition indication measures 

59 phelter se EE Cixcuit bréakers 2.3 at SetatiON icine ce | Shelter lamps illuminate/ Check circuit breakers. 
when individual lamp|Check Power Cable Assem- 
switches are on. Shelter blies CX-1165/U (12 ft) 
ventilating blower and fan and CX-1166/U (50 ft) 
energize when their power from power unit or com- 
Switches are in the on mercial source if used. 
position. 

60 Electrical Blower | Power switch_ Re eu ia tb ON aaa ne Blowers operate, pilot lamp | Check switch. Assembly HD-— 
illuminates. Check ac line cord and plug. 223/G. 

Check pilot lamp. 61 Receiversst: 4.0540 FUNCTION switches_______ Set at AGC eas. —| Dial lamps illuminate _______ Check fuse F101. 

Check ac line cord and plug. 62 Converter Vs POWSBR switchs) vb Set atON Sot ee -| Pilot lamp illuminates______ Check fuses F1 and F2. 
Fan -soperates sock so a ets Check ac line cord and plug. 

Check pilot lamp. 63 Contrak unit. co) Power-switch: “elo i heb at ON fi? ----| Pilot lamp illuminates______ Check pilot lamp. 

Check ac line cord and plug. 64 Control unit ______. TELETYPE switeh 2. Set at NORMAL DX. 
al 65 Speaker assembly. | ON CHANNEL A switch____| Set at up position. 
a 66 Speaker assembly_ | ON CHANNEL B switch____| Set at up position. 
< 67 Fsk-modulator____| POWER switch. Set at ON x ~--------| Pilot lamp illuminates______ Check fuse F1. s 

Blower operates... +. = Check pilot lamp. 

Check ac line cord and plug. 68 F'sk-modulator____ | BAND SELECTOR switch __ | Set at desired band. 
69 Transmitters. ~ FILAMENT POWER cir- Set at ON. 

cuit breaker. 
70.-° | Transmitters 2h! PLATE POWER circuit BOL BtiONo Sins tens eee FILAMENT POWER indi- Check Cord CD-763 (13 ft) 

and connectors between ac 

source and ac power re- 

ceptacle J14. 

Check cables to J7 (power 

supply deck) and J1 (rf 

deck), and the connectors. 

Check fuses F1 and F2. 
Check FIL VOLTAGE 

meter M1 and FILAMENT 

VOLTAGE control R18. 

Check blowers. Check FIL- 

AMENT POWER circuit 

breaker CB1. Check FILA- 

MENT POWER lamp. 



a — 

Approximately 25 seconds|Check PLATE POWER cir-- _ 

after circuit breaker is set| cuit breaker CB2, PLATE 

at ON, PLATE POWER| POWER indicator lamp, 

indicator lamp illuminates.| THERMAL RESET 

Also PA PLATE meter in-| switch, and OVERLOAD 

dicates a low reading. RESET switch. 
Check relays K5 through K8 

on power supply deck un- 

der protective cover. 

Check plug P11 for firm seat- 

V8929 ODV 

ing in jumper plug re- 

ceptacle J13. 

ee Check high-voltage rectifier 

92 tubes V18 and V19 and see 

< that all decks are closed. 

a Check PA PLATE meter M3. 
nN __ | Check clamper tube V2. 

71 Receive teletype- POW ER switelhcses vee ey Set at ON. 

writer. 

72 Receive teletype- MOTOR switch. 22) Satin ti Ness eee yd oe Motor should operate. 

writer. 

73 Send teletype- POWER switch2-226 = Set at ON. 

writer. 

74 | Send teletype- MOTOR switch. hg SetabiO Ne miss Gente Motor should operate. 

writer. 

95 Reperforator_____- POWER switch. 23 = Set at ON. 

76 | Reperforator_____: ‘MOTOR, switch. 2s. 3 Set at ON «cota eae Motor should operate. 

17 Reperforator_____- SELECTOR switch _________ Set at 1. 

18 Transmitter______ SERVICE SELECTOR Set at FSK. 

: switch. 

[2] 719 Transmitter______ PLATE RELAY switch ____ Set at on (up). ; 

c0| 80 | Transmitter____-- KEYVING switeh. 0 Set at CONTINUOUS______. PA PLATE meter reads 150/ Adjust POWER AMPLI- 
, Z, ma. FIER TUNING and 

Gy) < POWER AMPLIFIER 

ss LOADING. 

A, Check RF Cable Assemblies 

HO CG—530B/U (2 ft) from 

P transmitter to fsk-modula- 

<a. tor. Check fsk-modulator. 
ea) 

Ay 

1s 



cS 
Item 

No. Unit Item 

81 Transmitter____ TUNE-NORMAL switch____ 

1c) 
i.e) 

a 
< 

=| 
4 
(2 

Fy 
[o=} 
1c) 
Ay 

= 82 Transmitter______ KE YING switeh® . 622309 Se 
Zz 83 Lransmitter=. 4 SERVICE SELECTOR 
jea) : switch. 

= 84 Transmitter____ EXCITATION METER 

Ba SWITCH. 

5 85 Transmitters. = 207 Carbon microphone and mike 
o switch. 

ica) 

86 Transmitter______ SERVICE SELECTOR 

switch. 
87 Transmitter: 3. PLATE POWER circuit 

; 
breaker. 

\ 88 Transmitter PLATE RELAY switch 

¥3929 ODV 

sf 
EE ee Oe > a 

Action or 
condition 

Normal 
indication 

Set-agiNOR WA Late sacs 

Set at NORMAL. 

Set at AM. 

Set at MOD PLATE X20. 

Press mike switch and apply 

a sustained note to mike. 

Set at CW. 

Set at ON. 

Set to up. position. =>. 

Corrective 
measures 

PA PLATE meter reads 350 

ma. 

EXCITATION meter reads 

8 to 12 ma with EXCITA- 

TION METER SWITCH 

at PA GRID X2. 

EXCITATION meter reads 

20 to 70 ma with EXCITA- 

TION METER SWITCH 

at INT AMP PLATE X10 

position. 

Equipment ready for fsk 

transmission. 
Note. In all modes of operation, 

signals from the transmitter master 

oscillator to the second buffer stage 

are routed through the fsk-modu- 

lator. 

EXCITATION meter 

cates 250 ma. 

indi- 

PA PLATE meter reads 350 
ma. 

Adjust POWER AMPLI- 

FIER TUNING and 

POWER AMPLIFIER 

LOADING. Check V1; 

check jack J103 and plug 

P8 for firm seating. 

Check V104. Refer to TM 11- 

809. 

Check 104 and seating of 

plug P101 in J8. Refer to 

TM 11-809. 

Readjust CARBON MIKE 

GAIN control. Check set- 

ting of clipper control on 

modulator deck. Check 

mike and mike’ switch. 

Check speech amplifier 

tubes. Refer to TM 11- 

809. 

Adjust POWER AMPLI- 
FIER TUNING and 
POWER AMPLIFIER 

é 

§ a 
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EQUIPMENT PERFORMANCE 

89 

90 

91 

92 

93 

94 

95 

96 

Recs 

98 

99 

100 

Transmitters. = 

Fsk-modulator____ 

Receivers_____ 

Receivers___ = 

Receivers 

Receivers 

Speaker assembly - 

Receivers. 2s 

Receivyers2 sass 

IRecCelverca uu reels 

Receivers. ease 

SERVICE SELECTOR 

switch (Checks performed 

as described for FSK and 

AM operation). 

BAND SELECTOR switch__ 

ANT TRIM controls ____ 

MEGACYCLE CHANGE 

and KILOCYCLE 

CHANGE controls. 

_BFO switches - 4 a 

BFO PITCH controls Hers aed 4 

Loudspeakers _ 

LOCAL GAIN controls______ 

LINE GAIN controls_______- 

RF GAIN controls__________ 

vf 

FUNCTION switches_______ 

Set at FSK-AM. 

Set to correspond to trans- 

mitter BAND SELECTOR 

switch. 

Rotate 

Adjust_ a 

Set at ON. 

Rotate BFO PITCH control__ 

_| Operating normally_________ 

Rotate control in either di- 

rection. : 

Rotate control x aise 

Rotate control_____ = 

Set:to MGCGs =. a ee 

oY 

Set to CAL and _ operate 

KILOCYCLE CHANGE 

control. 

_| Peak 

ANTENNA CURRENT 

meter (on tuning unit) in- 

dicates maximum. 

Reading of 8 ma on trans- 

mitter EXCITATION 

meter at PA GRID X2 

position when transmitter 

is keyed. 

indication on CAR- 

RIER LEVEL meter. 

_| Use for receiver tuning. 

Beat note can be heard to 

pass through zero beat. 

Sionalis heared. os le ns 

Volume at loudspeaker in- 

creases or decreases. 

LINE LEVEL meter 

creases and decreases. 

Audio output, and CARRIER 

in- 

», LEVEL meter increases or 

decreases. 

With no signal input, noise 

level should increase but 

CARRIER LEVEL meter 

does not indicate. 

Deflection on CARRIER 

LEVEL meter at each 100- 

ke reading. 

LOADING. Refer to 

11-809. 

Check control settings, tun- 

ing, coupling, and antenna 

range switch. Check hand- 

key. 

Check fsk-modulator BAND 

SELECTOR switch. 

Check fuses F1 and F2. 

Check RF Cable Assemblies 

CG—530B/U. 

Check connections and seat- 

ing of Connector Adapters 

UG—306A/U at modulator 
M.O. IN jack and FSK 

OUT jack, and at trans- 

mitter EXT EXC jack and 

FSK jack. 

Refer to TM 11-856. 

Refer to TM 11-856. 

Refer to TM 11-856. 

Check cable connections. Re- — 
fer to TM 11-856. 

Refer to TM 11-856. 

Refer to TM 11-856. 

Refer to TM 11-856. 

Refer to TM 11-856. 

Reset ANT. TRIM control. 

Refer to TM 11856. 

x 
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EQUIPMENT PERFORMANCE 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

Receivers_________ 

Converter__ 

Converter__ 

Converter__ 

Converter__ 

Converter __ 

Converter__ 

Converter__ 

Item 
Action or 
condition 

Normal 
indication 

Corrective 
measures 

BREAK IN switches________ 

CHANNEL SELECTOR 

switch. 

AFC-XTAL-MARK HOLD 

switch. 

KILOCYCLE CHANGE con- 

trol of receiver A. 

Receiver A LOCAL GAIN 

and RF GAIN controls. 

CHANNEL SELECTOR 

Switch. 

AFC-XTAL-MARK HOLD 

switch. 

KILOCYCLE CHANGE con- 

trol of receiver B. 

Receiver B LOCAL GAIN 

and RF GAIN controls. 

SIDETONE switch_______ 

Set to SQUELCH and oper- 

ate KILOCYCLE 

CHANGE control. 

Return to AGC and set RF 

GAIN control to 10. 

Set at ON__.__ pay 

Set to A. 

Set to MARK HOLD. 

Retunesi ea arlene an un ieage e 

Set to B. 

Set to MARK HOLD. 

Retanes i vier tor aie auabiugees 

Set to OFF (transmitter 

for CW operation). 

set 

No reception of noise while 

tuning between stations. 

Receiver disabled and LINE 

LEVEL meter does not in- 

dicate when transmitter is 

keyed. 

Equal left and right deflec- 

tion on converter’s CHAN- 

NEL A DISCRIMINATOR 

meter. Maximum reading 

on SIGNAL INPUT meter 

of converter. 

Reading of 30 to 70 ma on 

converter SIGNAL INPUT 

meter. 

Equal left and right deflec- 

tion on converter’s CHAN- 

NEL B DISCRIMINATOR 

meter. Maximum reading 

on SIGNAL INPUT meter 

of converter. 

Reading of 80 to 70 ma on 

converter SIGNAL _IN- 

PUT meter. 

When transmitter is keyed, 

1,000-cycle note not audi- 

ble in either receiver 

speaker. 

Adjust RE GAIN contol int 
til squelch is effective. 

Check BREAK IN switch. 

Check Special Purpose 

Electrical Cable Assembly 

CX-3268/U and connection 

to terminal 9 on rear panel 

of receiver. Check relay 

K2 of control unit. Refer 

to TM 11-856. 

Check receiver tuning. Re- 

fer to TM 11-856 or TM 

= 22412 

Refer to TM 11-2241. 

Check receiver tuning. Refer 

to TM 11-856 or TM 11- 

2241. 

Refer to TM 11-2241, 

Check SIDETONE § switch. 

Refer to TM 11-856 and 

TM 11-809. ro 

g 
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EQUIPMENT PERFORMANCE 

SS 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

Control unit. 

Receive teletype- 

writer. 

Receive teletype- 

writer. 

Send teletype- 

writer. 

Send teletype- 

writer. 

Send teletype- 

writer. 

Reperforator_____ 

Reperforator_____- 

Reperforator_____- 

Reperforator_____. 

Final equipment 

test. 

SIDETONE switch 

SED-REC switch 

LOOP CURRENT switch____ 

| SEND-REC switch 

Test message 

SEND-LOCK switch 

CAR RET key__ 

Test message 

Test message 

Set to REC A (transmitter; When transmitter key is| Check SIDETONE switch. 

set for CW operation). 

Set to REC B (transmitter 

set for CW operation). 

Set to SEND ny 

Type out test message on 

keyboard. 

Set to SEND 

Depress for 10 seconds______. 

Depress_ t 

Type test message on key- 

board. 

Send test message by prear- 

rangement with a distant 

station. 

Tune receivers to distant 

station. Have distant sta- 

tion send test message. 

closed, 1,000-cycle note is 

audible in receiver A 

speaker. 

When transmitter key is 

closed 1,000-cycle note is 

audible in receiver B 

speaker. 

Teletypewriter runs closed__ 

Keyboard locked, teletype- 

writer does not print. 

LOOP CURRENT meter 

reads 60 ma. 

Teletypewriter runs closed__ 

Machine prints test message_ 

Reperforator runs closed____ 

Signal lamp lights indicating 

end of line. 

Light:so0es!-out- 2. ee 

Tape should be printed and 

perforated correctly. 

Test message should be 

printed correctly on send 

teletypewriter and on re- 

ceive teletypewriter at dis- 

tant station. 

Test message from distant 

station should be printed 

correctly on receive tele- 

typewriter as well as on 

send teletypewriter at dis- 

tant station. 

ae — 

CHANNEL A switch. 

Check receiver Special Pur- 

pose Electrical Cable As- 

sembly CX-3268/U and 

Electrical Cord Assembly 

CX-3271/U. Check trans- 
mitter cable Special Pur- 

pose Electrical Cable As- 

sembly CX-3267/U. Refer 

to TM 11-856 or TM 11- 

809. 
Check same as item 111. 

Refer to TM 11-2230. 

Refer to TM 11-2230. 

Refer to TM 11-2230. 

Refer to 11-2225. 

Refer to 11-2225. 

Refer to 11-2225. 

Refer to 11-2225, 

Ey Sed SYP ei Re le e/a ea OG ca Dc LOS RSS ns MSS (aoc Sn Oe On ee UR Re DEERE eae ee ee ee nS 



9¢ 
Item Action or 7, Normal Corrective 
No. Unit condition Item indication measures 

123 Receivers. 222 os." FUNCTION switches__-____ Set to OFF Hawt SI Pilotdlam py SOS Oubas eee Check switch. 

124 Control units POW ER switches. seed turn Set to OFF -/-+ Pilot lamp: goes oute225 sue Check switch. 

125 Speaker assembly_ | ON CHANNEL A switch____ | Set at down position________- Speaker'silent: s.r ese Check switch. 

126 Speaker assembly_ | ON CHANNEL B switch____ | Set at down position________- Speaker silent. =.= Check switch. 

127 Reperforator______ MOTOR switch 2 sveau sh oes Set to OF Fs- vMGLor. stopsachin io ae Check switch S38. 

128 Reperforator_____- POW Hieswitehs S230 se) Set to OFF +) Power: issremoved2.2 22.26) Check switch S5. Refer to 

TM 11-2225. 
129 Send teletype- MOTO Rs witeh: Ses ae ee Set to OFF Cee ae at MoborsstOpsse ts sete = one ay Refer to TM 11-2230. 

writer. 

130 Send teletype- POW BE hiswitehoss sees Yo Setto-O Max Ss Se gc 

writer. 

131 | Receive teletype- MOTOR switch ue 2 tsi os Set to OFF shes 2 ee A MOLOrStLOpSiae ce. eater a Uo Refer to TM 11-2230. 
writer. 

132 Receive teletype- POW ERpswitcnes 22 aw etd bet:to- OFF Fa ae ae 

writer. 

A; | 183 Converter. 42202. POWER switchs see, Set 10, R IN vu ge Ne ce Pilot lamp goes out. Fan] Check switch. 
io) stops. 

F |134 | Transmitter______ PLATE RELAY switch_____ pet. at off ‘(down )2. {oe PA PLATE meter indicates| Check PLATE RELAY 

e a very low reading. switch. Refer to TM 11- 

809. 
135 Transmitter ______ PLATE POWER circuit met ab OR ie fee PLATE POWER indicator | Check circuit breaker. Refer 

breaker. lamp goes out. PA PLATE to TM 11-809. 
meter reads zero. 

136 Transmitter______. FILAMENT POWER circuit | Set at OF Fo sch FILAMENT POWER indi-| Check FILAMENT POWER 

breaker. cator lamp goes. out.| circuit breaker. Refer to 
Blower stops. FIL VOLT- TM 11-809. 

. AGE meter indicates zero. 
1872 Rsk-modulators.=~ |: POWWR switchs .u 22) Bet atOi ie ae es ence Pilot lamp goes out. Blower| Check switch. 

stops. 

138 neler ad ex ees 2 Gireuit breakers 2.20 Tice Set at OFF__ oi te jen MAID power.to shelter off 20... 

139 Power unit.2 2205) STOP button Vy Lee Press and hold ine vow Wt Power unit stone. ae Refer to TM 11-904. 

i AC VOLTS meter on power 

unit panel indicates zero. 

V8929 ODV 
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CHAPTER 5 

THEORY 
i 

) 

\ 

Section |. INTRODUCTION 

46. General 

a. This chapter covers general and component 
theory of the radio set. The radio set consists 
of a number of wire and radio equipments oper- 
ating as a unit. Technical manuals have been 
published which cover the theory of all major 
components of the radio set except the fsk- 
modulator and the control unit. Paragraphs 57 
through 65 covers the theory of the fsk-modu- 

lator and the control unit in detail. 

b. Since the primary use of the radio set is 
for radioteletype communications, emphasis is 
placed on the adaption of the equipment to this 
type of operation. 

47. General Theory of Radio Set 

a. The transmitter rf carrier is frequency- 

shift modulated for teletypewriter operation, 
keyed on and off for continuous-wave (cw) op- 

' eration, and amplitude modulated for voice 

_ operation. The rf carrier is modulated by 

teletypewriter and voice signals simultaneously 

for fsk-am operation. Frequency shift of the 

transmitter rf carrier is controlled by the fsk- 
modulator. A cutoff bias, in various stages of 

the transmitter, is interrupted with a handkey 

to produce cw operation. Am operation is ac- 

complished by plate modulating the transmitter 

final amplifier stage with an amplified audio 

a signal initiated at a microphone or telephone 
set. 

_b. The receiver in the radio set will accept 

| signals that are either frequency-shift modu- 

| lated by teletypewriter signals, amplitude mod- 

ulated by audio signals, or both frequency-shift 
; modulated and amplitude modulated simultan- 
' eously. 

ec. When only one frequency is available for 

: communication, one-way reversible operation 

must be used; the transmitter is disabled during 

AGO 6268A 

reception and the receiver is disabled during 
transmission. When two frequencies are avail- 
able, duplex operation can be used and disabling 
either the receiver or transmitter is unneces- 
sary. 

48. Transmitting Theory 

Figure 24 is a block diagram of the signal 
paths in the radio set. The transmitting units 
of the radio set consist of teletypewriter equip- 
ments, control unit, fsk-modulator, transmitter, 
telephone, microphone, and key. Figure 24 
shows the wave shapes and Signal paths from 
the teletypewriter equipment to the transmit- 
ting radio antenna. 

a. The teletypewriter equipment initiates 
neutral signals which are routed through the 
control unit to the fsk-modulator. 

b. The master oscillator of the transmitter 
applies a 1.5 to 3.0 megacycle (mc) signal to the 
fsk-modulator. The fsk-modulator shifts the 
master oscillator frequency in accordance with 
signals from the teletypewriter equipment. 
When the transmitting frequency is higher than 
3.0 mc, frequency multiplication is required in 
the transmitter. Four different frequency shifts 
are available in the fsk-modulator to compen- 
sate for the amount of frequency multiplication 
required in the transmitter. 

c. Mark signals from the teletypewriters do 
not shift the master oscillator frequency. How- 
ever, a Space signal applied to the fsk-modulator 
causes the master oscillator frequency to be 
shifted down. The amount of frequency shift 
is determined by the position of the fsk-modu- 
lator band selector switch. The switch setting 
must correspond to the transmitter BAND 

SELECTOR switch setting. The transmitter 
BAND SELECTOR switch position determines 

the frequency of the transmitted carrier and, 

therefore, the number of frequency multiplier 

57 



stages required in the transmitter. The master 

oscillator frequency can be multiplied two times, 

four times, or eight times; therefore, the fsk- 

modulator must supply frequency shifts of 425 

cycles, 212.5 cycles, and 106.25 cycles for the 

respective amount of multiplication. The final 

transmitted frequency, when shifted, must devi- 

ate exactly 850 cycles from the carrier fre- 

quency. When the modulator BAND SELEC- 

TOR switch is in positions 1 and 2 (1.5-3.0 mc), 

the frequency shift is 850 cycles. In positions 

83 and 4 (3.0 and 6.0 mc), the frequency shift 

is 425 cycles. In positions 4 and 5 (6.0-12.0 

mc), the frequency shift is 212.5 cycles. In posi- 

tions 5 and 6 (12.0-20.0 mc), the modulator 

supplies a 106.25-cycle frequency shift. The 

output of the fsk-modulator is applied to the 

transmitter second buffer and frequency multi- 

plier stages as required. 

d. The output of the transmitter second buf- 

fer stage and required multiplier stages drives 

the intermediate amplifier stage. The interme- 

diate amplifier supplies the proper excitation 

to operate the class C power amplifier stage. 

The output of the power amplifier is link coupled 

into the balanced doublet antenna system. When 

a whip or long-wire antenna is used, the tuning 

unit is used to provide the proper impedance 

match between the transmitter and the antenna. 

e. The transmitter rf carrier may be ampli- 

tude modulated by audio signals from the micro- 

phone or telephone. Also, the rf carrier may be 

amplitude modulated at the same time it is fre- 

quency-shift keyed by teletypewriter signals. In 

either case, the audio signal path is the same. 

The audio signals from a microphone or tele- 

phone are routed through the control unit and 

amplified by the transmitter speech amplifier 

stages to a level suitable for plate modulating 

the final rf power amplifier. 

f. The transmitter carrier is keyed for cw 

operation by removing a cutoff bias voltage 

from the grids of several stages of the trans- 

mitter. The handkey is routed to the transmit- 

ter through the control unit. Transmitter key- 

ing is covered in detail in paragraph 50. 

49. Receiving Theory 

The receiving units consist of two radio re- 

ceivers, converter, control unit, teletypewriter 

equipment, speaker assembly, telephone, and 

headset. 

58 

a. Figure 24 shows the wave shapes and signal — 

paths from the antenna to the receiving teletype- 

writer equipment. The space diversity doublet 

antennas must be spaced a minimum of 3 wave 

lengths apart. The rf signals are applied from 

the antennas to the input circuits of the radio 

receivers. These signals consist of carrier fre- 

quency which has been frequency shifted by tele- 

typewriter signals and, when required, amplitude 

modulated by voice signals. The rf signals are 

amplified and heterodyned in the receiver rf amp- 

lifier and mixer stages. The difference frequency 

from the mixer stages is amplified by the if. amp- 

lifier stages and coupled to the detector stage. 

The audio component is detected by the detector, 

amplified by the audio amplifiers, and drives the 

speaker assembly. The frequency-shifted if. sig- 

nals which contain the mark-space component are 

applied to the converter from the output of the 

if. stages in the receiver. 

b. The converter has two identical input cir- 

cuits, each of which accepts the frequency-shifted 

if. signals from one receiver channel. These sig- 

nals are converted to lower if. signals (50 ke and 

29.3 kc) which are coupled into a common limiter 

where all amplitude modulation is removed. The 

discriminator network converts the mark and 

space if. signals into mark and space de signals. 

These signals are coupled to the keyer circuits 

and amplified. Neutral output is provided by the 

converter. 

c. The control unit receives the de signals from ~ 

the converter and routes them to the teletype- 

writer equipment. The individual teletypewriter 

components are connected to the control unit. 

d. When only one receiving antenna is used, as 

in one-way reversible operation, either receiver 

may provide if. signals to the converter. 

59. Interunit Keying Circuits 
(fig. 25) 

The transmitter is keyed by grounding the bias 

line of the transmitter ipa stage. The bias line 

may be grounded at the transmitter by placing 

the KEYING switch to the CONTINUOUS po- 

sition. The external keying circuits are all in 

shunt with the KEYING switch. Individual in- 

terunit connections and methods of keying are 

explained in a through d below. 

a. Within the shelter, the transmitter is keyed 

by the teletypewriter, microphone, or key. The 
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microphone or key, as required, is connected to 

the MIC OR KEY jack (J8) of the control unit. 

Closing the microphone or key contacts grounds 

the transmitter bias line through pins H and F 

of jack J8 and pin A of jack J6 on the control 

unit, and pin A of remote control receptacle jack 

J12, on the transmitter. 

b. The shelter send teletypewriter keys the 

transmitter when SEND-REC switch S2 is set at 

SEND. This circuit completes the path to ener- 
gize relay K1. Relay contacts 6 and 8 ground the 

bias line and key the transmitter. 

c. The transmitter may be keyed from the re- 

mote site by XMTR ON switch S81 or teletype- 

writer SEND-REC switch S2. These switches 

are in parallel and connect to CONTROL termi- 

nals E2 and E38 of the remote control unit. Closing 

either switch (SEND-REC switch at SEND or 

XMTR ON switch set in the up position) com- 

pletes the circuit to energize relay K1 in the con- 

trol unit, and grounds the transmitter bias line 

through closed contacts 6 and 8 of relay K1. 

d. Emergency cw keying can be accomplished 

at the remote site by connecting a key to CON- 

TROL terminals E2 and E3 on the remote control 

REMOTE SITE 

Q 

ES 

| 

sa gon cae 4 ee 
REMOTE SWITCHING | | 

CONTROL | (al 
C-1474/GRC l : 

| | = 
ae 

| £2 Sy | 
| | 

| 
| 

| 
| 

EMERGENCY KEY | 

| 

RADIO SET CONTROL C-I123/GRC | l 

TELETYPEWRITER 

TT-98/FG 
(SEND) 

unit. Closing the key energizes relay K1 of the 

control unit in the same manner as XMTR ON 

switch S1 in the remote control unit. 

51. Receiver Disabling Circuits 

(fig. 26) 

a. In one-way reversible operation of the radio 
set, the receivers are disabled during rf trans- 

mission. Three different components are used in 

controlling receiver disabling: the transmitter, 

the control unit, and one or both receivers. Re- 

ceiver disabling is provided by completing the 

path to ground for specific relay coils and circuits 

in the control unit and the receivers. 

b. Two grounding actions disable the receivers. 

The antenna input circuits of the receivers are 

grounded, and on three specific receiver functions 

the audio signals in the receivers are grounded 

in addition to the antenna grounding. 

c. When the transmitter is keyed, the trans- 

mitter bias line is grounded and blocking bias is 

removed from relay control tube V22 (fig. 26). 

Transmitter keying methods are covered in para- 

graph 50. Removing this blocking bias causes 

V22 to conduct heavily; plate current flows 

SHELTER 

| 
ire 

(m2 SPECIAL uae 
PURPOSE | CONTROL [CONTINUOUS 
ELECTRICAL 
CABLE | RECP BIAS LINE 
ASSEMBLY | 
CX-3267/U 

| 

| gapio TRANSMITTER 
na | T-368C/URT 

Etat aie ag ce cal 
F 

| | 
| | 
| MICROPHONE M-29/uU | 
| OR | 

KEY KY-l16/U 

a seis ne ke ee re 

| 
| 

oad 
TM 264B-49 

Figure 25. Radio Set AN/GRC-26D interunit keying circuit, functional diagram. 
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unit. 
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The signal and control paths are too 

numerous to be shown clearly in block diagram 

form; therefore, a block diagram type of dis- 

cussion will not be included in this section. 

(1) SIDETONE switch. The SIDETONE 

switch controls the routing of a 1,000- 

cycle audio signal from the TRANS 

jack to either REC A (position 1) or 

REC B (position 3) to allow the oper- 

ator to monitor the keying during cw 

operation. In the OFF position, no 

sidetone signal is applied to either re- 

ceiver. 

(2) REMOTE TEL switch. The REMOTE 

TEL switch controls the routing of 

voice signals between telephone sets. 

With the switch in either REC A or 

REC B position, voice signals from 

the LOCAL TEL connections, RE- 

MOTE TEL connections, and the se- 

(3) 

lected receiver will modulate the trans- 

mitter. The signal from the selected 

receiver will be heard at the telephone 

sets. All voice signals pass through 

hybrid coil Tl. In the LOCAL TEL 

position, the hybrid coils are switched 

out of the circuit and the LOCAL TEL 

and REMOTE TEL terminals are con- 

nected together. Two-way telephone 

conversations may be conducted. The 

transmitter will not be modulated nor 

will received signals be heard in either 

telephone. 3 

TELETYPE switch. The TELETYPE 

switch routes teletypewriter signals to 

the proper units of the radio set for 

the different types of teletypewriter 

operation (fig. 54). Paths for the tele- 

typewriter signals in the various 

switch positions are as follows: 

(a) NORMAL OW. When the TELE- 

TYPE switch is set to NORMAL 

OW, one-way reversible operation 

from the shelter is selected. The 

path for the received signal is from 

CONVERTER jack J3 through con- 

tacts 12 and 8 on section 1 of S4, 

contacts 3 and 4 of de-energized 

relay K1, and red jack J11, to the 

send teletypewriter. The path for 

the received signal is interrupted by i 

opening contacts 3 and 4 of relay K1 

when the relay is energized for © 
transmission. The path for the | 
transmitted signal is from send tele- | 
typewriter black jack J10 through | 
FS MOD jack to the fsk-modulator. 

(b) NORMAL DX. When the TELE. © 
TYPE switch is set to NORMAL ~ 
DX, duplex operation from the shel- — 
ter is selected. The path for the re- © 
ceived signal is from CONVERTER | 
jack J3, through contacts 12 and 9 4 

on section 1 of S4, and red jack J16 ~ 
to the shelter receive teletypewriter. — 
The path for the transmitted signal ~ 
is from send teletypewriter black © 

jack J10 through FS MOD jack J7__ 
to the fsk-modulator. 

(c) REMOTE OW. When the TELE- ’ 

TYPE switch is set to position 3, — 
one-way reversible operation from ~ 
the remote site is selected. The path ~ 
for the received signal is from ~ 
CONVERTER jack J3 through con- © 
tacts 12 and 10 on section 1 of S4, ~ 
contacts 3 and 4 of de-energized relay — 
K1, and red jack J1l (either @ 

through the shorted contacts of J11 ~ 

or through shelter send teletype- ; 
writer as monitor) through the ~ 
shorted contacts of J13 and ONE ~ 
WAY terminals E3 and E4 to the © 
remote send teletypewriter. The ~ 

path for the received signal is inter- q 
rupted by energizing relay K1 and 4 

opening contacts 3 and 4 whenever — 

the transmitter is keyed. The path — 

for the transmitted signal is from _ 
the remote send _ teletypewriter — 

through ONE WAY terminals E3 — 

and E4, red jacks J13 and J11, con- © 

tacts 4 and 2 of energized relay K1, — 
black jack J12, and FS MOD jack — 
J7 to the fsk-modulator. The shelter _ 
send teletypewriter can monitor the 3 
remote transmission. 

(d) REMOTE DX. When the TELE- ; 
TYPE switch is set to REMOTE 3 

DX, duplex operation from the re- 
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mote site is selected. The path for 
the received signal is from CON- 

VERTER jack J3 through contacts 
12 and 11 on section 1 of S84, red 

jack J16, and REC DX terminals 

E5 and E6 to remote receive tele- 

typewriter. The path for the trans- 

mitter signal is the same as that for 

remote one-way reversible opera- 

tion. 

(4) Control relay K1. The received tele- 
typewriter signal path is completed or 

interrupted by the contacts of control 

relay K1. Relay K1 also controls the 

interunit keying of the transmitter. 

The interunit keying circuit (fig. 25) 

is explained in paragraph 50. 

(5) Disabling relay K2. The receiver dis- 

abling circuits from both receivers are 

grounded when disabling relay K2 is 

energized. Refer to paragraph 57 for 

a detailed explanation of the receiver 

disabling circuits (fig. 26). 

(6) FS MOD jack. Signals from the send 
teletypewriters are fed to the FS MOD 

jack for transmission to the fsk-mod- 

ulator. 

(7) TTY SWITCH jack. Teletypewriter 

control of control relay K1 is con- 

nected through the TTY SWITCH 

jack. 

(8) ON-OFF switch. This switch controls 

ac power to the control unit power 

supply circuit. 

d. Power Supply (fig. 28). The power supply 

| consists of transformer T2 which has two pri- 
| maries connected in parallel, bridge rectifier 

_ CRI and a pi-type filter consisting of capacitor 

| Cl, resistor R1, choke L5, capacitor C2, and 

bleeder resistor R2. The output voltage of this 

_ supply is approximately 28 volts de with respect 

| to ground. ON-OFF indicator DS1 lights when 

| power is applied. 

e. Hybrid Coil (fig. 29). The hybrid coil is 

| an audio coupling transformer which allows 
_ modulation of the transmitter by either the local 

| or remote telephone and also the incoming re- 

| ceived signal. REMOTE TEL switch $3 of the 
' control unit determines which circuits are con- 

|) AGO 6268A 

nected to the hybrid coil. The operation of these 

circuits in the various switch positions is ex- 

plained in (1) through (3) below. 

(1) When the REMOTE TEL switch is set 

to REC A, the circuits connected are 

as shown in figure 29. Terminals 1 

and 2 are connected to the transmitter 

600-ohm line input. Terminals 3 and 

6 are connected to remote telephone 

terminals El and E2. Terminals 7 and 

9 are connected to local telephone ter- 

minals E7 and E8. Terminals 11 and 

12 are connected to the audio output 

of receiver A. With these connections, 

the receiver output can be heard at 

the local telephone. When the trans- 

mitter is keyed, speaking into the local 

telephone will modulate the transmit- 

ter. The signal from the receiver will 

also modulate the transmitter, and the 

radio set may be used as a radio relay 

station. To avoid retransmitting the 

received signal when relay operation is 

not desired, the receiver LINE GAIN 

control is set to 0. Radio relay opera- 

tion is only possible in duplex opera- 

tion. When remote site is in operation 

(TELETYPE switch in the REMOTE 

position), the output of receiver A can 

be heard at either the remote or local 

telephone. Operators can talk with 

each other on the remote and local 

telephones. These telephones can be 

used to modulate the transmitter when 

it is keyed. Resistors R4 and R5, 

placed across the remote and local tele- 

phone terminals, respectively, provide 

a constant impedance match for the 

600-ohm line telephone circuits. 

(2) When the REMOTE TEL switch is in 

LOCAL TEL position (fig. 27), the 

hybrid coil is bypassed. The local and 

remote telephones are directly con- 

nected, allowing two-way voice com- 

munications between the local and 

remote sites without modulating the 

transmitter. Also, signals from re- 

ceiver A or B cannot be monitored by 

either telephone nor can they modulate 

the transmitter. 
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Figure 29. Radio Set Control C-1123/GRC hybrid coil, functional diagram. 

(3) When the REMOTE TEL switch is in 

REC B position, switch S83 connects 

receiver B to terminals 11 and 12 of the 

hybrid coil. All functions discussed 

for receiver A now apply to receiver B. 

54. Remote Control Unit 

(fig. 30) 

a. The remote control unit provides facilities 

for operating the radio set from a remote loca- 

tion. When connected to the control unit, the 

teletypewriter jacks of the remote control unit 

are placed in parallel with the corresponding 

jacks of the control unit (fig. 19). This allows 

duplex or one-way teletypewriter operation 

from the remote site. The transmitter is keyed 

from the remote site by the XMTR ON switch, 

which is connected in parallel with the TTY 

SWITCH jack of the control unit (fig. 25). 

b. The telephone at the remote site, when 

connected to the remote control unit (fig. 19), 
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provides facilities for two-way conversation be- ; i 

tween the remote and shelter sites. The remote ~ 

telephone may also amplitude modulate the q 

transmitter and monitor the shelter receiver. — 

55. Shelter Primary Power Distribution 
(fig. 31) . 

a. Power is supplied to the shelter circuit ~ 

breakers from Power Unit PE-95-B or a com- ~ 

mercial ac source through the power input feed- 

through receptacle on the shelter wall (fig. 4). 

Main 50-ampere circuit breakers Nos. 1 and 2 — 

supply power to the individual circuits within — 

the shelter. : 

b. Main circuit breaker No. 1 supplies power 

to circuit breakers Nos. 3, 5, and 7. A 20-ampere 

circuit breaker, No. 3, supplies power to the — 

heater, fan, and blower. No. 5 is a spare 20- — 

ampere circuit breaker. No. 7 is a 30-ampere — 

circuit breaker which supplies power to the 

transmitter. : 
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Figure 30. Remote control unit, schematic diagram. 

ce. Main circuit breaker No. 2 supplies power 

to circuit breakers Nos. 4, 6, and 8. A 20-ampere 

circuit breaker, No. 4, supplies power to the 

teleptypewriters, reperforators, control unit, 

_ fsk-modulator, and equipment cabinet. No. 6 is 

a Spare 15-ampere circuit breaker. No. 8 is a 

15-ampere circuit breaker which supplies power 

to the fluorescent lights. Each light hag an 

individual toggle switch to control shelter light- 

ing. 

56 Antennas 

a. Types and Characteristics of Antennas. 

(1) Whip antenna. Whip antennas trans- 

mit and receive equally well in all di- 

rections. The advantage of a whip 

antenna is its small space requirement. 

The distance over which satisfactory 

communications can be maintained 

with whip antennas is less than with 

doublet antennas. 

(2) Long-wire antenna. Long-wire an- 

tennas are directional and afford satis- 

factory communications over long dis- 

tances. Their radiation patterns are 

similar to those of the doublet antenna. 

(3) Doublet antenna. A doublet antenna 

provides efficient termination of the 

| AGO 6268A 

antenna feeder by having two feeder 

leads connected to the center of the 

antenna to insure a balanced load for 

each lead. The doublet half-wave an- 

tenna is directional and suitable for 

satisfactory communications over long 

distances in either direction perpen- 

dicular to the axis of the wire. For 

further information regarding an- 

tenna theory and operation, refer to 

TM 11-666, Antenna and Radio Prop- 

agation. 

b. Space Diversity Reception. 

(1) Space diversity reception is designed 

to reduce the effects of fading radio 

Signals. In high-speed radioteletype 

operation, even short variations in sig- 

nal strength have a marked effect upon 

the accuracy of a message. Fading is 

caused by several factors, such as a 

shift in the height of the ionosphere 

and multipath signal transmission 

with the resulting out-of-phase recom- 

bination of the signal at the antenna. 

(2) A space diversity system is based on 

the probability that instantaneous fad- 
ing will not occur everywhere at one 

time. If two receiving antennas are 
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spaced several wave lengths apart, it 

is highly probable that a strong signal 

will be received on either one or the 

other. The major components required 

Section Ill. 

57. General 

a. The fsk-modulator shifts an injected 1.5- 

to 3.0-megacycle signal in accordance with sig- 

nals from teletypewriter equipment. The in- 

corporation of four different frequency shifts 

(850, 425, 212.5, and 106.25 cycles) permits the 

fsk-modulator to be used with the transmitters 

that double, quadruple, or double and quadruple 

the 1.5- to 3.0-me signal to obtain operation in 

the desired band. When operating without fre- 

quency shift, the fsk-modulator circuits pass the 

1.5- to 3.0-megacycle signal without modifica- 

tion or attenuation. 

b. The fsk-modulator functions as a double 

superheterodyne circuit that first increases the 

injected signal frequency and adds the fre- 

quency shift, then decreases the signal to its 

original frequency but does not remove the 

shift. The output signal frequency of the fsk- 

modulator is the same as the input signal fre- 

quency except that the shift has been added. 

58. Block Diagram of Fsk-Modulator 
(fig. 32) 

The keying input circuit switches the fre- 

quency of shift oscillator V2 to correspond with 

a signal from a teletypewriter machine. The 

signal from the shift oscillator is combined with 

the signal from an external source, and the 

intermediate frequency (if.) produced in first 

mixer V1 is amplified by if. amplifier V3. Fixed 

oscillator V5 operates under the same tempera- 

ture and circuit conditions as shift oscillator V2. 

Frequency drift caused by temperature varia- 

tions in shift oscillator V2 is cancelled by a 

similar drift in fixed oscillator V5 when the 

fixed oscillator signal is heterodyned with the 

signal from if. amplifier V3. The difference 

frequency from second mixer V4 is selected and 

amplified by first, second, and third rf ampli- 

fiers V6, V7, and V8. The 3- to 5-volt output 

is used to drive the buffer stage of the trans- 

The power supply provides filament 

| AGO 6268A 
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are two receiving antennas, two re- 

ceivers (one for each antenna), and a 

converter which combines the output 

of the receivers. 

THEORY OF FSK-MODULATOR 

power, power to heat the crystal ovens, and 

plate voltages. 

59. Shift Oscillator (V2) 
(fig. 33) 

Shift oscillator V2 is a crystal-controlled os- 

cillator tuned by variable capacitors shunting 

the crystal. Additional capacitors shunt across 

the crystal to provide the required frequency 

shift. The addition of frequency-shifting capa- 

citors is controlled through a diode keying net- 

work. 

a. The crystal oscillator circuit has the 

cathode isolated from ground by rf choke Ld. 

Capacitor C10 provides the impedance across 

which the rf feed-back voltage is developed. 

This feed-back voltage is coupled into the grid 

circuit by capacitor C8. Capacitor C12 is the 

screen grid bypass capacitor and R15 is the 

screen grid dropping resistor. The plate circuit 

of V2 is tuned by plate tank circuit Z3. Resistor 

R16 and capacitor C13 form a decoupling filter 

in the plate supply lead. 

b. BAND SELECTOR switch S1 determines 

which set of capacitors will be shunted across 

the crystal. With the BAND SELECTOR switch 

in the position shown in figure 33 (position 1), 

C9 determines the operating frequency of the 

oscillator. Capacitor C45 is effectively in the 

circuit when the diodes CR1 and CR2 are con- 

ductive because its ground return path is 

through the diode network keying input circuit. 

This circuit can be compared to an electronic 

switch that uses the cutoff and conducting im- 

pedance characteristics of crystal diodes to elec- 

tronically switch C45 into or out of the V2 grid 

circuit. The addition of capacitance to the tuned 

circuit decreases its resonant frequency and 

produces frequency shift. 

c. Capacitors C47, C49, and C50 are used for 

the other positions of BAND SELECTOR 

switch 81 to shift the frequency down whenever 

a space signal is applied to the keying input of 

the fsk-modulator. Therefore, the amount of 
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Figure 32. Radio Modulator MD-239A/GR, block diagram. 

shift depends on the position of BAND SE- 

LECTOR switch 81. The selected capacitor is 

electrically in the circuit only when crystal 

diodes CR1 and CR2 are conducting. With no 

current flow, the impedance of the diodes is 

high and maintains an open circuit between 

the selected capacitor and ground. When cur- 

rent flows through the diodes, the impedance is 

greatly reduced, and a path to ground is pro- 

vided for the selected capacitor. This places it 

in shunt with the crystal circuit of oscillator 

stage V2 and shifts the frequency. 

d. Crystal diodes CR1 and CR2 are connected 

in series. The cathode of CR1 is connected to 

ground through load resistor R52. The anode 

of CR2 is connected to ground. The junction 

of the diodes is connected through the capacitor 

to be grounded. When no 60-ma signal from the 

teletypewriter (space impulse) is applied to 

TTY IN jack J12, the ac voltage produced by 

the crystal circuit of V2 causes the diodes to 

conduct and ground the selected capacitor. This 

shifts the operating frequency down. When a 

60-ma signal is applied (mark impulse), the 

voltage developed across C52 prevents CR1 and 

CR2 from conducting. This action opens the 

ground path for the additional capacitor and 

shifts the operating frequency up. 

e. The 12-mc output of V2 is coupled through 

capacitor C2 to the oscillator grid (pin 2) of 

first mixer V1. 

f. Crystal oven HR1 maintains a constant 

operating temperature for crystal Y1. The tem- 

perature is controlled by a coarse and fine 

thermostat. 
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60. First Mixer (V1) 
(fig. 34) 

The first mixer stage contains a type 6BA7 ~ 

tube which mixes the injected signal (1.5-3.0 ~ 

mc) with the signal from frequency-shift oscil- — 

lator V2 (12 mc, or 12 mc with frequency shift). — 

The output of the stage contains all frequencies 

introduced into the stage plus the sum and 

band-pass — 

filter FL3 passes only those frequencies between — 

13 and 16 me. This keeps the fundamental fre- ~ 

difference frequencies. However, 

quencies and the difference frequency out of the 

following circuits: 

a. The injected signal, from M.O. IN jack J1, 
is taken from the arm of input level adjust po- ~ 

tentiometer R1 and fed through antiloading ~ 
resistor R3 or R4 to impedance network FL2 

or FL1, respectively. The resistors prevent the 7 

impedance networks from loading down the ~ 
master oscillator. The selection of either FL1 

or FL2 is détermined by section 2 of BAND 

SELECTOR switch Sl. If the injected fre- 

quency is between 1.5 and 2.0 mc, FL1 is used. 

This filter has an upper cutoff frequency about 

2 me, and filters out all harmonics which might 

If the injected 

frequency is between 2.0 and 3.0 me, filter FL2 

is used. This filter has a band-pass character- 
istic with the least attenuation between 2 and © 
3 me. For circuitry and component values of — 

the filters, see figure 52. The signal output of ~ 

the selected filter is coupled into the signal in- — 
jection grid (pin 7) of first mixer V1 through ~ 

capacitor Cl and grid load resistor R5. The © 

shift, if there is any, is applied in frequency- — 

fall in the 2- to 3-mc band. 
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Figure 38. Shift oscillator and keying input circuit, schematic diagram. 
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shift oscillator V2 and cnanges the frequency 

of the oscillator (12 mc) downward by 850, 

425, 212.5, or 106.25 cycles. The output of V2 

is fed into the oscillator grid (pin 2) of Vl 

through coupling capacitor C2. 

b. Resistor R6 is the grid load. ‘Resistor R7 

is the cathode-biasing resistor, and C3 is the 

cathode rf bypass capacitor. Resistor R9 is 

the screen voltage dropping resistor, and C4 is 

the screen grid bypass capacitor. Resistor R10 

and capacitor C7 form a plate decoupling net- 

work. Impedance Z1 is the plate tank of the 

first mixer. Resistor R8 loads the tuned circuit 

to give it the broad-band characteristics to pass 

signals in the 13.5- to 15-mc band. The voltage 

is fed through coupling capacitor C6 and into 

the impedance-matching network of R11 and 

R12. These resistors provide the proper im- 

pedance match for band-pass filter FL3. Filter 

FL3 is designed to pass only those frequencies 

between 13.5 and 15.0 me. The output of band- 

pass filter FL3 is applied to if. amplier V3. 

61. If. Amplifier V3 
(fig. 34) 

If. amplifier V3 acts as a buffer between the 

first and second mixer stages. 

a. Band-pass filter FL3 rejects all frequencies 

_ other than 13.5 to 15 mc. The if. signal from 

the band-pass filter is coupled to the grid of if. 

amplifier V3, a 6AH6 pentode type tube, 

through capacitor C14. The output of V3 is 

developed across impedance Z2 and is coupled 

to second mixer stage V4 through capacitor 

C19. 

b. Self-bias is developed across cathode re- 

sistor R18. The cathode rf bypass capacitor is 

C15. The grid load resistor is R17. Resistor 

R21 and capacitor C18 form the plate decou- 

pling network. Screen dropping resistor R19 

and capacitor C16 form the screen decoupling 

network. 

62. Fixed Oscillator 

(fig. 35) 

Fixed oscillator V5 produces a signal which 

is identical in frequency with that of the fre- 

quency-shift oscillator before shifting (12 mc). 

This frequency is mixed with the 13.5- to 15.0- 

B me frequency. The stabilizing frequency is 
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combined with that from if. amplifier V3, and 

the difference is the injected frequency. 

a. Fixed oscillator V5 is similar to frequency- 

shift oscillator V2 except that only one capa- 

citor is used in tuning the crystal circuit. 

Variable capacitor C26 varies the frequency of 

V5, controlled by crystal Y2. The output of 

V5 is applied to pin 2 of the second mixer V4 

through C20. 

b. Circuit elements in the fixed oscillator 

stage have the same functions as their counter- 

parts in the frequency-shift oscillator. 

63. Second Mixer 
(fig. 35) 

Second mixer V4 combines the 13.5- to 15.0- 

me if. signal, produced in the first mixer, with 

the 12-mc signal from the fixed oscillator. The 

difference frequency is extracted in low-pass 

filter FL4. When there is no modulating signal 

from the teletypewriter, the inputs from the 

shift oscillator and fixed oscillator are both 12 

me and no difference frequency exists. 

a. The if. signal’ (135215.0° mc): trom. if. 

amplifier V3 is applied to the signal injection 

grid (pin 7) of second mixer V4, a 6BA7 penta- 

grid converter type tube, and is combined with 

the fixed oscillator signal (12.0 mc) which is 

applied to oscillator grid (pin 2) of V4. The 

intermediate frequencies produced in V4 are 

developed across plate load resistor R26 and 

coupled to low-pass filter FL4 through capacitor 

C24. 

b. Resistor R27 and capacitor C23 form the 

plate decoupling network. Self-bias is developed 

across resistor R24. The cathode rf bypass 

capacitor is C22. Resistor R23 is the grid load 

resistor for the oscillator grid, and R22 is the 

grid load resistor for the signal injection grid. 

c. The output of second mixer V4 is applied 

to low-pass filter FL4 where the high frequen- 

cies are attenuated. The desired frequencies 

(1.5-3.0 mc) are passed by the filter and cou- 

pled through capacitor C31 to the grid of am- 

plifier V6. 

64. First, Second, and Third Rf Amplifiers V6, 

V7, and V8 
(fig. 36) 

The first, second, and third rf amplifiers in- 

crease the signal output of the second mixer to 
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Figure 35. Fixed oscillator and second mixer, schematic diagram. 

a 8- to 5-volt level, suitable for driving the inter- 

mediate amplifier stage of the transmitter. 

a. The output of low-pass filter FL4 (1.5- 

3 mc) is coupled through capacitor C31 to the 

grid of first rf amplifier V6, a 6AH6 pentode 

type tube. The output is developed across plate 
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load resistor R37 and inductance L1 and coupled ~ 

to second rf amplifier V7 through capacitor C35. — 

b. Self-bias is developed across cathode re- q 

sistor R33. The cathode bypass capacitor is 

C32. Resistor R36 and capacitor C34 form the — 
plate decoupling network. Screen dropping — 
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Figure 36. First, second, ana third rf amplifiers, schematic diagram. 
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resistors R34 and R35 and capacitors C33 form 

the screen decoupling network. The grid load 

resistor is R32. 

c. Component values of the second rf ampli- 

fier and third rf amplifier are approximately 

the same as for the first rf amplifier described 

in a and 6b above; and each component part 

serves the same function. 

d. A 3.2-mce filter trap (KFL1) is inserted in 

the grid circuit of third rf amplifier V8 when- 

ever BAND SELECTOR switch S1 is set to 

position 1, 3, 5, or 7 (contact 3, 5, 7, or 9). The 

filter trap eliminates any unwanted harmonics 

of the basic 2- to 3-mc signal that might be 

amplified when the lower portion of the band 

is used. 

e. The output of third rf amplifier V8 is cou- 

pled through capacitor C44 to the second buffer 

stage of the transmitter, then through multi- 

plier stages or directly to the intermediate 

amplifier stage of the transmitter, depending 

on the frequency selected. 

65. Power Supply 
(fig. 37) 

a. The power supply provides filament volt- 

age and plate voltage for the tubes, and heater 

voltage for the crystal ovens. A single trans- 

former, T1, is used to supply the ac voltage for 

both the filament and the plate power. The de 

voltage supply is developed by a full-wave rec- 

tifier circuit that uses a type 5R4WGA tube 

(V9). The filtering network is a capacitance | 

input type comprised of capacitor C54, filter 

choke L4, and sections A and B of capacitor 

C55. The de output is applied through limiting 

resistor R53 to two voltage regulating tubes, 

V10, and OD38W type 150-volt regulator, and 

V11, an OC3W type 105-volt regulator. Resistor 

R53 and capacitor C56 also functions as an ad- 

ditional filter circuit. Resistors R54 and R55 

form a bleeder network. The plate and filament 

voltage lines pass through feed-through capaci- 

tors to bypass any stray radio frequencies to 

ground. 

b. The blower motor is connected across the 

primary of Tl. Windings 1 and 3 and 2 and 4 

are connected in parallel. When POWER switch 

S2 is turned to ON, power is applied to the 

blower motor. 
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Figure 87. Power supply, schematic diagram. 
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| CHAPTER 6 

FIELD MAINTENANCE INSTRUCTIONS 

e
e
 

Section |. GENERAL TROUBLESHOOTING TECHNIQUES 

Warnings: 

1. Extremely high voltages are present in the 

transmitter that are dangerous to life. When 

_ servicing the transmitter, be sure that the back 

cover and the three decks are closed before 

| applying plate power to the transmitter. The 

red PLATE POWER pilot lamp on the front 

_panel of the transmitter indicates when the 

high voltage is turned on. Do not rely upon the 

lamp entirely to indicate the absence of high 

_ voltage since the lamp may be burned out. Also, 

_ do not rely entirely on protective electrical in- 

_ terlock switches. 

2. Extremely high rf voltages are present at 

the antenna tuning unit when in operation. Be 

sure the power is off and use a shorting stick 

before changing parts and making repairs in 

| the radio set. Always observe the cautions in 

the individual equipment technical manuals. 

66. General Instructions 

a. Troubleshooting at a field maintenance 

| level includes all the techniques outlined for 

organizational maintenance and any other tech- 

niques that may be required to isolate a defec- 

tive part. The field maintenance instructions 

supplement the procedures described in organ- 

izational maintenance. The systematic trouble- 

shooting procedure, which begins with the op- 

erational and sectionalization checks that can 

be performed at an organizational level, must 

be completed by sectionalizing, localizing, and 

isolating techniques presented in this chapter. 

b. When trouble has been traced to a par- 

ticular component, refer to the technical manual 

covering the component (par. 1) for detailed 

~ maintenance instructions. 
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67. Troubleshooting Procedure 

a. General. To be effective, troubleshooting 

must be systematic. Generally, it is necessary 

to perform a sequence of operational checks, 

observations, and measurements before a defect 

will be revealed. If the proper sequence is used, 

the trouble will be traced first to a unit, then to 

a portion of the unit, and finally to the defective 

part. The sequence of steps is commonly re- 

ferred to as the sectionalization, localization, 

and isolation of trouble. 

b. Sectionalization. A defective system should 

first be sectionalized to a particular unit. De- 

termine the defective unit through visual checks 

or operational procedures (pars. 42-45). 

c. Localization. When the defective unit has 

been determined, localize the trouble to a par- 

ticular portion of the unit. Use inspection and 

operational techniques first, and when neces- 

sary, use the specialized testing procedures as 

presented in the technical manuals for compo- 

nents listed in paragraph 1. 

Caution: Never apply power to a set or unit 

unless the operational symptoms are known, 

and are of such nature as to eliminate the possi- 

bility of further damage when power is applied. 

d. Isolation. After a trouble has been iso- 

lated to a portion of a major component, such 

as a stage or a group of functionally related 

circuits, use visual inspection and voltage and 

resistance measurements to determine the de- 

fective part. 

68. Test Equipment Required 

The test equipment recommended for testing 

individual components of Radio Set AN/ GRC- 

26D are listed in the components technical man- 

uals (par. 1). Test equipment required for 

testing the complete radio set are listed below. 

753 



Test equipment 

Test Set-ES=2/ TQS eee 

Signal Generator AN/URM— 

25. 

Frequency Meter AN/USM-— 

26. 

Tool Equipment TE-50-B____ 

Technical manual Common name 

TM 11-2208, Test Sets TS-2/TG, TS-2A/TG and TS- 

2B/TG. 

TM 11-5551 R.F. Signal Generator Set AN/URM-25__ 

Handbook of 

maintenance 

instructions 

AN 16-30 USM 26-1 
AN 16-30 USM_26-2 

Multimeter T'S-352/U ____- __ 

Voltmeter, Meter ME-30A/U. 

TM 11-5527, Multimeter TS-352/U Pease) 

REP-1117, Signal Corps Repair Standard -—.- 2 

Teletype signal distortion test 

set 4 

Signal generator 

Frequency meter 

Tool equipment 

Multimeter 

Voltmeter 

INTERUNIT TROUBLESHOOTING Section Il. 

69. General 

a. If the radio set is defective, operate the 

equipment in accordance with the equipment 

performance checklist (par. 45e). The check- 

list indicates the general location of trouble. 

Use the troubleshooting chart (par. 70) as an 

aid in locating the possible source of the defect. 

Detailed troubleshooting procedure can be ob- 

tained from the component technical manuals 

listed in paragraph 1. 

b. If Radio Modulator MD-239A/GR or 

Radio Set Control C—-1123/GRC is at fault, 

refer to paragraphs 71 through 77 fer detailed 

troubleshooting procedures. 

70. Interunit Troubleshooting Chart 

The following troubleshooting chart is sup- | 

plied as an aid in locating trouble in the radio 

set. The chart lists symptoms which may be 

observed while operating the radio set and sup- 

plements the equipment checklist. Follow the 

starting procedure described in paragraph 29. 

The information in this paragraph is in the 

same sequence as the steps in the starting pro-— 

cedure. For troubles other than those described : 

below, refer to the individual technical manuals 

as indicated in the chart. 

Item indication 

1. Power unit fails to start 

when START button is 

pressed. 

oe Power unit operating, but no 

power available at shelter 

oS Shelter circuit breaker 8 set 

to ON but fluorescent 

lamps do not light. 
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Probable trouble Corrective procedure 

MANUAL-REMOTE switch on power 

unit in MANUAL position. 

Discharged batteries in power unit__ 

Battery terminals loose or corroded __ 

Defective power unit. cs 

Faulty connection at either end of 

Power Cable Assembly CX-1165/U 

or Power Cable Assembly CX-—1166/ 

U (extension cable). 

Circuit breaker on panel of power unit 

in OFF position. 

Circuit breakers 1 and 2 on shelter 

wall in OFF position. 

Fluorescent lamp switches in off posi- 

tion. 

Defective lamp - See oat 

Defective starter ____ 

Defective on-off switch 

Set MANUAL REMOTE switch to 

REMOTE position. : 

Start power unit with hand crank 

(MANUAL-REMOTE switch must — 
be in MANUAL position). : 

Recharge battery. 

Clean and tighten battery connections. — 
Refer to TM 11-904. 2 

Check connections at power unit, shel- — 

ter, and between cables (if exten- — 
sion cable is used). 

Set circuit breaker on panel of power 

unit to ON position. 4 

Set shelter circuit breakers 1 and 2 

to ON position. 

Set fluorescent lamp switches to ON 

position. a 

Replace lamp. 

Replace starter. 

Replace switch. 
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Item Indication Probable trouble 

10. 

11. 

12.” 

Blowers of Electrical Blower 

Assembly HD-—223/G not 

activated when power 

switch is set to ON. 

Blower motors actuated but 

indicator lamp does not 

light when power switch 

is set to ON. 

FUNCTION switch of receiv- 

er (A or B) set to AGC 

position, but dial lamp not 

lighted. 

Receiver (A or B) dial lamp 

lights, but no output in 

loudspeakers. 

Random noise in_ speaker 

but no intelligence received. 

Am intelligence received but 

no fsk reception. 

Teletypewriter does not print 

page copy during one-way 

reversible operation. 

Teletypewriter does not print 

page copy during duplex 

operation. 

Reperforator does not punch 

tape of received message. 
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No ac power to blower motors_______ 

Defective blower_____ 
Defective lamp _ aes 

Defective lamp socket is 

No power to indicator lamp______-__-_ 

Fuse F101 on rear panel of receiver 

open. 

Power Cable Assembly CX—1358/U 

disconnected. 

ON CHANNEL A (B) 

fective. 

Electrical Cord Assembly CX-—8271/U 

defective. 

switch de- 

Not: tuned: to=trequency2*s-- 2 22 es 

Defective rf cables to antenna_______ 

Dekechivies aimbenita sate ee weer 

Converter not activated. — = ee 

Electrical Cord Assembly CX-—3269/U 

defective. 

Control unitidekecvives sie ss ke ee 

Teletypewriter not activated________ 

Defective SEND—REC switch ________ 

Relay K1 of control unit defective ____ 

Electrical Cord Assembly CX-—3270/U 

defective. 

TELETYPE switch of control unit__ 

KEYING switch of transmitter_____ 

Teletypewriter defective 

Teletypewriter not activated _________ 

TELETYPE switch of control unit__ 

Special Purposes Cable Assembly CX- 

L201 

Reperforator not activated__________ 

Corrective procedure 

Set shelter circuit breaker 4 to ON. 

Check connection of ac power cord. 

Check connections on blower assembly 

terminal board. 

Replace defective blower. 

Replace indicator lamp. 

Check socket. Replace if necessary. 

Check connections on terminal board. 

Check fuse; replace if defective. 

Check cable for breaks; check connec- 

tion to ac power. 

Check switch; replace or repair. 

Check cord and connectors to terminal 

boards. 
See TM 11-856. 

Retune receiver. 

Check cables for breaks; check for 

tight jack connections to receiver 

and antenna. 
Check antenna; repair or replace. 

Check fuses F1 and F2; check ac input 

connections and Power Cable As- 

sembly CX—2491/0U. 

Check conductors for continuity; check 
connection from J4 (TT) of con- 

verter to J3 (CONVERTER) recep- 

tacle on control unit. 

Check and repair (par. 79). 

Check power cord and connection to 

ac line. 

Set POWER and MOTOR switches to 

ON. 

Repair or replace. 

Replace relay. 

Check receptacle and conductors for 

shorts. 

Set switch to NORMAL OW. 

Check switch; repair or replace. 

Set switch to NORMAL position. 

See TM 11-2230. 

Check power cord and ac line con- 

nection. 

Set POWER and MOTOR switches to 

ON. 

Check switch; repair or replace if 

defective. 

Check conductor for breaks; 

jack for proper connection. 

See TM 11-2230. 

Check power cord and ac line con- 

nections. 

Set POWER and MOTOR switches to 

ON. 

check 

TT. 



Item Indication Probable trouble Corrective procedure 

SELECTOR switch on reperforator__ | Set to position 1. Check switch; re 

pair or replace. é 

See TM 11-2225. 

Receive cord to reperforator defective_ | Check cord for breaks and tight jack 

connection. 4 | 

18.2 | FILAMENT-POW ER: circuit) FUSES Tor W222) 28 ee Check fuses; replace if open. 5 

breaker of transmitter set | Cord CD-763 ______________________ Check cord for breaks; check connec. | 
to ON FILAMENT tion to ac power. 4 
POWER. Aamp::. does... ‘not,| Indicator lamp_*=22 4. ae Replace if defective. a 

light. ie 
14. |PLATE POWER circuit | Interlock switches open_____________ Close and secure all decks. 

breaker and PLATE RE-|Jumper plug not connected__________ Seat P11 firmly in J13. 

LAY switch of transmitter | Defective indicator lamp____________ Replace. 

set to ON; PLATE POW- See TM 11-809 

ER lamp does not light. 

15. No rf signal output when]! Antenna changeover relay___________ Repair or replace. 4 

transmitter is keyed. Cabling to fsk-modulator____________ Check RF Cable Assembly. CG-530B/U- 4 

and terminating connections. 

Check proper seating of Connector 

Adapters UG-306A/U and UG 
6386A/U. a 

Fsk-modulator not activated_________ Set POWER switch to ON. a 
Check Power Cable Assembly CX- 

2491/U for continuity and posi 

connection to ac line. 

Fsk-modulator defective____________ See paragraph 75. + 

Defective antenna cable—_—-— = Check RF Cable Assembly CG-692/U E 

for continuity and tight terminat- _ 

ing connections. 

Check Radio Frequency Adapter UG/ 

27C/U for proper seating. 

Antenna tuning unit defective_______ See TM 11-809 for repair of tuning 

unit. 2 

Check RF Cable Assembly CG-1333/U ~ 

for continuity and tight terminat- 

ing connections. a 

Defective antenna (whip or doublet)_| Check antennas for completeness of 4 

assemblies. 3 

16. |Rf signal radiated when | Defective handkey or - Special Purpose | Check contacts on handkey. a 

KEYING switch of trans- Electrical Cable Assembly CX-|Check cable for continuity and tight — 

mitter is set to CONTINU- 1852/U. connections to handkey and control — 

OUS; no signal radiated unit. : 

when handkey is pressed. = 

Special Purpose Electrical Cable As- | Check cable for continuity. 

sembly CX—3267/U defective. Check connections to remote control 

receptacle J12 on transmitter and — 

to TRANS receptacle on control . 

unit. 

17. | Transmitter operation normal | Microphone switch_________________ Check microphone and switch; repair 

in cw mode, but carrier not or replace. 

modulated in am mode. Setting of MODULATOR BIAS con- | Check setting of control. 

trol on transmitter. 

Defective modulator stage __________ See TM 11-809. : 

18. |No fsk output; cw output | Send teletypewriter not activated____ | Check POWER and MOTOR switches. 

normal. Check ac line cord and connection to 

ac line. a 

Set SEND-REC switch to SEND. ss 

Teletypewriter defective____________ See TM 11-2280. 
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~ Item Indication 

ISR No telephone comunication 

between shelter and remote 

site. 

No am communications from 

remote site. 

No teletypewriter communi- 

cations from remote site. 

20. 

21. 

Probable trouble 

Cables from teletypewriter to control 

unit disconnected. 

Control relay K1 in control unit not 

operating. 

RF Cable Assembly CG—409A/U_ de- 

fective. 

Fsk-modulator defective__.____-_ > 

REMOTE TEL switch of control unit_ 

Telephone batteries weak or defective_ 

Telephone Cord COS-2(18) (20 ft) 

defective. 

Telephone defective Ei 

REMOTE TEL switch of control unit_ 

Hybrid coil of control unit defective__ 

TELETYPE switch of control unit__ 

Interconnecting wires 

Procedure 

Check connections of red and black 

jacks to ONE WAY or SEND DX 

receptacle of control unit. 

Set power switch on control unit to 

ON. 

Check ac line cord and connection to 

ac line. 

Check relay K1 in control unit; replace 

if defective. 

Check continuity of cable and check 

connections to fsk-modulator and 

control unit. 

See paragraphs 71 through 77. 

Set to LOCAL TEL position. 

Replace batteries. 

Check conductors for continuity; check 

for tight terminal connections. 

See TM 11-337. 

Set to REC A or REC B position. 

See paragraph 53. 

Set to REMOTE OW or REMOTE DX 

position. 

Check conductors between shelter and 

remote site. 

Section Ill. TROUBLESHOOTING RADIO MODULATOR MD-239A/GR, RADIO SET CONTROL 

C-1123/GRC, OR REMOTE SWITCHING CONTROL C—1474/GRC 

71. Bench Testing 

a. General. When testing the fsk-modulator, 

control unit, or the remote control unit, remove 

the component from the frame or bulkhead 

mountings. Set the component on a bench or 

table for ease in servicing. In some cases, a 

packing box, crate, or portable table can be 

| placed near the rest of the equipment to support 

the component and test equipment. Provide 

good lighting. 

b. Fsk-Modulator Bench Testing. There are 

five cable connections to the fsk-modulator: 

Fan B1 mounts and connects into the rear of 

the fsk-modulator. Ac power and teletypewriter 

signals connect into the rear of the unit. The 

master oscillator input and fsk output signal 

cables connect to the front of the fsk-modulator. 

In some cases, when bench testing the fsk-mod- 

ulator near the transmitter, it will be necessary 

to loosen and re-route the connecting cables. In 

many cases, troubleshooting or testing the fsk- 

modulator can. be done by applying only ac 
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power to the component. The use of a separate 

power cord at this time may be helpful. 

c. Control Unit and Remote Control Unit 

Bench Testing. The control unit and remote 

control unit can be worked on easily when they 

are removed from their mountings and posi- 

tioned for ease of testing. Provide good light- 

ing. ; 

72. General Precautions 

When servicing one of the components, ob- 

serve the following precautions: 

a. When the fsk-modulator is removed from 

the top of the transmitter housing for servicing 

or testing, reconnect the ground strap to the 

transmitter and connect a suitable ground to 

the fsk-modulator from the main frame of the 

transmitter. This is a safety precaution and 

also prevents the occurrence of abnormal elec- 

trical effects caused by the absence of the 

ground connection. 

b. Be sure all power is removed from the 

transmitter and the component under test; also, 
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be sure to carry out the capacitor shorting 

practice before contacting any of the wiring or 

parts that are connected to or in the vicinity of 

high voltage. 

c. Before operating or testing any compo- 

nent, be sure all cable and cord connections are 

correct, that there are no unnecessary connec- 

tions, or that some of the required connections 

are not missing. If possible, have another re- 

pairman check your bench test setup before 

applying power and conducting the test. Often 

some point that is overlooked will be discovered 

immediately by a second person. 

d. Careless or incorrect replacement of parts 

or repair can cause more damage and trouble 

than the original defect.. Before unsoldering a 

part, note the position of the leads and parts 

involved. If the part has numerous connections, 

such as a transformer, make notes and sketches 

of the original location and placement of parts 

and lead wires. This assures lead wire dress 

and parts locations to duplicate the original 

condition and minimizes the possibility of wir- 

ing errors. 

e. Before testing or troubleshooting, check 

the source voltages of the power supply circuits. 

Abnormal supply voltages often affect fre- 

quency and stability characteristics and the 

output or gain of the circuits. 

73. Operational Test 

a. General. Operate the equipment as de- 

scribed in the equipment performance checklist 

(par. 45e). Use this checklist to sectionalize 

and localize a trouble to a particular part of the 

system. Follow the instructions as outlined, and 

note the symptoms that result. Then refer to 

the equipment performance checklist in the 

appropriate manual for the particular compo- 

nent. This applies to all components except the 

fsk-modulator, control unit, and remote control 

unit. These three components are covered by 

this manual. 

b. Fsk-Modulator Operational Test. Follow 

the instructions in the equipment perform- 

ance checklist (par. 45e). The output signal of 

the fsk-modulator is the same as the input 

signal, both in frequency and signal level, except 

for the frequency shift affected by the teletype- 

writer mark signals. Because frequency con- 
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version is applied twice, filtered, and amplificda 

a failure of any stage in the modulator will have 

an effect on the output level and/or frequency : 

The effect of the fre- of the fsk-modulator. 

quency-shifting circuits in the fsk-modulator ” 

can be examined as follows: 

(1) Apply a signal from the master nell : 

lator of the transmitter to the fsk- | 

modulator, and,tune the receiver to the _ 

same frequency. 

(2) Disconnect RF Cable Assembly CG—_ 
5380B/U from FSK jack J16 on the 

transmitter and loosely couple this 

cable to RECEIVER input jack J107.— 

(3) With no 60-ma signal applied to TTY — 
IN jack J12, monitor the output of the © 

Listen to the beat note as 
the BAND SELECTOR switch of the — 

fsk-modulator is changed. A different — 
increasing in frequency, ~ 

should be audible as the BAND SE-— 
LECTOR switch is advanced clock- ~ 

receiver. 

beat note, 

wise. 

(4) Apply a 60-ma signal to the TTY IN 4 
jack (this should be the mark signal — 
from the teletypewriter equipment). — 
No shift in frequency should occur re- ~ 

gardless of the position of the BAND 7 
SELECTOR switch. 

74. Fsk-Modulator Signal Tracing Procedure 

a. General. This procedure consists of sam- — 

pling the rf signals in the fsk-modulator by 3 

coupling some of the rf signals from the in- — 

dividual tubes and receiving them on a com- — 

Receiver | 
R-390/URR (as used with the radio set) or 
munication receiver. Use Radio 

equal. This receiver has superior stability and 

frequency calibration accuracy. This test can 

be conducted without tuning over the fsk-modu- 

lator chassis. 

b. Test Cable Fabrication. Prepare a short 

length of flexible and shielded wire or coaxial - 
cable with a Connector Adapter UG-573/U that — 
will fit the whip antenna connector (J107) on — 
the rear panel of the receiver. Trim approxi- — 

mately one-half or three-fourths inches of the 4 

outer jacket and braid from the other end of — 

the shielded wire or coaxial cable. Solder this — 
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end to a miniature tube shield of the same size 

used on the fsk-modulator tubes. This tube 

shield is used to capacity-couple rf signals from 

the tube under test to the receiver. Slide a 

plastic or phenolic sleeve over the tube shield 

to prevent it from contacting adjacent parts in 

_ the modulator. Taping the test tube shield will 

serve if a suitable sleeve is not available. 

c. Sampling Rf Signal. This test enables the 

-yepairman to determine whether or not each 

individual tube is producing a signal in its plate 

circuit. It also permits the repairman to obtain 

a relative indication of the signal amplitude and 

| to measure the frequency of the signal within 

the dial calibration accuracy of a properly oper- 

ating receiver. To sample the signal from the 

individual tube in the fsk-modulator, remove the 

individual tube shield and the test tube shield 
slipped over the tube under test. Do not allow 

the bottom of the test tube shield to contact the 

chassis or anything other than the glass en- 

velope of the tube under test. If the tube shield 

fits loosely, squeeze the tube shield to assure a 

snug fit. If the test tube shield contains a tube 

| retaining spring, remove the spring so the 

shield may be slipped over most of the glass 

envelope of the tube. The chart in d below in- 
dicates the frequency of the signal at the plate 

circuit of each tube for different positions of 

‘the BAND SELECTOR switch when no 60-ma 

signal (space condition) is applied to the TTY 

IN jack. 

d. Signal Detection and Measurement. Use 

the receiver as a detector and monitor and tune 

in the signal as an ordinary radio signal. The 

frequency measured on the frequency dial of 

the receiver should be within at least 300 cycles 

of that as listed in the chart below for the tube 

under test. This method of testing quickly iso- 

lates the trouble to a particular stage. For 

example: If the rf input frequency applied to 

M.O. IN jack J1 is 1,800 kilocycles (kc) and the 

BAND SELECTOR switch is set to the 1.5-2 

me position, the frequency at V1 should be 

13,799.15 ke. If the frequency tuned in on the 

receiver is 13,800 kc, the repairman should sus- 

pect the capacitors inserted in the frequency- 

shift network as being defective(open). If the 

signal cannot be detected on the receiver near 

13,799.15 ke but a signal is present at 11,999.15 

ke, the repairman can assume the 1,800-Ke sig- 

nal from the M.O. IN jack (J1) is not getting 

through to the input of V1, and should check 

for defective components in the signals path. 

If a signal is not present on the receiver at 

13,799.15 ke but can be tuned in at 1,800 ke, the 

technician can assume that the shift oscillator 

(V2) or associate circuits are at fault. This 

procedure and analysis can be applied to the 

remaining stages in the modulator. 

BAND SELECTOR Frequency shift due Frequency at 
Tube under switch setting to space condition tube stage 

test (mc) (eps) (ke) 

V1, V3 1.5-2 or 2-8 850 Rf input +11,999.15? 

V1, V3 38-4 or 4-6 425 Rf input +11,999.575? 

V1, V3 6-8 or 8-12 Pe Rf input +11,999.788? 

V1, V3 12-16 or 16-20 106 Rf input +11,999.894* 

V2 1.5-2 or 2-8 850 11,999.150 

V2 3-4 or 4-6 425 11,999.575 

V2 6-8 or 8-12 212 11,999.788 

V2 12-16 or 16-20 106 11,999.894 

V4, V6, V7, V8 15-2 or 2-3 850 (Rf input* + 11,999.15)—12,000 
V4, V6, V7, V8 3-4 or 4-6 425 (Rf input® +11,999.575) —12,000 
V4, V6, V7, V8 6-8 or 8-12 D2 (Rf input* +11,999.788) —12,000 

V4, V6, V7, V8 12-16 or 16-20 106 (Rf input* +11,999.894) —12,000 

V5 12,000 ke under any conditions 

a Denotes rf input signal fed to M.O. IN Jack J1 of modulator. 
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75. Troubleshooting Chart for Radio Modulator MD—239A/GR 

The following troubleshooting chart is supplied as an aid in locating troubles in the fsk-modulator. t 

Refer to figures 51 and 53 for aid in troubleshooting the fsk-modulator. 

Item Indication 

1. |POWER switch at ON. Indicator | No ac to equipment_______------- 

lamp does not light. Blower does 

not operate. 

2. POWER switch at ON. Indicator 

lamp lights but blower motor 

does not operate. 

3. POWER switch at ON. Blower op- 

erates but indicator lamp does 

Probable trouble 

No ac to blower Bi Ee PERRY Re nt at 

Power transformer Til 32) 5 

Indicator: lamp DSio 222 

| Procedure 

2491/U. 

Check seating of plug P14 in jack 

Las 

Check fuse F1. 

Check connection of jack J13 and 

plug P13. 

Check connections to blower motor. 

Check secondary of T1. 

Check indicator lamp DS1. 

3 

Check Power Cable Assembly CX— : 

j 
| 

not light. 

4, |No output with 1.5- to 2.0-me input | Resistor R4_____________________ Check R4. 

frequency; operates normally |Input filter FLI__= ~~. Check input filter FL1. 

with a 2.0- to 3.0-me input. BAND SELECTOR switch S1_____ Check contacts of BAND SE- 

5. | Normal output on all bands but 

no frequency shift during space 

signals. 

6. Output frequency shifted during 

mark signals. 

7. Normal output with a 1.5- to 2.0-me 

input signal; unstable operation 

(harmonics present) with 2.0- to 

3.0-me input signal. 

8. | Unstable operation on all bands___ 

Crystal diodes CR1 and CR2____- 

BAND SELECTOR switch_______ 

WEY UN “aceasta 

EY“ UNGinpte circuit acces se 

3.2-me trap KFL1 

BAND SELECTOR switch_______ 

Resistor R51 

Crystals Y1 and Y2 3 

Crystal ovens HR1 and HR2______ 

CRYSTAL OVEN fuse F2_______ 

LECTOR switch S1, section 1. 

Check diodes CR1 and CR2. 

Check contacts of sections 3 and 4 

of BAND SELECTOR switch S81. 

Check TTY IN jack J12. 

Check resistor R52 

through capacitor C387 (fig. 42). 

_____ | Check trap KFL1. 

Check contacts 

LECTOR switch S1, section 1. 

Check resistor R51 (fig. 42). 

capacitor C64 (fig. 43). 

Check crystals Y1 and Y2. 

Check crystal ovens HR1 and HR2. 

Check CRYSTAL OVEN fuse F2. 

Shift oscillator V2 and fixed oscil- | Check tubes V2 and V5. 

lator V5. 

Voltage regulators V10 and V11___ | Check regulators V10 and V11. 

76. Voltage and Resistance Checks 

Voltage and resistance diagrams for the modu- 

lator are shown in figures 38 and 39. These draw- 

ings indicate the values that should be obtained 

at the tube-socket pins and terminal boards. If a 

value, as read on the multimeter, varies (outside 

of reasonable tolerance limits) from the value 

given in the diagram, note the amount of variance 

and use it to aid in determining which part is at 

fault. For instance, if a 100,000-ohm resistance 

reading is indicated at a given tube-socket pin on 
a diagram and the actual reading is 30,000 ohms 
on the meter, the circuit diagram should be 
examined for the presence of a resistor in the 
circuit under test that could, if defective, account 

82 

and  feed-- 

| | 

Pi PP a 

| 

of BAND SE. | 

Check resistor R50 and feed-through 

for the incorrect reading. Such a resistor would . 

then be suspected and should be checked. Another 

possibility would be that a capacitor has shorted 

out and is shunting a resistor. Refer to figures 

49 and 50 for capacitor and resistor color codes. 

77. Troubleshooting Radio Set Control C-1123/ 
GRC and Remote Switching Control C— 
1474/GR 

Because of the simplicity of the control unit and — 
remote control unit, troubleshooting is confined 

to continuity and resistance measurements. All 

measurements are made with the cables removed. 

The measurements are tabulated in the charts 

below. Refer to figures 54, 55, and 56 for aid in a 

troubleshooting. 
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IF AMPLIFIER : RECTIFIER VOLTAGE REGULATOR VOLTAGE REGULATOR 1ST MIXER 

V3 WE) WVAre) vit vb 

6AH6 5SR4WGA OD3W OCc3w 6BAT 

400V AC 

6-3VAC 400VAC 

O 63 @) 

2D MIXER 

v4 

6BA7 

NOTES: 

1. VOLTAGES AND RESISTANCES MEASURED TO 

GROUND WITH 20,000 OHMS-PER-VOLT METER, 

2 RESISTANCE MEASUREMENTS ARE MADE WITH ALL 
EXTERNAL CABLES DISCONNECTED. 

3. VOLTAGE MEASUREMENTS MADE WITH IIS5V AC TO 
PWR_IN] RECEPTACLE AND [BAND SELECTOR] SWITCH 

SET TO POSITION | (1 5-2MC). 

NC — NO CONTACT 

22k a 

ey 

FIXED OSCILLATOR 20 RF AMPLIFIER 30 RF AMPLIFIER (ST RF AMPLIFIER SHIFT OSCILLATOR 

v5 v7 v8 v6 v2 

6AU6 6AH6 6AH6 6 AH6 6AU6 

205V 1O5V Ov 1.5V Ov SV Ov '.5V 205V 105V 

150 50K 

6.3VAC 6-3VAC 

0 150 

260V |50V 

40K 95K 40K 150 100K (50. 100K 68K 40K 95K 
T™TM264B-82 

Figure 38. Radio Modulator MD-239A/GR, tube-socket voltage and resistance measurements. 

a. Control Unit Resistance Chart. 

Switch position Point of measurement Normal indication 

1. TELETYPE switch at NORMAL OW. J2-A to ground 0 
SIDETONE switch at REC A. J2-B to El 40 

REMOTE TEL switch at REC A. J3-A to ground 0 
J3—-B to ground 0 

J3—D to ground 0 

J4—A to J4-C De 

J4—D to J6é-H 0 

J4-E to ground 0 

J5-E to ground 0 

J6—A to J8-F 0 

J6—D to ground 27 

J6—-E to ground 0 

J6—F to J8—C 0 

J6—J to ground 9750 

J8—-E to ground 0 

J8-H to ground 0 

El to E2 700 

E83 to E4 0 

E5 to E6 0 

E7 to E8 380 

AGO 6268A 
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. VOLTAGE MEASUREMENTS MADE WITH IIS VAC 

TBS 

NOTES: 

VOLTAGES AND RESISTANCES MEASURED TO 

GROUND WITH 20,000 OHMS-PER-VOLT 
METER. 

RESISTANCE MEASUREMENTS MADE WITH 

ALL EXTERNAL CABLES DISCONNECTED AND 
BAND SELECTOR] SWITCH SET TO POSITION | 

(5-2 MC). 

TO RECEPTACLE AND [BAND SELECTOR 
SWITCH SET TO POSITION | (1.5-2 MC). 

TM 2648-8! 

Figure 39. Radio Modulator MD-239A/GR, terminal board voltage and resistance measurements. 
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Switch position Point of measurement Normal indication 

All other pins of J1 through J8& read infinity 

: to ground. 

| 2. TELETYPE switch at NORMAL DX. J4A to J4C Infinity 

SIDETONE switch at OFF. J4D to J6H Infinity 

REMOTE TEL switch at LOCAL TEL. J6D to ground Infinity 

f E1 to E2 Infinity 

E2 to E8 i 80 

E7 to E8 Infinity _ 

All other readings are the same as listed under 
le : step 1. 

| 8. TELETYPE switch at REMOTE OW. J4—A to J4-C Infinity 

| REMOTE TEL switch at REC B. J4—D to J6—H Infinity 

SIDETONE switch at REC B. J5—-A to J5-—C ra 

J5-D to J6é-H_ 0 

E3 to E4 Infinity 

All other readings are the same as listed under 

| step 1. 

4, TELETYPE switch at REMOTE DX. J3—D to ground Infinity 

| REMOTE TEL switch at REC A. E83 to E4 Infinity 
SIDETONE switch at REC A. E5 to E6 Infinity 

All other readings are the same as listed under 

step 1. 

b. Remote Control Unit Resistance Chart. 

Point of measurement Normal indication 

i El to E2 % fs Sag Re ened te yah eee Ets ise ae 0 

fed to HS. --— a as est Nae a Re Ne Be Pe ea 0 

Ey to K8 a Aiiinabe aah ge St, 2! Pe Na Vaiss Eee 0 

| E38 to TTY switch jack J7—-A_ EPs Reig = ins ae Pe Eves eee is ck He 0 

| E7 to TTY switch jack J7-B___ i bee ane A eo So eet 0 
| XMTR ON switch closed 

| TTY switch jack J7-B to TTY switch jack J7-A Sees 5 i gels 0 
wer? to E3 Bs Bet oe cee ts ea ge. Selon ee See, em 0 

et ee sta ip ara dr eae scl ea ban eae ke 0 
| E6 to any jack_ wees Ee pk VLE aes Nei. Infinity 

Section IV. REPAIRS 

78. Repair and Replacement of Parts in Radio 

F Modulator MD-239A/GR 

Figures 41, 42, and 43 show the location of all 

parts in the fsk-modulator. Filters FL1 through 

FL4 and impedance networks Z1 through Z4 are 

all replaced as units. Figure 52 shows typical 

filter internal circuits and typical values for refer- 

_ ence purposes only. Filter KFL1, 3.2-mc trap, 

: -erystal heaters HR1 and HR2 are also replaced 

' as units. To replace crystal Y1 or Y2, refer to 

- figure 40 and proceed as follows. 

~ a. Remove the holddown assembly that secures 

"AGO 6268A 

the oven in place by removing the two nuts and 

washers from the mounting studs. 

b. Remove the oven housing from the oven 

mounting bracket. 

c. Remove the cover from the oven housing by 
grasping firmly with the thumb and forefinger 

and pulling loose. 

d. Remove the padding from around the crystal 

holder. 

e. Remove the two screws and lockwashers 

that secure the crystal holder. 

f. Grasp the protruding stud and remove the 

crystal holder from the oven housing. 

g. Remove the crystal from the crystal holder. 
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eet 

<= | NUT 

Tn oe eee Se, HOLD DOWN ASSEMBLY Seren 
| WASHER 

COVER 

PADDING 

SCREW 

LOCK WASHER t 

CRYSTAL HOLDER HC-6/U 

QUARTZ 

— CRYSTAL UNIT ™ 

CR-27/U 

OVEN HOUSING 

MOUNTING STUD 

OVEN MOUNTING BRACKET 

7M 2649 B-84 

Figure 40. Quartz Crystal Unit CR-27/U, removal from crystal oven. 



Figure 41. Radio Modulator MD-239A/GR, top view. 

'79. Repair and Replacement of Parts in Radio 
: Set Control C—1123/GRC 

Figures 44 and 45 show the location of all com- 

ponents in the control unit. To remove the control 

unit from the shelter wall, disconnect all cables 

and remove the four screws that secure it to the 

shelter wall. Remove the back plate by removing 

the four screws. To remove the subchassis, re- 

move the four screws that secure it to the main 

AGO 6268A 

chassis. 

serviced. 

All parts can be easily reached and 

80. Repair and Replacement of Parts in Remote 

Switching Control C—1474/GRC 

Figure 46 shows the location of all components 

of the remote control unit. To reach the parts, 

remove the rear panel by removing the four 

screws. 
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TM 2648-86 

pigure 43. Radio Modulator MD-239A/GR, bottom view, capacitor, choke, tube socket, switch and 

_crystal location. 
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Figure 44. Radio Set Control C-1123/GRC, subchassis. 



} 

Hl 
i 
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Figure 45. Radio Set Control C-1123/GRC, interior view. 
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Figure 46. Remote Switching Control C-1474/GRC, interior view. 

Section V. ALINEMENT AND ADJUSTMENT PROCEDURES FOR RADIO MODULATOR MD-239A/GR 

81. Test Equipment Required for Alinement 

The following test equipment is required for 

alinement: 

a. Electronic Counter AN/USM-—26, capable of 

operating from 1.5 to 15 me. 

b. Electronic Multimeter TS—505/U. 

c. Power supply keying source of 60 ma, 120 

volts, or a Teletypewriter TT-98/FG. 

d. A signal generator capable of producing 1.5 

to 3.0 mc at 3 to 5 volts or a Radio Transmitter 

T-368C/URT. 

82. Alinement Procedures 

Remove the fsk-modulator from its case and 

connect the equipment as shown in figure 47. 

a. Preliminary Adjustments. With power and 

excitation disconnected from the fsk-modulator, 

refer to figure 48 and preset the controls listed in 

the following chart as indicated. 
Note. To insure correct settings, turn all trimmer 

controls listed fully counterclockwise before setting to 

the indicated position. 

92 

Shaft 
Turns exposed 

Trimmer clockwise (inches) ; 

C26 15 ae 
C45 9 es 
C47 17 / Y% 

C49 13 % 
C50 10 is 

C9 3 ; 

C46 - 8 33 

C48 9 1s 

Gd 14 16 

L8 (Z1) ae ce 

L9 (22) ESS: yo S 

L10 (Z3) Fully counterclockwise 

L11 (Z4) Fully counterclockwise 

cedure outlined below. 



(1) Set the BAND SELECTOR switch to 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

| |RavIO TRANSMITTER 
7-368C /URT 

position 1 (1.5-3 mc). 

Connect the electronic multimeter to test 

point E7, and adjust the slug of Z3 

(L10) for a meter indication of —7 

volts. Be sure the first —7-volt indica- 

tion is obtained as approached from the 

extreme counterclockwise setting of Z3. 

Slugs Z1 (L8) and Z2 (L9) require no 

further adjustment other than the initial 

setting. 

Connect the meter to test point E9, and 

adjust the slug of Z4 (L11) for a meter 

moneaton of ——1 volts’ (as in: (2) 

above). 

Turn trimmer C9 fully counterclock- 

wise. 

Apply a 60-ma mark signal to TTY IN 

jack J12 and observe the frequency at 
test point E8, as indicated on the fre- 

quency counter. The frequency should 

be between 11,999.8 kc and 12,000 kc. 

If the frequency is not within the speci- 

fied limits, replace crystal Y1; select a 

erystal that will produce the desired 

frequency. 

Adjust trimmer capacitor C9 for the 

maximum attainable frequency at test 

point E8, and record this frequency. 

Caleulate a frequency 50 cps below that 

recorded in (6) above, and readjust 

trimmer capacitor C9 for this calculated 

frequency. 

(8) 

(9) 

(10) 

Set the BAND SELECTOR switch to 

position 3 and adjust trimmer capacitor 

C46 for the frequency calculated in (7) 

above. 

Set the BAND SELECTOR switch to 

position 5 and adjust trimmer capacitor 

C48 for the frequency calculated in (7) 

above. 

Set the BAND SELECTOR switch to 

position 7 and adjust trimmer capacitor 

C51 for the frequency calculated in (7) 
above. 

c. Alinement for Frequency Shift. Connect the 

output of the signal generator or the master oscil- 

lator output of the transmitter to M.O. IN jack J1 

of the fsk-modulator. Adjust the input frequency 

to 1.5 me, and proceed as follows. 

(1) 

(2) 

(3) 

(4) 

ELECTRONIC 
MULTIMETER 
TS- 352/U 

EXT EXC 

RF CABLE 
ASSEMBLY 
CG-530B/U 

E9 E10 
(TP) (TP) 

TO TEST POINTS 

Q@ © 
E7 £8 
(TP) (TP) 

Apply a 60-ma mark current to TTY IN 

jack J12. 

Connect the frequency counter to test 

point E9, and adjust trimmer capacitor 

C26 for a frequency output of 12,000 ke. 

If this frequency is not obtainable, re- 

place crystal Y2 with a crystal that will 

produce the desired frequency. 

Set the BAND SELECTOR ‘switch to 

1.5—2 me position. 

Connect the frequency counter to test 

point E10, and observe the frequency 

indicated. It should be the same as the 

input frequency to M.O. IN jack Jl 

(1,500 ke). If not, readjust trimmer 

TELETYPEWRITER 
TT—98/FG 
OR 60MA : R ELECTRICAL CORD I20V. DC “SOURCE 

ASSY CX-3270/U 
RADIO MODULATOR TO MD-—239A/GR 

Fok FSK OUT 
TO TEST POINTS 

FREQUENCY COUNTER 
HEWLET T— PACKARD 

iVPE S248: 

TM264B-71 

Figure 47. Radio Modulator MD-239A/GR, test bench setup. 
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capacitor C26 until the frequency indi- 

cated is 1,500 kc. 

(5) Remove the 60-ma mark signal from 

TTY IN jack? Ji2. 

(6) Adjust trimmer capacitor C45 until the 

frequency at test point E10 is exactly 

850 cps below the input frequency of 

1,500 ke. 

(7) Set the BAND SELECTOR switch to 

3-4 me position. 

(8) Adjust trimmer capacitor C47 until the 

frequency at E10 is exactly 425 cps be- ~ 

low the input frequency. 

(9) Set the BAND SELECTOR switch to 
6-8 mc position. 

Lit 

ES 

E10 
(TP) © 22 

L9 

Figure 48. Radio Modulator MD-239A/GR, alignment points. 

(10) Adjust trimmer capacitor C49 until i 
frequency at E10 is exactly 212 cps be 

low the input frequency. 

(11) Set the BAND SELECTOR switch to 

12-16 mc position. 

(12) Adjust trimmer capacitor C50 until his 

frequency at E10 is exactly 106 cps be: 

low the input frequency. 

83 Final Testing A 

The final test of the fsk-modulator is to insu e | 

producing enough drive without distorting Radio | 

Transmitter T-368C/URT. Proceed as follows: 

a. Connect the fsk-modulator in the radio set 

C50: C43 C47" C45 

6) © 

ZS 

LIO 

© GA 

E8 

Jal © (TP) 

L8 

TM 264B-67 

AGO 62 

wee mh 
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and turn on the send teletypewriter, the transmit- 

ter, and the fsk-modulator. 

b. Tune the transmitter to 1.5 mc and set the 

| BAND SELECTOR switch of the fsk-modulator 

| to the 1.5-2 mc position. 

c. Set the teletypewriter SEND-REC switch 

to SEND. 

d. Set the transmitter EXCITATION ME- 

TER SWITCH to PA GRID X2 position. 

AGO 6268A 

e. The EXCITATION meter should indicate a 

minimum grid drive of 8 ma. If it does not, turn 

gain control potentiometer R1 (fig. 48) clockwise 

until it does. 

f. Repeat this check with the transmitter tuned 

to the midband position and at the high end of the 

band. The fsk-modulator BAND SELECTOR . 

switch must be set to correspond to the frequency 

setting of the transmitter. 
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CHAPTER 7 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE 

Section |. 

84. Disassembly 

The following instructions are recommended 

as a guide for preparing the radio set for trans- 

portation and storage. 

a. Disconnect any outside field lines. Discon- 

nect the power cord to the power unit. 

b. Roll up the power cords and stow them in 

the shelter. 

c. Take down the doublet antennas, if used; 

disconnect the coaxial cables. Repack the antennas 

and replace the cables on the reels provided. 

d. Dismantle whip antennas and remove the 

mast bases. Reverse the procedure outlined in 

paragraph 19 to remove the mast bases. Stow the 

mast bases and antennas in shelter. 

e. Disconnect the grounding wire, and stow the 

wire and ground rod in the shelter. 

f. Cover the teletypewriters and-reperforator 

with the canvas covers provided. 

g. Be sure that all components are mounted 

securely and fastened tightly. 

h. Stow all loose items, such as headset, key, 

and technical manuals in the compartments of 

storage cabinet. 

i. Pack empty spaces in the cabinet to prevent 

shifting of contents. Close the cabinet drawers 

securely. 

Section Il. 

86. General 

The demolition procedures outlined in para- 

graph 87 will be used to prevent the enemy from 

using or salvaging this equipment. Demolition of 

the equipment will be accomplished ONLY upon 
order of the commander. 

87. Methods of Destruction 

Destroy the components within the shelter and 

96 

SHIPMENT AND LIMITED STORAGE 

85. Repacking for Shipment or Limited Storage — 

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 

j. Close all windows, roof hatch, and feed-” 
through holes in shelter. 3 

k. Stow the coaxial cables and reels, antenna ~ 

mast equipment, power cables, and Reel RL-29 © 

in the shelter to prevent their loss if the trailer 
becomes separated from the shelter. Secure all 7 
these components to prevent shifting during | 

transportation. d 

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. E 

b. In addition to steps given in paragraph 84, © 
place protective wrapping around the heater, fire © 

extinguisher, and other unprotected components. — 

c. Place bags of silica gel inside the shelter and — 
cabinents as a dehydrating agent. 

d. Brace and shore-up the interior of the shelter 
if required material is available. 4 

e. Close and lock the shelter door. Close and — 
secure the blackout shields over the closed 
windows and skylight. Seal the door, windows, : 
roof hatch, and feed-through holes with water- % 
proof sealing tape and sealing compound. 

f. For packing of the power unit, refer to TM 7 
11-904. 4 

the shelter itself by using any of the following | 

methods: : 

a. Weapons Fire. Fire on the radio set with _ 
artillery or use small arms inside the shelter. 3 
Throw incendiary grenades into the shelter. 

b. Explosives. Place demolition charges at 

various places throughout the shelter and detonate 

them simultaneously with detonating cord and E 

suitable detonator. 
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c. Smashing. Smash tubes, meters, coils, an- d. Burning. Pack rags, clothing or canvas 

tennas, and controls; use sledges, axes, hammers, under and around the components. Saturate this 

or crowbars. The entire unit can be pushed over packing with gasoline, oil, or diesel fuel and ignite 

a cliff or other height onto a hard surface. it. 
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APPENDIX 

TABLE OF COMPONENTS 

Component 

Radio Modulator MD/239A/GR___ 

Power Cable Assembly CX—2491/U (6 ft)____. 

Quartz. -Crystal Unit: GR-2 Gj ie ee 

Running spares as follows: 

Fuse: 1.5 amp, type F02D1R508_________ 

Pilotlamp:: 6t0:8.v.GE wr (on ee a 

‘Pube DRAW GA2t La Aes ae ae ae o 

Tube GAHG6:> sea ees ea Ba 

Thi exO 1) 8 NV sone evs mete a es 

Connector Adapter UG-306A/U_____________ 

Connector Adapter UG-636A/U_____________ 

RF Cable Assembly CG—530B/U (2 ft)_______ 

Radio: Transmitter: T-868C/U RT. 

Cord CD-763 (13 ft) Beeee Oa Nek Se Sree Se ae 

Running spares as follows: 

Tube 6AH6_ Beas Mae Ela es 

Tube 6000 

Tube 5933 RP SA Se Fa ee Le Mey 

Tube 0A2 PSPS IGS UST Wile gh at it LP a 

Tu becb RA WGA as ie as Chas ee 

Pubes) 21 ines ee eae ee ee ee ere 

Tube 6C4w A / 6100225 or Pec see 

Tubed 2AT WAS ge Brera: 

Tube S814 Ante Se ee ae enters a eee 

TODOS B26 see Sa in arp al Ogee 

Fuse: 6 amp, 250 v type FO2G6ROOA___ 

Fuze: 3 amp, 250 v, type FO2G3ROOA___ 

Lamp LM-41: 6w 110 v______ me 

Technical Manual TM 11-809 

Frequency Shift Converter CV-116B/URR_______ 

98 

Electrical Power Cable Assembly CX-2491/U 
(6 ft). 

Crystal Unit CR=25U/405 2 fos her Sas 

‘Orystal- Unit CR225/U—405 

Running Spares as follows: 

Fuse: 3 amp, 250 v, type FO2G3ROOA___ 

Glow lamp IN Hb ee a SG om is 

TUDG DOTS Avis 3 oe rt. a cers cee aay 

Tube 6A U6 seen Sw Alsen Ue a Ae 

Tube.6005/GA Q5 Wises te es 

Tube GX 4 Wie ee ai eee 

Required 
No. 

Height Depth Length 
(in.) (in.) (in.) 

1 8% 9% LT 

bce patria Pe ce ola fine ee eS eg 72 

2 

5 

a 

1 

it 

1 

i 

1 

1 

4 

i 

PARA cigs ER ee cagttteen poa PR Saha 24 
if 41% 31 32 

do OO Aske S| oe 

1 

if 

1 

1 

1 

2 

i 

1 

1 

1 

1 

1 

1 

3 

5 

1 

2 

1 8% 17 i 

1 ‘S ee 72 

1 

1 

uta! 

1 

4 

4 

1 

4 

1 

2 

Unit 
weight 

(1b) 

50 

650 

156 

69 
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yn aa et ll a lc 

Component 

Technical Manual TM 11-2241 

RF Cable Assembly CG—409A/U (6 ft)__-__ 

Connector, type AN3106R-145-2P_.- > 

(Cable adapter, type AN-8057-6A____ 

Teletypewriter Set AN/MGC-5 consisting of: ___ 

Reperforator-Transmitter Teletypewriter 

TT-76/GGC. 

_Teletypewriter Table FN-64/MGC__________. 

Teletypewriter Set AN/FGC-—20X consisting of: __ 

Melety pewriter TT-98/FG_ 

Teletypewriter Table FN-59/FG___-___-____. 

- Radio Receiver R-390/URR_ fs SUES eee 

Running spares as follows: 

Tube 6AJ5 cee 

Bebe! 6b) G2 ee 

Tube 6C4____ e 

ube WAU F228 Z 

DR CuD UO) OE ALG Woe ee 

Tube 6AK6_____ 

Epes 2625 Ws 

Pbube GOS2 ee 

Tube 6BH6 zm 

PaberO OD Leen. Fe a: 

PMS eA, (ito Se ee 

Tube 3TF7 (Ballast) 

Dial lamp a wal g 

Fuse: % amp, 125 v, type FO2DR375B___ 

Fuse: 3 amp, 125 v, type FO2D3ROOB_. 

Power Supply PP-621/URR [rege oy 

Power Cable Assembly CX-1358/U (8 ft) 

Antenna Tuning Unit BC—939-B 

Capacitor: vacuum, 55 uuf 

Capacitor: fixed, .12 uuf 

fadionsou@onprol ©-1193/GRCi2 Ses 

Generator Set PU—248/U consisting of: _________- 

Trailer M—105_ 

(Power Unit PE-95 

Bracket assembly 

ities flexible; nozzle. = ss = 

Geeaton Hoquid.container.23_. 3 

Mast AB-155/U (each consisting of) : 

Carrying Device MX-887/GRA-4 

Cover CW-124/GRA-4 

Guy Fastener MX-379/U 

tive ene ix OO) Wa Ee 

Guy MX-381A/GRA-4 

Giulie MEX SB SOAT GR AR a ery ee 

Guy MX-383A/GRA-4__ 

Halyard MX-516A/GRA-4 

Hammer HM-1 

Mast Base AB-154/U 

Mast Base Plate________ 

Mast Section MS—44 

Guy stake: 18% in. by % in. dia 

Hickory wood stake 

AGO 6268A 

Required : 
No. 

Be ee dD 

NERY 

BROW OHHH HE AHL RARHFPHAAWRAHPKHP HHP HH HPHENAODRNRPHPHPHPHNBPWNHW DTD 

Unit 
Height Depth Length weight 
(in.) (in.) (in.) (1b) 

Seshadri ey iri gree ee 27M Ely 72 

1M 18 21 45 

28 18 28 15 

13% 24 20% 54 

PAT PA 20 22 

10% 17% 19 65 

5% 41% 6% 15 

A 96 

yess 48 

12 4% 107 10 

4 SRP SY) 

388% 2714 72% 1,360 
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Component 
Required 

No 

Electrical Equipment Shelter S-56A/G_________. 

Fire extinguisher: carbon dioxide type_______ 

elephione* Set“ TA—13 /-P Tey ao xs pena See 

Electrical Equipment Cabinet CY-1807/G________ 

Electrical Blower Assembly HD-223/G__________- 

Storage: Cabinet. ©y-o1 721 Ao GOs eo eee ee 

Hiectric heater= 31. 500:watts. oc 2 ee ON 

Premesct-He i 3 Ue poe a a re 

Loudspeaker Assembly LS-206A/U______________ 

Mico pROneIVie297 Usa ce thes SO As stip ee a 

Antennas ropeclamp se a ee, 

Mast Base Bracket MT-657/GRCe 2 = 5 aes 

Ground rod______ Baye TOR ee ee 

Guy: whip antenna, receiving. 

Guy: whip antenna, transmitting______ sss 

Insulator bowl: stand-off Sth De pe EES A Se eee 
Strain insulator SR AEE) | ES aa Re er aR ED 
ilectrical lead :7foreround 320 = tals 2 ae ek 
Mast Bracket MP-502AC%. 7 2a ee ee 
Vast Base MP=65-Bis. os oe Se ema ee 
Mast Base MP-76 SRE ip arse as Siok UA cede ape ee 
Mastimection MS f16sAs2 5 2 ins tierce een ae 
Mast Secton' Ms=1171Awi lava i eee eee 

Mast Section MS-118-As. 3°. Sees Sr aa Ti 
Radio Frequency Adapter UG-27C/U__________ 

Connector Adapter UG-567A/U __ HTN saa) 

Connector Adapter UG-637/U pea Rte 
Connector Adapter UG-643/U __ Whee STEN 
Connector Adapter G97 / Uo re Soe 
Connectors: solderless (Burndy KS-90)_____ 

Special Purpose Cable Assembly CX-1200/U 

(5 ft). 

Special Purpose Cable Assembly CX-1201/U 

Cif t);. : 
Electrical Cord Assembly CX-3271/U (6 ft)______ 
Telephone Cord COS-2(18) (20 ft)___ Lewes 
Electrical Cord Assembly CX-3269/U (3 ft 6 in.) __ 
RF Cable Assembly CG-718A/U (8ft)_- 
RF Cable Assembly CG-718A/U (24 ft) 

RF Cable Assembly CG-409A/U (8 ft)_. 

Electrical Cord Assembly CX-8270/U (5 ft)______ 

Special Purpose Electrical Cable Assembly 

CX-3267/U (12 ft 6 in.). 

Special Purpose Electrical Cable Assembly 

CX-3268/U (14 ft). 

Special Purpose Electrical Cable Assembly 

CX-1852/U (6 ft). 
Power Cable Assembly CX-1165/U (12 ft) 
Power Cable Assembly CX-1166/U (50 ft)________ 
RF Cable Assembly CG—692/U (75 ft)... = 
RF Cable Assembly CG-1334/U (500 ft)____ 
RF Cable Assembly CG-1833/U (3 ft 2in.)____ 

Cord: CD=S0TS A (626) ce ee ie oe IE ak 
Bond strap_ fiieaes = 

a 

1 

1 and 1 spare 

3 and 3 spares 

1 

1 and 1 spare 

2 and 1 spare 

1 and 1 spare 

if 

12 and 12 spares 

2 

2 

2 

il 

7 and 7 spares 

3 and 3 spares 

3 and 3 spares 

1 and 1 spare 

land 1 spare 

2 and 1 spare 

2 and 1 spare 

2 and 1 spare 

12 and 12 spares 

2 

bo 

PNrRPrPDOH Pe DP 

2 

2 

1 and 1 spare 

2 

1 and 1 spare 

Electrical lead?-#7-A.WG braided)3 ff 6%.in,s|2- = a I 
Electrical clamp: 2% in. x 2% in.x 4% in,___ 
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Unit 
Length weight 

(in.) (1b) 
Required 

Component No. (in.) 

fewvire W—1: 500 ft...» -__ Fane £2 MAS OR POD aN eee Pei) eT eR Sg MIS Le ceel lt Ree gie Se 6,000 

ca Se ae re See . 
Reel RL-159__-_- - aya Mate tea NS ete ens eae 

Dene ein = 

Rope: size 5, 50 ft HAD 2G a carve ante mea Ie 

Meee ye Ses 

Aluminum chair if (Geek pede uae 

Wooden chair_ S Reaper Mpa OE ei 

Berber ine 1245 in. 

Chart holder_ Autrey Sar orn then eae ps 

Clip: 2% in., 12 in fone Pa hes se Wires eat 

meanercip.- No, 1,100 in box=_. =. - = +s 

Clock, type A-11 ces 

Remote switching control C- 1474/ GRC_. Si ese aeen 

MP eteneromiieht: 2o-1t cord i... = 

Incandescent lamp: Mazda 50 watts ____________ 

White fluorescent lamp 20 watts______-- =e 4 and 4 spares 
| Key KY-116/U Beds Latee eee Ne rea Se 

PMuciage: 4-07 bottle. ___ ==) Ss 
| Lubricating oil: 4 oz, preservating -___- 

| Padlock MC-92: 2 keys_______ = 

| Teletypewriter paper: type 1, Lage B, 8% in. 

| wide x 350 ft long roll. 

Teletypewriter paper: type 1, grade B, 8% in. 

- wide x 350 ft long roll, 2 as inserts. 

Hence 1404" 12 In: box 62 se ne Ht 

ee eon GR Ge 2st 2 ee 2 

Miememeie pore et Le Se, 1 

Broome upright_..... 2 ah an loge See é fi 

iaamp starter. Be eee a anes spares 

Blank recording teletypwriter fae eas : 50 

Steel measuring tape: 100 ft____ Me af np Na oe in eR AS Gen aoe eae () 

Wrench assembly: for removing mounting bolts 1 

of transmitter. 

Derg Sete oR SUE SG 600 

6% 3% Ay HI of 

NRFPEFP HEHE WRPPE NPP DN eH PD 

— TrHrH DF 

pay Or 
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CAPACITOR COLOR CODE MARKING 

(MIL-STD CAPACITORS) 

MIL BUTTON-MICA FIRST SIGNIFICANT FIGURE TYPE INDICATOR * 
IDENTIFIER (BLACK) 

FIRST SIGNIFICANT FIGURE 

SECOND SIGNIFICANT FIGURE 

INDICATOR 

(READING DIRECTION) 

| eS | 

SECOND SIGNIFICANT FIGURE 

DECIMAL MULTIPLIER 

CHARACTERISTIC CAPACITANCE TOLERANCE 

BUTTON—MICA (CB) 

SECOND SIGNIFICANT FIGURE 

DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 

DECIMAL MULTIPLIER * * FIRST SIGNIFICANT FIGURE 

TOLERANCE 

CHARACTERISTIC CHARACTERISTIG 

MIL IDENTIFIER 
(BLACK DOT) 

* BLACK DOT: MICA DIELECTRIC 
SILVER DOT: PAPER DIELECTRIC 

**NOICATES NUMBER OF ZEROS ON PAPER TYPE. 

MICA (CM) AND PAPER (CN) 
INNER-ELEGTRODE 
TERMINAL ol] l 

CHARACTERISTIC ate SIGNIFICANT FIGURE 

> SECOND SIGNIFICANT FIGURE 

hae” (p SCoecimas MULTIPLIER 

APACITANGE T A 
MIL IDENTIFIER CAPACITANCE TOLERANCE 

(BLACK SPOT) 

NOTES: 
1. SPOTS MAY BE USED ON TUBULAR CAPACITORS; 

CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER 
1S ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS. 

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE; 

SECOND SIGNIFICANT FIGURE 

FIRST SIGNIFICANT FIGURE 

TEMPERATURE 

COEFFICIENT 

INNER= | ———c 

ELECTRODE TERMINAL 

SECOND SIGNIFICANT FIGURE 

FIRST SIGNIFICANT FIGURE 

TEMPERATURE 

COEFFICIENT 

DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 

DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 

INNER-ELECT RODE 

TERMINAL 
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN 

TE: l l CHARACTERISTIC AND TOLERANGE SPOTS IS THREE 

NOTE: TIMES SPACE BETWEEN ADJACENT SPOTS, 
SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE 3. TOLERANCE: YELLOW, +100%,—-20%. 
COEFFICIENT MARKING IS LARGER. 

CERAMIC-TEMPERATURE COMPENSATING (CC) CERAMIC-GENERAL PURPOSE (CK) 

CAPACITOR COLOR CODE 

TEMPERATURE 
COEFFICIENT 

MULTIPLIER | CHARACTERISTIC] TOLERANCE 2 

SIG 
COLOR FIG. NUMBER (UUF/UF/°C) 

DECIMAL CM] CN| CB | CK OVER i ac 

IOUUF|OR LESS 

ee ae | aaa |. 
pea cesses 

2 

(2) oO 

- fe |= | eae 

Ww 

ot 

PURPLE 
(VIOLET) 

GOLD 

SILVER 

|. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-G SPECIFICATIONS. a 
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF IO UUF OR LESS. sTo-Cl 
3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION. # 

Figure 49. Capacitor color codes. ae 
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| RESISTOR COLOR CODE MARKING 

(MIL-STD RESISTORS) 

AXIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS 

(INSULATED) (UNINSULATED) 

(ENO) (BODY) 
TOLERANCE 

"6%, "o% 0", 
©, S 

Wn SS % Sere Lee 

SECOND 
{} SIGNIFICANT 

FIGURE 

TOLERANGE 

MULTIPLIER 

SECOND SIGNIFICANT FIGURE MULTIPLIER 
(DOT OR BAND) FIRST 

FIRST SIGNIFICANT FIGURE SIGNIFICANT 

FIGURE 

RC-COMPOSITION RZ-COMPOSITION 

(END) (BODY) 
TOLERANCE 

SECOND 

- SIGNIFICANT 

MULTIPLIER FIGURE 

SECOND SIGNIFICANT MULTIPLIER 

FIGURE (DOT OR BAND) FIRST 
SIGNIFICANT 

FIRST SIGNIFICANT FIGURE FIGURE 

(DOUBLE WIDTH SIGNIFIES 
FIXED WIRE-WOUND 
RESISTORS) 

RU-WIRE- WOUND RZ-COMPOSITION 

RESISTOR COLOR CODE 

FIRST 

SIGNIFICANT 
FIGURE 

SECOND 

SIGNIFICANT 

RESISTANCE 

TOLERANCE 

(PERCENT) 

* FoR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH. 

WHEN BODY COLOR !S THE SAME AS THE DOT (OR BAND) OR END COLOR, 

THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS. 

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING): 

10 OHMS +20 PERCENT: BROWN BAND A, BLACK BAND B, 10 OHMS £20 PERCENT: BROWN BODY, BLACK END; BLACK DOT 

BLACK BAND C; NO BAND D. OR BAND, BODY COLOR ON TOLERANCE END. 

4.7 OHMS +5 PERCENT: YELLOW BAND A; PURPLE BAND B, 3,000 OHMS TIO PERCENT: QRANGE BODY, BLACK END; RED DOT 

GOLD BAND C; GOLD BAND D. OR BAND, SILVER END. STO-RI 

| Figure 50. Resistor color codes. 
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Pll 

ie 

Pere. 

104 

UNLESS OTHERWISE SPECIFIED: ie 
ALL RESISTORS ARE IN OHMS; ALL CAPACITORS. “ARE. IN UUF, 

Figure 52. Radio Modulator MD-—239A/GR, en filters. 
w 



IST RF AMPLIFIER 2D RF AMPLIFIER 3D RF AMPLIFIER 
v7 v8 

6AHG 6AH6 AUR Fi 

7 Ge or OUT 
R43 R49. 
1,500 680 

L2 L3 C35 c40 ae Rag Po7SUH ABLES pag 3Ie4UH 
120K I20K 

. 5 C38 S C43 
2 A (033 UF 2 p O33UF 

| a pet ae Wag Oe aot ee ies C33 e C39 s: C4 . L,, (R32 7 71,000 R38 7 1,000 ae OOO) 

ie — Lc3e0 SR33 R36 ~ 1 c36— SR39 R42 C42 SRa5 R4: | 10 (022UF $150 100 022UF S150 100 -O22UF S150 100 
| 
| = /— = 

| 
Sh 

R44 : 
lOOK 

~ ) +255V DC REG 

B mc TRAP. | 
| KFLI | 

| 
ic | 

30MH | 

VOLTAGE 100 | 
REGULATOR 

! | VIO l OD3W 
eee) 

C56 
'5UF 

BLOWER sh 3 
YEL 8! R54 

me (vor) VOLTAGE 
GRN REGULATOR ee | 

aah R53 
5K 

R5 
R55 a7 

1OOK 

| +L C55A 
Py en ee Re cé! Le Our 1,800 1,000 B+UNREG 

z au 
lea C62 R5I c55B_L+ | 

ISK 40UF 7 | & DEUNREG 
al +225V OC UNREG of = 
ec e re 8 E NOTES: 
et: |. UNLESS OTHERWISE SPECIFIED: 

ALL RESISTORS ARE IN OHMS; ALL CAPACITORS ARE IN UUF. 
2 SWITCH SI SHOWN IN THE EXTREME COUNTERCLOCKWISE 

POSITION (POSITION 1) AND VIEWED FROM THE KNOB END. 
3. FILTERS FLI THROUGH FL4 ARE SEALED UNITS. 

ee 

A Cc 

BO 

SOCKET LAYOUT OF PIN LAYOUT OF 
JI3 AND PI4 PI3 AND Jl4 

TM264B-66 
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CHASSIS REAR PANEL 

Es 

CHASSIS SIDE 

| S| 
ION 2 SECTION | 

CHASSIS SIDE 
PANEL 

RIGHT FRONT 

ROR sgl Se ar cage Yi 

RED PANEL é 
LEFT FRONT 

eee 

FRONT PANEL— TOP-LEFT 

8GY (SHLD) 

GY (SHLD) 

GY 

5GY(SHLD) 

NOTES: 
|. WIRES WITHIN CABLE HARNESS ARE NUMBERED CONSECUTIVELY 

AND COLOR CODED. 

5GY (SHLD) 

MOUNTING HOLE 
FOR SI 

THE TWO POINTS INDICATED BY WIRE | WHT ARE CONNECTED, THOSE TIED TO WIRE 2 GY ARE CONNECTED, ETC. 

DIRECTION TO FOLLOW IN FINDING THE OTHER END OF THE WIRE. 

eB 

3. THE ANGLE AT WHICH A SPECIFIC WIRE ENTERS A CABLE INDICATES THE 
4. POINT-TO-POINT JUMPER WIRES ARE EITHER BARE, OR INDICATED BY COLOR CODE ONLY. 
S. * INDICATES WIRES COVERED WITH SLEEVING, 

TM264B-60 
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BLK 

CHASSIS SIDE 
PANEL 

RIGHT TOP 
4WHT-RED 

7 WHT-ORN- 
BRN 

CHASSIS TOP PANEL 
RIGHT SIDE 

30 WHT-YEL 
28 YEL 
20 WHT-ORN 

31 WHT-RED 
29 WHT-BLU 

41 WHT- 
YEE BLK 

34.WHT-GRN 

16 WHT-BLU 
6 WHT-GRN 

21GRN 
32 WHT-YEL— 

BLK 

40 WHT-GRN-BLK 

WORN 

15 BLU 
24GRN 

IS WHT-YEL 
39WHT-ORN-BLK 

37 VIO 

ORN 

38WHT-ORN ORN 
nee ORN 

BARE Y BARE ee ai 
pe 

(>) (°) Ae) a 
Oe Oa we OQ $4 

SECT I 

Figure 54. Radio Set Control C-1123/GRC, main chassis 
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PANEL 

LEFT BOT 

29 WHT- BLU 27 WHT-ORN 

ae 
xe 

Fa MON oS) 
[oS zm 

Tete 5 z 
Pe Lege 3) 2e 
Bei eA ceN = te eat fe 

= OoLro wl Ose SS NS re} Se he 
zztwu Nm @ © me 

geben < = Etroe Tf 
! E 
Z55z9 |O YO WJM O 
Orie oe SE 
r=2 |_| z seL_1® © © © M || 

© © ®@ 
“QWHT-GRN-BLK WHT = 

CHASSIS BOT Uy 

2WHT-GY, 

2WHT-GY 

31WHT-RED 

CHASSIS SIDE PANEL 

ERTS TOR 

aly ca 2 

I9 WHT-GRN- 
cay uy 

32 WHT-YEL- 
BLK 

3 WHT 
+35 WHT 

36 BLU 

TOo® 8 
TO_©.© 

8 WHT- 
ORN- WwW 

| BRN “BARE & 
@ 

4|WHT-YEL-BLK 

BARE 
2 

@) 
I2YEL 

9 WHT-GRN-BLK 
34 WHT-GRN 

Se Walt OR 39 WHT-ORN-BLK 

TBARE 

p84 e Q Ue) 

SHUNT 

SLEEVE vy TIP 

TYPICAL LAYOUT 
OF JACK 

NOTES: 
| WIRES WITHIN CABLE HARNESS ARE 
NUMBERED CONSECUTIVELY AND COLOR 
CODED. 

2.THE TWO POINTS INDICATED BY WIRE IGY 
ARE CONNECTED; THOSE TIED TO WIRE 
2WHT-GY ARE CONNECTED, ETC. 

3.THE ANGLE AT WHICH A SPECIFIC WIRE 
ENTERS A CABLE INDICATES THE DIRECT+ 
ION TO FOLLOW IN FINOING THE OTHER 
END OF THE WIRE. 

4.POINT-TO-POINT JUMPER WIRES ARE 
EITHER BARE, OR INDICATED BY COLOR 
CODE ONLY. 

TM 264B-45 

wiring diagram. 
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