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WARNING

DANGEROUS VOLTAGES EXIST ON THE ANTENNA
WHEN IN OPERATION

Before working on any part of the antenna, be

certain that all power has been turned off.

DONT TAKE CHANCES!



TM 11-8651

TO 31R2-2GRA-101
•Cl

DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER
ANTENNA GROUPS AN/GRA-4 AND AN/GRA-12

Technical Manual \ DEPARTMENTS OF THE ARMY

Technical Obdeb
[

No. 31R2-2GRA-101 I Washington 25, D.C., 19 April 1961

TM 11-2651, 1 November 1956, is changed as follows:

Page S. Add the following to paragraph 2c:

(3) Comments or suggestions. Any comments concerning omis-

sions and discrepancies in appendix I and II will be prepared

on DA Form 2028 and forwarded direct to Commanding
Officer, U.S. Army Signal Materiel Support Agency. ATTN:
SIGMS-ML, Fort Monmouth, N.J.

Page 58. Add the following appendixes:

APPENDIX I

MAINTENANCE ALLOCATION CHART

FOR

ANTENNA GROUP AN/GRA-4

Section I. INTRODUCTION
1. General

a. This section assigns maintenance functions and repair operations

to be performed by the lowest appropriate maintenance echelon.

b. The columns are as follows:

(1) Part or component. This column shows only the nomen-
clature or standard item name. Additional descriptive data

is included only where clarification is necessary to identify

the part. Components and parts comprising a major end

item are listed alphabetically. Assemblies and subassem-

blies are in alphabetical sequence with their components

listed alphabetically immediately below the assembly listing.

*Thejo dbcRfes tvpojtods to Mvck of DepojtaMot of As Aiwy topply hmmm! SIO
7 ft • AN/GRA-4, 15 SipUwbw 1957, < pmtdm to Infcfcdo. Mmm.

No. 11-2651
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(2) Maintenance function. This column indicates the various

maintenance functions allocated to the echelon capable of

performing the operations.

(a) Service. To clean, to preserve, and to replenish fuel and
lubricants.

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

(e) Inspect. To verify serviceability and to detect incipient

electrical or mechanical failure by scrutiny.

(d) Test. To verify serviceability and to detect incipient

electrical or mechanical failure by use of special equip-

ment such as gages, meters, etc.

(e) Replace. To substitute service assemblies, subassem-

blies, and parts for unserviceable components.

(/) Repair. To restore an item to serviceable condition

through correction of a specific failure or unserviceable

condition. This function includes but is not limited to,

inspecting, cleaning, preserving, adjusting, replacing,

welding, riveting, and straightening.

(g) Aline. To adjust two or more components of an electrical

system so that their functions are properly synchronized.

(h) Calibrate. To determine, check, or rectify the graduation

of an instrument, weapon, or weapons system, or compo-

nents of a weapons system.

(i) Rebuild. To restore an item to a standard as near as

possible to original or new condition in appearance, per-

formance, and life expectancy. This is accomplished

through the maintenance technique of complete disas-

sembly of the item, inspection of all parts or components,

repair or replacement of worn or unserviceable elements

using original manufacturing tolerances and/or specifica-

tions and subsequent reassembly of the item.

(j) Overhaul. To restore an item to completely serviceable

condition as prescribed by serviceability standards de-

veloped and published by heads of technical services.

This is accomplished through employment of the technique

of Inspect and Repair Only as Necessary (IROAN).

Maximum utilization of diagnostic and test equipment is

combined with minimum disassembly of the item during

the overhaul process.

(3) let, id, 3d, 4th, and 6th echelon. The symbol X indicates the

echelon responsible for performing that particular main-

tenance operation, but does not necessarily indicate that

repair parts will be stocked at that level. Echelons higher

than the echelon marked by X are authorized to perform

the indicated operation.

Digitized byGoogle



(4) Tools required. This column indicates codes assigned to each

individual tool equipment, test equipment, and maintenance

equipment referenced. The grouping of codes in this column

of the maintenance allocation chart indicates the tool, test,

and maintenance equipment required to perform the main-

tenance function.

(5) Remarks. Entries in this column will be utilized when
necessary to clarify any of the data cited in the preceding

columns.

e. Columns in the allocation of tools for maintenance functions are

as follows:

(1) Tools required for maintenance Junctions. This column lists

tools, test, and maintenance equipment required to perform

the maintenance functions.

(2) 1st, id, 3d, 4th, and 6th echelon. The dagger (t) symbol indi-

cates the echelons allocated the facility.

(3) Tool code. This column lists the tool code assigned.

2. Mounting Hardware

The basic entries of the maintenance allocation chart do not include

mounting hardware such as screws, nuts, bolts, washers, brackets,

clamps, etc.

3. Maintenance by Using Organizations

When this equipment is used by signal services organizations organic

to theater headquarters or communication zones to provide theater

communications, those maintenance functions allocated up to and

including fourth echelon are authorized to the organization operating

this equipment.

3
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Section III. ALLOCATION OF TOOLS FOR MAINTE-
NANCE FUNCTIONS

Tools required for maintenftnx functloni

(1)

2dtch

(I)

Ideefa

(4)

4tbteh

(8)

ttbteb

(f)

Tool
eodo
(7)

TOOL EQUIPMENT TE-41 (t)

(t)

1

1

3
TOOL EQUIFMENT TE-113
MULTIMETER TS-352/U

(t)

(t)

(t)

(t)

(t)

(t)

APPENDIX II

BASIC ISSUE ITEMS LIST FOR ANTENNA
GROUP AN/GRA-4

Section I. INTRODUCTION
1. Scope

a. This appendix lists items supplied for initial operation. The

list includes tools, parts, and material issued as part of the major end

item. The list includes all items authorized for basic operator mainte-

nance of the equipment. End items of equipment are issued on the

basis of allowances prescribed in equipment authorization tables and

other documents that are a basis for requisitioning.

b. Columns are as follows:

(1) Source, maintenance, and recoverabUity code. Not used.

(2) Federal stock number. This column lists the 11-digit Federal

stock number.

(3) Designation by model. Not used.

(4) Description. Nomenclature or the standard item name and

brief identifying data for each item are listed in this column.

When requisitioning, enter the nomenclature and description.

(5) 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.

(6) ExpendabWty. Expendable items are indicated by the letter

X; nonexpendable items are indicated by NX.

(7) Quantity authorized. Under "Items Comprising an Operable

Equipment", the column lists the quantity of items supplied

for the initial operation of the equipment.

(8) Illustration. Not used.

S. References

Additional instructions concerning maintenance of this equipment

are contained in TM 11-5895-229-12P, (Operator and Organizational

Maintenance Repair Parts and Special Tool lists and Maintenance

Allocation Chart: Mast AB-86/GRA-4.

6
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Section II. FUNCTIONAL PARTS UST

FtdtnlstMtNs. Dttcrtptkm

(4)

Unit of

(©

•nthor-
tMd

m

5820-244-5147

Ord thru AGC
5820-264-7506

5820-497-9628

5995-247-9759

5970-405-8223

6240-223-9100

5985-497-8765

5985-228-8064

5210-265-7451

512O-408-1701

5985-355-8024

5985-257-2927

ITEMS COMPRISING AN
OPERABLE EQUIPMENT

ANTENNA GROUP AN/GRA-4

ANTENNA GROUP AN/GRA-4: pro-

ides several ant types for freq of 1.5

to 18.0 me; J and H Smith part/dwg

No. 100.

TECHNICAL MANUAL: TM 11-2651

ANTENNA A&-244/GRA-4: 1.5 to 18.0

me freq range; wire construction, for

receiver and transmitter signals.

ANTENNA AS-244/GRA-4

BAG, BG-102, BG-102A, C
CORD CG-357/U: (50 ft 6 in) uses RG-
59A/U cable; SigC dwg No. 8C-D-
34932.

INSULATOR IL-4/GRA-4: with RF
Receptacle UG-58/U.

LAMP, GLOW: 105-120 v, H, w, 0.003

amp; miniature bayonet base, IK in.

max o/a, h; GE type No. NE-51.
REEL RL-122/GRA-4
SLING, HOISTING: Halyard MX-516/
GR-A.

TAPE, MEASURING: 100 ft lg ex-

tended; Justus Roe Model No. 400-Al.

TOOL, ALINEMENT: approx %% in. x

Hi in. thk sedr nib in one end, 6 in. lg x

fit in. dia; Amer Rad Hdwe No. 860.

TUNER, ANTENNA: Antenna Tuner

TN-174/GRA-4.
MAST AB-86/GRA-4: sectionciised

construction; J and H Smith part No.

10O-B.

RUNNING SPARES AND
ACCESSORY ITEMS

ANTENNA GROUP AN/GRA-4

NO PARTS AUTHORIZED FOR
STOCKAGE AT FIRST ECHELON

NX

X
NX

X
X

X

X

NX
X

NX

X

X

NX

7
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BTOlMB OWTHlSKUEAKM OfIBM AllCT AJTDTHB All FoiCE

:

G. H. DECKER,
General, United Stat— Army,

Official: Chief of Staff.

B. V. LEE,
Jfa/or General, United Statu Army,

The Adjutant General.

CUBTIS E. LaMAY,
Official: ChiefofStag, UnitedStatee AirForce.

B. J. PUGH,
Colonel, United Statet Air Force,

Director of Admmietrative Servieet.

8
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Distribution:

Adm Arm*: To bo distributed la s*oonlanos wttn DA font 11-7 ftqnfct-

mente for TM 11-series (Uncles) pins the foOowtof:

USA8A (2) 11-16

CNOB (1) 11-66

Teeb 8tff DA <1) eiotpt 11-67

C8lgO (IS) 11-96

DA8A (5) 11-97

ARADCOM (1) 11-96

ARADCOM Rfn (1) 11-117

MDW (2) 11-600 (AA-AI» RA-RT) (4)

Seventh USA (2) 11-666

EUSA (2) 11-667

Corps (2) 11-667

Div (2) 11-692

Units organised ante fallowa* 11-697

TOE's (2 eopiss to « 17-61

unless othorwfes indioofti*—# • 29-66

1-7 80-16

1-17 80-22

1-37 80-600 (AA-AK)

l-€7 82-67

1-107 89-41

6-16 44-86

4-16 44-86

6-17 44-286

6-287 44-286

5-278 44-287

7-62 44 415

8-76 44 415

8-78 44-487

8-187 44 445

9-47 44 445

44-4479-66

9-76 44 44j

9-87 44-686

9-117 44-686

9-227 44-687

9-600 (AA-AQ 44 544

9-610 (AAr-AQ 44 545

10-22 44-446

10-202 44-647

10-206 44-448

10-877 66-11

10-446 66-12

10-446 66-16

10-686 66-66

11-6 66-67

11-7 66-116

NO: Mom.
U8AR: Mom.
For wpl—Uoo of obotOTtottoM wmd, tm AE MO-W.

f
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now in forca: C 1, C 2

TM 11-2651
C 2

ANTENNA GROUPS AN/GRA-4 AND AN/GRA-12

TM 11-2661, 1 November 1966, is changed as follows:

NoU. The parenthetical references to a previous change (example "page

1 of C 1") indicates that pertinent material was published in that change.

Page 3. Delete paragraph 1 and substitute:

1. Scopo

This manual describes Antenna Groups AN/GRA-4 and AN/
GRA-12 and covers their installation, operation, theory, opera-

tor's maintenance, and second echelon maintenance. It also in-

cludes instructions for performing preventive and periodic main-

tenance services and repair functions to be accomplished by the

organizational repairman.

Add paragraph 1.1 after paragraph 1.

1.1. Indox of Publications

Refer to the latest issue of DA Pam 310-4 to determine whether

there are new editions, changes, or additional publications per-

taining to the equipment. DA Pam 310-4 is an index of current

technical manuals, technical bulletins, supply bulletins, lubrica-

tion orders, and modification work orders available through pub-

lications supply channels. The index lists the individual parts

(-10, -20, -36P, etc.) and the latest changes to and revisions of

each equipment publication.

Delete paragraph 2 (page 1 of CI) and substitute:

2. Forms and Rocords

a. Report* of Maintenance and Unsatisfactory Equipment. Use
equipment forms and records in accordance with instructions in

TM 38-760.

6. Report of Damaged or Improper Shipment. Fill out and for-

ward DD Form 6 (Report of Damaged or Improper Shipment) as

prescribed in AR 700-68 (Army), NAVSANDA Publication 378

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

tago ems

No. 2

Change * HEADQUARTERS
DEPARTMENT OF THE ARMY

Washington D. C, 16 October 1963
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c. Reporting of Equipment Manual Improvements. The direct

reporting by the individual user of errors, omissions, and recom-

mendations for improving this manual is authorized and encour-

aged. DA Form 2028 (Recommended changes to DA technical

manual parts lists or supply manual 7, 8, or 9) will be used for

reporting these improvements. This form will be completed in

triplicate using pencil, pen, or typewriter. The original and one

copy will be forwarded direct to : Commanding Officer, U.S. Army
Electronics Materiel Support Agency, ATTN : SELMS-MP, Fort

Monmouth, New Jersey 07703. One information copy will be fur-

nished to the individual's immediate supervisor (e.g., officer, non-

commissioned officer, supervisor, etc.).

Page 5, paragraph 5b: Delete note 2 and substitute:

2. This lasting is based on the original shipment by the contrac-

tor. For the current official listing of components of individual

models, see the basic issue items list (app. III).

Page 2$. Delete paragraph 14d and substitute:

d. Cheeking Unpacked Equipment.

(1) Inspect the equipment for damage incurred during ship-

ment. If the equipment has been damaged, report the

damage on DD Form 6 (par. 2).

(2) Check the equipment against the master packing list

When no packing list accompanies the equipment, check

the equipment against the table of components in para-

graph 5. Report all discrepancies in accordance with

instructions in TM 38-750 (par. 2).

NoU. Shortage of a minor assembly or part that does not effect

proper functioning of the equipment should not prevent use of the

equipment

(3) If the equipment has been used or reconditioned, see

whether it has been changed by a Modification Work
Order (MWO). The current MWO's applicable to the

equipment are listed in DA Pam 310-4 (par. 1.1).

Page 27. Make the following changes

:

Paragraph 16/. Add subparagraph g after subparagraph /.

g. After the mast has been raised, bring the guys to the cor-

rect tension. Tension must be applied at a uniform rate to prevent

twisting the mast. To adjust guy tension, tighten two guys simul-

taneously, first on one side of the mast and then on the other side

of the mast Increase the tension gradually and evenly until the

guys are brought under proper tension.

J AQO fftltS

Digitized byGoogle



Page 40, chapter 3. Heading. Change the chapter heading to

read :

CHAPTER 3

MAINTENANCE INSTRUCTIONS

Delete the note immediately after the chapter heading.

Delete paragraphs 21 through 24 and substitute:

21. Scop* of Maintenance

The maintenance duties assigned to the operator of the equip-

ment are listed below together with a reference to the paragraphs

covering the specific maintenance functions. These procedures

do not require special tools or test equipment.

a. Daily preventive maintenance checks and services (par. 24).

b. Cleaning (par. 24.1).

c. Replacement of defective pilot lamp (par. 30).

22. 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 paragraphs 24

and 24.1 cover routine systematic care and cleaning essential to

proper upkeep and operation of the equipment.

6. Preventive Maintenance Cheeks and Services. The preven-

tive maintenance checks and services chart (par. 24.1) outlines

functions to be performed at specific intervals. These checks and

services are to maintain Army electronic equipment in a combat

serviceable condition ; that is, in good general (physical) condition

and in good operating condition. To assist operators in maintain-

ing combat serviceability, the chart indicates what to check, how
to check, and what the normal conditions are; the References

column lists the illustrations, paragraphs, or manuals that con-

tain supplementary information. If the defect cannot be remedied

by the operator, higher echelon maintenance or repair is required.

Records and reports of these checks and services must be made in

accordance with the requirements set forth in TM 38-750.

23. Preventive Maintenance Checks and Services Periods

Preventive maintenance checks and services of the equipment

are required daily. Paragraph 24 specifies the checks and services

that must be accomplished daily and under the conditions listed

below.

AGO MUB J
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a. When the equipment is initially installed.

b. When the equipment is reinstalled after removal for any
reason.

c. At least once each week if the equipment is maintained in

standby condition.

24. Daily Preventive Maintenance Checks and Services Chart

ScQUtiwe
Proecdurt

1

Rrf«r*ne«iNo. ItMi

Connections.

Cablet.

TN-174/GRA-4.

Check to be iure that all cable con-

nections are secure and properly

tightened.

Check to be sure that all cables

show no evidence of damage or

deformity. Inspect the cable for

cuts, kinks, or damaged insula-

tion.

Wmining: Do not make any replace-

ments or adjustments on the

equipment with power on.

Adjust the tuning control and ob-

serve that the neon bulb glows

with varying intensity. Replace

a defective neon bulb.

Fig. 17

through

22 and 24

Fig. 24.

Fig. 23.

Add paragraph 24.1 after paragraph 24:

24.1. Cleaning

Inspect the exterior of the equipment. The exterior surfaces

should be clean, and free of dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean soft cloth.

Warning: Cleaning compound is flammable and its fumes are

toxic. Provide adequate ventilation. Do not use near a flame.

b. Remove grease, fungus, and ground-in dirt from the mast

assembly of the AN/FRA-4 and AN/FRA-12; use a cloth damp-
ened (not wet) with cleaning compound (Federal stock No. 7930-

396-9542).

Page 41. Delete figure 27.

Page 4t, section II. Heading. Change the section heading to

read:

Section II. ORGANIZATIONAL MAINTENANCE

4 AGO M1SB
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Delete paragraphs 25 through 28 and substitute:

25. Scop* of Organizational Maintenance

a. This section contains instructions covering second echelon

maintenance of the equipment. It includes instructions for per-

forming preventive and periodic maintenance services and repair

functions to be accomplished by the organizational repairman.

6. Second echelon maintenance of the equipment includes:

(1) Preventive maintenance (par. 28 and 28.1).

(2) Touchup painting instructions (par. 28.2).

(3) Troubleshooting (par. 29).

(4) Replacement of parts (par. 80).

26. Tools, Materials, and Tost Equipment Required

The tools and test equipment required for operational mainte-

nance are listed in the maintenance allocation chart (app. I). The
materials required are as follows

:

a. Cleaning Compound (Federal stock No. 7930-395-9542).

b. Cleaning cloth.

27. Organizational 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 inspection* testing,

and repair or replacement of parts, subassemblies, or units that

inspection and tests indicate would probably fail before the next

scheduled periodic service. Preventive maintenance checks and
services of the equipment at the second echelon level are made at

monthly and quarterly intervals unless otherwise directed by the

commanding officer.

b. Maintenance forms and records to be used and maintained
on this equipment are specified in TM 88-760.

28. Monthly Maintenance

Perform the maintenance functions indicated in the monthly
preventive maintenance checks and services chart (par. 28.1). A
month is defined as approximately 80 calendar days or 8-hour-per-

day operation. If the equipment is operated 16 hours a day, the
monthly preventive maintenance checks and services should be
performed at 15-day intervals. Adjustment of the maintenance
interval must be made to compensate for any unusual operating
conditions. Equipment maintained in a standby (ready for imme-

400 ttUS a
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diate operation) condition must have monthly preventive mainte-

nance checks and services performed on it. Equipment in limited

storage (requires service before operation) does not require

monthly preventive maintenance.

Add paragraphs 28.1 and 28.2 after paragraph 28

:

28.1. Monthly Preventive Maintenance Checks and Services

Chart

R*f<

Publications.

Modification work
orders.

Ground rod.

Mast.

Guys.

Check to see that the technical

manual is complete and in usable

condition. Check DA Pam 310-4

to determine if new, applicable

changes have been published.

Check to see that all URGENT
MWO's have been applied to the

equipment and that all NOR-
MAL MWO's have been sched-

uled.

Check to see that the ground rods

are firmly embedded in the soil

and that the grounding wire is

firmly attached to them.

Check to see that the mast is level.

If the mast is badly distorted

and cannot be leveled because it

has settled unevenly, dismantle

the mast and reassemble it on a

firmer foundation.

Check for badly rusted or frayed

guys. See that the guys are se-

curely attached to the mast.

Check and adjust the tension on

the guys.

DA Pam
310-4.

DA Pam
310-4.

28.2. Touchup Painting Instructions

Clean rust and corrosion from metal surfaces by lightly sand-

ing them with fine sandpaper. Brush two thin coats of paint on

the bare metal to protect it from further corrosion. Refer to the

applicable cleaning and refinishing practices specified in TM 9-

213.

Page if. Delete figure 28.

AGO MISS
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Page 58, appendix I (page 1 of C 1). Change "appendix I" to:

appendix II.

Add appendix I before II

:

APPENDIX I

REFERENCES

The following is a list of references applicable and available to

the operator and organizational repairman of Antenna Groups

AN/GRA-4 and AN/GRA-12:

DA Pam 31&-4 Index of Technical Manuals, Tech-

nical Bulletins, Supply Bulletins,

Lubrication Orders, and Modifica-

tion Work Orders.

Antenna Group AN/GRA-12.
Reel RL-122/GRA-4.
Painting Instructions for Field Use.

Operator and Organizational Mainte-

nance Repair Parts and Special

Tools List and Maintenance Allo-

cation Chart: AB-86/GRA-4.
Organizational Maintenance Repair

Parts and Special Tools List: An-
tenna Group AN/GRA-4.

The Army Equipment Record System
and Procedures.

Appendix II (page 6 of C 1). Change "appendix IF 9
to ap-

pendix III.

Section I. Delete paragraph 2, "references".

Section II (page 7 of C 1). Make the following changes:

Add the following item in the columns indicated below

:

SIG 7&8 AN/GRA-12
SIG 7&8 RL-122/GRA-4
TM 9-213

TM 11-589&-229-12P

TM 11-598&-231-20P

TM 88-750

I

5985-257-2927

ITEMS COMPRISING AN
OPERABLE EQUIPMENT

ANTENNA GROUP AN/GRA-4
MAST AB-86/GRA-4: tectionaKsed

construction; J and H Smith part

No. 100B.

NX

"ANTENNA AS-244/GRA-4". Make the following changes:
Column 2, "5985-497-8765". Column 7, change "2" to : 8
Column 2, "598&-228-8064". Column 7, change "1" to: 2
Column 2, "598&-257-2927". Delete item in its entirety.

AGO M1IB
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By Order of the Secretary 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, Sec II

(Unclas) requirements for Nike Hercules and Improved
Nike Hercules and Target Missiles and Pershing and Nike

Ajax and Hawk, TM, Radio.
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Changes in force: C 1, C 2, and C 3

m 11-2631

C 3

No. 3

Change HEADQUARTERS
DEPARTMENT OF THE ARMY

Washington, D.C., 31 October 1973

ANTENNA GROUPS AN/GRA-4
AND AN/GRA-1

2

TM 11-2651/TO 31R&-2GRA-101, 1 November 1966, is changed
aa follows:

Page 3
f paragraph 1.1. Delete paragraph 1.1 and substitute new

paragraph 1.1.

1.1. Indexes of Publicotions

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

to determine whether there are new editions, changes, or addi-

tional publications pertaining to the equipment.

6. DA Pam 310-7. Refer to DA Pam 310-7 to determine
whether there are modification work orders (MWO*s) pertaining

to the equipment.

Paragraph 2. Delete paragraph 2 and substitute new paragraph
2.

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory Equipment.
Maintenance forms, records, and reports which are to be used

by maintenance personnel at all maintenance levels are listed in

and prescribed by TM 88-760.

b. Report of Packaging and Handling Deficiencies. Fill out

and forward DD Form 6 (Report of Packaging and Handling

Deficiencies) as prescribed in AR 700-68 (ArmyVNAVSUP PUB
378 (Navy)/AFR 71-4 (Air Force)/and MCO P4030.29 (Marine

Corps).

c. Discrepancy in Shipment Report (DISRBP) (SF 361). Fill

out and forward Discrepancy in Shipment Report (DISREP) (SF
361) as prescribed in AR 65-38 (ArmyVNAVSUP PUB 469

(Navy)/AFM 76-34 (Air Porce)/and MCO P4610.19 (Marine

Corps).

Add paragraph 2.1 after paragraph Z-

taoo siett 1
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2.1. Reporting of Equipment Publicotion Improve-

ments

The reporting of errors, omissions, and recommendations

for improving this publication by the individual user is en-

couraged. Reports should be submitted on DA Form 2028 (Rec-

commended Changes to Publications) and forwarded direct

to Commander, US Army Electronics Command, ATTN:
AMSEL-MA-C, Fort Monmouth, NJ 07703.

Page 5. After paragraph 4 add paragraph 4.1.

4.1. Items Comprising on Operoble Antenno Group

AN/GRA-4 (FSN 5820-244-5147).

FSN QTY Nomemelmiun, part N:, •nd mfr cod*

NOTE

The part number it followed

by the applicable 5-digit

Federal supply eode for man-

ufacturers (FSCM) identified

in SB 708-42 and used to

identify manufacturer, dis-

tributor, or Government

agency, etc.

1 Antenna AS-244/GRA-4: 1.5 to

18.0 mHx freq range, wire con-

struction, for receiver and

transmitter, signals.

6 Cord CG-357/U: (60 ft 6 in.)

user RG-59A/U cable; SC-D-
34932, 80063

1 Insulator IL-4/GRA-4: with RF
receptable UG-58/U

3 Reel RL-122/GRA-4, SC-D-34897,

80063

1 Tape, Measuring: 100 ft lg

extended, 400-A1, 86794

1 Tuner, Antenna: antenna tuner

TN-174/GRA-4, SC-D-34917, 80063

2 Mast AB-86/GRA-4: sectionalized

construction, 100B, 82241

2

5820-264-7506

6995-247-9759

5970-405-8223

5985-497-8765

6210-265-7451

5985-355-8024

6985-257-2927
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Page 58, appondix III.

Delete appendix III and substitute new appendix III.

APPENDIX III

BASIC ISSUE ITEMS LIST AND ITEMS TROOP
INSTALLED OR AUTHORIZED LIST

Section I. INTRODUCTION

1 . Scope.

This appendix lists basic issue items and items troop installed or

authorized required by the crew/operator for installation, opera-

tion, and maintenance of Antenna Group AN/GRA-4.

2. General.

This Basic Issue Items and Items Troop Installed or Authorized

List is divided into the following sections:

a. Basic Issue Items List—Section II. A list, in alphabetical

sequence, of items which are furnished with, and which must be

turned in with the end item.

b. Items Troop Installed or Authorized List—Section III. A
list, in alphabetical sequence, of items which, at the discretion

of the unit commander, may accompany the end item, but are

not subject to be turned in with the end item.

3. Explonotion of Columns.

The following provides an explanation of columns found in the

tabular listings:

a. Illustration. Not applicable.

6. Federal Stock Number. Indicates the Federal stock number
assigned to the item and will be used for requisitioning

purposes.

c. Part Number. Indicates the primary number used by the

manufacturer (individual, company, firm, corporation, or Gov-

ernment activity), which controls the design and characteristics

of the item by means of its engineering drawings, specifications

standards, and inspection requirements, to identify an item or

range of items.

d. Federal Supply Code for Manufacturer (FSCM). The
FSCM is a 5-digit numeric code used to identify the manufac-

turer, distributor, or Government agency, etc., and is identified

in SB 708-42.

3
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e. Description. Indicates the Federal item name and a

minimum description required to identify the item.

/. Unit of Measure (VIM). Indicates the standard of basic

quantity of the listed item as used in performing the actual

maintenance function. This measure is expressed by a two-

character alphabetical abbreviation, (e.g., ea, in., pr, etc.).

When the unit of measure differs from the unit of issue, the

lowest unit of issue that will satisfy the required units of meas-
ure will be requisitioned.

g. Quantity Furnished with Equipment (Basic Issue Items

Only). Indicates the quantity of the basic issue item furnished

with the equipment.

h. Quantity Authorized (Items Troop Installed or Authorized

Only). Indicates the quantity of the item authorized to be used

with the equipment.

Section II. BASIC ISSUE ITEMS LIST

(i)

Illustration

(A)

Fif.

No.

(B)

ium|
No.

«)
Federal

Stock

Numbor

(3)

Part

Numbor

(4)

FSCM

(5)

Description

Ussblt

on Cods

(•)

Unit

of

Met*

5880-497-9628

5986-228-8064

71-3808

SC-C-28054

80063

80063

BAG, BG-102,

BG-102A

SLING, HOISTING:
HALYARD
MX-516/GR-A

EA

Section III. ITEMS TROOP INSTALLED OR
AUTHORIZED LIST

(1) (t) (S) (4) (6) (6)

Fodoral Part FSCM Description Unit Qty

Stock Numbor Ussblo on of Auth

Numbor Code Meas

5120-288-7783 860 83330 TOOL, ALIGNMENT: EA 1

APPROX 5/32 IN. X

1/32 IN. THK, SEDR
NIB IN ONE END,
6 IN. LG X 7/32 IN.

DIA

4
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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/GRA-4 and
AN/GRA-12.
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Technical Manual \ DEPARTMENT OF THE ARMY
No. 11-2651 /Washington 25, D. C., 1 November, 1956
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope

a. This manual contains information for the installation, opera-

tion, maintenance, and repair of Antenna Group AN/GRA-4 (fig.

1) and Antenna Group AN/GRA-12 (fig. 2).

6. Forward comments on this publication directly to Command-
ing Officer, The Signal Corps Publications Agency, Fort Mon-

mouth, N. J.

2. Forms and Records

a. Unsatisfactory Equipment Reports. Fill out and forward

DA Form 468 (Unsatisfactory Equipment Report) to Command-
ing Officer, Signal Equipment Support Agency, Fort Monmouth,
N. J., as prescribed in AR 700-38.

6. Damaged or Improper Shipment Report. Fill out and for-

ward DD Form 6 (Report of Damaged or Improper Shipment)

as prescribed in AR 700-58 (Army) ; Navy Shipping Guide, Ar-

ticle 1850-4 (Navy) ; and AFR 71-4 (Air Force).

c. Preventive Maintenance Forms.

(1) DA Form 11-238 (Operator First Echelon Maintenance

Checklist for Signal Corps Equipment (Radio Com-
munication, Direction Finding, Carrier, Radar) ) will be

prepared in accordance with instructions on the back of

the form (fig. 27).

(2) DA Form 11-239 (Second and Third Echelon Mainte-

nance Checklist for Signal Corps Equipment (Radio

Communication, Direction Finding, Carrier, Radar))

will be prepared in accordance with instructions on the

back of the form (fig. 28).

TAGO 2189B 3
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Section II. DESCRIPTION AND DATA

3. Purpose and Use

Antenna Groups AN/GRA-4 and AN/GRA-12 are portable,

half-wave antenna assemblies designed for the transmission and
reception of radio signals between 1.5 and 18 megacycles (mc)

.

a. The AN/GRA-4 antenna is used in conjunction with any
radio set that has a transmitter output of less than 100 watts

and a characteristic impedance of 72 or 500 ohms. Several differ-

ent types of antennas can be set up by using various combinations

of the components supplied.

6. The AN/GRA-12 antenna is used with any radio set having

a transmitter output of 500 watts or less and has a characteristic

impedance of 52 ohms.

4. Technicol Chorocteristics

a. Antenna Group AN/GRA-U.
Power input Up to 100 watts.

Frequency range -1.5 to 18 mc.

Weight 169 pounds.

Antenna type Half-wave.

Impedance 72 or 500 ohms.

6. Antenna Group AN/GRA-12.
Power input Up to 500 watts.

Frequency range 1.5 to 18 mc.

Weight 229 pounds.

Antenna type Center-fed Hertz (half-wave).

Impedance 52 ohms.

5. Components
a. Antenna Group AN/GRA-4 consists of one Antenna AS-

244/GRA-4 and two Antenna Mast Assembly AB-86/GRA-4
(fig. 1). The antenna includes wire, insulators, halyards, tuning

unit, and a carrying case. The mast assembly consists of 16 metal

mast sections, a whip adapter, counterpoise, halyard, insulator,

associated guys and stakes, and a carrying case. The units may
be used to construct several different antenna combinations.

6. Antenna Group AN/GRA-12 consists of one Accessory Kit

MX-1137/GRA-12 and three Antenna Mast Assembly AB-
86/GRA-4 (fig. 2). The accessory kit includes wire, a cable as-

sembly, measuring tape, and carrying case. Each mast assembly
contains 16 metal mast sections, a whip adapter, a counterpoise,

a halyard, an insulator, associated guys and stakes, and a carry-

ing case. The antenna group is used to construct a center-fed

Hertz antenna.

TAGO 2189B 5
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6. Common Nome and Nomenclature

A list of the nomenclature assignments for the components of

Antenna Groups AN/GRA-4 and AN/GRA-12 is given below.

A common name is indicated after each item.

Nomenclature Common name

Antenna Mast Assembly Antenna mast assembly or mast
AB-86/GRA-4 assembly

Mast Section AB-85/GRA-4 Mast section

Frame MX-1116/GRA-4 Frame
Counterpoise CP-12 Counterpoise

Mast Base AB-154/U Mast base
Halyard MX-516/GRA-4 Halyard
Insulator MX-384/GRA-4 Insulator

Antenna AS-244/GRA-4 Antenna or antenna assembly
Reel RL-122/GRA-4 Reel assembly

Tuner TN-174/GRA-4 Tuner
Accessory Kit MX-1137/GRA-12 Accessory kit

Guy Stake GP-lll/G Guy stake

Antenna Adapter MX-857/GRA-4 Antenna adapter

Guy Plate MX-378/U Guy plate

Guy MX-381/GRA-4 40 ft guy
Guy MX-382/GRA-4 31 ft guy
Guy MX-383/GRA-4 50 ft guy

10 TAGO 2189B
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7. Description of Antenno Most Assembly
AB-86/GRA-4
(fig. 3)

a. Mast Section AB-85/GRA-4 is a 3-foot aluminum tube. One
end of the tube is smaller in diameter so that it can be fitted into

the larger end of the next section, thus reducing the effective

length of each section to 2y2 feet. A set of contact fingers is

mounted in the larger end of each section to assure positive con-

tact between sections when the mast is used as a vertical antenna.

6. Frame MX-1116/GRA-4 consists of two aluminum end

plates. Each of these plates has 11 tube fittings which fit into the

mast sections. When assembled with the mast sections for trans-

portation, the end plates are held in place by a steel cable. A
turnbuckle keeps the cable taut. Eleven of the mast sections

form a trough in which two mast sections and all the other com-

ponents of the mast assembly can be packed. The other three

mast sections fit into a rack and are strapped into place, thus

serving as the top of the case. A handle is provided at each end

for carrying.

c. Counterpoise CP-12 (fig. 16) consists of a center plate, four

25-foot radials, and a ground wire. It is used for a ground system
when the mast is used as a 40-foot or 55-foot vertical radiator.

d. Insulator MX-384/GRA-4 is a molded fibreglass insulator.

It fits at the junction of any two mast sections but normally is

used at the mast base.

e. Antenna Adapter MX-857/GRA-4 is a 9-inch aluminum
tube fitted on one end with a set of contact fingers to fit over the

top mast section. The other end forms a receptacle for additional

mast sections to permit extending the over-all mast to 55 feet

for special uses. Three Mast Sections MS-116, one Mast Section

MS-117, and one Mast Section MS-118 are required with the

adapter for this service. These mast sections are not furnished

with Antenna Group AN/GRA-4 and must be requisitioned.

/. Mast Base AB-154/U (swivel stake) consists of an alumi-
num stake with a pivoting clevis at one end. The upper portion

of the clevis fits into the lower end of a mast section or the base
insulator.

g. The lead-in wire is a 10-foot section of Wire W-128. It

serves as the transmission line between the antenna and the tun-
ing unit.

h. Guy Stake GP-lll/G is constructed of metal and is 18
inches long. A fastener which is permanently attached to the
top of the stake fastens to the guys.

TAGO 2189E ||
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i. Guys MX-383/GRA-4, MX-381/GRA-4, and MX-
382/GRA-4 are all similar, the only differences being in the

color code (red, white, and blue, respectively) and the length

(50 feet, 40 feet, .and 31 feet, respectively). They are made of

3/16-inch, three-strand twist rope. One end is provided with a
length-adjustment Fastener FT-9; a snap hook and strain insu-

lator are attached to the other end.

j. Guy Plate MX-378/U consists of a round steel plate 3 inches

in diameter. The center hole fits over the male end of a mast
section, and five outer holes serve for attaching the four guy
ropes and a halyard.

k. Halyard MX-516/GRA-4 consists of a 140-fqot length of

3/16-inch, three-strand twist rope. One end of the rope is fitted

with an insulator and a fastener which attaches to Reel RL-
122/GRA-4 or directly to Wire W-120. A pulley which floats

on the halyard attaches to the top guy plate with a snap hook.

8. Description of Antenna AS-244/GRA-4
(fig. 4)

a. Bag BG-102-A is constructed of heavy canvas and is used

for storage of small components.

b. Reel Asesmbly RL-122/GRA-4 consists of one Reel RL-
122/GRA-4 and 150 feet of Wire W-120. Each end of the wire

is equipped with a mating termination so that the wires from
any number of reels can be combined to make up longer antennas.

Two small holes are provided in the reel handle for connection

to the halyard.

e. Cord CGWJ57/U consists of 50 feet of Radio Frequency Cable

RG-59A/U which has an impedance of 72 ohms. The cable is

terminated with a male and female coaxial fitting in either end.

It is used with the center-fed Hertz (doublet) antenna installa-

tion (fig. 10).

d. Insulator IL-4/GRA-4 consists of laminated phenolic plates,

having two terminals for connection of Wire W-120 (antenna

wire) and a female coaxial fitting for connection of Cord CG-
357/U. The insulator is used at the center of the doublet.antenna

installation.

e. The stainless steel measuring tape is 100 feet long. It is

used to measure the length of antenna necessary for operation

at a given frequency.

/. Halyard MX-516/GRA-4 consists of 140 feet of nylon rope,

3/16 inch in diameter. An insulator and fastener are attached

to one end of the rope. The fastener can be connected to the reel

or directly to Wire W-120. A pulley floats on the halyard and is

attached to the top guy plate by means of a snap hook.

12 TAGO 2189B
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g. The lead-in wire is a 10-foot section of Wire W-128. In use,

one end of the wire is connected to Wire W-120 (antenna reel),

and the other end is connected to the tuning unit.

h. Antenna Tuner TN-174/GRA-4 consists of a 12- to 244-

micromicrofarad (nnf ) variable capacitor. A neon bulb is wired

in parallel to indicate resonance during antenna loading, and a

slotted shaft adjustment is provided to vary the capacitance. Two
wires are permanently connected to the unit; one wire is fitted

with a wire termination which attaches to the antenna lead-in

wire, and the other wire connects directly to the radio set. A
binding post for a ground connection is also provided.

9. Description of Accessory Kit MX-1 137/GRA-12
(fig. 5)

a. Bag CW-206/GR is constructed of heavy canvas and serves

as a storage case for the other components of the kit.

b. Reel Assembly RL-122/GRA-4 consists of one Reel RL-
122/GRA-4 and 150 feet of Wire W-120. Each end of the wire

is equipped with a mating termination so that the wires from any
number of reels can be combined to make up longer antennas.

Two small holes are provided in the reel handle for connection

to the halyard.

c. The stainless steel measuring tape is 100 feet long.

d. RF Cable Assembly CG-692/U consists of 75 feet of RF
Cable RG-8A/U having an impedance of 52 ohms. The cable is

terminated at one end with a male coaxial connector and at the

other end with a special weather-tight antenna connector for use

with center-fed antennas. This cord is used for the center-fed

Hertz antenna built with Antenna Group AN/GRA-12.
e. The hook assembly consists of two snap hooks joined by a

steel ring. One hook assembly is used for the center-fed Hertz

antenna and also to fasten the halyard on the center mast to the

special antenna connector on RF Cable Assembly CG-692/U.
Two hook assemblies can also be used to fasten the reel assemblies

to the halyards if desired.

10. Running Spores

a. The following spares are supplied with Antenna Mast As-

sembly AB-86/GRA-4:

1 Guy Stake GP-lll/G
2 Guys MX-383/GRA-4 (red)

2 Guy Plates MX-378/U
2 hooks

6. No running spares are supplied with Antenna AS-
244/GRA-4.

TAGO 2189B 13
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c. One spare hook assembly is supplied with Accessory Kit

MX-1137/GRA-12.

11. Differences Between Antenna Groups AN/GRA-4
and AN/GRA-12

Each antenna group consists of an antenna and supporting

mast sections. The two groups differ as follows:

a. Mast Section. Antenna Group AN/GRA-4 contains two An-
tenna Mast Assemblies AB-86/GRA-4, and Antenna Group
AN/GRA-12 contains three Antenna Mast Assemblies AB-
86/GRA-4. Antenna Group AN/GRA-12 is designed primarily

to make a center-fed Hertz antenna only, using all three mast
assemblies.

6. Antenna Section. Antenna Group AN/GRA-4 contains one

Antenna AS-244/GRA-4, and Antenna Group AN/GRA-12 con-

tains one Accessory Kit MX-1137/GRA-12. The differences be-

tween Antenna AS-244/GRA-4 and Accessory Kit MX-
1137/GRA-12 are shown in the following chart:

Item

RF cable (used for

center-fed Hertz

antenna)

.

Insulator (used) for

center-fed Hertz

antenna.

Halyards.

Wire W-128.

Tuning unit.

Hook assemblies (used

for center-fed Hertz

antenna)

.

AS-244/GRA-4 used in
AN/GRA-4

Contains 6 Cords CG-
357/U, 50 ft long, 72

ohms impedance.

Contains one Insulator

IL-4/GRA-4.

Contains two Halyards

MX-516/GRA-4 in ad-

dition to those included

in mast AB-86/GRA-4
(total 4 halyards).

Contains two 10-foot

lengths in addition to

those included in mast
assemblies (total of 4

lengths)

.

Contains one Antenna
Tuner TN-174/
GRA-4.

Hook assemblies not in-

cluded (not required

with Antenna Group
AN/GRA-4).

MX-1137/GRA-12 used in
AN/GRA-12

Contains one RF Cable

Assembly CG-692/U,
75 ft long, 52 ohms
impedance.

Contains one insulator

as part of RF Cable

Assembly CG-692/U
(permanently con-

nected to cable).

Contains no halyard in

addition to those in-

cluded in mast assem-

blies (total 3 hal-

yards).

Contains no lengths of

Wire W-128 in addi-

tion to those included

in mast assemblies

(total of 3 lengths).

Tuning unit not in-

cluded.

Contains three hook as-

semblies.

14 TAGO 2189B
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CHAPTER 2

INSTALLATION

12. Selecting Type of Antenna
a. General. When selecting the antenna, the basic concepts of

good military radio communications as well as the operating char-

acteristics of each type of antenna should be taken into account.

Table I summarizes the characteristics of each antenna.

6. Vertical Antennas. A vertical antenna can be used for both

transmitting and receiving at distances up to 30 miles over open
terrain and at frequencies of 1.7 to 2.0 mc. Radiation depends

on ground waves. Antenna Mast Assembly AB-86/GRA-4 can

be used to make up a 40-foot vertical radiator (fig. 16) or, with

a whip adapter, a 55-foot vertical radiator, as required. The
vertical antenna must be located within 10 feet of the radio set.

c. Horizontal Antennas. In areas, such as jungles, where vege-

tation is very dense, vertical antennas are not useful because all

the ground wave is absorbed by the surrounding growth, and
only very weak sky waves are transmitted. This necessitates the

use of a horizontal antenna and sky wave communication. The
specific type of horizontal antenna to be used is determined by
the conditions and terrain at the radio station and the frequency

of the associated radio set. The various types of horizontal an-

tenna which can be made up from Antenna Group AN/GRA-4
and the characteristics of each are discussed below.

(1) Slanting wire antenna.

(a) If the station is located in a clearing, a slanting wire

can be used as an antenna by attaching one end to the

40-foot mast or to a tall tree (fig. 6). If the operating

frequency is relatively low, a comparatively long an-

tenna must be used. (Frequencies lower than 3.1 mc
require the use of two reel assemblies.) Since a slant-

ing wire antenna longer than 100 feet introduces exces-

sive sag, height must be sacrificed. Therefore, it is

advisable to use this antenna with operating frequen-

cies not less than 4.5 mc.

(b) The slanting wire antenna is highly directional, and
cannot be used very successfully for communication
with more than one station.
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Figure 6. Slanting wire antenna.

(2) L-type antenna.

(a) If the radio station is located in a clearing, the L-type

antenna can be used with two mast assemblies or

with one mast assembly and a structural member as

support (fig. 7).

(6) The L-type antenna is most efficient when installed

so that the horizontal portion is one-half wave length

and the down lead is one-quarter wave length. Since

the mast assembly is 40 feet high and the vertical

portion should be as straight as possible, the antenna

operates most efficiently at a frequency of 5.6 mc. At
all other frequencies, a compromise must be made.

The antenna should not be used at frequencies higher

than 5.8 mc. At frequencies lower than 3.1 mc, two
reel assemblies must be used to make up the necessary

length.

(3) Off-center-fed Hertz antenna.

(ja) If the station is located in a clearing where mast
assemblies can be set up on each side, the off-center-

fed Hertz antenna (fig. 8) can be used to advantage.

The lead-in wire should be vertical, and its length

should not exceed the length of the antenna; in no
case should it exceed 100 feet. This type of antenna

can be used on all frequencies between 1.5 and 11.0 mc.

(6) This antenna uses a single wire transmission line

and depends on the ground for a return circuit There-

fore, good conducting ground is essential.

16 TAGO 2189B
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(4) Center-fed Hertz antenna.

(a) If the station is concealed but a clearing exists within

300 feet, the center-fed Hertz (doublet) antenna (fig.

9) can be used with two mast assemblies as supports.

The coaxial cable which serves as a feed should be

routed at a 90* angle to the antenna and should be

kept to minimum length.

(6) The center-fed Hertz antenna is always one-half wave
length long and is fed at the center. It can be used

on frequencies from 1.5 to 18 mc.

(c) Since received signals are weaker than transmitted

signals and may be further attenuated by a long

transmission line, it is better to use a separate receiv-

ing antenna located near the receiver.

TM265I-8

Figure 7. L-type antenna.

13. Siting

a. General. When choosing a location for setting up the mast
assembly and antenna, the conditions listed in table I should first

be taken into consideration. Location of the distant station also

should be taken into account. When communicating with two
or more distant stations, the antenna should be located in a posi-

tion favorable to the station most difficult to receive.

b. Vertical Antennas. The ideal location for erecting a vertical

antenna is the center of a plateau having no natural or artificial

TAGO 2189B |7

Digitized byGoogle



REEL

HALYARD

•—0.361 X %—

•

X —

1

/LEAD-IN WIRE / /
'V /TUNING UNIT //

.f

TM265I-9

Figure 8. Off-center-fed Hertz antenna.

obstructions nearby. When possible, select a spot of dry ground
having good drainage to provide a firm base for the stakes.

c. Horizontal Antennas. If the location of the communication
center is not suitable for a vertical antenna, use a horizontal an-

tenna. Locate it in a clearing and determine its direction by the

orientation at which it takes fullest advantage of its radiation

pattern. Since the radiation pattern of the half-wave antenna is

broadside to the wire, the antenna should be erected with the

wire broadside to the distant station. When two or more stations

are to be considered, orient the antenna so that the broadside of

the wire faces the station most difficult to receive. Note that both

location and orientation should be determined by the distant sta-

tions whenever possible.

1
I

t
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TM2651-IO

Figure 9. Center-fed Hertz (doublet) antenna, using Antenna Group
AN/GRA-*.

14. Unpacking

a. Packaging Data for Antenna Group AN/GRA-b. When
packed for shipment, Antenna AS-244/GRA-4 is placed in Bag
BG-102-A with two copies of TM 11-2651. Each of the two
mast assemblies is assembled in its carrying frame. Each of

the three components is then placed in a separate corrugated car-

ton. The end plates of the frame are protected by corrugated

end caps. A corrugated filler is placed in the carton with the

canvas bag. Each carton is then sealed, and the three cartons

are placed in a nailed wooden box which is secured with steel

straps. The shipping box with its contents is 15 inches high, 22

inches wide, and 53 inches deep. It weighs 210 pounds and has a

volume of 10.1 cubic feet.

6. Packaging Data for Antenna Group AN/GRA-12. When
packed for shipment, the components of Antenna Group AN/
GRA-12 are placed in two fiberboard cartons ; one carton contains

the 48 mast sections, and the other contains all the other com-

ponents. C
20 TAGO 2189B
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(1) Each mast section is wrapped in flexible corrugated

paper and secured with gummed Kraft tape. The 48

mast sections then are placed in a close-fitting fiberboard

carton which is then sealed with water-resistant pres-

sure-sensitive tape.

(2) Each remaining component is packaged individually as

follows

:

(a) Antenna Adapters MX-857/GRA-4, Frames MX-
1116/GRA-4 Hammers HM-1, Insulators MX-
384/GRA-4, Halyards MX-516/GRA-4, guy stakes

hook assemblies, and Guy plates MX-378/U are

wrapped in flexible corrugated paper and secured with

gummed Kraft tape.

(6) Bag CW-206/GR is folded and tied with cotton tape,

and Guys MX-381/GRA-4, MX-382/GRA-4, and
MX-383/GRA-4 are wound into coils and tied in three

places with cotton tape. The bag and guys are then

placed in individual sealed waterproof bags.

(e) Wire W-128 (10-foot lengths), Counterpoise CP-12,
RF Cable Assembly CG-692/U, and the steel tape

(100 feet) are individually wrapped in flexible corru-

gated paper and secured with gummed Kraft tape.

Each item is then placed in a sealed moisture-vapor-

proof bag.

(3) All the components listed in (2) above are tightly pack-

aged in one fiberboard carton and all voids are filled with

corrugated paper to avoid shifting. The carton is then

sealed with water-resistant pressure-sensitive tape.

(4) The two cartons packed with the equipment are approxi-

mately 16 inches high, 28V& inches wide and 38 inches

deep. They weigh 250 pounds and have a volume of

11.1 cubic feet.

c. Removing Contents. When unpacking equipment in wooden
boxes, perform all the steps outlined below. When unpacking
equipment in cartons, omit the steps in (1) through (3) below.

(1) Cut and fold back the metal straps.

(2) Remove the nails from the top and one side of the box
with a nail puller. Remove the top and one side. Do not

attempt to pry them off because the equipment may be-

come damaged.

(3) Open the moistureproof barrier that covers the carton

inside the box. Remove the carton.

(4) Open the carton and the moisture-vaporproof barrier

within the carton. Remove the inner cartons. Open the

inner cartons and remove the contents.
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(5) When unpacking the mast assembly, proceed as follows:

(a) Unfasten the two straps at the top of the unit and

remove the three mast sections which rest in the racks

on the end plates.

(6) Remove all guys, stakes, etc, from inside the frame.

(c) Loosen and unhook the turnbuckle and cable which

hold the end plates together.

(d) Remove the end plates to free the remaining mast

sections.

(e) Remove the guy plates from the cable of the carrying

frame.

(6) To unpack the antenna assembly, <)pen the canvas bag
and remove the technical manuals and components.

d. Checking Unpacked Equipment. Inspect the equipment for

damage possibly incurred during shipment. If the equipment has

been damaged, refer to paragraph 2. Check the equipment

against the packing list and against the table of components in

paragraph 5.

15. Installation of Mast Assembly
a. General. When the location for the mast assembly (par. 12

and 13) has been chosen, drive the swivel stake on the mast base

into the ground at the selected point; use the hammer supplied.

6. Mast Sections and Guy Plates.

(1) Place the mast sections in a line on the ground (fig. 13)

with the female end of each section pointing toward the

swivel stake.

Note. If the mast assembly is to be used as an antenna sup-

port, the direction in which the antenna will run should first

be determined. The line of mast sections should be placed ap-

proximately 135° counterclockwise from the direction of the

horizontal antenna. The top guy plate should be positioned so

that the odd hole will face toward the direction of the antenna
when the mast assembly is raised.

(2) Add the base insulator to the swivel stake and then

add the mast sections one by one until five sections have

been assembled. Allow the mast sections to rest on the

ground.

(3) Place a guy plate on the male end of the fifth section.

(4) Add five more mast sections to the first five sections

and place a second guy plate on the male end of the tenth

mast section.

(5) Add the last 6 sections to the first 10 and place the third

guy plate on the last section.

(6) If the 55-foot antenna is being used, add the whip
adapter to the last mast section. Add the standard whip

TAGO 2189B 23
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Figure 11. Packaging of Antenna Group ANIGRA-l.

antenna which consists of three Mast Sections MS-116,

one MS-117, and MS-118 in that order.

Note. The whip antenna is not supplied with this equipment.

c. Stakes. The four stakes should be located 25 feet from the

swivel stake and approximately 90° apart. Note that the letters

assigned to the stakes in figures 13 and 14 and in the text below

are inserted for purposes of illustration only and are not mark-

ings on the equipment.
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(1) Drive in stake A at the junction of the 10th and 11th

mast sections. Tilt the stake away from the swivel stake

at an angle of approximately 30*.

(2) Measure the distance between the swivel stake and
stake A. Use a guy or the measuring tape.

(3) Use this measurement, and locate stakes B and C about
90° on either side of the swivel stake.

(4) Drive in each stake at a 30* angle to the swivel stake.

(5) Use the same measurement and locate stake D 90* from
stakes B and C.

(6) Drive in stake D at a SO* angle.

\
GUY STAKE

GUY STAKE

GUY PLATES

DIRECTION OF
HORIZONTAL ANTENNA

GUY STAKE
TM265M2

Figure IS. Assembling mast sections and positioning stakes.

d. Guys (fig. 14). The guys are color-coded for immediate
identification: top, red; center, white; lower, blue. Each guy plate

has four holes 90* apart for attaching the guys. A fifth hole is

provided for connection of a halyard and should be kept in the

direction of the antenna when the halyard is to be used. Connect
the guys as follows:

(1) Connect the guys for stake A first Attach the snap
hook of each guy to the corresponding hole of the proper
guy plate.

TAGO 2189B 25
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(2) Stretch the guys out to stake B to measure for the

correct adjustment. Adjust each guy by means of Fast-

ener FT-9.

(3) Carry the free end of each guy back to stake A and
fasten it, be careful not to tangle the ropes.

(4) Attach the guys for stakes B and C. Attach each set

of guys to the corresponding holes of the guy plates and
to stakes B and C; make the proper adjustment with

the fittings. When tightening the guys, do not bend the

mast pole.

(5) Connect three guys for stake D to the corresponding guy
plates, and stretch the guys along the mast toward stake

D. If a halyard is used, fasten the halyard pulley to

the fifth hole of the top guy plate, and tie the two ends

of the halyard together to prevent the halyard from
running through the pulley.

Figure lk* Attacking guya.

16. Raising Mast
a. Two men are required to raise the mast One man stands

near the swivel stake, holding the halyard, if used, and the three

free guys. The second man takes his position at the far end of

the mast pole.
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b. The first man pulls on the free set of guys, being sure to

keep more tension on the top guy so that the mast bows slightly.

At the same time, the second man raises the end of the mast

c. The first man walks toward stake D while pulling on the

guys. At the same time, the second man walks toward the swivel

stake, raising the mast pole as he goes.

d. When the mast is upright and the slack set of guys has be-

come taut, the second man assists the first in securing and adjust-

ing the free set of guys to stake D. The halyard, if used, should

be released and allowed to hang freely at the mast.

6. If further adjustment is necessary to bring the mast more
nearly vertical, first slack off the guys which are too short, then

tighten the guys that are too long, and fihally tighten the guys

that were slacked off.

/. If the mast assembly is to be used as a vertical radiator (fig.

16), use the counterpoise. Place the counterpoise at the base of

the mast assembly and attach the four radials to the stakes. Con-

nect the lead-in wire of the counterpoise to a good ground. The
binding post of the tuning unit or the ground used with the

associated radio set may be used. If available, a long metal stake

driven into the ground can be used. Attach the lead-in wire from
the radio set or tuning unit to the binding post on the top of the

base insulator.

Figure IS. Raising mast.

17. Determining Length of Antenna

a. Table II lists the different lengths of antenna to be used

with various frequencies. Refer to paragraph 32 for a discussion

of the theory related to antenna length.
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Table II. Half-Wave Antenna Length

Freq
Length

Freq
\«nc;

Length
Freq
\mc/

Length

(ft) (in.) (ft) (in.) (ft) (in.)

1.5 312 5.6 81 1 9.7 45 1

1.6 292 6 6.7 79 7 9.8 44 7

1.7 275 4 5.8 78 2 9.9 44 1

1.8 260 5.9 76 10 10.0 43 8

1.9 246 4 6.0 76 5 10.1 43 2

2.0 234 6.1 74 1 10.2 42 10

2.1 222 11 6.2 72 11 10.3 42 5

2.2 212 8 6.3 71 8 10.4 42

2.3 203 6 6.4 70 6 10.5 41 7

2.4 194 10 6.5 69 4 10.6 41 2

2.5 186 10 6.6 68 2 10.7 40 8

2.6 179 6 6.7 67 1 10.8 40 4

2.7 172 8 6.8 66 10.9 40

2.8 166 5 6.9 65 11.0 39 7

2.9 160 6 7.0 64 11.1 39 2

3.0 155 7.1 63 1 11.2 38 11

3.1 150 7.2 62 2 11.3 38 6

3.2 145 7.3 61 4 11.4 38 2

3.3 140 6 7.4 60 5 11.5 37 11

3.4 136 4 7.5 59 6 11.6 37 6

3.5 132 4 7.6 58 8 11.7 37 2

3.6 128 6 7.7 67 11 11.8 36 11

3.7 124 11 7.8 67 1 11.9 36 7

3.8 121 7.9 56 4 12.0 36 4

3.9 118 4 8.0 55 6 12.1 36

4.0 115 4 8.1 54 10 12.2 35 8

4.1 112 4 8.2 54 1 12.3 35 5

4.2 109 5 8.3 53 5 12.4 35 1

4.3 106 10 8.4 52 8 12.5 34 10

4.4 104 4 8.5 52 12.6 34 7

4.5 101 11 8.6 51 5 12.7 34 4

4.6 99 7 8.7 50 10 12.8 34

4.7 97 8.8 50 2 12.9 33 10

4-8 95 4 8.9 49 6 13.0 33 6

4.9 93 4 9.0 48 11 13.1 33 2

5.0 91 5 9.1 48 4 13.2 33

5.1 89 6 9.2 47 8 13.3 32 8

5.2 37 8 9.3 47 2 13.4 32 6

5.3 86 9.4 46 8 13.5 32 4

5.4 84 4 9.5 46 1 13.6 32

5.5 82 8 9.6 45 7 13.7 31 10

13.8 31 7 16.3 28 6 16.8 26

13.9 31 4 15.4 28 4 16.9 25 10

14.0 31 1 15.5 28 1 17.0 25 7

14.1 30 11 15.6 27 11 17.1 25 6

14.2 30 8 16.7 27 8 17.2 25 4

14.3 30 6 15.8 27 7 17.3 25 2

14.4 30 2 15.9 27 5 17.4 25

14.5 30 16.0 27 2 17.5 24 10
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Table //. Half-Wave Antenna Length—Continued

Freq
(me)

Length
Freq
(me)

Length
Freq
(me)

Length

Hw I Ml. J (it) (in.) /In \(in*l

14.6 20 16.1 27£

f

1 17.6 24 fio

14.7 29 7 16.2 27 17.7 24 7

14.8 29 5 16.3 26 10 17.8 24 6

14.9 29 2 16.4 26 7 17.9 24 6

15.0 29 16.5 26 5 18.0 24 4
15.1 28 10 16.6 26 2

15.2 28 7 16.7 26 1

STAKE •-

tm MSi-l»

Figure 16. Most assembly installed as a vertical radiator.

b. The following chart lists the points of measurement for the

various types of horizontal antenna.

Type Measure

Slanting wire From junction of reel and halyard to

radio set or tuning unit binding

post

L-type, off-center-fed Hertz, or From one halyard fastener to other

center-fed Hertz. halyard fastener.
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18. Installing Antenna, Using Antenna Group
AN/GRA-4

a. Slanting Wire Antenna (fig. 6).

(1) General The slanting wire antenna is usually one-half

wave length long. Refer to paragraphs 12 and 13 for

information on locating and siting the antenna and to

table II for the proper length. When measuring the

length, be sure to start at the transmitter, receiver, or

tuning unit binding post and include the lead-in wire.

(2) Procedure. After the direction and location of the an-

tenna have been chosen, install the antenna as follows:

(a) If the 40-foot mast assembly is to be used as the sup-

port, locate the mast about one-half wave length from
the transmitter or receiver and erect the mast assem-

bly (pars. 15 and 16). Fasten the halyard to the top

guy plate before raising the mast assembly.

(6) If a tree or similar support is used, first attach the

pulley on the halyard to the support at the desired

height Locate the transmitter, receiver, or tuning

unit approximately one-half wave length from the

support.

(e) Fasten the antenna wire termination to the lead-in

wire or tuning unit. Connect the lead-in wire or the

tuning unit to the radio set.

(d) Fasten the insulator end of a second halyard about

6 inches from the end of the antenna wire (fig. 17),

and secure the halyard to a stake or to the trans-

mitter or receiver. Adjust the halyard to take all

the strain of holding the antenna wire tightly. Allow
the lead-in wire to sag, but do not allow it to touch

the ground at any point.

(e) Unwind the wire of the antenna reel as follows (fig.

18):

1. Grasp the reel firmly in one hand and loosen the

thumb nut at the center of the reel and on the wire
clamp.

2. Remove the wire from the clamp.

S. Walk slowly away from the transmitter, keeping the

wire taut at all times. Hold your thumb on the wire
to prevent backlash.

(/) With the measuring tape, measure off the length of

wire obtained in table II.

Note. The tape should be wiped off after use to prevent

dirt and sand from entering and clogging the reeling

mechanism.
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Figure 17* Attaching halyard to antenna wire.

Figure 18. Unwinding antenna wire from reel.

(g) Replace the wire in the wire clamp and tighten the

thumb nut.

(h) Tighten the thumb nut at the center of the reel.

(i) Attach the insulator end of the other halyard to the

reel (fig. 19).
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Figure 19. Attaching halyard to reel.

(j) Pull the free end of this halyard to raise the antenna

and secure the halyard to a guy stake.

6. L-Type Antenna (fig. 7).

(1) General.

(a) The L-type antenna (par. 12c (2)) operates most effi-

ciently at 5.6 mc, having a down lead of 40 feet and
the horizontal portion of the antenna equal to 80 feet.

Refer to paragraph 13 for siting, and refer to table II

to obtain the required length.

(6) The L-type antenna is not recommended for use on

frequencices higher than 5.8 mc. For frequencies

above 3.1 mc, one antenna reel is used. For frequen-

cies lower than 3.1 mc, remove the wire from one reel

and connect it in series with the wire on a second

reel to make up the required length (fig. 20).

(2) Procedure.

(a) Erect the two 40-foot mast assemblies or one mast
assembly and a similar support one-half wave length

plus 20 feet apart (pars. 15 and 16).

(6) Fasten the pulley of a halyard at a height of 40 feet

to the similar support, if used.

(c) Fasten the antenna wire termination to the tuning

unit and connect the tuning unit to the radio set.

(d) Starting at the end of the lead-in wire, measure and
unwind 40 feet of wire for the down lead (a (2) (e)

above) . At this point, attach the fastener of the near
halyard insulator to the antenna wire (fig. 17).

(e) Unwind the antenna wire until the length from one
halyard fastener to the other is one-half wave length

(table II). If necessary, use the wire from two reels

by removing the wire from one reel and attaching it

to the wire on a second reel (fig. 20),
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Note. To remove the wire from a reel, loosen the off-center

thumb nut on the reel, slide the thumb nut and the wire

termination toward the adjacent hole (fig. 18). Slip the nut

through the hole and remove the wire from the reel. To rewind

the wire on the reel, refer to paragraph 34a (1) (d).

(/) Place the wire in the wire clamp and tighten the

thumb nut of the clamp and the nut at the center of

the reel.

(g) Fasten the remaining halyard insulator to the reel

(fig. 19).

(h) Raise the antenna by pulling the free end of each

halyard until the antenna wire is taut. Tie each

halyard to a guy stake or other device if a similar

support is used.

c. Off-Center-Fed Hertz Antenna (fig. 8).

(1) General. The off-center-fed Hertz antenna is a half-

wave antenna which uses a single wire feeder. The
impedance of a single wire feeder is approximately 500

ohms. The feeder should be connected to the antenna



Figure 21. Connecting the antenna wire from three reel assemblies.

at a 500-ohm point. This point can be found by multi-

plying the antenna length (table II) by .361. The result

is the number of feet from either end of the antenna

to this point where the feeder should be connected. Refer

to table I for siting.

(2) Procedure.

(a) Erect the two 40-foot mast assemblies, with hal-

yards, one-half wave length plus 20 feet apart (pars.

15 and 16).

(6) Fasten the wire terminations of three antenna reels

together (fig. 21). Two of the wires serve as the

antenna, and the third serves as the feeder.

(c) Unwind and measure one wire to obtain the length

to the 500-ohm point ((1) above). This is the shorter

side of the antenna.

(d) Unwind the second wire until the length of the first

wire plus the second wire equals one-half wave length

(table II).
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Figure 22.—Connections to Insulator IL-blGRA-I>.

(e) Unwind 40 feet of wire from the third reel.

(/) Place each wire in its corresponding wire clamp and

tighten all thumb nuts.

(g) Fasten the first and second reels to the insulator end

of the respective mast halyards (fig. 19).

(h) Pull the free end of each halyard until the antenna

is raised. Secure each halyard to the guy fastener at

one of the stakes.

(i) Fasten the insulator end of a third halyard to the

third reel and secure the halyard to the transmitter,

receiver, or to a stake in the ground. Adjust the

length of the feeder to remove all slack.

(/) Fasten one end of the insulated lead-in wire of the

tuning unit lead-in under the thumb nut on the reel

wire clamp. Connect the other end of the tuning unit

lead-in to the transmitter or receiver binding post.

d. Center-Fed Hertz (Doublet) Antenna (fig. 9).

(1) General. The center-fed Hertz (doublet) antenna is a

half-wave antenna fed at the center by means of a co-
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Figure 23. Tuner TN-174/GRA-4, front view.

axial cable of 72 ohms impedance. Refer to table I for

siting.

Procedure.

(a) Erect the two 40-foot mast assemblies, with halyards,

one-half wave length plus 20 feet apart (pars. 15 and

16).

(6) Connect the wire terminations of the two reel assem-

blies to Insulator IL-4/GRA-4 by means of the thumb
nuts on the insulator (fig. 22).

(c) Attach Cord CG-357/U to the coaxial connector in

the insulator.
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(d) Unwind and measure each antenna wire to a length

equal to slightly less than one-half the value obtained

from table II.

(e) Check the overall length of the two wires plus the

insulator. Adjust if neccessary, and be sure to keep

the insulator centered.

if) Attach each reel to the insulator of the respective

mast halyard (figs. 9 and 19).

(g) Raise the antenna by pulling the free end of each

halyard. Secure each halyard to the guy fastener of

a ground stake.

(h) Connect enough coaxial cable to the coaxial feed to

reach the transmitter.

e. Tuning Unit. Tuner TN-174/GRA-4 (fig. 23) is used

with slanting wire antennas (fig. 6). To connect the tuning unit,

proceed as follows (refer to a above)

:

(1) Attach the tuner lead-in wire to the antenna wire ter-

mination.

(2) Attach the connecting wire from the transmitter or

receiver to the other tuner lead-in wire.

Figure 2I>. Connections to RF Cable Assembly CG-692/U.
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STEP I STEP 2

STEP 3
TME6SI-CI-8

Figure 25. Details of tying wire to insulator.

19. Installing Antenna, Using Antenna Group
AN/GRA-12

a. General. The only type of antenna normally built with An-

tenna Group AN/GRA-12 is the center-fed Hertz antenna. It

is a half-wave antenna fed at the center by means of a coaxial

cable having a characteristic impedance of 52 ohms.

6. Procedure.

(1) Erect the two end mast assemblies one-half wave length

plus 20 feet apart with halyards (pars. 15 and 16).

(2) Erect the center mast assembly in line with the other

two and exactly halfway between them with the halyard.

(3) Fasten the wire terminations of the two reel assemblies

to the cable assembly by tying the wire to the insulator

as shown in figures 24 and 25.

(4) Attach the halyard of the center mast to the cable

assembly by means of one hook assembly as shown in

figure 25.

(5) Unwind and measure each antenna wire to a length
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slightly less than one-half the value obtained from

table II.

(6) Check the overall length of the two wires plus the con-

nector. Adjust it if necessary; be sure to keep the con-

nectors and the RF cable assembly centered by raising

halyard of the center mast first.

(7) Attach each reel to the insulator of the respective mast
halyard (fig. IS).

(8) Raise the antenna by pulling the free end of each

halyard. Secure each halyard.

20. Tuner TN-174/GRA-4 Control

The tuning unit (fig. 26) has a single tuning capacitor, which

is used to adjust the reactance of the feeder line. A neon bulb

indicates resonance during antenna loading. When using the

tuning unit for transmitting or receiving, adjust the tuning con-

trol slowly until the neon bulb glows at maximum brilliance.

Figure 26. Tuner TN-174/GRA-4, interior view.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE

Note. Organizational maintenance is performed at first and second

echelon. First echelon maintenance is operators maintenance; second

echelon maintenance is unit repairmens maintenance.

Section I. FIRST ECHELON (OPERATOR)
MAINTENANCE

21. Scope of Operator's Maintenance

The following is a list of maintenance duties normally per-

formed by operator of Antenna Groups AN/GRA-4 and AN/
GRA-12. These procedures do not require special tools or test

equipment.

a. Preventive maintenance (par. 23).

6. Replacement of defective pilot lamp (par. 30).

c. Checking cable connections.

22. Tools, Materials, and Test Equipment Required

No special tools or test equipment is supplied with Antenna

Group AN/GRA-4 or AN/GRA-12.. It may be necessary, how-

ever, to make continuity checks or an insulation test during

trouble shooting. Use an ohmmeter for making continuity checks,

and use a megohmmeter for insulation tests. Multimeter ME-
77/U should be used for these checks.

23. Operator's Preventive Mointenonce

DA Form 11-238 (fig. 27) is a preventive maintenance check-

list to be used by the operator. Items not applicable to the an-

tenna group are lined out in the figure. Instructions for the use

of the form appear on the back of the form.

Warning. Prolonged breathing of cleaning compound fumes is

dangerous. Make sure that adequate ventilation is provided.

Cleaning compound is flammable ; do not use near a flame.
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Firgure 27. DA Form 11-238.

24. Visual Inspection

Check all the electrical connections for tightness, and check the

lead-in wires for possible short or open circuits. Check insulators

for cracks, chips, or other defects.
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Section II. SECOND ECHELON (UNIT REPAIRMAN)
MAINTENANCE

25. Scope of Unit Repairman's Maintenance

The following is a list of maintenance duties performed by

the unit repairman for Antenna Groups AN/GRA-4 and AN/
GRA-12. The scope of these instructions has been determined by

the available tools, materials, test equipment, spare parts and the

MOS of the unit repairman.

a. Preventive maintenance (par. 27).

6. Troubleshooting (par. 29).

c. Replacement of parts (par. 30).

26. Tools, Materials, and Test Equipment Required

The tools, materials and test equipment required for unit re-

pairman's maintenance are listed below.

a. Tools. Tool Equipment TE-41 is required for unit repair-

man's maintenance.

6. Materials.

Cleaning Compound (Federal stock No. 7930-395-9542)

Cheesecloth, lint-free*

Sandpaper, No. 000*

c. Test Equipment. Multimeter ME-77/U is used for testing.

27. Unit Repairman's Preventive Maintenance

DA Form 11-239 (fig. 28) is a preventive maintenance check

list to be used by the unit repairman. Items not applicable to

the equipment are lined out in the figure. References in the ITEM
block in the figure are to paragraphs that contain additional main-

tenance information pertinent to the particular item. Instruc-

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

Warning. Disconnect all power before performing preventive

maintenance. When power to the equipment is disconnected, the

antenna tuning capacitor may retain voltage of dangerous poten-

tial. Before touching exposed electrical parts, short-circuit the

part to ground. When maintenance is completed, reconnect the

power, and check for satisfactory operation.

28. Unit Repairman's Visual Inspection

Before operating the equipment, inspect the following for ob-

vious defects

:

a. Check the capacitor and pilot light on the antenna tuner for

looseness.

•Part of Tool Equipment TE-41.
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b. Check the transmission line from the radio set to the an-

tenna.

c. Check the mast assemblies for any damage or weakness

caused by rain, wind, storms, etc.

d. Check all connections between the radio set and antenna.

29. Troubleshooting

Shut down the power at the transmitter-receiver; disconnect

the power end of the lead-in wire, and proceed as follows:

a. No Output. Lack of output usually is caused by a short or

an open circuit.

(1) Mast assembly.

(a) If the mast assembly is used as a vertical radiator,

check for continuity at the junction between the lead-

in wire and the lowest mast section ; use the low scale

of the ohmmeter. The reading should be close to zero.

No reading or a high reading indicates that the lead-

in wire is open or defective and must be repaired or

replaced.

(6) Check continuity through each mast section. A high

reading indicates poor contact, probably caused by
corrosion. If the mast sections need cleaning, dis-

assemble the mast sections (par. 34) and remove cor-

rosion with No. 000 sandpaper.

(2) Antenna assembly. Use the low scale of the ohmmeter
and check continuity between the lead-in wire and the

radiating components. If Cord CG-357/U or RF Cable

Assembly CG-692/U is used, check the continuity from
both conductors. The reading should be close to zero. A
higher reading probably indicates a defective cord. Re-

place the cord.

6. Weak Output Weak output may be caused by poor adjust-

ment of the tuning unit, a poor connection, or leakage. Check the

adjustment of the tuning unit (par. 20). Check all components
for natural obstructions which may form a path to ground (foli-

age, fungus, etc). Check all connections for tightness and all

insulators for leakage.

Note. A weak output also may be caused by incorrect installation. Check
measurements made in determining the length of the antenna (table II).

(1) Mast assembly. Make the checks outlined in a (1) above.

(2) Antenna assembly.

(a) Use the low scale of the ohmmeter and check the con-

tinuity between the lead-in wire and the radiating

components. If Cord CG-357/U or RF Cable Assem-
bly CG-692/U is used, check the continuity from both
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conductors to the radiating components. The reading

should be close to zero. A higher reading probably

indicates corrosion of the radiating elements or co-

axial fittings. Clean the antenna wire and the fittings.

Note. Disconnect the cord before making the following

measurement.

(6) Use the multimeter to check the insulation resistance

between .the inner and outer conductors of Cord CG-
357/U or RF Cable Assembly CG-692/U. The read-

ing should be at least 10 megohms. If the reading is

0, the cord is probably defective. If the reading is

less than 10 megohms but well above 0, lower the

antenna, remove the cord from the insulator, and test

the insulator, cord, and radiating components sepa-

rately.

30. Replacement of Ports

a. Mast Assembly. If any component of the mast assembly

becomes defective, replace it with a new component from the

spare parts.

b. Antenna Tuner.

(1) The only readily replaceable part of the antenna tuner

is lamp bulb El in the tuning unit. Replace as follows

:

(a) Unscrew the knurled jewel lens on the front of the

tuning unit.

(6) Unscrew the bulb and replace it with a new one.

(c) Replace the lens.

(2) The only item of the antenna tuner which can be readily

repaired is the coaxial cable (fig. 29).

(3) Radio Frequency Cable RG-59A/U has four layers

—

an outer jacket, copper braid, polyethylene insulation,

and a copper conductor. To install a connector on the

end of a cable, proceed as follows

:

(a) Remove % inch of the outer jacket,

(ft) Disassemble the connector (fig. 29).

(c) Slide the threaded nut over the cable.

(d) Slide the thin washer over the cable.

(e) Slide the rubber gasket over the cable, allowing 1/16

inch of the outer jacket to protrude.

(/) Slide the chamfered sleeve oyer the copper braid.

(g) Flare the braid around the sleeve.

(h) Remove the excess braid so that it is even with the

outer edge of the chamfer.

(i) Bare the conductor by removing 3/16 inch of insula-

tion from the end of cable.
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(/) Slide the contact over the conductor and solder

through the solder hole ; file smooth.

(k) Insert the cable into the assembly shell.

(I) Tighten the nut securely. When the cable and connec-

tor are properly assembled, the socket tip should be

flush with, or not more than 1/32 inch beneath, the

edge of the coupling.

SPLIT WASHER

INSULATOR / GASKET

CONTACT SHIELD WASHER SHELL

Figure 29. Cross section of coaxial cable and connector.

NUT

TM265I-24

c. Accessory Kit.

(1) There are no readily replaceable parts of the accessory

kit.

(2) The only item of the accessory kit that can readily be

repaired is the RF cable assembly.

(3) Radio Frequency Cable RG-8A/U and Radio Frequency

Cable RG-59/U are similarly constructed and a con-

nector can be replaced as outlined in 6(3) above.

(4) The antenna connector is a sealed weatherproof unit

and should not be taken apart unless absolutely neces-

sary. To open the unit, the old sealing compound should

be removed completely and a suitable sealing compound
should be used when reassembling the unit. A cross-

sectional drawing of the unit is shown in figure 30.
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CHAPTER 4

THEORY

31. Circuit Theory

a. General. Five different types of antenna installation are

available with Antenna Group AN/GRA-4: vertical, center-fed

Hertz, off-»center-fed Hertz, L-typ£, and slanting wire. With An-

tenna Group AN/GRA-12, the center-fed Hertz antenna is the

only one normally constructed. The five types of antenna installa-

tion used are variations of the basic half-wave antenna and vary

fundamentally only in the manner of installation and in the

method of feeding the signal from the transmitter to the antenna

or from the antenna to the receiver. The characteristics of trans-

mitting and receiving antennas are similar, and therefore a good

transmitting antenna will also function well for reception. Cer-

tain practical limitations on the use of the same antenna for both

transmitting and receiving are explained below.

6. Basic Half-Wave Antenna. During transmission, a radio-

frequency current in a conductor produces an electromagnetic

field which is radiated. During receiving periods, an electro-

magnetic field which is cut by a conductor will cause a current

flow in the conductor. If the length of the conductor wire is

equal to half the wave length of the electromagnetic wave, the

result is a half-wave antenna. In a half-wave antenna, current

is always maximum at the center and minimum at the ends, while

voltage is minimum at the center and maximum at the ends (fig.

31). Impedance is minimum at the center and maximum at the

ends. The impedance at the center of a half-wave antenna is

approximately 72 ohms, and the impedance at the ends is approxi-

mately 2,500 ohms. The current distribution in the antenna is

always the same regardless of the amount of current flow, but

the amplitude of the current at any point on the antenna varies

directly with the amplitude of the signal voltage.

c. Computing Antenna Length. An antenna, when properly

tuned, is a resonant circuit and acts the same as any other

resonant circuit, such as the tank circuit in a radio receiver or

transmitter. The wire used to make up the antenna has a certain

amount of inductance per foot and a certain amount of distributed

capacitance per foot. When the wire is placed above the ground,
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TM265I-26

Figure SI. Current and voltage distribution in a half-wave antenna.

there is a small amount of capacitance between the wire and
ground. When the inductive reactance of the wire is equal to

the capacitive reactance of the wire, the antenna is resonant.

Hence, a half-wave antenna, when cut to the correct length, pre-

sents a resistive load to the transmitter. The formula for deter-

mining the physical length of an antenna is

—

300,000,000

= Length in meters, or for a half-wave antenna
Freq in cycles

492
the formula becomes : = Length in feet.

Freq in mc
The above formula gives the natural resonant frequency of a solid

conductor in free space and assumes zero resistance in the con-

ductor. The physical length of an antenna is affected by its height

above ground and by the size and type of wire used for its con-

struction. Table II is a half wave length chart. The lengths in

the chart are correct when using Wire W-120 with a reel on
either or both ends.

d. Directive Patterns (fig. 32).

(1) General. Maximum radiation occurs at the center of a

half-wave antenna, because the current is greatest at

that point. Little radiation takes place at the ends be-

cause the current is minimum there. Ideally, the radia-

tion is at right angles to the plane of the antenna wire
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and completely encircles the conductor. The resulting

antenna pattern, therefore, can be compared to a dough-

nut with the radiator passing through its center (A,

fig. 32).

(2) Vertical half-wave antenna pattern. The vertical half-

wave antenna radiates equally in all directions in the

horizontal plane. B shows the field pattern in the hori-

zontal plane which results from a vertical half-wave an-

tenna. The field pattern is a circle and the field strength

is the same in any horizontal direction from the antenna

wire. Although there is no vertical radiation along the

direct line of the axis of the vertical half-wave, there

are different amounts of radiation at different angles to

the line of the antenna axis. C shows a cross section of

the doughnut-shaped pattern. It is readily seen that

along line OA, there is little radiation, while there is

some radiation along line OB, and even more along line

OC.

(3) Horizontal half-wave antenna pattern. For a horizontal

half-wave antenna, the doughnut-shaped pattern in A
applies if rotated 90°. D shows half of the doughnut-

shaped pattern for the horizontal half-wave antenna.

As in the vertical antenna, maximum radiation occurs

in a plane perpendicular to the center line of the an-

tenna, and as the plane angle decreases from the per-

pendicular, the radiation also decreases. Thus, there is

considerable radiation in planes other than the horizon-

tal. This radiation travels upward, strikes the iono-

sphere, and bounces back ; this results in propagation of

the wave over considerable distances. This type of wave
propagation is called sky wave. At high frequencies,

the radiation is not reflected by the ionosphere since it

pierces the ionosphere and continues into outer space.

The relative length of the vectors illustrates the varia-

tion of the amount of radiation with the change in plane

angle. The directive pattern of the horizontal half-wave

antenna is bidirectional in the horizontal plane and the

antenna should be oriented in the direction of maximum
signal strength.

32. Antenna Circuits

a. Vertical Antenna.

(1) The vertical antenna is a variation of the basic half-

wave antenna. The mast represents a quarter wave
length of the radio signal, and the other quarter wave
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C. CROSS-SECTION WHEN 0. CROSS-SECTION WHEN
ANTENNA IS VERTICAL ANTENNA IS HORIZONTAL

TM26SI-2S

Figure 32. Radiation pattern of a half-wave antenna.

length is supplied by a ground image to make up the

required half-wave antenna. The single-wire feed line

is connected to the binding post at the base of the mast
assembly, which is insulated from ground by Insulator

MX-384/GRA-4. Good contact with ground is secured

by the use of Counterpoise CP-12. This type antenna

may be compared to a spring which, when vibrating

at a given frequency, will continue to vibrate at that

frequency, even if half of it is removed. In the case

of the antenna, the missing half of the antenna is sup-

plied by what can be regarded as the image of the radi-

ating portion in ground. The distribution of current,

voltage, and impedance in the radiator is the same as
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that of one-half of the simple half-wave antenna. The
grounded vertical antenna is advantageous at low fre-

quencies, because it reduces the total physical length

of the antenna required by one-half. At the low fre-

quencies used, the physical length required for a full

half-wave antenna becomes impractical. The physical

length of the vertical grounded antenna may be more

than a quarter wave length, but it must be an odd num-
ber of quarter wave lengths if resonance is to be ob-

tained at the base where the feed line is connected. If

the antenna is over, a quarter wave length high, but less

than a half wave length, the input at the base will be

inductive, and will require the addition of capacitance

in series with the feed to make the input resonant. The
tuning unit is used for this purpose (par. 33)

.

(2) The vertical grounded antenna uses the antenna mast
assembly as the radiator. This antenna is suitable for

both transmitting and receiving over short ranges (0 to

30 miles) at low frequencies of 1.7 mc to 2.0 mc. The
radiation pattern of the vertical antenna is nondirec-

tional in a horizontal plane and the signal travels close

to the earth. Hence, this antenna is most efficient in

fairly open terrain, because the radiation pattern might
be distorted by large masses such as buildings, moun-
tains, heavy foliage, and undergrowth which tend to

absorb the signal.

b. Horizontal Antennas. In the jungle and other locations

where vegetation is dense, the vertical antenna cannot be used,

because all the ground wave is absorbed. This necessitates the

use of a horizontal antenna and sky wave communication.

(1) Center-fed Hertz antenna. The center-fed Hertz
(doublet) antenna is always one-half wave length and
is fed at the center by coaxial cable. This antenna can
be used on all frequencies from 1.5 mc to 18.0 mc. It

consists of two lengths of wire, each a quarter wave
length at the operating frequency. The center-fed Hertz
antenna is similar to the vertical antenna described in a
above, except that the image supplied by the ground in

the vertical antenna is replaced here by an actual physi-

cal quarter wave length of wire. The transmission line

is a low-impedance coaxial cable which is connected to

the low-impedance point at the center of the antenna.

Current and voltage distribution is the same as that

described for the simple half-wave antenna; current is

maximum at the center and zero at the ends, and voltage
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is maximum at the ends and minimum at the center.

Because the antenna is independent of ground, it can

be installed far above the surface of the earth. The

center-fed Hertz antenna is the most efficient radiator

and should be used whenever possible. It can be used

to particular advantage if the station is concealed and

a clearing is available for mounting the antenna at a

maximum distance of 300 feet. The coaxial cable should

leave the antenna at a 90° angle and should be kept

short. The cable should be laid out as straight as pos-

sible and not piled up. When a length of coaxial cable

is used on good-conducting ground, there is a loss of

received signal caused by the reactance of the line, and

this loss cannot be tuned out at the receiver. When
transmitting, this reactance is eliminated by the tuning

unit, as explained below. Therefore, if a long transmis-

sion line is used with the center-fed Hertz antenna, it is

advantageous to use a separate receiving antenna.

(2) Off'Center-fed Hertz antenna. The off-center-fed Hertz

antenna consists of a half wave length of wire fed by
means of a single-wire feeder. This antenna may be used

on all frequencies in the range of 1.5 mc to 11.0 mc.

The distribution of current, voltage, and impedance is

the same in this antenna as in the center-fed Hertz an-

tenna. The impedance of a single-wire feeder is approxi-

mately 500 ohms, and the feeder is therefore, connected

at a 500-ohm point on the antenna. The point at which
the feeder is connected to the antenna can be found by
multiplying the antenna length by .361; the resulting

figure is the number of feet from one end of the antenna

to the feeder. The directive pattern of the off-center-fed

Hertz antenna is the same as that of the center-fed

Hertz antenna.

(3) L-type antenna. The L-type antenna is similar to the

off-center-fed Hertz antenna. It consists of a half wave
length of wire fed by means of a single-wire feeder.

The distribution of current, voltage, and impedance is

the same as in the half-wave antenna (par. 31). The
feeder is connected at one end, a high-voltage, maxi-

mum-impedance point. For most efficient matching,

therefore, the feeder should be one-quarter wave length,

and should be exactly perpendicular. A feeder of one-

quarter wave length shows a continuity of the standing

wave current with that of the antenna and causes a

minimum of radiation loss. Any other length of feeder

TAGO 2189B 53

Digitized byGoogle



causes a mismatch and tends to set up a radiation field

about the feeder which interferes with the desired radia-

tion of the antenna. Since the supporting masts are 40

feet in height and the feeder must be one-quarter wave
length, this antenna is most efficient at one frequency

(5.6 mc) ; at all other frequencies, a compromise must

be made. It is not advisable, however, to use the L-type

antenna on frequencies higher than 5.8 mc. The direc-

tive pattern of this antenna, as in the other horizontal

half-wave antenna, is bidirectional in the horizontal

plane with maximum radiation in a line perpendicular

to the center of the antenna.

(4) Slanting wire antenna. The slanting wire antenna is an
adaptation of the horizontal antenna. It is usually one-

half wave length, and is fed at the lower end, connecting

directly to the transmitter, receiver, or tuning unit at

that point. The measurement of the antenna length

should start at the transmitter, receiver, or tuning unit

binding post. The slanting wire antenna is not suitable

for use on frequencies below 4.5 mc when using a 40-foot

mast, because the excessive sag which results with wire

lengths over 100 feet tends to reduce the effective height

of the antenna and lower its efficiency. Distribution of

current, voltage, and impedance is the same in this

antenna as in the other half-wave antennas. This an-

tenna is highly directional; radiation takes place at

right angles to the antenna wire, in a skyward direction.

33. Tuner TN-174/GRA-4
(fig. 33)

Although the theoretical length of a half-wave antenna can be

computed exactly for any given frequency, the actual physical

length of antenna which operates most satisfactorily for the same
frequency may vary somewhat from this computed figure. Best

operation is obtained when the impedance of the feeder line is

matched perfectly to the impedance of the antenna and maximum
current is present in the antenna standing wave. This condition

is known as resonance. The discrepancy between the computed
wave length and the optimum physical wave length is due to

certain variable factors, such as the resistance of the antenna
wire, the loading effects of interference from surrounding ob-

jects, etc. Since the optimum length of line cannot be computed
readily, some means of tuning the line to resonance must be pro-

vided. This is accomplished by means of the tuner. The tuner

consists of a 12 to 244-micromicrofarad (wif) variable capacitor
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housed in a metal box, with a neon lamp connected in parallel

across it. The tuner is then connected in series with the antenna

lead-in. Tuning the capacitor varies the amount of reactance in

the line, making it possible to adjust for the resonant condition

by actual experiment. Resonance is indicated by the neon lamp
which glows at maximum brilliance when the line is in the reso-

nant condition.

i—©—
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i

— —
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o o
TO TO

ANTENNA LEAD-IN
WIRE TM 2651-28

Figure SS. Tuner TN-17klGRA-kt schematic diagram.
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CHAPTER 5

SHIPMENT, LIMITED STORAGE,
AND DEMOLITION

Section I. SHIPMENT AND LIMITED STORAGE

34. Disassembly of Equipment

Warning. Shut all power off before performing any disassem-

bly.

a. Antennas. To disassemble any of the various antennas, fol-

low the instructions given below

:

(1) Slanting wire antenna.

(a) Disconnect the lead-in wire from the transmitter, re-

ceiver, or tuning unit.

(b) Release the tied ends of the halyards and lower the

antenna slowly; be careful not to damage the insula-

tors.

(c) Unfasten the antenna wire or wires, lead-in wire,

and the reel from the insulator ends of the halyards.

(d) Wind the antenna wire onto each reel; use one hand
to hold the reel against the body and to guide the wire

and the other hand to turn the handle.

Caution: Improper winding will result in kinks,

which will render the wire useless.

(e) Remove the pulley support for the upper halyard.

(/) Remove the ground stake and wipe clean.

(g) Coil and bind the halyards.

(2) L-type antenna. Follow the instructions in (1) (a)

through (d) above, and then proceed as follows:

(a) Tie the two ends of the mast halyard to prevent the

free end from running through the pulley.

(6) Remove the pulley support for the other halyard,

(c) Coil and bind the halyard.

(3) Off-center-fed Hertz antenna. Follow the instructions in

(1) (a) through (d) above, and then proceed as follows:

(a) Remove and clean the ground stake.

(b) Coil and bind the halyards.
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(4) Center-fed Hertz (doublet) antenna.

(a) Disconnect Cord CG-357/U or Rf Cable Assembly

CG-692/U from the transmitter.

(6) Release the tied ends of the halyards and lower the

antenna slowly; be careful not to damage the insula-

tors.

(c) Unfasten the antenna wire terminations from the

center insulator and unfasten the reels from the insu-

lator ends of the halyards.

(d) Wind the antenna wire onto each reel.

(e) Unfasten the cable from the center insulator and coil

the cable as follows:

1. Make one coil and tie coil with friction tape.

2. Using both hands, coil the remainder of the cable.

Note. With Antenna Group AN/GRA-12, the centering

insulator (Connector CC-51) is part of the cable assembly

and is coiled with the cable.

(/) Tie the two ends of each halyard to prevent the free

end from running through the pulley.

6. Mast. To lower and disassemble the mast, follow the instruc-

tions given below

:

(1) Disconnect and remove the counterpoise.

(2) Remove all three guys from one stake located at a 90°

angle to the pivot pin of the swivel stake.

(3) Hold all three guys firmly and walk slowly toward the

mast. As the antenna tilts, the pull on the guys will be-

come stronger.

(4) Brace yourself firmly while walking. Continue until

the mast pole reaches the ground.

(5) To disassemble the mast pole, reverse the assembly in-

structions given in paragraph 15.

(6) Remove all stakes, including the swivel stake. Clean the

stakes and plate.

(7) Coil and bind the halyard, if used, and each guy.

35. Repacking for Shipment or Limited Storage

a. The exact procedure in repacking for shipment or limited

storage depends on the material available and the conditions

under which the equipment is to be shipped or stored. Refer to

paragraph 14 and follow the instructions in reverse order.

6. Pack the components in corrugated cartons. Protect the com-
ponents with a waterproof paper barrier. Seal the seams of the

paper barrier with a waterproof sealing compound or tape. Pack
the protected components in a wooden case.
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Section II. DEMOLITION OF MATERIAL

36. Authority for Demolition

Demolition of the equipment will be accomplished only upon

the order of the commander. The destruction procedures outlined

in paragraph 37 will be used to prevent further use of the

equipment.

37. Methods of Destruction

a. Smash. Smash the tuning unit and insulators; use sledges,

handaxes, pickaxes, hammers, crowbars, or heavy tools.

b. Cut. Cut wires, halyards, guys, bag, counterpoise; use axes,

handaxes, or machetes.

c. Burn. Burn cords, halyards, guys, and technical manuals;

use gasoline, kerosene, oil, flame throwers, or incendiary grenades.

d. Bend. Bend mast sections, stakes, whip adapter, carrying

device, reels, and measuring tape.

e. Explode. If explosives are necessary, use firearms, grenades,

or TNT.
/. Dispose. Bury or scatter the destroyed parts in slit trenches,

foxholes or other holes, or throw them into streams.
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