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W1. 35 :11- 2614

TM 11– 2614

* C 2

TECHNICAL MANUAL

ERECTION KIT MX -746/FR

DEPARTMENT OF THE ARMY

WASHINGTON 25, D . C ., 12 April 1950

CHANGES

No. 2

It is recommended

understood .

thoroughly
N
F
O
R
D

TM 11- 2614 , 8 September 1944, is changed as

follows:

(As changed by C 1) The title of the manual

is changed to read :

ERECTION KIT MX-746 /FR

Note (Added). Erection Kit MX -746/FR procured on

Order No. 25638 - P - 49 is similar to all previous procure

ments of Erection Kit MX-746 /FR . All information

contained in the basic manual applies equally to Erection

Kit MX-746 /FR (Order No. 25638 – P - 49 ) except where

these changes specify otherwise .

Item

E
N
T

D
I
V

.

Size

50 '- 0"

2. Component Parts

a . Box 1. 1050

Quantity

* Docine

2 Frontguys (H . S . 7 -Str. (with sheave

on 1 end and 2 compression sleeves).

Front guys supplied with Order No.

25638- P - 49 have only 1 compres

sion sleeve .

1 Back guy (H . S. 7- Str.) (with sheave

on 1 end and 2 compression sleeves) .

Back guys supplied with Order No.

25638 -- P - 49 have only 1 compres

sion sleeve .

80 '- 0"

4 Screw anchors,detachable (all procure . 6 " helix

ments except Order No. 25638 - P

49 ) .

Anchor keys (all procurements except % x 1ho x

Order No. 25638– P -49).

4

1 Attachment cable (with thimble and 2 8 '

compression sleeves on each end).

Attachment cables supplied with

Order No. 25638 - P - 49 have only

1 compression sleeve on each end.

1 . Description

The trylon antenna * * * is not exceeded .

Complete illustrated instructions are forwarded

with the unassembled equipment which is packed

in two export boxes and one bundle (MX-746 /FR

(Order No. 25638 - P -49) or in two export boxes

(all other procurements of MX-746/FR) . The

sizes, weights , and volume of the boxes and bundle

are as follows:

Box No. 1 (all procure

ments) : Size 5 by 2072 by 22

inches .

Weight 126 pounds.

Volume 1 .4 cubic feet.

Box No. 2 (all procure

ments except Order No.

25638 – P - 49 ) : Size 344 by 7 % by

13374 inches.

Weight 212 pounds.

Volume 2 .0 cubic feet.

Box No. 2 (Order No.

25638– P -49 only ) : Size 31/2 by 71/2 by

1271/2 inches.

Weight 183 pounds.

Volume 1 .9 cubic feet.

BUNDLE (Order No. 25638–

P -49 only) : Size 6 by 91/2 by 70

inches.

Weight 50 pounds.

Volume 2 .3 cubic feet.

6 . Box 2 .

%4'' 5' - 4"4 Thimble eye anchor rods (all procure-

ments except Order No. 25638– P

49) .

C . (Added ) BUNDLE .

4 Anchors , screw -type with 6 " helix

(Order No. 25638- P -49 only ).

% " x 66 "

4 . Location

The ladder face * * * inches project

(fig . 5 ).

Note (Added). Anchors supplied with Erection Kit

MX-746 /FR (Order No. 25638 - P - 49) are one piece

anchors and therefore require no assembling." These changes supersede 0 1, 5 September 1947.
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Improper Shipment) will be filled out

and forwarded as prescribed in SR 745–

45 –5 or AFR 71- 4 .

(2 ) DA AGO Form 468 (Unsatisfactory

Equipment Report) will be filled out and

forwarded to the Office of the Chief Sig

nal Officer as prescribed in SR 700 – 45 – 5 .

b. Use other forms and records as authorized .

6 . Maintenance (Superseded )

a . Replace any defective part (par. 3 ).

6 . Test for mechanical strength and fitness

after any repairs .

c. Examine all exposed parts, especially the

hot-dip galvanized lattice-work , for rust. When

this defect is detected , clean the faulty area with

No. 1 sandpaper or steel wool and wipe off with a

cloth . Then wipe the surface with carbon tetra

chloride to remove any grease or oil that may be

present. Apply two coats of zinc chromate

primer such as paint (Sig C stock No. 6G1505 - 4 ).

Allow the primer to dry and then apply two top

coats of finisher such as paint (Sig C stock No.

6G1509) . Inspect any painted-over surface peri

odically since enamel paint has a tendency to peel

or chip .

d . Apply Oil, engine, Grade SAE 10 (OE- 10)

to all moving parts.

8 . (Added ) Identification Table of Parts for

Erection Kit MX- 746 /FR

a . REQUISITIONING PARTS. The fact that a

part is listed in the following table is not sufficient

basis for requisitioning the item . Requisitions

must cite an authorized basis, such as T /O & E 's,

T / A 's , T /BA's, SIG 6 , SIG 7 , SIG 8 , SIG 7 & 8 ,

SIG 7 – 8 – 10 , SIG 10, list of allowances of ex

pendable material, or another authorized supply

basis. The Department of the Army Supply

Catalog applicable to the equipment covered in

this manual is SIG 7 & 8 –MX -746 /FR . For an

index of available catalogs in the Signal section

of the Department of the Army Supply Catalog,

see the latest issue of SIG 1 .

b. IDENTIFICATION TABLE OF Parts .

7 . (Added ) Forms and Records

a . The following forms will be used for report

ing unsatisfactory conditions of equipment:

(1) DD Form 6 (Report of Damaged or

Ref symbol Name of part and description Function of part Signal Corps stock No.

H - 1

H - 4

H - 13

ERECTION KIT : MX-746/FR ; 30' trylon lat Used as gin pole for erecting 73' 7 " | 2A1666 .

ticed tower ; steel, galv ; includes 3 guys, guy lattice radio towers for rhombic

attachments, 4 anchors, 3 base pins, top sheave, antennas ; also for other erection

sling, and hardware; Wind Turbine type 1245 . purposes not exceeding its ca

pacity .

ANCHOR , screw : steel ; 6 " diam helix and %% Used as ground holding device 5B306

diam x 66 '' lg triple eye rod ; holding power in for guys.

sand 2500 lb .

BOLT, machine: sq hd, steel; 4 " - 10 NC thd ; | Used to assemble the pulley at - 6L612 - 4 .5G

444"' lg U . H . ; threaded 174'' ; w /one hex nut. tached to the tower top plate.

BOLT, machine: sq hd , steel ; 516 " - 18 NC thd ; Used to secure together themem - 5B1505– 7

74'' lg U . H .; threaded 4"' ; w /one hex nut. bers of the tower.

BOLT, machine: sq hd , steel; 516'' - 18 NC thd ; | Used to secure together the mem - | 5B1505 - 1A

1 " lg U . H . ; threaded % ' ; w /one hex nut. bers of the tower.

BOLT, machine: sq hd , steel; 5 " - 16 NC thd ; | Used to attach the guys to the 5B1506– 1

1" lg U . H .; threaded 1 /16 '' ; w /one hex nut. tower clips.

BOLT, machine: sq hd , steel; 42" - 13 NC thd ; Secures the tower top casting to 5B1508 – 1. 5

124 "' lg U . H . ; threaded 1 /4" ; w /one hex nut. the tower.

BOLT, machine: sq hd, steel; 24 " - 13 NC thd ; Secures foot casting to base plate 5B1508 – 1. 7

194'' lg U . H . ; threaded 1 /4 "' ; w /one hex nut. assembly .

BOLT, machine : sq hd , steel; 58" - 11 NC thd; 14 " Secures pulley assembly to tower | 5B1510 - 1. 5

lg U . H .; threaded 1 %8'' ; w /one hex nut. top casting.

H - 14

H - 15

H - 16

H -17

H - 18

AGO 2027A



Rel symbol Name of part and description Function of part Signal Corps stock No.

JI - 21

H - 5

H - 6

H - 7

WR- 1

WR - 2

CLAMP: guy wire ; malleable iron and steel; one Used as wire rope clamp to secure 5B3480

U -bolt /4" x 142'', threaded 1 " each end ; w /one YA " guy strand.

saddle to accommodate 4'' guy strand and 2 hex

nuts.

CLAMP: guy wire ; malleable iron and steel ; one Used as wire rope clamp to secure 5B4024

U -bolt 73'' x 3'', threaded 1/4 "' each end ; w /one 6 " guy strand.

saddle to accommodate " guy strand and 2 hex

nuts .

CLAMP: guy wire ; malleable iron and steel ; one | Secures wire rope used to raise 73 ' 5B4108

U -bolt K16 " x 2 "', threaded 1" each end ; w /one 7 '' tower.

saddle to accommodate 14'' guy strand and 2 hex

nuts .

CLAMP: steel; 2 pieces , each 174 " wd x 258"' lg x Used with sheave to form tower 5B3482

118 " thk ; rounded one end with 60° bend approx clip assembly to attach guys to

142 " from rounded end ; formed U other end ; tower.

one 1332'' diam hole ; one sq hd machine bolt

% " diam , l'' lg U . H ., threaded 1416''; w /one
hex nut and palnut.

| GUY: galv steel; 7 strand ; \ " diam ; approx 50 ' Used as side guy to prevent lateral | 2A 1344- 66
lg ; fixed 74'' sheave, spliced one end, w /one com motion of the tower.

pression -type sleeve .

GUY: galv steel ; 7 strand ; " diam ; approx 80' Used as back guy to prevent lateral 2A134467

Ig ; fixed %4'' sheave, spliced one end , w /one com motion of the tower.

pression -type sleeve.

HOOK : used with two Crosby clips as strand grip ; | Provides a means of attachment 2A3186 .2 – 1

steel ; 24'' diam rod , approx 13" lg o /a ; one end for the block and fall used to

half ovaleye, 174 " lg x 1 /4 " wd; 42'' bend other | tighten the back guy .
end.

NUT, lock : palnut type; steel; for 4 - 13 NC thd Secures associated hexagonal nut - 6L2651- 13

bolt .

NUT, lock : palnuttype; steel; for 50" - 18 NC thd Secures associated hexagonal nut- - 6L3675– 18 –9G
bolt .

PULLEY: semisteel; 6 " OD , 1/4"' thk o/a ; bore Used to change the direction of the 627682– 15

25/32 "' diam through 12% 2'' thk hub ; single groove, pulling force during the erection
1 % " wd x 1910 ' d ; 6 weight-reduction holes. of the 73' 7 " tower.

SHACKLE : steel; 14 " diam stock ; approx 34 "' lg Used to attach the sling to the 5015508

o / a , 24 '' wd tapering to 13/" wd ; one hole drilled back anchor.

and one hole drilled and tapped in upper por

tionsof U for pin ; one % 6 '' diam pin , 274'' lg o /a ,

17 " lg U . H ., threaded 58"'.

THIMBLE, guy: steel; for guy strand ; 3'' 1g Protects guy strand from sharp 5B18044
x 178 '' wd o /a ; % 16 '' thk across score. bend and abrasion .

THIMBLE, guy : steel; for Y " guy strand; 2 '' Projects guy strand from sharp 5B18054

lg x 1 % " wd o / a ;56'' thk across score. bend and abrasion .

WASHER , iat: steel; round, 2'' OD, 86" ID . . 6L60012

0 - 1

H - 8

H - 9

H - 2

H - 3

H - 11

H - 12

H - 10 - - - - - - - - - - -

AGO 2027A



Figure 5 . Anchor Installation . (Anchors supplied with

Erection Kit MX- 746 /FR (Order No. 25638 - P -49) are

one piece and therefore require no assembling .

(AG 461 (21 Mar 50 )]
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DESTRUCTION NOTICE

WHY -- To prevent the enemy from using or salvaging this equipment for his benefit.

WHEN — When ordered by your commander.

HOW - 1. Smash - Use sledges, crowbars, heavy tools.

2. Cut – Use axes.

3 . Burn — Use gasoline, kerosene, oil, flame-throwers.

4 . Explosives Use firearms, grenades, TNT.

5 . Disposal — Bury in slit trenches, fox holes, other holes, wherever possible.

Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION

OF THIS EQUIPMENT

WHAT— 1. Smash - Ladder tower, base plate assembly , etc.

2 . Cut Guy wires, ladder tower, other components.

3 . Burn — Technical manual.

4 . Bend - Base plate, anchor rods, ladder tower.

5 . Bury or scatter - Any or all of the above pieces, after destroying their usefulness.

DESTROY EVERYTHING



ASSEMBLING AND ERECTING

30 -FOOT GIN -POLE-TYPE TRYLON LADDER TOWER

Size

ide
n

The

Quantity Item

1 Sheave (pulley) 6 '' OD

2 Sheave support angles 6 " OD 34x 5 x 56"

1 Bolt and nut (for sheave) %4 x 442 "

4 Screw anchors detachable 6 '' helix

4 Anchor keys % x 176 x YA !

- 1 Oval eyebolt, unthreaded bolt

with hood end 14' ' x 14 "

1 Attachment cable

(with thimble and 2 compres

šion sleeves on each end )

1 Anchor shackle

6 Crosby type cable clips

2 Crosby type cable clips

2 Crosby type cable clips

6 Palnuts

115 Palnuts

3 Washers for % '' bolt 1316 " ID

4 Thimbles, open type

2 Thimbles, open type

95 Square head galvanized bolts

with hex nuts

20 Square head galvanized bolts

: with hex nuts

3 Square head galvanized bolts

with hex nuts 3 x 1 "

7 Square head galvanized bolts

with hex nuts 4 x 1444
7 Square head galvanized bolts

with hex nuts % x 1% "

4 Square head galvanized bolts

with hex nuts % x 17 "

1 Technicalmanual

116

Y

1. DESCRIPTION .

The trylon antenna ladder tower is made of gal

vanized copper bearing steel. These towers are

three sided and are built with legs of specially formed

strip steel, shaped like a wedge. Adequate diagonal

angle braces are provided for all three faces to

balance the stress. Horizontal braces are attached

on each face at each panel point, while on the ladder

side intermediate horizontal braces are added,

spaced 15 inches apart, forming a convenient ladder

for climbing. The 30 -foot trylon ladder tower is to

be used especially as a gin pole for the erection of

the 73-foot, 7-inch lattice radio towers for rhombic

antennas. It may be used for other purposes where

its capacity is not exceeded. Complete illustrated

instructions, along with the unassembled equipment

are packed in two export boxes. The sizes, weights,

and cubage of the boxes are as follows:

Box No. 1: Size 5 by 20 %, by 22 inches.

Weight 126 pounds.

Volume 1. 4 cubic feet.

Box No. 2 : Size 344 by 742 by 13342 inches.

Weight 212 pounds.

Volume 2.0 cubic feet.

It is recommended that the instructions be read

completely as soon as they are unpacked . Do not

attempt to set up the tower until these instructions

are thoroughly understood.

2. COMPONENT PARTS .

a . Box 1.

Quantity Item

51 Horizontals

1 Base plate

3 Base plate attachment plates

3 Foot castings (bottom leg

supports)

2 Front guys (H .S . 7 -Str.) 50 ' - 0 "

(with sheave on 1 end and

2 compression sleeves)

1 Back guy (H . S . 7 -Str.) 80 '- 0 "

(with sheave on 1 end and

2 compression sleeves)

6 Tower guy attachment clips

1 Top plate

3 Top castings (top leg connec

tors)

516xX/"

X6 x 12

6 . Box 2 .

3 Leg channels, right (marked

“ R ” ) 10 ' 3 "

3 Leg channels, left (marked “ L ” ) 10 ' 3 "

3 Leg channels, center (marked

“ C ” ) 10 ' 3 "

36 Diagonals Xe x 33 ”

3 Square head ground pins 1 x 30 "

4 Thimble eye anchor rods % '' x 5 ' 4 "

3 . ASSEMBLY.

a. General. As the gin pole is light, it should be

assembled at any convenient place where ground

is level so that the minimum amount of blocking

614730° - 44



the tower to be erected . When used for erecting

a latticed radio tower, place the ladder face of the

gin pole 3 feet, 6 inches back of the tower as shown

in figure 9. The center of the gin pole should be

kept in exact line with the center of the mast or

tower to be erected . At a distance of 30 feet from

base of the gin pole and 60° to the right and left,

place one assembled 6 -inch screw anchor and screw

the anchor into the ground until not more than 6

inches project (fig . 5 ).

will be necessary. When assembled , it may be

easily carried to the desired location . Fasten a foot

casting to one right leg and one left leg (leg channels

are marked inside and at bottom of splice area ) with

one 5e- by 1-inch bolt at the bottom hole . Insert a

56- by 1-inch bolt on one face, place a horizontal

brace upon it, and assemble the full length of the

ladder face (figs. 4 and 8 ). When complete , lay the

ladder face to ground and level same by blocking

( fig . 7). Attach foot casting to the center leg and

assemble the remaining two faces of the gin pole

( figs. 4 and 8 ). Assembly is facilitated if all the

members are loose -bolted , that is, the nuts are placed

on the bolts and are turned until they are finger

tight. When all members are in place, the assembled

section is lined up and the nuts are tightened with a

wrench . When tightening the bolt be careful not to

use too much force , since overtightening either strips

the threads or breaks the bolt. A 4 -inch wrench is

sufficiently long to adequately tighten a 56-inch bolt.

When the gin pole has been completely assembled

and all bolts and nuts have been properly tightened,

the Palnut type locknuts are placed on the bolt ends

and are tightened with the fingers until the locknut

is snug against the regular nut. Take care to apply

the locknut with the open side out. It is then tight

ened with a wrench about one-quarter turn . The

wrench should only engage the Palnut and not the

regular nut. Maximum holding power of the locknut

is developed at one-quarter turn beyond the finger

tight position (fig . 10).

6 . Base Plate . Attach the base plate and base

plate attachments to the foot casting using 7 - by

1 % -inch bolts and nuts (fig . 3) .

c . Top Plate and Pulley Assembly . Assemble

the pulley and attach it to the top plate . Then

attach this plate to the top leg coupling ' castings,

using % - by 14 -inch bolts and nuts (fig . 2).

d . Guy Attachments. The guys are attached to

the tower at the top of the 27.5 -foot panel by the use

of the tower clip assembly so that they rest on the

top side of horizontals ( fig . 1). Fasten same by

inserting the % - by 1 -inch bolt through the holes of

the clip , sheave, and clip . Fasten the nut tightly

(fig . 1). Take care to attach the proper guys to the

proper leg angles (fig . 1 ). The 80 -foot guy wire runs

back to the permanent anchor for the guyed tower

to be erected .

4 . LOCATION .

The ladder face of the gin pole is placed toward

5 . ERECTION .

a . General. Set the assembled gin pole in the

proper location so that it will be erected according

to the instructions in paragraph 4 and so that the

center line of both the gin pole and the latticed

tower coincide. To prevent the gin pole from

skidding, while it is being raised , place a ground

pin on the ground in front of the base plate and drive

the remaining pins into the ground at each end so that

the three form a blocking (fig . 6 ). When the pole

is erect and before the guys are tightened , be sure

center lines of both the tower and gin pole are

correct. Tighten the guys by aid of a come-along

and a small block and fall. When in place, drive

ground pins through the holes of the base plate

attachments.

6 . Eight-foot Sling. This sling anchors the tackle

block used in raising the guyed towers. Insert one

end of the 8 -foot 7 -wire guy strand sling through

body of the 12-inch turnbuckle. Protect the strand

from the sharp edges of the turnbuckle body by

inserting the 7 -inch thimble so that the strand lays

in the groove of the thimble. See that both ends of

the sling are equal, then attach the ends to the

74 -inch anchor shackle .

c. Guy Clamp. The oval-eye rod attaches to the

56-inch guy by using the two 5 -inch Crosby guy clips.

One of these 58-inch clips should be placed next to the

bent end of this rod. This forms an attachment for

the block and fall used to pull up the 5 -inch back

guy .

6 . MAINTENANCE.

Failure or unsatisfactory performance of equip

ment will be reported on WD, AGO Form No. 468.

If form is not available see TM 38– 250. A main

tenance parts list has not been authorized for this

equipment.
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Figure 1. Plan and elevation, showing guy arrangement.
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1 .0 % " – ALL CORNERS
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- 4 .5/8" DIAM . BOLTS

24 " DIAM . BOLT

HORIZONTAL

CASTING

K6" DIAM . x 34 " BOLT

LEG ANGLE
6 PLATE - 12%8" x 4 " x 11.2186"

DIAGONAL - % 6 " DIAM . x 1 " BOLT

HORIZON

Ls 5 " x 3 /2 " x 6"

6 " PULLEY CL
HO
IS
TI
NG

L
I
N
E

TOWER TOP

CASTING

11 " CL CL HOLES

IN LEG LS

ENTER ONE BOLT FROM

THE OUTSIDE AND OPPOSITE

BOLTFROM INSIDE IN HOLES AT TOP OF
LEG ANGLES CONNECTING TO CASTINGS. (SEE SKETCH ABOVE)

Figure 2 . Base plate and pulley details.
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PLATE ATTACHMENT
FOR GROUND PIN AND

GROUND GUY

BASE

PLATE

X x 1 /4 " BOLT & NUT

FOOT CASTING

BASE PLATE ASSEMBLY

ASSEMBLY METHOD

ASSEMBLE LOOSELY - PLATE , PLATE ATTACHMENTS, FOOT CASTINGS, RIGHT, LEFT & CENTER

LEGS. ATTACH DIAGONALS & HORIZONTALS PER TOWER SECTION ASSEMBLY SHEET. AS

SECTION ASSEMBLES TIGHTEN NUTS, CAREFUL NOT TO STRIP THREADS.

LEVEL GROUND SO THAT PLATE SETS SOLIDLY

GROUND
PIN

HOID32 TOOROV

Figure 3. Base plate assembly and installation .
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LEFT SIDE LADDER SIDE RIGHT SIDE

CENTER
HOLE
DOWN

THIS UPPER
HORIZONTAL
FURNISHED
WITH NEXT

SECTION

IN

T

ANGLE
EG ANGLE

LEG
ANGLE

LEG
OUT

HORI

ZONTAL

" D "

DIAGONAL
21

" H " DIAGONAL

PLACED
INSIDE
OF LEG

EXPANDED
END

ANGLE
LEG IN

EXPANDED
END

CENTER LEG
MARKED " C "

LEFT LEG
MARKED " L "

RIGHTLEG
MARKED " R "

NOTE

BOTTOM BOLTS SUPPLIED
WITH LOWER SECTION
OR WITH FOOTCASTINGS

HORIZONTALMARKED " H "

BILL OFMATERIAL FOR ONE 10 FOOTSECTION
CENTER LEG ANGLE MARKED CO.RIGHT

LEFT
HORIZONTALS (STANDARD )"
DIAGONALS (STANDARD) -
BOLTS AND NUTS 16" x 5 "
" PALNUTS" (LOCKING NUTS)

Figure 4 . Ladder details.

DIAGONALMARKED " D "
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34 " x /4 " PIN

LOCKS ROD
TO ANCHOR

SLOT IN ANCHOR

6"D
I
A
M

.

3
5

/8"

1
3
4

END OF ANCHOR

ROD FITS INTO

POCKET.

ELEVATION OF ANCHOR

PLAN OF ANCHOR

DRIVE WEDGE PIN

THROUGH HOLES
USE A BAR THROUGH EYE

OF ROD TO SCREW ANCHOR

INTO GROUND

GROUND

VITAMIIW
ASTARTING HOLESTARTING HOLE

SET ANCHOR ROD ON GROUND

THIMBLE EYE DOWN. PLACE
HUB OF ANCHOR OVER

TOP AND DRIVE

WEDGE PIN .
34 " DIAM . x 5 '- 4 " THIMBLE EYE

ANCHOR ROD

51.4 " TO E
N
D

.

27

La 1 % 8 "

N.

6 " SCREW ANCHOR

DETAIL ABOVE

TO END OF THIMBLE EYE

34"D
I
A
M

.R
O
D

WEDGE PIN

4"S
L
O
T

1
6

"

I
l

HUB

ANCHOR ROD END
Figure 5 . Anchor installation .
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LEFT ANCHOR METHOD OF ERECTION

< CENTER GUY
- GROUND PINS

CENTER ANCHOR.

ASSEMBLE TOWER HORIZONTALLY.
LADDER FACE ON THE GROUND .

BE SURE TOWER IS STRAIGHT AND NUTS TIGHT.

SNUB RIGHT AND LEFT GUYS TO THEIR ANCHORS.

CENTER GUY: PLACE STRAIGHT ALONG SIDE OF TOWER.

LIFT TOWER AND WALK IT UP LIKE A LADDER ASFAR AS

POSSIBLE. PULL ERECT BY CENTER GUY. WHEN ERECT

FASTEN GUY TO ANCHOR. TIGHTEN ALL GUYS.

AFTER TOWER IS STRAIGHTENED AND GUYS TIGHTENED .

DRIVE GROUND PINS THROUGH HOLES OF.PLATES.

RIGHT ANCHOR

AL

TITIKVIC THEYNI

BUTT BASE AGAINST
DRIFT PINS

-
-

-

-
-

I
T
T
E

T
E
E
N
I
E

-
-

-
-

-

PULL ON GUY

TO RAISE TOWER.

GROUND

Figure 6 . Method of erection .
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Turn nut to desired tightness with

wrench. Be sure that not less than

two FULL threads are provided for the

Palnut.

TL 13294

Tighten Palnut about 4 turn

with wrench, making sure

wrench does not engage regular

nut. Maximum holding power

of Palnut is obtained at ¥4 turn

beyond finger-tight position.

To remove Palnuts, first, loosen with

a wrench, engaging only Palnut.

After Palnut is loosened, Palnu tand

regular nut may be removed sepa

rately or together, as preferred.

Palnuts may be used again, providing

most of the spring jaws in the center

have retained their arch.

Twirl Palnut onto bolt with

fingers, until Palnut is snug

against regular nut. Always

apply Palnut locknuts with

OPEN side out.

INSPECTION is made by

taking a short grip on wrench

handle. If it resists tightening

with shortened wrench grip,

Palnut is locked properly.

Figure 10. Locknut details. *
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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equipment for his benefit.

WHEN — When ordered by your commander.

HOW — 1. Smash — Use sledges, crowbars,heavy tools.

2 . Cut- Use Aame throwers.

3. Explosives — Use firearms, grenades, TNT.

4. Disposal— Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR

DESTRUCTION OF THIS EQUIPMENT

WHAT- 1. Smash - Corner posts, cap plate, base.

2. Cut- Corner posts, cap plate, base,bolts.

3 . Bend - Corner posts, base.

4. Bury or scatter - Any or all of the above pieces after destroying their usefulness.

DESTROY EVERYTHING



RESTRICTED

1. GENERAL. These are instructions for assembling

and setting the foundation steel pedestal base for op -

tional use with the 73- foot, 7- inch radio antenna tower

( Signal Corps stock No. 2A3448 ) . This base is used

instead of a concrete foundation .

2 . PACKING . The steel pedestal base is shipped un

assembled with all necessary component parts packed

for export in two bundles as follows:

a . Bundle No. 1 : Cap plate, bolts, nuts, paint,

brush , and instruction book.

Bundle size - 5-7/8" x 11-1/2" x 11-1/2"

Gross weight— 31 lb

Cubage — 0 .45 cu ft

(fig . 2 ) can then be attached by bolting it to the corner

posts. The assembly will be easier if all members are

loose bolted, that is the nuts are placed on the bolts and

are turned until they are finger tight. When allmembers

are in place , line up the assembly and tighten the nuts

with a wrench . Take care when tightening because it is

easy to overtighten the bolt which results in either strip

ping the threads or breaking the bolt. A 5 -inch wrench

is sufficiently long to adequately tighten a 5 / 16 -inch bolt.

b . After all bolts and nuts have been properly tight

ened , place the Palnut-type locknuts on the bolt ends

and tighten with the fingers until the Palnut is snug

against the regular nut. Be sure to apply Palnut' lock

nut with the open side out. Then tighten the Palnut

with a wrench. Turn the Palnut about one-quarter turn .

The wrench should engage only the Palnut and not the

regular nut. Maximum holding power of Palnut is de

veloped at a one -quarter turn beyond the finger-tight

position .

CONTENTS

DescriptionItem Quan.

Cap : 38" ; plate steel.

Bolt: steel; %8 " x 2 " ; 2 nuts.

Bolt: steel; 3/8 " x 1. 1/2 " ; 2 nuts.

Paint: black ; asphalt; 1 -pt can.

1 Brush : paint.

1 TM 11 -2615 .

b. Bundle No. 2 : Corner posts and base angles.

Bundle size— 5.1 2 " x 6 -1/2" X 4 ' 6 "

Gross weight — 190 lb

Cubage - 1.11 cu ft

5 . PAINTING . The entire surface including the nuts

and bolts of the pedestal base shall be painted with two

coats of black asphalt paint. Place the pedestal base on

a side and paint the bottom and underside of the top

cap. Then set it in an upright position on corner blocks

or stones. Allow sufficient space under the base for air

to dry the paint. Finish painting, allow time for drying,

and repeat with second coat. Allow time for final dry

ing and the pedestal base is ready for setting.
CONTENTS

DescriptionItem Quan .

Corner post: angle ; steel ; Y4 " x 2" x 2" x 4' 6 " ;

bent.

3 4 Base angle: steel; mitred ; 4 " x 3.5 x 2-1/2" x
3' 5 . 37 " .

4 4 Base angle: steel; 4 " x 3" X 3' 9-3/4" .

3 . LOCATION AND ELEVATION . The location and

elevation will be governed by the tower and its use. Refer

to the technical manuals covering the antenna and the

tower.

4. ASSEMBLY.

a. Refer to figure 5. The pedestal base may be as

sembled at any convenient place where the ground is

level. Place base angles in proper order on the ground

and bolt corner posts as indicated in figure 5 . The cap

6 . SETTING .

a . The pedestal base should set level in firm earth to

a depth of 3 feet, 8 inches. Excavating, filling, or both

will be required depending upon elevation requirements

as determined from antenna and tower instructions.

b . Where the bottom of the pedestal base is set un.

usually high in the ground, be sure to remove top soil

(loam , dust, or mud) and replace with gravel or best

earth available mixed with mixed size stones or rock .

Earth shall be tamped down well before leveling. The

back fill should also be well tamped . Bring in enough

fill to raise the ground level to within 8 -inches of the

top of the cap over an area 8 to 10 feet in radius from

pedestal base.



7 . MISCELLANEOUS. Two " s- by 2-inch steel bolts

and nuts are furnished as part of the pedestal base to

provide for tower attachment.

c. Where the pedestal base is set in low ground, pro -

vide ditching to carry off surface water.

d . In general where excavation of earth discloses

poor bearing soil (loam , silt, colloidial sand, etc.) use

good judgment to excavate to reasonably firm earth and

provide a mat of mixed stone, rocks, or concrete .

NOTE: Failure or unsatisfactory performance of equip

ment will be reported on W . D ., A .G .O . Form No. 468.

If this form is not available, see TM 38 -250.
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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equipment for his benefit.

WHEN — When ordered by your commander.

HOW _ 1 . Smash - Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy tools.

2 . Cut- Use axes, handaxes, machetes.

3 . Burn - Use gasoline, kerosene, oil, flame throwers, incendiary grenades.

4 . Explosives Use firearms, grenades, TNT.

5 . Disposal— Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS EQUIPMENT.

WHAT — I. Smash - Mast, terminal blocks.

2. Cut-- All wires, ropes, guys.

3. Burn - All equipment, associated training and technical manuals.

4. Bend - All reels, stakes, hooks.

. 5 . Bury or scatter - All parts after destroying their usefulness.

DESTROY EVERYTHING



Figure 1. Typical installation of Antenna Equipment RC-63,

showing radio beam leaving antenna.



RESTRICTED

SECTION 1

DESCRIPTION

1. PURPOSE. 3. SOME EQUIPMENTS WITH WHICH AN

TENNA EQUIPMENT RC -63 MAY BE USED .Antenna Equipment RC -63 is designed to be used

as a vertically polarized directional antenna . This

equipment is used with , but is not part of, various

radio sets .

2 . GENERAL DESCRIPTION .

a. Antenna Equipment RC-63 is a broadly tuned

half-rhombic antenna. It may be used in conjunction

with any radio receiver or low -power radio transmitter

operating at frequencies of from 30 to 70 megacycles

and equipped with either an r.f impedance output of

500 ohms, or suitable antenna-tuning components.

b . Several typical radio sets which will have great

er range when using Antenna Equipment RC-63 are

as follows:

Antenna Equipment RC -63, when dismantled and

packed in Bag BG -93 for shipment, measures 8 feet

by 1 foot by 8 inches and weighs 51 pounds. It pro

vides a means for increasing the range of radio sets

100 percent, in one direction , over other antennas in

use with various radio sets. The antenna (fig. 1) con

sists of a 100-foot antenna wire erected over a single

30 -foot mast, and an 85-foot counterpoise wire laid

along the ground. The antenna and counterpoise are

terminated in a 500-ohm resistor unit, Terminal Block

TM -194. The mast consists of four 8 -foot sections of

1.19/ 32-inch wooden rods with metal ferrules, and is

so designed that it may be easily erected . The upper

half of the mast is hoisted into position by a rope

and pulley , and the complete assembly is held in place

by three guy ropes.

Equipment

Radio Set SCR-194- ( ) .

Radio Set SCR- 195- ( ) .

Radio Set SCR -300 -( ) .

* Radio Set SCR -508- ( ) .

*Radio Set SCR -528-( ) .

* Radio Set SCR -538 - ( ) .

* Radio Set SCR -608- ( ) .

* Radio Set SCR -609. ( ) .

* Radio Set SCR -610-( ) .

* Radio Set SCR-628-( ) .

* Radio Set SCR-808 - ( ) .

* Radio SetSCR -828-( ) .

Frequency range

27.7 to 52.2 mc.

52.8 to 65 .8 mc.

40 to 48 mc.

20 to 27.9 mc.

20 to 27.9 mc.

20 to 27.9 mc.

27 to 38.9 mc.

27 to 38 . 9 mc.

27 to 38.9mc.

27 to 38.9 mc.

27 to 38. 9 mc.

27 to 38.9 mc.

TL15437

Figure 2. Antenna Equipment RC-63, packed in Bag BG .93.
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Figure 3. Antenna Equipment RC -63, Bag BG -93 open .

* At frequencies below 35 megacycles Antenna

Equipment RC-63 has a wide beam width and com -

plex lobe details. Refer to section V . In general, beam

angles greater than 90° should not be used (fig. 19).

and is used to attach the center of the antenna to the

mast. On each end is an S -hook attached through an

isolantite strain insulator to the antenna. Both ends

terminate in a bare wire. . .

NOTE : Lowest frequency at which Antenna Equip

ment RC -63 will work efficiently as a beam antenna

is 35 megacycles. However, it is more efficient than a

vertical antenna as low as 20 megacycles.

4 . COMPONENT PARTS.

b . Antenna AN - 37. Antenna AN -37 (counter

poise ) is comprised of 85 feet of 42-strand bronze ,

number 32 B & S -guage wire (Wire W -29 ) , and is black

weatherproofed. An S -hook is attached to each end .

One end terminates in a clip and the other end ter

minates in a bare wire. Terminal Block TB-194 ( ter

minating resistor) is mounted on and is part of An

tenna AN -37. Terminal Block TM - 194 comprises a

phenolic plate 11/4 by 14 by 7 inches on each of which

is mounted two Binding Posts TM - 146-A . It includes

Resistor RS- 164 (500-ohms, l-watt, 10-percent, in

sulated ) connected between the binding posts and in

closed by a phenolic box-like cover screwed to the

phenolic plate.

The component parts of Antenna Equipment RC -63

are listed below .

Quantity Article Weight (lbs)

Antenna AN -36 1 .87

Antenna AN -37 1.69

Guy GY- 34 0 .69

Guy GY-35 0 .87

Mast Section MS-91 4.75

Mast Section MS-92 6 . 12

Mast Section MS-93 5 . 88

Mast Section MS-94 5 .37

Reel RL-3 1 .00

Stake GP-2 1.93

Bag BG -93 6 .80

Hammer HM -1 1 .94

Totalweight of equipment 51 pounds.

c. Guy GY-34. Guy GY- 34 is made up of 30 feet

of Rope RP -5 fitted with Hook FT -131 at one end and

Fastener FT-9 at the other end.

d . Guy GY -35. Guy GY-35 is made up of 30 feet

of Rope RP-5 , fitted with Hook FT-131 at one end ,

Fastener FT-9 at the other end, and Block FT-127

and Hook FT-131 free on the rope.

5 . DESCRIPTION OF PARTS.

a . Antenna AN - 36 . Antenna AN- 36 is comprised

of 100 feet of 42-strand bronze, number 32 B & S -gauge

wire (Wire W -29) , and is black weatherproofed. One

S-hook is mounted in the center of the antenna wire

e . Mast Section MS-91. Mast Section MS-91 is

the top section of the antenna mast for Antenna

Equipment RC-63. It is made of straight grain ash ,

fir, or spruce wood. It includes a metal plug and

screw eye on the top end, and a metal-tubing socket

fitted to Mast Section MS-92 on the lower end. Its

dimensions are 1.19 / 32 inches in diameter and

96 - 19/32 inches long.



f. Mast Section MS-92. This is an intermediate

section of the antenna mast which connects to Mast

Section MS-91. It is similar to Mast Section MS- 91

except that it includes metal-tubing sleeve on the top

end for fitting Mast Section MS-91 and two steel guide

brackets for raising the mast. Its dimensions are 1.7's

inches in diameter by 5. 38 inches at brackets by 95 .231

inches long.

g . Mast Section MS-93. This is another inter

mediate section of the antennamast which connects to

Mast Section MS-91 except that it includes a metal

end plug for fitting to Mast Section MS-94 and a com

bination steel guide bracket and guy clamp on the

upper end. Its dimensions are: diameter of mast,

1 -19 /32 inches ; diameter at guy clamps, 2-34 inches;

diameter at guide bracket, 6 inches ; length of mast,

95 -34 inches.

h . Mast Section MS-94. This is the bottom sec:

tion of the mast which connects to Mast Section MS-93.

It is similar to Mast Section MS-91 except that it

includes metal tubing on the top end for fitting Mast

Section MS-93 and a metal end piece at the bottom

end for resting on the ground. Its dimensions are

1.19/32 by 95.34 inches.

i. Reel RL- 3 . Reel RL-3 is a hand reel. One is

used for winding and carrying each of the following :

Antenna AN- 36 , Antenna AN -37 ( counterpoise ) , and

Guys GP-34 and GP- 35 . Reel RL-34 consists of a flat

rectangular frame, 1134 by 10 inches. It is made of

3 / 16 -inch iron wire and equipped with a handle

made of a 4 -9 / 16 -inch length of 142-inch standard iron

pipe.

j. Stake GP-2. Stake GP-2 is a solid galvanized

iron rod 16 inches long, 34-inches in diameter, and

with a 1 /8 -inch diameter head .

k . Hammer HM - 1 . Hammer HM - 1 is a double

faced engineer's hammer. It has a 16 -inch handle and

weighs 2 pounds.

1. Bag BG -93. Bag BG .93 is a hard texture, num .

ber 8, olive drab duck case, 8 feet long by 3 feet wide

with an 18 -inch flap at each end. It closes to approxi

mately 8 feet by 1 foot by 8 inches. It is used to pack

and carry Antenna Equipment RC-63 complete.
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SECTION 11

INSTALLATION AND OPERATION

6 . CHOOSING AN ANTENNA SITE. communications is desired. The beam will leave the

antenna in this direction .

(2 ) The terrain in the direction of the beam should

be flat, gently rolling, or sloping downward in the

beam direction, to provide a clear and unimpeded

path to the outgoing and incoming radio signals. Good

locations are shown in figures 1 and 4 .

tenn

a. Initial Procedure. Before unloading or un

packing Antenna Equipment RC -63, choose an an

will provide a location favorable

for strong, forward, radio-beam propagation in the

direction required.

b . Requirement of the Site . For maximum

propagation using half-rhombic antennas of this type,

sites where these antennas are to be erected must be

carefully studied .

( 1) First, tentatively select a site; then survey the

terrain which will be directly in the path of the pro

WE

(3 ) Terrain in the direction of the beam should never

include obstructions. Some of the major obstructions

are outlined below :

(a ) Mountains and hills will obstruct outgoing and

incoming signals, causing poor radio performance or

RIGHT

anochranandoamananana
namese

- TL15215

Choose a site where terrain in the direction of beam is flat or slopes downward .

Figure 4 . Right choice of antenna site.

posed beam . To fix this direction, stand at the rear complete loss of communication. Figure 5 gives a

or radio set end of the antenna site and look toward graphic picture of a signal being deflected in its path

the station or center point between stations with which by a mountain .

nivelin e
pare



WRONG

ETLI5211

Don't choose a site where a nearby hill or mountain lies directly in the beam path .

Figure 5. Wrong choice of site.

(b ) Avoid sites (fig . 6 ) where overhead high -ten ( c) Avoid sites where the beam path must cross a

sion or telegraph lines, bridges, buildings, etc., lie heavily traveled highway. Ignition noise from passing

directly in beam path . They will absorb and reduce vehicles, suppressed or not, may blanket reception .

the power of the transmitted beam , and may warp Figure 7 shows a bad installation . Vehicle ignition

or refract its direction from the indicated by the com systems radiate a strong damp wave at these high

pass. They may also cause bad interference to radio frequencies, causing large amounts of interference at

reception. close range. Sites where the beam must cross a near

by electrified town or village, a motor pool, or a col.

WRONG

TL15212

Don't choose a site where nearby overhead wires lie in the beam path .

They may absorb power and distort the beam direction ; also cause noisy reception.

Figure 6 . Wrong choice of site.



WRONG

ka

har im

TL15214

Don't choose a site where beam crosses a nearby heavily traveled highway.

Ignition noise from vehicles may blanket reception .

Figure 7. Wrong choice of site.

lection of operating battery chargers, dynamotors, and

electrical equipment must also be avoided. These

equipments may prove noisy and cause blanketing

of reception. Half-rhombic antennas providing signal

voltage gains of 10 to 50 times over and above half

wave vertical antennas are proportionately sensitive

to electrical noise as well as radio signals, and will

amplify noise considerably more if the antenna site

is carelessly chosen .

(d) Avoid installations on the side of a hill away

from the direction of the desired beam path ( fig . 8 ).

signals from half-rhombic antennas installed in such

a location will travel skyward at a high vertical angle,

radiating little power at low angles (desired direction )

or those angles effective for ground-wave coverage of

terrain up to 75 miles. However, sites on the side of

a hill toward the beam path and radio target will, for

short distances of communication , aid the low -angle

transmission and may be used .



WRONG

TL18213

Don 't choose a site on the side of a hill away from the radio target.

Signals will travel skyward, producing little ground wave.

Figure 8 . Wrong choice of site.

tenna (end connected to radio set) . If the spot where

the mast is to stand is soft loose soil, lay a large flat

stone, wide plank, or large heavy metal plate on the

ground as a base for the antenna mast.

( e) When concealment or speed of installation is

more important for tactical reasons than sites favor:

able for efficient installations, less attention may be

given to installation. Some of the gain of Antenna

Equipment RC -63 will be lost if care is not taken when

choosing a site ; however, the gain will, in most cases,

still be sufficient to warrant this type antenna instal

lation .

-- -
2
2 ' -

(f ) In choosing a site for Antenna Equipment

RC-63, remember that any type of workable antenna

may be used for temporary communication between

two or more stations, while a site is being located and

Antenna Equipment RC-63 is being installed.

22' -

2
2

NOTE. For purposes of clarity , illustra

tions in this manual do not show necessary

camouflage and concealment precautions.

These precautions must be closely followed

at installations of Antenna Equipment RC-63.

-

TL 15438

7 . INSTALLATION PROCEDURE

After having chosen a suitable site, erect the mast

approximately 40 feet from the input end of the an

Figure 9. Dimensional drawing of mast and stake layout,

showing a simple method for erecting an antonna mast at

point A .



a . Stake Layout. With the spot where the mast is

to stand as a center, three stakes, each 22 feet from

the center, are driven into the ground to form a tri.

angle. Follow the procedure outlined below. Dimen

sions are given in figure 9 .

( 1 ) Drive a stake lemporarily into the ground at the

spot where the mast is to stand (fig. 9 , point A .)

(2 ) Measure 22 feet from point A to point B , and

drive a stake into the ground at point B , slanting

b . Mast Assembly . The mast consists of four sec

tions which are designated as Mast Sections MS-91,

MS-92, MS-93, and MS-94, beginning with the top

section . Assemble the four sections on the ground as

outlined below and indicated in figure 10.

( 1) Attach Mast Sections MS-91 andMS-92 by insert

ing the metal tube socket on end ofMast Section MS-91

into the metal tube sleeve at the top of Mast Sec

tion MS- 92 .

MAST SECTION

MS - 92

MAST SECTION

MS -94

TL15448

Figure 10. Mast Section MS-94 being inserted into the two steel

guide brackets attached to Mast Section MS-92 .

away from point A . ( 2 ) Attach Mast Sections MS-93 and MS.94 by in .

serting the metal tube socket on end of Mast Section
( 3 ) Measure 11 feet in the opposite direction to point

C , and drive a temporary stake into the ground .
Mast Section MS-94.

(4 ) Measure 19 feet at right angles outward from C
( 3 ) With Mast Sections MS-91 and MS-92 attached

and drive a stake at D . Repeat and drive a stake at
and lying parallel to Mast SectionsMS-93 and MS-94

point E , both stakes slanting away from point A .
also attached , insert Mast Section MS-94 into the two

(5 ) Check to see that stakes at B , D , and E are each steel guide brackets on Mast Section MS-92; at the

22 feet from point A , forming an equilateral triangle same time insert Mast Section MS-91 into the steel

with A as the center. guide bracket on Mast Section MS-93 (fig. 10 ) .
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Figure 11. Antenna AN -36 being attached to Mast Section

(4 ) Secure Guy GY-35 (hoisting rope) to the mast

by attaching Hook FT-131, part of Block FT-127 , to

the eye provided on top of Mast Section MS-93, and

attach Hook FT-131 (at one end of Guy GY-35 ) to

bottom of Mast Section MS-92.

metal collar on top ofMast Section MS-93 with Hooks

FT-131 and adjust the guys to approximately their

correct length (27 feet) .

(6 ) Attach the center of Antenna AN -36 to the eye of

top ofMast Section MS-91, using the S -hook secured

to the center of Antenna AN -36 (fig . 11) .(5 ) Secure three guys GY- 34 to the three ears in the
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Figure 12. Erecting mast in a vertical position .

(1 ) Attach two GuysGY-34 to two guy stakes by mak
ing at least one complete loop over each stake. .
( 2 ) Lay base of mast against temporary stake C . ( fig .
9 ) and raise mast to a vertical position.

c. Erecting Mast Antenna and Counterpoise .
After two guys are previously looped over two of the
three guy stakes, themast is erected in a vertical posi
tion ( fig . 12) . A third guy is then attached to the
third guy stake. After themast is erected in a vertical
position and all three guy ropes are adjusted under
strain , the mast is hoisted to its full height and held1
secure in this position by looping Guy GY-35 (hoist
rope ) over one of the guy stakes. Antenna and counter
poise are then stretched out in the direction of the
beam and staked down .

( 3 ) Hold antenna mast in place with the third guy
- GY- 34 (fig . 12 ). While holding Guy GY-34 ,walk over

to third stake, make one complete loop around Stake
GP-2, and take up on the guy.
(4 ) Tighten up on all three guys. Put a heavy strain
on each and be sure the mast is in a vertical position.
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Figure 13 . Hoisting mast with Antenna AN - 36 lunging loose.

Figure 14 . Looping hoist rope over stake.
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( 10 ) Slide Terminal Block TM -194 along Antenna

AN -37 (counterpoise ) toward the far (beam ) end of

the antenna, and connect Antenna AN- 36 and Antenna

AN -37 to the appropriate binding post of Terminal

Block TM - 194. Terminal Block TM -194 is the antenna

terminating resistance.

d . Dismantling Antenna Equipment RC-63.

( 1) Pull the stakes out of the gound at both ends of

Antenna AN -36 and Antenna AN -37 , releasing the

strain on the antenna mast.

(2 ) Lower the antenna mast with Guy GY- 35 (hoist

ing rope) .

(5 ) Using Guy Rope GY-35 , hoist mast to its full

height ( fig . 13 ) and attach Guy Y-35 to one of

the guy stakes. Make one complete loop around guy

stake (fig. 14 ) and adjust guy for a slight strain .

(6 ) Remove stake C from base of mast ( fig . 9 ) .

(7 ) Stretch the input end of Antenna AN- 36 ( end

which connects to radio set ) out its full length and

slip a Stake GP-2 through the S -hook . Slip the same

stake through the S -hook attached to the clip end of

Antenna AN -37 (counterpoise) and, while stretching

Antenna AN -36 out with a little sag to it, drive Stake

GP-2 into the ground.

CAUTION : Never pull Antenna AN - 36

tight or put undue strain on it. The antenna

mast is pliable and pulling the antenna will

cause the mast to bend or arch over with a

possible break resulting.

(8 ) Unreel Antenna AN -37 (counterpoise ) its full

length , straight out past the mast, and slip a Stake

GP-2 through the S-hook. Stretch the far end of An

tenna AN -36 (end in direction of the beam ) out its

full length and slip the same stake through the S -hook.

Drive the stake into the ground, leaving a little sag in

the antenna.

(9 ) Adjust the stakes at both ends of Antenna AN- 36

and Antenna AN -37 (counterpoise ) so that no bend is

apparent in the mast and Antenna AN - 36 sags just a

little, as'illustrated in figure 1.

( 3 ) Release one Guy GY- 34 from Stake GP-2 and

carefully lower mast to the ground.

(4 ) Reel Antenna AN -36 and Antenna AN-37 with

Terminal Block TM -194 attached on separate Reels

RL-3 .

(5 ) Reel three Guys GY-34 and one Guy GY-35 to

gether on one Reel RL-3 and pack all parts of An..

tenna Equipment RC-63 in Bag BG -93.

8 . OPERATION .

a. Transmit-receive Operation . A half-rhombic

antenna works equally well on receiving or transmit

ting. If it will transmit a strong signal to a given

point, it will receive equally well from that point, the

ANTENNA - 50' WIRE ON EACH

SIDE OF MAST

TERMINAL BLOCK

TM - 194

COUNTERPOISE

HOIST

ROPE

DI
RE
CT
IO
N

OF TR
AN
SM
IS
SI
ON

GUY ROPE STAKE

2
2

-
22 '

R

- 40' _

TL 3169A ,

SET

Figure 15 . Antenna Equipment RC -63 set up for operation .



DISTANT

RECEIVERS

Figure 16. Ground and sky wave produced by Antenna Equip

ment RC-63.

ing through the ionosphere, or is reflected off the iono

sphere at a low vertical angle continuing past the

earth into space.

9. ORIENTATION OF ANTENNA FOR MAXI

MUM SIGNAL STRENGTH.

If it is desired to receive or transmit signals to one

locality, the antenna is normally aimed at that locality

with the aid of a compass, or other method which may

be available. For the greatest possible signal strength,

follow the procedure outlined below, after the initial

installation has been made.

power gain of the antenna being applied to both in

coming and outgoing signals. For example, if radio

transmitter A delivers 5 watts at 30 megacycles to An

tenna Equipment RC-63, which has a gain of five

times at this frequency, the effective power of the

transmitter will be increased, in the direct line of the

beam, to 25 watts. Similarly, signals received from a

5-watt station directly in the beam will be increased

in the direct line of the beam to a level equal to a

signal coming from a 25-watt station. This equal per

formance of an antenna on transmitting and receiving

is known as antenna reciprocity and is more fully cov

ered in TM 11-314, Antennas and Antenna Systems.

b. Ground Wave and Sky Wave. As is the case

with most very-high-and-ultra-high-frequency antenna

systems, transmissions from this antenna depend for

effect on the ground wave. As shown in figure 16, the

ground wave is sent out at a low vertical angle from

the antenna and, skirting the ground, is effective in

reaching receivers within approximately 5 to 25 miles

and under exceptional conditions more than 25 miles.

The sky-wave, power-radiated at a high vertical angle,

strikes the ionosphere and either is absorbed in travel.

a. Tune in the desired signal. Once tuned in, leave

the receiver controls fixed so that any changes in the

antenna will cause an increase or decrease in receiver

volume.

b. Using the mast as a center, rotate the entire an-,

tenna, counterpoise, and radio set from left to right

until a maximum received signal is produced on the

receiver. When a position is found, at which a maxi

mum signal is received from the desired station, stake

down and secure both ends of the antenna and counter

poise in the same manner as outlined in paragraph 7.

13
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( 3 ) Turn on the receiver and tune in a station to the

extreme left of the antenna. Station located at position

A or B (fig . 17) should be tuned in .

10. ORIENTATION FOR COMMUNICATION

WITH A GROUP OF STATIONS.

a . It may be desirable to transmit and receive the

strongest possible signals with a number of stations

spread over a wide sector. It will therefore be neces.

sary to analyze the beaming action and beam coverage

of the antenna.

( 4 ) Leave the receiver gain or volume control intact,

and tune in a station to the extreme right of the an

tenna by using only the receiver tuning control. Station

located at position E or F ( fig . 17) should be tuned in .

b . Antenna Equipment RC-63 concentrates radio

energy fed to it into a beam precisely as a searchlight

concentrates the light. it casts in the direction it is

pointed (fig. 18 ). Unlike a searchlight, however, the

width of the radio beam sent out by the antenna varies

with the frequency at which the antenna is used ; the

higher the frequency used, the sharper and more pow

erful the beam .

(5 ) If the signal strength from the station to the left

(station A ) is equal to the signal strength from the

station to the right (station F ) , no realignment of the

antenna is required. However, if the signal strength

from one side is weaker than from the other side, the

antenna will have to be rotated toward the weak station

balancing the signal strength from each station. Fol.

low the procedure given in paragraph 9.

SEARCHLIGHT
BEAM RADIO

BEAM

TL15210

Figure 18 . Radio anul searchlight beam .

c . When communication is desired between two or

more stations and the antenna has been installed in

the general direction of the stations, proceed as

follows:

( 1 ) Survey the area with a compass, or by observation

and available information , and draw a line on the

ground from the mast a short distance out toward

each station with which communication is desired .

This area outlined on the ground from the mast out

ward is the area to be covered by the antenna.

( 2) Pull up from the ground the two Stakes GP-2

which are holding the antenna and counterpoise in

place, and rotate the antenna and counterpoise to a

point half-way between the two extreme stations ( fig .

17 ) .

11. TRANSFER OF BEAM COVERAGE TO A

MAP.

Orientation of the antenna may be accomplished

with the aid of a map if desired. To help in quickly

laying out the beam produced by Antenna Equipment

RC-63 on anymap regardless of scale, figures 19 and

20 give a number of beam widths for various frequen .

cies at which the antenna is used . These beam widths

are drawn to scale and may be traced or transferred

to any map. By this method it is possible to ascertain

quickly whether the antenna at a given frequency will

cover the required area with sufficient signal strength .
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Figure 19. Beam angles at frequencies of 27 to 38 megacycles. Figure 20 . Beam angles at frequencies of 39 to 50 megacycles.

12. MATCHING ANTENNA TO TRANSMIT -

TER OR RECEIVER .

After Antenna Equipment RC -63 has been installed

and connected to a radio set, it will be necessary to

align the antenna tank circuits of the transmitter, and

the antenna circuits of the receiver.

a . Adjust the transmitter antenna tank circuits as

directed for the particular equipment in use. Align for

maximum antenna current.

b . Adjust the receiver antenna circuits as directed

for the particular equipment in use. Align the receiver

for greatest sensitivity.

13. TRANSMISSION LINE REQUIREMENTS.

a . In most equipment used with Antenna Equip

ment RC-63, Antennas AN-26 and AN- 27 terminate at

the radio set, allowing connection directly to antenna

terminals or tank coil.

b . If it is necessary to use a transmission line be

tween the antenna and the radio set, use a parallel

pair transmission line as follows.

( 1) Obtain the necessary length of No. 14 , No. 16 , or

No. 18 S-gauge copper wire.

( 2 ) Run two parallel wires evenly spaced at 2 to 21/2

inches apart connecting Antennas AN - 36 and AN -37

to the radio set.

( 3 ) Keep the transmission line as short as possible.

(4 ) Adjust transmission line length for maximum an - ,

tenna current with transmitter on transmit.

( 5 ) Check transmission line length for maximum sen

sitivity on receiver. The length and spacing of trans

mission line is important in matching antenna and

radio antenna circuits.

16



half-rhombic antennas may be placed side by side.

When installing half-rhombic antennas side by side,

space them approximately 200 feet apart, and in no

case less than 100 feet apart. The beams from the

antennas should fan outward . Never cross beams. Use

a common center area for the radio sets.

c. If half-rhombic antennas are installed , one in

front of the other or with beams crossing, the antennas

must be placed at least 2,000 feet apart.

tennas are

14. SIMULTANEOUS OPERATION OF TWO OR

MORE HALF-RHOMBIC ANTENNAS FOR THE

COVERAGE OF SEVERAL SECTIONS.

a . It may be desirable to cover two or more sec

tions simultaneously using half-rhombic antennas.

This may be accomplished by using two or more radio

sets connected to separate rhombic antennas, using

one radio set connected first to one antenna and then

to another antenna or using a combination of both

systems. When such operations are planned, half

rhombic antennas must be placed sufficient distances

apart so that the antennas or signals from the antennas

will not interact on each other.

b . As a relatively small amount of power is radi.

ated at right angles from these antennas, two or more

IC

NOTE : If half-rhombic antennas are in .

stalled , one in front of the other, or in such

a way that the beams cross at close range,

the radio beamswill interact at a large num

ber of frequencies, causing a bending of each

beam . This method should not be used.
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SECTION III

FUNCTIONING OF PARTS

15 . BEAM ACTION OF ANTENNA.

a. When properly erected and adjusted , half-rhom

bic antennas radiate a major portion of the radio -fre

quency power fed to them in the direction of the tri

angle baseline as sighted from the input end ( end

connected to radio set ) to the output end (end in di

rection or radiated beam ) . Antenna Equipment RC-63

acts to concentrate this radio power as a searchlight

concentrates a light beam ( fig. 18 ) .

counterpoise (fig. 21) . As this power Rows through

leg No. 1 and leg No. 2, each leg acts as if its were

an individual long-wire antenna, producing four major

lobes of power radiation at a very definite angular re

lation to the wire itself. This angular relation depends

on the length in wavelengths of each leg (see the

angles shown by arrows in figure 21 and marked A ) .

As the length of legs No. 1 and No. 2 are increased

at a given frequency, the lobes will lie closer to legs

LEG NO .1

LE
G
N
O
. 2

2

LEG NO.2

L
I
N
E

COUNTERPOISE BASE LINE

TL 11159

Figure 21. Radiation lobes produced by the individual legs oj

Antenna Equipment RC -63 .

b . Conversely , on reception, Antenna Equipment

RC -63 receives and amplifies signals within its beam :

area, rejecting or discriminating against signals arriv .

ing from localities outside the beam . The action on re

ceiving is similar to looking at a target through a

telescope; the target itself is magnified, the surround

ing area not seen.

No. 1 and 2, and the angles - will get smaller in

proportion .

b . When these antenna legs are tilted at a correct

angle in respect to ground, a combination of these

lobes take place. Lobes C and C1, and D and Dl com

bine to add their power, while lobes A and B and Al

and Bl act to cancel. Thus radiation from combined

legs 1 and 2 is then concentrated in two directions, di

rectly forward and directly to the rear. The terminat

ing resistance in Terminal Block TM -194 acts to elim .

inate the rear transmission .

16 . BEAM -FORMING FUNCTION OF WIRES.

a . Radio frequency power from the transmitter is

fed directly to leg No. 1 of the antenna and to the

acts

18
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Figure 22 . Current flow with and without the terminating re

sistance. Note that the antenna without a terminating resistance

is bidirectional, the antenna with a terminating resistance is

unidirectional. Direction of transmission is indicated by large

arrows.

c . The action of terminating resistance in elimin

ating rear transmission can easily be understood by

examining current flow . Figure 22 gives an analogy

of current flow in the antenna. Small arrows lying

close to the antenna wires indicate current flowing

from the transmission line to the far end of the an

tenna wire, and power is radiated in the forward di

rection of the antenna. The current arriving at the far

end of the antenna would normally be reflected back

and travel in the opposite direction as indicated by the

small arrows pointing from left to right (fig . 22 O ) .

While traveling in this opposite direction , the current

would radiate power in both directions ( forward and

backward ) . The terminating resistance, however, pre

vents this round trip by the current. Figure 22 @

shows the terminating resistor connected and current

flowing from the near to the far end of the antenna

and radiating energy in the forward direction only.

The current not radiated arrives at the terminating re.

sistance and is dissipated in the form of heat. The re

sult is only forward transmission by the antenna. The

terminating resistance in no way decreases the power

radiated forward , but merely absorbs the power

which, without it, would circulate throughout the an

tenna circuit upsetting the phase relation and causing

radiation in more than one direction.

moving in the opposite direction, and arriving at the

terminating resistance , are dissipated . Hence , recep

tion from the rear is eliminated. Signals which arrive

at angles other than those at the front or rear of the

antenna (from the sides, etc.) set up opposing cur

rents in the antenna wires cancelling each other to an

extentdepending on the angle from the forward center.

The sensitivity of the antenna is at a maximum straight

forward, and decreases to an increasingly greater ex

tent at angles away from the forward direction .

17 . SPREAD ANGLE OF THE ANTENNA TRI

ANGLE.

As can readily be seen from figure 21, it is essential

for the production of greatest beam power that an

tenna triangle legs No. 1 and 2 be set at an angle

which will produce maximum addition of lobes C and

Cl and maximum cancellation of lobes A and B

and Al and Bl. This upper spread angle for An

tenna Equipment FC -63 is approximately 100°, the

optimum angle for average lobe at frequencies of

30 to 70 megacycles, and therefore for maximum out

put. A further interesting and important character

istic of this antenna is that the optimum spread angle

varies in opposite direction to the optimum length of

the triangle legs for a change in frequency. Beam pro

duction by the antenna is therefore self-stabilized as

frequency is shifted .

IN COMING

SIGNALS

18. COUNTERPOISE FUNCTION .

The counter poise wire forming the base of the an.

tenna triangle serves as a low -resistance return for the

terminating resistance and completes the electrical cir

cuit of the antenna. It also serves, in part, as an arti

ficial ground underneath the antenna which , because

of its low resistance as compared to earth , acts to ma

terially increase transmitted and received signal

strength, likewise stabilizing the operation of the an

tenna over differing soil conditions.

19 . VERTICAL POLARIZATION .

Signals transmitted by Antenna Equipment RC-63

are vertically polarized , and therefore produce maxi.

mum signal in all vertical whip antennas used by field

radio stations or vehicular installations within the

beam of the antenna. This identical polarization is of

enormous advantage in missions assigned to Antenna

Equipment RC-63 . This antenna is also vertically

polarized on reception, providing increased signal

strength from whip antennas used by installations

within the beam area.

RECEIVER

R

TL 11169

Figure 23. Currents set up in the antenna wire by incoming

signals within the beam of the antenna.

d. The function of the antenna on receiving is simi

lar to its function on transmitting. Incoming signals,

within the antenna's forward beam , strike the antenna

and set up currents moving from left to right (far

end to receiver) as shown in figure 23. These currents

proceed through to the receiver. Signals arriving

from the rear of the antenna, however, set up currents

19



RESTRICTED

SECTION IV

MAINTENANCE

NOTE: Failure or unsatisfactory performance of equipment will be reported on W .D ., A .G .O . Form No. 468 .

If this form is not available, see TM 38 -250 .

unsoldered internal leads, or burned -out resistor. If

necessary, replace resistor.

(2 ) As a maintenance expedient to permit operation

of radio equipment with Antenna Equipment RC-63

when a replacement resistor is unavailable, use two

ground stakes in place of Terminal Block TM -194 and

proceed as follows:

: ( a ) Drive one stake into the ground at the far end

of the antenna and connect Antenna AN- 36 to it, mak

ing a good electrical connection .

(b ) Drive a second stake into the ground about 5

feet from the first stake. With test prod leads of ohm

meter, measure the stake to stake resistance. Relocate

the stake until resistance reads between 450 and 550

ohms.

a

20. ANTENNA ASSEMBLY.

. a . Check Antennas AN - 36 and AN-37 (counter

poise). See thatno kinks, Q -loops, or sharp right-angle

bends have been accidently made in the wire .

b . Clean antenna insulators with carbon tetrachlo

ride and see that they are not cracked or broken. Dirty

insulators will cause noisy and intermittant reception .

When transmitting, dirty insulators will cause loss of

radiated power with possible arcing across the insu -

lator. This may also upset the radiated beam angle of

the antenna.

c. Clean Terminal Block TM -194 with carbon te.

trachloride. Test for defective wiring or open circuit

in the terminal block . If resistance is open, the. an

tenna will not function properly, will become bidirec

tional and more noisy on reception , and will reflect

strong reactance back to the transmitter during trans

mitting on some frequencies. Proceed as follows:

( 1 ) Disconnect Antennas AN -36 and AN-37 from Ter

minal Block TM - 194 . Using a low -range ohmmeter,

check resistance across the terminals. The resistance

should be between 450 and 550 ohms. A continuity re

sistance between these values must be present. High

resistance readings may mean poor prod connections,

se

(c ) Connect the leg of Antenna AN -37 (counter

poise ) to the second stake, thus providing the antenna

with a suitable stopgap terminating resistance. If the

volume of water in the ground varies appreciably from

day to day, the resistance between stakes will likewise

vary.

d . Check connection of antenna at radio equipment

for continuity.



t RESTRICTED

SECTION V

SUPPLEMENTARY DATA

21. FIELD EXPEDIENTS, HALF-RHOMBIC AN

TENNAS.

For communication or other radio measures, it is

possible to use a half-rhombic antenna, correctly de

signed, at virtually any frequency at which the proper

physical support is available, thus putting to use the

large power gain and other advantages of this type of

radio-beam antenna. This use of half-rhombic anten

nas other than Antenna Equipment RC-63 is treated

in this manual to provide information for field ex

pedients. These antennas should be designed and used

only with permission, and under the guidance of the

officer in charge.

22. PHYSICAL LIMITATIONS OF HALF-RHOM

BIC ANTENNAS.

Since the triangular dimensions of the antennas

are related mathematically to the operating frequency

used, physical support at the correct height and suf

ficient wire for the triangle legs must be available to

permit the installation of a given half-rhombic anten

na. The height of this required support varies inversely

with frequency: the lower the frequency used, the

higher the support required for maximum gain, while

at higher frequencies this support becomes of such

practical size that lance poles, small masts, or trees

may be used.

COUNTERPOISE

TL titoo

Figure 24. Half-rhombic antenna triangle showing height of

the upper apex, wire length on a leg, and tilt angle.

23. WIRE LENGTH AND APEX ANGLES.

As previously stated, the required length of each

side of the antenna triangle, the height of the upper

apex angle above ground, and the counterpoise length

are interrelated. To visualize this, see figure 24.

a. In figure 24 the height of the triangle is shown

by the dotted line so marked.

b. The Wire length in wavelengths indicated on the

left leg is a measure which will be used for the design

of any half-rhombic antenna. How to convert it to feet

will be shown shortly.

c. The tilt angle 8 is of great importance to the de

sign and must be correct for maximum antenna gain.

d. The counterpoise length is determined by the leg

length and the angle 3

24. SIZE OF HALF-RHOMBIC ANTENNA

POWER GAIN AND WIDTH OF BEAM.

At any given frequency there are a number of half

rhombic sizes which may be used, varying from a min

imum size at which the beam will work at a given fre

quency, to a large size limited only by the height of

the support (balloon, kite, or pole), the weight of

wire the support will carry, and the length of wire

available. The larger the size at a given frequency, the

sharper the beam produced and the more gain realized

within that beam.

a. Various half-rhombic sizes are identified in engi

neering practice by referring to the number of elec

trical full wavelengths which lie on one of the ver.

tically-supported triangle legs. For instance, the half

rhombic antenna shown in figure 24 would be identi

fied by the number of full wavelengths which lie on

the leg marked wire length in wavelengths at a given

frequency. If there were two full wavelengths lying

on this leg at 40 megacycles it would be referred to

as a half-rhombic antenna with two full wavelengths

on a leg at 40 megacycles. This, in fact, is Antenna

Equipment RC-63.

21



b . Converting full wavelengths to feet is quickly

done by the formula :

Length of a full wavelength . 984

measured in feet Frequency in

megacycles

ground wave communication is desired on 30 mega

cycles. As an expedient it has been decided to erect

a half-rhombic antenna with two wavelengths on a leg

at that frequency. Then :

Length of a full wavelength
984

measured in feet
30

32.8 feet
c . The minimum size at which a half-rhombic an

tenna will perform satisfactorily is one having a single

full wavelength on a leg, or side, at the average fre.

quency at which it is to be operated .

25. HALF -RHOMBIC ANTENNA DESIGN

(fig . 25 ).

From the chart ( fig . 25 ) the triangular dimensions

of any half-rhombic antenna may be quickly derived .

Each vertically-supported leg of the antenna would

then measure 32.8 x 2 (for two wavelengths) or 65.6

feet. From figure 25 , the tilt angle B for an antenna

with two wavelengths on a leg is shown as approxi

mately 50°. As the tilt angle is exactly half the apex

angle, the entire apex angle will be 100°. The correct

counterpoise length will be that required to complete

the triangle, simply determined by a method shown in

the next paragraph.

T
I
L
T

A
N
G
L
E

O

0 2 4 6 8 10 12

WIRE LENGTH IN WAVELENGTHS

1 TL 11187

Figure 25 . Halj-rhombic antenna design chart showing till

angle plotted against wire length of each triangle leg.

The tilt angle B (fig . 25) is plotted against the wire

length measured in full wavelengths lying on an an

tenna triangle leg . For example, strong point-to -point

26 . TRIANGLE DIMENSIONS WITHOUT TRIG .

ONOMETRY.

In the above paragraph , the two leg lengths and the

apex angle were quickly derived. However , the height

of the required supporting pole or mast and the exact

counterpoise length were not obtained . To avoid trig.

onometric functions, the following table keys all di

mensions of the antenna triangle to the length of a

side. Note that each dimension is expressed in wave

lengths at the desired frequency. This is readily con

verted to linear feet by the formula in paragraph 24 .

Using this method, any size half-rhombic antenna may

be designed for any frequency by no more than multi

plication.

Number of wavelengths on

a triangle leg.

Tilt angle Height of the upper triangle apex from the
counterpoise ( pole height) , measured in wave

lengths at the operating frequency.
counterpoise (pole"height, Imeasured in"Waves

Entire counterpoise length
measured in wavelengths at

the operating frequency .

30°

50°

O
O

65°

67°

U
N
S
E
R
E

o
v
e
r
w
e

70°

70.5°

71°

72°

0 .87

1 .3

1.6

1 . 9

2 . 1

2 . 3

2 . 6

2 . 7

3 .0

3 . 3

3 . 4

3 . 5
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a . For example, the half-rhombic antenna using two

wavelengths on a side at 30 megacycles was quickly

found in paragraph 25 to have 65.6 feet on a leg .

Glancing at the table, it can be seen that an antenna

with two wavelengths on a leg has a tilt angle or 50°,

the pole height required 1.3 wavelengths, and the over

all counterpoise length 3 wavelengths. Since the length

of a wavelength at 30 megacycles was found to be 32.8

feet (by dividing the frequency in megacycles into

984 ), the height of the pole required will be 42.6 feet

and the counterpoise length 98 .4 feet.

an antenna having six wavelengths on a leg which,

the table indicated , requires a pole height of 2.3 wave

lengths or 56.5 easily possible with a 60 foot tree.

Simple multiplication then shows the antenna will

have 147.6 feet on each leg and 270.6 feet for its

counterpoise. The beam produced by this antenna may

be pointed in any direction simply by rotating the an

tenna around the tree.

d. Steel masts, or wooden masts using metal

guy wires must never be used . The presence of

metal support at the center of the antenna will

disrupt its functioning.

27. TRANSMISSION LINE AND TERMINAT

ING RESISTANCE ,

a. Teminal Block TM -194 supplied with Antenna

Equipment RC-63 may be used with any half-rhombic

antenna employed with radio equipment having a low

power radio transmitter. With medium or high -power

transmitters a 500-ohm resistor having higher wattage

is required .

b. Take another example . As a field expedient, a

very powerful beam is required to operate at 20 mega

cycles. The sector to be covered will be narrow ; there

fore the beam may be sharp and provide high gain . Be

cause balloon or kite support is available, the height

of the antenna supporting structure presents little or

no problem . It has therefore been decided to erect an

antenna with 12 wavelengths on a leg . The table shows

that an antenna with 12 wavelengths on each leg must

have its apex 3.5 wavelengths above ground, and a

counterpoise 23 wavelengths long. Dividing 984 by

the frequency in megacycles, or 20, we quickly find

that the length of a full wavelength at 20 megacycles

is 49.2 feet. Each leg of the triangle will then be 590

feet, the apex supported at 172.2 feet from the ground,

and the over-all counterpoise length 1,131.6 feet. The

gain of this antenna will approximate 18 decibels or

a signal voltage gain of 64 times that of a vertical

whip .

c. Where the size of the antenna will be wholly gov .

erned by the height of the supporting pole, tree, or

mast, calculations can be made using the tabular

column showing required pole heights, so that the

maximum size antenna (hence the greatest gain ) may

be designed for the available mast height. For ex

ample , a 60-foot palm tree may be available which

appears to offer excellent half-rhombic antenna sup

port. If the mean operating frequency to be used is

40 megacycles, dividing 984 by 40 shows a full wave

length to be 24.6 feet at that frequency. The table in

dicates that an antenna having two wavelengths on a

leg requires a mast height of 1.3 wavelengths, or 31.9

feet. As the tree is far taller than 31. 9, a larger an

tenna is possible, therefore the table is reexamined for

b . A two-wire parallel-line transmission line as out

lined in section II paragraph 13 may be used . This

transmission line must have a spacing of 2 to 21/2

inches and the wires must be equally spaced . Any

good insulator may be used or any good insulating

material may be substituted when 2-inch insulators

are not available.

28. SITES FOR HIGH -FREQUENCY OPERATION .

Where half-rhombic antennas are to be used for

quasi-optical (line of sight) , point-to-point work using

frequencies above 20 megacycles, the antenna should

be located on the highest possible ground for 'maxi.

mum effective range and signal strength . When so in

stalled, the half-rhombic antenna is one of the most

effective types of beam antennas for the propagation

and reception of high- frequency, vertically -polarized

signals. The use of this antenna will increase the dis

tance obtained many times above that provided by a

simple vertical dipole (half-wave antenna) at the same

average height above ground.



29. BEAM WIDTH .

The width of the beam produced by half-rhombic

antennas of various sizes are shown in figure 26 . The

widths are indicated within each angle and represent

an average over varying terrain and soil conditions.

They are drawn to half power; in other words, signals

sent at any angle within the spread indicated will be

more than half the maximum power of the beam .

10 660

3 WAVELENGTHS2 WAVELENGTHS
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4 WAVELENGTHS

PER LEGPER LEG

보 보 보

브 보 보 본

520

5 WAVELENGTHS 6 WAVELENGTHS 7 WAVELENGTHS
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Figure 26 . Approximate beam widths of various half-rhombic

antenna sizes.
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DESTRUCTION NOTICE

WHY – To prevent the enemy from using or salvaging this equipment for his benefit .

WHEN — When ordered by your commander.

HOW – 1. Smash — Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy

tools.

2. Cut – Use axes, handaxes,machetes.

3. Burn — Use gasoline, kerosene, oil, flame throwers, incendiary grenades.

S ,

4 . Explosives — Use firearms, grenades, TNT.

5 . Disposal – Bury in slit trenches, fox holes, other holes. Throw in streams.

Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION

OF THIS EQUIPMENT.

WHAT — 1. Smash — All insulators and spacers .

2 . Cut – All antenna wires, guy wires, transmission lines, dissipation

lines, down leads, and poles.

3. Burn — All instruction manuals, poles, and wire.

4 . Bend - All anchor rods, ground rods, and braces.

5. Bury or scatter — All remaining pieces of the above equipments including

all connectors, bolts, nuts, and washers.

DESTROY EVERYTHING

SAFETY NOTICE

VOLTAGES ON THE ANTENNA AND TRANSMISSION LINE ARE HIGH

ENOUGH TO ENDANGER LIFE AND MAY BE FATAL IF CONTACTED BY

OPERATING PERSONNEL. MAKE CERTAIN THAT TRANSMITTER IS OFF

WHEN MAKING ADJUSTMENTS .
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This manual supersedes TM 11- 2617, 24 October 1944.

PART ONE

INTRODUCTION

SECTION I. DESCRIPTION .

1 . GENERAL . 4 . PACKING INFORMATION .

a . This technicalmanual covers the construction a . Antenna Kit. The antenna kit comes from

of a three -wire curtain rhombic transmitting the manufacturer packed in three boxes. The

antenna . first box measures 998 x 2448 x 2448 inches and

weighs 171 pounds. Its volume is 3 . 1 cubic feet.

b . The purpose of the rhombic antenna is to The second box measures the same and weighs

direct radiation , thus providing a stronger signal 178 pounds. The third box measures 518 x 235/8 x

in the desired direction of transmission . 3194 inches and weighs 144 pounds. Its volume is

2 . 2 cubic feet.

2 . DESCRIPTION OF SYSTEM .

a . Transmission Line. The transmission line
b . Pole Guy Kit 75PX. This pole guy kit

consists of two three -strand conductors spaced 12
comes packed in a box measuring 7 x 15 x 112

inches apart, and has a characteristic impedance
inches. Its volume is 6.8 cubic feet; its weight

of 600 ohms.
is 202 pounds.

b . Antenna Curtain . The antenna curtain

(sidewires) consists of three copperweld conductors.

The three conductors are grouped at each end

and are anchored to the front and rear poles.

This multiple arrangement of the conductors lowers

the characteristic impedance of the antenna ,

thereby making it possible to match the system

to the 600-ohm transmission line.

c . Pole Guy Kit 75PXX . This pole guy kit

comes packed in a box measuring 7 x 18 x 124

inches. Its volume is 9 .04 cubic feet ; its weight

is 288 pounds.

· c. Dissipation Line. The dissipation line con

sists of a down lead and modified exponential line.

This dissipation line acts as a resistance dissipating

the power arriving at the end of the antenna. A

forced- perspective drawing of the line is shown in

figure 12.

d . Transmission Line Kit. The transmission

line kit comes packed in two boxes and one bundle .

One box measures 816 x 235/8 x 2334 inches and

weighs 186 pounds. Its volume is 2 .6 cubic feet.

The second box measures 155/8 x 2058 x 3434

inches and weighs 238 pounds. Its volume is 5 . 9

cubic feet. The bundle measures 394 x 334 x 79

inches and weighs 36 pounds. Its volume is 0 .6

cubic feet.

3 . FREQUENCY RANGE.

Seven sizes of antennas have been designed for

operation over various distance ranges at frequen

cies of 4 to 22 megacycles . Basic information

concerning the seven sizes of antennas is shown in

table 1, figure 32. With the exception of the side

wire length L , the tilt angle Ø , and the antenna

height above ground H , all antennas have the

same construction details.

e. Dissipation Line Kit. The dissipation line

kit comes packed in one box and one bundle . The

box measures 574 x 26 x 3034 inches and weighs

115 pounds. Its volume is 2 .5 cubic feet. The

bundle measures 214 x 234 x 79 inches and weighs

14 pounds. Its volume is 0 .3 cubic feet.

NOTE : This packing information is applicable for

Order No. 28719 -Phila -44. The stock numbers are

marked on the boxes.



SECTION II.

5. GENERAL.

Data tables and detail drawings are furnished

in this technical manual. The successful comple

tion of an installation with the materials and

equipment furnished depends on careful attention

to the instructions. Certain illustrations in this

manual are based on procurement drawings and

can be used in the field for checking dimensions of

components and for emergency manufacture of

repair parts. Figure 32a is detachable and may

be used as an original for making blueprint copies.

6. LOCATING ANTENNA.

a. If possible, locate the antenna on level or

evenly sloping open ground. If the antenna must

be situated on ground covered by woods or brush,

clear out around and between pole sites to facilitate

setting the poles and hanging the antenna curtain.

In selecting a site for an antenna, avoid obstruc

tions such as hills or buildings directly in front of

and on the bearing line of the antenna. No

obstruction in front of the antenna should be

more than 2° or 3° above the horizontal plane of

the antenna. This is approximately 200 or 300

feet at a distance of 1 mile from the antenna.

b. In general, construct the antennas as near

the transmitter building as is practicable for any

particular installation, and make the transmission

line as short as possible. The usual procedure is to

locate the antenna so that the transmission line

runs directly from the rear of the antenna to the

transmitter building.

7. ANTENNA ORIENTATION.

The bearing of an antenna, or its horizontal

direction of transmission or reception, is given in

degrees measured clockwise from true north. A

line bearing true north and south must therefore

be available before proceeding with the location of

the antenna. The bearing of the antenna should be

determined with an accuracy of plus or minus 15

minutes of arc.

8. GROUND ELEVATIONS.

Ground elevations at each antenna pole location

stake must be obtained for use in determining the

point above the ground for attaching the antenna

harness. These elevations are also required to

compute the position of the plane of the antenna

curtain where the antenna must be located on

uneven ground.

INSTALLATION.

9. LOCATING ANTENNA POLES.

a. The location of the front and rear poles of

the antenna should be determined by direct

standard steel tape measurements along the major

axis (bearing line) of the antenna. To determine

the location of the side poles, locate a stake on the

major axis at the midpoint of the antenna. Lay

off perpendiculars each side of the base line from

this midpoint, and then measure the correct

distance to the side poles on the minor axis of the

antenna. Pole-to-pole lengths and pole-to-pole

widths are shown in table 1, figure 32.

b. Locate pole location stakes with an accuracy

of plus or minus 0.2 foot. Measure all distances

at least twice to make certain that the desired

accuracy is obtained. Set four reference stakes

around each antenna pole location, two on the

antenna axis and two approximately at right

angles to the axis. Set these stakes at a sufficient

distance from the pole location to eliminate the

possibility of being disturbed while the pole is

being set.

c. Locate the dissipation line poles on the major

axis of the antenna with locations and distances

as shown in figure 32. f

10. LOCATING TRANSMISSION

LINE POLES.

Locate transmission line poles between the

antenna and the transmitter building in as nearly

a direct line as possible. Use a staggered spacing

in locating these poles so that no two adjacent

spans have the same length. Normally, use a 5

foot difference in spacing interval as follows:

100 feet, 105 feet, 95 feet, 100 feet, 95 feet, etc.

Maximum span lengths should not exceed 105 feet.

11. LOCATING ANCHORS.

a. Be sure that anchor guys have at least a

one-to-one lead; that is, the distance from the

base of the pole to the upper end of the guy is the

same or less than the horizontal distance from the

base of the pole to the guy strand or to the axis

thereof, depending upon the slope of the terrain.

Set a stake to indicate the point where the anchor

rod breaks the ground. Locate all antenna guys

along the axis of the antenna.

b. Locate transmission line corner anchors,

where required, on a line bisecting the interior

angle on the outside of the corner to be guyed.

2



EXAMPLE :c. Locate the dissipation line anchor on the

centerline of the dissipation line (at the weighted

end) . Anchor one end to the antenna end pole

as shown in figure 32 .

POLE

GROUND

ELEVATION

FRONT POLE = D'

Front

Right side + 3 .4

Left side + 2 .6

Rear - 5 . 2

GROUND

ELEVATION

AVERAGE = 0'

- 0 . 2

+ 3 . 2

+ 2 .4

- 5 .4

POINTS OF HARNESS

ATTACHMENT

ABOVE GROUND

P + 0 . 2

P - 3. 2

P - 2 .4

P + 5 . 4
12. ESTABLISHING PLANE OF

ANTENNA CURTAIN .

a . In many antenna locations the ground will

be more or less uneven , and elevations taken at

the antenna pole stakes may vary by several feet.

Where elevation variations are less than 10 feet,

the plane of the antenna should bemadehorizontal.

Because the pole heights and points of harness

attachments shown in table 1, figure 32, are for

level ground , pole heights and points of harness

attachmentmust be calculated for each pole of the

proposed antenna, taking into account the ground

elevation at the base of each pole .

b . Disregard the elevation atany pole where it is

considerably greater or less than the others.

Determine the average elevation by averaging the

remaining three elevations, and provide a longer

or shorter pole for the fourth location . With the

above exception , the elevations at all four antenna

pole stakes should be averaged, and the antenna

erected so that its plane is a distance H above this

average elevation .

c. Points of attachment of curtain harnesses

may be calculated as indicated in the following

example .

4 ) + 0 .8 = 0 .2 0 .0

Average + 0 . 2 0 .0

P = H + 12 Sag at 90° F .

(See table 1, fig . 32).

d . The calculation of the various dimensions

associated with the poles will be greatly facilitated

if a diagram is drawn similar to that show in figure

1. Make the diagram large enough so that all

dimensions for each pole can be put on it directly .

Required pole length = 1 ft + P + pole set + devi

ation of pole ground level from average ground level.

( + if ground is low at the pole ;

- if ground is high at the pole).

e . In some cases, due to irregularity of ground

conditions, reasonable doubt may exist as to the

accuracy of the average ground level. It is then

preferable to make the average antenna height a

few feet greater than that obtained by computation .

f. In calculating new pole heights , provide ap

proximately 1 foot of pole top above the harness

attachments. Because only one guy per pole is

AVERAGE

HEIGHT

RIGHT SIDE

3 . 2
AVERAGE

GROUND LEVEL

REAR 5 . 4
! FRONT

TLI3451

Figure 1. Average ground elevation diagram .



used, set the antenna poles the full required depth

indicated in table 2, figure 32. In no case should

the depths of setting be reduced by more than 10

percent.

g. Where ground elevations at antenna pole

stakes vary by more than 10 feet, the plane of the

antenna may be tilted to take advantage of the

ground slope. This applies only where the slope is

consistent from front to rear, and extends for at

least 1,000 yards in front of the antenna. In these

cases make the front and rear poles approximately

equal in height, to bring the major axis of the

antenna parallel to the average ground slope. The

minor axis of the antenna should be horizontal.

h. In order to design the antenna structure

properly for sloping ground, contour lines of the

area for a considerable distance must be available

and allowances made for the characteristics of the

terrain. It is advisable to locate the antenna on

level ground, or on ground where the difference in

average ground level from front to rear of the

antenna is not more than 20 feet.

13. POLE WORK.

a. Poles. Creosoted pine or fir, butt-treated

cedar, or poles of other woods obtained locally

may be used. Poles should be class 2 or heavier.

b. Stepping Poles. Stagger 9%- by 10-inch

spikehead pole steps 18 inches apart on opposite

sides of the pole. This makes steps on the same

side of the pole 36 inches apart. Drill guide holes

% inch in diameter and 3 inches deep in creosoted

pine poles before installing the steps. In Douglas

fir and cedar poles (soft woods) drill 3%-inch

diameter guide holes. All the boring work may be

done on the ground before the poles are set. Use

wood pole steps in place of spikehead pole steps

for the first three steps at the ground end of pole.

Install first step 36 inches from ground line. Install

steps on the antenna poles parallel with the axis

of the antenna. Figure 22 shows pole step data.

c. Setting Antenna Poles. (1) After the

antenna pole has been dug to the required size

and depth, set the pole and center it accurately in

the hole. Use temporary guys to keep the antenna

pole plumb while the hole is being backfilled and

tamped.

(2) When raising the antenna pole and centering

it in the hole, a gin pole approximately 5 feet longer

than half the length of the poles to be set will be

found convenient. The gin pole should have ade

quate temporary guying in four directions, and

may be raked toward the pole hole for ease in

setting the antenna pole. Since a 90-foot pole

may weigh 5,000 pounds, it is evident that pole

setting operations must be carefully planned.

(3) Attach the permanent back guy and the temp

orary guying to the antenna pole before it is raised.

Be sure that the bent thimble-eye eyebolt for the

guy and the thimble-eye eyenut for the antenna

harness are directly on the axis line of the antenna

before the earth is backfilled around the pole.

d. Setting Transmission Line Poles. Set the

transmission line poles, varying in height from 20

to 30 feet as required for grading, in accordance

with standard pole line construction practices.

Save time by attaching crossarms and fixtures to

line poles before they are set. Set all poles to the

full depths as required for individual pole lengths

as indicated in table 2, figure 32.

14. ANCHORS AND GUYS.

, a. Installing Anchors. (1) Expanding plate

anchors have been specified for these antennas but

alternate anchors of creosoted pine plank or logs,

concrete blocks, or other local substitutes of

sufficient holding power may be used.

(2) To install the explanding plate anchor, start

a hole at the anchor stake and extend it downward

at an angle in line with the guy. Make the hole

large enough to take the unexpanded or closed

anchor and deep enough to accomodate the full

length of anchor rod supplied. An earth auger

and digging bar may be used on the small holes

required for this type of anchor. After the anchor

hole is dug, attach the anchor rod to the anchor and

lower the assembly into the anchor hole. Expand

the anchor into the undisturbed sides of the hole

by pounding with a tamping bar or special expand

ing bar which fits around the anchor rod.

Thoroughly tamp the earth used in backfilling

the hole, especially at the bottom of the hole on

top of the anchor.

NOTE: Steel towers (73-foot, 7 inches) complete

with guys and anchors are available for all areas

where reduction of shipping space is important. A

steel pedestal base assembly is available for use in

supporting the tower instead of concrete, and may

be used where the soil will support 2,000 pounds

per square foot.

b. Guys. (1) All antenna pole guys should be

broken with strain insulators at 20-foot intervals

with the first insulator approximately 4 feet from

the eyebolt in the pole. The last section next to

4



the front and rear antenna poles, the last insulated

section may be made in the form of a bridle with

the strand passing from one anchor through the

porcelain strain insulator and back to the second

anchor, with a clamp at the insulator.

(7) Properly tension all guys. This may be done

using come-along-grips with a coffing hoistor

block and tackle.

the ground may be longer than 20 feet but should

not exceed 30 feet in length .

(2 ) Guys are furnished in kit sets. Two types are

provided , the 75PX (10800 lbs.) used on side poles

and the 75PXX (18000 lbs.) used on end poles.

Both are factory assembled . Each type of guy

uses strand , 3-bolt clamps each side of porcelain

strain insulators at 20 -foot intervals, a bent-eye

eyebolt, curved washers, anchor, and anchor rod ,

as indicated in figures 17 and 18 . This makes

possible quick and easy attachment of guys to

poles. Before installing the guys, check the

tightness of the bolts in the guy clamps.

( 3 ) Single guys, supporting the antenna curtain

stress only , are generally supplied to be used on

self supporting poles which have been set at proper

depth in firm earth (table 2 , fig . 32).

(4 ) Guys on transmission line and dissipation line

poles do not require insulators. The guys consist

of 56-inch strand (6000 lbs.) with one 3-bolt clamp

at each end together with an eyebolt, curved

washers, anchor, and anchor rod (supplied with

transmission and dissipation line kits ) .

(5) When guy kits are not available and guys have

to be made up on location , they should be fabricated

in a shop where the use of a vise and wrenches will

enable a thorough tightening of the clamps on the

enclosed strand . Use caution to prevent fracturing

or shearing of bolts or stripping of threads.

(6 ) At locations where the nature of the soil is

such that two anchors will be required for guys on

15 . ANTENNA CURTAIN .

High strength, 40-percent conductance, 3-strand

No. 12 AWG copperweld wire has been specified

for the antenna. Its rated breaking load is 2 ,236

pounds. Other wire, such as No. 6 AWG (0. 162),

40-percent conductance copperweld , may also be

used .

TL13460

Figure 3. Strain insulator for antenna curtain ends.

- 15 " -

TLI3464

Figure 4. Spreader insulator.

TL 13902

a . In handling the copperweld wire, be careful

not to nick or scratch the wire with pliers, sharp

rocks, or climbing spurs. Nicks which penetrate

through the outer shell of copper will expose the

steel core to corrosion , which will in time reduce

the strength of the wire. Be especially carefulFigure 2. Strain insulators for line and curtain sides.



A large heavy duty soldering iron , well tinned ,

may be used.

NOTE: Three-strand No. 12 AWG copperweld 40

percent conductivity has a breaking strength of

2 ,236 pounds. When annealed by too much heat, the

breaking strength is reduced more than 50 percent.

b . If the nature of the ground will permit, it

is advisable to fabricate the antenna curtain at

the location of the antenna. The antenna can then

be raised into position (on the poles) directly from

the ground . The poles provide convenient points

for dead -ending the wires while they are measured

under tension .

TL 13465

Figure 5 . Dissipation line insulator, exponential spreader.

when handling the wire used in the antenna cur

tain . When soldering served joints , cover the

joint with flux and hold it over a solder pot. Pour

hot 50 - 50 solder over the serving until the entire

I
M

w

TL13461

Figure 6. Transmission line insulator, support.

assembly is heated and solder has penetrated to the

center of the joint. The poured joint must be

handled carefully until it has cooled and the solder

becomes set . Although it is definitely not recom -

mended , served joints may be soldered using the

flame from a gasoline blowtorch . With this

method use extreme care to keep the flamemoving

and to apply only sufficientheat to melt the solder

into the joint. It is very easy to apply too much

heat with an open flame, thereby annealing the

copperweld wires and reducing their strength .

16 . FABRICATION OF

ANTENNA CURTAIN .

a . Measure from either the front or rear pole

anchor, along the center line of the antenna, a

distance equal to twice the side length (L ) of the

antenna specified , plus 5 feet. Drive a stake to

mark this distance. Set up a wire payout reel

at the anchor and pull out six copperweld antenna

wires between the anchor and the stake. Three

wires should pass on the left side of the antenna

poles, and three wires on the right side.



b. Slide a single long-bar strain insulator (fig. 2)

on each of these wires. Be sure that the glazed

saddleway end of each insulator is placed on the

wire.

c. To measure the wires of length L for the

antenna, fasten an insulator (with the antenna

wire attached) to an anchor. Attach at the op

posite end a wire grip with a set of small blocks,

and place the wire in tension. Place boxes or other

supports under the wire so that it will be in as

nearly a straight line as possible. The tension

should be at least 200 pounds, and each wire should

be measured under the same conditions of sag

and tension.

d. Starting from the bearing point of the pole

end of the insulator (fig. 3), measure off with a

standard steel tape a distance equal to twice the

side length (L) of the antenna specified, subtract .

the length of the insulator, and carefully mark the

wire for the bearing point of the insulator. The

wire length plus the length of the two insulators is

to be 2 L. As an example, this measurement is

2 feet x 375 feet = 750 feet for antenna type A.

Repeat the measurements to be sure of accuracy.

Mark the point so that it will not be lost. Two

pieces of friction tape, one each side of the mark,

wrapped around each wire is one way of retaining

the marks. Establish similar marks at the mid

point of each wire, to be used later in establishing

the insulator locations at the side poles of the

antenna. In every case attach the wire to the

insulator so that the mark falls on the bearing

point of the insulator.

e. Splice the transmission line down leads with

the antenna leads. Set up two coils of 3-strand

No. 12 AWG on two payout reels at the antenna

rear end pole. Pull two wires out on the ground,

each of sufficient length to allow erection of down

leads.

f. Slide a long-bar strain insulator (fig. 2) on

each of these wires. Be sure that the glazed saddle

way end of each insulator is placed on the wire.

g. Insert one of the wires into each saddleway at

opposite ends of a long-bar strain insulator used as

a spreader (fig. 32, detail 7).

h. Splice the antenna curtain wires and the

transmission line down lead to the metal-capped

large strain insulator (fig. 3).

i. This same procedure is followed for the dis

sipation line down leads at the front end pole,

except that two down leads, each made up of two

No. 14 AWG stainless steel wires are used instead

of the 3-strand No. 12 copperweld.

j. Down lead connections are illustrated in

fig. 32, detail 1. Be sure that the down lead hangs

through the saddleway of the metal-capped large

strain insulator.

k. Clean the group of seven wires (made up of

three antenna dead ends doubled back and the

down lead) so that they are bright, clean, free of

grease, dirt, oxide, or sulphate. Form these wires

into a tight and smooth group held by wire con

nectors as shown on figure 32, detail 1. Wrap

(serve) the group tightly and smoothly with No.

18 AWG tinned copper wire between wire con

nectors, and solder the joint.

1. After antenna dead-end splices are completed,

locate the bar insulator (fig. 2) used as a spreader

12 inches down from antenna in a level position,

lash, and hold permanently in place with tie wires

(fig. 32, detail 7). Use copperweld tie-wire on the

transmission line and stainless steel tie-wire on the

dissipation line.

m. Do not install the remaining regular insulator

spreaders (fig. 4) until after the antenna wires have

been erected, fastened, and sagged; and the down

leads pulled reasonably taut.

17. ERECTION OF ANTENNA CURTAIN.

The following steps are suggested as a sequence of

operation for erection of the antenna.

a. Lay each group of three curtain wires as

straight as possible on the ground between the

end poles. Shackle the end harness to the end

insulators, and move the side insulators along the

wires to their previously marked center location.

b. Using halyards or hand lines, hoist each end

of the assembled curtain shackle to the eyenut

on the pole. One end at a time may be raised.

Avoid kinking or bending the antenna wires at

any time.

c. Shackle the side harnesses to the side insula

tors, attach hand lines to the harnesses, and raise

the antenna sides into position. With the antenna

roughly positioned, check the anchors and guys

to bring the poles to approximate vertical position.

d. Pull up the antenna to 3 feet from the center

of the side poles and front pole, respectively, and

8-inches from the rear pole. The entire antenna

7



structure should now be approximately in position

and the antenna sag should be roughly as specified .

If the antenna does not fall reasonably into position

with these preliminary adjustments , the difficulty

should be found and remedied before accurate

adjustment of sag is undertaken .

18 . TRANSMISSION LINE .

a . The transmission line consists of two ( 3-strand

No. 12 AWG copperweld ) wires spaced 12 inches

apart, has a characteristic impedance of 600 ohms,

and connects the power output of the radio trans

mitter to the rhombic antenna. The down lead

constitutes part of the transmission line, and the

wire as furnished in rolls of specified length should

require splicing at terminal ends only .

b . Shackle the large -bar strain insulators, which

are already on the line wires, to the line end pole.

e . With the antenna approximately in position ,

locate a point on the side poles level with the

antenna wire nearest the pole. At a distance below

the point equalto the sag specified for the particular

rhombic antenna being built and the prevailing

atmospheric temperature, nail a lath horizontally

on the pole so that it can be plainly seen from either

end pole. Nail a lath similarly on each end pole

so that it can be seen from each side pole. Adjust

the saddle length to make the antenna wire dip to

the line formed by two laths. The saddle lengths

should be nearly 3 feet when the sag is correct.

See figure 14 for sag data for antenna curtain .

TL13501

Figure 8. Dissipation line insulator, spacer.

1

TLI3506

TL 13462

Figure 7 . Transmission line insulator, pole view . Figure 9 . Dissipation line insulator, support.
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end in large bar-strain insulators shackled to a

front-braced pole which also supports the horn

gaps (detail 5, fig . 32). Sag the transmission line

wires in accordance with the stringing sag and

tension data shown in figure 14 . Make the dead

end splice , and serve it together with a lead-in wire

of suitable length to connect to thehorn gap and to

pass through the plastic bushings of the entrance

bowl insulators into the transmitter building.

Place a small quantity of Duco household cement

(which may be obtained from station maintenance

kit) on the line wires where they pass through the

plastic bushings to make a water- tight seal.

Mount the two entrance bowl insulators on a

plywood mat so that their centers are spaced 12

inches apart (line spacing) . For details of wire

serving and splice see figure 15. Horn gap data

is indicated on figure 32 , note 5 , detail 5 . A horn

gap insulator is shown in figure 10 .

NOTE : Generally, it is less work to remove plywood

mat from the building casing , mount the insulators,

and reinstall the mat in the building casing.
TL13463

Figure 10 . Horn gap insulator.

The line wires pass freely through the glazed

saddleway of these insulators, thereby extending

line tension to the down leads (fig . 11) .

c. Support the line between the end poles using

2-wire line support insulators attached to inter-

mediate poles (figs. 6 and 7) . In most cases it

will be found that the transmission line wires will

stay in the slots of these insulators without being

fastened. However, a short piece of wire may be

inserted in the wire-retaining slot hole of the

insulator with the ends bent upward 12 inch to

keep the locking wire in place.

d . When line turns are required they should be

made using the intermediate pole 2 -wire line sup

port insulator with its major axis bisecting the

outside of the turn angle. Limit line turns to 30°

line turn for any one pole (detail 6 , fig . 32) . Divide

turns greater than 30° between two or more poles.

Back guys are required on turns that exceed 5°

and are led off the insulator side of the pole on an

axis bisecting the outside of the turn angle.

e . Terminate the transmission line at the station

19. DISSIPATION LINE.

a . The dissipation line is constructed of No. 14

AWG annealed stainless steel wire and includes

the down lead , all in one length . The down lead

portion is made up as a 2 -wire line, (each wire,

2 strands No. 14 AWG stainless steel long lay

twist ) spaced 12 inches and has a characteristic

impedance of approximately 650 ohms. The down

lead becomes part of the horizontal portion of the

dissipation line by a right-angle bend, and at this

point a modified exponential line begins (fig . 12) .

The 2-wire down lead is transformed into a 4 -wire

dissipation line without the necessity of joining

or splicing. The 12-inch spacing starts diminishing,

the 2 strands (long lay twist ) of each line wire now

starts to become separate spaced lines, and in this

manner in a line length of exactly 62. 5 feet the

12 inches spacing tapers to 5 .5 inches as the side

members diverge to 1. 3 inch at the dissipation

line spreader insulator (fig . 5 ) . From this point

on , in a line length of an additional 62.5 feet, the

5.5 -inch spacing tapers to 1. 3 inches, while the

side members remain spaced 1. 3 inches apart.

From this point, the line continues as a 1. 3 -inch

square spaced 4 -wire line. Themodified exponential

portion of the dissipation line transforms the

approximately 650 -ohm impedance of the down

leads to apprisimately 200 ohms. The equally

spaced 4-wire portion of the dissipation line

is fundamentally two 400-ohm lines in parallel,



one of which is terminated open circuit (free, not

connected to anything) and the other of which is

terminated short circuit (ends connected diagon

ally ) and grounded .

b . Shackle the large -bar strain insulators (fig. 2 )

which are already on the line wires, to the dissipa

tion line pole under the down leads. The dissipa

tion line wires pass freely through the glazed

saddleway of these insulators, thereby extending

line tension to the down leads. Twist together

the two No. 14 stainless steel wires that make up

each wire of the down leads in a " long lay twist"

(one twist in about 5 feet length of wires)

to keep the wires neatly together. String

the four wires in exponential formation (fig. 32) to

and through the first intermediate pole line support

insulator (fig . 9) and in equal spaced formation

(fig . 32) through the support insulators on the

remaining intermediate poles. Temporarily term

inate at the counterweight end pole . At this

point, attach a temporary rigging to put equal

tension of about 30 pounds, on each of the four

wires. Install the dissipation line spreader insula

tor (fig . 5 ) as indicated in figure 32. Install the

line supported spacer insulators (fig . 8 ) in the

middle of the spans of the equally spaced portion

of the dissipation line.

c . Measure off a distance of 172 feet from the

last line support insulator and mark this position

accurately on each of the wires. Remove the

tension rigging . Insert the wires in the end strain

insulators, (fig . 2 ) and fasten with wire connectors

so that the marks are located accurately in cor

responding positions of the end insulators. Allow

at least 18 inches of tail wire on each wire of the

diagonal pair, the bottom wire of which is next

to the pole . Make up the harness sets for line

tension and equalization , attach them to the

remaining ends of the end insulators, and install

them as indicated in figure 13. Install the counter

weight assembly. With the line under normal

tension , select the upper tail wire mentioned, bend

it back directly to the diagonally opposite bottom

wire, and seize both tail wires and fasten them

together with wire connectors. Splice the ground

wire to the tail wires a few inches below the line.

Leave enough slack in the ground wire to allow for

change in position with thermal changes in the

line. Cut off the tail wires of the other diagonal

pair of wires in the line about an inch beyond the

connector. As shown in figure 32 , install a 4 -wire

line spacer of the type used in the middle of spans

(fig . 8 ) as close as possible to the end strain insula

tors .

NOTE : The dimensions of the exponential line

portion of the dissipation line and spreader position

are critical.

d . The pulleys are for equalization and tension

of the dissipation line, and are shown in figures

26 and 27 .

PART TWO

OPERATING INSTRUCTIONS

No specific operating instructions.



PART THREE

PREVENTIVE MAINTENANCE

SECTION III. PREVENTIVE MAINTENANCE TECHNIQUES.

20 . MEANING OF PREVENTIVE NOTE : Leaded gasoline will not be recommended

as a cleaning fluid for any purpose . Solvent, Dry

MAINTENANCE. cleaning, Federal Specification P -S -661a , is available ,

as cleaning fluid , through established supply channels.

Preventive maintenance is a systematic series Oil, Fuel, Diesel, U . Š . Army Specification 2 -102B ,

may be used for cleaning purposes when dry -cleaning

of operations performed at regular intervals on solvent is not at hand. Since unleaded gasoline is

equipment to eliminate major break -downs and available only in limited quantities , and only in

certain locations, it should be used for cleaning

unwanted interruption in service, and to keep the purposes only when no other agent is suitable .

equipment operating at top efficiency. The prime

function of preventive maintenance is to prevent 24. RHOMBIC TRANSMITTING ANTENNA .

break-downs, and therefore, the need for repair .
a . Inspect. Inspect the antenna and trans

mission and dissipation lines for cleanliness of
21. DESCRIPTION OF PREVENTIVE

insulators and looseness of connections. Inspect
MAINTENANCE TECHNIQUES.

pole guys for proper tension .

a . General. This section of the manual con
b . Tighten . All loose connections and loose

tains specific instructions and serves as a guide for
guys.

personnel assigned to perform maintenance opera

tions. Usually six basic operations are performed. c. Clean . Using a clean cloth and dry - cleaning

However, in this manual only three are used, solvent, clean the antenna and transmission and

namely : Inspect, Tighten , and Clean . dissipation line insulators.

b . Inspect. Inspection in this manual consists

of carefully observing all parts of the antenna,

noticing especially the state of cleanliness.

c. Tighten and Clean . These two operations

are self-explanatory. Be careful when tightening .

Fittings tightened beyond the pressure for which

they are designed will be damaged or broken .

25. PREVENTIVE MAINTENANCE

CHECK LIST.

The following check list is a summary of the

preventive maintenance operations to be performed

on the rhombic transmitting antenna . The time

interval shown on the check list may be reduced

at any time by the local commander . However ,

for best performance of the equipment, it is recom

mended that the operations be performed at least

as frequently as called for in the check list. The

echelon column indicates which operations are

first echelon maintenance and which operations are

second echelon maintenance .

22. ITEMIZED PREVENTIVE

MAINTENANCE.

Preventive maintenance on the rhombic trans

mitting antenna will be performed once a year.

The equipment should be checked for satisfactory

performance after each timemaintenance work is

performed. Item

No. Operations . Item When performed
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23. COMMON MATERIALS NEEDED .

The following materials will be needed in per

forming preventive maintenance :

Common hand tools (TE -41 or equivalent).

Clean cloth .

Solvent, Dry-cleaning, Federal Specification

P - S -661a .

11 ITC Antenna

F IT

Feel Inspect Tighten

с

Clean

А

Adjust Lubricate



PART FOUR

AUXILIARY EQUIPMENT

Not used .

PART FIVE

REPAIR INSTRUCTIONS

SECTION IV . THEORY .

See TM 11-455, Radio Fundamentals, and TM 11-314 , Antennas and Antenna Systems.



APPENDIX

MAINTENANCE PARTS

26 . MAINTENANCE PARTS FOR RHOMBIC TRANSMITTING ANTENNA.

The following information was compiled on 27 March 1945. The appropriate section of the ASF

Signal Supply Catalog for Antenna Kit for Rhombic Transmitting Antenna (Drawing ES- E - 368 -D ) is :

SIG 10 -450 , Antenna Kit for Rhombic Transmitting Antenna

(Drawing ES - E - 368- D ), when published .

For the latest index of available catalog sections, see ASF Signal Supply Catalog SIG 2 .

Ref

symbol

( fig . 32)

Signal Corps

stock No.
Name of part and description

Quan.

Issued

per unit

5000 ft.

30 ft.

15 ft .

10 ft.

1 lb .

5 ( 1)

6

8 (1 )

2A1624

1A807 .12

1A115

1A90

1A116

1A818 . 1

3G1300 - 300

3G1100 -192

3G1250 -192. 3

5B1510 - 16

5B4305

5B20310

5B3449

5B3461

5B18043

5B18044

5B4209

4 ( 2)

ANTENNA KIT

WIRE: (3 strandsNo. 12 AWG ) copperweld ;40 % cond; high strength .

WIRE : 556" messenger ;GS; (6 ,000 lb .).

WIRE : 38 " messenger;GS; (10 ,800 lb ) .

WIRE: 26" messenger;GS; (18,000 lb ) .

WIRE : No. 18 AWG ; copper ; tinned ; soft drawn, for serving.

INSULATOR : strain ; 12 " ; (dwg. ES - A -32534- A ).

INSULATOR : strain ; 12 " ; (dwg. SC - A -286- D ) .

INSULATOR : spreader ; 12" ; (dwg. SC - A -258-A ).

BOLT: machine ; 58" x 16 " ;GIwith nut.

EYE NUT: thimble eye;GI; for 5/8 " bolt; (Hubbard No. 7510 ,or equal).

WASHER : curved ;GI; for 5/8 " bolt ; (Hubbard No. 7822, or equal).

CLAMP: guy ; 3-bolt; medium ; GI; (Hubbard No. 7449, or equal).

CLAMP: guy ; 3-bolt ; heavy ;GI; (Hubbard No. 7461, or equal) .

THIMBLE : steel; galv ; 38" rope; (Hubbard No. 7593, or equal).

THIMBLE : steel; galv ; 12 " rope; (Hubbard No. 7594, or equal).

CONNECTOR : solderless; Reliable No. 1F.

POLE GUY KIT 75PX

WIRE : 38" ;messenger ;GS; ( 10 ,800 lb ).
e
n

A

1

5 (1 )

9 ( 1)

13 (1 )

9 (1)

6 (1)

2 (1)

16 (4 )

2A1624 -4

1A90 117 ft.

Approx.

125B3461

5B1442- 16

5B4306

5B20312

5B20212 - 13

CLAMP: guy ; 3-bolt; heavy ; GI; (Hubbard No. 7461, or equal).

BOLT: bent eye; 34 " x 16 " ;GI; (Hubbard No. 6116 , or equal).

EYENUT;thimble eye ;GI; for 34 " bolt; (Hubbard No. 7511,or equal) .

WASHER : curved ;GI; for 34 " bent eye bolt; (Hubbard No. 7823, or

equal).

WASHER : square ; 3 " x 3 " ; 136" hole ; GI; for A rod ; (Hubbard No.

7817) .

ANCHOR : (A -H -9 ) ; 4 -way expanding ; 15 " diam . open .

ANCHOR ROD : (AH -7A ); 34 " x 9';GI; (Hubbard No. 8429, or equal).

INSULATOR : ball; strain ; (ThomasNo. 504,or equal).

PLATE : curved lift;GI; for 34 " bent eye bolt ; (Hubbard No. 8888 , or

equal) .

5B109

5B707A

3G1875 -504

5B1750424

Quantities shown in parenthesis are spares included in the basic quantities.



26 . MAINTENANCE PARTS FOR RHOMBIC TRANSMITTING ANTENNA (contd ).

Ref

symbol

(fig . 32)

Signal Corps

stock No.
Name of part and description

Quan.

Issued

per unit

a
o

27

5B10008 - 4 .5

5B17137

5A3710

6L1460

6L1430

SCREW : lag;GI; 12" x 492" .

STEP : pole ; 58" x 10 " ;GI; (Hubbard No. 7125 , or equal) .

STEP: pole ;wood ; (dwg. SC -A -4007-A ).

SPIKE : gauge No. 2 ; 6 " long ; (for upper nail fastening, wood step ).

SPIKE : gauge No. 5 ; 492" long ; (for lower nail fastening, wood step) .

POLE GUY KIT 75PXX

WIRE: 26" ;messenger;GS; (18 ,000 lb ).

| 3

ww

2A1624 - 3

1A116 125 ft .

Approx.

245B3461

5B1316 - 16

5B4308

5B20316

-
-

-

5B20077

-
-

5B110

5B708A

CLAMP: guy ; 3-bolt; heavy ; GI; (Hubbard No. 7461, or equal) .

BOLT: bent eye ; 1 " x 16 " ; GI; (Hubbard No. 6196 , or equal) .

EYENUT: thimble eye;GI; for 1" bolt ; (Hubbard No.7512, or equal).

WASHER : curved ; GI; for 1 " bent eyebolt ; (Hubbard No. 7824 , or

equal).

WASHER : square; 4 " x 4 " ; 136" hole ; GI; (Hubbard No. 7820, or

equal).

ANCHOR : (AH -10); 4 -way expanding ; 19 " diam open .

ANCHOR ROD : (AH - 8- A ) ; 1 " x 10 ' ; GI; (Hubbard No. 8440, or

equal).

INSULATOR : ball; strain ; (Thomas No. 506, or equal).

PLATE: curved lift ;GI; for 1 " bent eyebolt; (Hubbard No. 8899, or

equal) .

SCREW : lag ;GI; 12 " x 492" .

STEP: pole ; 5/8 " x 10 " ;GI; (Hubbard No. 7125 , or equal).

STEP: pole ;wood ; (dwg. SC - A -4007- A ) .

SPIKE : gauge No. 2 ; 6 " long; (for upper nail fastening , wood step ).

SPIKE: gauge No. 5 ; 412" long ; (for lower nail fastening, wood step ).

o
n
e

3G1875 -506

2A1624 - 2 /P1

5B10008 -4 .5

5B17137

5A3710

6L1460

6L1430

www-

2A1624 - 2

1A807 .12

1A115

1A806

3G1100 -192

3G1350 -88

3G1050 -128

1300 ft .

100 ft .

10 ft.

9 (1)

4 (1)

3 ( 1 )

TRANSMISSION LINE KIT

WIRE : ( 3 strands No. 12) ; copperweld ; 40 % cond; high strength .

WIRE : 516 " messenger; GS; (6 ,000 lb ) .

WIRE : No. 6 AWG; copper; hard-drawn ; for horn gap.

INSULATOR : strain ; 12" (dwg. SC - A -286 - D ) .

INSULATOR : stand off ; (dwg. ES- A -19521- C ) ; 10 ". .

INSULATOR : entrance bowl; including mounting hardware ; (dwg.

ES- C -32552- B ).

INSULATOR ASSEMBLY: transmission line support; 2 -wire spaced

12" ; including mounting hardware; (dwg. ES- C -32574- A ) .

SHACKLE : forged steel; galvanized ; for strain insulator; (dwg. SC -A

274 - D ) .

CROSS ARM : wood ; douglas fir ; 344 " x 4 /4 " x 18 " .

BOLT : oval eye ; 5/8 " x 12 " ; GI; (Hubard No. 39962, or equal).

BOLT : oval eye; 12 " x 8 " ;GI; (Hubbard No. 39938 , or equal).

BOLT: machine; 58" x 16 " ; GI;with nut.

3G1350- 103

2A1624-2 /S1
5 ( 1 )

5A1601.5

5B1309 -12. 1

45 ( 1 )

5B1510 - 16

Quantities shown in parenthesis are spares included in the basic quantities.
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26 . MAINTENANCE PARTS FOR RHOMBIC TRANSMITTING ANTENNA (contd ) .

Ref

symbol

( fig . 32)

Signal Corps

stock No.
Nameof part and description

Quan.

Issued

per unit

46

25

5B1505 -5 .5

5B10008 -4 .5

5B20310

5B20209- 11

11

3 ( 1 )

6L580262

5B2010949

18 ( 2 )

50 5B20111

w
a

ä
r

AO
N

O a
w

ww

( 1 )

12 5B3449

5B101

5B704

5B4426

5B17001. 5

5B18043

5B5283 .5

( 1 )

u
n

2A1624 - 1

1A807.12

1A115

1A814.13

1A706

1A708

3G1100 -192

3G1250 -80.5

3G1250 -192. 3

3G1350 - 76

3G1350 -77

3G1150 -99

BOLT: machine; 56" x 572" ;GI;with nut.

SCREW : lag ;GI; 42" x 472" .

WASHER : curved ;GI; for 5/8 " bolt; (Hubbard No. 7822, or equal) .

WASHER : square ; 214 " x 274 " ; 1416 " hole ; GI; (Hubbard No. 7813, or

equal).

WASHER : round; 38" hole; 78" OD ;GI.

WASHER : round, % 6 " hole ; 138" OD ;GI; (Hubbard No. 7803, or

equal) .

WASHER : round ; 146" hole; 134 " OD ;GI; (Hubbard No. 7805, or
equal) .

CLAMP: guy ; 3 -bolt; medium ; GI; (Hubbard No. 7449 , or equal).

ANCHOR : (AH - 1) ; 8 " cone-shaped.

ANCHOR ROD : (AH - 4 ) ; 5/8 " X 6 '; Spec 71-68.

GROUND ROD : (GP- 26 ); 12 " X 6 ';GI.

STAPLE : 142 " long; 316" spread; galv ; (Hubbard No. 7200, or equal).

THIMBLE: steel; galv ; 38" rope; (Hubbard No. 7593,or equal).

HOOK : guy ; J ; (Hubbard No. 758372, or equal).

· DISSIPATION LINE KIT

WIRE : (3 strands No. 12); copperweld ; 40 % cond ; high strength .

WIRE : 56"; messenger ;GS; (6 ,000 lb ).

WIRE : No. 14 AWG ; stainless steel; fully annealed .

WIRE : flexible wire tiller rope; galv 316", (Perko or equal).

WIRE : Alexible wire tiller rope, galv 14 " , (Perko or equal).

INSULATOR : strain ; 12" ; (dwg. SC - A -286 - D ).

INSULATOR : strain ; 4 " ; 34 " diam ; (dwg. ES- A -19517-A ).

INSULATOR : spreader ; 12 " ; (dwg. SC - A -258- A ).

INSULATOR : line support; 4 -wire spaced 1. 3 " ; (dwg . ES -A -19514 - B ) .

INSULATOR : spacer ; 4 -wire spaced 1.3 " ; (dwg. ES- A - 19512- B ).

INSULATOR : spacer; 4 -wire spaced rectangular; 5.5 " and 1.3 " ; (dwg.

ES- B - 32573 - B ) .

SHACKLE : forged steel; galv; for strain insulator; (dwg. SC - A -274- D ).

CROSS ARM : wood ; douglas fir ; 3 /4 " x 494 " x 18 " .

BOLT: oval eye; 58" x 12 " ;GI; (Hubbard No. 39962, or equal).

BOLT: oval eye ; 12 " x 8 " ;GI; (Hubbard No. 39938, or equal).

WASHER : curved ;GI; for 5/8 " bolt ; (Hubbard No. 7822 , or equal).

WASHER : square; 274 " x 244 " ; 1416 " hole ;GI; (Hubbard No. 7813, or

equal).

WASHER : round ; 26" hole ; 1 " OD ; 564" thick ; (Hubbard No. 7801,

or equal).

WASHER : round; % 6" hole; 138" OD ; (Hubbard No. 7803, or equal).

SCREW : lag ; 12 " x 492" .

25 ft.

40 ft.

1500 ft.

12 ft.

12 ft.

4 ( 1)

5 (1) E
E

-WN
N
W

NA
m
e
r

A
s
ſ

ŏ5i

4 ( 1)

2 (1)

3 ( 1)2A1624- 2 / S1

5A1601.5

5B1309- 12. 1

5B1308 - 8

5B20310

5B20209 -11

5B20080

5B20109

5B10008-4 .5

6 (2 )

25

Quantities shown in parenthesis are spares included in the basic quantities.
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26 . MAINTENANCE PARTS FOR RHOMBIC TRANSMITTING ANTENNA (contd ) .

Ref

symbol

(fig . 32)

Signal Corps

stock No.
Name of part and description

Quan.

Issued

per unit

ܚ
64

12

5B10006 -6A

5B3449
ܚ

10

5B101

5B704

5B4426

5B17001.5

ܝ
ܕ
ܝ
ܕ
ܝ
ܕ
ܝ
ܕ

ܶܘ

SCREW : lag ;GI; 36 " x 6 ".

CLAMP: guy; 3-bolt;medium ;GI; (Hubbard No. 7449, or equal).

EYENUT: thimble eye ;GI;for 5/8 " bolt; (Hubbard No. 7510 , or equal).

ANCHOR : (AH -1 ); 8 " cone-shaped .

ANCHOR ROD : (AH - 4 ) ; 58" x 6 '; Spec 71-68.

GROUND ROD : (GP- 26 ); 12 " x 6 ';GI.

STAPLE: 172 " long ; % 6 " spread ; galvanized ; (Hubbard No. 7200, or

equal).

HOOK : guy ; J ; (Hubbard No. 758372, or equal).

PULLEY : sheave; for line tension equalization ; (dwg. ES - A -19518- A ).

PULLEY : sheave ; for line tension ; (dwg. ES- B -19519 - A ).

CLIP : wire rope; % 6 " ;GS; (U -W ,GE Co, or equal).

CLIP : wire rope; 14 " ;GS; (Hubbard No. 7480 , or equal) .

CLIP : wire rope ; 56 " ; GS ; (Hubbard No. 7481, or equal) .

THIMBLE: steel; galvanized ; 38" rope; (Hubbard No. 7593,or equal).

CONNECTOR : wire ; (Reliable No. 1F , or equal) .

CONNECTOR : wire; (Reliable No. 109, or equal).

CONNECTOR : wire ; (Reliable No.4F with bar spacer,or equal).

ܝ
ܕ

ܚ

ܝ
ܕ

ܚ

535283. 5

6R7449

6R7449 - 1

5B4103

5B4104

5B4105

5B18043

5B4209

623185

5B4222

ܛ
69

ܘ
14

ܟ

16

70

9 ( 3)

12 ( 2 )

3 (1)74

Quantities shown in parenthesis are spares included in the basic quantities.



TL13507

Figure 11. Transmission line , down-lead view .
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SPAN

IN FEET
SAG IN INCHES TENSION IN POUNDS

Span 6007 9001

100

200 ]

| 2 . 3

3 . 6

5 . 1

| 2 . 8

6 . 5

6 . 4

2001

| 362

360

358

3 .8

5 . 9

8 . 4

125

60°7 | 2001

288 | 216

288 218

288 221150

175

200

7 . 1 8 . 7 11 . 4 357 288 223

L 11 . 4 288 2269 . 3

11 . 7

13. 9

225

355

353

16 . 7

18 . 1

| 21. 3

28816 . 5

17 . 1

228

245 352 288 230

250 14 . 6 | 17 . 9 22 . 2 352 288 231

270 350 288

275

17. 2

17 . 8

| 19 . 8

21. 1

| 25 . 9

| 26 . 8

29 .6

350

329

288

| 288

233

233

| 235290

300 288 236

315 23.6 288 237

288 238325

350

/ 20 . 8

| 21 .6

24 . 0

| 25 . 6

28 . 3

| 30 . 1

| 35 . 0

1 40 . 3

| 45. 6

| 51 . 5

/ 57 . 8

66 . 5

| 71 .6

288

349

348

347

345

3446

| 342

340

375 288

| 31 . 6

34 . 3

36 . 6

42 . 0

48 . 0

/ 53 .8

L 60 . 0

| 67 . 2

74 . 5

| 81.8

24 . 9

29 . 2

33 . 8

38 . 5

Loker . 0

49. 7

55. 8

62 . 2

2601

243

| 246400 | 288

425 288 248

450 338 288 250

251475 335 288

500 332 288 252

STRINGING SAG AND TENSION DATA

COPPERWELD CONDUCTOR

NOTE : THE ABOVE TABLES
3 STRANDS, # 12 , 40% CONDUCTIVITY

ARE BASED ON A 60°F . STRING

ING TENSION OF 288 LBS . , DATA A .AR CK. A .A . R . APPROVEDMY

12 . 8 % OF THE RATED BREAKING

STRENGTH OF THE CONDUCTOR .
DR . H . A . R . VERIFIED FE DATE

0 . C . SIG , O . US.WRMY

PLANT ENGINEERING AGENCY TESA -79529

- PHIL . PA.

Figure 14 . Wire sag data .20 TL 13457



DEAD END LOOP STARTED

DEAD END LOOP FINISHED

SPLICE STARTED

2 . MM0121000000000000-0000ML

SPLICE FINISHED

TL 13458

NOTES :

1 . POUR SOLDER OVER SERVE

DO NOT USE BLOW TORCH .

2 -EACH INDIVIDUAL WIRE SERVING

OF GROUP . 12 TURNS EACH .

SPLICE AND DEAD END DE TAILS FOR

STRANDED COPPER WELD

DATA AAR . Ick . A.A.R . APPROVED AT

Dr . A.A .R . VERIFIED TE DATE • slip . 43

0 . C . SIG . O . U . S . ARMY

PLANT ENGINEERING AGENCY
ES-A - 19352

PHILN , PA.

Figure 15 . Dead end and splice detail.
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Figure 16 . Transmission line insulator assembly, dwg. ES-C -32574- A .
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gºza azºº 2: 24&orazº) • *** szewº zººs are arzaz-e as:

Arya/-47 42e.7/w/-6 Azzºeaſººr-A, Gø'AzeezzTaxºe

Mºstock Nº DescripTION Iºasſock Nº DESCRIPTION

I I I sou, eurºi, 24'x isºwners suc, catawat) || rolzelsemãº ster, role, *.x or ei, ſaueeart we mix, arquay TL 13456

2TBDºo-IRIUFºoºººoººººTTTETsaroTºrº, rout, wood. Two sc-A-Zoo")

3 || 1 |5620312 wasner, curveb, G.Foax ºntoº 12 || 3 |&L14&o spike, G.I., GAGE Ne 2, & Long

T Žia o Twº, º Mºngº, C.s., ſoºoo lº) 13 || 3 |&L 1450 |$PikE, G.I., GAGE Ne5, 4%"LoNG - POLE GUY KIT 75 PX

5 || 12 |583441 |cLAM2 Guy, 3 bour, G.I., (Mustamp No.7441, or Laua) || 4 || 1 Nur, PART of ITEM ne 1 ASSEMBLED

& | 5 |*ins-seº insulaton, AALL, sſRAIN,(nomas Moxos, on toual, 15 I Nur, part of item Nels DATA A'zé CHECKEDfºlapprov[Deco

7 Ll Belos Anchoa. (AM-2),4w unawong, sºma opin iº || || º, curvº Tºroºººº-oº:::::::::) Awn L.R.P. FIED jº part O-2-43

- - *** A.V.”8 . I #: A crºor*ºxº::::::::: 17|1 Bºgoos-Ikaew, las, ai, Mºx4% Puant ENGINEER 0. º: ES5-32SOO A

9 || || 158 wº, square, r.s; weºutſºn) §§§"###

Figure 17. Pole guy 75PX, dwg. ES-B-32500-A.

FASTEN FOR SHiPMENT

These cuAMPS only
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—7, º §

(B)
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7&a 2….:~ 2:2%,2.) ºr * Zz, cze *ssºr axe seer, 2.4 ozo.
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- *Azareazzar-e, aery ºver 7zz cºo
IIFMºasſock Nº DESCRIPTION IBMºalsTOCK Ne DESCRIPTION

1 boº, etureri, " a cºeease "a size, or taua.) | o |ss Issinsz step out, Mº', o, e.l. (ºve east Neriºs.cs taua.)

2_LI Issaxos Iºri Nui, rºwstºre, cºfoº tº solº,ºTTT; Tºo Tºrº role wood,T(owo, sc-A-zoon) TL 13455

| 3 || 1 |5broilº Iwasatº, curved. GLFOR 1 Aprivejº 12 || 3 |&LIA40 SPIKE. G. L. GA&E Nº. 2, 4° long

4 º'lla, a wire, '4', wristwork, **, (laooo Lºs) 13 || 3 |*L 1430 spike, e.l., Gage Ne5, 4%"Long POLE GUY KIT 75 pxX ISSUE

5 |34 |583441 |CLAM? Gun, 3 Bouſ, G!, (Awuatº wo zºº, a town) i4 NUT, PART of ITtm Ne 1 - ASSEMBLED

• Is Bºxinsulator ºil, STRAINºows ºoºoº toual) is . . MuT, past of ITEM Nº. 8 data Zºº CHECKED

7 || 1 |5 silo Anchoa, (An-10), 4 war tipaxose, ºrbia open ig 1 Platt, tvavit LIFT, for 1 stwrirt soliº. pRawN u R P verified fºr part o 2, 43

• L. Bºoga Laxº~ * Wºrzºwº,ºTºI. Isºod-Bºw. As glº ICE CHIEF SIGNAL office R

2 || |ssion washin, wast, 4.4 lºcºoliſºº) §§§ES5 32507A

Figure 18. Pole guy 75PXX, dwg. ES-B-32502-A. 23
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DRAWN L . R . P. VERIFIED TE DATE 10 - 21 -43
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PLANT ENGINEERING AGENCY
PHILADELPHIA PENNA.

161

Figure 17 . Pole guy 75PX, dwg. ES- B- 32500-A .
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S - WRAPS - 2 - WRAPS
GALVANIZED WIRE 72 BWGT109 DIR ) GUY WIRE TAILCUP

DETAIL - A DETAIL - B

TEM STOCK N9 DESCRIPTION ITEMPLEOSTOCK NO DESCRIPTION
BOLT,BENTEYE, 1' x 16UBBARD NR 6196, OR EQUAL) 10 38 5817137 STEP, POLE, X * * 10* 6.1. (WUBBARD N2 7125,OR EQUAL )

2 1 SB4508 EYL NUT, THIMBLEYE, GISOR I BOLT, Gry s SA3710 STEP, POLE , WOOD, (owG . SC - A -4001)

5820316 WASHER, CURVED , GL, FOR 1 BENTEYE BOLT, 1236L1460 SPIKE, GL. GAGE NA 2 , 6 LONG

4 ARTIA116 WIRE, V ,MESSENGER, G .S ., ( 19. 000 LBS) 133 L 1430 SPIKE, GI, GAGE Ne5, 4 % LONG

324 502461 CLAMP, GUY, 3 BOLT, 6.1., (HUOMALO NO.7461,QCQUAY) 140 NUT PART OF TEM N21

6 3 361875-504 INSULATOR BALL , STRAIN ,( THOMAS N2504 OR EQUAL) 15 NUT, PART OF ITEM NO 8

7 I SB110 ANCHOR , (AN -10 ), 4 WAY LAPANDING , 19' DIA OPEN PLATE, CURVED LIFT, FOR I BENTLYE BOLT, 579 , laun

50708A ANCHOR ROD (AH -8A), *x10',(WURBARD NO. 844QOR EQUAL) 172 BIOOOS- SCREW , LAG, GI, * 4 %

T 582007 WASHER , SQUARE, 4x4; 1 % HOLL (www.lap . 7020) T T

WVOLALO NE
TOR ! DENTE DELLA QUAL

UMARD NO

POLE GUY KIT 75 PXX ISSUE

ASSEMBLED
DATA AAR CHECKED ATRAPPROVEDEZ B
DRAWN LRP VERIFIED TE DATE 10 21 43
OFFICE CHIEF SIGNAL OF FICER
PLANT ENGINEERING AGENCY
PHILADELPHIA PENNA.

Figure 18. Pole guy 75PXX,dwg. ES-B -32502- A .



EDIA

& DRILLORILL

t 1

SHACKLE - FORGED STEEL
7 DIP GALVANIZE

ARILL

DIAT
2 -HOLES

SECTION 14'

RAL BOTH ENDS

MATERIAL TO BE : GRADE SE RADI0 INSULATION , U . S .ARMY

SPEC. 7 - 229- 2 AS AMENDED AUG. 124941

PIN - CAD POLL STEEL

DP GALVANIZE

fia

GLAZE ALL OVER ( AS FAR AS
POSSIBLE INTO HOLES )

COTTER PIN - BRASS

D - ISSUE - CNNNGE IN
MATERIAL

CARREO Promet we
ISSUE - C - wowe w OUMENSA

CNCONART CAR

5 . 133ve . Change IN MATERMEh

Issue | ss.se

TL 16936

12 " SPREADER
INSULATOR

DATA Crocool .lt Approveo (
DRAWN LFR VERIFIQUIT DATE 7 - 9 -42

OC.SICO , U . S . ARMY
WASHINGTON ,DC

TL 14384

To nowe mono va energie

3" SHACKLE

Care:AAR. e encorso I
PAWN Van Juanmos para: 0-26-1919

C.SS.CO .USARMY SC-A2740 . C . SIGO ,US ARMY
WARNINOTON , s . c .

Figure 19 . 12 -inch spreader insulator, dwg. SC- A -258- A . Figure 20. 3-inch shackle,dwg. SC-A -274- D .

Dxie

-- - ---- - - -

THIS purt or Shad EWWY
option (somW ENOS Sae)

CERAMIC GANAR 2 - 2" OR BETTER
NMERICAN WUP STAT 075 . / - 194
GANZED MUL OVER CXCEPT ME MALE

V
R
E
C
T
I
O
N

O
F
G
R
A
I
N

LINER , KEND GMWAMET, PUWED TO PROVIDE CUSHION FM
SMACKLE PU a ovy STRANE 2

THIS IS Aut of THE MOLES A TO
NOLE IN CEANIC ACCONOMODATE STAND

SECTION RA up to OR SHACKLES
WITH PIN

NOTE :

ON TEST INSUINTOR ASSEMBLY SWNU SNOW ,
MINIMUM STRENGTN A TENSION OF 2400 POUNDS
USING STRAND SOTN ENOS, SND 2000 POUNDS USING
SNMCKLES PER DWG . SC - A - 257 - 0 .
TNE STRANO SNALL 7 STRANO, 600 pouno,
ARENKING STRENGTH .
TESTOFINSULATOR FRON EVERY 200 W ORACR SUT
NOT LESS TWIN 1 INSULATORS PER ORDER ; SELECTED
N Renow issue . D - CMC Airone H are > |

FETTWT

mor STRAIN INSULATOR
MAWWW - JK TECKED -NAR MortD- 7E
DATI -NAR VERVED - re TOATE - - 27- 43

TL 16938 Para continuing For SCA- 286D

NOTE
THE STEP SHALL BE MADE OF SOUNO, REASONABLY

STRAIGHT GRAINED WELL SEASONED OAK , FREE FRON UN
SOUND KNOTS , CNECKS DEEPER THAN AND SAPWOOD
NOT EXCEEDINS 25 % BY VOLUME

THE WANE ALLOWED IN BODY OF STEP SHALL NOT
EXCEED la "

THE MOREGULARITIES IN STEP BODY SHALL NOT
EXCEED 10 % Of VOLUNE

TNE STEP SHALL BE TREATED BY DIPPING IN A
HOT BATH OF CREOSOTE OIL .

THE DIMENSIONS NOT SHOWN MAY BE ACCORDING
70 THE CONTRACTORS STANDARD

POLE STEP

TL 13459
AUTOLNICATION

DRAWN LEF VEMPITO CIR
TRACER LEF AP MOVCO WLS

CHECKCO SN SIMS DATE 6 . 16 : 39

SIGNAL CONPS LAPORATORIES
ISSULA 6 . 16 39InRTMONMOUR

ENGINAN JIW

CM OF SECLA
ATPROVI ZOHà

SC .A .4007. A

Figure 21. Strain insulator, dwg. SC - A -286 - D . Figure 22. Pole step data,dwg. SC-A -4007-A .
24



டம்
NOTE 2

1 02 : . .. i

ARE

Note ad EJ ! U
CERAMIC Gemar 23*aP AFTTER »
AMERICAN W STANDARD CX - 49 muni 13°2.013

NOTES I- INSULNTOR TO BE IN MCCORDANCE WITN AWS C75. 2 - 1943
EXCEPT NOTED, WHITE GLAZE ALL OVER EXCEPT WOTE 4

2 - PEPTN g S407 70 PASS . 067 DN .WIRE THROUGH BOTN

PIECES AT RIGNT ANGLES 70 MAAR NXIS OF INSULATOR.
3 - WWEN NSSEMBLED SPRING SHALL MOVIar POSITIVE TENSION.

- GINZING MWY AF OMITTED FROM FUNT of soss,rare 'FIRING ALL SLOTS
. 072 . 00

-2.71.05
4

L
aDESCRIPTION

INSULNTUR,NALS, CERIMK, AS MDICATED

spong WIOSNER,MALTESE CROSS, BRONZE
1.2W TICK,(MAMAIDO SARE M I Apund

PIN Arass, PW , L . AS REQUIRED
WASHER , AMSS, MSWONNTED

COTTER PW , APASS, N5 WDICINTED

U
s
u
l

CERAMIC GA
AMERICAN WA

BETTER
NAVRD C 75 / - 1943

NOTE 1 - INSULATOR TO BE W ACCORDANCE WITH AWS
675.2 - 1943 exceptos notro; WNITI GLAZE ALL
OVER EXCEPT One E D .

TL 16937

TRANSMISSION ME INSULATOR ISSUE
INE SUPPORTED

00 OWN WIR LINE

MWWW -SK GMCKED Minores R
DNTNWAR VERVRED - 78 PATE - 9- 9- 44
mer CMEF SAONY KO

w man SA -13512

TL 16939

TRANSMISSION LINE WSULATOR ISSUE
200 OHM - WIRE LINE

PATW - A. A. R . WERVIES - TE morto com
DewW - SK CMRONTO AMR apr 8 -13

Presentation a ES-A1871BILA AD

Figure 23. Transmission line insulator, line supported ,

dwg. ES-A - 19512 -B .
Figure 24. Transmission line insulator, line support,

dwg. ES- A - 19514- B .

botol - toid

DIA HOLE Yc

- - -

*motora

H
a

CERAMIC - GRADE " F RADIO OR BETTER INSULATION
U . S . ARMY SPEC. 71 - 224D AS AMENDED AUG . 12 , 1941.

GLAZED ALL OVER EXCEPT ONE END .

*Amise

ITEM 40

BILL OF MATERIAL

DESCRIPTION

SMEAVS,CI, SEM STEEL G41
AYLE TOOIN ORONZE MED

OLOCA PATE . SYE , GAL , MARICATED

T TET 3TCEL , WAZ , TACITE

NOTE I 19 SENOL ITENS , AND 121

32 NAUVO

ve

Ort . A CT 4952NOLIN

* Shaw , NAUAR
AL AND SMEANT DEUR IN

IN "MORIA ATE " ( INC
COMPOUND W6 ) de MAH
TE GREAN

Mort WEARE ALL K , m
TO Amure on 42 .
TER ASSENAL MAN

دجن
PULLEY FOR TRANSMISSIONSSUR
LINE TENSION EQUALIZER

TL 16943

STRAIN INSULATOR
FOR 4 WIRE TRANS . LINE

DATAMR VERIFIED TE DDROVER

PRAWN RULEHECKED DATE 0645
SEL : CHINAL đFEE ,

PLANT ENGINEERING, ALTEACTES - A -19317
PHILADELPHIA , PENNA ,

DOWN DC CHECRID AIR JUMURD

DUA IR warna MATETL 19202
A Creating someone FS 419518 A .

Figure 25 . Strain insulator for 4 -wire transmission line,
dwg. ES- A - 19517 - A .

Figure 26 . Dissipation line pulley, dwg. ES- A - 19518 - A .

2525
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BILL OF MATERIAL

PESCRIPTION

SHE AVE,CI, SEMISTEEL ,GAL

ANTE TODIN BRONZE , DIA.
BZOCK PLATE , STEEL , GAL , FUBRICATED 25

SUPPORT RVET STEEL CAL, FABRICATED AS
INDICATED

SUPPORT AIVE AND SADDLE
STFEL CAL FIOR CAICP ASWDICATE

13121

NOTE 1 ASSEMOLE TENS 5 , 4, AND 5 THEN AL
VAN

NOTE 2 BEFORE 55 EN BLING SNEAVE IN BLOCK
LUBRICAZ 4XLE WD SHEAVE BEARINGS
With AVSLAPLATE IZINC COMPOUND wol,0K
RAPHITE GAEA SE

NOTE - SHEAVE SMALL X AREE TO REVOLVE ON
AXLE AFTER ASSEMOLT IS COMPLETED

TL 19201
Rive /

SCALE FULL WLE

PULLEY FOR TRANSMISSION See

LINE TENSION

PRANI ROC FRECKED AIR UPPROVED OUT
DATA AAR VERIRED TE PAIR 8 249

oc surnameusernameore E5B19519 ANOVI PRIAN

Figure 27. Dissipation line pulley, dwg. ES- B- 19519 - A .

- RHB. f- 20 - LONG

KERAMIC GRMOC PROW

OR BETTER U. S . MY MMC

71- 229 -0 AS AMENDED
AVG. 12 . 1941.

GLASED AU OVER EXCEPT
ENDIS

11
00

C n
o
n

U
U
U
L
U
U

.

METAL CAP BROSS
DRILL & TAP FOR 6 -20 SACEN2 NOTE : ON TEST WSULATOR

ASSEMBLY SHALL SNON A

MINIMUM STRENGTH IN
TENSION of 7000 LBS.

- CERAMIC GRADE 2 - 2 "
AP AKTTER , AMERICAN

WAR STANDARD C 79. 1-1113

-MALLERALE IRON
MOT DID GALVANIZED

Urewaltsam
NENT CEMENT JOINT

ENI CAPS MALEARE

IRON HOT DIP GNL .

TL 16941

TIHEL- LENGTH

A4 - INCHES

06- INCHES

C18- INCHES

D 10 -INCHES

TL 16940
C - 13SUE wale wenSJON WAWEED

AN 2 - 21 14 NACKED -A RALPXOTED - 10

STAND OFF INSULATOR
NOTE: PACK 2-416 SCREWS SIZE FOR
7 : 28,GAL. STEIL ,WITH EACH MOING CONDUCTOR
INSULATOR. DRAWW S.K. CHECKED-THE APPROVED

8 - 185UF - TYPE D RADEO 12 -Jo- - DATORAR VERIFIED- 7€ TORTE
CHECKED - ANR APPROVED - 72 ore Craiova suscenec

ISSUE

INSULATOR - STRAIN

DRAWW - SK CHECKED -A .NR NPPROVEO -Rmb
DATA -AAR VERIFIED - 7E PATE -14 - 12 - 23

or the entertainment ES-A -31534 Aopen FS-A-1952/ X

Figure 28. Stand-off insulator , dwg. ES-A - 19521- C . Figure 29. Strain insulator,dwg. ES-A -32534 -A .
26



- COMIC GRADE OR NTIER
MERKAN AR STANDARD 675 - 1943

UNO

MOT

VOLT SERTA

MOLE
T DU

+ 63

20.(GASKET)SÝ
- 20( Asker)of

C7ORTER BOLT CIRCLE

CLAMP DETAIL . nas . 002

16 . . oos TL 13452J DI
COLLAR

BUSHING DETAILBUSHING
NOTE /

BUSNING CEMENTED IN AL
DUCO NOUSEMOLD CEMENT. '

TU

ITONIN RER STOCK ME Arwal, MOUNTING MAT SNOM ONLY FOR ILLUST

RATION OF ASSEMBLY

DESCRIPTION

INSULATOR , AONE ONLY, AS IMOVICATED

GASKET, AS INDICATED, PALOK & TICK, VELHOUD,

CLANO, STEEL,CO MUDARKAN AS ADOMERATER
INFRACTED AS KATTE, WITH Colle , TRANS

PRRENT PUNSTIC, LUCITE OR SIMILAR
ALG STIK , f , 1, CAM , ITV WI, MOT A GAL
MT, Lock, AR wur FOR SALT, ITENS, NOT PO GOL

WASHER, PLIN , ROUND, TIK, GULRONCERfsalt

HACKER Vercorar
ENTRANCE BOWL INSULATOR

RSSEMBLY

DROW - SK JAECKED - AR D -RWS
PRTW - AAR . VERIFIED - 7€ AUTE - 128 - + +
ORTICE CHIEF SKONCA
PLANT ENGINEERING AND TAS -C - 32552

Figure 30. Bowl insulator, dwg. ES- C-32552- B .

NOTES: 1- INSULATOR TO BE IN ACCORDANCE WITH AWS 6752
- 1943, EXCEPT AS NOTED ; WHITE GLAZED ALL
OVER EXCEPT NOTE 4 .

2- DEPTN OF SLOT TO PASS . 067"DIN. WIRE THROVEN
BOTN PIECES AT RIGHT ANGLES TO MAJOR NXIS
of INSULATOR

3- WHEN ASSEMBLED SPRING SNALL PROVIDE
POSITIVE TENSION .

4 - GLAZING MAY BE OMITTED FROM FLAT OF BOSS,
FORSIRING

DIA .

NOTE 4

CERAMIC GRNDE 2- 3" OR
BETTER , AMERICAN WAR
STANDÁRD C75. - 1943

6 .072 .005

1. 3 : 0031

sí ? .055 –
- 6 . 2 -

TL 16942VTEM MOSTOCK NO DESCRIPTION

2 INSULATOR HALF CERAMIC, AS INDICATED
2 1 2 1 SPRING WASHER ,MALTESE CROSS, BRONZE,

. 200 THICKMEMURAMRO spec MC- 241

OR EQUAL

32 PIN , BRASS, DIA .,L . AS REQUIRED
42 WASHER , BRASS, AS INDICATED
52 COTTER PIN , BRNSS, AS INDICATED

DISSIPATION LINE WSULATOR ISSUE

LINE SUPPORTED

DRAWW- 5.K . WERED HAR APPROVED -form
DATR -PNR VERIFIED . HE PAF- 9 8. 11
OFFICE CHIEF SIGNAL OPEKER
PANT ENGINEERING HANDS-B -25BXLA PA

Figure 31. Dissipation line insulator, line supported , dwg. ES- B -32573- B .
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P
O

7592 OR F02

600

BIC TRANSMITTING ANTENNA SCHEMATIC

TUDISCOVO

W ARE

RONO
64a CO

20

O no

AVELLOSSO
21

22

1888 .

FRONT
POLE

DETAIL 7

BILL OF MATERIAL 52 + 59 704 BNCR (AH2 6 SPEC . 71-48
TEM MORA STOCK Na DESCRIPTION 537 584426 GROUND mo.laar ) - 6 ,62

21/ 624 ANTENNA KIT REQUIRED ) 5436 sa rool 5 stople, SPPERD, GAL , 1200,we dou )
SONO FT IRB07.12 MIRE, ( 3 STRANDS 2 AN OPPERNELA HOX.com , who 5 5818043 THIMOLEJTEEL,GALA

2 30 Fr 1115 MIRE MESSENGER ,G5, 76.000 285) 155 3 85283 5 WOOK, GUY, J. HUBBARD NO. 7589 1 . AR HOME
IS FTR 90 WIRE MESSENGER,G5,119, 800 LOS ) NOTE - FOR LINE FYCEEDING 500 FT IN LENTOH

+ OFT RIIG WIRE, MESSENGER ,G3, [ 18.000LBS ) NAD ONE ERW OF NEM 41 AND 200 FT OF ITEN I,

WIRE, ENG, COPPER, TINHED SOFT DRAWN FOR SERVING FOR ENCH RODITIONAL HUNDPED FEET OF TIME

61 4 1391900- 300 INSULATOR, STRAIN, 12 ; (Dno -ES- A - 32534 - R )
71 7 991100 - 192 INSULATOR , STRAIN , 12, DW6 - 5C- A - 286 - 0 )

6 2 301250- 12. INSULATOR, SPREADER, 12 , 7DW - 5 - - 258- - )

9 4 581510 - 16 T,MACHINE, * 1 ,61, WITH NUT 21424 - 1 DISSIPANOW LINE KIT ( LORD

704 504305 EYE NUT, TINGLE EYE,GI, forfour ( savae 25 FT 1880 7.12 WIRE( STRNDS 2 ). CopPEPWELO, FOXCOM ,HIGH STREET
5820310 WASHER, CUCHED,GL, Forf salt, 2. 0 FT AUS WE MESSENGER 61, (Calas )

12 12 583449 RMP.GUY, 3 BOLT,MEDIUM ,GZ, Guam mo sa 15007717814 .13 WIRE, 4 RW , STONLESS STEUL , FULLY ANNEALED
8 503461 CLAMP, GUY, 8047, HERVY, GI, 5712 FT IR 706 WIRE,HIVI NETIR VE 6 PEBDM FOUG )

145 5818043 Male,STREL,GAY I ' m ( " 890. roma ) so FT 19708 WIRE, FLOUBLE MIRE THLER FAGM (PERD LOWE

151 15818044 TWIMBLE, STEL, GMUY , me 90sroc ) 7 3 - 192 WSUNTOR,STRAN,21 /ow .- SC - 0 - 786 - 0 )
1612 584209 CONNECTOR, salsendeSS, PELURUF NO, IF,rameCE

59 750 -805 WSKLITOR, STROIN, Ow ,lomo 15- 17 - 195170)
3 X 250 -1923 INSUUNTUR, SPREIDER, 12, ( Dwo SC- R - 258- 2 )

3 36450 -7 INSK FITOR, LIME support WIRE SPACE - 13

COWG. 45- - 195 / 4 . 8 )
LN1624 4 POLE GUY KIT 75PxPRESYOWG-15-- 21500613 361350 - 17 WSUINTAL SAIR, WIE SPRCED -13.(ONG 13-# 17512- 6

1A90 WIRE, MESSENGER,GS,( 4,800 285.) 1 361150 - 9 ASUNTO , SARER - SAUCED RECTANGULAR,
| 12 | SOJ461 CLAMANY,JAKT, HEAVY,91, OR COUR -SS AND 13, 7DWS. ES- 8- 32573 - 8 )

17 $8 - 42-46 BKT, AUTOVE, 116,61, (name) 42 2 281624-261 SMRCKIE,FARCI SANGAL, FORS IN INSULATOR ,

584306 LYE NYT THIWALEYE, G. Z., Forf Ant M arma ) DWG SC - - -274- 0 )
19 SB20312 VISMER,CUINTO,GI, A fent ser a ) 14 . SRILDI. 5 CROSS LAN ,wm , DONGENS FIR , 3 4 . 18

20 S0702 /2 - 13 WASHER, SPORT , 123 ,61,FOR ARGO Chrome 1 + 1 2 58 / 309 - 12.1 SOLT, OVAL FYE,F 12 ,62, Nedvod
58109 AMC ( w -9), 4 WAY FIDANDING, 15 AVR . AN * 5 2 581308 - 8 sat amal EYE,18.6 267938. ok count )

58707R PNCHOR POD,(BN -18 ) 30 (647 , BOMOL ) 5820310 WASHER,CURVED, G 1,Farfset( 7922, soun )
235 361875- 504 INSULATOR, SKI, STRAW ( THOMAS na 304, OR Hom ) S820209 - WASNER SPUODE 27 . 264NACEGL

241 5 817504 PLN ,CURTED UFT,GI, AMTEN rat, 5020080 WASNER,POWD, XME,100,ETHICK,AL.(Ha a Roma)
S8100D8-4. 5 SCREW,114,GI ſids 49 + 5020109 Wasner, carne, voue,if 60,61, 6700s a roun )
5817137 STEP, POLE, 1 : 1 ;61, (Hora MUAL ) 25 sams- 4.5 SCREW , LM , 6 . 1 , 1 .

SA3710 STE POLE,NOVO (DWG SC - A - 4007- A ) 64 3 581006 - 6 SCREW, ING,GL, 6 '

28 3 1410 SPIKE,GI,GAGE NO.2 ,62016. 503449 Compon , IDOLT,MEDM,GI, ( noun )
29 3 621430 SPIKT,GZ, GUONO.Sicon 584305 EYE NUT, THIMBUE EYE,67,rue font

58101 ANCHOR,( AWD, COME SHarper

521 58104 ONCHOR 200, (A s , Sprc. 71 -68
504126 GROUND POO, (GP- ), fi 'GI

2016 24 - 9 POLE GUY KIT 8 -2280WS 7 SD17001 5 STAPU , 12, SPREND,GML,

usa 1116 WIRE, MESSENGER ,GS, (17000 Los ) 55 58S283. 5 Hoor,GWWwRD M 73891 , OREL

583461 clamp, GAY, JBOLT,NERVY,64 (MO,MARCO ) 165 W 1449 PUY, SHENVE, FOR LINE TENSION EQUALIZATION ,

SB1316 -16 MKT,BENTEVE,176,61. ( en carne ) COWG -15- 2 -19518 - )

31 , 504908 EYE NUT, THIMAL ENE, GL, POR uz ( 1952, ok rum ) 14611 627419-1 PULLEY, SNEAVE, FOR LINE TENSION, Com ES - 1981

S020316 WASHER CURVES,G1,FOR 1 BENT EXEmuz (Hozan coun ) 67 12 584 103 UP WIRI RORE 40s, w,62co, OR FOUL )
5920077 WASNER,SOMA ,qid; } WALL,GZ (7920,or moun ) 1681 * 584104 CLIPWIRE POPE, GS, NURIA No 7489, LOUR )

1 58110 ANCHOR ( AN - 10 ) 4 WAYEXPANDING, 19 . 011. OPEN 504105 (UP, WIRE POPE, GS,(WUBBARD MO.M81,ne roma )
ss , sorosa ANCHOR ROO, (aws-1 ), 110,67 (W oor roun ) 5019043 ThimolE, STEEL,GAL, POPE, ( +599, qual )
365 -SO INSULATOR, SKL, STRAW , ( TNOMNS NO SOL, OR LOUA ) 6 501209 CONNECTOR, WIRE, MLINNLE, NO. 1F, Krom

371 281624- 27 PUNTE CURVED LIFT,GI, POR / KONT ETE SATI 70 10 623185 CONNECTOR, WIRL,REUNSUE,NO. 109,Hlou d

25 2 SD /MOO8- 4. 5 SCREW,LNG, GI, (if 74 2 584222 CONNFCTOR, WIRE, RELIABLE,MD4F -WITH ER SIKRE ,

5817137 STED,POLE, A 36 ,6.1, ( 205, cu ) OR FQUAL

SA3710 STOP, POLE,WOOD, Cowo SC-A 4007- 8)
611460 SPIKE,GZ,GAGE NO.2, 6 love (Federer
641+ 30 SPIKY,GI,GAGE NA S, -12ano ,como POLES

71 POLE , WOOD , ANTENNA
72 pole, WOOD, LINE

WF16NT, CONCRETE,MADE ON LOCATION

211624 - 2 TRANSMISSION LINE KIT (MCQUIRCO
1300 FT (RA07.12 WIRE (ISTPANDS 12 copPERHELD 40 cm M 6TH

2100 FT (A115 WIRE, 4 MESSENGERGS, (6000 285 )
38 O FT1N906 WIRE , ARG, COPPER,HARD ARTWW, FOR NOEN GRP

7 8 391100 . 1921INSULATUL ST PAIN, 12 on - SC - 2360

39 3 360350 - 88 INSALATA , STAND- ( Mc -- - 19821- C ), 10 "
40 2 397050 - 128 INSULATOR, ENTRANCE BOWL, INCIVOINUS MOUNTING

NORDWARE (ONG - ES -C 32852 - 8 )
1361350 - 103 INSULATOP ASSENSLY TRANS LINE SUPPORT, 2 WIRE

SPACED 12, INCLUDING MOUNTING HAROWARE,

(DWG - ES- C- 32574 - A )
281624 - 2 SWMEKTE, ARE THE,GAIL , FOR STRAIN Sulatae ,

Trong NE - A-24- 0 )
SN1601.5 CROSS ARM , wone, DOUGLAS FR , stieping

2 58/ 309- 12 . BACT, ORAL EXE, 12 , GL.
581308 BAUT, OVAL EYE, 1 . 8 ,61, 6
S81510 - 66 x 7, MACWINE, finaL,WITW NUT

sausos-SS SALT, MACHINE, . sí,GI, WITH NUT

25 SB/0001- 45 SCREW ,LM ,GI, * . . "

58203/ 0 WASHER, CURVED,GL, For ou 15 SUE- D - Erraes CORRECTID, TEM 74 moes - R

2 5820209 11 WASHER, SPOL.212, Mall,G2,( ,NATO )
62580262 WASHER, ROUND, NALE, 1 '00 ,GI, RHOMBIC TRANSMITTING ANTEYNT Sue
5020109 WASHER,POUND, ME,1f0061, ( 2009, 00 ) ( 3 WIRE CURTAIN )
S82011 WASHER,ROUND, welt, dao,as, (MOSSMOWA ) TL 13453 DRAWN SK CHICKED - MAR TAKDRIS

18 503449 CLAMP, GUY, JMJWEM ,GI, DATA AIR VLED-T age - 2040

5810I ANCOR , (NN ), CONE SWAPED OFFICE CHIEF SOU FICFR
NOT ENGINEO DEMY

DI PA

POLE GUY
DETAIL 8

471

HTARE

Figure 32. Installation dwg. ES- E - 368- D .
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