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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on 115-volt or 230-volt

ac line connections or on the 120-volt dc B+

circuits. Serious injury or death may result

from contact with these terminals.

RADIATION HAZARD

Tube type OB2WA contains a small amount of radioactive material

and is potentially hazardous. Contact qualified medical personnel

immediately in case of an accidental cut from a broken tube. For

further information, see TB SIG 225.



Changes in tore*: C 3 and C 4

TM 11-5135-15

*C4

Chvnge

No. 4

HEADQUARTERS

DEPARTMENT OF THE ARMY

Wvshington, D.C., it May 1967

RADIO SET CONTROL AN/GSA-7

TM 11-5135-15, 7 May 1958, is changed

as follows :

Page 4, paragraph 4 (as added by C 1, 12

Sep 61). Add the following after subpara

graph e:

d. Remote Control Set AN/GSA-7 may be

used in a radio-wire system containing a man

ual Telephone Switchboard SB-86/P when the

equipment is interconnected (fig. 2.1 and 2.2)

with manual Telephone Switchboard SB-

22/PT.

Page 5, (as added by C 1, 12 Sep 61). Add

figure 2.1 and 2.2 after figure 2.

Page 12, paragraph 11 (as added by C 1, 12

Sep 61).

Add the following after subparagraph /:

Set the monitor switch to the T RADIO

k MON position.

Delete subparagraph I (as changed by C 1,

12 Sep 61) and substitute:

I. Connect a jumper wire across the LINE

terminals (fig. 7). Count the number of warn

ing tones (beeps) heard in the handset. (The

tone indicates that the transmitter is in use.)

If the number of beeps is not approximately 12

per minute, remove the chassis from its case

and adjust screwdriver adjustment R25 (fig. S)

until the desired number of beeps per minute

is heard. Replace the chassis in its case. Re

move the jumper wire from the LINE

terminals.

Page IS, paragraph 11.1 (as added by C 1,

12 Sep 61).

Add paragraph 11.1 after paragraph 11.

11.1. Interconnection of SB-86/P and SB-

22/PT

To interconnect the SB-86/P and SB-22/PT

for push-to-talk circuits, proceed as follows :

a. Lift the log plate from the top of the jack

field section of the SB-86/P and position the

SB-22/PT on top of the jack field section (fig.

2.2).
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TO EMCMCHCT OPCM1OR

orcMTOira pack on m-m/pi

 

1MSI95-l»-C4-t

Ftpcr* *JT. Simplified cording diagram, showing Connecticut between SB-86/P and

SB-tt/PT for putk-to-UUk radio eircuiU.

b. Hook the cover retaining loops on the SB-

22/PT under the front catches on the jack field

section. Tighten the cover retaining loops by

turning the cover latches on the SB-22/PT.

e. Connect the emergency operator binding

posts on the front of the SB-86/P to the EMG

OPR binding posts at the rear of the SB-22/PT.

d. Connect the EXT GEN binding posts at

the rear of the operator's pack in the SB-86/P

to the POWER RING posts at the rear of the

SB-22/PT.

e. Connect one of the START GEN binding

posts at the rear of the SB-22/PT to the ST

VIB binding post at the rear of the operator's

pack in the SB-86/P.

/. Connect the other START GEN binding

post on the SB-22/PT to the +24V binding

post at the rear of the operator's pack on the

SB-86/P.

AOO 1TMA
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g. Connect the SB-22/PT operator's tele

phone aet to the operator's telephone set re

ceptacle on the front of the SB-22/PT.

A. Clamp the switch in the cord of the SB-

22/PT operator's set to the side of the switch

board so that it can be conveniently reached

by the operator. Place the operator's telephone

set on the top of the SB-22/PT.

t. Connect the lines from the push-to-talk

radio equipment to the line binding posts at

the back of the SB-22/PT.

Page 15, paragraph 18c (as added by C 1,

12 Sep 61).

Add the following:

0.1. When the radio set control is used with

the SB-86/P, proceed as follows:

(1) Inform the calling party that a push-

to-talk radio circuit is being used.

(2) Remove the answering cord from the

calling party's jack.

(8) Insert the plug of one of the line pack

cords (SB-22/PT) into the calling

party's jack.

(4) Insert the operator's cord (SB-22/

PT) into the jack of the line pack

being used.

(6) Push the RING BACK-PWR RING

FWD switch (SB-22/PT) to the

RING BACK position.

(6) Remove the operator's plug from the

jack on the line pack (SB-22/PT)

when the distant operator or party

answers. The calling and the called

parties can now talk.

(7) When the calling and the called par

ties have finished talking, they will

ring off and the signal associated with

the cord (SB-22/PT) will turn white.

Insert the operator's cord (SB-22/

PT) into the jack associated with the

cord ( SB-22/PT) in use, and chal-

lerge the circuit.

(8) Disconnect the line pack cord and the

operator's cord when both parties

have disconnected.

c.2. To extend calls received from the push-

to-talk radio circuits connected to the SB-22/

PT, proceed as follows:

(1) Insert the operator's cord (SB-22/

PT) into the jack associated with the

signal indicating an incoming call.

(2) Push the switch in the SB-22/PT

operator's telephone set cord and

answer the call.

(8) Release the switch and listen for the

desired number.

(4) Insert the cord associated with the

incoming signal (SB-22/PT) into the

jack of the party (SB-86/P) re

quested by the calling party.

(5) Operate the RING BACK-PWR-

RING FWD switch (SB-22/PT) to

the PWR RING FWD position.

(6) Inform the called party that he is

being called from a push-to-talk radio

circuit.

(7) Remove the operator's cord (SB-22/

PT) from the calling party's jack

after the called party answers. The

calling and the called parties can now

talk.

(8) When the calling and the called par

ties have finished talking, they will

ring off, and the signal associated

with the cord (SB-22/PT) will turn

white. Insert the operator's cord

(SB-22/PT) into the jack associated

with the cord ( SB-22/PT) in use and

challenge the circuit.

(9) Disconnect the line pack cord and the

operator's cord when both parties

have disconnected.

c.8. When Radio Set Control AN/GSA-7 is

used for radio transmission only, the radio re

ceiver volume control should be adjusted to

normal audio level output. Excessive audio

levels may trigger the 20-cpa ringing circuit

and cause false ringing.

Page 33, paragraph 34, chart. Delete the

chart and note and substitute the following:

AGO 77HA
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Electronic Voltmeter ME-80B/U

8ignal Generator SG-16/PCM -

Frequency Meter AN/TSM-16

Electron Tube Test Set TV-2/U

Telephone Set TA-43/PT

Multimeter AN/URM-106 -

keaietor, 150 ohm, 1 watt

Resistor, 2,000 ohm, 1 watt

Capacitor, 20 af.

Connector U-79/U.

Page 39, paragraph 40. Make the following

changes :

Delete subparagraph a and substitute :

a. Connect the control unit to a 116- or 280-

volt ac power source in accordance with para

graph 11a (2). Set the CO. POWER switch

to the EXT position and the monitor switch to

the T RADIO & MON position.

Add subparagraphs g and h after sub

paragraph /.

g. Disconnect the control unit from the ac

power source and connect it to the 22-80-volt dc

power source in accordance with paragraph

lla(l).

h. Repeat the test described in 6 through /

above.

TM 11-6625-320-85

TM 11-2096

TM 11-6625-218-12

TM 11-6626-316-12

TM 11-837

TM 11-6626-203-12

Vacuum tube vol

Signal generator.

Frequency meter.

Tube tester.

Field telephone.

Multimeter.

Paragraph 41.

substitute :

Delete subparagraph a and

a. Connect the control unit to a 116- or 280-

volt ac power source in accordance with para

graph 11e (2). Set the CO. POWER switch

to the EXT position and the monitor switch to

the T RADIO & MON position.

Add subparagraphs h and t after sub

paragraph g.

h. Disconnect the control unit from the ac

power source and connect it to the 22- 80-volt

dc power source in accordance with paragraph

lla(l).

t. Repeat the tests described in b through g

above.

Page Jk3, appendix I. Add the following to the references.

TM 11-6625-251-16

TM 11-6806-295-12P

TM 11-5805-295-35P

TM 11-6626-203-12

TM 11-6626-218-12

TM 11-6625-316-12

TM 11-6625-320-35

Test Set TS-140/PCM, Signal Generators SG-15/PCM and SG-

16A/PCM and Decibel Meters ME-22/PCM and ME-22A/PCM.

Operator and Organizational Maintenance Repair Parts and Special

Tools List and Maintenance Allocation Chart: Mountings

MT-79/U and MT-79A/U.

Field and Depot Maintenance Repair Parts and Special Tools List :

Mountings MT-79/U and MT-79A/U.

Operator and Organizational Maintenance Manual: Multimeter

AN/URM-106, Including Multimeter ME-77/U.

Organizational Maintenance Manual : Frequency Meter AN/TSM-16.

Operator and Organizational Maintenance Manual : Test Sets,

Electron Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

DS, GS, and Depot Maintenance Manual : Voltmeter, Meter ME-

30A/U and Voltmeters, Electronic ME-S0B/U and ME-30C/U.

*
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Add appendixes II, III and IV after appendix I.

APPENDIX II

BASIC ISSUE ITEMS

Section I. INTRODUCTION

1. General

This appendix lists items for Control, Radio

Set AN/GSA 7, the component items com

prising it, and the items which accompany it,

or are required for installation, operation, or

operator's maintenance.

2. Explanation of Columns

An explanation of the columns in section II

is given below.

a. Source, Maintenance, and Recoverability

Codes, Column 1.

(1) Source code, column la. The selection

status and source for the listed item

is noted here. The source codes used

are:

Cods Explanation

P Applies to repair part* which are stocked

in or supplied from the GSA/DSA, or

Army supply system, and authorised

for use at indicated maintenance cate

gories.

A Applies to assemblies that are not pro

cured or stocked as such but are made

up of two or more units, each of which

carry individual stock numbers and

descriptions and are procured and

stocked and can be assembled by units

at indicated maintenance categories.

(2) Maintenance code, column lb. The

lowest category of maintenance auth

orized to install the listed item is

noted here. The maintenance codes

used are as follows :

Cm4m Ezplanaturn

C Operator/Crew

O Organisational Maintenance

(8) Recoverability code, column lc. The

information in this column indicates

whether unserviceable items should

be returned for recovery or salvage.

Recoverability code and its explana

tion are as follows:

NoU. When no code is indicated in the

recoverability column, the part will be con

sidered expendable.

Codm Explanation

R Applies to repair parts and assemblies

that are economically repairable at DSU

and GSU activities and are normally

furnished by supply on an exchange

basis.

b. Federal Stock Number, Column 2. The

Federal stock number for the item is indicated

in this column.

c. Description, Column 3. The Federal item

name, a five-digit manufacturer's code, and

part number are included in this column.

d. Unit of Issue, Column 4. The unit used

as a basis of issue (e.g. ea, pr, ft, yd, etc) is

noted in this column.

e. Quantity Incorporated in Unit Pack, Col

umn 5. Not used.

/. Quantity Incorporated in Unit, Column 6.

The total quantity of the item used in the

equipment is given in this column.

g. Quantity Authorized, Column 7. The total

quantity of an item required to be on hand and

necessary for the operation and maintenance

of the equipment is given in this column.

h. Illustration, Column 8.

(1) Figure number, column 8a. The num

ber of the illustration in which the

item is shown is indicated in this

column.

(2) Item or symbol number, column 8b.

AOO TTSSA s



The call out number used to reference

the item in the illustration appears in

this column.

3. Federal Supply Codes

This paragraph lists the Federal supply code

with the associated manufacturer's name.

Code Manufacturer'! name

15814 Daniels, C. R.. Inc.

75915 Littlefuse, Inc.

76854 Oak Mfg. Co.

80063 Army Electronics Command

Procurement and Production

Directorate

81349 Military Specifications

81350 Joint Army-Navy Specifications

AGO 77MA
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APPENDIX III

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

1. General

This appendix provides a summary of the

maintenance operations covered in the equip

ment literature for Control, Radio Set AN/

GSA-7. It authorizes categories of maintenance

for specific maintenance functions on repair

able items and components and the tools and

equipment required to perform each function.

This appendix may be used as an aid in plan

ning maintenance operations.

2. Explanation of Format for Maintenance

Allocation Chart

a. Group Number. Not used.

6. Component Assembly Nomenclature. This

column lists the item names of component units,

assemblies, subassemblies, and modules on

which maintenance is authorized.

c. Maintenance Function. This column in

dicates the maintenance category at which per

formance of the specific maintenance function

is authorized. Authorization to perform a func

tion at any category also includes authorization

to perform that function at higher categories.

The codes used represent the various mainte

nance categories as follows:

Cods MaMmuit Catfrt

C Operator/Crew

0 Organizational Maintenance

F Direct Support Maintenance

H General Support Maintenance

D Depot Maintenance

d. Tools and Equipment. The numbers ap

pearing in this column refer to specific tools

and equipment which are identified by these

numbers in section III.

e. Remarks. Self-explanatory.

3. Explanation of Format for Tool and Tost

Equipment Requirements

The columns in the tool and test equipment

requirements chart are as follows :

a. Tools and Equipment. The numbers in

this column coincide with the numbers used in

the tools and equipment column of the MAC.

The numbers indicate the applicable tool for

the maintenance function.

b. Maintenance Category. The codes in this

column indicate the maintenance category nor

mally allocated the facility.

c. Nomenclature. This column lists tools,

test, and maintenance equipment required to

perform the maintenance functions.

d. Federal Stock Number. This column lists

the Federal stock number.

e. Tool Number. Not used.

AGO TINA



 

10 aoo mu



lOOLlUMKR

FEDERAL
SlOCK IMIilHI

i i i ! ! i 1 1 i

JIREMENTS

TOOLANDTESTEQUIPMENTREQI

1

f

I

B §f ? jj

. B 8 If * 1

~ f S g ? 1 1 5 2 *

1 1 ? I n s i i

s g f ! ! 8 i Bi 6 £

! 1 1 1 1 1 s it 1

1 1 » °. °. 1 a ■ °-
■ £ ■ ■ o 2 -

si

o

AOO TTNA II



APPENDIX IV

ORGANIZATIONAL, DS, OS, AND DEPOT MAINTENANCE REPAIR PARTS

Section I. INTRODUCTION

1. General noted here. Source codes and their

This appendix contains a list of repair parts explanations are as follows :

required for the performance of organizational c<xu Etpunatum

maintenance and a list covering the correspond- P - Applies to repair parts that are stocked in

ing requirements for direct support, general or supple 'rom the gsa/asa, or

support, and depot maintenance for Control, Army 8U?ply *n?

_ ,, _ . . . _ _ . , . for use at indicated maintenance cate-Radio Set AN/GSA-7. Each group is arranged gories.

in alphabetical sequence. A Applies to assemblies that are not pro-

NoU. No special tools, test, and support equipment cured or stocked as such but are made

atv required. UP of tw° or more units, each of which

/ carry individual stock numbers and

2. Explanation of Sections descriptions and are procured and

. , , stocked and can be assembled by units
This repair parts list IS divided into Sections : at indicated maintenance categories.

a. Prescribed Load Allowance List (PLA), X2 Applies to repair parts which are not

Section II. The PLA is a consolidated listing stocked. The indicated maintenance

of repair parts allocated for initial stockage «*»*0'* 8Uch "P*iru

. . .. . . . . will attempt to obtain them throughat organizational maintenance. This is a man- «nnib.lization ; if not obtainable

datory minimum Stockage allowance. through cannibalization, such repair

6. Repair Parts for Organizational Mainte- Parts will be requisitioned with sup-

nonce. Section III. Repair parts authorized for porting justification through normal

organizational maintenance is included in this 8upp,y channel8o

section. (2) Maintenance code, column lb. The

e. Repair Parts for DS, GS, and Depot Main- ,owest category of maintenance auth-

tenance, Section IV. This chart lists repair orized to in8ta11 the hsted item 18

parts authorized for maintenance performance noted here,

at direct support, general support, and depot. Co* Explanation

d. Federal Stock Number Index, Section V. c —- Operator/crew

This is a cross-reference index of Federal stock 2 ~~ " <^™i»«°M» Maintenance

. . ... , ., , „ , ,. F Direct Support Maintenancenumbers to illustrations by figure and item H General Support Maintenance

number. ^ ReCovera,bility code, column lc. The

3. Explanation of Columns information in this column indicates

- . . . . , .... whether unserviceable items should

Recoverability code and its explana-
o. Source, Maintenance, and RecoverabiUty tion are u foI]owa .

Codes, Column 1, Sections III and IV.

. , __ . Note. When no code is indicated in the(1) Source code, column la. The Selection recoverability column, the part will be con-

status and source for the listed item is sidered expendable.

12 AGO TT9SA



Cod* Explanation

R Applies to repair parts and assemblies

which are economically repairable at

DSU and GSU activities and normally

are furnished by supply on an exchange

basies.

b. Federal Stock Number, Column 1, Section

II; Column 2, Sections III and IV. The Federal

stock number for the item is indicated in this

column.

c. Description, Column 2, Section II; Column

3, Sections III and IV. The Federal item name,

five-digit manufacturer's code, and a part num

ber are included in this column. For subsequent

appearances of the same item, the manufactur

er's code and part number are omitted. The

original group in which the item first appeared

is referenced in the list and will follow the

item name, e.g., "RESISTOR, FIXED, COM

POSITION : See Group II.

d. Unit of Issue, Column U, Sections III and

IV. The unit used as a basis of issue (e.g. ea,

pr, ft, yd, etc) is noted in this column.

e. Quantity Incorporated in Unit Pack, Col

umn 4, Section II; Column 5, Sections III and

IV. Not used.

/. Quantity Incorporated in Unit, Column 6,

Sections III and IV. The quantity of repair

parts in an assembly is given in this column.

g. Maintenance Allowance, Column 3, Sec

tion II; Column 7, Sections III and IV.

(1) The allowance columns are divided

into subcolumns. The total quantity

of items authorized for the number

of equipments supported is indicated

in each subcolumn opposite the first

appearance of each item. Subsequent

appearances of the same item will

have no entry in the allowance col

umns but will have a reference, in the

description column, to the first ap

pearance of the item. Items auth

orized for use as required but not for

initial stockage are identified with an

asterisk (*) in the allowance column.

(2) The quantitative allowances for or

ganizational category of maintenance

represents one initial prescribed load

for a 15-day period for the number

of equipments supported. Units and

organizations authorized additional

prescribed loads will multiply the

number of prescribed loads authorized

by the quantity of repair parts re

flected in the appropriate density

column to obtain the total quantity of

repair parts authorized.

(3) Subsequent changes to organizational

allowances will be limited as follows:

No change in the range of items is

authorized. If additional items are

considered necessary, recommendation

should be forwarded to Commanding

General, U.S. Army Electronics Com

mand, ATTN: AMSEI^MR-NMP-

CM, Fort Monmouth, NJ., 07708 ; for

exception or revision to the allowance

list. Revisions to the range of items

authorized will be made by the USA

ECOM National Maintenance Point

based upon engineering experience,

demand data, or TAERS information.

(4) The quantitative allowances for DS/

GS categories of maintenance will

represent initial stockage for a 30-day

period for the number of equipments

supported.

h. One-Year Allowances Per 100 Equip

ments/Contingency Planning Purposes, Column

8, Section IV. Opposite the first appearance of

each item, the total quantity required for dis

tribution and contingency planning purposes

is indicated. The range of items indicates total

quantities of all authorized items required to

provide for adequate support of 100 equipments

for one year.

t. Illustration, Column 8, Section III; Column

10 Section IV.

(1) Figure number, columns 8a and 10a.

The number of the illustration in

which the item is shown is indicated

in this column.

(2) Item of symbol number, columns 8b

and 10b. The callout number used to

reference the item in the illustration

is indicated in this column.

j. Depot Maintenance Allowance Per 100

Equipments, Column 9, Section IV. This col

umn indicates the total quantity of each item

authorized depot maintenance for 100 equip

ments. Subsequent appearances of the same

13
AGO TTMA



item will have no entry in this column, but will

have a reference in the description column to

the first appearance of the item.

4. location of Repair Parts

a. When the Federal stock number is un

known follow the procedures given in (1)

through (4) below.

(1) Locate the appropriate appendix of

the repair parts list

(2) If the item or symbol number is avail

able, locate the item by scrutiny of

columns 86 and 106 of the repair

parts list

(8) If the item, symbol, or figure number

is not known check the description

column (column 8) in the repair parts

list to locate the part The parts in

this column are arranged in alpha

betical order.

(4) Locate the applicable illustration in

this manual and note the figure num

ber and item number. Use the repair

parts listing and locate the figure

number and/or item number as noted

on the illustration.

6. When the Federal stock number is known,

use the repair part listing to find the part and

the figure and item numbers as noted in the

index of Federal stock numbers.

5. Federal Supply Codes

This paragraph lists the Federal supply code

and the associated manufacturer's name.

Matter MwhMmt'I —M

00000 Ordnance Corp*.

01181 Allen-Bradley Co.

08888 Military Supply Standards

18499 Collins Radio Co.

Codar Rapids Division

46884 Ponn Engineering- and Mfg. Corp.

70779 General Instrument Corp.

Automatic Manufacturing Division

71400 Bussmann Mfg. Division of

McGraw-Edison Co.

76918 LitUefuse, Inc.

80068 Army Electronics Command

Procurement and Production Directorate.

81348 Federal Specifications.

81849 Military Specifications.

81860 Joint Army-Navy Specifications.

88S30 Smith, Herman H., Inc.

84171 Arco Electronics, Inc.

96906 Military Standard.
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mam n. wgrog load allcmabcs list

MISCtlllO LOAD AUOWANCI
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M
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M

mopT nvn abssolt

ECOX WO HO. M-D-328361

5325-622-525* stud, tubhlooc, pastereb: 80063; a*-s-326365 • » 2 2

5355-577-W6* CTOB: 80063; W-c-328371 • • • 2

5920-1*2-7383 run, cartridge, ni-26: 71*00; acli 2 2 3 6

5920-295-9602 rust, CARTRIDOB: 80063; W-B-328393 2 2 3 6

5920-523-19*0 CAP, ELECTRICAL: 75915; 3*2O06-5A-l • • • 1

5935-162-3087 COVn, ELECTRICAL COHHECTOB: 80063; «-J-328370 • » 1

GROUP III

LOWER CHASSIS ASSEMBLY

BCCM DWG BO. SN-D-328386

5910-577-1*59 capacitor, nxxn, electrolytic: 813*9; cs53C2504 • • 2

5910-75* -6931 CAPACITOB, PIXED, ELECTROLYTIC: 813*9; CF51C5010 • • 2

5960-188-6593 ELECTBOB TUBE: 813*9; 5696 3 9 22 *2

5960-268-0210 ELECTBOH TOBE: 813*9; 58l*A 2 3 13

5960-262-3763 ELECTBOB TUBE: 813*9; 0B2WA 2 2 8

5960-6B6-8O8T SHIELD, ELECTBOB TOBE: 96906; KS-2*233-5 • • 1

5960-686-8119 SHIELD, ELECTBOB TOBE: 96906; KS-2*233-l, typt 1 • • 1

5960-T29-8150 SHIELD, ELECTBOB TUBE: 96906; KS-2*233-3 • • 1

6130-583-3693 VIBRATOR, IBTEBBUPTER: 80O63; W-C-32839* • « 2

GROUP rv

UPPER CHASSIS ASSEMBLY

ECOM DWG BO. »-D-328**3

5960-188-8515 ELECTRO* TOBE: 813*9; &* 2 3 7 13

5960-237-6917 ELECTBOB TOBE: 813*9; 5725 2 2 * 8

5960-262-0286 ELECTBOB TOBE: 813*9; 5651WA 2 2 k S

5960-6B6-8085 SHIELD, ELECTBOB TOBE: 96906; MS-2*233-2 • • • 1

GROUP VI

CABLE ASSEMBLIES

5935-259-*5*5 PLUO, TIP: 83330; 108; (p/o W5) • • • 1

5935-518-9653 COBHBCTOR, PLUG, ELECTRICAL: 813*9; UP120M (MS-91l8*-l) ;

(P/o Wl)

• • • 1

MM TTMA II



u*3

ITS

0
12

0
T2

»I
820

969S!6nCt8:aa/unoaixna

0T0S3IS33:6iCT8:3ii«ioiuoaia'aaxu'uoiiovdvami.af.ia3!6nCi8^6S'nom,aaa'aaau'hojiowvo

98£82E-d-iecmonanooa

jnawssvsissvkdaanon

nidnouo

49£8££-s-icE9008:aaiHiS¥jxdotnh/u'arus

T2.C92C-0-HS!£9009:80101

£6£g2£-a-ws:£9ooe:aoaiHXHVD'asru

noviooiii=92-01'asaiuuvo'asru

oi£eg£-a-ie:£9oo8:aoisajui03ivowtaaia'aaAOO

T-VS-900eti£!4*6Sl:iV3im03T3*dVO
I9£82E-a-t6-,onaNooa

xiaKassv•omuumu

iidnoao

6S£8e£*-MS-,onamom

jnawssvTauvdauvsissnu

idnouo

(aiqapuadxauousiBajtejm)04£86£-ia-3S

:£9O08!J*sndjnbaajjnKqpapaauuau.A

XiIBO*^euo^neJJCpueuopaujn-}sjja-j^*ttsuBJi

oipsj»m'dfnb?*[cj^uoj»in£joss»3?usj}uepu»i)Bon-S*ssqxjavcvMsndsuo

)uauiđ[nbaaucqda-[a^Xja^Bq{socj/asjaA^aoajpue
■jt»))iHsusJ3jcsjdAiaaajcfpsjSUT^sauuooja^U*

jSsuejussipjAOJd:J.-VSO/NV13SOIQVUlOMINOO

£649-88*-0965
£9i£-39«-0964

T£69-<|4i.-OT64

64»t-U4-OX64

<r454-es9-4e£4

1801-U4-44E4

2096-462-0264

£8£i-eni-0264

180£-29I-4£64

0n6T-£24-O264
L6£*-£i|4-0284

)T08WA*

UOSJJJ

0■)

0v)

80O)

S)OtXVaUSfmi

*)

'*1V•J.*VVN

dmoAvati

U)

0)
AJ.O om

M
0I)f*

(S)
AJ.O

O*
* Nf*

)

9S*C2
"I30OM

)OUd*UD*30

030S

ivuaau

rt)

3DNVN31NIVW*VNOI1VZINVOVOHOdSliVd«IVd3B

ajKVNjjjuvwivnoiiv)imvohomojsmvdaiwaa-i**NOixoas



»

ii

S OOMS

r-< ^ ft
3

to CO -«

Hi

2 OSHZ
t- -# -» •

• 08-9 m CM CM *

at CM • • • • CM CM CM •

2 IK 'I

tit

gin««i jo UNO 1 1 1 1 1 : : ::::::

4x K

5 aoOO D3K

a 03 •AMIVW

3 oo aoxnosl

B B 1 M

t C

* C * fc S IS * fl

N « ft M N

 

 

$ fi £ 8 $
i i i i i

t-S s s &
<Jv CT\ rH

lf\ lf\ W\ If* W

r4 in d " \C *ar

£8$8iSSco,S

sss«MM• i i i • ■ • *

HHHH

oooooooo

AGO 77MA 17



a

Hi

S oom

£ os-hi

g e»H

gin—jo linn

i

<
z
ai
»-

Z

<
z

o

5

z

<

0

o

<

 

8 MOO *3>M

Sli OO 'XNIVN

3 OS

 

4

'9 AOO TTMA



#

'dinoa mm
S MM "MTV

-XNIW< XOrfKJ

_ ^3 AOOJJOl

g'rfinoa OMKM

*1V 'MA I

3

3 ofl-ii

gOM II

3 OJH

S ooi-hs

a os-hi

3 on

i fgiii

BWIMIMum i

■ Ml

M *-

-2

o **

go

 

« MOO -3IM

30 3 '1MVM

.» M

Mil
i a to .

il*!f«1f

si

if

 

iiv!

!

le

II

'8
en
I

B Bi Bi

§5
Q

II

t
& 6

1

s

a a a a a a

AOO tIMA 19



u

 M

'dinoi ooi

"'■IXIVW UMBO

o

~W JO0XN3|

IS'dinoa ooi mm
•/WIV 'MA I

U\ l/\ 00

gOM-li

• OSHZ

3 on

3 001-HS

15 Ot-U

3 OH

2 u*t

a

3ins« JOxiNrt
it:

P *

2|

h 2

at e

5 a

« <

 

a s

5 2

BP El

J
I I I | i III

s i i s i a i s
iiii i iii

Bi Q\ A A A ft
hft TV W\ U\ l/\ t/\ l/\ t/\

g loop 'oim!

j O 0 'IH1VH

3 ooiOMno^ ft ft

AGO TTMA



_ 2

W'1MIVW XM30

„ "Id A3Bi.N0 m

S'rfinoa 001 MM

*-iv *ma 1

Soont
CM M M

*

i 3 CM CM 01 •

4

Z oi-t • • •

i

c oons
CM M CM

Q
s ■ OS-il

CM CM CM •

3 on * • • •

5 fc

81

131 J

i]

i

■ii

cjinoi ooi

MM *M-)V

B

J g_

H

" " * S S S—s_ J !_ JLJ L_L

?. z
<

5 z
o -
a. <

v) »-

-2

5 o

«<

5

J

u

6

 

03 ONI

e 6 s

I
8 1

I
Si

i s s

u 30O3 ,03d

• 03 'XNIVW

5 03 3QMnOSj a a a a a a a a

AGO 7798A



(

-dinaooi

S MM

Effigy

m,1X 'MA 1

S

1!

if

B 4

8

c c c

|<0I Hi

T"

-9T

"W-
T T

"3—~

I PC-HI

3 on

B OOt-M

3 on

9 O ■ = !

IT***

O

3
M

<
« c .

m 5

H

» o

M O

S o

o <
Ik

M

 

eg 04

Cw CM CM CM CM

n h ; ic sr

J 8

ft

I» niml l«
H 63 Q K M
" « J. B 0
? ■ 8 G »

i i| if If h if I] §| ^ u

l H A A A A 3* s !-b -sI «S |? B? B* Bi |! i0 g£ is SS

is is Si Ss E:

ft B)

a Is is

P IK

S Bi IfCO H40 HtPJ

5S SB Si

SB 3a Si

Ji

f f f I i | I

| f f | ? s s a *

£ aooa -o*m

s 3 0 3 'INIVH O fc. fe. •» •» k. »> •» ■> k X It 1

3 03»Hno«



»

si

B

is

'rfinei ooi

M3d "M-IVW'XN!VW XOd30

„ ~W AOSXN3

S dlflM 001 U3d

M1V 'MA 1

a 2
s

0 001-tS
n d*

s • os-tz M cm en

„ z
t" 2 oj-i » • CM

-I o OOI-IS
CM N

o Q • OS-U
CM CM O\

o

i OH
• •

«anssi jo unci

Hi U

o?
a. <

%*

-2

5 o

o *

03 ONI

J g £

5 MOO '91N

• 05 -XN1VW

3 aoaounosj

g_g_g

«

£ £

cm cm cm CM CM CM CM

§ 8 8

a s

CM M cm cm

c\j cm cm cm

| | ♦> » » fc fc

E E

Bl

EG

k£

m

i?

p o

Si?
U ON
< J

35

a. i*i
< H
U CO

O\ O\

(?» m
i-4 iH <-t
CO CO CO

fci a &

.ft

9 pa

3»

*c\. - m

5a 38

Si g« SI!

I

 

s 8

Co
CM

o in

e go Eco is

3 9

f *

i j

s s
0\ O\

VO Ov

8? $

U> lf\ U>

0 CO* ON CD ^

J t 3 * 3

1 I I ? *

O\ S O\ O^ S
IT\ IT* IT\ (f\ M>

O O O

a si

AGO TTMA



"Id AD0XN3I

|S dlfl03 001 U3d

-M1V "MA I

it

• z

•dinoa ooi

» M3d 'M1VW'XNIVW XOd3Q

5 ooi-ts

• Ot-U

1 OIH

■ OtHZ

3 on

S EiHg

fill"

-J

g

e

gee

rH J CU

'snssi doxiNnl

Ml

<
« HI
UJ M

a z

si

«» >-

-2

m O

5 o

o «
»•

M

■
<

ONI

gig

i aooo 'am

gOg "XNIVW

3 <ra aoanosj

■ ■

g

1 gS g

-»

eg
>

J -a

itO

KCO
J CM

a jo

6 Ejl 6

- <m

B m H en

is «a

 

ON

t

R

<C U\

8 8 8

'4 AGO TTMA



si

A30XNOI

S'rfinexooi mm

'm-iv| MA I

is w

S|

•dines ooi

« MM 1M1V

I
O

8

I 001-It

• os-i:

3 oz-i

S 001-IS

• OSHI

3 OH

M

<
U m
m li

to >-

-2

S o

n <

00 ONI

sfl!

u

3

s «

930681 JO J.INH
r j s i s i s : : i t : 8 8

 

6 i

M M

I! 23

- o

il

i
m

<3

r-

2

o
.-1

I
o

5 SOOO 03M ■

8 • as mnivw fc. to. U. h. U. U. O k, ft. fe. h. h k u.

s ooaoMnos a as < a 8 * s a a s s a. o.

AGO 77MA 25



si

if

•jinoa ooi

MM *m~iv

"INIVW XQ4X

n3 joolfof

'41009 001 KM
•MTV MA I

SOOHS

13 OZ-H

5 OtHI

C 001-K

• OJHl

s a s
3 3 3

21

S 2 a

0\

3 r?
m o

3 on

Ei-i

i uni

gjnssi JOJ-wnl

Mi M

MJ

00 ONI

 

j woo •3m|

a o a 'jtum

3 oesMtnod

«

 

I 1

f fi f

if\ ia tr»

a s I

AGO MMA



81

•s

I
i

a d S s

•

SI

i

1) C 8

g MM "MTV

'iMIVW XMH

-dinoa ooi d
a

SMinea ooi mm

A39J.N3 * •» a
a 2

-IV 'MA 1

00)-It
m

i

u

8s 0S-II
• * •

s I

3 01-1

0OIHS
p< ^ ft n

1

s

w

OSHI
•

3 02—1

n

gjn»« JoxiNn
1 1 1 1 1 1 1 1 1 1 1 t t

REPAIRPARTSFORDIRECTSUPPORT,GENERALSUPPORT.

ANDDEPOTMAINTENANCE

j
i

! !

1 1
1 8

H

if IS Iv SS 3| 3j 2J 2§ | J |

8 t

li

0K i OK l

if g
u ii it H H a a a i h i 1 i i

0 ONI
{

x>

J "
1 1 *

: m

M

—

ft 1
1 1 I i |j

R 3

M !!

^
\

m 3

* « fc 9 5

5 30O3

u*\ 1Hi n

• III

s § 0 3 XNIVH

3 ooaounot

AOO TTMA



8

is?

if

I'll

-dines ooi

M3d 'M1V
■INIWS XOd30

'dinos 001 MM
•M1V 'MA

5 00HS

• os-tz

IB
#-«
RE

S s S OS

CM

S

«

"5"

e

e

CY C\J Oi c\j

N CU CM «

3 OZH

S OOHS

• OS-iZ

\ OZ-i

CVl CO

O

a.
3
M

<
m m
Hi (J

6z

2|

- 2

H.

M

■I
<

g

 

00 ONI

J _

sSgl

? ?

s s s §Cr\ o\ cr*
lA *A «A tTi

a
•

¥\ -» Q
a a 3 S
H * r- in

a t c §
U\ irv ON ^
I I ■ I
ft H H t£
Q V W *t
<*i C7\ ct* «7\
IA W\ (/\ tr>

S aooo 'aw

803 XNIVW

3 ooaoHnod 8 H

AGO TTNA



u)

£A)'TA)

TT3X'tax

£3

)

IIIdnoJO»»S:)*3Cn'*OHSVfl
IIdncJOMS:*Xn*IHHSV«iidnojo»»s-yam'naHsv«

19"ST->|OT!0S£I8:AVU'*EWSVn

Et«ieee-a-«-£9009

:nnoa-d3J£'nanod'HawojSNWii

'£9009:om"ivmwaii-iiEgeE-a-w

!E9O0B:om'1VNIKI31

8-0<|65-SW

:893800vus7iwii«ai

2T*83E-a-«

!E9008:crcvoaiwumeu

60T82E-8-»e

^£9009|aavoaivnihui

e-6ii82E-a-ie!£90oeomvjs

*OdEOTSJ,

'6<iEieHOHioaia'laaoos

ZO0ZOTSJ,

!6iEt2:aaALHomaana'laxoos

*Od*OTSl

•6n£x8:aanimuora'imoos

(panujjuoo)1-VSO/MV

663E-S1O-0TE5
13J.E-96T-0TES

0IH3-<|£S-0T£S
E86I-339-0S6S

8£*E-i18-0«i65

£300-936-0165

59)-09T-SE65

5466-989-5£65

681S-093-SE65

0MM)KMNAS

MOW3JJ

<■>

CTS)mnsu

*NOI0V0S)TII

(M)

oPI

S3
oc

(6)

Qv18"

'asifin*)

)

0

S-S

0*WMAVOOt
0

0I)f*
*3)I

A0O

(»)

))T)*
DMI|AJ.O

(S)

)OI00*dOS30

(t)

»s»CII

XDOS1VM3QU

w

33NVN31NIVW10430ONV

'laoddnsivn3N30inoddns133111aaojsmvdmvdsa



I?

5

■c
w

A

• 2
u

t

) ft
3 o

ao1

H Si Si Si Si

On
'dinoa ooi

5 d3d *M1V
XNIVW XOd30

"Id A30-LND|

»"din03 001 «3d
•miv 'MA I

n «o

5 oont
CM ft

• OS-i!

0l-«

G 001-tS

OS-U

OlH

Jsnssi joiiNri

ft. <

«/> >-

.- o

o ft

at O

Q Q

O <

 

! Il

 

3 sae

-i _

0 0
in it\

O

5 3003 °33M

joa "XNIVW

3 03 Z3MDod



ŝ?

s

o 3

L "rfinoj oot
'« M3d *M~IV

XNIVH INK

•mtv "MA i

CO CO

»

N

2

gOM-H

3 oi-i

S 00IH5

■ OS-iZ

3 OH

[Sanssi JoxiNif

3

<
■ iu
m u

o5

2|

u •■

■ o

5 o

t

5*

s §:

s c

|j M

si

5 1 o 8<mi <<*■>■
UZi o X ■

»on m cc n

fiss

I i§

R . O

«5 °

gat
Sh5

 

22 ONI;

3 s

i

$ft

o

8 3003 33M

8 0 9 'JJHVH

3 03

A00 7TMA



 

ago mu



e£3'423'6*30C3*623'neo

£23
)

II

)
22

)

K0l«3T854d3:6<iCT8OIHlMiaia

tudvd'aaau'aoxiavdvs
IIIdnoJO»»soiaiaaiaia

aadvd'aaxu'acunvdvo

25iee£-8-ie:C90oeoiaiaania

aadvd'aaou'ao,iaod»3

VIIIdnojfl»*S:3Wi3TI3*a

voih'aaxu',,owvo

2£i92E-a-w!£9ooe|iaxovaa

6ll82E-a-',,,naH033

xiaxissvanssissvrsaaaan

VAIdltMO

£-9££S£-SM190696|xoon'H3HSVnIIdnoJOMS:X3OT'H3JSVA
19-ST-w!o5£T8-im'arasvn

VIIIdncjoi»s:<UUG'1VIIDM31
(JaddnPu»m^i,^[-3-t6

:£9008:jnaxassvlaoddns

(Jiddnpusq>M»TJ)!mB2f-3-M

:£9ooe:nawssvxaoaans

S

•a|dncJOa«S=38/11.M08A33T3'0T3IHS

III

dnOJO»»S:38ALH0WJ3T3'OTCIHS

(p*nm»O03)i.-VSO/MV

£91T-i8*-OT64

998,-i99-O*64

S29O-E84-0T65

92£9-i£5-0T6S

0*l2-l£S-0*£S
£200-926-0165

1808-989-0965
6TT8-989-0965

nmwioohas

MOW3J.I

0MNfl)

aitfrau

*NOtxvMxs)-ni

(«)

Si
(«)'

zm-

88?(t)

T§
031

I§«3>

)

so

"M1V

J.*VWAVOOC

_J£>

•LI)T)

*3M
-U.O(1)

)0S
DMI

axo
(S)

•c»c>I

(O

03SW0)

M30S

-IVU303J

(fl

31PI

3DNVN31NIVWlOdidONV

'iiioddnslvvaNJomoddnsi33)iia«Odsmvdaivd3«



5 H

Ul
a

si

ui 0

tf

s;

8 8 £!

S'dinos ooi uad

o

•MtV "MA 1

SOOI-IS

CM OJ N

*

3 • OSHZ
Ai CM <M

lYMAI)T. 2 oz-i
* • *

(7)

g 00IHS
CM CM CM

5
o

2 ■ os-u
—W™

X

i 0ZH
• * •

s 1
INC1

3

CM ITv t-

s
,. Z *
£3 0.

Sans,si jo xiNn 5
c ■ • • « 0 0

t
•

: :i 6 S i> o V

Hi u

2i

v> >-

-2

ui ~
ac O

5 o

o «

 

ON
B B

I? B* 5*8

SI 2$

9 n In v qq a, < »in » to » n - n » i

68 Is §S 3 IH i« is is is i§

^1 M VO

8 2§

00 ONI

AU i

s
OS

m ir\

I ■
Lf\ O\

ft £
I T
O O
* r±

5 lOOO 03M|

6 0 0 XNIVH

3 ooBovnosj B B B 8 B B B B B

AGO TTWA



s

Ul

Hi

Si

"If

'dinoa ooi
of M3d *M1V

""XNIWN JLOJ3Q

B ^ S g £

0> -» «-<

S i g
-»
)

f

8 8 8

co trv

'M1V 'MA 1

S

»

pi

5 oons

■ OSHI

J OH

001 -HS
CM OJ CM M «

■ OH!

3 oe-i

0 -

- z y
5 5 C

Vanssi jo xiNrt

Hi M

o 5

21

- o

ac O

5 o

20:

1 §
C <

s e

u »

M _

T 2^
< Kg

8

5

is r

p

.a

f if if
HI Hi
< U < A

ii Hi

i* ^

s

el

1 OA

3 r>

S

in m

 

00 ONI

m fn m 4 H SO Sc fZ*

a

o 30O0 03d:

■03 'XNIVW

3 as xsunosj

AGO TINA



t-

2
5 y-

u
m

si

U Q

ii

k.

-9

O\

ass

K 81 Si & 8J RJ cvl R! «n

'dinoa ooi
• a3d *M"IV

xnivw xodag

"Id ADSJ.NO|

:'dtne3 ooi mm

M1V "MA I

0
z

o

5 oons

• ot—II

2 OIH

001-IS

la os-«

3 oz-i

3 ggig

3

53DSSI dOXINrt

in u

5ia. <

>o I-

-2

m o

5 Q

o *
Ik

M

at

<

 

8 5 8

8s §s

« o. » o. » Ok •

§* I* 8* II as is

00 ONI

-I _

sag!

ON 4 9* IT\
A m v\

f 9 7

■ i i i ■ i i t i T

££££££££££9v ^ &\ 0\ &\ &\ ct* ^ w

S 30OO 33M

8 03 'XNIW4

3 oo a ft a

AGO TTMA



A I

8|

81 j

L 'dine3 ooi
» U3d *M~IV
•iMIVW XOd30

i

i

i

. ""Id A3QJ.N3]

dlDOJ 001 U3d

'M1V 'MA I

>

3

u 001-lt

■ OSHl

I oz-t

G 001-IS

• OS-U

2 0*H

^2

5anssi jo iiNrt

<
•C HI
IU II

=
»

a a

O *
Ifc

M

a.

i

t

00 ONI

2 8 !

gEf

5 30O3 °33M

■ 0 3 'inivw

3 as 33dnod

I
I

8

i |

1 8

5 S

3* IK if if i

i

3

I

o

S
i

st a a a a

A00 TTMA



71

if

II

S M3d 'M1V

XNIVW X0*30

~W A30XN3|

IJS'dinoa ooi H3d

'M1V 'MA I

s

8

SOMHf

I OfH

S 00IHS

8 ■ OSHI

2 OIH

I- ^* -4 0\

9 9"it v »
■ ■
5 g

■I u

25

M »-

-2

m *r
■ O

S o

I

0

is

h

a0

is

v m m

n A a

0

Q

31

CO
-3

4

9lr

S0
I

Ik el ill

03 ONI

BIj

£ t $i • ■
« *a» m j

T V 3

s s s

\o

nan a a a

ago mu



81

3 I j

P 2

*

M

6
c

il

C s? * t C 4

•dinOM 001

g MM "M1V

'iMIVH XOdSO

R
6\

a 2

CM
H
01

„ -Id AD0J.N3

"winoj 001 MM
•«TV *MA 1

S
»

~» s
CO co CO CO

§

*
5 001-K

M CM N Ol CM N Ol Ol CM

i S ■ OSHI
■ » t\i Si • » Ol • * •

s|

H OH

S 00MS
01 CM CM 01 CM Ol 01 CM Ol

2

s

8 • os-u
I N 1 •

Z OJ-H

s IK
'1

NO H m H Ol H H CM

s I £

c 5 : : : : 8 : : 1

o
Ck
a.
3

<
m uj

21

-2

o o

o <

M

ex
<

OO ONI

s * E

0 3000 33M

1 0 3 'XNIVW

3 ooaoMrtoaj

8

- Pi

! S*E K«

! jj**

5 gfe

5-T

'a

if

 

-J

5

ft

4

0

8

)
O

8i

m

a
I

cH

8

m

I*""!
I

8

AGO T7MA



ncncn v. fbmral stock ruber imp

INDEX - FEDERAL STOCK NUMBER CROSS REFERENCE TO

FIGURE AND ITEM NUMRER OR REFERENCE SYMftOl

STOCK NO. rauM NO. ITEM NO.

RKF. IYMKL
FIOURE NO.

ITEM NO.

RKF. SYMBOL

5805-581-9750 21 02 5905-279-2553 23 R2

5820-625-7085 25 Zl

22 R20

5905-ll*-2*78 22 R23

5905-279-3*97 22 R*6

5905-120-117* 22 R36

5905-279-3500 22 R31

5905-171-1986 22 R26, R36, R*7

5905-279-350* 23 R19

5905-171-1999 22 1*0

5905-299-1971 22 R**

5905-171-2005 22 R22

5905-299-20*6 21 Rl

5905-185-6580 22 0

5905-617-6*8* 3 R25

5905-185-69*6 23 K»

5910-060-6372 22 C3*

22 R37, R39, 1*5 5910-126-959* 21 C22

5905-186-3008 22 R33 5910-187-1763 21 C19, C25, C30

5905-192-0390 23 R15 5910-537-5*26 23 C7, C8

22 1*3

5910-537-6328 22 C31

5905-192-O6k9 22 R35 23 C17

23 n*

5910-565-3213 22 C3*

5905-192-0660 22 R30

5910-577-1*59 21 Cll

5905-195-6500 23 RIO, Rll

5910-581-8278 22 C35

5905-195-6817 22 R29

5910-583-0625 21 C23

5905-221-8836 23 «T
5910-583-**82 23 CIO

5905-230-9015 23 R5

5910-620-*727 21 C21

5905-239-0569 23 R17, MB 25 C*

5905-2*9-9*91 22 R21, R32 5910-622-52*9 23 C9

5905-256-0390 23 R3, * 5910-667-*888 23 05, C6, C12, C13,

C15

5905-256-8352 23 R6 2? C2*, C29, C38

5905-279-1869 23 R9 5910-668-*902 21 C28

5905-279-1876 22 R*l 5910-721-2252 21 C2, C3

5905-279-1881 22 *a 5910-75*-6931 21 a

23

5910-76*-128l 22 C3*

5905-279-1883 22 K7 U

5910-802-053* 22 C3*

5905-279-1926 23 »3
5910-818-3290 22 C32

5905-279-251* 22 R28

23 R8, R15 5910-818-9758 23 CIS

5905-279-2519 22 R2*

22 C20, C26, C27

5910-819-57*5 23 Clk

AGO I1MA



INDEX - FEDERAL STOCK NUMIER CROSS REFERENCE TO

FIGURE AND ITEM NUMIER OR REFERENCE SYMBOL

STOCK NO. nouns mo. ITEM NO.

nr. SYMBOL.
STOCK NO. rmm no.

TOM NO.

NEF. SYMBOU

5910-«2O-6llk 22

23

C39

C16

59*5-583-8180

5950-577-3063

5950-583-**88

5950-622-1983

5960-188-6593

5960-188-8515

5960-237-6917

5»60-262-O210

5960-262-0286

21

21

21

23

21

21

21

21

21

21

23

23

R2

59io-883-*552 22 C3*

T2

L3

Tl

5910-883-8075

5910-951-5192

5910-951-7071

5910-951-7073

5910-951-8636

5915-583-W39

5915-628-5186

5920-1*2-7383

5920-295-9602

5930-577-03*0

22 C33

C33

C33

22

V3, v8

V6

22

22 C33, C3*

Vk

22 C33

V2, V7

21 TLX

V5

21 m

ri

5960-262-3763 VI

7

5961-577-621*

5961-978-7660

CP9 thru CR17

7 H

8k

CKl thru CBk,

CS5 thru CH87

5930-583-273k 7 82 5999-583-5809 23 U, L2

5930-583-2735 7 S3 6130-583-3693 21 01

5930-583-2736 7 81 62kO-295-136B 32 ■6

5935-129-3081 23 X01

5935-160-1365 23

22

XV2

m

5935-201-3952 81 Jl

5935-201-3998 7 J2

5935-258-9971. 21 PI

5935-260-5789 23 XC1, xcu

5935-5*9-26*6 7 J5

5935-583-8291 7 J3, J*

5935-686-9955 23

22

ra, xv3

XV*, XV5, XV6,

XV8

59*0-223-5293 7 El thru E5

59*5-577-2923 21 K3

59*5-583-751". 21 K5

59*5-583-7519 23 U

59*5-583-7558 21 K*

41
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By Order of the Secretary of the Army :

Official:

HAROLD K. JOHNSON,

General, United States Army,

Chief of Staff.

KENNETH G. WICKHAM,

Major General, United State* Army,

The Adjutant General.

Distribution :

i4e(tv« Army:

USASA (2) USASESCS (6)

CNGB (1) USAADS (10)

OCC-E (7) USAAMS (10)

Dir/Trans (1) USAARMS (2)

CofEngrs (1) USAIS (2)

TSG (1) USAES (2)

CofSptS (1) USATC Armor (2)

USAARENBD (2) USATC Bngr (2)

USAAESWBD (6) USATC Inf (2)

USACDCEA (1) USASTC (2)

USACDCCBRA (1) WRAMC (1)

USACDGCEA (1) Army Pic Cen (2)

USACDCCEA Ft Huachuca (1) USACDCEC (10)

USACDCOA (1) Inatl (2) except

USACDCQMA (1) Fort Hancock (4)

USACDCTA (1) Fort Gordon (10)

USACDCARMA (1) Fort Huachuca (10)

USACDCAVNA (1) WSMR (6)

USACDCARTYA (1) Fort Carson (25)

USACDCSWA (1) Fort Knox (12)

USACDCADA (1) Army Dep (2) except

USA1IC (6) LBAD (14)

USCONARC (6) SAAD (SO)

ARADCOM (6) TOAD (14)

ARADCOM Rgn (2) LEAD (7)

OS Msj Comd (4) SHAD (8)

LOGCOMD (2) NAAD (6)

USAMICOM (4) SVAD (5)

USASTRATCOM (4) CHAD (8)

USAESC (70) ATAD (10)

MDW (1) GENDEPS (2)

Annie* (2) except Sir Sec GENDEPS (6]

Eight (6) Si» Dep (12)

1st Car DiT (6) Sit FLDMS (2)

Corps (2) AMS (1)

USAC (8) USAERDAA (2)

USAERDAW (18)

USACRREL (2)

Units Org- under fol TOE:

(2 cya each)

607th USASA Gp (6)

608th USASA Gp (6)

818th USASA Bn (6)

810th USASA Bn (6)

177th USASA Co (6)

182nd USASA Co (6)

183rd USASA Co (6)

184th USASA Co (6)

Stc Collages (2)

6-617

6-186

6-186

6-800

6-846

6-846
USASCS (6)



11-127

6-386
11-166

6-405
11-167

6-406 11-168

6-415
11-500 (AA-AC)

6-416
11-687

6-435
11-692

6-436
11-597m m

6-440
17

6-575

6-576
17-100

6-677
17-102

7
82-53

7-100
82-67

7-102
82-68

11-7 82-600

87

11-38 87-100

11-67 87-102

11-68 44-86

U-86 44-86

11-87 44-636

11-97 44-636

11-88 67

11-117 67-100

SG: State AG (3) ; unite—same as active Army except allowance is one (1) copy per unit

VSAR: None.

For explanation of abbreviations used, see AR 320-50.





Chang** in Fore*: C 3, C 4, and C 5

TM 11-5135-15

C 5

HEADQUARTERS

DEPARTMENT OF THE ARMY

Wvshington, D. C, 16 January, 1970

RADIO SET CONTROL AN/OSA-7

Change

No. 5

TM 11-5135-15, 7 May 1958 is changed as follows:

Note

The parenthetical reference to previous

changes (example: page 1 of C 3) indicates

that pertinent information was published

in that change.

Page 3 (page 1 of C 3). Delete paragraph 1.1 and

substitute :

1.1 Indexes off Publications

a. DA Pom 310-i. Refer to the latest issue

of DA Pam 310-4 to determine whether there are

any new editions, changes, or additional publi

cations pertaining to the equipment.

6. DA Pam 310-7. Refer to the latest issue of

DA Pam 310-7 to determine whether there are

any modification work orders (MWO's) pertaining

to the equipment .

Page 3 (page 2 of C 3). Delete paragraph 2 and

substitute :

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory

Equipment. Use equipment forms and records in

accordance with instructions in TM 38-750.

b. Report of Packaging and Handling Deficien

cies. Fill out and forward DD Forms 6 (Report of

Packaging and Handling Deficiencies) as pre

scribed in AR 700-58 (Army), NAVSANDA Pub

lications 378 (Navy), and AFR 71-4 (Air Force).

c. Discrepancy in Shipment Report (DISREP)

SF 361). Fill out and forward Discrepancy in

Shipment Report (DISREP) (SF 361) as pre

scribed in AR 55-38 (Army), NAVSUP Pub 459

(Navy), AFM 75-34 (Air Force), and MCO P46-

10.19 (Marine Corps).

d. Reporting of Equipment Manual Improve

ments. Reporting of errors, omissions, and recom

mendations for improving this publication by the

individual user is encouraged. Reports should be

submitted on DA Form 2028 (Recommended

Changes to Publications) and forwarded direct to

Commanding General, U.S. Army Electronics

Command, ATTN: AMSEL-ME-NMP-AD.

Fort Monmouth, N.J. 07703.

Page 40. Add chapter 5.1 after chapter 5.

CHAPTER 5.1

DEPOT OVERHAUL STANDARDS

41.1 Applicability off Depot Overhaul

Standards

The tests outlined in this chapter are designed to

measure the performance capability of a repaired

radio set control. Radio set controls that are to be

returned to stock should meet the standards given

in these tests.

41.2 Applicable References

o. Repair Standards. Applicable procedures of

the depots performing this test and the general

standards for repaired electronic equipment given

in TB SIG 355-1, TB SIG 355-2, and TB SIG

355-3, form a part of the requirements for testing

this equipment.

b. Technical Publication. This manual is the only

technical publication applicable to the equipment

(refer to DA Pam 310-4 for changes in force):

c. Modification Work Orders. Perform all mod

ification work orders applicable to this equipment

before making the tests specified. DA Pam 310-7

lists all applicable MWO's.

1



41.3. Additional Equipment Required

In addition to the test equipment in the mainte

nance allocation chart (MAC), the following

equipment is required:

/torn fWml Start Qam-

tfrabr •»>

Telephone Set TA-312/PT 6806-643-0012 1

Handset H-33B/PT 6966-163-9947 1

Multimeter, TS-362'/U 6626-242-6023 1

Oscilloscope 0S-8A/U 6626-643-1740 1

Audio Oscillator TS-421/U 6626-669-0228 1

6645-719-8960 1

Frequency Counter AN/USM-207. . 6626-911-6368 1

Power Supply 0-30V DC Electro NSN 1

Model NF (or equivalent).

Resistor, noninductive 160 ohms NSN

-6% 2W.

Resistor, noninductive 2000 ohms NSN 1

*5%2W.

Resistor, noninductive 600 ohms NSN 1

-6%2W.

Capacitor, 20 MFD fixed Electro- NSN 1

lytic 150 vdc.

41.4. General Test Requirements

When a repaired equipment is being tested, per

form tests in sequence and comply with prepara

tory instructions.

o. Scope of Teste. The following tests will be

performed to assure the acceptability of repaired

radio set controls for return to stock:

(1) Physical test and inspection.

(2) Electrical tsets.

(3) Operational tests.

b. Initial Conditions.

(1) Perform all tests at room temperature.

(2) Properly ground all equipment before

making power connections.

41.5 Physical Test and Inspection

The equipment must neet the mechanical and

visual requirements specified in inspection stan

dards TB SIG 355-1, -2, and -3.

41.6 Electrical Tests

a. Output Level—1600 Cycles (fig. 24.1)

(1) Connect a 150-ohm resistor across pins

C and E of RADIO receptacle J3 or J4 (fig. 7 )

(2) Connect the ME-30A/U and ths AN/

USM-207 across the 150-ohm resistor.

<3) Position the C. O. POWER switch to

EXT. and the RADIO & MON switch (fig. 7)

to T RADIO and MON.

(4) Position the OFF-AC-DC switch to AC

and apply 110 VAC to pinr C and A of POWER

receptacle J2.

(5) With the TS-421/U connected to the

LINE terminals, apply a 20 cps signal at a level

of 20 volts plus or minus 2 volts.

(6) The ME-30A/U must indicate between

0.1 and 0.2 volt.

(7) The AN/USM-207 must indicate 1600

cycles plus or minus 20 cps. The 1600 cycle signal

must be prolonged for at least 2 seconds after the

TS-421 /U is turned off.

(8) Position the OFF-AC-DC switch to OFF

and disconnect the 110 VAC source from the

AN/GSA-7.

(9) Apply 26 volts dc plus or minus 2.0 volts

to terminals D ( + ) and B ( - ) of POWER recep

tacle J2 and position the OFF-AC-DC switch to

DC.

(10) Repeat (5) through (8) above except in

(8) disconnect the 26 VDC source instead of the

110 VAC source.

(11) Turn the POWER SELECT switch to

230 V. Apply 230 VAC, to terminals C and A of

the AN /GSA-7 POWER receptacle J2 and pos

ition the OFF-AC-DC switch to AC.

CAUTION

Never apply 230 VAC source to the AN /

GSA-7 with the POWER SELECT

switch in the 115V position.

(12) Repeat (5) through (8) above except in

(8) disconnect the 230 VAC source instead of the

110 VAC source.

(13) Disconnect the 150-ohm resistor and the

test equipment from the AN /GSA-7.

(14) Turn the POWER SELECT switch to

115V and apply 115 VAC, 60 cps to terminals C

and A of POWER receptacle J2 for the remaining

tests.

mvssa-t
 

MC-SOA/U

EL3l»S-lv-CS-T»M

FiQv • U.l Output Uttl Utt, 1600 eyeU*.

1



b. Output Level—SO Cycle* (fig. 24.2).

(1) Connect a 20 MFD capacitor in series

vrith a 2000 ohm resis'or across the LINE

terminals.

(2) Connect the ME-30A/U and the OS-

CA /U vertical input across the 2000-ohm resistor.

(3) Position the OFF-AC-DC switch to AC.

(4) Connect the SG-15/PCM i,o terminals A

and B of RADIO receptacle J3 or J4. Adjust the

SG-15/PCM to a frequency of 1600 cycles plus or

minus 30 cycles at an output level of -20 dbm

(77.5 millivolts nns).

(5) With the TS-421 /U and the AN/USM-

207 connected to the horizontal input of the OS-

8A IV, adjust the TS-421 /U for a 1 to 1 ratio.

Lissajous pattern on the OS-8A/U. The output

frequency indicatea on the AN/USM-207 must

be 20 cycles plus or minus 2 cycles.

(6) The output voltage across the 2000-ohm

resistor as indicated on the ME-30A IV must be

greater than 40 volts rms.

(7) Disconnect the SG-15 /PCM and hold the

RADIO & MON switch in the RTEL position.

The indication on the ME-30A IV must be greater

than 40 volts rms.

(8) Position the OFF-AC-DC switch to

)FF. Disconnect the capacitor, resistor and the

est equipment from the AN /GSA-7.

ma

tour

I

MC-JOA/U

M-I5/PCM

J- vert, input

o-

NOMt. MTVT

rs-«ti/u

CLSIJS 15-CJ-TM-I

Ffgi.fr *4? Output level test, SO cycles.

c. Loss From Line Terminate to RADIO Recep

tacles (Pins C and E).

(1) Connect a 150-ohm reststor across pins

C and E of RADIO receptacle J3 or J4.

(2) Connect the ME-30A/U across the 150-

ohm resistor.

(3) Connect the TS-421 , U across the LINE

terminals and position the OFF-AC-DC switch

to AC

(4) Adjust the TS-421 /U to a frequency of

1000 cycles at a level of 0 db. Record the ME-

30A /U indication for reference.

(5) The loss must not exceed 3 db when the

TS-421 IV is adjusted from 300 to 3500 cycles.

(6) Disconnect the 150-ohm resistor and the

test equipment from the AN /GSA-7.

(7) Position the OFF-AC-DC switch to

OFF.

d. Lou From RADIO Receptacle (Pins A and B)

LINE Terminals.

(1) Connect a 600-ohm resistor and the ME-

30A/U across the LINE terminals.

(2) Connect the SG-15 /PCM across pins A

and B of RADIO receptacle J3 or J4.

(3) Position the OFF-AC-DC switch to AC

and ths RADIO & MON-TEL switch to T.

(4) Adjust the SG-15 /PCM to a frecjency

of 1000 cycles at a level of 0 db. Record the ME-

30A /U indication for reference.

(5) The loss must not exceed 1.5 db when the

SG-15 /PCM is adjusted from 300 to 3500 cycles.

(6) Position the OFF-AC-DC switch to

OFF. Disconnect the 600-ohm resistor and the

test equipment from the AN /GSA-7.

e. Warning Device Test.

(1) Short the LINE terminals and connect

the H-33B/PT to the PHONE receptacle.

(2) Position the RADIO & MON-TEL

SWITCH to T RADIO & MON and the OFF-AC

-DC switch to ON.

(3) Between 11 and 13 beeps pe minute

must be heard in the H-33B /PT.

(4) Position the OFF-AC-DC twitch to

OFF. Remove the short from the LINE terminals

and disconnect the H-33B/PT.

/. Carrier Operated Relay Test.

(1) Connect a jumper between he CARR.

OP terminal and the GND terminal.

(2) Position the switches as follows:

CO. POWER to INT.

RADIO & MON-TEL to

OFF-AC-DC to AC.

(3) The resistance across the L, NE terminals,

as measured by the TS-352(*)/Up must be 70

ohms plus or minus 20 ohms.

(4) Position the C. O. POWER switch to

EXT. and remove the jumper between the CARR.

OP ai d the GND terminals.

1



(5) Connect a 16 VDC plus or minua 1 VDC

source to CARR. OP. terminal (-) and AUX

terminal ( + ).

(6) The resistance across the LINE terminals,

as measured by the TS-352(») /U must be 70 ohms

plus or minus 20 ohms.

(7) Disconnect the 16 VDC source from the

AN /GSA-7 and position the OFF-AC-DC switch

to OFF.

41.7 Operation Tests

a. External Ringing Test Within Radio Set

Control AN /GSA-7.

(1) Connect Telephone TA-812/PT to the

LINE terminals and position the OFF-AC-DC

switch to AC.

(2) Hold the RADIO & MON-TEL

SWITCH in the R TEL position for several se

conds and then release it.

By Order of the Secretary of the Army:

(8) The RADIO ft MON-TEL switch will

return to the T TEL position and the telephone

will ring.

b. Local Switchboard Communication Tut

Through Radio Set Control AN /GSA-7.

(1) Connect the H-83B/PT to the PHONE

receptacle.

(2) Insure that the RADIO ft MON-TEL

switch is positioned to T TEL.

(3) Voice communication between the H-

33 /PT and the TA-312/PT must be clear and

intelligible.

t. Radio Communication Teat Through Radio

Stt Control AN /GSA-1.

(1) Position the RADIO ft MON-TEL

switch to RADIO & MON T.

(2) Voice communication between the H-

33B/PT and the TA-312/PT must be clear and

intelligible.

W. C. WESTMORELAND,

General, United Statu Army,

Official: Chief of Staff.

KENNETH G. WICKHAM,

Major General, United Statu Army,

The Adjutant General.

Distribution:

To be distributed in accordance with DA Form 12-51 (qty rqr Block #241), Operator requirements for

YN /GSA-7 Radio Set Control.
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Changes in force: C 3 through C S

TM 11-513515

C6

Change \

No. 6 )

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, D.C., 23 April 1973

RADIO SET CONTROL AN/GSA-7

TM 11-5135-15, 7 May 1958, is changed as follows:

Page 3, paragraph lb. Delete subparagraph b and

substitute the following:

b. Appendixes in this manual include the fol

lowing:

(1) Appendix I, References.

(2) Appendix II (BHD. (Deleted per this

change.)

(3) Appendix III, Maintenance Allocation

Chart (Change No. 4).

(4) Appendix IV, Organizational, DS, GS, and

Depot Maintenance Repair Parts and Special

Tools List (RPSTL) (Change No. 4).

Paragraph 2d, next to last line. Change "ATTN:

AMSEL-ME-NMP-AD" to ATTN: AMSEL-MA-

CR.

Page U, paragraph 46.1. Add the following after

the last sentence: Such an external ringing facil

ity is Oscillator, Audio Frequency 0-574/GRC

(fig. 4.1, para 8d).

Page 6. Delete paragraph 6 and substitute new

paragraph 6:

6. Components of AN/GSA-7.

a. Operating Components (fig. 1).

Dim»nuoni(in)

Federil slock No Iurn H«i(ht Width Un«th WeiKht(lb)

5820-543-1397 Control, Radio Set AN/GSA-7: includes 1 each of following:

Control unit 9 71/4 12 7/8 27.5

8105-543-1397 Bag, cotton duck: 15814: A-5725 81/2 16 1/2

5995-578-6906 Cable Assembly. Power. Electrical. Wl: 80063: SC-DL-328498. 84 2

5995-578-7902 Cable Assembly, Special Purpose Electrical, W2 and W3: 30 2

80063; SC-C-75348

5995-578-6705 Cable Assembly. Power. Electrical. W5: 80063: SC-D-162340 84 2

5995-578-«907 Cable Assembly. Power. Electrical. W4. 80063: SC-DL-328496. 84 2

5995-985-7561 Cable Assembly. Special Purpose. Electrical CX-7474/U: 80063: 30 1

SC-DL-350796

5805-186-9464 Mounting MT-791/U or MT-791A/U: 80063: SC-C-42670. 37/8 83/4 12 3/4 11.8

TM 11-5135-15.

Running Spares (6 below).

1



b. Running Spares.

Federal slock No Item Figure

5960-624-4718 Electron tube: 0B2WA (for VaMl ea) 21

5960-557-6780 Electron tube: 6C4WA (for V6X1 eat 21

5960-262-0286 Electron tube: 5651WA (for V5K1 ea) 21

5960-188-6593 Electron tube: 5696 (for V3. V8K1 ea) 21

5960-134-6064 Electron tube: 5725/6AS6W (for V4)(l ea) 21

5960-262-0210 Electron tube: 5814A (for V2, V7)(l ea) 21

5920-280-8342 Fuse, cartridge: F02G1ROOA (5ea) 7(Fll

5920-284-9220 Fuse, cartridge: Slo-Blo(5ea) 7IF2)

Page 9. paragraph Id. Add the following sub

paragraph (5):

(5) Cable assembly CX-7474/U (fig. 6.1) is

used for connection to such radios as following

(a) Receiver-transmitters of AN/VRC-12

series radios (TM 11-5820-401-12).

(b) Radio Sets AN/VRC-53. AN/VRC-64,

AN/GRC-125, and AN/GRC-160 (TM 11-5820-

498-12).

(c) Radio Set AN/PRC-25 (TM 11-5820-398-

12).

(d) Radio Set AN/PRC-77 (TM 11-5820-667-

12).

Paragraph 8. Add the following subparagraph d:

d. Oscillator, Audio Frequency 0-574/GRA

(fig. 4. 1) is required when the distant radio in the

system is not connected to a AN/GSA-7(para 13.1).

Add figure 4.1 after paragraph 8.

2



ibC G 7M48' 'CONN3CTION

N iHANDS3Tl ON 0 574 GRA AND

IT H» 31 PT: WH3N 9 574 GRC IS US3O

WI1H SUCH RADIOS AS AN GRC 3 THRU » S3RI3S

BAG. COTTON DUCK 

OSCILLATOR.

AUDIO FR3QU3NCY 0-474 GRA

CABLE ASS3MBLY. SP3CIAL PURPOSE.

ELEC1RICAL CX-I0I77 V (J FT 6 IN)

CONNEC1ION BETW33N RADIO^ON

0-574 GRA. RECEIVER 1RANSMITTER.

AND AUDIO ACC3SSORY

 

Figure i l. Oscillator. Audio Frequency U-57i/GR. components.

Page 10, paragraph 10a. 1. Change the second

sentence to read: If the packing slip is not avail

able, check the equipment against the components

listings in paragraph 6.

Page 12, paragraph 11A.1. Add the following

after the last sentence: Refer to paragraph 13.1

for additional information applicable to the CX-

7474/ U.

Page 15. Add the following paragraph after

paragraph 13:

13.1. Connections and Operating Pro

cedures with Certain Radio Sets

Connections and operating procedures using the

AN/GSA-7, CX-7474/U (para fig. 6.1), and

0-574/GRA (para 8d; fig. 4.1) in conjunction with

certain radio sets is provided in the technical

manuals listed for the radio sets in paragraph

7d(5).

Page 4 of C3, paragraph 16.1a, Warning. Change

the warning to read as follows: Warning: The

fumes of cleaning agent, Trichloroethane are

toxic. Provide enough ventilation while it is being

used. Do not use near an open flame. Trichloro

ethane is not flammable, but exposure to the

open flame converts the fumes to a highly toxic

and dangerous gas.

Paragraph 16.26(1). Change subparagraph (1) to

read as follows: (1) Trichloroethane (FSN 6810-

292-9625; 1 qt).

Pages 5 through 8 of C 4, appendix II. Delete

appendix II. (Refer to paragraph 6 for components

listing.)
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Page 16 of C i. section III. Make the following

changes:

Change FSN 5920-142-7383 and its description to:

5920-280-8342, FUSE, CARTRIDGE: FO2G1R00A.

Change FSN 5920-295-9602 and its description to:

5920-284-9220; FUSE CARTRIDGE: 1 amp, slo-

blo.

Change FSN 5960-262-3763 to: 5960-624-4718.

Page 17 of C 4. section III (cont). Make the fol

lowing changes:

Change FSN 5960-188-8515 and its description to:

5960-557-6780; ELECTRON TUBE: 81349: 6C4WA.

Change FSN 5960-237-6917 and its description to:

5960-134-6064; ELECTRON TUBE 81349; 5725/

6AS6W.

Page 20 of C i. section IV (cont). Make the fol

lowing changes:

Change FSN 5920-142-7383 and its description to:

5920-280-8342; FUSE, CARTRIDGE: FO2G1R00A.

Change FSN 5920-295-9602 and its description to:

5920-284-9220; FUSE, CARTRIDGE: 1 amp, slo-

blo.

Page 23 of C 4. section IV (cont) Change FSN

5960-262-3763 to: 5960-624-4718.

Page 32 of C U. section IV (cont). Make the fol

lowing changes: Change FSN 5960-188-8515 to:

5960-557-6780. Change FSN 5960-237-6917 and

its description to: 5960-134-6064; ELECTRON

TUBE: 81349; 5725/6AS6W.

Page 38 of C i, section IV (cont). In "Descrip

tion" column for FSN 6145-220-9392, add fol

lowing (p/o CX-7474/U).

Page 39 of C 4. section IV (cont). In "Descrip

tion" column for FSN 5935-892-9055. add the fol

lowing (p/o CX-7474/U).

By order of the Secretary of the Army:

Official:

VERNE L. BOWERS

Major General United States Army

The A dfu tan t General

CREIGHTONW.ABRAMS

General, United States Army

ChiefofStuff

Distribution:

To be distributed in accordance with DA Form 12-51. (qty rqr block no. 241) Operator maintenance re

quirements for AN/GSA-7.
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Changes In force: C 3 through C 6 and C 8

TM 11-5135-15

*C 8

Change

No. 8

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington. DC si October 1978

RADIO SET CONTROL AN/GSA-7

(NSN 5820-00-543-1397)

TM 11-5135-15, 7 May 1958, is changed as follows:

The title of the manual is changed as shown above.

Page 3. Paragraphs 16 and 2 are superseded as

follows:

6. The three appendixes of this manual are:

Appendix I, References

Appendix II, Basic Issue Items List (BIIL) and

Items Troop Installed or Authorized List

(ITIAL) (Not applicable)

Appendix III, Maintenance Allocation Chart

(MAC)

2. Indexes of Equipment Publications

a. DA Pam 310-4. Refer to the latest issue of

DA Pam 310-4 to determine whether there are

new editions, changes, or additional publica

tions pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to

determine whether there are modification work

orders (MWO's) pertaining to the equipment.

Page U- Paragraphs 2.1, 2.2, 2.3, 2.4, and 2.5 are

added after paragraph 2.

2.1. Forms and Records

o. Reports ofMaintenance and Unsatisfactory

Equipment. Maintenance forms, records, and

reports which are to be used by maintenance

personnel at all maintenance levels are listed in

and prescribed by TM 38-750.

b. Report of Packaging and Handling De

ficiencies. Fill out and forward DD Form 6

(Packaging Improvement Report) as prescribed

in AR700-58/NAVSUPINST 4030.29/AFR 71-

13/MCO P4030.29A, and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)

(SF 361). Fill out and forward Discrepancy in

Shipment Report (DISREP) (SF 361) as pre

scribed in AR 55-38/NAVSUPINST 4610.33B/

AFR 75-18/MCO P4610.19C and DLAR 4500.15.

2.2. Reporting of Errors

You can help improve this manual by calling

attention to errors and by recommending im

provements and stating your reasons for the

recommendations. Your letter or DA Form 2028

(Recommended Changes to Publications and

Blank Forms) should be mailed direct to:

Commander, US Army Communications and

Electronics Materiel Readiness Command,

ATTN: DRSEL-ME-MQ, Fort Monmouth, New

Jersey 07703. A reply will be furnished direct to

you.

2.3. Administrative Storage

For procedures, forms and records, and inspec

tions required during administrative storage of

this equipment, refer to TM 740-90-1.

2.4. Destruction of Army Electronics

Materiel

Demolition and destruction of electronic equip

ment will be under the direction of the com

mander and in accordance with TM 750-244-2.

2.5. Reporting Equipment Improvement

Recommendations (EIR)

EIR's will be prepared using Standard Form

368, Quality Deficiency Report. Instructions for

preparing EIR's are provided in TM 38-750, The

Army Maintenance Management System.

"Thla Chang* suparaadaa C 7, 13 August 197S.
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EIR's should be mailed direct to Commander,

US Army Communications and Electronics

Materiel Readiness Command, ATTN:

DRSEL-ME-MQ, Fort Monmouth, NJ 07703. A

reply will be furnished direct to you.

Page 6, paragraph 6, chart, line 3. Change

"8105-543-1397" to read "8105-00-543-7837".

After paragraph 6, add:

NOTE

For requisitioning purposes, the Fed

eral stock number must be converted to

the National stock number by adding

"-00-" after the Federal stock classifica

tion (FSC) code (first four digits); for

example, FSN 8105-543-7837 converts

to NSN 8105-00-543-7837.

Page 45. Appendix III is superseded as

follows:

APPENDIX III

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

II 1-1. General

This appendix provides a summary of the

maintenance operations for MD-700(P)/G. It

authorizes categories of maintenance for spe

cific maintenance functions on repairable items

and components and the tools and equipment

required to perform each function. This appen

dix may be used as an aid in planning mainte

nance operations.

III-2. Maintenance Function

Maintenance functions will be limited to and

defined as follows:

a. Inspect. To determine the serviceability of

an item by comparing its physical, mechanical,

and/or electrical characteristics with estab

lished standards through examination.

b. Test. To verify serviceability and to detect

incipient failure by measuring the mechanical

or electrical characteristics of an item and

comparing those characteristics with prescribed

standards.

c. Service. Operations required periodically to

keep an item in proper operating condition, i.e.,

to clean (decontaminate), to preserve, to drain,

to paint, or to replenish fuel, lubricants, hydrau

lic fluids, or compressed air supplies.

d. Adjust. To maintain, within prescribed

limits, by bringing into proper or exact position,

or by setting the operating characteristics to the

specified parameters.

e. Align. To adjust specified variable elements

of an item to bring about optimum or desired

performance.

/. Calibrate. To determine and cause correc

tions to be made or to be adjusted on instru

ments or test measuring and diagnostic

equipments used in precision measurement.

Consists of comparisons of two instruments, one

of which is a certified standard of known

accuracy, to detect and adjust any discrepancy

in the accuracy of the instrument being com

pared.

g. Install. The act of emplacing, seating, or

fixing into position an item, part, module

(component or assembly) in a manner to allow

the proper functioning of the equipment or

system.

h. Replace. The act of substituting a service

able like type part, subassembly, or module

(component or assembly) for an unserviceable

counterpart.

i. Repair. The application of maintenanc i

services (inspect, test, service, adjust, aligr ,

calibrate, replace) or other maintenance action:;

(welding, grinding, riveting, straightening, fac

ing, remachining, or resurfacing) to restore

serviceability to an item by correcting specific

damage, fault, malfunction, or failure in a part,

subassembly, module (component or assembly),

end item, or system.

j. Overhaul. That maintenance effort

(service/action) necessary to restore an item to a

completely serviceable/operational condition as

prescribed by maintenance standards (i.e.,

DMWR) in appropriate technical publications.

Overhaul is normally the highest degree of

2



maintenance performed by the Army. Overhaul

does not normally return an item to like new

condition.

k. Rebuild. Consists of those services/actions

necessary for the restoration of unserviceable

equipment to a like new condition in accordance

with original manufacturing standards. Re

build is the highest degree of materiel mainte

nance applied to Army equipment. The rebuild

operation includes the act of returning to zero

those age measurements (hours, miles, etc.)

considered in classifying Army equipments/

components.

111-3. Column Entries

a. Column 1, Group Number. Column 1 lists

group numbers, the purpose of which is to

identify components, assemblies, subas

semblies, and modules with the next higher

assembly.

6. Column 2, Component/Assembly. Column 2

contains the noun names of components, as

semblies, subassemblies, and modules for which

maintenance is authorized.

c. Column S, Maintenance Functions. Column

3 lists the functions to be performed on the item

listed in column 2. When items are listed without

maintenance functions, it is solely for purpose of

having the group numbers in the MAC and

RPSTL coincide.

d. Column 4, Maintenance Category. Column 4

specifies, by the listing of a "worktime" figure in

the appropriate subcolumn(s), the lowest level of

maintenance authorized to perform the func

tion listed in column 3. This figure represents

the active time required to perform that main

tenance function at the indicated category of

maintenance. Ifthe number or complexity ofthe

tasks within the listed maintenance function

vary at different maintenance categories, ap

propriate "worktime" figures will be shown for

each category. The number of task-hours

specified by the "worktime" figure represents

the average time required to restore an item

(assembly, subassembly, component, module,

end item or system) to a serviceable condition

under typical field operating conditions. This

time includes preparation time, troubleshooting

time, and quality assurance/quality control time

in addition to the time required to perform the

specific tasks identified for the maintenance

functions authorized in the maintenance alloca

tion chart. Subcolumns of column 4 are as

follows:

C — Operator/Crew

0 —Organizational

F — Direct Support

H — General Support

D — Depot

e. Column 5, Tools and Equipment. Column 5

specifies by code, those common tool sets (not

individual tools) and special tools, test, and

support equipment required to perform the

designated function.

/. Column 6, Remarks. Column 6 contains an

alphabetic code which leads to the remark in

section IV, Remarks, which is pertinent to the

item opposite the particular code.

1 1 1-4. Tool and Test Equipment Require

ments (Sec III)

a. Tool or Test Equipment Reference Code. The

numbers in this column coincide with the

numbers used in the tools and equipment

column of the MAC. The numbers indicate the

applicable tool or test equipment for the main

tenance functions.

6. Maintenance Category. The codes in this

column indicate the maintenance category

allocated the tool or test equipment.

c. Nomenclature. This column lists the noun

name and nomenclature of the tools and test

equipment required to perform the mainte

nance functions.

d. National/NATO Stock Number. This column

lists the National/NATO stock number of the

specific tool or test equipment.

e. Tool Number. This column lists the manu

facturer's part number of the tool followed by

the Federal Supply Code for manufacturers

(5-digit) in parentheses.

111-5. Remarks (Sec IV)

a. Reference Code. This code refers to the

appropriate item in section II, column 6.

6. Remarks. This column provides the re

quired explanatory information necessary to

clarify items appearing in section II.

a



SEC1ION II MAINTENANCE ALLOCA1ION CHAR1

FOR

RADIO SET AH/CSA-7

GROUP

NUMBER

(1)

COMPONENT/ASSEMBLY

(2)

MAINTENANCE

FUNC1ION

(3) MAIN1ENANCE CA1EGORY

(4)
(9)

1OOLS

AND

EOP1.

REMARKS

(8)

C o F H 0

00 Radio Set Control AR/CSA-7 Inapect 0.1 •

Service 0.1 1.3

1eat 0.3 1,2.1.1

1eat 1.0 8

Replace 0.1 •

Repair 2.0 2 thru 9

01 Chaeele and Nnl Aeaeably Inapect 0.1 I

1eat 0.5 2 thru 7

Repair 1.0 2 thru 7.

»

0101 rront Panel Aeaeably Inapect 0.2 1

1eat 0.5 2 thru 7

Repair 1.0 2 thru 7,

»

0102 Lover Chaasl. Araeably Inapect 0.1 1

1eat 0.5 2 thru 7

Repair 1.5 2 thru 7,

»

010201 Lower Chaeele Sub-Aeeee>bly Inapect 0.1 1

1eat 0.1 I thru 7

Repair 1.5 i thru 7,

1 1

0101 Upper Chaaele Aaaeably Inapect 0.2 1

1eat 0.5 I thru 7

Repair 1.0 i thru 7.

1

010301 Uppar Chaaaia Sub-Aeaeafcly Inapect 0.2 »

leat 0.2 I thru 7

Repair 1.2 I thru 7.

»

02 Cab la Aeaeably, rotter. Electrical Inapect 0.2 1

1eat 0.2 L.I

Repair 0.5 L.I

01 Cable Aaaeably, Power. Electrical Inapect 0.1 1

1eat 0.2 L.I

Rapair 0.5 1.8

04 Cable Aaaeably SC-C-73348-2- 101-1 ■Inapect 0.1 1

1eat 0.2 1.8

Rapair 0.5 1.8

05 Cable Aaaeably SC-D- 1621*0 Inapect 0.1 1

1eat 0.2 1.8

M Houotlng M1-791/U or K1-791A/U

Rapair 0.5 1.8

(fee TM ll-S805-2»5-14P)

»



TOOL Cm TTST|

■oupmcnt

mr

MAIHTEMAlCC

CAT
NOMENCLATIMC

NATIOlAL/NATO

STOCK NUMBER
TOOL I

0

o.r.i.o

o.r.u.t

o.r.i.o

r.i.o

wiTwrrn m-?7/u

•it M-ui/R

TV-7D/U

AUDIO OSCILLATOI TS-M2/U

MLIM1H m-10/11

stcwu. cmum K-15/KN

OOURtI AXAJst- 207A

tool Kit. n.lemonic equifhoit tK-ioi/csq,

TOOL KIT, BJCTWnC IHIHIIW TK-105/C

|*42»-0O-2i*-0M«

5M5-00-54J-OOU

M25-00-151-7*7*

M25-OO-tt>-lt70

M25-0O-1M-1M7

M25-00-044-)221

51M-00-OM-517I

5lSO-OO-410-6177



By Order of the Secretary of the Army:

Official:

BERNARD W. ROGERS

General, United Stutea Army

Chief of Stuff

J. C. PENNINGTON

Brigadier General, United States Army

The Adjutant General

Distribution:

Active Army:

HISA (Ft Monmouth) (26;

USAINSCOM (2) 29-610

COE (1) (1 copy each)

TSG (1) 6-185

USAARENBD (1) 6-186

DARCOM (1) 6-300

TRADOC (2) 6-405

OS Maj Comd (4) 6-406

TECOM (2) 6-435

USACC (4) 6-436

MDW(l) 6-445

Armies (2) 6-575

Corps (2) 6-576

Svc Colleges (1) 6-577

USASIGS (5) 7

USAADS (2) 7-100

USAFAS (2) 7-102

USAARMS (2) 11-38

USAIS (2) 11-85

USAES (2) 11-87

USAICS (3) 11-97

MAAG(l) 11-98

USARMIS (1) 11-117

USAERDAA (1) 11-127

USAERDAW (1) 11-500(AA-AC)

Ft Gordon (10) 17

Ft Huachuca (10) 17-100

Ft Carson (5) 17-102

Army Dep (1) except 32-56

LBADU4) 32-57

SAAD (30) 32-500

TOAD (14) 37

SHAD (3) 37-100

Ft Gillem (10) 37-102

USA Dep (1) 44-85

Sig Sec USA Dep (1) 44-86

Ft Richardson (CERCOM Ofc) (2) 44-535

Units org under fol TOE: 44-536

(2 copies each) 57

29-207 57-100

NG: State AG (3); Units — None

USAR: None

For explanation of abbreviations used, see AR 310-50.



Changes in force: C4, C5, C6, C8, and C10

TM 11-5135-15

•C10

CHANGE ]

NO. 10 ,

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, DC, 12 December 1983

RADIO SET CONTROL AN/GSA-7

(NSN 5820-00-543-1397)

TM 11-5135-15, 7 May 1958, is changed as follows:

Inside front cover. Delete the "RADIATION HAZARD" notice and substitute:

RADIATION HAZARDS

 

•TO-ftW-i

Ni63

Co 60

Tube types OB2WA and 5651 used in the AN/GSA—7 contain radioactive material. These

tubes are potentially hazardous when broken; see qualified medical personnel and the Safety Di

rector if you are exposed to or cut by broken tubes. Use extreme care when replacing these tubes

(par. 20c) and follow safety procedures in their storage and disposal (par. 20.1).

Never place a radioactive tube in your pocket.

Use extreme care not to break radioactive tubes while handling them.

Never remove radioactive tubes from cartons until ready to use them.

Refer to paragraph 20.1 on handling, storage, and disposal of radioactive material.

Page 3. Delete paragraph 1-1 and substitute:

*This change supersedes C3, 24 October 1963 and C9, 22 November 1979.

1



TM 11-5135-15

1.1. Consolidated Index of Army Publications

and Blank Forms

Refer to the latest issue of DA Pam 310-1 to

determine whether there are new editions,

changes or additional publications pertaining

to the equipment.

Delete paragraphs 2, 2.1, 2.2, 2.3 and 2.4

and substitute:

2. Maintenance Forms, Records, and Reports

a. Reports of Maintenance and Unsatisfactory

Equipment. Department of the Army forms and

procedures used for equipment maintenance

will be those prescribed by TM 38-750, The

Army Maintenance Management System.

b. Report of Packaging and Handling

Deficiencies. Fill out and forward SF 364

(Report of Discrepancy (ROD)) as prescribed

in AR 735-11-2/DLAR 4140.55/NAVMATINST

4355.73A/AFR 400-54/MCO 4430.3F.

c. Discrepancy in Shipment Report (DISREP)

(SF 361). Fill out and forward Discrepancy in

Shipment Report (DISREP) (SF 361) as pre

scribed in AR 55-38/NAVSUPINST 4610 .33C/

AFR 75-18/MCO P4610.19D/DLAR 4500.15.

2.1. Reporting Errors and Recommending

Improvements

You can help improve this manual. If you find

any mistakes or if you know of a way to

improve the procedures, please let us know.

Mail your letter or DA Form 2028- (Recom

mended Changes to Publications and Blank

Forms) direct to: Commander, US Army

Communications-Electronics Command and

Fort Monmouth, ATTN: DRSEL-ME-MP, Fort

Monmouth, New Jersey 07703. In either case,

a reply will be furnished direct to you.

2.2. Reporting Equipment Improvement

Recommendations (EIR)

If your radio set control needs improvement,

let us know. Send us an EIR. You, the user,

are the only one who can tell us what you

dont like about your equipment. Let us know

why you don't like the design. Put it on an

SF 368 (Quality Deficiency Report). Mail

it to Commander, US Army Communications-

Electronics Command and Fort Monmouth,

ATTN: DRSEL-ME-MP, Fort Monmouth,

New Jersey 07703. We'll send you a reply.

2.3. Administrative Storage

Administrative Storage of equipment issued to

and used by Army activities will have preventive

maintenance performed in accordance with the

PMCS charts before storing. When removing

the equipment from administrative storage the

PMCS should be performed to assure opera

tional readiness. Disassembly and repacking of

equipment for shipment or limited storage are

covered in chapter 6 and TM 740-90-1.

2.4. Destruction of Army Electronics Materiel

Destruction of Army electronics materiel to

prevent enemy use shall be in accordance with

TM 750-244-2.

Delete paragraph 2.5.

Page 4, paragraph 4b.

after subparagraph b.

Add subparagraph b.l

b.l. When Receiver-Transmitter, Radio RT-

246/VRC or Receiver-Transmitter, Radio RT-

524/VRC is used to call the telephone equip

ment, an external ring facility must be used

to generate the 1,600-cps ring signal. Such an

external ringing facility is Oscillator, Audio

Frequency O-574/GRC (fig. 4.1, para 8d).

Page 6, paragraph 5. Add the following to the

technical characteristics chart:

WARNING

Tube types OB2WA and 5651 are used

in this equipment. These tubes contain

radioactive material and are potentially

hazardous when broken. The type and

quantity of radioactivity are listed

below.

Tube type

OB2WA

5651

Isotope

Ni 63

or

Co 60

Co 60

Quantity

(microcuries)

0.01-.05

0.0067

0.0067

Page 10, paragraph 10. Delete subparagraph a,

a.l. and a.2., and substitute:

a. Inspect the equipment for damage incurred

during shipment. If the equipment has been

damaged, report the damage on SF 364 (para 2).



TM 11-5135-15

a.l. See that the equipment is complete as

listed on the packing slip. If the packing slip

is not available, check the equipment against

the components listings in paragraph 6. Report

all discrepancies in accordance with TM 38-750.

Shortage of a minor assembly or part that does

not affect proper functioning of the equipment

should not prevent use of the equipment.

a. 2. If the equipment has been used or re

conditioned, see whether it has been modified,

the modification work order (MWO) number

will appear on the front panel near the nomen

clature plate. Check to see whether the MWO

number (if any) and appropriate notations

concerning the modification have been entered

in the equipment manual.

NOTE

Current MWO's applicable to the equip

ment are listed in DA Pam 310-1.

Page 12. Delete subparagraph 11h.l and

substitute:

h.l. To transmit and receive through Re

ceiver-Transmitter, Radio RT-246/VRC or Re

ceiver-Transmitter, Radio RT-524/VRC, Cable

Assembly, Special Purpose, Electrical CX-

7474/U (figs. 6.1 and 23.1) is used to adapt

RADIO receptacle J3 or J4 on the AN/GSA-7

to the RETRANSMIT R/W connector on the

RT-246/VRC or RT-524/VRC. Refer to para

graph 13.1 for additional information appli

cable to the CX-7474/U.

Add figure 6.1 after figure 6.

 

1NSI39-IS-C3-2

Figure 6.1. Cable, Assembly, Special Purpose, Electrical CX-74 74/U.

Page 16. Change chapter 3 heading to Section I. Delete section I including figures

"MAINTENANCE." 8 and 9 and substitute:

Section I. OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES

14. General

NOTE

Refer to TM 750-244-2 for proper pro

cedures for destruction of this equip

ment to prevent enemy use.

a. Operator/crew preventive maintenance is

the systematic care, servicing and inspection of

equipment to prevent the occurrence of trouble,

to reduce downtime, and to maintain equipment

in serviceable condition. To be sure that your

AN/GSA-7 is always ready for your mission,

you must do scheduled preventive maintenance

checks and services (PMCS).

(1) BEFORE OPERATION, perform your B

PMCS to be sure that your equipment is ready

to go.
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(2) When an item of equipment is reinstalled

after removal, for any reason, perform the

necessary B PMCS to be sure the item meets the

readiness reporting criteria.

(3) Use the ITEM NO. column in the PMCS

table to get the number to be used in the TM

ITEM NO. column on DA Form 2404 (Equip

ment Inspection and Maintenance Worksheet)

when you fill out the form.

6. Routine checks like CLEANING, DUST

ING, WASHING, CHECKING FOR FRAYED

CABLES, STOWING ITEMS NOT IN USE,

COVERING UNUSED RECEPTACLES, AND

CHECKING FOR LOOSE NUTS AND BOLTS

are not listed as PMCS checks. They are things

that you should do any time you see they must

be done. If you find a routine check like one of

those listed in your PMCS, it is because other

operators reported problems with this item.

NOTE

When you are doing any PMCS or

routine checks, keep in mind the warn

ings and cautions.

WARNINGS

• Adequate ventilation should be provided

while using TRICHLOROTRIFLUORO-

ETHANE. Prolonged breathing of vapor

should be avoided. The solvent should

not be used near heat or open flame; the

products of decomposition are toxic and

irritating. Since TRICHLOROTRI-

FLUOROETHANE dissolves natural oils,

prolonged contact with skin should be

avoided. When necessary, use gloves

which the solvent cannot penetrate. If

the solvent is taken internally, consult

a physician immediately.

• Compressed air is dangerous and can

cause serious bodily harm if protective

means or methods are not observed to

prevent a chip or particle (of whatever

size) from being blown into the eyes or

unbroken skin of the operator or other

personnel. Goggles must be worn at all

times while cleaning with compressed

air. Compressed air shall not be used

for cleaning purposes except where

reduced to less than 29 pounds per

square inch gage (psig) and then only

with effective chip guarding and per

sonnel protective equipment. Do not

use compressed air to dry parts when

trichlorotrifluoroethane has been used.

NOTES

The PROCEDURES column in your

PMCS charts instruct how to perform

the required checks and services. Care

fully follow these instructions and, if

tools are needed or the chart so in

structs, get organizational maintenance

to do the necessary work.

If your equipment must be in operation

all the time, check those items that can

be checked and serviced without dis

turbing operation. Make the complete

checks and services when the equipment

can be shut down.

c. Deficiencies that cannot be corrected must

be reported to higher category maintenance

personnel. Records and reports of preventive

maintenance must be made in accordance with

procedures given in TM 38-750.

15. Operator/Crew Preventive Maintenance

Checks and Services

Perform before operation PMCS if you are

operating the item for the first time.

NOTE

The checks in the interval column are

to be performed in the order listed.
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16. Operator/Crew Preventive Maintenance

Checks and Services Chart

B — Before

Interval Procedures — Check for and have

repaired or adjusted as

necessary

Equipment is not

Ready/Available

If:

Item

No. B

Item to be

Inspected

1 • Mission

Essential

Equipment

Check for completeness and

satisfactory condition of the

equipment. Report missing

items.

Available equipment

is insufficient to

support the combat

mission.

2 * AN/GSA-7 Perform operational checks as

described in paragraph 19.

Does not produce

ringing signal.

*Do this check before each deployment to a mission location. This will permit any existing problems to be

corrected before the mission starts. The check does not need to be done again until redeployment.

16.1. Cleaning

Inspect the exterior of the equipment. The

exterior surfaces should be clean, and free of

dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean

soft cloth.

WARNING

Adequate ventilation should be provided

while using TRICHLOROTRIFLUORO-

ETHANE. Prolonged breathing of vapor

should be avoided. The solvent should

not be used near heat or open flame; the

products of decomposition are toxic and

irritating. Since TRICHLOROTRI-

FLUOROETHANE dissolves natural oils,

prolonged contact with skin should be

avoided. When necessary, use gloves

which the solvent cannot penetrate. If

the solvent is taken internally, consult

a physician immediately.

b. Remove grease, fungus, and ground-in

dirt from the cases; use a cloth dampened (not

wet) with trichlorotrifluoroethane.

c. Remove dust or dirt from plugs and jacks

with a brush.

d. Clean the front panel and control knobs;

use a soft clean cloth. If dirt is difficult to

remove, dampen the cloth with water; mild

soap may be used for more effective cleaning.

Add section 1.1 after section 1.

Section 1.1. ORGANIZATIONAL PREVENTIVE/MAINTENANCE CHECKS AND SERVICES

16.2. Tools, Materials, and Test Equipment

Required

A list of parts authorized for organizational

maintenance appears in TM 11-5820-274-12P.

The tools, materials, and test equipment re

quired for organizational maintenance are

listed below.

a. Tools. All the tools required are contained

in Tool Kit, Electronic Equipment TK-101/G

(NSN 5180-00-064-5178).

b. Materials.

(1) Cleaning solution — Trichlorotrifluoro

ethane (NSN 6850-00-105-3084).

(2) Cleaning cloth.

c. Test Equipment.

(1) Multimeter AN/URM-105.

(2) Test Set, Electron Tube TV-7/U.

16.3. Organizational Preventive Maintenance

Organizational preventive maintenance proce

dures are designed to help maintain equipment

in serviceable condition. They include items to

be checked and how to check them. These

checks and services, described in paragraph 4-3,

outline inspections that are to be made at spe

cific monthly (M) intervals.
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16.4. Organizational Preventive Maintenance

Checks and Services Chart

M — Monthly

Item Interval Item to be

No. M Inspected Procedures

1 • AN/GSA-7 Perform operation

check as described in paragraph 19.

16.5. Touchup Painting Instructions

Remove rust and corrosion from metal surfaces

by lightly sanding them with fine sandpaper.

Brush two thin coats of paint on the bare metal

to protect it from further corrosion. Refer to

the applicable cleaning and refinishing practices

specified in TM 43-0139.

Page 20, paragraph 20. Add paragraph 20.1 af

ter paragraph 20.

20.1. Handling, Storage, and Disposal of

Radioactive Material

Follow the procedures for safe handling, storage,

and disposal of radioactive materials as directed

by:

a. TB-43-0197, Instructions for Safe Handling

Maintenance, Storage and Disposal of Radio

active Items Managed by US Army Armament

Materiel Readiness Command.

b. AR 40-37, Radioactive Materiels Licensing

and Control for Medical Purposes.

Page 23. Figure No. 11. Add NOTE 1: R37

value selected to provide at least a 2-second con

tinuation of 1600 Hz signal after ringing signal

ceases.

Adjacent to R37, add: NOTE 1.

Page 38. Add figure 23.1 after figure 23.

Page 40. Paragraph 41.7a. Change subparagraph

(2) to read:

(2) Hold the RADIO & MON-TEL SWITCH

in the R TEL position for several seconds. The

telephone will ring.

Change subparagraph (3) to read:

(3) The RADIO & MON-TEL SWITCH will

return to the T TEL position. The telephone

will stop ringing.

Facing page 40. Figure no. 25. After note 5,

add:

6. R37 value selected to provide at least a 2-

second continuation of 1600 Hz signal after

ringing signal ceases.

Adjacent to R37, add: NOTE 6.

Page 41. Change the title of chapter 6 to "SHIP

MENT AND LIMITED STORAGE".

Page 42. Delete section II in its entirety.

Page 43. Delete appendix I and substitute:

CONNECTOR, PLUS,

ELECTRICAL

CARLE

AMEkMLY. SPECIAL NHOM,

ELECTRICAL

CX-7474/U

itan. CONNECTOR. PUNJ

r-^VW—
ItK

5 PIN

CONNECTOR
10 PUt

CONNECTOR

TMSIM-IS-CS-I

Figure 23.1. Cable assembly, special purpose, electrical CX-7474/U, wiring diagram.
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APPENDIX I

REFERENCES

AR 40-37

DA Pam 310-1

TB 43-0197

TM 11-5805-295-14P

TM 11-5820-274-24P

TM 11-5820-401-10-1

TM 11-5820-401-12

TM 11-6625-203-12

TM 11-6625-218-12

TM 11-6625-251-15

TM 11-6625-274-12

TM 11-6625-316-12

TM 11-6625-320-35

TM 38-750

TM 43-0139

TM 740-90-1

TM 750-244-2

Licensing and Control of Radioactive Materials for Medical Purposes.

Consolidated Index of Army Publications and Blank Forms.

Instructions for Safe Handling, Maintenance, Storage and Disposal

of Radioactive Items Managed by US Army Armament Materiel

Readiness Command.

Operators, Organizational, DS and GS Maintenance Repair Parts and

Special Tools Lists (Including Depot Maintenance Repair Parts and

Special Tools) for Mountings MT-791/U and MT-791A/U (NSN 5805-

00-186-9464).

Organizational, DS and GS Maintenance Repair Parts and Special Tools

Lists (Including Depot Maintenance Repair Parts and Special Tools)

for Radio Set Control AN/GSA-7 (NSN 5820-00-543-1397).

Operators Manual: Radio Sets AN/VRC-12 (NSN 5820-00-223-7412),

AN/VRC-43 (5820-00-223-7415), AN/VRC-44 (5820-00-223-7417),

AN/VRC-45 (5820-00-223-7418), AN/VRC-46 (5820-00-223-7433),

AN/VRC-47 (5820-00-223-7434), AN/VRC-48 (5820-00-223-7435)

and AN/VRC-49 (5820-00-223-7437) (Used without an Intercom

System).

Operators and Organizational Maintenance Manual for Radio Sets AN/

VRC-12 (NSN 5820-00-223-7412), AN/VRC-43 (5820-00-223-7415),

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223-7418),

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00-223-7434),

AN/VRC-48 (5820-00-223-7435) and AN/VRC-49 (5820-00-223-

7437) (Used without an Intercom System).

Operators and Organizational Maintenance: Multimeter AN/URM-105

and AN/URM-105C (Including Multimeter ME-77/U and ME-77C/U).

Organizational Maintenance Manual for Frequency Meter AN/TSM-16.

Organizational, DS, GS and Depot Maintenance Manual: Test Set

TS-140/PCM, Signal Generators SG-15/PCM and SG-15A/PCM and

Decibel Meters ME-22/PCM and ME-22A/PCM.

Operators and Organizational Maintenance Manual for Test Sets,

Electron Tube TV-7/U, TV-7A/U, TV-7B/U (NSN 6625-00-376-

4939) and TV-7D/U (6625-00-820-0064).

Operators and Organizational Maintenance Manual: Test Sets,

Electron Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

DS, GS, and Depot Maintenance Manual: Voltmeter, Meter ME-30A/U

and Voltmeters, Electronic ME-30B/U and ME-30C/U.

The Army Maintenance Management System (TAMMS).

Painting Instructions for Field Use.

Administrative Storage of Equipment.

Procedure for Destruction of Electronics Materiel to Prevent Enemy

Use.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope

a. This manual describes Radio Set Control

AN/GSA-7 (fig. 1) and covers its installation,

operation, theory, organizational and field main

tenance, and repair. In this manual, Radio Set

Control AN/GSA-7 is also referred to as radio

set control.

b. The two appendixes of this manual are—

Appendix I, References

Appendix II, Maintenance Allocation Chart

c. The repair parts and special tool lists will

be published separately.

2. Forms and Records

a. Unsatisfactory Equipment Reports. Fill

out and forward DA Form 468 (Unsatisfactory

Equipment Report) to Commanding Officer, U. S.

Army Signal Equipment Support Agency, Fort

Monmouth, N. J., as prescribed in AR 700-38.

b. Report of 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 Form. Prepare DA

Form 11-238 (Maintenance Check List for Sig-

0ONIBOL UNIT

 

 

TM"SIJ5 -IS

Figure 1. Radio Set Control AN/GSA-7.

3



nal Equipment (Sound Equipment, Radio, Direc

tion Finding, Radar, Carrier, Radiosonde and

Television)) (figs. 8 and 9) in accordance with

instructions on the form.

d. Parts List Form. Forward DA Form 2028

(Recommended Changes to DA Technical Manual

Parts Lists or Supply Manuals 7, 8, and 9) di

rectly to the Commanding Officer, U. S. Army

Signal Equipment Support Agency, Fort Mon

mouth, N. J. Use for comments on parts listings

in appendix II and the repair parts and special

tool lists.

e. Comments on Manual. Forward all other

comments on this publication directly to the Com

manding Officer, U. S. Army Signal Publications

Agency, Fort Monmouth, N. J.

Section II. DESCRIPTION AND DATA

3. Purpose and Use

Radio Set Control AN/GSA-7 is a small light

weight electronic switching device for use in in

tegrated wire-radio systems. It is also used to

interconnect radio transceivers, or transmitters

and receivers, with local battery telephone equip

ment on a push-to-talk basis. After the radio set

control is connected and power is applied to it

and to the radio, no attendant is necessary. The

associated radio transmitter is turned on and off

automatically by the wire equipment user. The

radio set control can be used in wire-to-wire (via

radio), wire-to-radio, or radio-to-wire communi

cation. Two radio set controls can also be used

to interconnect two push-to-talk radio sets for

retransmission (automatic relay) purposes. The

radio set control also provides facilities for an

operator (monitor) to either listen or talk to both

ends of a circuit or to signal in either direction.

The equipment is operable on the ground, or in a

stationary vehicle.

4. System Application

a. Two radio set controls can be used to inter

connect two local battery telephone equipments

via radio as illustrated in A, figure 2. Switch

boards SB-22/PT and SB-18/PT can be used

for this application.

b. The radio set control can be used to inter

connect a remote radio location, either fixed or

moving, with local battery telephone equipment

as illustrated in B, figure 2. On a call from the

telephone equipment to the remote radio, the

remote radio operator will hear a burst of 1,600-

cycle-per-second (cps) tone from his receiver in

response to the telephone equipment user's 20-cps

ringing signal. For the radio equipment user

to call the telephone equipment of the radio set

control, the radio station transmitter must emit

a burst of 1,600-cps tone. When using radio

transmitters in the Radio Transmitter RT-

66/GRC, -67/GRC, and -68/GRC series, this can

be accomplished by momentarily holding the

transmitter DIAL LIGHT-RING switch in the

RING position.

c. Two radio set controls may be used for re

transmission purposes as illustrated in C, figure

2. Each radio receiver must have either a carrier-

operated relay or direct current (dc) voltage out

put when receiving a radio frequency (RF) car

rier to enable the radio set control to retransmit

messages from the receiver of one radio set to the

transmitter of the other radio set.

5. Technical Characteristics

Power supply.

Maximum wire dis

tance.

Maximum radio dis

tance.

Means of ringing via

radio :

Ringing frequen

cies.

1,600-cps sensitiv

ity.

20-cps senfrttivity--

1,800-cpt output

level.

20-cps output level-

Means of obtain

ing speech im

munity in 1,600-

cycle receiving

circuit.

Self-contained, with choice of

operation from : 22-30 volts

dc; 115 volte +10%, or 230

volts ±10%, 50 to 400 cps ac.

Approximate power drain la

25 watte.

10 miles.

Dei>ends upon radio seta used.

15 to 25 opn (wire) converted

to 1,600 cps (radio) ; 1,600

cps (radio) converted to 20

cps (wire).

—20 dbm of 1,600 ±30 cps into

600 ohms at the radio receiver

audio terminals.

20 volte mis applied to LINE

terminals.

Between —6 and —11 dbm into

150 ohms at 1,600 cps at the

radio transmitter audio ter

minals.

40 volts rnis minimum at tele

phone line terminals.

Combination of selectivity, de

lay, and llmlter.
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Figure 2. Syitetn application » of Radio Set Control AN/OSA-7.
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Terminal impedances :

Telephone line in

put.

Input from radio

receiver.

Output to radio

transmitter.

Frequency response

Requirements for car

rier-operated relay

or carrier-operated

voltage in radio re

ceiver.

600 ohms balanced.

600 ohms unbalanced with one

side grounded.

150 ohms unbalanced with one

side grounded.

300 to 3,500 cps.

Needed only when retrans

mission is contemplated.

Warning device 2,000-cps beep every 5 seconds

while radio transmitter is on

the air.

Weight (control unit 39 pounds,

with mounting).

6. Components of Radio Set Control

AN/GSA-7

a. Components. The components of Radio Set

Control AN/GSA-7 are listed in the following

table :

1

1

1

2

1

1

1

5

5

5

5

1 set.

2

Quantity Components

Control unit

Mounting MT-791/U

Canvas bag

Audio cable (W2, W3)

Ac power cable (W4)

Dc power cable (Wl)

Auxiliary control cable (W5)...

«-24 bolts (w/nuts

Vm-24 bolts w/nuts

Lock washers

Flat washers

Running spares (6 below)

Technical Manual 11-5135-15.

Helfrht
(In.)

9

3H

Width
(to.)

7H

m

8M

Length
(to.)

12H

12«

16H

30

84

84

30

W

%

Unit weight
0b)

27. 5

11. 8

1

3

2

1

.5

Total. 50. 3

b. Running Spares. The group of running

spares supplied with each radio set control is

listed below—

Quan Item
tity

5 Fuses, cartridge, 1 amp 250 v, type F02G1R00A.

5 Fuses, cartridge, 1 amp 125 v, time-delay, type

Littelfuse 313001.

1 Tube 6C4.

1 Tube 5725/6A88W.

1 Tube 5696.

1 Tube 5814A.

1 Tube 5651.

1 Tube 0B2WA.

5 Vibrators, 24 v dc.

7. Description

a. The control unit is completely self-contained

as illustrated in figure 1. It is a compact, light

weight panel-and-chassis assembly with an im

mersion-proof outer case. The front panel mounts

the operating controls, cable connectors, and bind

ing posts and is recessed to prevent damage to

the controls by impact. The panel -chassis assem

bly is attached to the case with six wing-type,

spring-loaded Dzus fasteners. Channel rails are

attached to the bottom of the case so that the unit

may be secured to Mounting MT-791/U in

vehicular installations. The case is secured to

the mount by a latch under the front panel (fig.

6).

b. Monitoring facilities are provided by means

of a 10-pin audio connector which can accommo

date a handset. A switch controls the choice of

telephone or radio monitoring and will ring radio

or telephone.

c. Figure 3 shows the control unit (top view)

with the case removed. The interior is made up

of two chassis, one upper level and one lower

level. The lower level chassis is secured to the

front panel, and the upper level chassis is at

tached to the lower with a piano-type hinge, two

Camloc fasteners (accessible through the holes

6
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indicated), and two screws on the backplate.

When the two fasteners are unlocked and the two

screws are loosened, the two chassis can be sepa

rated as shown in figure 4. Electrical connections

between the two chassis are made by the 24-contact

receptacle and plug, Jl and PI.

d. There are five cables which connect to the

front panel—

(1) Dc power cable Wl, for connection to a

24-volt dc source through POWER re

ceptacle.

(2) Ac power cable W4, for connection to a

115- or 230-volt, 50 to 400 cps ac power

source through POWER receptacle.

(3) Signal cables W2 and W3 which connect

to the RADIO receptacles.

(4) Auxiliary control cable W5 which con

nects to CARR. OP. and AUX binding

posts for operation of the carrier operate

relay when required for retransmission

purposes.

8. Additional Equipment Required

The following handset, not supplied with the

radio set control, and one of the indicated power

sources are required for operation of Radio Set

Control AN/GSA-7.

a. Handset H-33/PT or equivalent.

b. Power source, 115 volts or 230 volts ac, 50

to 400 cps.

c. Power source, 24 volts dc.
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CHAPTER 2

INSTALLATION AND OPERATION

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

9. Unpacking

a. Packaging Data. When packaged for ship

ment, the components of Radio Set Control

AN/GSA-7 are placed in corrugated cardboard

cartons and four radio set controls are packed in

a wooden packing case. The wooden case is 30

inches by 30 inches by 22 inches high. The total

weight is approximately 235 pounds. Figure 5

shows typical packaging. Each radio set control,

when packaged, is in a single container 13 inches

high by 13 inches wide by 18 inches long. The

package weighs 55 pounds.

b. Removing Contents. Perform all the steps

outlined below when unpacking equipment con

tained in wooden boxes (fig. 5).

(1) Cut and fold back the metal straps.

(2) Remove the nails from the top and one

side of the box with a nail puller. Re

move the top and one side. Do not at

tempt to pry them off because the equip

ment may become damaged.

(3) Open the carton and remove the two

technical manuals, the control unit on

its mount, and the spare parts carton.

The spare parts carton contains the run

ning spares (par. 66), a small bag of

nuts and bolts, and a canvas bag (fig. 1)

with cables Wl through W5.

10. Checking Unpacked Equipment

a. Check the equipment received against the

list of components (par. 6a).

b. Check for damage to the exterior of the

equipment.

c. Remove the case by turning eacli of the six

Dzus fasteners Vi turn counterclockwise and pull

ing the chassis from the case.

d. Insert a screwdriver into the two access holes

(fig. 3) and turn each of the two fasteners Vi

turn counterclockwise.

e. Loosen the two screws on the backplate.

/. Open the two chassis to the position shown

in figure 4 and be sure that all tubes and plug-in

components are properly seated in their sockets.

Inspect for damage.

g. If no damage is evident, reassemble the

equipment.

h. Check the cables for kinks, cuts, or fray

ing.

T1. Installation

The installation site depends on the location

of the radio set with which the radio set control

is to be employed. It must be located immediately

adjacent to the radio set so that the signal cables

(30 inches in length) can be connected to the

radio set.

a. Determine the type of power available and

connect the equipment as follows :

(1) For 24-volt dc operation, connect the dc

power cable (Wl) to the POWER recep

tacle. The black lead is negative and the

white lead is positive.

(2) For ac operation, remove the protective

cap from the 115V-230V POWER

SELECT switch. With a screw driver,

turn the switch counterclockwise for 115-

volt operation or clockwise for 230-volt

operation. Connect the ac power cable

(W4) to the POWER receptacle and to

the power source.

Warning: Never connect the radio set

control to a 230-volt source with the

POWER SELECT switch in the 115V

position.

10
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Figure .5. Unpacking Radio Set Control AN/Q8A-7.



MOUNTING 

TM5I35-I5-24

Figure 6. Mounting MT-791/V, mounting hole locations.

b. Locate the equipment so that the signal con

necting cables can be plugged into the radio set.

c. To remove the control unit from Mounting

MT-791/U, pull the mounting latches (fig. 6) for

ward, release the control unit and lift it from the

mount.

d. Use the mounting as a template or use the

dimensions of figure 6 to mark the positions of the

mounting holes. Eight holes are provided but

only four need be used.

e. Drill the holes and fasten the mounting with

four of the 5/lfl by 24, %- or 1%-inch long nuts and

bolts provided.

/. Replace the control unit on the mounting and

re-engage the mounting latches by pushing them

back into place.

g. Establish normal radio contact with the de

sired remote station. Ad'ust the receiver squelch

circuit for normal operation.

h. Connect either one or two signal cables (W2

or W3) from the RADIO receptacles to the radio

set. For equipments with a separate receiver and

transmitter, connect one signal cable to the trans

mitter and one to the receiver. (The two radio

receptacles and the cables are identical and are

wired in parallel.)

i. Set the C. O. POWER (carrier-operated

power) switch to the proper position in accordance

with the following :

(1) If the radio receiver contains a carrier-

operated relay and also makes use of the

10-pin audio connector, no additional

connections need be made to the radio set

control. Set the C. O. POWER switch

to the INT. position.

(2) If the radio receiver (for example, radio

sets of the standardized AN/GRC-3 to -8

series) does not contain a carrier-oper

ated relay but provides a carrier-operated

voltage, connect auxiliary control cable

W5 to the AUX and ( ARR. OP. termi

nal posts. Connect the other end to the 9

pin RE0-TR receptacle on the front

panel of the radio set. Set the C. O.

POWER switch to EXT.

(3) If retransmission is not contemplated,

the position of the C. O. POWER switch

is immaterial. Carrier-operated relay K2

in the radio set control has no function

when retransmission is not contemplated.

Set the IX'-AC-OFF switch to either the AC

or DC position, depending on the power source.

k. Connect Handset H-33/PT to the PHONE

connector.

I. Press the handset switch and count the number

of warning tones (beeps) per minute. Approxi

12



mntely 12 beeps per minute should be heard. If

the number of beeps per minute is incorrect, re

move the chassis from the case and, with a screw

driver, adjust R25 (fig. 3) to the proper setting.

Replace the chassis.

to. Connect the incoming telephone wires to the

binding posts marked LINE. When the other end

of the incoming telephone line is terminated at a

Switchboard SB-22/PT or another radio set con

trol (C, fig. 2), it is necessary to pole the line

properly. If the transmitter operates continuously

(beeps heard in the handset with the monitor

switch in the RADIO & MON position), the line is

improperly poled or a short exists in the telephone

line. When this occurs, interchange the LINE

wires. If the transmitter operates continuously

with LINE wires poled either way, check for a

short caused by wire damage or by presence of a

telephone instrument in the operated condition or

CB (common battery) position.

Section II. OPERATING INSTRUCTIONS

12. Operating Controls

(fig. 7)

The POWER SELECT and C. O. POWER

switches are set to their proper positions during

installation (par. 11a and ») and are left in those

positions as long as the radio set control is used

with the same power source and associated radio

equipments. The operating controls and their

functions are listed in the following chart :

Control

OFF-AC-DC

switch.

Monitor

switch.

Function

Petition Function

OFF Disconnects all power from

the radio set control.

AC Connects the ac primary

source to the input circuits.

DC Connects 24-volt dc power

source to input circuits.

Premits ringing and communication with

either the local telephone equipment

(via telephone line) or remote station

(via radio). Switch must be held to

remain in either R position.

R RADIO Causes associated transmitter

& MON

T RADIO

& MON

R TEL

T TEL

to send a 1,600-cps ringing

signal.

With handset connected to

PHONE receptacle, per

mits normal push-to-tilk

operation over the radio

system.

Rings to locil telephone

switchboard via telephone

line.

Permits conversing to local

telephone switchboard.

13. Operating Procedures

a. Before Radio Set Control AN/GSA-7 is

operated normally, the system should be checked

out by the operator in the following manner :

(1) Turn on the equipment by rotating the

DC-AC-OFF switch to the AC position

if the primary source is ac or to the DC

position if the primary source is dc. In

the DC position, a vibration will be felt

when the hand is held against the case.

This is due to operation of the power

vibrator.

(2) After allowing the equipment to warm

up for a minute, hold the monitor switch

in the R TEL position for several sec

onds and then release. The switch will

return to the T TEL position. This

causes a 20-cps ringing signal to be sent

to the equipment at the end of the wire

line. Communication with the local

telephone equipment user is acomplished

through the handset.

(3) After communication with the local tele

phone equipment user has been estab

lished, contact the remote operator by

radio. This is done by holding monitor

switch S4 in the R RADIO & MON po

sition for several seconds. The switch

when released will return to the T

RADIO & MON position. Two-way

communication with the remote operator

is then maintained by normal push-to-

talk procedure. Allow the transmitter

filaments to warm up for a second or two

after the handset push-to-talk switch has

been closed, before speaking. (This as

sumes that both radio sets are on and

operating properly and that any tele

phone circuits at the remote station are

complete.) Leave the monitor switch

in the T RADIO & MON position.

b. When the above procedure has been com

pleted, intercommunication via radio between the

13
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telephone equipment users (or communication

between a radio station and telephone equip

ment) is automatically maintained when normal

ringing and push-to-talk procedures are em

ployed.

c. When the radio set control is used as a link

in the communications system, the wire equip

ment users must use push-to-talk procedure. The

presence or absence of a dc closure on the line

determines whether the radio transmitters are

turned on or off.

(1) When using Telephone Set TA-43/PT

(or TA-312/PT) with its switch in the

local battery (LB) position, a closure is

automatically placed on the line when

the handset switch is pressed.

(2) The switch on the operator's headset of

Switchboard SB-22/PT places a closure

on the line when it is depressed to its

furthest position.

(3) When using Telephone EE-8, a closure

may be placed across the line or removed

from the line by the hook switch when

the telephone is in the CB (common bat

tery) position. The hook switch at the

telephone must be depressed in the stand

by condition, otherwise the radio trans

mitter will be held operated. For Tele

phone EE-8 to operate in the same man

ner as Telephone Set TA-13/PT, use

Handset H-100/U (Federal stock

#5965-223-4744) and place the LB-CB

switch in the neutral or middle position

to avoid a line closure caused by the EE-

8 ringer (LB) or the holding coil (CB).

d. Before turning the equipment off, notify the

remote and local switchboard operators and then

rotate the OFF-AC-DC switch to the OFF

position.

15



CHAPTER 3

ORGANIZATIONAL MAINTENANCE

Section I. PREVENTIVE MAINTENANCE

14. Tools, Materials, and Tost Equipment

Required

The tools, materials, and test equipment re

quired for organizational maintenance are listed

below.

a. Tools. Tool Equipment TE-41.

b. Matetials.

(1) Cleaning Compound (Federal stock No.

7930-395-9542).

(2) Cleaning cloth.

c. Test Equipment.

(1) Multimeter ME-77/U.

(2) Electron Tube Test Set TV-7/U.

15. Preventive Maintenance Techniques

a. Use No. 000 sandpaper to remove corrosion.

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

brush for cleaning. If necessary, wipe the parts,

including electrical contacts, with a cloth moist

ened with Cleaning Compound; dry them with a

clean cloth.

Caution: Cleaning Compound is flammable

and its fumes are toxic. Do not use near a flame;

provide adequate ventilation.

16. Use of Preventive Maintenance Form

DA Form 11-238 (figs. 8 and 9) is a preventive

maintenance checklist to be used by the operator

and the unit repairman. Items 1 through 4 are

checked daily and items 5 through 12 are checked

weekly by the operator. Items not applicable to

the equipment are lined out in the figures. Ref

erences in the ITEM block in the figure are to

paragraphs that contain additional maintenance

information about the particular item. Instruc

tions for use appear on the form.

a. First Echelon Items (fig. 9).

Item Maintenance procedure
No.

3

10

Check the spring-return action of the spring-

loader) monitor switch.

b. Second and Third Echelon Items (figs. 8

and 9).

Check connections at binding posts for tightness

and for frayed wire strands.

Item Maintenance procedure
No.

15

25

Check seating of tubes, VI through V8, pluck-out

capacitors CI and Cll (fig. 21), pluck-out

vibrator Gl.

Check the rubber gasket at the rear of the front

panel for cracks or poor sealing.
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Section II. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

1 7. Extent of Instructions

a. Organizational troubleshooting techniques

sire limited to replacing a faulty plug-in part or

locating obvious troubles in cables or components.

b. The troubleshooting techniques are presented

in two general procedures, the visual inspection

mid the use of the equipment performance check

list (pars. 18 and 19). Perform these checks

after the overall system trouble has been localized

to the radio set control.

18. Visual Inspection

Failure of the radio set control to operate prop

erly may be caused by an easily overlooked me

chanical or electrical fault. When it fails to per

form properly, turn off the power and check for

the folk .ving:

a. Burned-out fuse.

6. Broken or defective LINE binding posts.

r. Incorrect switch setting.

d. Loose or corroded line wire connections to

the binding posts.

e. Dirt, corrosion, or moisture between binding

posts which may cause a partial short -circuit be

tween them and greatly reduce the efficiency of

the line when transferring signal and control

voltages.

/. Worn or broken cables and connectors.

g. Defective or improperly installed capacitors

Cl or 0ll or vibrator Gl.

h. Defective handset (cable, connector, push-

to-talk switch, dirty diaphragm).

19. Equipment Performance Check List

a. General. The equipment performance check

list helps the unit repairman locate and correct

troubles. Repairs are limited to plug-in parts.

All corrective measures that the second-echelon

repairman can perform are given in the corrective

measures column.

b. Procedure. Place the radio set control in

operation as a link in the communication system

(par. 13). After the equipment has warmed up,

perform the steps below in the order given. Ob

serve the operation and perform any corrective

measures necessary. If the corrective measures

do not fix the equipment, troubleshooting by

higher echelon is required. Note on the repair

tag how the equipment performed and what cor

rective measures were taken.

Step Action or condition Normal Indications Corrective measures

STOPOPKRATK[START 1 If operating from 24-volt dc source, Vibrations from power vibrator

should be felt when hand is held

against case.

Check slo-blo fuse F2, plug-in

vibrator Gl, power input cable

(Wl), connection to J2.

set SI to DC position.

2 If operating from ac power, set SI Filaments of tubes should be

lighted (only visible after re

moving case).

Check fuse PI, ac power cable

(W4), connection to 32.to AC (switch S2 set to proper

voltage)1

3 Crank ringing generator of field Radio xmtr should turn on and

stay on for approximately 1-10

seconds after cranking ceases.

Check to see that monitor switch is

in T RADIO & MON position;

ch.'i^ tulxoi V8 and V6; cable to

xmtr (VV2 and/or W3).

telephone.

4 Operate push-to-talk switch of A 1,600-cps note should be heard Check tubes V7 and V4, handset.

field telephone or handset. in the handset.

Xmtr should turn on and remain Higher echelon repair is required.

on as long as switch is operated.

2,000-cps warning tone (beep) Check tubes V5, V7. Adjust R25

(par. 11/).should be heard at field phone

and in handset at a rate of 12

5 Request operator at remote equip

beeps per minute.

Field phone should ring Check tubes V2 and V3.

ment to send a ringing signal

(1.600 cps) via radio.

6 Set OFF-AC-DC switch to OFF.
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20. Tube Testing Techniques

When trouble occurs, check all cabling, con

nections, and batteries (if dc power is used) be

fore removing any tubes. If tube failure is sus

pected, use the applicable procedure below.

a. Use of Tube Tester. Remove and test one

tube at a time. Discard a tube only if its defect

is obvious or if the tube tester shows it to be de

fective. Do not discard a tube that testa at or

near its minimum test limit on the tube tester.

Put back the original tube, or insert a new one

if required, before testing the next one.

b. Tube Substitution Method. Replace a sus

pected tube with a new tube. If the equipment

remains inoperative, remove the new tube and put

back the original tube. Repeat this procedure

with each suspected tube until the defective tube

is located.

c. Replacement of Tubes.

(1) Remove the chassis from the case by

loosening the six spring-loaded Dzus fas

teners at the front ; pull the chassis out

(2) Unlock the two fasteners (fig. 3) and

loosen the two screws on the backplate.

(3) Separate the two chassis as shown in

figure 4. (Tube locations are shown in

figure 21.)

(4) Remove the tube shield by twisting it

counterclockwise while pressing down

against spring pressure.

(5) Replace the tube and tube shield.

Caution: Do not rock or rotate a tube

when removing it from a socket; pull it

straight out with a tube puller.

(6) Swing the upper chassis back into posi

tion and refasten.

(7) Insert the chassis into the case. Be

careful not to pinch any wires between

the case and the rear of the front panel.

Fasten the six spring-locked Dzus fas

teners.
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CHAPTER 4

THEORY

21. General

The radio set control is used in wire-radio sys

tems to connect radios (transmitters and re

ceivers) with local battery telephone equipment.

Two radio set controls can also be used as an auto

matic relay between two push-to-talk radio sets

(C, fig. 2). When the monitor switch is set at the

T RADIO & MON position, the radio set control

can be left unattended. Facilities exist, how

ever, for the operator to ring the local telephone,

ring the remote radio station and wire equipment

user, monitor transmissions, and to communicate

with both ends of a circuit as described in para

graph 13.

22. Local Telephone Ring Circuit

(fig. 10)

The local telephone can be rung by either of

two methods. One method (automatic) uses the

incoming 1,600-cps ringing signal from the re

mote location (and through the local receiver)

and the other (manual) is accomplished by hold

ing the monitor switch in the R TEL position.

Either method energizes local ringing relay Kl

to apply operating voltages to 20-cps ringing gen

erator G2 and to connect the generator output to

the radio set control LINE terminals.

a. The 1,600-cps ringing signal output of the

radio receiver is applied to terminal A of RADIO

 

Figure 10. Local telephone ringing circuit.
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receptacle J3 or J4 and through capacitor 012

to the grid of amplifier V2A. This circuit is a

conventional rc-coupled triode amplifier with

cathode resistor bias developed across R9. The

amplified signal is coupled to the grid of limiter

V2B through capacitor 013. Because grid leak

bias only is used in this stage and because of low-

plate voltage, the 1,600-cps signal is limited in

amplitude. The plate load of V2B is filter FL2

which is a resonant circuit tuned to the 1,600-cps

ringing signal. The 1,600-cps output of the filter

is terminated by R14 and coupled by 015 to a

rectifier-integrator circuit made up of OR 13,

R15, and 016. Because rectifier 0R13 effectively

grounds out the negative portion of the signal,

only the positive portion of the signal is applied

to the integrating circuit of R15 and 016. The

values of R15 and 016 determine the delay from

the time the 1,600-cps signal is received until re

lay Kl operates. This delay is necessary to pre

vent false operation on speech and noise. The

resulting positive dc signal is applied to the con

trol grid of thyratron V3 through isolating re

sistor R18.

b. Oathode resistor R19 of relay control tube V3

is part of a voltage divider (R38, R44, and R19)

in the 108-volt power supply line. The fixed volt

age at the cathode is 4 volts. The plate operating

voltage for V3 is 115 volts ac obtained from ter

minals 15 and 16 of transformer Tl. The 115-volt

ac output voltage of Tl is applied between the

cathode and plate of V3 through R2 and the coil

of relay Kl. When the plate is positive and the

control grid is zero or positive with respect to the

cathode, relay control V3 ionizes and causes plate

current to flow and energize the coil of relay Kl.

On the next half-cycle of the plate supply voltage,

the plate is negative with respect to the cathode

and the tube de-ionizes. Normally, this would

cause Kl to become de-energized ; however, because

it was charged when plate current flowed on the

previous half-cycle, 04 now discharges through

the winding of Kl and causes the relay to remain

energized. The next positive half-cycle will again

cause plate current to flow. This action continues

as long as the control grid is positive (i. e., for the

duration of the incoming 1,600-cps ringing signal ) .

When the 1,600-cps ringing signal ceases, V3 de-

ionizes on the next negative half-cycle of the plate

supply and remains de-ionized. The delay pro

vided by R15 and C16 prevents false, intermittent

operation of relay Kl on speech or noise.

c. When the monitor switch is held in the R TEL

position, 24 volts dc is applied to the grid of V3

through resistor R16. Resistor R16 with R18 and

R17 form a voltage divider across the 24-volt dc

line with the monitor switch in the ring telephone

position. Tube V3 conducts continuously as long

as the switch is held.

d. When local ringing relay Kl is energized, lib

volts ac is applied from terminals 7 and 8 of Tl

to bridge rectifier network 0R1-0R4 through con

tacts 2 and 3 and 6 and 7 of Kl. The rectifier out

put is applied to terminals 1 and 2 of ringing

generator G2. The 40-volt rms, 20-cps minimum

output of the ringing generator is applied through

two filter networks and contacts 4 and 11 and 9 and

12 of Kl to the LINE terminals. The filter net

work consists of R3, 06, and L2 in one line and R4,

05, and Ll in the other.

23. Ring Radio Circuits

(fig- 11)

The ring radio circuit is used to contact remote

telephone equipment or a radio location via a radio

link. The ring circuit to the remote radio station

is activated in one of two ways: when the local

telephone generates a 20-cps ringing signal or when

the monitor switch is held in the R RADIO &

MQN position.

a. The 20-cps ringing signal is applied to the

incoming telephone line and through capacitors

027 and 026 to a full-wave bridge rectifier (0R14,

0R15, 0R16, and 0R17). Neon bulb E6 in con

junction with R35 functions as a voltage limiter

to prevent the application of more than 80 volts

(approximately) to the bridge rectifier circuit.

The bridge output, which is a pulsating dc voltage,

charges capacitor 028. This voltage is applied to

the plate of diode limiter V6 and through R42 to

the grid of V8. Oapacitor 028 and resistor R37

also serve as an rc time constant circuit. The out

put of the bridge rectifier sustains a charge on 028

during the time of the ringing signal. AVhen the

ringing signal ceases, ( 28 discharges through R37

:ind through R42 and R43. A positive voltage is

applied to the grid of V8 for a period of 2 seconds

after the ringing signal ceases.

b. Because the radio transmitter is turned on and

off by the radio set control, the above action in

sures that the ringing signal is present for a period

of time after the transmitter filaments have

reached operating temperature.
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c. When the monitor switch is held in the R

RADIO & MON position, 24 volts dc is applied

continuously through R36 to the junction of R37

and C28. Resistors R36 and R37 form a voltage

divider network across the 24-volt dc power supply.

The voltage at the junction or the dc signal ringing

voltage from the rectifier is limited to 12 volts uy

diode-connected triode V6. The cathode of V6 is

held at +12 volts dc by the action of voltage

divider R38, R44, and V3 cathode resistor R19.

The same voltage divider network holds the cath

ode of V8 at approximately 4 volts.

d. The voltage at the plate of the limiter (a dc

signal up to 12 volts) is applied to the control grid

of relay control tube V8 through a voltage divider

consisting of R42 and R43. Relay control tube V8

operates in the same manner as relay control tube

V3 (par. 22). When the dc ringing signal is ap

plied to the control grid of V8, plate current flows

and the coil of ring radio relay K3 is f nergized.

Capacitor C21 keeps the relay energized during

the negative portion of the ac supply voltage to V8.

e. When relay K3 operates, the contacts (fig. 16)

operate as follows :

(1) Contacts 2 and 11 close; this causes the

frequency of oscillator V7B to be shifted

to 1,600 cps as described in paragraph

26a.

(2) Contacts 9 and 14 close and bring gated

amplifier V4 out of cutoff as described in

paragraph 27. This allows the 1,600-cps

signal from the oscillator to be applied to

mixer transformer T2 and from there

(through relay K4. contacts 12 and 9) to

the transmitter to modulate the rf carrier.

(3) Contacts 7 and 8 close and ground the

audio input circuit to V2A from the

radio receiver (par. 22a) ; this prevents

the operation of the local ringing relay.

(4) 0ontacts 6 and 13 and 5 and 12 open,

removing all loads from the local tele

phone line except the 20-cps ringing cir

cuit.

(5) Contacts 3 and 4 close and complete the

ground circuit for transfer relay K4.

The 24-volt dc energizing voltage is ap

plied to the K4 coil when the monitor

switch is in the T or R RADIO & MON

position. The functions of the K4 con

tacts are given in paragraph 24.

24. Transfer Relay K4 Circuits

(fig. 16)

Transfer relay K4 can be energized by any one

of three procedures: during ring radio operation

(par. 23e(5)), during transmission when the

radio set control handset push-to-talk switch is

pressed, or during transmission by operation of

master transfer relay K5 (par. 25a). When re

lay K4 operates, the contacts operate as follows :
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a. 0ontacts 4 and 11 close and ground the line

from F of RADIO jack J3 or J4. This turns on

the associated transmitter.

b. 0ontacts 9 and 12 close and connect winding

E of T2 to the transmitter audio input circuits

through 023. Ringing tone or warning tone

(par. 27d) from winding F and/or speech from

the telephone line, winding B (par. 25rf), is trans

ferred to winding E.

c. Contacts 5 and 6 open and break the circuit

to the coil of carrier-operated relay K2. This

prevents the receiver from actuating K2 during

transmission (par. 29).

d. 0ontacts 2 and 3 open and prevent receiving

audio output from the receiver while transmit

ting.

e. Contacts 7 and 8 open and break the audio

input circuit to amplifier V2A. This disables the

1,600-cycle amplifier when transmitting.

25. Transmit Circuits

(fig. 16)

When the push-to-talk switch of the local tele

phone is closed, the radio set control turns the

transmitter on and effectively connects the tele

phone line to the speech input of the transmitter.

In addition, a 2,000-cps warning tone is mixed

with the speech signal to advise the wire line op

erator that his conversation is being transmitted

via radio. During this mode of operation, the

various relays are in the position indicated in

the following table. The sequence of operation

is described in a through d below.

Relay Energized De-ener-

K2 X

K4 X

K5 X

K3 _ X

Kl X

ft. When the push-to-talk switch in the local

telephone handset is closed, a high impedance, low

resistance inductance is placed across the tele

phone line. The circuit involved is shown in

figure 16. Because the coil of K5 is split into

two sections, and the effective center tap is at al

ternating current (ac) ground (pin 2 directly to

ground, pin 6 through 0llC), telephone line bal

ance is maintained. Because the K5 coils have a

high impedance, the speech characteristics of the

line are unimpaired. When the monitor switch

is set in either the R or T RADIO & MON switch

position, 24 volts is applied to the coils of K5.

Closing the telephone handset switch completes

the dc path through winding 6-5 of K5, contacts

7 and 8 of K2, contacts 6 and 13 of K3, contacts

8 and 12 of Kl and through LINE terminal E5

to the field telephone. The dc path continues

through the field telephone, LINE terminal E4,

contacts 11 and 5 of Kl, contacts 5 and 12 of K3,

and contacts 3 and 4 of K2, to winding 1-2 of K5.

This energizes relay K5 and the contacts operate

as explained in b and c below.

b. Contacts 7 and 8 close. This completes the

ground return for relay K4, which operates

(paragraph 24) to turn the transmitter on and

connect audio from the field telephone or the

handset at the radio set control to the speech in

put circuits of the transmitter.

c. Contacts 3 and 4 close and connect the gate

generator V5 output to the control grid of gated

amplifier V4 (fig. 13). The pulses from V5 help

to provide the warning tones during transmission.

d. Speech signals from the telephone are ap

plied through contacts of unenergized relays Kl

and K3 and through contacts of K2 (K2 ener

gized or not, par. 29) to transformer winding B.

From winding B, the audio signal is induced into

winding E and is then applied to the transmitter

audio input circuits when K4 is energized.

26. Warning Tone and Ring Radio Oscillator

(fig. 12)

The oscillator circuit, which normally generates

a continuous 2,000-cps tone, performs two func

tions. When the radio set control is in the trans

mitting condition (par. 25), this tone is trans

mitted through gated amplifier V4 (par. 27) in

such a manner that short bursts, or beeps, of the

2,000-cps tone are obtained. These beeps are in

turn applied across the telephone line and serve

to advise the telephone equipment user that the

conversation is being transmitted via radio. The

other function of the oscillator is to provide the

1,600-cps signal which is used to ring via radio.

a. The oscillator employs a standard Clapp cir

cuit. The operating frequency of the oscillator is

determined by the series-resonant circuit of L4 in

series with paralleled capacitors. The normal

frequency determining capacitors are C35 and C34.

With only C35 and C34 in the circuit, the oscillator

frequency is approximately 2,000 cps. When ring
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Figure Id. Warning tone and ring radio oscillator circuit.

radio relay K3 is energized by a 20-cps ringing

signal from the local telephone equipment or by

dc voltage from the monitor switch (par. 23),

capacitors C32 and C33 are shunted across C35 and

C34. With all four capacitors in the circuit, the

resonant frequency of the oscillator is 1,600 cps.

The output of the oscillator is coupled through

isolating resistor R27 to the suppressor grid (pin

7) of gated amplifier V4.

b. The frequency of the oscillator is factory-

adjusted by hand-selecting the values of C33 and

C34. These capacitors should not be tampered

with. If for some reason the frequency must be

adjusted, ail components shown on figure 12 as

located in Zl should be replaced.

27. Gate Generator and Gated Amplifier

(figs. 13 and 16)

The gate generator applies positive pulses of

bias to the grid of the gated amplifier, to allow

warning beeps to be heard when the transmitter is

on the air. The gated amplifier applies 2,000-cps

warning tones or the 1,600-cps ringing tone to

mixer transformer T2 during T or R RADIO &

MON monitor switch settings respectively. When

no tone is needed, the gated amplifier blocks tone

from the T2 circuit.

a. Gate generator Vo is a gas tube relaxation

oscillator. When 120-volt dc is applied to the V5

circuit, capacitor C25 charges through resistors

R25 and R24. Because C25 in series with R24 and

R25 forms a long time-constant circuit, C25 re

quires 4 to 10 seconds (depending on the setting of

R25) to charge to 103 volts. When the 103-volt

point is reached, V5 ionizes and C25 discharges

through it. Because the resistance of V5 is negli

gible when conducting, the time of discharge of

C25 is short (.2 second). The discharge circuit

consists of R26 and C25. Capacitor C25 continues

to discharge until the plate voltage of V5 is re

duced to the point where de-ionization occurs, thus

completing 1 cycle of operation.

6. When V5 conducts (during discharge of C25) ,

a positive pulse, .2 second in duration, is produced

across cathode resistor R26. When the radio trans

mitter is on, this pulse is direct-coupled through

terminals 3 and 4 of K5 (K5 is energized during

radio transmission) to the control grid, pin 1 of

gated amplifier V4. The gated amplifier is nor

mally biased to cutoff by fixed bias applied to the

cathode from the junction of voltage divider re

sistors R30 and R31. When the control grid is

made positive by the pulse from V5, V4 conducts

and, because the 2,000-cps warning generated by

oscillator V7B is continuously applied to the sup

pressor grid, produces .2-second bursts of the 2,000-

cps warning tone in the plate circuit. This is ap

plied to winding F of mixer transformer T2.

c. When the radio transmitter is not on and ring

radio relay K3 is energized (par. 23), the gated

If
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Figure 13. Gate generator and gated amplifier circuits.

amplifier is also placed in operation. When K3 is

energized, resistor K22 (fig. 13) is placed across

R31 in the gated amplifier circuit. This reduces

the cathode bias to a point where V4 conducts. At

the same time, capacitors C32 and C33 connected

in the oscillator circuit (fig. 12) produce the 1,600-

cps ring radio signal. Relay K5 is not operated

and the V4 control grid, pin 1, is grounded during

ring radio operation. The 1,600-cps ring radio

signal supplied to the suppressor grid, pin 7, of V4

is amplified and applied to mixer transformer T2

in the same manner as the warning tone.

CATH FOL

V7A

(1/2) 88I4A

 

HANDSET

RECEIVER

HANOSET

TRANSMITTER

+ 24V
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d. The output of V4, whether 2,000-cps warning

tone or 1,600-cps ringing tone, is applied to mixer

transformer T2, winding F. This signal is coupled

to output winding E, terminals 4 and 5, and to

winding B. Windings B and E of T2 are shown

in figure 16. From terminal 4 of winding E, the

signal is passed through contacts 12 and 9 (closed

when the monitor switch is in either R or T

RADIO & MON position) of transfer relay K4

and C23 to terminal C of the RADIO connectors.

The audio signal is fed to the transmitter to modu

late the rf carrier. The warning tone signal

coupled to winding B is applied to the LINE ter

minals. The circuit from terminal 1 of winding B

is completed through terminals 12 and 5 of K3 and

5 and 11 of Kl to LINE terminal E4. The circuit

from terminal 2 of winding B is completed

through dc blocking capacitor C19, contacts 7 and

8 of K2, contacts 6 and 13 of K3, and contacts 8

and 12 of Kl to LINE terminal E5.

 

 

TM 5135-15-15

Figure H. Cathode follower V7A. Figure 15. Handset H-33/VT circuit.



28. Receive Circuits

(fig. 16/

When an audio signal is fed to the radio set

control from the radio receiver, all relays remain

de-energized except carrier-operated relay K2 (if

connected). Operation of K2 is described in par

agraph 29.

a. The audio output of the receiver is applied

to the radio set control at J3 or .14 pin A and thence

through Jl and Pi contact 22 to contacts 3 and 8 of

transfer relay K4. The signal at contact 8 is con

nected through contact 7 to a high impedance cir

cuit at the grid of V2A. This audio signal does

not actuate the ringing circuit because of the se

lective filtering action of FL2 (par. 22a).

b. The audio signal at contact 3 is fed through

contact 2 to the 600-ohm input (windings I) and

E) of mixer transformer T2. The signal return

to the receiver is made through the common

ground connection. The audio signal is fed

through winding B of T2 to the local telephone

via LINE 1 and 2.

c. The audio signal at T2 is also transferred to

winding 0 of T2 (fig. 14) and fed to cathode fol

lower V7A. The function of the cathode fol

lower stage is to isolate the handset receiver to

decrease loading of the audio lines. The audio

signal developed across cathode resistor R41 of

the cathode follower is applied to the monitor

headset receiver through capacitor 030, Pi and

Jl terminal 20, and contact A of PHONE con

nector J5 (figs. 14 and 15).

29. Carrier-Operated Relay K2

(fig. 16)

Carrier-operated relay K2 serves two pur

poses^—to break the circuit to master transfer re

lay K5 during reception and to control a dc path

to allow retransmission as illustrated in 0, figure 2.

a. Relay K2 is energized whenever the radio re

ceiver gets a signal. For radio sets which supply

power when a signal is received, the 0. O.

POWER switch is set to the EXT. position.

When a signal is received, a minimum dc voltage

of 16 volts is supplied by the receiver and is ftp-

plied to the CARR. OP. binding post. From

thjre the circuit is completed through contacts 5

and 6 of K4 and terminal 23 of Jl and PI to the

coil of relay K2. The other side of the K2 coil

is connected to the AUX binding post through

terminal 11 of Pi and Jl and the C. O. POWER

switch in the EXT. position. The AUX termi

nal is connected to the receiver to complete the dc

path. When the radio receiver contains a carrier-

operated relay, pin K of the Id pin RADIO con

nector .J3, J4 is grounded upon receipt of a signal

by the radio receiver. With the 0. O. POWER

switch set to the INT. position, relay K2 is ener

gized. The energizing voltage is +24v obtained

from the ('. O. POWER switch S3. The path of

the energizing current is as follows: +24v source,

through terminal 11 of Jl and PI, the coil of K2,

contacts 5 and 0 of K4, terminals 23 of Jl and PI

to pin K of J3 or .14 which connects to ground at

the receiver.

b. When K2 is not energized (conditions other

than receiving) capacitor C19 blocks a dc path to

the coil of master transfer relay K5 through

winding H of T2. Relay Kf> should only be oper

ated by the circuit described in paragraph 25a.

When relay K2 operates (during reception), con

tacts 3 and 4 open to prevent operation of K5.

Contacts 8 and 6, however, close and thereby place

winding B directly across the telephone line.

This is essential to allow retransmission. The B

winding of T2 fulfills the same function as the

high inductance, low dc resistance of the field tel

ephone described in^paragraph 25«. It completes

the K5 coil circuit of the other remote Radio Set

0ontrol AN/GSA-7. The local radio set control,

actuated by the radio receiver, takes the place of

the local telephone (C, fig. 2).

30. Monitor at Radio Set Control

Through the use of monitor switch S4 and

Handset H-33/PT, an operator (monitor) lo

cated at the radio set control can ring and talk to

the local telephone (or switchboard) on the wire

line or to the remote equipment via radio.

a. The monitor can ring the remote equipment

via radio by holding spring-return monitor

switch, S4, in the R RADIO & MON position

(par. 23c). This causes a 1,600-cps radio ring

ing signal to be generated as described in para

graph 23.

b. To receive an audio signal via radio with the

monitor switch in the T RADIO & MON position

at the monitor position, no action by the monitor

is necessary. Any audio signal passing through

mixer transformer T2 is sampled by winding C

and applied to the receiver of the monitor hand

set through cathode follower V7A.
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c. To transmit a voice signal via radio from the

monitor position, it is necessary to set monitor

switch S4 in the T RADIO & MON position and

press the handset switch. When this is done, only

relay K4 is energized (par. 24) and turns the

transmitter on. Because K3 is not energized dur

ing this mode of operation, no ringing tone is

generated. When the handset switch is closed,

the microphone circuit is also completed (fig. 15).

The output of the handset microphone is fed

through terminal 8 of Jl and Pi to winding A,

terminal 6, of T2. The operating voltage for the

microphone is obtained from the 24-volt source

through decoupling resistor R23. Capacitor C22

completes the audio signal path to ground. The

audio output of the handset is transferred to

winding E of T2 and to the transmitter audio

input.

d. When the monitor wishes to ring the local

telephone (switchboard), switch S4 must be held

in the R TEL position for a short period of time.

This operates relay Kl and results in the applica

tion of a 20-cps ringing signal to the telephone

line as described in paragraph 23.

e. When the monitor wishes to talk to the local

telephone or switchboard, the monitor switch must

be set to the T TEL position and the push-to-

talk switch in the handset must be pressed. The

audio output of the handset is fed to the telephone

line via windings A and B of T2 in a manner

similar to that described in c above. In the T

TEL position, relay K4 is disabled, and the con

versation is not transmitted to the radio trans

mitter via winding E.

31. Power Supply

(figs. 17 and 25)

a. The power supply provides dc voltages of

120, 108, and 24 volts and an ac voltage of ap

proximately 115 volts. The above voltages are

obtained while operating from primary power

sources of 115/230 volts ac ±10 per cent, 50 to

400 cps, or from a dc source of 22 to 30 volts. In

addition, 25.2 volts ac (filament voltage) is sup

plied when the equipment is operated on ac.

b. Ac voltage is applied to terminals A and C

of the POWER CONNECTOR. The line from

terminal A is applied through 1-ampere fuse Fl

to switch SiA. In the AC position, it is con

nected to terminal 1 of the primary winding of

Tl. The line from terminal C connects to SlB

and in the AC position, to POWER SELECT

switch S2. In the 115V position, the line is con

nected to terminal 2; in the 230V position, the

line is connected to terminal 3 and the entire

primary is in the circuit

c. When operating from a 24-volt dc source, the

power is applied through terminal D of the

POWER connector, F2, SlA and terminal 1 of

rf hash filter FLl to the center tap (terminal 5)

of the vibrator primary winding. The 24 volts

dc is also applied to the winding of vibrator Gl.

With the reed of Gl in the upper position, ter

minal 4 of Tl is grounded and this causes current

to flow through the Tl winding connected to ter

minals 5 and 4. At the same time, the vibrator

is energized because the coil circuit is also

grounded through the reed. The reed is pulled

down, grounds the lower contact, and completes

the circuit for the Tl winding connected to ter

minals 5 and 6. The spring action of the reed

then returns it to the opposite position, which

causes another cycle of operation to start. In

this manner, the 24 volt-dc input is effectively

changed into an alternating current at Tl and

winding 4-6 becomes the transformer primary.

Capacitor C10 is a buffer capacitor which pre

vents sparking at the vibrator contacts. Capac

itors C7, C8, and C9 prevent generation of radio

interference.

d. The ac voltage developed across terminals 9

and 10 of Tl is applied to full-wave bridge CR5,

CR6, CR7, and CR8 for rectification. The neg

ative side of the bridge is grounded and the posi

tive output of the bridge is fed to a pi-type filter

made up of CllA, L3, and CllB. Resistor R6

is a series resistor which drops the voltage to 120

volts at the junction of R6 and R7. The 120

volts is applied to the gate generator stage only

(fig. 13) . Resistor R7 limits the current through

voltage regulator VI. The 108-volt output is sup

plied to the V2, V4, and V7 plate circuits and

through voltage divider action to cathode cir

cuits of V3, V6, and V8 (pars. 226 and 23c).

e. Secondary winding, terminals 11 and 12,

produces approximately 25 volts ac which is rec

tified in the full-wave bridge circuit consisting of

CR9, CR10, CR11, and CR12. The output of the

rectifier is then fed through voltage-dropping re

sistor R5, and is used for actuating relays and

for local handset microphone button voltage. The

24-volt circuit for the microphone is completed

through Jl-Pl terminal 14, through voltage-

dropping resistor R23, winding A of T2, Jl-Pl
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Figure 17. Power supply circuit.

terminal 8, to C of the PHONE connector. When

the handset switch is pressed, the circuit is com

pleted to ground through the carbon button to

ground. Capacitor Cl prevents hum in the mi

crophone circuit. As shown in figure 25, resistor

Rl is connected across Cl in the OFF position of

the DC-AC-OFF switch and discharges the 500

microfarad (uf) capacitor to ground.

/. The winding between terminals 7 and 8 pro

duces 115 volts which operates 20-cps ringing gen

erator G2 during ring telephone operation (par.

22).

g. The winding between terminals 15 and 16

also produces a voltage of 115 volts ac. Isolation

is needed from winding 7-8 because a dc bias volt

age is added to the ac voltage used in the opera

tion of thyratrons V8 and V3.

h. The filament voltage winding terminals 13

and 14 of Tl produces 25.2 volts ac which is used

as filament voltage only when operating from an

ac primary power source. When operating from

a 24-volt battery, the battery supplies the fila

ments through the DC-AC-OFF switch. The

filaments are connected in a series-parallel ar

rangement (fig. 25). Series-connected filaments

of V3, V2, and V4 are connected in parallel with

the series-connected filaments of V7, V6, and V8.



CHAPTER 5

FIELD MAINTENANCE

Section I. GENERAL TROUBLESHOOTING TECHNIQUES

Warning: When servicing the radio set control

while power is applied, be careful to avoid electri

cal shock from the input ac or + 175-volt dc voltage

at exposed terminals. Always turn power switch

Si to the OFF position before making resistance

measurements or before touching parts or wiring

in the control unit. After power is disconnected,

some capacitors may retain a charge. Before

touching exposed parts, short the part to ground.

Tube type OB2WA contains a small amount of

radioactive material and is potentially hazardous.

0ontact qualified medical personnel immediately

in case of an accidental cut. For further informa

tion and for disposal of defective type OB2WA

tubes, refer to TB SIG 225.

32. General Instructions

Troubleshooting at field and depot maintenance

level includes all techniques outlined for organiza

tional maintenance and any special or additional

techniques required to isolate a defective part.

The field and depot maintenance procedures are

not complete in themselves but supplement the

procedures described in organizational mainte

nance. The systematic troubleshooting procedure,

which begins with the operational checks that can

be performed at an organizational level, must be

completed by means of sectionalizing, localizing,

and isolating techniques.

33. Troubleshooting Procedures

a. General. The first step in servicing a defec

tive radio set control is to sectionalize the fault.

Sectionalization means tracing the fault to a major

circuit responsible for abnormal operation. The

second step is to localize the fault. Localization

means tracing the fault to a defective part respon

sible for the abnormal condition. Some faults,

such as burned-out resistors can often be located

by sight or smell. The majority of faults, how

ever, must be localized by checking voltages and

resistance.

b. Sectionalization. Listed below is a group of

tests arranged to reduce unnecessary work, and to

aid in tracing trouble in a defective radio set con

trol. The first step is to locate the unit or units at

fault by the following methods:

(1) Visual inspection. Visual inspection

helps to locate faults without testing or

measuring circuits. All visual signs

should be observed and an attempt made

to sectionalize the fault to a particular

circuit.

(2) Operational tests. Operational tests fre

quently indicate the general location of

trouble. In many instances, these tests

will help in determining the exact nature

of the fault. The equipment performance

check list (par. 19) is a good operational

test. Additional operational tests are

given in paragraph 36.

c. Localization. The tests listed below will aid

in isolating the trouble. First, localize the trouble

to a single stage or circuit, and then isolate the

trouble within that circuit by voltage, resistance,

and continuity measurements. Use the following

methods of trouble localization :

(1) Voltage and resistance measurements.

These measurements will help locate the

individual component at fault. Use re

sistor and capacitor color codes (figs. 18

and 19) to find the value of the compo

nents. Use the voltage and resistance

diagram (fig. 20) to find normal readings,

and compare them with readings taken.



RESISTOR COLOR CODE MARKING

(MIL-STD RESISTORS)

AXIAL-L3AO RESISTORS

(INSULAT3D)

RADIAL-LEAD RESISTORS

(UNINSULATED)

 

TOLERANCE

MULTIPLIER

SECONO SIGNIFICANT FIGURE

FIRST SIGNIFICANT FIGURE

RC-COMPOSITION

B C 0
 

TOLERANCE

MULTIPLIER

SECONO SIGNIFICANT

FIGURE

FIRST SIGNIFICANT FIGURE

(OOUBLE WIDTH SIGNIFIES

FIXED WIRE-WOUNO

RESISTORS)

RU-WIRE-WOUND

(ENO)

TOLERANCE
)BOOT)

 

MULTIPLIER"1

(DOT OR BANO)

RZ -COMPOSITION

SE0OND

SIGNIFICANT

FIGURE

-FIRST

SIGNIFI0ANT

FIGURE

(END)

TOLERANCE
IENO)

 

MULTIPLIER

(DOT OR BANO)

RZ-COMPOSITION

FIRST

SIGNIFICANT

FIGURE

RESISTOR COLOR CODE

BAND A OR BODY* BANO B OR ENO* BANO C OR DOT OR BAND* BAND D OR END*

FIRST

SIGNIFICANT

FIGURE

SECONO

SIGNIFICANT

FIGURE

RESISTANCE

TOLERANCE

(PERCENT)

COLOR COLOR COLOR MULTIPLIER COLOR

BLACK 0 BLACK 0 BLACK • BODY 1 20

BROWN 1 BROWN 1 BROWN 10 SILVER + 10

REO 2 RED 2 R03 100 GOLD ±5

ORANGE 3 ORANGE 3 ORANGE 1,000

YELLOW 4 YELLOW 4 YELLOW 10,000

GREEN 5 GREEN 5 GREEN 100,000

BLUE 6 BLUE 6 BLUE 1,000,000

PURPLE
7

PURPLE

(VIOLET)
7

(VIOLET)

GRAY 8 GRAY B GOLD 0.1

WHITE 9 WHITE 9 SILVER 001

*FOR WIRE-WOUND-TYPE RESISTOR'S BAND A SHALL BE DOUBLE-WIDTH

WHEN BODY COLOR IS THE SAME AS THE DOT )OR BAND) OR END COLOR,

THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS

EXAMPLES (BAND MARKING):

10 OHMS ±20 PERCENT: BROWN BAND A, BLA0K BAND B,

BLACK BANO C; NO BANO 0.

4.7 OHMS ±5 PERCENT: YELLOW BAND A, PURPLE BAND B;

GOLD BAND C; GOLO BAND D.

EXAMPLES (BODY MARKING):

10 OHMS ±20PER0ENTBR0WN BODY , BLACK ENO, BLA0K DOT

OR BANO, BODY 0OLOR ON TO1ERAN0E ENO.

3,000 OHMS ttO PERCENT ORANGE BODY, BLA0K ENO, REO DOT

OR BAND, SILVER ENO. STQ R

Figure IS. MIL-STD re*i»tor color code*.
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CAPACITOR COLOR CODE MARKING

(MIL-STD CAPACITORS)

 TYPE INDICATOR *

FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE

INDICATOR

(REAOING DIRECTION)

»«DECIMAL MULTIPLIER

TOLERANCE

CHARACTERISTIC

* BLACK DOT: MICA DIELECTRIC

SILVER DOT PAPER DIELECTRIC

**INOICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

SECOND SIGNIFICANT FIGURE—,

FIRST SIGNIFICANT FIGURE-

TEMPERATURE-

COEFFICIENT

INNER-

ELECTRODE TERMINAL

SECONO SIGNIFICANT FIGURE

FIRST SIGNIFICANT FIGURE

TEMPERATURE

COEFFICIENT

 

DECIMAL MULTIPLIER

CAPACITANCE TOLERANCE

 

DECIMAL MULTIPLIER

CAPACITANCE TOLERANCE

INNER-ELECTROOE

TERMINAL

NOTE:

SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE

COEFFICIENT MARKING IS LARGER.

CERAMIC-TEMPERATURE COMPENSATING (CO

MIL BUTTON-MICA

IDENTIFIER (BLACK)

CHARACTERISTIC

 FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE

DECIMAL MULTIPLIER

CAPACITANCE TOLERANCE

BUTTON-MICA (CB)

FMST SIGNIFICANT FIGURE

CHARACTERISTIC

INNER-ELECTRODE

 SECONO SIGNIFICANT FIGURE

DECIMAL MULTIPLIER

CAPACITANCE TOLERANCE

MIL IDENTIFIER

(BLACK DOT)

TERMINAL

CHARACTERISTIC^ ^FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE

DECIMAL MULTIPLIER

MIL ,DENt,F,ER -V -CAPACITANCE TOLERANCE

(BLACK SPOT)

NOTES:

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS;

CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER

IS ON SIOE DIAMETRICALLY OPPOSITE COLOR SPOTS.

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIOE;

CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN

CHARACTERISTIC ANO TOLERANCE SPOTS IS THREE

TIMES SPACE BETWEEN ADJACENT SPOTS.

S. TOLERANCE: YELLOW, + 100% , -20% .

CERAMIC-GEMERAL PURPOSE (CK)

CAPACITOR COLOR CODE

COLOR
SIG

FIG.

MULTIPLIER

NUMBER

CHARACTERISTIC TOLERANCE 2

cc

TEMPERATURE

COEFFICIENT

(UUF/UF/'C)

DECIMAL OF

ZEROS

CM CN CB CK CM CN CB
OVER

IOUUF

IOUUF

OR LESS
CC

BLACK 0 I NONE A 20 20 20 20 2 ZERO

BROWN 1 10 1 B E B w 1 -JO

REO 2 100 2 C H X 2 2 2 -SO

ORANGE 3 1,000 3 D J 0 SO -I5O

YELLOW 4 10,000 4 E P -220

OKEN 9 5 F R 5 0.5 -330

BLUE S 6 S -470

PURPLE
7 7 T W - -750

(VIOLET)

GRAY 8 8 X 0.25 + 30

WNITE 9 9 10
-330(1300) 3

GOLD 0.1 5 5 + 100

SILVER 0.01 10 10 10

I. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.

t. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF IOUUF OR LESS. STD-CI

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.

Figure 19. MIIrSTD capacitor color code*.
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(2) Troubleshooting chart. The trouble

symptoms listed in the chart (par. 36<f)

will aid in localizing trouble to a compo

nent part.

(3) Intermittent troubles. In all these tests,

the possibility of intermittent troubles

should not be overlooked. If present, this

type of trouble often may be made to

appear by tapping or jarring the equip

ment. Check the wiring and connections

to the associated receiver, transmitter,

and local telephone.

34. Test Equipment Required

The following chart lists the test equipment re

quired for troubleshooting and final testing (pars.

40 and 41 ) the radio set control. Associated tech

nical manuals and assigned common names are also

listed.

Test equipment

Electronic Voltme

ter ME-30B/U.

Signal Generator

8G-15/PCM.

Frequency Meter

FR-67/U.

Electron Tube Test

8et TV-2/U.

Audio Oscillator

T8-382/U.

Telephone Set TA-

43/PT.

Multimeter ME-

77/U.*

150 ohm, 1 watt

resistor.

2,000 ohm, 1 watt

resistor.

20 uf capacitor.

Connector U-79/U.

Technical manual

TM 11-

TM 11-

TM 11-

TM 11-

TM 11-

TM 11-

5132

2096

2698

2661

2684

337

Common name

Vtvm.

Signal generator.

Frequency meter.

Tube tester.

Audio oscillator.

Field telephone.

Multimeter.

'Multimeter T8-207/U may be used until Multimeter ME-77/U becoires

available.

Section II. TROUBLESHOOTING

35. Checking Filament and B-f Circuits for

Shorts

a. When to Check. When any of the follow

ing conditions exist, check for short circuits and

clear the troubles before applying power.

(1) When the nature of the trouble symp

tom is not known.

(2) When trouble symptoms reported from

operational tests indicate possible power

supply troubles.

b. Conditions for Tests. To prepare for the

short-circuit tests—

(1) Remove the control unit from its case.

(2) Leave all cords and lines disconnected

from the radio set control during all re

sistance checks.

c. Measurements. Make the resistance meas

urements indicated in the following chart. Re

sistances can vary between equipments. More

than 20 per cent difference with the chart indi

cations should be considered abnormal. If ab

normal results are obtained, perform the addi

tional isolating procedures outlined. When the

faulty part is found, repair the trouble before ap

plying power to the unit.

Points of measurement

Terminal A to

terminal C of

POWER

connector.

Terminal A or C

to terminal B

of POWER

connector.

Terminal D to

terminal B of

POWER

connector.

Junction of CR6,

CR7, and L3

to ground.

Filament termi

nals of tubes.

Normal Indication

With SI in OFF

or DC posi

tions infinite

resistance.

With Si in AC

position, 17

ohms (S2 at

115V) or 63

ohms (82 at

230V).

Infinite resist

ance regard

less of Si

position.

With SI in OFF

or AC posi

tion, infinite

resistance.

With 81 in DC

position, 95

ohms.

35,000 ohms;

charge of filter

capacitor will

occur.

Resistances as

indicated on

figure 20.

Isolating procedure

Check wiring; con

nector J2.

Check Tl primary;

check Si and 82.

If infinite check Fl.

Check POWER

connector, wir

ing, Tl primary

as indicated by

Si position.

Check wiring, con

nector J2.

Check F2, FL1, 81,

and vibrator coil.

If resistance is low,

check capacitors

C11A and B.

Check rectifiers

CR5-CR8. If

resistance is high,

check L3, R6,

R7, seating of Jl

and PI, R38,

R44, and R19.

Remove tubes as

necessary to

establish exact

location of defect.
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36. Localizing Troubles

a. General. In the troubleshooting chart (</

below), procedures are outlined for localizing

troubles to a stage within the radio set control.

Parts locations are indicated in figures 21, 22,

and 23. The overall schematic diagram is shown

in figure 25. Voltage and resistance measure

ments at tube sockets are shown in figure 20. Coil

resistances are given in paragraph 37. Depend

ing on the nature of the operational symptoms,

one or more of the localizing procedures will be

necessary. When trouble has been localized to a

particular stage, use voltage and resistance meas

urements to isolate the tro.ible to a particular

part.

b. Use of Chart. Tht troubleshooting .chart

supplements the equipment performance check

lie*, (par. Id). If no operationa1 symptoms are

known, begin with item 1 of the equipment per

formance check list and proceed until a symptom

trouble appears.

dattion: If operational symptoms are not

known or if they indicate the possibility of short

circuits within the test set, make the short-circuit

check described in paragraph 35 before applying

power to the control unit.

s. Conditions for Tests. All checks outlined in

the chart are to be conducted with the radio set

control connected in accordance with installation

instructions given in paragraph 11. A field tele

phone (such as Telephone Set TA-43/PT) may

be connected to the LINE terminals instead of the

switchboard listed in paragraph 11.

d. Troubleshooting Chart.

Note. To determine if a relay clicks, touch the fingers lightly to the relay. If the indication is not positive, use

a long-bladed, heavy screw driver as a stethoscope.

Item

No.
Symptom Probable ire i nle Correction

With monitor switch held in R RA

DIO & MON position:

a. Radio transmitter does not

turn on; no 1,600-cps tone

in monitor handset.

b. Radio transmitter does not

turn on; 1,600-cps tone in

monitor handset.

e. Radio transmitter turns on;

no tone in monitor handset.

With monitor switch in T RADIO

4 MON position:

a. Monitor handset button

pressed, transmitter does

not go on.

b. Monitor handset button

pressed, transmitter on, no

sidetone heard.

c. Monitor handset button re

leased and incoming voice

signal not heard.

d. Monitor handset button re

leased and K2 (if used) does

not click.

Relay K3 or K4 defective

Tube V6 or VS defective

Defective monitor switch 84—

Relay K4 defective --

Contacts 3 and 4 of K3 defec

tive.

RADIO cable to transmitter

defective.

Defective tube V7 or V4 -

Defective K3

Defective handset

Defective transformer T2 wind

ing F or C.

First and third items of 1 6

above.

Defective monitor handset switch.

Defective monitor switch

Defective transformer T2,

winding A.

Defective tube V7

Defective handset receiver

c. Squelch circuit in radio receiver

improperly adjusted.

Defective RADIO cable or con

nections to receiver.

Defective transformer T2,

winding D, E.

Defective tube V7

Defective handset

d. Relay K2 defective

b.

a. Replace K3 or K4.

Replace V6 or V8.

Replace switch 84.

b. Replace K4.

Replace K3.

Replace cable.

c. Replace V7 or V4.

Replace K3.

Replace handset.

Replace transformer T2.

a. First and third items of 1 6

above.

Replace handset.

Replace 84.

6. Replace transformer T2.

Replace V7.

Replace handset.

c. Adjust squelch circuit in radio

receiver.

Check RADIO cable connec

tions to radio receiver.

Replace T2.

Replace V7.

Check handset and replace.

d. Replace K2.
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d. Troubleshooting Chart—Continued

Symptom

With monitor switch in T RADIO

k MON position—Continued

t. Incoming ringing signal does

not cause field phone to ring.

With monitor switch in R TEL posi

tion and field phone connected to

LINE terminals, field phone does

not ring.

With monitor switch in T TEL posi

tion no communication possible

with field telephone.

With field phone connected and

switch 84 in T RADIO 4 MON

position, while cranking ringing

generator of field phone radio trans

mitter does not turn on and/or no

1,600-cps signal heard in monitor

handset.

With monitor switch in T RADIO &

MON position, field phone con

nected and radio talking to remote

field phone:

a. With radio in receive condi

tion voice ar.d beep signals

from remote field phone not

heard in radio.

6. With radio in transmit condi

tion beep signal not heard in

radio.

Probable trouble

t. Defective V2 ---

Defective FL2 -

Defective Tl secondary

Defective tube V3

Defective bridge network CR1-

CR4.

Defective Kl

Defective ringing generator G2.

Defective LINE connections. .

Last 5 items of 2 e above and monitor

switch.

Defective or poor contacts in relays

K2, K3, or Kl.

Defective handset

Defective transformer T2

Defects listed in item 1 above. De

fective bridge rectifiers CR14

through CR17.

a. Defective radio receiver

Defective relay K2 (if used)

Defective transformer T2

Defective contact in relays K3,

Kl, or K4.

6. Defective relay K5 or K4

Defective transformer T2

Defective relay Kl, K2, or K3..

Correction

t. Replace V2.

Replace FL2.

Replace Tl.

Replace V3.

Replace defective rectifier.

Replace Kl.

Replace G2.

Check connections.

Check and replace monitor switc

Replace defective relay.

Replace handset.

Replace transformer T2.

See 1 above. Replace defectiv

rectifiers.

a. Check receiver.

Replace K2.

Replace T2.

Replace relay K3, Kl, or K4

6. Replace relay K5 or K4.

Replace T2.

Replace defective relay.

37. Dc Resistances of Transformers and Coils

The following table lists the resistance of the

windings of the various transformers, inductors,

and relay coils.

Component Terminals

Kl... 1-10

K2 1-5

K3 1-10

K4 1-10

K5 1-2

LI, L2

5-6

L3 1-2

1-2L4

Tl.. 1-2

2-3

Dr
tno

In ohi

5, 000

5,000

5,000

1, 000

500

500

2

630

490

17

29

Component

Tl.

T2.

FL1

FL2

Ol-

IS
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Section III. REPAIRS

38. General Parts Replacement Techniques

Most parts of the radio set control can be

reached easily and replaced without special pro

cedures. The following precautions apply:

a. Before any component listed under Zl (fig.

12) is removed from the V7B oscillator circuit,

note the position of the part and its leads. Parts

for this circuit come in matched sets and must be

replaced as a group. Wire replacement parts in

essentially the same position to avoid changing

the oscillator frequency.

b. When feedthrough capacitors are being sol

dered, be careful to prevent the glass portion of the

capacitor from cracking when the center con

ductor gets hot. Grasp the central lead with a

pair of pliers between the glass bead and the eye

of the terminal before applying heat.

c. Do not disturb the adjustment of resistor

R25 when removing nearby components. This

setting should be changed only when gate gen

erator V5 is being adjusted (par. 11Z).

39. Disassembly

a. To Remove Outer Case. Loosen the six

Dzus fasteners on the front panel and remove

case.

b. To Separate the Two ChassU. Loosen the

two fasteners accessible through holes in the up

per level chassis (fig. 3). Also loosen the two

screws fastening the backplate.

c. Removal of Bottom Plate. To gain access

to components in the lower level chassis (fig. 23),

remove the 12 screws that hold the bottom plate.

d. Removal of Front Panel. Remove six

chassis-to-front panel screws (fig. 21) on the right

and left sides of the front panel. In separating

the panel from the chassis do not strain the con

necting wires and cables.

Section IV. FINAL TESTING

40. Check of 1,600-Cps Output Level

a. Connect the control unit to the available

source of power in accordance with instructions

in paragraph 11a. Set the C. O. POWER switch

to the EXT. position and the monitor switch to

the T RADIO & MON position.

b. Solder the 150-ohm resistor across terminals

C and E of a U-79/U connector. Mate this con

nector with either RADIO receptacle J3 or J4.

c. Connect the field telephone, frequency meter

and vacuum tube voltmeter (vtvm) to the con

trol unit and resistor as shown in A, figure 24.

d. Apply a signal of 20 volts ±2 volts rms at

20 cps across the LINE terminals. Either a field

telephone or Audio Oscillator TS-382/U may be

used to supply this voltage. If a Telephone Set

TA-43/PT is used, measure the output across the

LINE terminals with a vtvm to make sure that

the correct voltage is supplied.

e. The voltage output across the 150-ohm re

sistor should be between .1 and .2 volts rms ( — 6

to -lldbm).

/. The frequency at the resistive load should

be 1,600 ±20 cps.

41. Check of 20-Cps Output Level

a. Connect the control unit to the available

source of power and set switches as described in

paragraph 40a.

b. Connect the 20 microfarad (uf) capacitor

and 2,000-ohm resistor in series across the LINE

terminals.

c. Attach a U-79/U connector to either RADIO

receptacle J8 or J4 and connect the signal gener

ator to terminals A and R.

d. Connect the vtvm and frequency meter

across the 2,000-ohm resistor as illustrated in B,

figure 24.

e. Apply a signal of 1,600 cps at —20 dbm

(77.5 millivolts (mv), rms) across pins A and B

of either RADIO receptacles J3 or J4. Either

Signal Generator SG-15/PCM or Audio Oscil

lator TS-382/U may be used to apply this signal.

/. The output voltage across the 2,000-ohm re

sistor should be a minimum of 40 volts rms.

g. The output frequency should be 20 ±2 cps.
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Figure H. Test equipment connections for final tests.



CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION

TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

42. Disassembly of Equipment

a. Disconnect all cables from the control unit

and from the power source and associated receiv

ers and transmitters. Wind the cables and tie

them in coils. Place the coiled cables in the can

vas bag.

b. Remove the control unit from the mounting

and then unbolt Mounting MT-791/U from its

fixed position. Remount the control unit on the

anting.

43. Repackaging for Shipment or Limited

Storage

The exact procedure for repackaging depends

on the material available and the conditions under

which the equipment is to be shipped or stored.

Use the procedures outlined below whenever pos

sible.

a. Material Requirements.

(1) The following materials are required

for packaging the radio set :

Material

Corrugated cardboard.

Filler material

Gummed tape

Waterproof paper

Metal strapping

Quantity

10 sq ft.

3 lb.

5 ft.

15 sq ft.

15 ft.

(2) Construct a wooden box the inside di

mensions of which are approximately 15

by 15 by 18 inches.

b. Packaging.

(1) Cushion the control unit on its mount on

all surfaces with pads of filler material.

Place the cushioned unit within a wrap

of corrugated cardboard. Secure the

wrap with gummed tape.

(2) In similar fashion, wrap the running

spares.

(3) Line the inside of the wooden box with

waterproof paper.

(4) Place the packaged control unit and

mount, the canvas bag with cables, and

the package of running spares in the

wooden box.

(5) Fill excess space in the box with pads of

corrugated cardboard and filler material.

(6) Use metal strapping around the box if

intertheater shipment is intended.
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Section II. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

44. Authority for Demolition

Demolition of the equipment will be accom

plished only upon the order of the commander.

The destruction procedures outlined in paragraph

45 will be used to prevent further use of the

equipment.

45. Methods of Destruction

Use any or all of the following methods to de

stroy the equipment.

a. Smash. Smash the controls, tubes, switches,

capacitors, and transformers; use sledges, axes,

handazes, pickaxes, hammers, or crowbars.

b. Cut. Cut the signal and power cords; use

axes, handaxes, or machetes.

c. Burn. Bum cords and technical manuals;

use gasoline, kerosene, oil, flame throwers, or in

cendiary grenades.

d. Bend. Bend panel and cabinet.

e. Explode. If explosives are necessary, use

firearms, grenades, or TNT.

/. Dispose. Bury or scatter the destroyed

parts in slit trenches, fox holes, or throw them

into streams.
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APPENDIX I

REFERENCES

Following is a list of applicable references for

the operator, unit repairman, and field and depot

maintenance repairman for Radio Set Control

AN/GSA-7.

TM 11-284 Radio Sets AN/GR03, -A, -5, -6,

-7, and -8.

TM 11-337 Telephone Sets TA-43/PT and TA-

263/PT.

TM 11-612 Radio Sets AN/PRC-8, -8A, -9, -9A,

-10, -10A, and -28, Operation and

Organizational Maintenance.

TM 11-4065A— Radio Sets AN/PRC-8A, -9A, -10A,

and -28, Field Maintenance.
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[AO 413.44 (28 Apr 58) ]
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General, United/ States Army,
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Major General, United States Army,
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