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WARNING
SHOCK HAZARD

This equipment contains dangerous voltages which can cause injury or death by severe electrical shock.
Be extremely careful when making voltage measurements or other checks with the equipment connected

to the power source during troubleshooting. Always disconnect the power source before making any
continuity tests.
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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedures and therefore do not
appear elsewhere in this publication. These are recommended precautions that personnel must understand and apply
during many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace components or make
adjustments inside the equipment with the voltage supply turned on. To avoid casualties, always remove power and
ground a circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for the purpose of servicing or
adjusting the equipment except in the presence of someone who is capable of rendering aid.

RESUSCITATION
Personnel working with or near high voltages should be familiar with modern methods of resuscitation.
The following warnings and cautions appear in the text of this manual and are repeated here for emphasis.

CAUTION
Prepare a fine grain surface on top of piers. Allow minimum of 28 days for the concrete to cure
before erecting tower. Otherwise piers will not adequately support tower and hoist. (Page 2-10)

CAUTION
Be sure that right and left tower pivots are not 1800 out of alignment. Otherwise pivot
assemblies may be damaged when the tower section is raised. (Page 2-11)

WARNING
When working on structural tower, use safety climbing belts and pass tools and materials by
using appropriate containers or ropes. (Page 2-11)

WARNING
Truck winch and hoist cables used for raising assemblies and restraining the tower during
erection must have a minimum workload rating of 1 ton. The winch truck must be capable of
effectively braking, lowering, and safely holding this I-ton load. (Page 2-14)

\'
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WARNING
There shall be at least two full wraps of cable on drum of tower hoist during its operation. (Page
2-15)

CAUTION
Before raising tower section No. 1, be sure that the tower pivots are properly aligned and not
1800 out of alignment. Otherwise pivot assemblies may be damaged when tower section No. 1 is
raised. (Page 2-15)

CAUTION
When tower section No. 1 is almost raised and before it is set down completely, check alignment
of the studs in tower support with the mating holes in tower leg that sets down. If holes and
studs do not align, correct alignment to prevent damage to tower leg or tower support. (Page 2-
15)

CAUTION
When lowering tower section No. 1, put blocks of equal height beneath the pivoting tower legs.
Otherwise damage to the tower or to the piers could result when these legs rest on the piers,
especially if the terrain is uneven. The supporting blocks must be the right height for allowing
the attachment of tower section No. 2, and they must be capable of supporting 1000 pounds
each. (Page 2-15)

CAUTION
Make sure that tower braces No. 6 are attached to tower leg assemblies in the prescribed manner.
Otherwise the multiple-leg sling assembly may damage brace when tower is raised. (Page 2-17)

CAUTION
The blocks that support the top tower section (tower section No. 4) must be able to support a
load of 2,000 pounds. This capacity is necessary because of the additional weight of the tower
adapter which is attached before the tower is raised. (Page 2-18)

WARNING
The tower must be guyed or otherwise secured against high winds. (Pages 2-18, 2-20)

Vi
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CAUTION
When installing scaffold winch assembly, make sure that crank axis is parallel to tower face A.
The winch will then be able to move the antenna carriage when it rides on the horizontal tracks
on the tower adapter. (Page 2-20)

CAUTION
Before tower is completely erect, check alignment of studs in tower support with mating holes in
tower leg that comes down. If holes and studs do not align, correct the alignment. Otherwise
damage to tower leg or tower support will result. (Page 2-23)

WARNING
Never use elevator erection sling to raise structural member when sling is supporting member by
frictional contact only. Sling must go through hole or be safely secured over welded track tabs
when lifting track or brace. Elevator hoist operator must stand inside tower while operating
hoist, to avoid being under members being raised. (Page 2-29)

CAUTION
Before beginning to raise or lower loads, always operate controls momentarily to eliminate all
slack in cable. Otherwise starting can cause shock load, which can cause damage to hoist or
rigging. (Page 2-29)

WARNING
Persons must never try to ride elevator. It does not have safety features required for carrying
persons. (Page 2-32)

CAUTION
Before raising or lowering load with elevator hoist, always operate controls momentarily to
eliminate all slack in cable. This way shock load and resulting damages to hoist or rigging are
avoided. (Page 2-32)

WARNING
Do not let elevator assembly go beyond its upper limit of travel. Take extreme care when it
approaches this position. Otherwise excessive cable stress could result, and this stress could
cause equipment failure or injury to persons. (Pages 2-32, 5-13)

Vil
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WARNING
Because of weight differences between loaded and unloaded elevator assembly, shear pins may
bind in locked position. If this binding occurs, do not attempt to force shear pins. Instead,
operate hoist to allow their removal. (Page 2-32)

CAUTION
When antenna is assembled, be sure that side without protruding elements will face tower after
antenna is attached to carriage. (Page 2-33)

WARNING
Test elevator and carriage for proper operation and for alignment before beginning to attach
antenna. Be sure that crank axis of tower adapter winch is parallel to tower face A. Then the
winch can move the antenna carriage as is rides on tower adapter tracks. (Page 2-33)

WARNING
The bottom rollers of the elevator assembly must always be at least 6 inches from the bottom
ends of lowest track section. (Page 2-33)

CAUTION
Before raising or lowering load with elevator hoist, always operate controls momentarily to
eliminate all slack in cable. Otherwise shock loading may result which can cause damage to
hoist or rigging. (Page 2-33)

WARNING
High voltage is used in operation of electric hoists. Death or injury may result from contact with
high voltage connections. The 230/460-volt power for hoist motors and controls is lethal.
Disconnect this power before servicing hoist motors or controls, or any hoist circuits. (Pages 2-
34, 5-11,7-1)

CAUTION
Always push buttons momentarily to eliminate all slack in the line before trying to hoist load.
Otherwise starting can cause shock loading, which can cause damage to hoist and rigging.
(Page 3-1)

viii
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CAUTION
Before raising or lowering load with elevator hoist, always operate controls momentarily to
eliminate all slack in cable. Otherwise starting can cause shock load which could cause damage
to hoist or to rigging. (Page 5-13)

CAUTION
When antenna is lowered, be sure that side of antenna that faces tower does not have protruding
elements that would interfere with elevator motion. (Page 5-13)

WARNING
When elevator is lowered, bottom roller assemblies of elevator assembly must be at least 6
inches from bottom of lowest track section. (Page 5-13)

WARNING
Never use elevator erection sling to raise structural member when sling is supporting member by
frictional contact only. Sling must go through hole or be safely secured over welded track tabs
when lifting track or brace. Elevator hoist operator must stand inside tower while operating
hoist, to avoid being under members being lowered. (Page 5-15)

WARNING
When working on structural tower, use safety climbing belts and hold tools and materials in
proper containers. Pass tools and materials by using appropriate containers or ropes. (Pages 5-
15, 5-23)

WARNING
Truck winch and hoist cables must have minimum workload rating of 1 ton. Winch truck must be
able to effectively brake, lower, and safely hold this 1-ton load. (Page 5-18)

WARNING
The fumes of trichloroethane are toxic. Provide thorough ventilation whenever used. DO NOT
USE NEAR AN OPEN FLAME. Trichloroethane is not flammable, but exposure of the fumes to an
open flame or hot metal forms highly toxic phosgene gas. (Page 5-26)

iX



TM 32-5985-343-14&P

CAUTION
When assembling scaffold winch assembly, make sure that crank axis is parallel to tower face A.
The winch will then be able to move antenna carriage when it rides on horizontal tracks on tower
adapter. (Page 7-4)
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1 SCOPE. This manual provides operator/crew,
organizational, direct support, and general support
instructions for the installation and maintenance of the

Antenna Tower TS-IA [(figure 1-1). A repair parts and

special tools list is also included.

1-2 MAINTENANCE FORMS AND RECORDS.
Department of the Army forms and procedures used for
equipment maintenance will be those prescribed by TM
38-750, The Army Maintenance Management System
(TAMMS).

1-3 DESTRUCTION OF ARMY MATERIEL TO
PREVENT ENEMY USE. The TS-1A shall be destroyed
to prevent enemy use in accordance with instructions
provided in TM 750-244-2, Procedures for Destruction of
Electronics Materiel to Prevent Enemy Use (Electronics
Command).

Section Il.

1-7 PURPOSE AND USE. The Antenna Tower TS-IA
is used to support either the AN/GSA-131(V)1 or the
AN/GSA-131(V)2 antenna group. The tower is equipped
with an electrically powered elevator that carries the
antenna to or from the top of the tower during antenna
installation or removal.

1-8 DESCRIPTION. The tower is a self-
supporting heavy-duty structure made of galvanized
steel. It is easily erected or disassembled at the site.
The structure is built to withstand the adverse effects of
severe weather and/or extreme climatic conditions. The
major components are described below.

a. Tower Section Kit. The tower section Kkits
consist of leg assemblies (tower sections Nos. 1
through 4) made of round tubular members and square
diagonal braces. All members are galvanized to assure
corrosion resistance. The braces minimize tower
deflections caused by high winds or by unbalanced
elevator loads.

b. Tower Adapter. The tower adapter supports the
antenna on top of the tower. Horizontal tracks properly
position the antenna carriage assembly when it is rolled
onto the tower adapter. The carriage is secured to the

1-4 ADMINISTRATIVE STORAGE. Administrative
storage shall be in accordance with instructions provided
in TM 740-90-1, Administrative Storage of Equipment.

1-5 CALIBRATION. No calibration of the equipment in
this group is required.

1-6 REPORTING EQUIPMENT IMPROVEMENT
RECOMMENDATIONS (EIR's). If the TS-IA needs
improvement, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you don't like
about your equipment. Let us know why you don't like
the design. Tell us why a procedure is hard to perform.
Put it on an SF 368 (Quality Deficiency Report). Mail it
to us at US Army Electronics Materiel Readiness
Activity, ATTN: SELEMME-F, Vint Hill Farms Station,
Warrenton, Virginia 22186. We'll send you a reply.

DESCRIPTION AND DATA

tower adapter after positioning. Tower grating
assemblies allow mounting on the tower adapter.
c. Antenna Elevator and Carriage Kit. The

antenna elevator and carriage kit consists of vertical
tracks and track supports, the antenna carriage
assembly, the elevator assembly, and the elevator hoist.

(1) Vertical Tracks and Track Supports. Two
vertical tracks are mounted to one face of the tower
(referred to as face A) by means of the track supports.

(2) Antenna Carriage Assembly. The
antenna is secured to the antenna carriage assembly,
which then rolls onto the horizontal tracks of the antenna
elevator assembly for transport to the tower top. At the
tower top, the carriage rolls onto the horizontal tracks of
the tower adapter. The rollers of the carriage are
designed to withstand torques produced by unbalanced
antenna loads (see The carriage can
support the antenna in severe weather or in extreme
climatic environments.

(3) Elevator Assembly. The elevator
assembly has rollers that engage the vertical elevator
tracks. The elevator assembly can then be rolled up or
down tower face A. Horizontal tracks are provided for
the carriage.
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(4) Elevator Hoist Assembly.  The main
component of the elevator hoist assembly is an electric,
chain-driven hoist with worm-gear reduction. The
electric hoist raises or lowers the elevator assembly. A
wire cable passes through a pulley on the tower adapter
and connects the elevator assembly to the electric hoist.

d. Tower Erection Kit. See [figure 1-2] The items
in the tower erection kit, together with a winch truck and
common hand tools, are used to raise and lower the
assembled tower. No other additional heavy equipment,
such as a crane, is needed for this purpose. The kit
consists of a gin pole, a snatch block, an erection cable,
a multiple-leg sling assembly, and a tower hoist.

(1) Gin Pole. The gin pole, which is
assembled from two sections, serves as a lever for
raising or lowering the assembled tower. As the tower is
raised or lowered, the erection cable rides in the cable
slot at the top of the gin pole top section.

ERECTION CABLE

MULTIPLE-LEG
SLING ASSEMBLY

TM 32-5985-343-14&P

(2) Snatch Block. The snatch block, with
tower hoist cable looped through it, provides the pulley
power needed to raise or lower the tower.

(3) Erection Cable. The erection cable
connects the snatch block and the multipledeg sling
assembly and serves to pivot and hoist the tower when

raised and to restrain the tower when lowered. The
cable is a galvanized aircraft type.
(4) Multiple-Leg Sling Assembly. The

multiple-leg sling assembly is a 23-foot assembly with
two legs. It is attached to Tower Sections Nos. 2 and 3
to elevate the tower.

(5) Tower Hoist. The tower hoist provides the
power for raising the tower and the restraining force
needed for lowering the tower. It is an electric, chain-
driven hoist with worm-gear reduction.

e. Obstruction Light.  An obstruction light is

mounted near the tower top to alert aircraft of a potential
hazard.

Figure 1-2. Tower Erection Kit
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1-9. TABULATED DATA. Overall dimensions, weight,
and performance characteristics of the Antenna Tower
TS-1A are tabulated below.
Weight
Dimensions:
Base (distance between leg
centerlines)
Height (from pier)
Height (tower and antenna).......
Temperature range (operational) .

9,460 Ibs (4,291 kg)

15.0 ft (4.572m)
71.96 ft (21.933 m)
99.35 ft (30.282 m)
-200 to 1400 F
(-28.9° to 600 C)
-400 to 1400 F
(-400 to 600 C)
60%

Humidity (storage)

Windloading (tower only):
linchradialice .......cccccoeveennnnn.
2 inches radial ice
3 inches radial ice

120mph(193 km/h)
60 mph (97 km/h)
20 mph (32 km/h)

TM 32-5985-343-14&P

Load capacities:
Carriage......ccceevvvniieeeeeeeeiinn
Elevator assembly
Elevator hoist assembly

2,000 Ibs (900 kg)
2,000 Ibs (900 kg)
2,000 Ibs (900 kg)

Tower hoiSt ..........cceeveiiiiiiinnnnn. 6,000 Ibs (2,722 kg)
Power requirements (for electric
NOISES) ..vveeiiiiiiiiee e, 230/460 V, 3-phase,

................................................. 60 Hz
Speed, line tower hoist 20 ft/min (6.1 m/min)
Speed, power-ascent, elevator .... 20 ft/min (6.1 m/min)
Torque resistance by carriage

(from unbalanced loads)

1,000 ft-Ibs (1356
Newton-meters)

1-10. ITEMS COMPRISING AN OPERABLE

EQUIPMENT. |Table 1-1|lists the major components of
the tower.

Table 1-1. Items Comprising an Operable Antenna Tower TS-1A

NSN Item

Quantity

Width
(f)

Height
(ft)

Depth
(ft)

Weight
(Ib)

Tower Section Kit consisting of:
Section No. 1
Section No. 2
Section No. 3
Section No. 4
Tower Adapter
Tower Erection Kit consisting of:
Tower Hoist
Gin Pole
Erection Cable
Multiple-leg Sling Assembly
Snatch Block
Antenna Elevator and Carriage
Kit consisting of:
Carriage Assembly
Elevator Assembly
Elevator Hoist Assembly
Obstruction Light

5985-00-168-9392

5985-00-168-9394

RPRRPRRPRRRPRRER

N e

150 feet long
23 feet long

245
285

e
N
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CHAPTER 2

SERVICE UPON RECEIPT AND INSTALLATION

Section I. SITE AND SHELTER REQUIREMENTS

2-1 SITING. Whenever possible, select a tower site
that meets the following requirements:

a. The area should be substantially flat for at least
150 yards in all directions from the center of the site,
with not more than gentle sloping at several times that
distance.

b. The site should be located on the highest level
area available in the general vicinity. (A site in a
sharply defined valley is usually unsatisfactory.)

c. Mountainous or hilly terrain should be avoided.

d. Proximity to large bodies of water should be
avoided. Coastal refraction errors are a problem near
shorelines. (If installation must be made on or near the
coast, the most level area should be selected. Accuracy
is greatest when signals from the target area cross the
coastline at right angles.)

e. The earth surrounding the installation should
have uniformly high electrical conductivity and a
uniform moisture content. Areas evenly covered with
grass or vegetation usually meet this requirement.
(Rocky or sandy soil has low conductivity and should be
avoided where possible. However, an area with uniform
low conductivity is preferable to an area of high
conductivity that is spotted with rocks or sand, or has
varying moisture content.)

f Regions showing scattered bare spaces of earth
should be avoided. Such spaces usually indicate the
presence of rocks, mineral outcroppings, or underground
streams.

g. The site should be far enough from obstructions
to assure greater accuracy of bearings. lists
recommended distances that should be maintained
between the set and various obstructions.

2-2 OTHER REQUIREMENTS. In addition to the
requirements listed above, the site area should:

a. Be level so that operators can use equipment
with maximum efficiency.

b. Have good drainage.
located in depressions or gullies.)

c. Be located away from dry streambeds. (Sudden
storms can cause flash flooding.)

d. Be surveyed before erection of the tower for
tower and pier layouts and for hoist location. Refer to
[figures 2-1][2-2] and([2-3]

(Site should not be

2-1

Table 2-1. Tower Distance From Obstructions

Obstruction

Scattered trees and single, 200 yards
small buildings
Wire fences 300 yards

High cliffs and deep ravines More than 1 mile

Buried metallic conductors
(cables and pipelines)

300 yards

Chimney stacks and water
towers

500 yards

Overhead conductors (power
lines, telephone lines, and
antennas) and railroad
tracks

500 yards

Rivers, streams, and lakes 600 yards

Forests and metal structures | 500 to 1,000 yards

Mountains 5to 25 miles

2-3 MECHANICAL CONSIDERATIONS. To erect and
install the tower, an area approximately 135 feet (41
meters) long by 20 feet (6 meters) wide is required. The
area should be able to withstand at least 3,000 pounds
per square foot (14,648 kilograms per square meter).
Firm clay or compact sand have these properties.
(Refer to[figure 2-3]) If the area selected for installation
does not have this minimum load-bearing capacity, the
size of all concrete piers must be increased to further
distribute the load. Consult civil engineers for advice.

2-4 POWER REQUIREMENTS. Three-phase, 230/460
V, 60 Hz electric power must be available for the hoists.

2-5 SHELTER REQUIREMENTS. There are no shelter
requirements for the Antenna Tower TS-1A.

Distance to be maintained
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NOTE: METRIC EQUIVALENT IN BOX

SCALE: 1/96
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A. TOP VIEW

-— 60 FT O IN. -

18.256 M

B. SIDE VIEW

Figure 2-1. Pier Layout (Sheet 1 of 2)
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NOTE: METRIC EQUIVALENTS IN BOXES
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NOTE: METRIC EQUIVALENTS IN BOXES
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Figure 2-2. Pier Construction (Sheet 1 of 4)
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NOTE: METRIC EQUIVALENTS IN BOXES
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Figure 2-2. Pier Construction (Sheet 2 of 4)
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NOTE: METRIC EQUIVALENTS IN BOXES
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Figure 2-2. Pier Construction (Sheet 3 of 4)
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NOTE: METRIC EQUIVALENTS {N BGXES
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NOTE: METRIC EQUIVALENTS IN BOXES

LEG PIER
37018 i~ 174518
GIN POLE PIER
1,500 LB 8,210LB
' @ =tesrer

3,730 LB__,, @ 1,745 LB

8.960 LB 11,700LB TQOTAL ON
2,064 KG 5307KG | PIERS 1,2, &4

—

TOTAL ON
PIERS 1,2, &4
A. FOUNDATION LOADS WHILE RAISING TOWER

LOAD IS ON THIS
PIER ONLY WHILE
TOWER IS RAISED

@ 15,027 LB

6,816 KG
10,488 LB 419,738 FT-LB
4,757 KG 58,049 KG-M
E——

LA

B. FOUNDATION LOADS DUE TO MAXIMUM DESIGN LOADS ON ANTENNA STRUCTURE

Figure 2-3. Pier Loads
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Section Il. SERVICE UPON RECEIPT OF MATERIEL

2-6  UNPACKING. The Antenna Tower TS-1A is
shipped to the installation site completely disassembled
and crated. Equipment and materials should be
unloaded carefully and stored systematically to prevent
damage and to allow rapid identification of related parts.

2-7 CHECKING UNPACKED EQUIPMENT.

a. Inspect the equipment for damage incurred
during shipment. If the equipment has been damaged,
report the damage on SF Form 364, Report of
Discrepancy (ROD).

b. Check the equipment against the component
listing in this manual and the packing slip to see if the
shipment is complete. Report all discrepancies in
accordance with instructions set forth in TM 38-750.
The equipment should be placed in service even though
a minor assembly or part that does not affect proper
functioning is missing.

c. Check to see whether the equipment has been
modified. (Equipment which has been modified will
have the Modification Work Order (MWO) number on
the equipment.) Check also to see whether all currently
applicable MWOQO's have been applied.

Section Ill. INSTALLATION INSTRUCTIONS

2-8 TOOLS, TEST EQUIPMENT, AND MATERIALS
REQUIRED FOR INSTALLATION. |Table 2-2|lists the
tools and materials needed for assembling and erecting

the Antenna Tower TS-1A. No test equipment or special
tools are required.

Table 2-2. Tools and Materials Required for Installation

Item

Purpose Applicable

publication

Clamps, open wire

Helmet, safety, (1 per person)
Ladder, 20-foot

Level, spirit, 48-inch

Level, spirit, 78-inch

Level, transit

Strap, safety, industrial*

Tape, measuring, general purpose*
Tripod

Truck, winch, 1-ton capacity

*Part of Antenna Installation Tool Kit TK-202/G.

Secures winch cable.

Protects personnel.

Used while erecting tower.

Levels parts of tower structure.

Levels parts of tower structure.

Levels erection site and concrete piers.

Protects personnel while erecting
tower faces.

Measures lengths of parts.
Supports transit level.

Raises and restrains tower assemblies
during erection.

Item is authorized for use.

2-9
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Table 2-2. Tools and Materials Required for Installation - Continued

Item

Purpose Applicable

publication

Wrench, torque, 0-200 ft-lbs
Wrench, torque, 0-600 ft-lbs

Concrete

Reinforcing steel

Tightens fasteners.
Tightens fasteners.
Used for tower and erection piers.

Reinforces concrete piers.

2-9 PRELIMINARY PROCEDURES.

CAUTION
Prepare a fine grain surface on top of
piers. Allow minimum of 28 days for
the concrete to cure before erecting
tower. Otherwise piers will not
adequately support tower and hoist.

a. The tower piers must be prepared by personnel
experienced in making steel-reinforced structures, and
with advice of civil engineers. The size of the piers and
the amount of reinforcing steel needed must be
determined from consideration of soil conditions and
vertical loads. Dig the pier holes and set the top of the
forms with a level. Wire in the reinforcing steel as
required. With the aid of a template, place the pier bolts
and hoist bolts in position while the concrete is still soft.

Refer to[figure 2-2|for template hole patterns.

b. If material is stockpiled, take care to protect it
from damage. Stack material before erection to provide
clear working spaces and to enable rapid identification
of components.

c. To insure uniformity, all screw and bolt threads
on attaching hardware should face in the same direction
wherever possible (all outward, all inward, all up, or all
down), unless otherwise specified. For proper tightening
of hardware, use calibrated torque wrenches, and
tighten to the torques recommended for the fasteners.
Seg tables 2-3 and[2-4]for torque values. Should socket
wrenches be used instead of torque wrenches, tighten
bolts by fully compressing the lockwasher and turning
the nut an additional one-half turn.

2-10

Table 2-3. Recommended Torque Values for
Galvanized Steel Fasteners

Torque values
(ft-Ibs)
Diameter Hi-strength Standard
(inches)
1/4 9 6
5/16 17 11
3/8 30 19
7/16 47 30
1/2 69 45
9/16 103 66
5/8 145 93
3/4 234 150
7/8 372 202
1 551 300

Table 2-4. Recommended Torque Values for
Stainless Steel Fasteners

Diameter Torque values
(inches)
1/4 79 in-lbs
5/16 138 in-lbs
3/8 21 ft-Ibs
7/16 33 ft-Ibs
1/2 45 ft-lbs




2-10 SUMMARY OF TOWER ERECTION.

NOTE
Erection personnel must be
thoroughly familiar with installation
instructions before attempting
erection of tower.

a. Tower is assembled on the ground as follows:

(1) Tower section No. 1 is assembled.

(2) Tower section No. 1 is attached to tower pivots
and raised.

(3) Gin pole is attached.

(4) Tower section No. 1 is lowered.

(5) Tower sections Nos. 2, 3, and 4 are assembled
and attached.

b. If elevator tracks are available when tower is
erected, they are attached while tower is on the ground.

c. Tower adapter is attached to rest of tower.

d. Tower is raised.

e. Elevator tracks are installed if they were not
available before tower was raised.

f Carriage is assembled, mounted to the tower, and
antenna is erected.

2-11 SAFETY PRECAUTIONS. The following safety
precautions shall be observed before and during
installation of the Antenna Tower TS-IA:

a. Be familiar with the usual safety precautions and
safety equipment that are used when handling structural
steel.

b. Maintain erection tools and equipment in safe
condition, especially lifting and safety gear.

c. Take special care when handling structural steel in
icy or wet weather. The steel is likely to be slippery
under these conditions.

d. Wear gloves and other protective clothing when
handling structural steel in extreme cold. Unprotected
skin can freeze onto very cold steel.

e. Secure partial assemblies against high winds at all
times during erection.

f Do not use tower hoist as a hoist for persons.
Required safety devices for personnel are not provided
for this hoist.

g. Truck winch and winch cable used for raising
assemblies and restraining tower during erection must
have minimum work load rating of 1 ton. Winch truck
must be capable of effectively braking, lowering, and
safely holding this 1-ton load.

h. When working on structural tower, use safety
climbing belts and hold tools and materials in
containers.

2-11
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Pass tools and materials by using appropriate containers
or ropes.

i. When hoisting equipment, the operator shall not
be permitted to perform any other work. He shall not
leave controls until the load has been safely attached or
safely lowered to the ground.

j- Only the erection gear prescribed in this manual
shall be used without consulting a civil engineer. All
other erection and installation procedures must be
approved by a civil engineer.

2-12 ASSEMBLY OF TOWER. Only the equipment
listed in and common hand tools, such as
wrenches and screwdrivers, are needed for assembling
the tower. The step-by-step procedure that follows
enables rapid and accurate assembly of the tower.

a. Tower Section No. 1. Refer to|figure 2-4

(1) Screw 126 tower step bolts (2, sheet 1) tight
against all tower leg assemblies (1, sheet 1) A, B, and
C. Refer to detail of tower step in fiqure 2-4]

(2) Attach tower support to pier A and hold in
place with eight nuts (18, sheet 2) and lockwashers (19,
sheet 2). Do not tighten these pier nuts (18, sheet 2)
until the tower is raised later.

CAUTION
Be sure that right and left tower
pivots are not 1800 out of alignment.
Otherwise pivot assemblies may be
damaged when the tower section is
raised.

(3) Attach tower base pivot assemblies (20, sheet
2) to pier B and C and secure with 16 nuts (18, sheet 2)
and lockwashers (19, sheet 2).

(4) Face A will be assembled first. Lay out tower
legs B (1, sheet 1) and C (1, sheet 1) on the ground.
Attach tower braces Nos. 1 (10, sheet 1) and 2 (12,
sheet 1) to tower legs and secure with four bolts (3,
sheet 1), nuts (4, sheet 1), and lockwashers (5, sheet 1).
Secure crossover junctions of braces with two bolts (6,
sheet 1), nuts (7, sheet 1), and lockwashers (8, sheet 1).

(5) Hoist up leg B (1, sheet 1), with leg C (1, sheet
1) on the ground serving as an axis, so that the second
side, face B of the tower section, can be built on the
ground. Repeat step (4) to assemble face B.

WARNING
When working on structural tower,
use safety climbing belts and pass
tools and materials by using
appropriate containers or ropes.
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LEGEND

TOWER LEG ASSEMBLY

TOWER STEP

HEX HD BOLT, 3/4-10 UNC X 1 3/4, GALV
HEX NUT, 3/4-10 UNC, GALV

HEAVY SPLIT LOCKWASHER, 3/4, GALV
HEX HD BOLT, 1/2-13 UNC X 7, GALV
HEX NUT, 1/2- 13 UNC, GALV

SPLIT LOCKWASHER, 1/2, GALV

TOWER PIVOT NO. 1

TOWER BRACENO. 1

. TOWERPIVOT NO.2

TOWER BRACE NO. 2
HEX HD BOLT, 3/4 - 10 UNC X 3 1/4, GALV
HEX HD BOLT,11/2-6 UNC X 6, GALV
HEX NUT, 11/2-6 UNC, GALV
LOCKWASHER, 11/2, GALV

TOWER SUPPORT

HEX NUT, 1- 8 UNC, GALV

. SPLIT LOCKWASHER, 1, GALV

TOWER BASE PIVOT ASSEMBLY

. GINPOLE PIVOT BASE ASSEMBLY
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Figure 2-4. Tower Section No. 1 Installation (Sheet 1 of 2)
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Figure 2-4. Tower Section No. 1 Installation (Sheet 2 of 2)
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(6) Complete tower section No. 1 by assembling
the third side, face C, by the same procedure as for face
A, in step (4). Use a ladder to reach the upper bolts on
tower leg B (1, sheet 1).

(7) Attach tower pivots Nos. 1 (9, sheet 1) and 2
(11, sheet 1), for legs B and C, to base pivot assemblies
(20, sheet 2) of piers B and C and secure with two bolts
(14, sheet 2), nuts (15, sheet 2), and lockwashers (16,
sheet 2).

b. Tower Hoist Installation. Refer td figure 2-5|

(1) Attach eye bolt (6) to hoist frame assembly
(13). Secure with two nuts (7) and one lockwasher (8).

(2) If hoist frame assembly (13) is not already on
winch pad (12), attach it with winch bolts (9) mating to
holes in hoist frame assembly.

(3) Place tower hoist (1) on hoist frame assembly
(13), with holes mating winch bolts (9). Secure with six
nuts (10) and lockwashers (11).

. TOWER HOIST
. SNATCH 8LOCK
. ERECTION CABLE

ANCHOR SHACKLE, 3.2-TON
EYE BOLT, 1-8 UNC, GALV
HEX NUT, 1- 8 UNC, GALV

NomewN -

MULTIPLE-LEG SLING ASSEMBLY

TM 32-5985-343-14&P

(4) Before using tower hoist, remove red oil-level
plug and check gearcase for proper oil level. Fill with oil
through one of upper openings until oil reaches oil-level
hole. Replace plugs tightly after this check. Check that
the rest of the tower hoist is properly lubricated. See
figure 5-2

(5) Connect power.

c. Raising Tower Section No. 1. Refer to|figure 2-4

WARNING

Truck winch and hoist cables used
for raising assemblies and
restraining the tower during erection
must have a minimum workload
rating of 1 ton. The winch truck
must be capable of effectively
braking, lowering, and safely holding
this 1-ton load.

(1) Attach truck winch cable to leg A, point Y.
With winch truck, elevate tower section No. 1 so that
pivoting

LEGEND

8. SPLIT LOCKWASHER, 1, GALV
9. WINCH BOLT
10. HEX NUT, 3/4 - 10 UNC, GALV
11. SPLIT LOCKWASHER, 3/4, GALV
12. WINCH PAD
13. HOIST FRAME ASSEMBLY

Figure 2-5. Tower Hoist Installation



legs, legs B and C, can be attached to tower pivots (9
and 11, sheet 1), and lower tower into position. Make
sure that the bottoms of legs B (1, sheet 1) and C (1,
sheet 1) are adjacent to tower pivots. Attach legs B and
C to tower pivots and secure with six bolts (13, sheet 2),
nuts (5, sheet 2), and lockwashers (4, sheet 2).

(2) Place blocks under legs B and C
approximately 2 feet from top of tower section. These
blocks must be high enough to hold tower section
horizontal when released. Rest tower section on these
blocks.

WARNING
There shall be at least two full wraps
of cable on drum of tower hoist
during its operation.

(3) Remove winch line from leg A and attach this
winch line to legs B and C at point X. Attach cable of
tower hoist to leg A at point X.

CAUTION
Before raising tower section No. 1,
be sure that the tower pivots are
properly aligned and not 1800 out of
alighment. Otherwise pivot
assemblies may be damaged when
tower section No. | is raised.

(4) With tower hoist, raise tower section, and with
winch truck, restrain tower section as it is set down.

CAUTION

When tower section No. 1 is almost
raised and before it is set down
completely, check alignment of the
studs in tower support with the
mating holes in tower leg that sets
down. If holes and studs do not
align, correct alignment to prevent
damage to tower leg or tower
support.

(5) Before allowing tower leg A to come
completely down, make sure that the holes in the flange
of this leg align with the bolts in tower support. If studs
and holes do not align, loosen pier nuts (18, sheet 2) on
piers B and C or brace nuts (4 and 7, sheet 1), and
adjust the position of the tower. If alignment still cannot
be achieved, tap nuts (18, sheet 2) on pier bolts of pier
A with a hammer to slightly bend the bolts and thereby
move tower support into position under leg A.

(6) If gin pole is not to be installed immediately,
secure tower section to piers with four nuts (18, sheet 2)
and lockwashers (19, sheet 2).

2-15
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d. Gin Pole. Refer tolfigure 2-61 Before installing
tower section No. 2, the gin pole is attached to tower
section No.

(1) while this section is still erect. Install gin pole
as follows: (1) Attach gin pole pivot base assembly (13)
to anchor bolts (2) on gin pole pier. Secure with four
nuts (3) and lockwashers (4).

(2) Place slotted end of gin pole bottom section
(7) into gin pole pivot base assembly (13) and rest the
other end of this section on pier A.

(3) Insert 11-inch bolt (14) into gin pole pivot base
assembly (13) and fit it through slot in gin pole bottom
section (7). Secure with nut (6).

(4) Insert gin pole top section (1) through pier A
tower support (8) and into gin pole bottom section (7).
Align these two sections with bolt (5) that connects
them. Secure with bolt (5) and nut (6).

e. Tower Section No. 2. Refer to unless

otherwise indicated.

CAUTION

When lowering tower section No. 1,
put blocks of equal height beneath
the pivoting tower legs. Otherwise
damage to the tower or to the piers
could result when these legs rest on
the piers, especially if the terrain is
uneven. The supporting blocks must
be the right height for allowing the
attachment of tower section No. 2,
and they must be capable of
supporting 1000 pounds each.

NOTE
When tower section No. 1 is lowered,
be sure that cable rides in cable slot
at top of gin pole. Gin pole will then
act as lever.

(1) With winch truck, begin lowering tower section
No. 1. Restrain tower section by means of tower hoist.
Lower tower section down on its side. Detach winch
truck and tower hoist cables from tower section.

(2) Assemble tower section No. 2 following the
procedure for assembling tower section No. 1
paragraph 2-12a.|steps (4) through (6)), except attach
tower braces No. 3 instead of No. 1 and tower braces
No. 4 instead of No. 2.

(3) With winch truck, raise tower section No. 2 by
leg A. Attach this section to tower section No. | and
secure with nine bolts (2,[figure 2-7), lockwashers (3,
and nuts (4, [figure 2-7).
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Figure 2-6.
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3. HEAVY SPLIT LOCKWASHER, 3/4, GALV
4. HEX NUT, 3/4 - 10 UNC, GALV

Figure 2-7. Typical Tower Joint

(4) Remove blocks from under tower section No.
1. Place blocks, approximately 2 feet high and capable
of supporting at least 1,250 pounds each, under legs B
and C, 1 foot 6 inches from the top of tower section No.
2. Lower tower onto these blocks.

f Tower Section No. 3.

CAUTION
Make sure that tower braces No. 6
are attached to tower leg assemblies
in the prescribed manner. Otherwise
the multiple-leg sling assembly may
damage brace when tower is raised.

(1) Assemble tower section No. 3 by the same
procedure as for tower section No. 1 (paragraph 2-12a,|
steps (4) through (6)), except attach tower braces No. 5
instead of No. 1 and tower braces No. 6 instead of No.
2. Make sure that braces No. 6 are attached to leg
assembl