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Changes in force: C 3 and C 4 

CHANGE } 

No.4 

T™T™™ 11-—5805—210-10 

c4 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 19 December 1973 

Operator’s Manual 

FREQUENCY SHIFT CONVERTER | 

CV-—278/GR 

TM 11-5805-210-10, 6 November 1958, is 

hanged as follows: 

Page 3. Delete paragraph 1.1 and substitute: 

1.1. Indexes of 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. 

6. DA Pam 810-7. Refer to DA Pam 310-7 

to determine whether there are modification 

work orders (MWO’s) pertaining to the equip- 

ment. 

Per ke paragraph 2 and substitute: 

2. Forms and Records 

a. Reports of Maintenance and Unsatisfac- 

tory E'quipment.. Maintenance forms, records, 

‘and reports which are to be used by mainte- 

nance personnel at all maintenance levels are 

listed in and prescribed by TM 388-750. 

b. Report of Packaging and Handling Defi- 

ciencies. Fill out and forward DD Form 6 (Re- 
port of Packaging and Handling Deficiencies) 

as prescribed in AR 700-58 (Army) /NAVSUP 

PUB 378 (Navy) /AFR 71-4 (Air Force) /and 

MCO P4030.29 (Marine Corps). 

c. Discrepancy in Shipment Report (DIS- 

REP) (SF 361). Fill out and forward Discrep- 

ancy in Shipment Report (DISREP) (SF 361) 

as prescribed in AR 55-38 (Army) /NAVSUP | 
PUB 459 (Navy)/AFM 75-34 (Air Force) / 

ang MCO P4610.19 (Marine Corps). 

/2), Reporting of Errors 

The 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 (Rec- 

ommended Changes to Publications) and for- 

warded direct to Command US Army Elec- 

tronics Command, ATTN: AMSEL—-MA-C 

Fort Monmouth, NJ 07703. 

/Page 4, paragraph 5. In subparagraph a, change 

title to “Components and Dimensions.” After 

subparagraph b add: 

c. Component Comprising the Operable End 

Item. 

NOTE 

The part number is followed by the applicable 5-digit Federal supply code for 

manufacturers (FSCM) identified in SB 708-42 and used to identify manu- 

facturer, distributor, or Government agency, etc. 

LY age 18. Delete appendix II. 

~ 5935-303-0691____ 1 __._.Dummy Relay, octal plug for use when K 101 is not used, 86-CP8, 02660 



By Order of the Secretary of the Army: 

CREIGHTON W. ABRAMS 

General, United States Army 

Official : Chief of Staff 

VERNE L. BOWERS 

Major General, United States Army 

The Adjutant General 

Distribution: 

To be distributed in accordance with DA Form 12-51, Operator maintenance requirements for 

AN/GRC-46, AN/VRC-29 and AN/VSC-1. 

* U.S. GOVERNMENT PRINTING OFFICE: 1973 O—540—856/ 3387A 
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TM 11-5805-210-10 
*C3 

TECHNICAL MANUAL 

Operator’s Manual 

FREQUENCY SHIFT CONVERTER CV-278/GR 

TM 11-5805-210-10 

CHANGE No. 3. 

ee 11-5805-210-10, 6 November 1958, is changed as follows: 

Add paragraph 1.1 after paragraph 1. 

Index of Publications CUP, 

0-4 to de- 

ment. DA Pam 310-4 is“an index of current tech- 
nical manuals, technital bulletins, supply bulletins, 

lubrication orders, and dification work orders 

uable through publications supply chan- 
nels. The“index lists the individual parts (-10, -20, 

-35P, tc.) and the latest changes eee 
of each equipment publication. 

“?P 
tute: 

aragraph 2. Delete paragraph 2 and substi- 

Forms and Records <,,4>/:/)4'° © ; 
» Reports of Matntenance and Unsatisfactory 

Equipment. Use equipment forms and records in 
accordance with instructions in TM 38-750. 

b. Report of Damaged or Pats ahs 
Fill out and.forward DD Form 6 (Report of Dam- 
aged or Improper Shipment) af prescribed in AR 
700-58 (Army), NAVSANDA Publications 378 

c. Reporting of | 

ments. The direct reporting by the individual user 

of errors, omissio#s, and ‘recommendations for im- 
proving this manual is auth ) 
DA Form 2028 (Recommen 

Technical Manual Parts Lists or 
8 or 9) will be used for reporting 

pply Manual 7, 

* This change supersedes C 2, 18 November 1960. 

_TAGO 6073-A 

Re ae aes et 

al) er 
a” s 

| “ls | 

HEADQUARTERS, 

DEPARTMENT OF THE ARMY 

WasuincTon, D.C., 20 September 1963 

a ne 

, Fort Monmouth, 
N.J. One information-copy will” be-furnished to the 
individual’s immediate supervisor (e.g., Officer, non- 
co myssjoned, Sc aD eor, etc.). 

af Toe | 
~ Page 11. Delete paragraphs 15 and 16 and sub- 
stitute: 

15. Scope of Operator’s Maintenance 
The maintenance duties assigned to the operator 

of the CV-278/GR are listed below, together with 
a reference to the paragraph covering the specific 
maintenance function. The duties assigned do not 
require special tools or test equipment. 

a. Daily preventive maintenance checks and serv- 
ices (par. 16.2). 

b. Weekly preventive maintenance checks and 
services (par. 16.3). 

c. Visual inspection (par. 17). 

16. Preventive Maintenance 

Preventive maintenance is the systematic care, 
servicing, and inspection of equipment to prevent 

the occurrence of trouble, to reduce downtime, and 

to assure that the equipment is serviceable. 

a. Systematic Care. The procedures given in para- 
graphs 16.2 and 16.3 cover routine systematic care 

and cleaning essential to proper upkeep and opera- 

tion of the equipment. 

b. Preventive Maintenance Checks and Services. 

The preventive maintenance checks and services 

chart (pars. 16.2 and 16.3) outlines functions to be 
performed at specific intervals. These checks and 
services are to maintain Army electronic equip- 

ment in 2 combat serviceable condition; that is, 



in good general condition (physical) and in good 16,1. Preventive Maintenance Checks and 

operating condition. To assist operators in main- Services Periods . 

taining combat serviceability, the chart indicates Preventive maintenance checks and services of 

what to check, how to check, and what the normal the CV-278/GR are required on a daily and weekly 
conditions are. The references column lists the illus- rane arhoraph 16-2! Epeurheaeenea ine at ater iese 

trations, paragraphs, or manuals that contain sup- ; 
: : that must be accomplished daily and under the 

plementary information. If the defect cannot be doidvtbha tated ELE Ms 

remedied by the operator, higher echelon mainte- (1) When the equipment is initially installed. 

nance or repair is required. Records and reports of (2) When the equipment is reinstalled for any 

these checks and services must be made in accord- reason. 

ance with the requirements set forth in TM 38-750. (3) At least once each week if the equipment 

ty is maintained in a standby condition. 

Add paragraphs 16.1, 16.2, and 16.3 after para- b. Paragraph 16.3 specifies additional checks and 
graph 16. services that must be performed once each week. 

16.2. Daily Preventive Maintenance Checks and Services Chart 
Note. The daily preventive maintenance checks and services items are performed during an authorized downtime or 

interruption of system service. 

ONCE Item Procedure References 

1 End item equipment...... Check equipment for completeness.................... App. II. 

2 Equipment exterior ....... Warning: Cleaning compound is flammable and | Fig. 1. 
its fumes are toxic. Do not use near a flame; pro- 

vide adequate ventilation. 

Check exterior for cleanliness and remove dust and 

dirt with a lint-free cloth. Dampen cloth (not wet) 

with cleaning compound (FSN 7930-395-9542) as 

necessary. 

3 External cables and con- | Check for proper seating of cables and connectors...... Figs. 1 and 4. 

nectors. 

4 Meter) Gans vs ceasisatenies eeie Check for sticking meter needle, loose mounting, | Figs. 1 and 5. 

broken glass, and other damages. Adjust zero setting 

of meter needle. 

5 Knobs, controls, and While checking for normal operation (Sequence No. 6), | Fig. 5. 
switches. observe that mechanical action of each switch, con- 

trol, and knob is smooth and free of binding. 

6 Operation ...... Aiba ee sites Gheck’ for normal: operation. 2 oh ee ted. eee en Par. 18. 

16.3. Weekly Preventive Maintenance Checks and Services Chart 

References 

Exterior case and front | Check for loose screws, bolts, and nuts................ Fig. 1. 1 
panel catches. 

2 Mounting of dp fescam sheds Check for looseness, improper case seating, and miss- | Fig. 3. 
ing parts. 

3 Exterior accessible items...| Check for looseness of switches, knobs, jacks, connec- | Fig. 5. it 
tors, indicator, and fuseholder. 



) 
A 12. Delete figure 6. 

Page 13. Delete figure 7. 

Page 17, appendix I. Add the following references — 

to appendix I: 

DA Pam 310-4 Index of Technical Manuals, 

Technical Bulletins, Supply 

Bulletins, Lubrication Orders, 

and Modification Work Or- 

ders. 

The Army Equipment Record 

Systems and Procedures. 

Page 18, appendix II (as changed by C 2, 18 Nov. 

60). Delete appendix II and substitute: 

TM 38-750 

APPENDIX Il 

BASIC ISSUE ITEMS LIST 

1. General 
This appendix lists.items supplied for initial oper- 

ation and for running spares. The list includes parts 

and material issued as part of the major end item. 

The list includes all items authorized for basic 

operator maintenance of the equipment. End items 

of equipment are issued on the basis of allow- 

ances prescribed in equipment authorization tables 

and other documents that are a basis for requisi- 

tioning. 

2. Columns 

a. Source, Maintenance and Recoverability Code. 

Not used. 

b. Federal Stock Number. This column lists the 

11-digit Federal stock number. 

c. Designation by Model. Not used. 

d. Description. Nomenclature or the standard 

item name and brief identifying data for each item 

are listed in this column. When requisitioning, enter 

TAGO 6072-A 

the nomenclature and description on the requisi- 

tion. 

e. Unit of Issue. The unit of issue is the supply 

term by which the individual item is counted for 

procurement, storage, requisitioning, allowances, 

and issue purposes. 

f. Expendability. Expendable items are indicated 

by the letter X; nonexpendable items are indicated 

by NX. 

g. Quantity Authorized. Under Items Compris- 

ing an Operable Equipment, the column lists the 

quantity of items supplied for the initial operation 

of the equipment. Under Running Spares and Ac- 

cessory Items, and quantities listed are those issued 

initially with the equipment as spare parts. No 

quantities are authorized to be kept on hand by the 

operator for maintenance of the equipment. 

h. Illustration. The Item No. column lists the 

reference designations that appear on the part in the 

equipment. These same designations are used on any 
illustrations of the equipment. 
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By Order of the Secretary of the Army: 

EARLE G. WHEELER, 
General, United States Army, 

Official : Chef 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 II (Unclas) requirements for Redstone, Honest John, 
Sergeant, Corporal, Lacrosse, Nike-Hercules, Pershing, Nike-Ajax, Hawk, Improved Nike-Hercules and Target Missile— 
TM—tTeletypewriter. 

yrU.S. GOVERNMENT PRINTING OFFICE: 1968—342-010/695 
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T™ 11-5805-210-10 

TECHNICAL MANUAL HEADQUARTERS 
DEPARTMENT OF THE ARMY 

No. 11-5805-210-10 WASHINGTON 25, D. C., 6 November 1958 

FREQUENCY SHIFT CONVERTER CV-278/GR 

Paragraph Page 
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Figure 1. Frequency Shift Converter CV-278/GR, less mounting and cables. 
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CHAPTER 1 

INTRODUCTION 

Section I. 

1. Scope 

a. This manual describes Frequency Shift 

Converter CV-278/GR (fig. 1) and its opera- 

tion under usual and unusual conditions, clean- 

ing and inspection of the equipment, and 

replacement of parts available to first echelon 

maintenance. 

b. For information on the operation of the 

frequency shift converter as part of a complete 

system, refer to TM 11-5815-204-10, Radio 

Teletypewriter Sets AN/GRC-46 and AN/ 

VRC-29, Operator’s Manual. 

c. The maintenance allocation chart will be 

Ae eee in rp oa 5805-210-20. 
Dy 

Aig 43 Ji Gif Records. fer Tole C45! s and 

a. Unsatisfactory Equipment Reports. 

(1) Fill ottJand forward DA’ Form 468 

(Unsatisfattery Equipment Report) 

to the Comma ing Officer, U. S. 
Army Signal Equipment Support 

Agency, Fort Monmouth, NE eas 

prescribed’in AR 700-38. we 

(2) Fill out/and forward AF TO Korm 

(Unsatisfactory Report), to the 

mander, Air Materiel Comman 

Section Il. 

* 

3. Purpose and Use : \ 

a. The purpose of Frequency Shift Converter 

CV-278AGR is to convert frequency shift sig- 

nals to neutral or polal marking or spacing de 
impulses. The frequency-shift-keyed (fsk) 

radio signals are received from the intermed- 

iate-frequency (if) output receptacle of Radio 

Receiver R-392/URR, and are converted into 

the direct current impluses. These impulses 

are used for the operation of teletypewriter or 

reperforator machines. 

b. Although Frequency Shift Converter CV- 

278/GR is designed for use in a system with 

GENERAL 

Wright-Patterson Air Force Base, 

Ohio, as beeches in AF TO Sy -35D- 

54, 

b. Report of Damaged or PREY & Ship- 

ment. Fill out and forward DD Form 6 (Re- 

port of Damaged or Improper Shipment), as 
prescribed in AR 700-58 (Army); Navy Ship- 

ping Guide, ArtiOhe. 1850-4 OAD); and AFR 

71-4 (Air Force). 

c. Preventive Mao, Forms. Prepare 

DA Form 11-238 (fig. 6 and 7) (Maintenance 

Check List for Signal Equipment (Sound 

Equipment, Radio, Difection Finding, Radar, 

Carrier, Radiosonde/ and Télevision) ), in ac- 

cordance with instyuctions on ‘the form. 

“dad. Parts List Horm. Forward DA Form 2028 

(Recommended/Changes to DA Technical Man- 
ual Parts Lists or Supply Manuals 7,8, and 9), 

direct to the/Commanding Officer, U. S. Army 

Signal Equipment Support Agency, Fort, Mon- 

mouth, N/ J., for comments on parts listings in 

appendix 1 i 

e. Comments. Forward all other benaesaik 
on this manual direct to the Commanding Of- 

ficey, U. S. Army Signal Publications Agency, 

Fo t Monmouth, N. J. 

DESCRIPTION AND DATA 

Radio Receiver R-392/URR, it may be used 

with any radio receiver that is capable of re- 

ceiving frequency-shift-keyed radio signals, and 

has an if range of 450 to 500 kilocycles, and a 

suitable if output receptacle. 

c. Frequency Shift Converter CV-278/GR is 

used primarily in conjunction with Radio Tele- 

typewriter Sets AN/GRC-46 and AN/VRC-29, 

which are transportable, vehicular equipments. 

Figure 2 is a simplified block diagram of the 

- frequency shift converter and associated equip- 

ment. 



TELETYPE 
WRITER 

RADIO 
RECEIVER CONVERTER 

POWER 
SOURCE 

TM657-2 

Figure 2. Frequency Shift Converter CV-278/GR, functional system block diagram. 

(loops require exter- 4. Technical’ Characteristics 
nal de supply for 60 

Numbervorncubes pon csesssdteteace-cts Ti: : 
Input frequency range ...............- 450 to 500 ke (normally “a Hine purrents). 

adjusted for 455 kc). Pola .......-.2s-sccesssneeceseneeneenecnes Keying relay is not 

Inputisienal level See ha 200 microvolts to 1.0 used. The polal out- 
Pole. ‘put is,taken directly 

Inputhampedanceys--s-3..5 se 50 +5 ohms at 455 kc. from the plates of 

Frequency shift range ...............- 300 to 1,000 eps. the second de ampli- 

Tnpitianeirate hare eso. Seen Frequency-shift keyed. fier, V112. The out- 

Convertenreircult ees. ete ee Superheterodyne. put loop currents are 

Cotvertersait (ais. ..cat pe 29,300 +5 eps. 20 millamperes 

Frequency control. 2-22. Quartz crystal. (through resistance He 

Converter bandwidth .................-.. 1,500 cps (at 29.3 ke). of 120 ohms). 
Remote-econtrol 02 be. ae Mark hold function can Power requirements .................... 2.0 amperes at 27.5 to 

be controlled by a re- 28 volts de. 

mote switch. 

Radio receiver if bandwidth ......Not greater than 8 kc. | 5. Components of Frequency Shift Converter 
Outputs: V- ; , CV-278/GR dine! Dimension 

Neutral 28" or ee ee Keying relay in con- 
ies a a. Components. components of frequency 
ing for output loops shift converter are listed in the following table: 

Unit 
i Height Depth Width : 

Quantity Item (in.) Ga) Gin) weight 

(Ib) 

ve’ fete Frequency Shift Converter CV-278/GR including: 9% 13% 19% 

DE Mounting idl (Uke ee ee ce eee ee ee 3% 12% 84 15 

Crystal, quartz, type CR-25/U 

aboot Electrical Power Cable Assembly CX-4540/U 

(4 ft. 6 in.) 

Lei. Radio Frequency Cable Assembly CG-1127/U 

(2) fi. Sar 

i oe ee Electrical Special Purpose Cable Assembly 

CX-4547/U (5 ft. 5 in.). 

Adapter UG-306/U 

Keying relay (Sigma 72A04Z 160TCP) 

Cree TM 11-5805-210-10 

aC Running spares (b below) 



Add c. 

) 

b. Running Spares. The following running 

spares are stored in the carton with the fre- 

quency shift converter: 

Quantity 

Fuse, 3AG, 3-ampere, Slo-Blo -..............2...-...220--- 

Tube type 26A6 

NTIS na Wy ag Cf MEO eo SS ee ae 

Lamp, GE 313 or equivalent, 28 volts, 

oil RRO SSS gE) A a8 a pO ee Ae 

Germanium Crystal diodes (type 1N63) 

Germanium crystal diodes (type 1N69) 

aC 
6. Nomenclature and Common Names 

A list of the nomenclature assignments for 

the components of Frequency Shift Converter 

CV-278/GR is given below. A common name is 

indicated after each item. 

Common Name Nomenclature 

Frequency Shift Converter 

CV-278/GR 

Mountinet M7917 Ui. ee es 

Electrical Power Cable Assembly 

CX-4540/U (4 ft. 6 in.). -.................- 

Radio Frequency Cable Assembly 

CG-1127/U" (2 ft eB a) eet 

Electrical Special Purpose Cable 

Assembly CX-4547/U (5 ft. 5 in.).. 

Converter. 

Mount. 

Power cable. 

Signal cable. 

Output cable. 

Figure 3. 

8. Description of Mounting MT-791/U 
(fig. 3) | 

The mounting is made of steel and consists 

of an upper and a lower platform separated by 

four shock mounts. The lower platform has 

7. Description of Frequency Shift Converter 
CV-278/GR 

a. The coverter (fig. 1) consists of a chassis, 

which is housed in a sturdy, aluminum, water- 

proof case. The case is designed to withstand 

conditions encountered in mobile (vehicular) 

military service, and is mounted on a shock- 

proof mounting base. The chassis and wrap- 

around are assembled in one unit, and are 
attached to the front panel with four machine 

screws. The chassis and front panel, assembly 

is fastened in the case by six fasteners, which 
are mounted around the edge of the front panel. 

A watertight seal between the panel and the 

case maintains the immersionproof feature of 

the assembled converter, allowing it to with- 

stand immersion in 3 feet of water for 2 hours. 

b. When the converter is used in Radio Tele- 

typewriter Sets AN/GRC-46 and AN/VRC-29, 

cable connections are. made between the con- 

verter, a junction box, and a radio receiver. The 

interconnecting box controls the primary power 

supplied to the converter, and has rheostats for 

setting the values of the currents in the signal 

output circuits from the converter to the auto- 

matic recording equipment. The radio receiver 

supplies the frequency-shifted radio signals to 

the converter. The receptacles, meters, and all 

the operating controls are located on the front 

panel, which is recessed so that no control knob 

extends beyond the raised edges of the panel. 

TM657-3 

Mounting MT-791/U. 

holes drilled to accommodate bolts for fastening 

the mounting rigidly to a vehicle. The upper 

platform has four hooks to secure the converter 

to the mounting; the hooks are moved by two 

levers on the front of the mounting so that they 



engage four pins in the bottom of the case of a. Electrical Power Cable Assembly CX- 

the converter. The levers are locked in detents 4540/U (4 ft. 6 in.). 

when in the closed position. A ground strap is b. Radio Frequency Cable Assembly CG- 

attached to the upper and lower platforms. 1127/0 2 ft bane 

9. Description of Minor Components c. Electrical Special Purpose Cable Assembly 

The following minor components of the Fre- CX-4547/U (5 ft. 5 in.). 

quency Shift Converter CV-278/GR are illus- d. Adapter UG-306/U (two). 

trated in figure 4: e. Carton with running spares. 

TMIL 5805 210-10 
Seen A MERE Sb. Sais eOmNCA enmant 

FREQUENCY SHIFT CONVERTER. : 
= © Ge aes \: 

GY SPa/OR : 

- UREROTOR’s Manoa 

SPARE PARTS BOX 

TUBE 
26A6 POLAR KE YING 

RELAY TUBE 
26A7/GT 

ELECTRICAL SPECIAL 
PURPOSE CABLE : : ae. iiti . 

ELECTRICAL SPECIAL ASSEMBLY 
PURPOSE. CABLE CxX-4540/U : Be : INDICATOR FUSE 

ASSEMBLY LAMP 3A SLOBLO 
CX-4547/u 28V —— 

RADIO. FREQUENCY : : é Fi A CRYSTAL DIODE ® 

CABLE ASSEMBLY ie fog QUAD 
GG-H27/U WITH ERS | E ING3 

ADAPTOR UG-306/U 
AT EACH END CRYSTAL DIODE 

INI98 

TM65?7-39 

Figure 4. Minor Components and Running Spares. 

10. Additional Equipment Required GR, but is needed for use with the converter in 
The following equipment is not supplied as order to receive radioteletype signals: 

part of Frequency Shift Converter CV-278/ a. Radio Receiver R-392/URR. This receiver 

6 si. 



must be used, or another one with a similar if 

output receptacle (par. 3). For characteristics 
of the receiver see paragraph 4. 

b. Interconnecting Box J-668/GR. The inter- 
connecting box is required in order to control 

the power to the converter and to control the 

current in the output loops of the converter. 

c. Teletypewriter TT-98B/FG. This teletype- 

writer or a similar unit is required to convert 

the de impulses to printed intelligence.’ 

Note. Teletypewriter Reperforator Transmitter TT- 

76/GGC and TT-76A/GGC may be used in place of 

Teletypewriter TT-98B/FG. 

d. Primary Power Source. The primary 

power source voltage is 27.5 to 28 volts de. 

e. Power Supply PP-978/FG. Power Supply 

PP-978/FG is needed in the Teletypewriter 

TT-98/SG to supply the voltage for the output 

loops of the converter. 



CHAPTER 2 

OPERATING INSTRUCTIONS 

11. Operating Controls and Instruments The following table lists the operating con- 
(fig. 5) trols, indicator, and meters of the converter, 

a and describes their functions: 

Control or instrument Functions 

POWER switthi.c.inc.tceacenee.. Turns the power on and off in the converter. 

SUR VICE Switch: 4.20... seen: Controls the output of the converter, and switches the DISCRIMINATOR 

meter. The switch positions and functions are as follows: 

Position Function 

NOR In the NOR position, connects mark output to mark 

output loop, and space output to space output loop. 

(The type of loop depends on whether neutral or 

polal output is used.) Connects the DISCRIMINA- 

TOR meter to the second signal channel. 

MARK HOLD In MARK HOLD position, energizes the mark output 

loop to place the output loop in a constant mark 

condition. DISCRIMINATOR meter stays con- 

nected to the second signal channel. 

REV In REV position, connects the mark output to the 

space output loop, and the space output to the Aa 

mark output loop. Connects the DISCRIMINATOR ¢ 

meter to the first signal channel. é 

SIGNAL INPUT meter ............... Indicates the input signal level. The scale divisions represent arbitrary 

values. 

DISCRIMINATOR meter ........... Shows the direction and the approximate amount of the frequency shift 

of the radio signal. Each division corresponds to 100 cycles of fre- 

quency shift. Used for indicating the proper tuning of the radio 

teletype signal on the radio receiver. Meter indications corresponding 

to SERVICE switch positions are as follows: 

Position Indication 

NOR or MARK A mark signal deflects the pointer to the right of 

HOLD. center, and a space signal deflects the pointer to 

the left of center. : 

REV A mark signal deflects the pointer to the left of 

center, and a space signal deflects the pointer to 

the right of center. 

Any of the three A steady input signal of exactly 455 ke does not 

positions. deflect the pointer appreciably from zero. 

Power on indicator ................0.0..-- Indicates when power is on. Does not indicate when fuse is blown, or 
power fails. Protects the equipment from damage caused by electrical 
shorts. 



FREQUENCY SHIFT CONVERTER CV-278( )/GR 

SERIAL NO. 
anwar 
weal bs - 

SERVICE 

MARK_HOLD 

PRINTER 

CAUTION 

READ INSTRUCTIONS PACKED 
WITH EQUIPMENT BEFORE USING 

TM657-7 

Figure 5. Frequency Shift Converter CV-278/GR, operating controls. 
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Note. The converter is installed° as part of a radio 

teletypewriter set by higher echelon personnel. 

12. Operating Procedures 

Start the associated equipment as instructed 

in the appropriate technical manuals. 

a. Turn the SERVICE switch to the MARK 

HOLD position. 

b. Turn the POWER switch to ON. The in- 

dicator lamp should light. Allow approximate- 

ly 5 minutes for warm-up. 

c. Tune the associated radio receiver to any 

fsk radio signal, with BFO ON. 

d. Adjust the radio frequency (rf) gain 

control of the radio receiver to obtain nearly 

full scale reading on the SIGNAL INPUT 

meter. 

e. The discriminator meter pointer should 

oscillate about zero when the fsk signal is tuned 

in properly. 

f. Turn the receiver BFO switch to the OFF 

position. 

g. Check to see that the external bias and 

line currents are at the correct value in the 

output loops of the converter (bias 30 ma, line 

60 ma). When the converter is used with 

Radio Teletypewriter Sets AN/GRC-46 and 

AN/VRC-29, the meter is located on the junc- 

tion box. 

h. When the SERVICE switch is moved to 

the NOR position, the teleprinter should start 

10 

printing. Turn the switch to the REV position 

if readable copy is not received in the NOR 
position. 

7. In the AN/GRC-46 and AN/VRC-29 

equipments, readable copy should be received 

with the SERVICE switch in the NOR position. 

13. Remote Control Operation of Converter 

a. In Radio Teletypewriter Set AN/GRC-46 

and AN/VRC-29 the converter is switched to 

a mark hold condition by the SEND-REC- 

MARK HOLD switch on the front of the equip- 

ment shelf, when this switch is in the SEND 

or MARK HOLD positions. 

b. In Radio Teletypewriter Sets AN/GRC-46 

and AN/VRC-29 the converter receives its 

power through Interconnecting Box J-668/GR. 

In these installations, the power supply for the 

line current for neutral operation comes from 

the PP-978/FG power supply in the Teletype- 

writer TT-98B/FG teletypewriter unit through 

the interconnecting box wiring. 

14. Stopping Procedure 

The frequency shift converter may be placed 

in a standby condition, or shut down, indepen- 

dently of the other equipment in the system: 
a. Standby. Turn the SERVICE switch to 

the MARK HOLD position. The teletypewriter 

should stop printing. 
b. Stopping. Turn the POWER switch to 

OFF, 

‘ 



) 

) 

CHAPTER 3 

MAINTENANCE INSTRUCTIONS 

ae Subst Tule Cs Ps | 

15. Scope of Operator’s Maintenance 

a. The fo wing is a list of maintenance 
duties normally~performed by the operator of 
Frequency Shift Converter CV-278/GR. These 

procedures do not require-special tools or test 

equipment. ae 

b. Operator’s maintenance for ‘the. converter 
consists of the following: e 

(1) Preventive maintenance (par. To) 

(2) Visual inspection (par. 17). 

(3) Operational checklist (par. 18). 

(4) Checking cable connections. _ 

16. Preventive Maintenance 

a. DA Form 11-238. DA Form 238 (figs. 6 

and 7) is a preventive maintenance checklist 
to be used by the operator. Items not applicable 

to the converter are/lined out in the figures. 

References in the’ item block shown on the 

figures are to paragraphs that contain addi- 

tional maintenance information pertinent to 

that partietlar item. Instructions for the use 
of the form appear on the form. 

b.dtems. The information shown in this 
Pe aezaph is supplementary to DA Form 11- 

Asd 1b: l 14-2, / le. 3 CA, vl 

11 

238. The item numbers correspond to the item 

numbers on the form. an 
~~ 

va 

Item Maintenance procedures 

if Visually check the converter for complete- 

ness} particularly all minor components 

»)-Such as cables and adapters. 

2 Use a clean cloth to remove dust, dirt, 

é moisture, and grease from connectors, 

cables, and front-panel controls. If neces- 

sary, wet the cloth with cleaning com- 

pound (Federal stock No. 7980-395-9542) ; 

, ; then wipe the parts with a dry clean 
cloth. 

3 “The control knobs should work smoothly, 
“be tight on their shafts, and should not 

bind. Tighten all loose knobs and be sure 

thatthe knobs do not rub against the 
panel. 

6 Remove rust from components and touch up 

bare spots with paint. 

1 Repair any cutsin the insulation by cover- 

ing them with rubber tape and then with 

friction tape. 

Replace or repair all broken cords or cables. 

Warning: Cleaning compound is flammable and _ its 

fumes are toxic. Do not use near a flame; provide adequate 

ventilation. 
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17. Visual Inspection 

a. When the converter fails to perform 

properly, turn off the power and check all the 

items listed below. Do not check any item with 

the power on. 

18. Operational Checklist 

a. General. The operational checklist helps 

the operator to locate the trouble quickly. The 

corrective measures are used to repair this | 

trouble. If the measures suggested do not re- 

store normal equipment performance, trouble- 

shooting is required by a higher echelon repair- 
man. Note on the repair tag what corrective 

measures were taken and how the converter 

performed at the time of failure. 

b. Procedure. Place the set in operation (par. 

12), and perform the steps in ¢ below, in the 

order given. Observe the equipment and per- 

form any corrective measures necessary. 

c. Equipment Performance Checklist 

(1) Wrong settings of controls (par. 11). 

(2) Cables and connectors poorly .con- 

nected. 

(3) Disconnected cables or connectors. 

(4) Poor ground connection. 

(5) Burned out fuse (usually indicates 

some other fault). 

b. If the above checks do not locate the 

trouble, follow up with the operational check- 

list (par. 18). 

Corrective measures 

1 Turn SERVICE switch to 

MARK HOLD. 

2 Turn POWER switch to ON ....| Indicator lamp lights .................. Check fuse F101. Check indica- 
tor lamp. Replace defective 

items. If fuse blows again, 

unit is shorted (see par 19b). 

Check power cable. 

3 Tune the radio receiver to a Signal strength indication on | Higher echelon repair required. 

SIGNAL INPUT meter 
reaches a maximum reading. : 

teletype or fsk transmission 

4 Tune the radio receiver care- The Teletypewriter should not | Higher echelon repair required. 

fully until the DISCRIMI- 

NATOR meter pointer os- 

print copy. The pointer of the 

DISCRIMINATOR meter 
cillates around the zero should vibrate in both direc- 

mark on the scale. tions from the zero scale 

division. 

5 With the same signal input DISCRIMINATOR meter should | Higher echelon repair required. 

as in step 4, turn the read as in step 4. The tele- 

SERVICE switch to NOR. typewriter should print ac- 
curate copy. 

6 With the same signal input Pointer of DISCRIMINATOR | Higher echelon repair required. 

as in step 4, turn the meter should vibrate as indi- 

SERVICE switch to REV. cated in step 4. Teletypewriter 

should print garbled copy, 

on radio signals from 

AN/GRC-46 and AN/VRC-29 

equipments. 

i! With a steady radio signal Pointer of DISCRIMINATOR | Higher echelon repair required. 

(not modulated), tune the meter should stay on or near 

radio receiver until the zero when the SERVICE 

pointer of the DISCRIMI- switch is turned to any of 

NATOR meter is at zero on its three positions. 

the scale. 

8 Turn SERVICE switch to Pointer of DISCRIMINATOR | Higher echelon repair required. 

NOR. Apply a steady mark 

signal to the receiver. 

meter should stay at the right 

hand fourth scale division 

approx). 
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With the same signal input 

as in step 8, turn the 

SERVICE switch to REV. 

Pointer of DISCRIMINATOR 
meter should stay at the left 

hand fourth scale division 
(approx). 

Corrective measures 

Higher echelon repair required. 

10 With the same signal input Pointer of DISCRIMINATOR | Higher echelon repair required. 
as in step 8, turn the meter should stay at the right 

SERVICE switch to MARK hand fourth scale division 
HOLD. (approx). 

11 Turn the external MARK Pointer of DISCRIMINATOR | Higher echelon repair required. 
HOLD switch to the MARK meter should stay at the right 

HOLD position. hand fourth scale division 

(approx). 

2 With a steady space signal Pointer of DISCRIMINATOR | Higher echelon repair required. 

applied to the radio re- meter should stay at the left 

ceiver, turn the SERVICE hand fourth scale division 

switch to NOR. The space (approx). 

signal is obtained by re- 

moving the cable connector 

from the KEYING INPUT 

receptacle on MODULA- 

TOR MD-203/GR_ while 
transmitting FSK radio sig- 

nals with the AN/GRC-46 
and AN/VRC-29 equip- 

ments. 

13 With the same signal input Pointer of DISCRIMINATOR | Higher echelon repair required. 

meter should stay at the right 

hand fourth scale division 

(approx). 

as in step 12, turn the 

SERVICE switch to REV. 

&. 
19. Repairs 

a. Replacement of Power On Indicator Lamp. 

Higher echelon repair required. Indicator light should 

extinguish. 

Turn SERVICE switch to 

OFF. 

(1) To remove the fuse, push in on the 

fuse cap, turn it counterclockwise 

14 turn, and pull out the cap and fuse. 

(2) Plug the new fuse into the fuse cap, 

push the fuse and cap in and twist 

the fuse clockwise to lock. 
Caution: Never replace a fuse with one of 

higher rating. If the fuse burns out immediately 

after replacement, do not replace it a second time 

until the cause of the failure has been corrected 

by a higher echelon repairman. 

(1) To remove indicator lamp I 101, un- 

screw the jewel, press down on the 

lamp, turn it counterclockwise, and 

pull out. 

(2) To replace, push the replacement lamp 

in and twist it clockwise to lock. 

b. Replacement of 3-Ampere Fuse. 

) os 



CHAPTER 4 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE. 

Be i ee SS eee 

Section I. 

20. Disassembly of Equipment 

The following instructions are recommended 

as a guide for preparing Frequency Shift Con- 

verter CV-278/GR 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 mounting, to clear the 

Section Il. 

22. Authority for Demolition 

Demolition of the equipment will be accomp- 

lished only upon the order of the commander. 

Demolition procedures outlined in paragraph 

23 will be used to prevent further use of the 

equipment. 

23. Methods of Destruction 

Use the following methods to destroy the 

converter : 

a. Smash. Smash the controls, tubes, coils, 

transformers, crystals, switches; capacitors, 
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detents, and moving them all the way 

to the left. Then lift the converter 
from the mounting. 

b. Removal of Mount. Remove the four 

mounting bolts to remove Mounting MT-791/U. 

21. Repackaging for Shipment or Limited 

Storage 

Repackaging of the converter is described in 

TM 11-5805-210-20, Frequency Shift Converter 

CV-278, Organizational Maintenance. 

DEMOLITION OF MATERIEL 

and meters; use sledges, axes, pickaxes, ham- 

mers, crowbars, or other heavy tools. 

b. Cut. Cut all internal and external cords, 

cables and wiring; use axes, handaxes, or 

machetes. 

c. Burn. Burn cords, technical manuals, wir- 

ing and parts; use gasoline, kerosene, oil, flame 

throwers, or incendiary grenades. 

b. Bend. Bend panel, case, and chassis. 

e. Explode. If explosives are necessary, use 

firearms, grenades, or TNT. 
f. Dispose. Bury or scatter the destroyed 

parts in slit trenches, foxholes, or throw them 

into streams. 



APPENDIX | 

REFERENCES 

Following is a list of references applicable and available to the operator of Frequency 

Shift Converter CV-278/GR: 

eta 2 1A ce tee KO. Radio Set AN/GRC-19. 

EOL SOG wcac's sce coke ceils « Radio Transmitter T-195/GRC-19. 

(PAT e11-858idahoar ta vicebusesS Radio Receiver R-392/URR. 

5 Ulli B22 pal einai ca ah ae Seam tated. Teletypewriter Sets AN/GGC-3 and AN/GGC-3A and Tele- 
typewriter Reperforator. Transmitters TT-76/GGC, TT- 

76A/GGC and TT-76B/GGC. 

(PMH17-5815=20410 ode coalt . onan Radio Teletypewriter Sets AN/GRC-46 and AN/VRC-29, 

Operator’s Manual. 

et U- ZUR LU oe aie sas as mie ae Radio Modulator MD-203/GR, Operator’s Manual. 

Coieaegy 5 aia Pay abstr 9? Var ike DA Fam 3/0-4 abet o Font S asus avuaks, 
72 Aus, mMic Ad bog. Lie et ras Sapp Ly Kihd ens, 

ate. bio.s'c A] 1 oO Ofdees Ank Wis Cor ete aan 

WoeK ORASEAS, 

TM-2328- 752 Tke Aémy on (oat ate hy fecoked. Sys/ ems 
Ard ee cekHuZzes. 

iy 



NeteTeL Ay C4K, | 
APPENDIX II : 

OPERATOR MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST FOR 
ou 

CONVERTER, FREQUENCY SHIFT CV-278/GR 
A 

7 

Section I. 

. Scope 

a. This appendix lists ‘tone supplied for 

initial operation and for running spares. The 

list includes tools, accessories, and\all running 

spares issued as part of the major\end item. 

However, all running spares issued with the 

equipment are not authorized for operator re- 

placement. Check the maintenance allocation 

chart (available at organizational maintenance 

facilities) for maintenance functions author- 

ized at first echelon. This portion includes all 

items authorized for basic operator mainte- 

nance of the equipment. End items of equip- 

ment are issued on the basis of allowancesypre- 
scribed in equipment authorization tables and 

other documents that are a basis for requisition- 
ing. 7 

b. The columns are defined as follows: 

(1) Federal or technical service stock 

number. The stock “number column 

lists the 11- ee Federal stock num- 

ber. 

Repair parts source, maintenance, and 

recoverability code. (Not used.) 

Designation by model. (Not used.) 

Description. Nomenclature or the 

standard item name and brief identi- 

fying’ data for each item is listed in 
this column. When requisitioning, 

enter the nomenclature and descrip- 

fAion on the requisition. 

(5) Unit of issue. The unit of issue is the 
supply term applied to the smallest 

quantity by which the individual item 

(2) 

(3) 
(4) 

INTRODUCTION 

18 

J 

is counted’for procurement, storage, 

requisitioning, allowances, and issue 

purposes. 
Expendability. Expendable items are 

indicated by the letter X; nonexpend- 

able items are indicated by NX. 
Quantity authorized. Under items 

comprising an operable equipment the 

column lists the quantity of items 

supplied for the initial operation of 

the equipment. Under running spares 

and accessories the quantities listed 

are those issued initially with the 

equipment as spare parts. The quanti- 

ties are authorized to be kept on hand 

by the operator for maintenance of 

the equipment. 

\ Illustration. The item No. lists the 
reference designations that appear on 

parts in the equipment. 

(6) 

(7) 

— (8 

2. Abbreviations 

excl {as ar ieee exclusive 

Wty Ae. ey ere mounting 

Opt cies wee operate 
SWED ....................4.....Stewart-Warner Electronics 

Division 

CONIN, cavasennnnen on-tecerner ee CCP MIN al 

3. Comments or Suggestions 

Any comments concerning omissions and dis- 

crepancies in this appendix\will be prepared on 

DA Form 2028 and forwarded direct to the 
Commanding Officer, U. S. Army Signal Equip- 

ment Support Agency, Fort Monmouth, byl es 

ATTN: SIGFM/ES-ML. \ 
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[AG 413.44 (27 Oct 58)] 

By Order of Wilber M. Brucker, Secretary of the Army: 

MAXWELL D. TAYLOR, 

General, United States Army, 

Official : Chief of Staff. 

Rev: GEE, 

Major General, United States Army, 

The Adjutant General. 

ry aren, : Gen Depots (2) except 
Active Army: 

Atlanta Gen Depot (None) 
ASA (2) 

CNGB (1) Sig Sec, Gen Depots (10) 

Technical Stf, DA (1) except He tae: ae ¢ 
CSigO (380) rmy Pictorial Cen (2) 

Technical Stf Bd (1) 
USCONARC (5) 
USA Arty Bd (1) 
USA Armor Bd (1) 

USA Inf Bd (1) 
USA Air Def Bd (1) 

USA Abn & Elct Bd (1) 

USA Avn Bd (1) 

Engr Maint Cen (1) 

TASSA (15) 
Mid-Western Rgn Ofe (TASSA) (1) 

USA Sig Pub Agcy (8) 

USA Sig Engr Agcy (1) 
USA Comm Agcy (2) 

USA Sig Eqp Spt Agcy (2) 

USA Sig Msl Spt Agcy (13) 

USA Armor Bd Test Sec (1) a 

USA Air Def Bd Test Sec (1) AMS (1) 

USA Arctic Test Bd (1) 

US ARADCOM (2) 
US ARADCOM Regn (2) 
OS Maj Comd (5) 
Log Comd (5) 

Ports of Emb (OS) (2) 

Trans Terminal Comd (2) 
Army Terminals (2) 

OS Sup Agcy (2) 

Yuma Test Sta (2) 
MDW (1) USA Elet PG (1) 
Armies (5) Sig Lab (5) 
Corps (2) Sig Fld Maint Shops (3) 
Div (2) Fld Comd, AFSWP (5) 
USATC (2) Mil Dist (1) 
Sve Colleges (5) 

Br Sve Sch: (6) except 

USASCS (25) 

Units org under fol TOE: 

Sector Comd, USA Corps (Res) (1) 

USA Corps (Res) (1) 

JBUSMC (2) 

5-15 (2) 5-355 (2) 6-225 (2) 
5-16 (2) 5-356 (2) 6-226 (2) 
5-17 (2) 5-857 (2) 6-235 (2) 
5-35 (2) 5-358 (2) 6-236 (2) 
5-36 (2) 5-359 (2) 6-300 (2) 
5-37 (2) 5-867 (2) 6-301 (2) 
5-137 (2) 5-372 (2) 6-315 (2) 
5-138 (2) 5-876 (2) 6-316 (2) 
5-192 (2) 5-377 (2) 6-317 (2) 
5-215 (2) 5-464 (2) 6-319 (2) 
5-216 (2) 5-500 (TM’s AA 6-325 (2) 
5-217 (2) thru AD) (2) 6-326 (2) 
5-218 (2) 6-100 (2) 7 6-327 (2) 
5-225 (2) 6-101 (2) 6-401 (2) 
5-226 (2) 6-125 (2) 6-415 (2) 
5-262 (2) 6-126 (2) 6-416 (2) 
5-267 (2) 6-185 (2) 6-435 (2) 
5-312 (2) 6-186 (2) 6-501 (2) 
5-316 (2) 6-200 (2) 6-515 (2) 
5-317 (2) 6-201 (2) 6-525 (2) 

22 



6-535 (2) 11-5 (2) 17-62 (2) 
6-536 (2) 11-6 (2) 17-87 (2) 

) 6-537 (2) 11-7 (2) 32-55 (2) 
6-545 (2) 11-15 (2) 32-56 (2) 
6-558 (2) 11-16 (2) 32-57 (2) 
6-575 (2) 11-18 (2) 32-500 (2) 
6-576 (2) 11-37 (2) 39-51 (2) 
6-577 (2) 11-55 (2) 39-61 (2) 
6-625 (2) 11-57 (2) 39-71 (2) 
6-626 (2) 11-117 (2) 44-12 (2) 
6-635 (2) 11-500 44-15 (2) 
7-11 (2) (TM AA-AE) (2) 44-16 (2) 
7-12 (2) 11-557 (2) 44-17 (2) 
7-15 (2) 11-587 (2) 44-25 (2) 
7-16 (2) 11-592 (2) 44-26 (2) 
7-25 (2) 11-597 (2) 44-35 (2) 
7-26 (2) 17-2 (2) 44-36 (2) 
7-95 (2) 17-22 (2) 44-37 (2) 
8-15 (2) 17-25 (2) 44-101 (2) 
8-16 (2) 17-26 (2) 44-115 (2) 
8-17 (2) 17-35 (2) 44-116 (2) 
8-18 (2) 17-36 (2) 44-145 (2) 
8-75 (2) 17-45 (2) 44-146 (2) 
Eee) 17-46 (2) 44-147 (2) 

: 17-51 (2) 
9-47 (2) 17-52 (2) Sailitan 
9-87 (2) 17-55 (2) 44-276 (2) 
9-217 (2) 17-56 (2) 44-277 (2) 
9-377 (2) 17-57 (2) 57-57 (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 320-50. 
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