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Changes in force: C1,C2and C3

No. 3

TM 11-5805-210-20
c3

HEADQUARTERS
DEPARTMENT OF THE ARMY

Washington, DC, 13 September 1987

Organizational Maintenance Second Echelon
FREQUENCY SHIFT CONVERTER
CV-278/GR
(NSN 5815-00-543-1728)

TM 11-5805-210-20, 6 May 1959, is changed as
follows:

Page 2. Paragraph 1.1 is superseded as follows:

1.1. Consolidated index of Army Publications
and Blank Forms

Refer to the latest issue of DA Pam 25-30 to
determine whether there are new editions,
changes, or additional publications pertaining to
the equipment.

Paragraph 1.2 is superseded as follows:

1.2. Maintenance Forms, Records, and Reports

a. Reports of Masntenance and Unsatisfactory Equsp-
ment. Department of the Army forms and proce-
dures used for equipment maintenance will be
those prescribed by DA Pam 738-750, as con-
tained in Maintenance Management Update.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward SF 364 (Report of Dis-
crepancy (ROD)) as prescribed in AR 735-11-2/
DLAR 4140.55/NAVMATINST 4355.73B/AFR
400-54/MCO 4430.3H.

¢. 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.

Paragraph 1.3 is superseded as follows:

1.3. Reporting Equipment Improvement Recom-
mendations (EIR)

If your equipment needs improvements, let us
know. Send us an EIR. You, the user, are the
only one who can tell us what you don’t like
about the design. Put it on an SF 368 (Quality
Deficiency Report). Mail it to Commander, US
Army Communications-Electronics = Command
and Fort Monmouth, ATTN: AMSEL-PA-MA-D,
Fort Monmouth, New Jersey 07703-5000. We’ll
send you a reply.

Paragraph 1.4 is superseded as follows:

1.4. 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 operational
readiness. Disassembly and repacking of equip-
ment for shipment or limited storage is covered
in chapter 3.

Bistribution evtherized to the Department of Defonse and DOD contraciers enly
for official voe or for administration or oporationsl purpeses. This detormination
wes mede on 14 Moy 1987.  Other roquests for this document will be referred
to Commander, US Army Communicntions-Slocirenics Command and Fort
Monmouth, ATTH: AMSEL-ME-P, Fort Monmeuth, iU 07703-5000.

DESTRUCTION NOTICE—Destroy oy any method that will
prevent disclosure of contents or reconstruction of the

document.



Page 9, sectson I. Delete section I and substitute:

11. Scope of Second Echelon Maintenance

The maintenance duties assigned to second
echelon maintenance personnel are listed below,
together with a reference to the paragraph cover-
ing the specific maintenance function. The
duties assigned require the tools and test equip-
ment indicated in appendix II.

a. Monthly preventive maintenance checks
and services (table 2-1).

b. Troubleshooting (paras. 13 and 14).

¢. Tube testing (para. 15).

12. Preventive Maintenance

Preventive maintenance is the systematic care,
inspection, and servicing of equipment to main-
tain it in serviceable condition, prevent break-
downs, and assure maximum operational
capability.

a. Systematic Care. The procedures given
in table 2-1 cover systematic care essential
to proper upkeep and operation of the CV-
278/GR at the organizational maintenance
level.

b. Preventive Maintenance Checks and Services.
The preventive maintenance checks and ser-
vices table outlines functions to be performed
at specific intervals. These checks and services
are designed to maintain Army equipment in
a combat-serviceable and mission-ready condi-
tion. Routine checks, such as cleaning, dusting,
washing, checking for frayed cables, check-
ing for loose nuts and bolts, and complete-
ness are not listed as PMCS checks. They are
things you should do any time you see they
must be done. If the equipment does not meet
readiness/availability requirements, refer to
section II, Troubleshooting, page 12, (paras. 13
and 14).

Table 2-1. Organizational Preventive Maintenance Checks and Services

M — Monthly
Interval Procedures
Item Check for and have repaired Equipment is not ready/
No. M Item to be inspected or adjusted as necessary available if:
1. * Fuses and indicators Check that all operating fuses are of | Unit is over- or under-fused or indica-
proper value and that indicator lamp tor will not illuminate.
will illuminate.




Page 16, Appendix I. Delete appendix I and substitute:

APPENDIX |
REFERENCES

Following is a list of applicable references available for Organizational Maintenance of the Fre-
quency Shift Converter, CV-278/GR:

DAPam25-30..............counntn. Consolidated Index of Army Publications and Blank Forms.

DA Pam 738-750 ..........ccvunnn. The Army Maintenance Management System (TAMMS).

SB38-100 .......c000tviiniiinnnnnn Preservation, Packaging and Packing Materials, Supplies, and
Equipment Used by the Army.

TM 11-5805-210-10 ................ Frequency Shift Converter CV-278/GR, Operator’s Manual.

TM 11-5815-204-10 ................ Radio Teletypewriter Sets AN/GRC-46 and AN/VRC-29, Oper-
ator’s Manual.

TM 11-5815-204-20 ................ Radio Teletypewriter Sets AN/GRC-46 and AN/VRC-29,
Organizational Maintenance.

TM 11-5820-205-10 ................ Radio Transmitter Modulator MD-203/GR, Operator’s Manual.

TM 11-5820-205-20 .........cecnnn. Radio Transmitter Modulator MD-203/GR, Organizational

Maintenance.



By Order of the Secretary of the Army:

CARL E. VUONO
General, United States Army

Official: Chief of Staff

R.L. DILWORTH
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-51 literature

requirements for CV-278.
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Changes in ferce: C 1and C 2

CHANGE
No.2

T™ 11-5805-210-20
c2 :

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, DC, 16 September 1977

Organizational Maintenance Second Echelon
FREQUENCY SHIFT CONVERTER CV-278/GR

(NSN 5815-00-543-1728)
Current as of 26 May 1977

TM 11-5805-210-20, 6 May 1969, is changed as
follows:
The title is changed as shown above.

Page 2. Paragraph Ic is deleted in its en-

tirety.
Paragraph 1.1 is superseded as follows:
1.1. Indexes of Publications

a. DA Pam 310-. Refer to the Iatest issue of
DA Pam 810-4 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.
Add paragraphs 12 18, 1.4 and L5 after para-
graph L1

1.2. 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 Com-

mander, US Army Electronics Command,
ATTN: DRSEL-MA-Q, Fort Monmouth, NJ
07708 A reply will be furnished direct to you.

1.3. Reporting of Equipment improve-
ment Recommendations (EIR)

EIR’s will be prepared using DA Form 2407
(Maintenance Request). Instructions for pre-
paring EIR's are provided in TM 38-760, The
Army Maintenance Management System.
EIR’s should be mailed direct to Commander,
US Army Electronics Command, ATTN:
DRSEL-MA-Q, Fort Monmouth, NJ 07703.

14. Administrative Storage

Administrative storage of equipment issued to
and used by Army activities shall be in accor-
dance with TM 740-90-1.

1.5. Destruction of Army Electronics
Materiel

Destruction of Army electronics materiel to
prevent enemy use shall be in accordance with
TM 750-244-2.

Page 17. Appendix 11 is superseded as follows:

This publication is a courtesy quick
from the UNITED STATES ARMY ADJUT.
GENERAL PUBLICATIONS CENTER, ST. LOUIS,
MISSOURI, to meet your needs while we a
replenishing our regular stock.
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T™ 11-5805-210-20
c1

TECHNICAL MANUAL

Organizational Maintenance Second Echelon
FREQUENCY SHIFT CONVERTER CV-278/GR

TM 11-5805-210-20

CuangE No. 1

TM 11-5805-210-20, 6 May 1959, is changed
as follows:

Page 2, paragraph 1. Make the following changes:
Delete subparagraph ¢ and substitute:

c. Forward all comments on this publication direct
to: Commanding Officer, US. Army Electronics
Materiel Support Agency, ATTN: SELMS-MP,
Fort Monmouth, NJ. DA Form 1598 (Record of
Comments on Publications), DA Form 2496 (Dis-
position Form), or letter may bc used.

Add paragraph 1.1 after paragraph 1.

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WasHINGTON, D.C., 20 September 1963

1.1. Index of Publications

Refer to the latest issue of DA Pain 3104 to de-
termine whether there are new editions, changes,
or additional publications pertaining to your equip-
ment. Army Pam 310-4 is an index of current tech-
nical manuals, technical bulletins, supply bulletins,
lubrication orders, and modification work orders
which are available through publications supply
channels. The index lists the individual parts (-10,
=20, -35P, ctc.) and the latest changes to and revi-
sions of cach cquipment publication.

Page 9, scction I. Dclete section I and substitute:

Section |. MAINTENANCE

11. Scope of Second Echelon Maintenance

The maintenance duties assigned to second echelon
maintenance personnel are listed below, together
with a reference to the paragraph covering the spe-
cific maintenance function. The duties assigned re-
quire the tools and test equipment indicated in
appendix II.

a. Monthly preventive maintenance checks and
services (par. 12.2).

b. Touchup painting (par. 12.4).

c. Cleaning (par. 12.3).

d. Troubleshooting (pars. 13 and 14).
e. Tube testing (par. 15).

12. Preventive Maintenance

a. Preventive maintenance is the systematic care,
inspection, and servicing of equipment to maintain
it in serviceable condition, prevent breakdowns, and
assure maximum operational capability. Preventive
maintenance is the responsibility of all echelons con-
cerned with the equipment and includes the inspec-
tion and testing of parts, assemblics, or units that
inspections and tests indicate would probably fail
before the next scheduled periodic service. Preven-

TAGO 0048-A

tive maintenance checks and services at the sccond
cchelon level ar made at monthly intervals unless
otherwise directed by the commanding officer. The
preventive maintenance checks and services should
be scheduled concurrently with the periodic service
schedule of the other equipment that is part of the
same system.
" b. Maintenance forms and records to be usca
and maintained on this cquipment arc specified in
TM 38-750.

Add paragraphs 12.1 through 12.4 after para-
graph 12. :

12.1. Monthly Maintenance

Perform the maintenance functions indicated i
the monthly preventive maintenance checks and
scrvices chart (par. 12.2) once each month. A month
is defined as approximately 30 calendar days of
8-hour-per-day operation. If the equipment is oper-
ated 16 hours a day, the monthly preventive mainte-
nance checks and scrvices should be performed at
15-day intervals. Adjustment of the maintenance
interval must be made to compensate for .y un-
usual operating conditions. Lquipment maintained
in a standby (rcady for immediate operation) con-



dition must have monthly maintenance checks and
services performed on it. Equipment in limited stor-
age (requires service before operation) does not

require monthly preventive maintenance. All de-
ficicneies or shortcomings will be recorded in ac-
cordance with the requirements of TM 38-750.

12.2. Monthly Preventive Maintenance Checks and Services Chart

Note. The monthly preventive maintenance checks and services chart items are performed only during an authorized
downtime. Do not attempt to perform the procedures below when the cquipment is operating a~ part of a radio system.

Be?‘ur Item Procedure References

1 Equipment interior ..... Check for cleanliness. Clean with lmt-free cloth or with | Fig. 3.
brush, as required.

2 Preservation ........... Check painted surfaces for rust and corrosion.............. Par. 124.

3 Modifications .......... Check to sec if applicable MWO's have been performed. | DA Pam 310-4.
All URGENT MWO's must be applicd immmediately and
all NORMAL MWO's must be scheduled.

4 Running spares ........ Make sure that authorized quantitics of running spares are | TM 11-5805-210-10.
on hand.

8 Fuses and indicators ....| See that all operating fuses are of proper valuc and that | TM 11-5805-210-10.
indicator lamp is illuminated.

[ Accessible pluckout Inspect scating of pluckout dtems ..., Fig. 3 and par. 15.

items.

7 Intcrior wiring and parts. | Check for damages to insulation, lovsc connections, blister-
ing, fractures, or other signs of detcrioration.

8 Operation .............. Check for normal operation .........c.cociininenennnnn.. Par. 14.

12.3. Cleaning

Inspect the exterior and interior surfaces of the
equipment. The surfaces should be free of dust, dirt,
greasc, and fungus.

Warning: Cleaning compound is flammable
and its fumes are toxic. Do not use near a flame.

a. Remove grease, fungus, and ground-in dirt
with a clean, soft, lint-free cloth. If necessary,
dampen (not wet) the cloth with cleaning compound
(FSN 7930-395-9542) and then wipe clean with
a clean lint-free cloth.

b. Remove dirt or dust from plugs and jacks with
a brush.

c. Clean the front panels and control knobs; use
a soft lint-free cloth. If necessary, dampen cloth
or brush with mild soap and water and then wipe
dry.

12.4. Touchup Painting

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 pro-
tect it from further corrosion. Refer to the applica-
ble cleaning and refinishing practices specified in
TM 9-213.

Page 10. Declcte figure 5.

Page 11. Delete figure 6.

Page 16, appendix 1. Add the following refcrences
to appendix I:
DA Pam 3104 Index of Technical Manuals,

Technical Bulletins, Supply

Bulletins, Lubrication Orders,

and Modification Work Orders.
Painting Instructions for Field

Use.

The Army Equipinent Records

System and Proccdures.

T™ 9-213

TM 38-750

TAGO 9s-A




By Ordcr of the Sccretary of the Army:
EARLE G. WHEELER,
General, United States Army,
Official: Chief of Staff.
J. C. LAMBERT,
Major General, United States Army,
The Adjutant General.

Distribution:
To be distributed in accordance with DA Form 12-32, Section 1I (Unclas) requirements for Redstone, Honest John,

Sergeant, Corporal, Nike-Hercules, Lacrosse, Pershing, Nike-Ajax, Hawk, linproved Nike-Hercules and Target Missile—
TM—Telctypewriter.
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APPENDIX Il
MAINTENANCE ALLOCATION

Section |. INTRODUCTION

1. General

This appendix provides a summary of the
maintenance operations for CV-278/GR. It au-
thorizes categories of maintenance for specific
maintenance functions on repairable items and
components and the tools and equipment re-
quired to perform each function. This appendix
may be used as an aid in planning maintenance
operations.

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 com-
paring 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, hy-
draylic 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 tothe
specified parameters.

e. Align. To adjust specified variable elements
of an item to bring about optimum or desired
performance.

f. Calibrate. To determine and cause correc-
tions to be made or to be adjusted on instru-
ments or test measuring and diagnostic equip-
ments 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 accu-
racy of the instrument being compared.

g. Install. The act of emplacing, seating, or
fixing into position an item, part, module (com-
ponent 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 maintenance ser-
vices (inspect, test, service, adjust, align, cal-
ibrate, replace) or other maintenance actions
(welding, grinding, riveting, straightening, fac-
ing, remachining, or resurfacing) to restore ser-
viceability to an item by correcting specific
damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly),
end item, or system. This function does not in-
clude the trial and error replacement of running
spare type items such as fuses, lamps, or elec-
tron tubes.

j. Overhaul. That maintenance effort
(service/action) necessary torestore anitemtoa
completely serviceable/operational condition as
prescribed by maintenance standards (i.e.,
DMWR) in appropriate technical publications.
Overhaul is normally the highest degree of
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) con-
sidered in classifying Army equipments/
components.

3. Column Entries

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to iden-
tify components, assemblies, subassemblies,
and modules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, as-
semblies, subassemblies, and modules for which
maintenance is authorized.

¢. Column 8, 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 “work time” figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the fune-
tion listed in column 3. This figure represents
the active time required to perform that
maintenance function at the indicated
of maintenance. If the number or complexity of
the tasks within the listed maintenance func-
tion vary at different maintenance categories,
appropriate “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 fol-
lows:

C — Operator/Crew
O — 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 toois) and special tools, test, and sup-

port equipment required to perform the desig-
nated functiqn.

f. 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.

4. Tool and Test Equipment Require-
ments (Sec ill)

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the num-
bers used in the tools and equipment column of
the MAC. The numbers indicate the applicable
tool or test equipment for the maintenance
functions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allo-
cated the tool or test equipment.

¢. Nomenclature. This column lists the noun
name and nomenclature of the tools and test
equipment required to perform the mainte-
nance functions.

d. NationalINATO Stock Number. This column
lists the National/NATO stock number of thp
specific tool or test equipment. t

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.

S. Remarks (Sec. IV)

a. Reference Code. This code refers to the ap-
propriate item in section II, column 6.

b. Remarks. This column provides the re-
quired explanatory information necessary to
clarify items appearing in section II.

‘
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SECTION Il MAINTENANCE ALLOCATION CHART
FOR

FEBQUENCY SNIFT COMVERTER CV-278/GR

™ 11-5003-210-20

(O

) @ ) MAINTENA ® 0]
GROUP COMPONENT/ASSEMBLY MAINTENANCE NTENANCE CATEdORY TOOLS REMARKS
NUMBER FUNCTION ¢ ° r " ° AND
[ - o %
00 FIBQURICY SNIFT CONVERTER CV-27¢/GR Inspect 0.1
Service 0.2 2
Test 0.3 4,12 A
Test 0.7 3,9,10, | ]
. 11.04,1%
Test 1.0 214, c
Repair 0.2 2,4,12 'Y
RMopair 0.8 1,3,5,9,
0,1,
13
N 0.7 3,3,9,10{
1,14,1%
Overhaul 4.0 |1,3,5%-19
bt M- /U Inspect 0.1
Replace 0.3 2
Cable Assembly CX-4347/V Inspect 0.1
Test 0.5 2,4
Teplace 0.1
03 Cable Assembly CX-4340/U Inspect 0.1
Test 0.9 2,4
Teplace 0.1
o4 Cable Asessbly €0-1127/0 Inspect 0.1
Teet 0.5 2,4
Replace 0.1




™ 11-3803-210-20

SECTION 1II. TOOL AND TEST EQUIPMENT ABOUIREMENTS
rFoR

FIBQUDNCY SEIFT CONVERTER CV-278/GR

" | MAsTEus oL aTime e e [ —
AXP _cook
1 r.a0 TOOL KIT, ELICTRONIC BQUIPMNT 7X-100/0 5180-00-403-0079
2 ° TOOL KIT, ELECTRONIC BQUIMNT? TX-101/0 5100-00-064-517¢
3 75,0 TOOL KI?, ELECTRONIC BQUIMGENT TX-103/C 5180-00-610-8177
4 o MLTIMETER A1/UN-109 662900581 -20%6
s r,80 WLITDETER 78-333/0 6625-00-553-0142
. KD TEST SET, TRLETYPRARITER 13-917/00 6625-00-648-8746
? LD TRST SET DISTORTION TS-383/00 6629-00-222-1714
] [ %) TEST SEY, TRLETYPRMRITER AN/UGM-) 6623-00-965-0195
? 7,8,0 RP SIGNAL GRMERATOR AN/UBM-297 6625-00-643-1348
10 ”8,0 ELECTRONIC MILTDMETRR M@-260/U 6629-00-913-9701
u rR0 COUNTER, ELECTRONIC, DIGITAL READOUT AS/USN-20T 6625-00-911 668
12 o,rx ELICTRONIC TUBR TRSTER TV-7/U 6625-00-820-006A
1 o ELECTRONIC TUNE TESTER TV-2/U 6625-00-669-0263
u ?,R,0 VOLDETER M8-304/U 6623-00-643-1670
15 7,80 08CILLOSCOPE 08-8/U 6625-00-643-1740




SECTION IV. REMARKS
FERQUENCY SHIFT CONVERTER CV-278/GR

T™ 11-5805-210-20

REFERENCE

REMARKS

O O o »

Operation test.
All tests excevt those specified in D.

Bias distortion test.
Repair by replacemsnt of fuse, tubes, orystal, keying relay, knodbs, lamps.




By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army

Official: Chief of Staff

J.C. PENNINGTON
Brigadier General, United States Army
The Adjutant General

Distribution:
To be distributed in accordance with DA Form 12-51, organizational maintenance requirements for
CV-287/GR.
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CHAPTER 1
INSTALLATION

Section |. INTRODUCTION

1. Scope

a. This manual describes the installation,
second echelon maintenance, shipment and
limited storage of Frequency Shift Converter
CV-278/GR. Operating instructions for this
equipment are contained in TM 11-5805-210-
10, Frequency Shift Converter CV-278/GR,
Operator’s Manual, For information on the
operation of this equipment as part of a com-
plete system, refer to TM 11-5816-204-10,
Radio Teletypewriter Sets AN/GRC—46 and
AN/VRC-29, Operator’s Manual.

b. Second echelon maintenance of Frequency
Shift Converter CV-278/GR consists of the
following :

(1) Replacement of defective fuse (par.
7.

(2) Preventive maintenance (par. 12).

(3) Visual inspection (par. 138).

(4) Equipment performance check list
par, 14).

(5) Tube testing techniques (par. 15).

¢. Forward comments concerning this man-
ual to the Commanding Officer, United States
Army Signal Publications Agency, Fort Mon-
mouth, N. J.

Note. For applicable forms and records, see para-
graph 2, TM 11-5806-210-10.

2. Unpacking
a. Packaging Data.

(1) When shipped as part of AN/GRC-
46. Frequency Shift Converter CV-
278/GR is shipped as a complete unit,
already mounted with all cables con-
nected and ready for operation in the
S-89 shelter. Two copies of TM 11-
6806-210-10 and a box of running
spares are in the spares box immedi-
ately behind the teletypewriter opera-
tor’s seat in the shelter.

(2) When shipped as part of AN/VRC-
29. When packed for shipment, Fre-
quency Shift Converter CV-278/GR

is placed in a carton thas also contains
the manuals and the box of running
spares. The mounting is packed in a
separate box. A itypical shipping box
and its contents are shown in figure 1.

Unit
Volume| weight

v(-‘gh Contonts of box
(cu ft) )

Box | Height | Width | Depth
No. (in.) (in.) (in.)

1of2| 20 10% | 10 1.2 | 24} | Converter, 2
manuals, and
spares box.

20f2| 4% | 9% | 13 | 1.8 | 16}4 | Mounting.

Total weight 41

b. Removing Contents, Perform all the steps

outlined below when unpacking the converter:

(1) Open the carton and remove the tech-
nical manuals.

(2) Remove the fiberboard box that con-
tains the running spares; then remove
the converter. )

(3) Remove the running spares from the
fiberboard box.

(4) Open the other carton and remove the
mounting.

3. Checking Unpacked Equipment

a. Inspect the equipment for damage in-
curred during shipment. If the shipment has
been damaged, refer to paragraph 2b, TM 11-
5806-210-10,

b. See that the equipment is complete as
listed on the packing slip. If a packing slip is
not available, check the equipment against the
table of components; see paragraph 5, TM 11-
5805-210-10.

c. If the equipment has been used or recon-
ditioned, see whether it has been changed by a
modification work order (MWO). If modified,
the MWO number will appear on the front
panel near the nomenclature plate.
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MANUALS
FREQUENCY SHIFT

(WRAPPED IN GRADE A PAPER) CONVERTER CV-2T8/6R
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’ Figure 1. Packeging of Frequenoy Shift Converter CV-278/GR.
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Section 1. INSTALLATION OF FREQUENCY SHIFT CONVERTER CV-278/GR

4. General

The converter is shipped ready for installa-
tion; all removable parts (tubes, fuse, relay,
dummy plug, and crystal) are in place. The
polar relay is in the socket, the dummy plug
is in place, and the quartz crystal unit, the fuse,
and all tubes and other removable parts are in
place,

5. Mounting MT-791/U

If the converter is to be installed in a vehicle,
Mounting MT-791/U is used. Figure 2 indi-
cates the minimum clearances needed in any
installation. Install the mount as follows:

a. Place the mounting on a solid flat surface
that is large enough to accommodate the mount-
ing.

b. Spot and.drill the mounting holes in ac-
cordance with the dimensional data (fig. 2) or
use the mounting as a template. Be sure that
the clearances are adequate.

¢. See that a good electrical ground contact
is made between the mount and the vehicular
frame, and between the mount and the con-
ervter case, If necessary, scrape paint away
from the inside of the hooks that hold the case;
this will provide a good ground contact for the
converter.

6. Frequency Shift Converter CV-278/GR

Secure the converter to the mount as follows:

a. Press up slightly on the levers on the-

mount under the front panel; move the levers
to the left.

b. Place the converter on the mount with
the front panel above the levers: Align the
channels under the case of the converter in the
wells in the mount.

¢. Move the levers to the right (to secure
the case) until both levers are locked in the
detent slots.

7. Removal of Tubes, Fuse, and Crystal
(fig. 8)

The converter is shipped with the fuse,
crystal, and all tubes in place, The fuse and
indicator lamp are replaceable at the front
panel. To remove the tubes, fuse, indicator
lamp, and crystal, follow the procedure given
below.

a. Fuge. To remove the 8-ampere fuse, push
in on the fuse cap, turn it counterclockwise
about 14 turn, and pull out the cap and fuse.

b. Indicator Lamp. To remove the indicator
lamp, unscrew the jewel, press down on the
lamp, turn it counterclockwise, and pull out the
lamp.

¢. Tubes. To remove or check the installation
of a tube, loosen the fasteners on the front
panel (par. 15) and pull the panel-chassis as-
sembly out of the case. Remove the tube shield
or holding clamp that secures the tube, and
remove the tube.

d. Crystal. To remove or check the installa-
tion of the crystal, loosen the fasteners on the
front panel and pull the panel-chassis out of
the case. Remove the crystal.

8. Connections

a. After installing the converter according
to the instructions in paragraph 6 and in the
vehicular installation kit, connect the éables
according to the cording diagram (fig. 4). The
following table lists the cable connections
shown in the cording diagram.

Connects
Cable No. T i
o ype Common name Required No. | Leagth (ft) From To
wan CG-1127/U | Signal cable 1 2% Converter Receiver.
w213 CX-4540/U | Power cable 1 4% Converter Interconnecting box.
w215 CX-4547/U | Output cable 1 51 Converter Interconnecting box.
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Figure 8. Fyequency Shift Converter CV-278/GR, installation drawing.
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b. Remote control of the mark hold circuit an external switch to pin D of J108 (fig.

is also possible when the converter isnot used 1 of TM 11-5805-210-10 (J108 is labeled
in the AN/GRC—46 or AN/VRC-29. If remote PRINTER)), and ground for the purpose of ‘
i

control of the mark hold circuit is desired when grounding
the converter is not used in the system, connect this pin.

( )

®
:

@ 265 uor

) ®
g

O ® e |®
@

TMES7-10
Figure 8. Frequency Shift Converter CV-278/GR, tube location. ‘
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FREQUENCY SHIFT
CONVERTER
Cv-2re/eR

©

L)
O

©
TS VOLTS DX

jo—— w3

s —b

INTERCONNECTING
J-608/GRC -46

© ©

(240

>
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(PRiTER)
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TO TELETYPEWRITER 8
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Figure 4. Frequency Shift Converter CV-$78/GR,
cording diagram.

Section lIl. INITIAL ADJUSTMENT OF CONVERTER

9. Initial Adjustment of Operating
Frequency

Initial adjustment by the unit repairman
nurmally is not required because the converter

factory-adjusted to accept an input signal
«f 4565 kilocycles (kc) and the frequency of
the quartz crystal is 484.8 ke. To operate with
& radio receiver having an intermediate fre-
quency (IF) different than 455 ke, the quartz
crystal (Y101) must be changed to establish
the correct local oscillator frequency needed for
the new if. The tuned circuits of T101 and
Z101 also must be readjusted to peak at the

AGO 10086A

different input frequency, The local oscillator
frequency must be 29.8 kc higher than the
input intermediate frequency from the receiver.
If it should be desired to change the frequency
of operation of the converter, refer to higher
echelon.

10. Selection of Neutral or Polal Output

The converter normally is used with polar
relay K101 in the output circuit, which pro-
vides for neutral output. If polal output is
desired, dummy plug P101 mnust be installed in
socket XK101 in place of polar relay K101. To

7



interchange K101 and P101, proceed as follows:
a. Remove the chassis of the converter from
the case (par. 15¢).
b. Remove the holding clamp from the top
of K101 (Ag. 3), and remove K101 from the

socket.

¢. Remove dummy plug P101 from the socket
(fig. 8), and insert relay K101 in the socket.

d. Insert dummy plug P101 in the socket
(ig. 8), and replace the holding clamp.



CHAPTER 2
MAINTENANCE INSTRUCTIONS

Section |. MAINTENANCE

11. Tools, Materials, and Test Equipment
Required Equipme
The tools and test equipment required for
second echelon maintenance are listed below.
a. Tool Equipment TE-41.
b. Multimeter AN/URM-1085.

¢. Electron Tube Test Set TV-7/U.

12. Preventive Maintenance

a. DA Form 11-238. DA Form 11-288 (figs.
5 and 6) is a preventive maintenance check
list to be used by the unit repairman. Items not
applicable to the equipment are lined out in the
figures. References in the ITEM block in the
figures are to paragraphs that contain addi-
tional maintenance information pertinent to the
particular item, Additional preventive mainte-
nance information eoncerning items 1, 2, 8, 6,
and 7 on DA Form 11-288 will be found in
paragraph 16, TM 11-5805-210-10, Frequency
8hift Converter CV-278/GR, Operator’s Man-

ul.lmtructionstorthomg‘fthofomappur
on the form.

b. Items. The information shown in this sub-
paragraph is supplementary ‘to DA Form 11-
238. The item numbers correspond to the ITEM
numbers on the form.

Warning: Disconnect all power before per-
forming the following operations. Whea
power to the equipment is discomnected, some
capacitors still may retain voltages of dam-
gerous poteatials. Before touching exposed
electrical parts, short-circuit the part to
ground. Whea maintenance is completed, re-
connect the power, and check for satisfactory
operition.

Ttem Maintenance provedures

12 Check the seating of tubes, tubes shields, and/or
holding clamps.

15 Check component parts undernsath the chassis for
signs of overheating.
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Section Il. TROUBLESHOOTING

13. Visual Inspection

Before operating the equipment, inspect it.
This will save repair time and may avoid
further damage to the converter. Inspect the
following for obvious defects:

a. Improper setting of controls,

b. Worn, broken, or disconnected cords or
plugs.

¢. Burned out fuse or indicator lamp.

d. Knobs loose on shafts.

e. Sticking meter pointers or pointers not
set at zero (power off).

/. Improperly connected cables.

14. Equipment Performance Check List

a. General, The equipment performance
check list is used to systematically check con-
verter performance. All corrective measures
which the unit repairman can perform are
given in the Corrective measures column. When
using the check list, start at the beginning and
follow the step-by-step procedure in the order
given. If the corrective indicated measures do
not fix the converter, troubleshooting is re-
quired by higher echelon. Note on the repair
tag how the converter performed and what
corrective measures were taken,

b. Procedure. Operate the converter as
shown in the check list below.

N
Bep Action Normal indication Corrective measures
1 | Turn POWER switch to OFF.
p« | 3 | Check connection of Power cable from CV-
o 278 receptacle on the interconnecting
o box to the 27.8 VOLTS D. C. receptacle
- on the converter.
< | 8 | Check connection of the IF INPUT cable
(-] from the IF OUT receptacle on the
< receiver to the INPUT receptacle on the
B oonverter.
8 | ¢ | Check connection of the PRINTER cable
” from CV-278 receptacle on the intercon-
R necting box to the PRINTER receptacle
on the converter.
=l 8 Turn SERVICE switch to MARK HOLD.
2z | 6 | Turn POWER switch to ON. Allow the | Indicator lamp lights. Check fuse. Check indicator lamp.
[ converter to warm up for 5 minutes. Replace defective items. If fuse
& blows again, unit is shorted.
- Refer to higher echelon.
5 Check voltage of dc power source.
=° Check power cable.
. Check SERVICE switch.
8| 7 | Turn the radio receiver to a radio teletype | Signal strength indication on | Check V101, V102, V103, and V104
=z or fsk transmission. SIGNAL INPUT meter (par. 15).
< reaches & maximum reading. | Refer to higher echelon repair.
% | 8 | Turn the radio receiver carefully until the | The radio teletypewriter should | Check V109, by substitution, and
o DISCRIMINATOR meter pointer oscil- | not print copy. The pointer | replace if defective. Check wir-
= lates around the sero mark on the scale. of the DISCRIMINATOR ing of POWER switch. Refer
: meter should vibrate in both | to higher echelon repair.
) directions from the sero scale
& livies
12 AGO 10086A




switch is turned to any of its
three positions.

Step Astion Normal indication Correstive messures
9 | With the same signal input given in step | DISCRIMINATOR meter | Increase the strength of the radio
8, turn the SERVICE switch to NOR. should read as indicated in signal, or change the receiver
& step 8. The radio teletype- | tuningalightly. Check theSER-
: writer should print accurate | VICE switch and wiring. Check
5 oopy. keying relay K101 by substitu-
tion (with neutral output), and
o) V112 by substitution (with polal
B output). I¥ noise level of radio
o signal is too high, reduce the
0 noise level. Check V110, V111,
and V113. Check the PRINTER
conneciors and cable.
10 | With the same signal input given in step 8, | Pointer of DISCRIMINATOR | Check connections to the SERVICE
-] turn the SERVICE switch to REV. meter should vibrate as indi- switch.
O cated in step 8. Radio tele-
= bled copy, on radio signals
from AN/GRC-19 and AN/
8 VRC-29 equipments.
= | 11 With a steady radio signal (not modulated), | Pointer of DISCRIMINATOR | Higher echelon repair required.
o tune the radio receiver until the pointer | meter should stay on or near
] of the DISCRIMINATOR meter is at sero when the SERVICE
A sero on the scale.

12 | Turn SERVICE switch to NOR. Apply s | Pointer of DISCRIMINATOR | Check V109 by substitution.
Ez" steady mark signal to the receiver (850- meter should stay at the Higher echelon repair required.
%) cycle frequency shift). The steady right-hand 4th scale division
= mark signal is obtained by turning the | (approx).
B TEST KEY on Radio Transmitter T~
=] 195/GRC-19 to ON while transmitting
g frequency shifted radio signals with AN/
GRC—46 and AN/VRC-29 equipmenta.
) | 13 | With the same signal input shown in step | Pointer of DISCRIMINATOR | Check V109 by substitution. Higher
9 13, turn the SERVICE switch to REV. | meter should stay at the left- | echelon repair required.
5 band 4th scale division
2 (spprox).
14 | With the same signal input shown in step | Pointer of DISCRIMINATOR | Check V109 by substitution. Higher
12, turn the SERVICE switch to MARK meter should stay at the right- echelon repair required.
é HOLD. hand 4th scale division
(spprox).
§ 15 | Apply a steady space signal to the radio | Pointer of DISCRIMINATOR | Same as step 132.
receiver. Turn the SERVICE switch meter should stay at the left-
to NOR. The space signal is obtained | hand 4th scale division
E by removing the cable connector from | (approx).
g the KEYING INPUT receptacle on
MODULATOR MD-203/GR while
B transmitting fsk radio signals with the
AN/GRC—46 and AN/VRC-29 equip-
ments,
é 16 | With the same signal input as in step 15, | Pointer of DISCRIMINATOR | Same as step 13.
turn the SERVICE switch to REV. meter should stay at the right-
hand 4th scale division
(approx).
E 17 | Tura SERVICE switsh ta OFPF. Indicator ightshould extinguish. | Check POWER switch and wiring.
AB% Nesed, 3



15. Tube Testing Techniques

When trouble occurs, check the fuse, cabling,
cable connectors, and the power source voltage
before removing any tubes. First check the
tubes visually for obvious troubles (with the
chassis out of the case) such as open heaters,
soft tubes (usually evidenced by a bluish glow),
and shorted tubes. If tube failure is suspected,
use the applicable procedure below to check the
tubes.

Caution: Do not rock or rotate a tube when
removing it from a socket; pull it straight
out with a tube puller.

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
defective, Do not discard a tube that tests 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. Do not leave a new tube in the socket, if
the converter operates satisfactorily with the
original tube.

b. Tube Substitution Method. An inoperative
converter may be repaired, when the trouble
is caused only by a defective tube, by noting
the trouble symptoms, and finding the mal-

4

functioning tube from the equipment perform-
ance check list, which is based upon normal
and abnormal meter reading (par. 14). Replace
a suspected tube with a new tube. If the con-
verter 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. If the converter
has more than one bad tube at the same time,
substituting tubes one at a time will not locate
the defective tube. To correct this trouble, in-
stall new tubes one at a time until normal
operation is restored. The last tube replaced
is defective and must be discarded. To deter-
mine whether another tube is bad, return an
original tube to its socket. If there is a notice-
able change in operation, discard the last origi-
nal tube installed.

¢. Removal of Tubes. Check tubes as follows :

(1) Remove the converter from the mount-
ing (par. 6).

(2) Turn the six wing-type fasteners on
the edge of the front panel 14 turn
counterclockwise, and pull the chassis
from the case,

(3) Remove the tube shield or the holding
clamp securing the tube, and remove
the tube.
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CHAPTER 3
SHIPMENT AND LIMITED STORAGE

16. Disassembly of Equipment

The following instructions are recommended
as a guide for preparing the frequency shift
econverter for shipment and storage.

a&. Removal of Converter.

(1) Disconnect the cables from the front
panel of the converter.

(2) Remove the converter from its mount-
ing, by lifting the two levers at the
front of the mount, to clear the
detents, and move them all the way
to the left, then lift the converter from
the mount.

b. Removal of Mount. Remove the four
mounting bolts to remove the mounting.

17. Repacking for Shipment or Limited
Storage

The exact procedure for repackaging depends
on the material available and the conditions
under which the converter is to be shipped or
stored, Adapt the procedures outlined below
whenever possible. The information concerning
the original packaging (par. 2) will also be
helpful.

a. Material Requirements The following ma-
terials are required for packaging Frequency

Shift Converter CV-278/GR. For stock num-
bers of materials, consult SB 88-100, Preserva-
tion, Packaging and Packipg Materials, Sup-
plies, and Equipment Used by the Army.

Material Quaatity
Grade A paper 70qft
Fiber board 25 oq ft
Tape (3 in. wide) 200 in.
Plywood (¥ in.) loqft

b. Packaging. Package the converter, spares,
and mounting as outlined below:

(1) Converter. Wrap the converter in
neutral paper, Cut a piece of plywood
larger than the front panel to protect
the controls, and tape in place. Wrap
corrugated cardboard around the unit
and tape.

(2) Mounting. Wrap the mounting in
corrugated cardboard, with extra
cardboard around the corners.

¢. Packing. Pack the separate packages in a
cardboard carton with filler materiai between
them.



APPENDIX |
REFERENCES

Following is a list of applicable references
that are available to the unit repairman of
Frequency Shift Converter CV-278/GR:

SB 88-100 Preservation, Packag-
ing and Packing Ma-
terials, Supplies, and
Equipment Used by
the Army.

TM 11-5806-210-10 Frequency Shift Con-
verter CV-278/GR,
Operator’s Manual.

T™M 11-5815-204-10 Radio Teletypewriter
Sets AN/GRC-46
and AN/VRC-29,
Operator’s Manual.

TM 11-5815-204-20 Radio Teletypewriter
Sets AN/GRC-46
and AN/VRC-29,
Organisational

Maintenance,

Radio Transmitter
Modulator MD-
208/GR, Operator’s
Manual.

Radio Transmitter
Modulator MD-

208/GR, Organiza-
tional Maintenance.

TM 11-5820-206-10

TM 11-5820-205-20




APPENDIX 11
MAINTENANCE ALLOCATION CHART FOR
FREQUENCY SHIFT CONVERTER CV-278/GR

1. General

&. The maintenance allocation portion of this
manual assigns maintenance functions and re-
pair operations to be performed by the lowest
appropriate maintenance echelon.

b. Columns are defined as follows:

(1) Part or component. Column 1 shows
only the nomenclature or standard
item name. Additional descriptive
data are included only where clarifica-
tion is necessary to identify the part.
Components and parts comprising a
major end item are listed alphabeti-
cally. Assemblies and subassemblies
appear in alphabetical order with
their components listed alphabetically
immediately below the assembly list-
ing,

(2) Maintenance function, Column 2 indi-
cates the various maintenance pro-
cedures allocated to the echelon capa-
ble of performing the operation. These
are defined as follows:

(a) Service. To clean, preserve, and

. replenish fuel and lubricants.

(0) Adjust. To regulate periodically to
prevent malfunction.

(c) Inspect. To verify serviceability and
detect incipient electrical or mechan-
ical failure by scrutiny.

(d) Test. To verify serviceability and
detect incipient electrical or mechan-
ical failure by use of special equip-
ment such as gages, meters, etc.

(¢) Replace. To substitute serviceable
assemblies, subassemblies, and parts
for unserviceable components.

(f) Repair. To restore to a serviceable
condition by replacing unserviceable
parts or by any other action re-
quired, utilising tools, equipment,
and skills available, including weld-
ing, grinding, riveting, straighten-
ing, adjusting, ete.

(9) Align. To adjust two or more com-
ponents of an electrical system so
that their functions are properly
synchronized.

(k) Calibrate. To determine, check, or
rectify the graduation of an instru-
ment, weapon, or weapons system,
or components of a weapons system.

(f) Rebuild. To restore to a condition
comparable to new by disassembling
the item to determine the condition
of each component and reassembl-
ing it with serviceable, rebuilt, or
new assemblies, subassemblies, and
parts,

(8) 1st, 2d, 3d, 4th, 5th echelon. The sym-
bol “X” in column 8, 4, 5, 6, or 7 indi-
cates that this echelon and higher
echelons are responsible for the main-
tenance function indicated. Repair
parts may not necessarily be stocked
at the echelon indicated; refer to the
applicable repair parts and special
tools list. Echelons higher than the
echelon marked X are authorized to
perform the indicated function. The
symbol “% %", which may be placed
in the second echelon column, indi-
cates that second echelon may perform
the particular maintenance function
provided the request originates from
organizational level and is specifically
authorized by the direct support tech-
nical service officer. Use of the symbol
will be strictly limited, and will apply
only to replacement of major assem-
blies and time-consuming operations
which are within the capabilities of
organizational maintenance, but over
which control by the technical service
is considered essential. In no case will
performance of a “double percent”
function be directed by the direct sup-
port technical services officer, and in

7



no case will a “double percent” func-
tion authorize stockage of parts at
organizational level.

(4) Tools required. The numbers in col-
umn 8 indicate tool, test, and mainte-
nance equipments required to perform
the maintenance functions of equip-
ment. These numbers are identified in
the chart, Allocation of Tools for
Maintenance Functions.

(5) Remarks. Column 9 contains any nota-
tions necesary to clarify the data cited
in the preceding columns.

¢. The Allocation of Tools for Maintenance
Functions chart contains columns as follows:
(1) Tools required for maintenance func-
tion. Column 1 lists the tools and the

test and maintenance equipment re-

quired to perform the maintenance
functions.

(2) 1st, 2d, 3d, 4tRk, and 5th echelon. The
symbol “4-” in columns 8, 4, 6, and 6
indicates that the tool or test equip-
ment is allocated to that echelon.

(8) Repair facilities code. The numbers
in this column are ¢ode numbers used
in the maintenance allocation chartsto
refer to the indicated item.

(4) Remarks. Column 8 is used for ex-
planatory notes,

2. Comments or Suggestions

Any comments concerning omissions and dis-
crepancies in this Maintenance Allocation
Chart will be prepared on DA Form 2028 and
forwarded direct to Commanding Officer, U. S.
Army Signal Equipment Support Agency, Fort
Monmouth, N. J., ATTN: SIGFM/ES-M.
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[AG 413.44 (24 Apr 59)]
By Order of Wilber M. Brucker, Secretary of the Army:

' MAXWELL D. TAYLOR,
General, United States Army,
Official: Chsef of Staff.
R. V. LEE,
Major General, United States Army,
The Adjutant General.
Distribution:
Active Army:
ASA (2) Br Sve Sch (5) except
CNGB (1) USASCS (26)
Tech 8tf, DA (1) except Gen Depot (2) except
CSig0O (80) Atlanta Gen Depot (none)

Tech Stf Bd (1) :
USCONARC (5) Sig Sec, Gen Depot (10)

Sig De
USA Arty Bd (1) o ‘(’1"')' an
USA Armor Bd (1) WRAMC (1
USA Armor Bd Test See (1) 1)
USA Inf Bd (1) AMS (1)
USA Air Def Bd (1) Engr Maint Cen (1)
USA Air Def Bd Test Sec (1) USA Comm Agey (2)
USA Abn & Elct Bd (1) USA Sig Comm Engr Agey (1)
USA Awvn Bd (1) USA Sig Eqp Spt Agey (2)
USA Arctic Test Bd (1) USA Sig Msl Spt Agey (18)
USARADCOM (2) Trans Terminal Comd (1)
USARADCOM Rgn (2) Army Terminals (1)
0S Maj Comd (5) Port of Emb (08) (2)
0S Base Comd (5) 0S Sup Agey (2)
. Log Comd (5) Sig Fid Maint Shops (8)
MDW (1) Sig Lab (5)
Armies (5) exeept Mil Dist (1)
First US Army (7) USA Corps (Res) (1)
Corps (2) Sectors, USA Corps (Res) (1)
Div (2) TASSA (15)
USATC (2) Midwestern Rgn Ofc (TASSA) (1)
Fid Comd, AFSWP (5) JBUSMC (2)
YUMA Test Sta (2) USA Sig Pubs Agey (8) .
USA Elet PG (1) Army Pictorial Cen (2)
Sve Colleges (5) USA Ord Msl Comd (8)



Units org under fol TOE: 10-17 (2)

1-57 (2) 10-45 (2)
5-18 (2) 1046 (2)
510 0 s @ ‘
5-216 (2) —

5-216 (2) 11-16 (2)
5464 (2) 11-87 (2)
6-100 (2) 11-56 (2)
6101 (2) 1157 (2)
6-125 (2) 11-500 AA-AE (2)
6-126 (2) . 11-666 (2)
6-800 (2) 11-687 (2)
6-301 (2) 11-592 (2)
6-315 (2) 11-697 (2)
i i
6-8256 (2 17-

6-326 (2) 17-26 (2)
6415 (2) 17-26 (2)
6416 (2) 1746 (2)
6435 (2) 1746 (2)
6-525 (2) 11-71 (2)
6-5635 (2) 39-51 (2)
6-536 (2) 39-61 (2)
6-545 (2) 39-71 (2)
6-636 (2) 4-12 (2)
7-11 (2) 44-15 (2)
7-12 ((2) 44-16 :::
7-25 (2) 44-85
728 (2) 4436 (2)
7-52 fz) 44-86 ::;
8-15 (2) 44-86
8-16 (2) 44-115 (2)
8-76 (2) 44-116 (2)
8-76 (2) 44-145 (2)
9-26 (2) 44-146 (2)
o5 (2 ‘asse (2
9-68 (2) 56-118 (2)
9-217 (2) 67-6 (2)

NG: State AG (3); units—same as Active Army except allowance is one copy to each unit
USAR: None.'
For explanation of abbreviations used, see AR 820-50.

U.S. GOVERNMENT PRINTING OFFICE: 1991 - 251-496/42584
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