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CHAPTER 1

INTRODUCTION

1-1.  Purpose and Scope

a. This manual provides, transportability guidance
for logistic handling and movement of the major end
items comprising the CHAPARRAL Air Defense Guided
Missile System.

b. The intent of this manual is to provide
transportation officers down to division level and other
personnel engaged in or responsible for movement or
providing transportation services with information
considered appropriate to insure safe transport of the
system items.  Significant technical and physical
characteristics as well as safety considerations required
for worldwide movement by the various modes of
transportation are included.  For transportation
purposes, the M48 and M730 are considered similar,
having the same self-propelled carrier.  The M730 is a
bare carrier and the M48 is the M730 with the M-54.
The AN/TSM-95 and AN/TSM-96 are considered similar,
having the same basic container.  Where differences
occur, each model is listed separately in paragraph 2-3.
When considered necessary, metric equivalents are
given in parentheses following the dimension or other
measurement.

1-2.  Reporting of Recommendations and Comments

The reporting of errors, omissions, and
recommendations for improving this manual by the
individual user is encouraged.  Reports should be
submitted on DA Form 2028 (Recommended Changes

to Publications) and forwarded to Director, US Army
Transportation Engineering Agency, Military Traffic
Management and Terminal Service, ATTN:  MTT-GDP,
P.O.  Box 6276, Newport News, Va.  23606.

1-3.  Safety

Appropriate precautionary measures required during
movement of the items are contained in chapter 3.

1-4.  Definition of Notes, Cautions, and Warnings

Throughout this manual, notes, cautions, and warnings
emphasize important or critical guidance.  They are
used for the following conditions:

a. Note.  Guidance which is essential to be
highlighted.

b. Caution.  Guidance which if not strictly observed
will result in damage to or destruction of equipment or
materiel.

c. Warning.  Guidance which if not correctly
followed will result in personnel injury or loss of life.

1-5.  Destruction of Materiel to Prevent Enemy Use

In the event the items being transported must be
destroyed to prevent enemy use, refer to the following
publications: TM 9-1450-585-10 and TM 9-1425-585-14.
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CHAPTER 2

TRANSPORTABILITY DATA

Section I.  GENERAL

2-1.  Scope

This chapter provides a general description of the items,
identification photographs, and tabulated transportability
characteristics and data which are necessary for
movement of the items.

2-2.  Descriptions

a. The guided missile system, intercept-aerial, M-
54 (fig 2-1) is designed to store, transport, aim, and
launch the CHAPARRAL missile, MIM-72A and MIM-

72B.  The major assemblies include a base, which
contains the major supporting subsystems; and four
missile launch rails, each carrying a missile, which is
mounted on the turret section of the mount.  When
dismounted from the carrier the M-54 is operable with
jack set, launching station (ground emplacement kit).
When the M-54 is mounted on the M730, the complete
system is designated carrier-mounted intercept-aerial
guided missile system, M48.  On the top surface of the
base, near each corner, are provisions for the
installation of hoisting rings which are used in loading
the item into the M730.

Figure 2-1.  Guided missile system, intercept-aerial, M-54.
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Figure 2-2.  Carrier, guided missile equipment, self-propelled, M730.

Figure 2-3.  Guided missile system , intercept-aerial, carrier-mounted, M48.

b. The carrier, guided missile equipment, self-
propelled, M730 (fig 2-2) is a full-tracked, lightweight,
unarmored vehicle for carrying an operational Chaparral
aerial intercept guided missile subsystem and launching
its missiles.  The carrier is air-transportable, but not air-
droppable, and is capable of fording water to a
maximum of 30 inches without installation of flotation
curtains.  With flotation curtains installed, the carrier is

amphibious.  It can be operated over cross-country
terrain and improved highways.  The hull of the carrier is
constructed of lightweight aluminum welded into a
compact watertight unit.  The personnel and driver's cab
extends across the full width of the carrier in front.  The
cargo compartment extends the full width across the
carrier and
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Figure 2-4.  Shop equipment, guided missile system, AN/TSM-95 and AN/TSM-96.
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lengthwise from the power plant (located behind the
driver) compartment to the tailgate.

c. The guided missile system, intercept-aerial,
carrier-mounted, M48, is shown in figure 2-3.  The M48
consists of the M54 mounted in the cargo compartment
of the M730.

d. The shop equipment, guided missile system,
AN/TSM-95 (fig 2-4) is an all-mode transportable shop
that is airtight and environmentally controlled by
heater/air conditioner.  It houses the necessary tools and
test equipment required for operator and organizational
maintenance of the intercept-aerial, M-54.  The all-metal
container is provided with lifting and tiedown provisions

located on the top four corners, and on the lower side
corners are provisions for towing and tying down.

e. The shop equipment, guided missile system,
AN/TSM-96 provides the facilities and electronic
equipment necessary to fault-isolate launching station
major assemblies and test equipment.  The all-metal
container is similar to the AN/TSM-95 (fig 2-4).

f. The guided missile, intercept-aerial, MIM-72A
and MIM-72B are infrared, heat-seeking missiles, for
ground-to-air launching.  The missile is aimed by the
gunner, who keeps his optical sight aligned with the
target.  The missile guides on the target's heat source
automatically.  It is shipped in the container, shipping
and storage, guided missile, M-570 (fig 2-5).

Section II.  CHARACTERISTICS AND RELATED DATA OF ITEMS
2-3.  General
The following data pertain to the identified basic items.
Subsequent chapters show, where appropriate,
dimensional data and weight for the items when
configured for movement by a particular mode of
transportation.  Data are the latest available; weights
and measurements are approximate.

Note.  Whenever weight and/or measurements
are critical factors for transportability purposes, each
item should be weighed and measured.

a. Guided missile system, intercept-aerial, M-54
(launching station).
Federal Stock

Number..................... 1425-937-4040
Measurements:

Length ................... 128.5 in.  (3.26 m)
Width..................... 94.5 in.  (2.40 m)
Height .................... 83.8 in.  (2.13 m)
Volume .................. 588.9 cu ft (16.67 cu m)

Weight ......................... 9,720 lb (4,409 kg)
Center of gravity:

Vertical (from
interface) ............ 33.8 in.  (0.86 m)

Longitudinal
(from front) ......... 60.0 in.  (1.52 m)

b. Carrier, guided missile equipment, self-
propelled, M730.
Federal Stock

Number ................... 1450-930-8749
Measurements:

Length,
maximum,
overall ................ 238.5 in.  (6.06 m)

Minimum
(less bow

storage
brackets) ...... 229.9 in.  (5.84 m)

Width, maxi-
mum, overall ...... 105.8 in.  (2.69 m)

Minimum
(less track
shrouds,
covers,
and ex-
haust
duct)............. 100.0 in.  (2.54 m)

Height, maxi-
mum (with
cab) .................... 105.5 in.  (2.68 m)

Minimum
(less cab
and blast
covers) ......... 77.5 in.  (1.97 m)

Volume:
Operational......  1,540.6 cu ft (43.60 cu m)
Reduced.......... 1,031.1 cu ft (29.18 cu m)

Weight:
Net* ....................... 14,691 lb (6,664 kg)
Air transport** ........ 13,886 lb (6,299 kg)

Ground pressure:
Loaded weight........ 7.5 psi (5.27 kg/sq cm)
Net weight.............. 4.4 psi (3.09 kg/sq cm)

Center of gravity net weight:

*Net weight: Carrier fully equipped and serviced for
operation, with driver but without payload of crew,
guided missiles, and launching equipment.

**Air transportable weight: Carrier fully serviced with
20 percent fuel, less: driver, crew, guided missiles, and
launching equipment.

2-4



TM 55-1425-585-15-1

Figure 2-5.  Guided missile, intercept-aerial, MIM-72A or MIM 72B in M-570 container.
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Above ground ................ 31.5 in.  (0.80 m)
From centerline

of drive
sprocket .............. 62.5 in.  (1.59 m)

Ground clearance ................... -- 16.0 in.  (0.41 m)
Cab capacity:

Crew ................... 1
Passengers ................... 4

Vehicle weight
classification:

Empty .................. 7
Soils trafficability

data (para 5-2):
Item at unloaded

weight plus
driver ................... VCI 39

Performance on land:
Vertical obstacle

ability .................. 24 in.  (0.61 m)
Maximum trench

crossing
ability .................. 66 in.  (1.68 m)

Minimum turn-
ing radius
(differential
steering) ............... 24 ft (7.32 m)

Minimum turn-
ing radius
(pivot steer-
ing) ................... 14 ft (4.27 m)

Maximum speed
(forward)
(2-3 range)_ ......... 38 mph (61.14 kmph)

Maximum speed
(reverse)............... 9.2 mph (14.70 kmph)

Maximum towed
load ................... 14,500 lb (6,577 kg)

Maximum ford-
ing depth (w/o
flotation cur-
tain installed)........ 40 in.  (1.02 m)

Cruising range .............. 300 mi.  (482.70 km)
Maximum grade-

ability (as-
cending or
descending).......... 0 percent

Maximum side
slope ability .......... 30 percent

Performance on
water:

Maximum ford-
ing depth (w/
flotation cur-
tain installed)........ unlimited

Maximum speed
(forward)............... 3 mph (5.56 kmph)

Loaded free-
board-static
(limited to 1-
foot waves)........... 15 mph (27.78 kmph)

Fuel compartment:
Refill ................... 100 US gal (378.50 1)
Dry ................... 105 US gal (397.431)
c. Guided missile system, intercept-aerial,

carrier-mounted, M48.
Federal Stock

Number ................... 1425-937-3859
Measurements:

Length, maxi-
mum, overall ........ 238.5 in.  (6.05 m)
Minimum
(less bow
storage
brack-
ets) ................... 229.9 in.  (5.84 m)

Width, maximum
overall ................. 105.8 in.  (2.69 m)

Minimum
(less track
shrouds,
covers,
and ex-
haust
duct) ................... 100.0 in.  (2.54 m)

Height, maxi-
mum (with
cargo cover) ......... 114.0 in.  (2.90 m)
Minimum

(less cargo
cover) ......... 107.1 in.  (2.72 m)

Volume:
Operational --.................  1,563.9 cu ft (44.26 cu

m)
Reduced ................... 1,425.0 cuft (40.33 cu m)

Weight:
Operational ................... 22,976 lb (1,042 kg)
Shipping

configuration ........ 23,776 lb (1,078 kg)
Center of gravity:

Above ground:
Operational .......... 46.3 in.  (1.18 m)
Shipping

configura-
tion - ........... 46.8 in.  (1.19 m)

From front of
carrier:
Operational .......... 128.5 in.  (3.26 m)
Shipping

configura-
tion ............. 147.0 in.  (3.73 m)

Soils trafficability
data (para 5-2):

Items at operational weight
plus driver .................. VCI 47
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Vehicle weight
classification
loaded ................. 11

Note
See paragraph 2-3b for data on the
M730 which is applicable to the M48.

d. Shop equipment, guided missile system, AN/
TSM-95.
Federal Stock

Number 4935-168-9970
Measurements:

Length ..................  178.0 in.  (4.52 m)
Width 83.0 in.  (2.11 m)
Height .................  87.0 in.  (2.21 m)
Volume.................  743.8 cu ft (21.05 cu m)
Weight ................ 4,970 lb (2,254 kg)

Center of gravity:
Vertical 37.5 in.  (0.95 m)
Longitudinal

(from door) .......... 93.6 in.  (2.38 m)
e. Shop, equipment, guided missile system, AN/

TSM-96.
Federal stock

number 4935-880-4782
Measurements:

Length ................. 181.0 in.  (4.60 m)
Width  .................  83.0 in.  (2.11 m)
Height ..................  87.0 in.  (2.21 m)

Volume ................ 756.4 cu ft (21.41 cu m)
Weight 4,970 lb (2,254 kg)
Center of gravity:

Vertical.................  44.2 in.  (1.12 m)
Longitudinal

(from front
end) - .......... 83.5 in.  (2.12 m)

f. Guided missile, intercept-aerial, MIM-72A or
MIM-72B in M-570 container.
Federal Stock

Number    1410-930-8358
Federal Stock

Number 1410-421-1632
Measurements:

Length ................. 125.0 in.  (3.18 m)
Width .................. 18.0 in.  (0.46 m)
Height ................. 19.0 in.  (0.48 m)
Volume.................  24.7 cu ft (0.70 cu m)
Weight ................ 300 lb (136 kg)

2-4.  CONUS Freight Classification
The determination of appropriate rail and motor freight
classification descriptions and proper classification item
numbers is the responsibility of the Installation
Transportation Officer issuing the bill of lading for
shipment of the item(s).
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CHAPTER 3

SAFETY

3-1.  General

General safety considerations and precautions for
movement are as follows:

a. When backing the carrier, insure that no
personnel or obstructions are behind it.

b. Do not walk under any items while they are
being lifted by crane or other means.

c. Fire extinguishers, other than system
extinguishers, must be readily available during all
loading and off-loading operations.

d. Check each vehicle to insure that all loose items
are appropriately secured in accordance with applicable
regulations (app).

e. Do not leave vehicle unattended while engine is
running.

f. If track is thrown while operating vehicle, do not
apply brakes unless absolutely necessary.  Allow vehicle
to coast to a stop.

g. Insure adequate ventilation while carrier engine
is running; carbon monoxide poisoning can be deadly.

Warning.
The M8A3 air filter unit will not
protect user against carbon
monoxide.

3-2.  Hazardous Materials

Shipment of hazardous materials by all modes of
commercial transportation within CONUS will be made
in accordance with the requirements outlined in chapter
216 of AR 55-355, Military Traffic Management
Regulation.  It is mandatory that the utmost care and
prudence be exercised by everyone engaged in the
handling and transport of all kinds of explosives,
ammunition, and ammunition components.  In the event
the transport of ammunition or explosives is authorized:

a. The missile shipping and storage container will
provide adequate shock and vibration protection during
transport, provided the containers are securely tied
down and braced in accordance with prescribed
procedures.

b. The temperature limits on the missile or
ammunition containers must not be exceeded.

Warning
No smoking in crew compartment of
the vehicle when it is loaded with
ammunition.

Warning.
Insure that class A explosives used
in the missiles are shipped with
compatible classes.  DO NOT mix
noncompatible classes of explosives
or hazardous munitions (app).
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CHAPTER 4

AIR TRANSPORTABILITY  GUIDANCE

Section I.   GENERAL
4-1.   Scope
This chapter provides air transportability guidance for movement of the CHAPARRAL guided missile system.   It covers
significant technical and physical characteristics, safety considerations, and prescribes materials required.

4-2.  Maximum Utilization of Aircraft
Additional cargo and/or personnel within load limits and restrictions prescribed by pertinent safety regulations (app) can
be transported.

Section II.   EXTERNAL TRANSPORT BY US ARMY AIRCRAFT

4-3.   Applicability
a.   All the items listed in paragraph 2-3 are too large
and/or heavy for external transport by US Army fixed
wing aircraft except the MIM-72A or MIM-72B round in
M-570 container.
b.   All items listed in paragraph 2-3 except the M-48
can be transported externally by the CH-47 or CH-54
helicopters.

4-4.   Load Descriptions
The CHAPARRAL missile system loads are rigged for
external transport using either aerial delivery cargo
slings or a 15,000-pound-capacity multileg (chainleg)
sling set, as indicated.   Descriptions of the loads and
slings used are as follows:

a. Load 1.  Guided missile system, intercept aerial,
M-54, using aerial delivery cargo slings.

b. Load 2.  Guided missile system, intercept aerial,
M-54, using a 15,000-pound-capacity multileg (chainleg)
sling set.

c. Load 3.  Shop equipment, guided missile
system, AN/TSM-95 or AN/TSM-96, in modified S141G
shelter, using a 15,000-pound-capacity multileg
(chainleg) sling set.

d. Load 4.   Guided missile, intercept-aerial, MIM-
72A or MIM-72B in M-570 container (12 rounds), using
aerial delivery cargo slings.

Note
The nomenclature, dimensions,
weight, and center of gravity of the
CHAPARRAL missile system loads
for external lift are given in table 4-1.
For a detailed description of the
CHAPARRAL missile system, refer to
TM 9-1440-585-12.

Warning
The high noise level of CH 47
helicopter turbine engines can cause
permanent damage to the ear.
Personnel working in the vicinity will
wear earplugs and avoid entering
engine noise-danger area.   External
cargo hookup personnel will wear

goggles and protective headgear
(hard hat (steel helmet) or flight
helmet).

Warning
Always assume that a charge of
static electricity is present on the
helicopter.   Use of some type of
discharge apparatus (fig 37, TM 55-
450-8) to ground the hook and
discharge electricity is necessary to
prevent shock when the hook is
touched.   After discharge of
electricity, the hook is grasped
quickly and firmly and held, if
possible, until the hookup is
completed.   If contact with the hook
is lost after initial grounding, the
hook must be grounded again before
it is touched.   Do not use the item as
a ground contact.   Ground the load
after flight to discharge accumulated
static electricity.

Note
Caution should be exercised in
transporting external cargo, as flight
may be affected by the size, weight
and shape of the cargo load.   The
recommended airspeed with each
load is up to 80 knots.   Higher
speeds cause load instability.

4-5.   Load 1-Guided Missile System, Intercept
Aerial, M-54,, Using Aerial Delivery Cargo Slings

a. Materials.
(1) Two 3-foot, 3-loop, aerial delivery cargo

slings (FSN 1670-753-3788).
(2) Eight 16-foot, 3-loop, aerial delivery cargo

slings (FSN 1670-823-5042).
(3) Two type-IV link assemblies (FSN 1670-

783-5988).
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Table 4-1.  Characteristics of Chaparral Missile System Loads for External Lift.
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Figure 4-1.  Load 1, guided missile system, intercept-aerial, M-54, rigged for external air transport with air
delivery cargo slings.  Note position of turret in relation to sling legs.

(4) Two-inch pressure-sensitive tape (FSN
8135-558-5016), as required.

(5) Cushioning material, cellulose wadding
(FSN 8135-558-0823), as required.

b. Preparation and Rigging.
(1) Prepare the M-54 for transport in

accordance with TM 9-1440-585-12 and TM 91425-585-
14.

(2) Insure that storage doors are latched.
(3) Rotate firing turret 90 degrees clockwise

from normal traveling position.  Lock in place.

(4) Rig the load at shown in figure 4-1.
(5) Twist the eight sling legs one turn per 3

feet of sling.  Pass two 3-foot slings through the free
ends of the eight twisted sling legs.  Form a loop sling
using type-IV link assemblies.  Tape link assembly.

(6) Cluster and tape sling legs (breakaway
technique) to prevent fouling during lift-off.

(7) Two men can prepare the M-54 for
external transport in approximately 20 minutes.

c. Derigging.  Two men can derig the load in
approximately 15 minutes.
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Figure 4-2.  Load 2, guided missile system, intercept-aerial, M-54, rigged for external transport with one 15,000-
pound-capacity multileg (chainleg) sling set.

4-6.  Load 2-Guided Missile System InterceptAerial,
M-54, Using 15,000-Pound-Capacity Multileg
(Chainleg) Sling Set

a.  Materials.
(1) One 15,000-pound-capacity multileg

(chainleg) sling set (FSN 1670-902-3080).
(2) Two-inch pressure sensitive tape (FSN

8135-266-5016), as required.
b. Preparation and Rigging,

(1) Prepare the M-54 for transport in
accordance with TM 9-1440-585-12 and TM 91425-585-
14.

(2) Insure that storage compartment doors
are latched.

(3) Rotate firing turret 90 degrees clockwise
from normal traveling position.  Lock in place.

(4) Attach chain sling to four lifting eyes of M-
54.  Hook chain in grab link at the fourth chain link from
the free end of the chain.

4-4 (5) Cluster and tape sling legs (breakaway
technique) to prevent fouling during lift-off.

(6) Rig the M-54 as shown in figure 4-2.
(7) Two men can prepare the M-54 for

external transport in 20 minutes.
c. Derigging.

Two men can derig the M-54 in approximately 5
minutes.

4-7.  Load 3-Shop Equipment, Guided Missile,
AN/TSM-95 or AN/TSM-96, in Modified S141G
Shelter, Using 15,000-Pound-Capacity Multileg
(Chainleg) Sling Set

a. Materials.
(1) One 15,000-pound-capacity multileg

(chainleg) sling set (FSN 1670-902-3080).
(2) Two-inch pressure-sensitive tape (FSN

8135-266-5016), as required.
b. Preparation and Rigging.

(1) Insure that shelter door is closed and
4-4



TM 55-1425-585-15-1

Figure 4-.  Load 3, shop equipment, guided missile system, AN/TSM-95 or AN/TSM-98,  rigged for external air
transport with 15,000-pound-capacity multileg (chainleg) sling set.

latched after insuring all materiel inside is secured.

(2) Rig the AN/TSM-95 or AN/TSM-96 as
shown in figure 43.

(3) Attach chainleg of sling to four lifting eyes
on shelter.  Hook chain up in grab link at the fourth
chain link from the free end of the chain.

(4) Two men can prepare the AN/TSM-95 or
AN/TSM-96 for external transport in 10 minutes.

c. Derigging.  Two men can derig the load in
approximately 5 minutes.
4-8.  Load 4-Guided Missile, Intercept-Aerial, MIM-7.2A
or MIM-72B Rounds in M-570 Containers (12 Rounds),
Using Air Delivery Cargo Slings Note.  Each restraining
strap that passes around the longer dimension of the
stack requires the addition of a 60-inch strap to provide
the proper length.

Note.
The top two outside M-570
containers are positioned with the

bottom sides facing out, allowing
sling legs to press against a firm
surface where they pass over the top
of the stack (fig 4-4).

a.  Materials.
(1) One 3-foot, 3-loop, aerial delivery cargo

sling (FSN 1670-753-3788).
(2) Four 20-foot, 3-loop, aerial delivery cargo

slings (FSN 1670-823-5043).
(3) Two 9-foot, 3-loop, aerial delivery cargo

slings (FSN 1670-753-3631).
(4) Eighteen 15-foot tiedown straps (FSN

1670-360-0540).
(5) Three straps, webbing, 60 inches (FSN

1670-738-5878).
(6) Three type-IV link assemblies (FSN 1670-

783-5988).
(7) Twelve load binders (FSN 3990-

3600248).
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Figure 4-4.  Load 4,  M-570 containers rigged for external air transport.

(8) One piece 3/4-by 48-by 96-inch plywood
or pallet.

(9) Webbing, cotton, 80-pound, as required
(FSN 8305-268-2411).

(10) Eighteen quick-fit cargo tiedown strap
fasteners (FSN 1670-360-0340).

(11) Two-inch pressure-sensitive tape, as
required (FSN 7510-663-0196).

(12) 550-pound-capacity nylon cord, natural,
type III, as required (FSN 4020-240-2146).

b. Preparation and Rigging.
(1) Prepare and rig the M-570 container load

in accordance with figure 4-4.
(2) Stack the containers four wide and three

high on the plywood which is positioned on top of
coupled slings and tiedown straps.

(3) Secure the entire load by means of the
cargo straps, load binders, and quick fit fasteners.

Six retaining strap sets consists of two 15-foot 46
tiedown straps, one load binder, and two quick fit
fasteners.  Three retaining strap sets consists of two 15-
foot tiedown straps, one 60-inch webbing strap, two load
binders, and two quick fit fasteners.

(4) Place a 9-foot sling around each end of
the stack, passing the sling legs through the end of the
9-foot slings.  Secure the sling legs in the opposite
direction with 80-pound cotton webbing.

(5) Secure the strap and slings with nylon
cord to insure against slippage.

(6) Twist the four sling legs one turn per 3
feet of sling.  Pass a 3-foot sling through the free ends
of the five twisted sling legs.  Form a loop sling using
the type-IV link assembly.  Tape link assembly.

(7) Cluster and tape sling legs (breakaway
technique) to prevent fouling during lift-off.

(8) Four men can prepare and rig the con
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tainers for external transport in approximately 30
minutes.

c.  Derigging.  Three men can derig the container load in
approximately 15 minutes.

Section III.  INTERNAL TRANSPORT BY US ARMY AIRCRAFT

4-9.  Applicability
The items listed in paragraph 2-3 are too large and/or
heavy for internal transport by either US Army fixed
wing aircraft or helicopters except the MIM-72A and
MIM-72B rounds in the M570 containers.

4-10.  Typical Loading
For examples, see figure 4-5 and table 4-2.

Section IV.  TRANSPORT BY US AIR FORCE AIRCRAFT
4-11.  Applicability

a. The items listed in paragraph 2-3 can be transported, without major sectionalization, by US Air Force C-130, C-
141, and C-5 aircraft, however, only the M48 in the C-130 has been test loaded.  Procedures for transport by air in this
manual, therefore, cover only the M48 in the C-130 airplane.  When the other items have been test loaded, they will be
added to this publication.

Table 4-2.  Typical Tiedown Data for 12 MIM-72A or MIM-72B Rounds in M-570 Containers Stacked and Tied
Down

Tiedown fitting Tiedown device*
row designation capacity type(s) capacity Attach to item

B1 to B5 5,000 CGU-1/B 5,000 Over top end to end
C1 to CS 5,000 CGU-1/B 5,000 Over top end to end
D1 to D5 5,000 CGU-1/B 5,000 Over top end to end
A2 to E2 5,000 CGU-1/B 5,000 Over top side to side
A3 to E3 10,000 CGU-1/B 5,000 Over top side to side
A4 to E4 5,000 CGU-1/B 5,000 Over top (interlaced with

handles of containers)
side to side

*HCU-7/E net on side and HCU-15/C net on top of load may be substituted for CGU-1/B device.
Note.

These data provide only 4g forward
restraint.

With mixed passenger and cargo loads with passengers
seated forward of the cargo, the forward restraint shall
be a minimum of 8g's.

b. The loads described in this section are not
maximum loads.  Total cargo loads and operating range
in nautical miles are identified in AR 7039.  Additional
cargo and/or personnel within allowable load limits and
restrictions prescribed by pertinent safety regulations
(app) can be transported.

c. Figure 4-6 and table 4-3 depict the location and
devices for the-transport of the M-48 in the US Air Force
C-130 airplane.  The restraint factors (g-loads) for
minimum acceptable condition specified for crew and
passenger safety in event of a controlled emergency
landing are identified in AR 7039.

d. The airplane commander must insure that the
number and type of tiedown devices are as prescribed in
this manual and that the tiedown devices are secured to
tiedown fittings of at least the same strength and in the
same locations relative to those shown in the tiedown
diagrams.

Note.
Remove dual rail system from

airplane floors as required or
applicable.

Note.
All items should be marked with
weight and center of gravity prior to
being delivered to the airplanes
fIoading.

Note.
The amount of rolling and parking
shoring required will depend on the
items' tiedown point in the respective
airplane.  See data for M48 for
required shoring in a C-130 airplane
(para 4-llc).

Note.
Time to load and unload the items is
variable.  An approximate time for
four men to load and tie down the
M48 is 45 minutes, and 20 minutes to
unload.

4-12.  Loading the M48 in C-130 Airplane
a.  Materials.
(1) Shoring, 2by 12-inch lumber, 172 linear feet.
(a) Four pieces, 2by 12by 240-inch, parking shoring.
(b) Four pieces, 2by 12by 180-inch, rolling shoring.
(c) Four pieces, 2by 12by 96-inch, rolling shoring.
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Figure 4-5.  Typical load of 12 MIM-72A or MIM-72B rounds in the M-570 containers loaded and tied down in aircraft with 20-inch tiedown fittings grid
pattern.
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Figure 4-6.  M48 Chaparral fire unit in US Air Force C-130 airplane.

Table 4-3.  Tiedown Data for M48 in C-130 Airplane

Tiedown
fitting no.

Capacity of
tiedown
fitting in
1,000 lb

Type*
device

Attach to item

G8 25 MB-2 Left rear towing shackle.
C8 10 MB-1 Towing pintle.
E8 10 MB-1 Towing pintle.

C15 10 MB-1 Right rear tiedown point beneath hull.
E15 10 MB-1 Left rear tiedown point beneath hull.
C16 10 MB-1 Right rear tiedown point beneath hull.
E16 10 MB-1 Left rear tiedown point beneath hull.
C17 10 MB-1 Right center tiedown point beneath hull.
E17 10 MB-1 Left center tiedown point beneath hull.
C18 40 MB-1 Right front tiedown point beneath hull.
E18 10 MB-1 Left front tiedown point beneath hull.
C19 10 MB-1 Right front tiedown point beneath hull.
E19 10 MB-1 Left front tiedown point beneath hull.
B25 25 MB-2 Right front towing shackle.
F25 25 MB-2 Left front towing shackle.

*C2 tiedown device may be substituted for the MB-1.  MB-2 and D-1 tiedown devices are interchangeable.

(2) Nylon cord, type-III, 550-pound-
capacity, as required.

(3) MB-1 or C-2 tiedown devices, 12
each.

(4) MB-2 or D-1 tiedown devices, 4 each.
(5) Clevis assembly (shackles), FSN

1670090-5354, or equal, for front and rear towing and
tiedown provisions, 4 each.

b. Preparation and loading.
(1) Remove, for separate stowage inside

the item or airplane, the cargo compartment bows and
canvas.

(2) Insure that fuel tank is not more than
three-fourths full.

(3) Remove antennae and stow in driver
compartment.

(4) Remove front and rear top fins from
top two missiles and stow in fin compartment.

(5) Remove required number of 463L rail
system from airplane floor and secure same after
loading.

(6) Position ramp extensions to match
vehicle tracks.
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(7) Position two rows of shoring from
ground into airplane; lay each row two boards wide so
that vehicle tracks will ride on shoring.  Extend the
shoring to desired tiedown point in airplane.  The 180-
inch shoring goes over the ramp, the 240-inch shoring is
placed at the tiedown position, and the 96-inch shoring
is used as running shoring.

(8) Using experienced driver and guides,
back vehicle into the airplane to the tiedown position
(fig.  4-6).  Place transmission in neutral and set brakes.
Remove and secure excess shoring in airplane.

c. Tie Down.  Tie down item in accordance
with tiedown diagram and data, figure 4-6 and table 4-3.
Table 4-3 lists the tiedown devices required, the location
of the tiedown points on the item, and the aircraft
tiedown fittings to which the devices are secured.

d. Time Required.  Four men can prepare,
load, and tie down the item in approximately 1 hour.

e. Off-Loading.  The off-loading procedures
are the reverse of the loading procedures.  Four men
can off-load the item in approximately 20 minutes.
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CHAPTER 5

TRANSPORTABILITY GUIDANCE OFF-ROAD AND HIGHWAY

Section I.  GENERAL

5-1.  Scope
This chapter provides highway and off-road
transportability guidance of the Chaparral guided missile
system.  It covers significant technical and physical
characteristics and prescribes the materials and
guidance required to prepare, load, and off-load the
items.  The M48 and M730 exceed the legal width
limitations in CONUS for movement over public
highways.  When moving under their own power or
when loaded on a semitrailer, highway permits will be
required.  These items also exceed the recommended
width limitations in oversea areas, and special routing
may be required.  The procedures for obtaining special

permits in CONUS are outlined in AR 55-162 and
associated Army area regulations.

5-2.  Safety
In addition to the safety precautions contained in
chapter 3, when the guided missile, interceptaerial,
MIM-72A or MIM-72B in M-570 container is shipped in
military vehicle over public highways in CONUS,
movement is subject to all the safety laws, rules, and
regulations applicable to commercial carrier.  In oversea
areas such movements are governed by theater
regulations.

Section II.  MOVEMENT CONSIDERATIONS

5-3.  Movement on Own Tracks
The M48 and M730 can move over highways under their
own power; however, normally, highway moves are
made with the items loaded on a military or commercial
lowbed semitrailer of adequate capacity.  The items
have excellent off-road mobility.  For item cone index,
see paragraph 2-3.  A vehicle cone index (VCI) is a
number which tests have proven can be related to the
characteristics of a particular vehicle.  This number,
when used in connection with the rating 'cone index (of
the soil), can forecast the ability of that vehicle to cross
fine-grained soil.  The rating cone index is obtained by
use of the cone penetrometer and its associated
equipment.  See TM 5330, chapter 9 for use of the
equipment in the field and for interpretation of index
numbers.

5-4.  Movement by Semitrailer
All referenced items can be transported over highways
by semitrailers of adequate capacity and size.  The
equipment can be transported by a tractor-semitrailer
combination that does not exceed the length limitations
for movement in CONUS and the recommended length
limitations in oversea areas.

5-5.  Preparation of Items
The degree of preparation for the items prior to being
transported by semitrailers is dependent upon the
operational commitment.

Note 1.  The following figures were extracted from
US Army Material Command missile loading drawings.
References to page numbers in the notes within the
figures refer to the number listed in the lower right or
left-hand corner of each figure.

2.  Alternative method for loading the M-54 onto
trailers is uncrated and mounted on skid base.  (See fig
7-2 sheets 3 and 4 for examples.) While in this
configuration it will exceed CONUS legal width
limitations (para 5-3).

3.  Dimensional and weight data are located in the
General Notes on the US Army Material Command
missile loading drawings.

5-6.  Loading on Flatbed Semitrailers
he items may be placed in the tiedown position on the
semitrailer by a crane.  After placement at the tiedown
position, the items will be secured in accordance with
the following figures:
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Figure 5-1.  Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 1 of 4).
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Figure 5-1.  Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 2 of 4).
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Figure 5-1.  Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 3 of 4).
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Figure 5-1.  Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 4 of 4).
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Figure 5-2.  Blocking and tiedown diagrams for carrier, guided missile equipment, self-propelled, M730
(Sheet 1 of 3).
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Figure 5-2.  Continued.  (Sheet 2 of 3.)
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Figure 5-2.  Continued.  (Sheet 3 of 3.)
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Figure 5-3.  Blocking and tiedown diagrams for carrier, guided missile system, intercept-aerial, carrier-mounted
M48 (Sheet 1 of 3.)
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Figure 5-3. Continued. (Sheet 2 of 3.)
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Figure 5-3. Continued. (Sheet 3 of 3.)
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Figure 5-4.  Blocking and tiedown diagrams for shop equipment, guided missile system, AN/TSM-95 and/or
AN/TSM-96 (Sheet 1 of 3.)
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Figure 5-4. Continued. (Sheet 2 of 3.)
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Figure 5-4. Continued. (Sheet 3 of 3.)
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5-7.  Loading in Closed- or Open-Top Semitrailer
The M-570 shipping and storage container with guided
missile may be loaded into the semitrailers with the aid
of forklifts.  Loading procedures will be in accordance
with the following figures:

Note
These documents include procedures for conven-
tional type trailers equipped with mechanical

bracing devices as approved by the Bureau of
Explosives, Association of American Railroads.

Caution
Procedures shown for mechanical bracing devices
equipped trailers are only applicable for highway
movement, NOT for container/trailer-on-flat-car
movements.
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Figure 5-5.  Blocking and bracing diagrams for guided missile, M-570 container (sheet 1 of 13).
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Figure 5-5-Continued.  (Sheet 2 of 13.)

5-17



TM 55-1425-585-15-1

Figure 5-5-Continued.  (Sheet 3 of 13.)
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Figure 5-5-Continued.  (Sheet 4 of 13.)
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Figure 6-5-Continued.  (Sheet 5 of 13.)
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Figure 5-5-Continued.  (Sheet 6 to 13.)
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Figure 5-5-Continued.  (Sheet 7 of 13.)
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Figure 5-5-Continued.  (Sheet 8 of 13.)
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Figure 5-5-Continued.  (Sheet 9 of 13.)
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Figure 5-5-Continued.  (Sheet 10 of 13.)
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Figure 5-5-Continued.  (Sheet 11 of 13.)
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Figure 5-5-Continued, (Sheet 12 of 13.)
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Figure 5-5-Continued.  (Sheet 13 of 13.)
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Figure 5-6.  Blocking and bracing diagrams for guided missile, in M-570 container (palletized) (sheet 1 of 9).
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Figure 5-6-Continued.  (Sheet 2 of 9.)
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Figure 5-6-Continued.  (Sheet 3 of 9.)
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Figure 5-6-Continued.  (Sheet 4 of 9.)
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Figure 5-6-Continued.  (Sheet 5 of 9.)
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Figure 5-6-Continued.  (Sheet 6 of 9.)
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Figure 5-6-Continued.  (Sheet 7 of 9.)
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Figure 5-6-Continued.  (Sheet 8 of 9.)
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Figure 5-6-Continued.  (Sheet 9 of 9.)
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CHAPTER 6

MARINE AND TERMINAL TRANSPORTABILITY GUIDANCE

Section I.  GENERAL

6-1.  Scope
This chapter provides marine and terminal
transportability guidance for movement of the Chaparral
guided missile system.  It covers significant technical
and physical characteristics and prescribes the materials
and guidance required to prepare, load, and off-load the
items.

Note 1.
The methods described in this chapter for lifting
and securing items are suggested procedures.
Other methods of handling and stowage may be
used, providing they will insure safe delivery
without damage.  2.  The M-54 and M730 are shipped
as one unit (M48) in cargo vessels.

6-2.  Dimensional Data and Weight for Marine
Shipment

a. Guided missile system, intercept-aerial, carrier-
mounted, M48.
Measurements:

Length ................... 229.9 in.  (5.84 m)
Width..................... 105.8 in.  (2.69 m)
Height .................... 114.0 in.  (2.90 m)
Volume .................. 1,579.1.cu ft (44.69 cu m)

Weight ......................... 23,776 lb (1,078 kg)
b. Crated AN/TSM-95.

Measurements:
Length ................... 178.0 in.  (4.52 m)
Width..................... 83.0 in.  (2.11 m)
Height .................... 87.0 in.  (2.21 m)
Volume .................. 743.8 cu ft (21.05 cu m)

Weight ......................... 4,970 lb (2,254 kg)
c. Crated AN/TSM-96.

Measurements:
Length  ................. 197.4 in.  (5.01 m)
Width  ................... 90.9 in.  (2.31 m)
Height  .................. 95.3 in.  (2.42 m)
Volume  ................ 989.6 cu ft (28.00 cu m)
Weight  ................. 7,551 lb (3,425 kg)
d. Palletized guided missile, intercept-aerial, MIM-

72A or MIM-72B in M-570 container.
Measurements:

Length  ................. 128.3 in.  (3.26 m)
Width  ................... 36.0 in.  (0.91 m)
Height  .................. 43.4 in.  (1.10 m)
Volume .................. 116 cu ft (3.28 cu m)
Weight (approxi
mately) ................. 1,338 lb (607 kg)

Section II.  LOADING AND SECURING

6-3.  General Rules for Stowing Tracked Vehicles
and Large Boxed or Crated Heavy Equipment

a.  Whenever possible, vehicles should receive the
protection of below-deck stowage.  In general good
stowage of vehicles means placing them fore and aft, 4
to 6 inches apart, with similar space between outer
vehicles and the sweatboards; protecting breakable
parts and noting the disposition of spare parts, usually
within or near the vehicles; stowing vehicles in neutral,
with brakes on, the battery terminals disconnected, and
gasoline drained; and securing them by adequate
chocking and lashing.  Securing includes chocking the
tracks on all four sides so that the vehicle cannot move
in any direction; bracing individual vehicle chocks to
bulkheads, stanchions, and other vehicle chocks; and
lashing the vehicle with wire rope or chain.

Note.
When vehicles are loaded on vessels
which are adequately ventilated by
power blowers, such as the roll-
on/roll-off vessels, gasoline need not
be drained from gas tanks.

b. Vehicles should be loaded on vessels in their
minimum configuration; that is, reduced height, with or
without cargo.  The vehicles can be loaded onto landing
craft, beach discharge and amphibious lighters, and
landing ship tanks under their own power or by crane of
adequate capacity.  The vehicles can also be loaded
under their own power onto the deck of barges from
piers when tidal conditions are suitable and ramps are
available.  The vehicles can be loaded onto seagoing
vessels by shore-side or floating cranes of adequate
capacity.  Jumbo booms and heavy-lift ships' gear
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Figure 6-1.  Lifting diagram for M48 using lifting beam and wire-rope with spreader bar.
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Figure 6-2.  Blocking and tiedown of M48 in hold of general cargo vessel.
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may be used in loading vehicles onto vessels.  The
vehicles can, under their own power or towed, be loaded
on roll-on/roll-off vessels.  For typical lifting diagram,
see figure -6-1.  Figure 6-2 shows the method for
blocking and tying down the M48 in holds of general
cargo vessels.

c.  Boxed or crated heavy or large equipment is
blocked, braced, shored, lashed, and tommed as
required to prevent movement.  When loading a full
hold of large heavy pieces it is advantageous to leave
wire slings attached to the last piece loaded for ease in
unloading.

6-4.  Safety   

In addition to the safety precautions contained in
chapter 3, the following areas should be noted as
applicable:

a.  The activity offering the vehicles for
transport will notify the carrier in the event ammunition
or explosives are to be transported with the vehicles,
and compliance with AR 55-228, paragraph 2-7 is
mandatory.

b.  Vehicles shipped with ammunition will be
loaded and secured in accordance with Water Carrier
Tariff No.  24.

c.  Fire extinguishers must be available during
all loading and off-loading operations.

Table 6-1.  Bill of Material for Blocking and Tiedown of M48 in General
Cargo Vessels (fig 6-2)

Term Description Approximate quantity
Lumber Douglas-fir, or comparable lumber, straight-grain, free from material defects,

Fed Spec MM-I-751c: 2 X 4 in.--------------------------------------------------- 4 linear ft
2 X 12 in.------------------------------------------------- 70 linear ft
4 X 6 in --------------------------------------------------- 150 linear ft

Nails Common, steel; flathead; bright or cement-coated; table X1-b, Fed Spec FF-N-
105a; size: 20d ---------------------------------------------------------------------------------- 20

40d ---------------------------------------------------------------------------------- 116
Wire rope 6 X 19; IWRC, improved plow steel; preformed; regular-lay; table X, Fed

Spec RR-W-410a; 5/8-in.:------------------------------------------------------------------------ 60 ft
Clamps Wire-rope, "U"-bolt clips, saddled, single-grip, steel, Crosby heavy-duty (or

equal), Mil Std 16842; 5/8-in.:-------------------------------------------------------------------- 16
Clevis Assembly suspension (shackles), bolt and nut type, large, FSN 1670-090-5354,

or equal (for front and rear towing and tiedown provisions) ------------------------------ 4

Table 6-2.  Application of Materials for Blocking and Tiedown of the M48 in Hold
of General Cargo Vessel (fig 6-2)

Item No.  required Application
A 4 Bearing pieces, 2- X 12-in.  X length-to-suit lumber to extend 12 in.  beyond

ends of tracks.  Pre-position on vessel hold floor.  Two pieces required under
tracks on each side of vehicle.

B 2 Side blocking, 4- X 6- X 228-in.  lumber.  Locate one piece against tracks on
each side of vehicle.

C 2 End blocking, 4- X 6- X 112-in.  lumber.  Locate at front and rear of vehicle
against tracks on top of item B.  Toenail to item B at each location with
four 40d nails.

D 4 Backup cleat, 2- X 4- X 12-in.  lumber.  Locate on top of item B against item
C.  Nail to item B with five 20d nails.

E 4 Clevis (shackles) (see bill of material).  Secure one shackle at each towing
lug (two at front and two at rear end of vehicle).

F 4 Wire rope, 5/8-in., in a complete loop.  Secured by clips (item G).  Attach to
front and rear shackles and padeyes.

G 16 Clamps, 5/8-in., wire-rope, "U"-bolt clips.  Used to secure item F in complete
loop.

H 4 Padeye, four required on floor of vessel.
J as required Bracing, 4- X 6-in.  X length-to-suit.  Brace as required against vehicle block-

ing, side of vessel, or adjacent cargo blocking to immobilize vehicle and
blocking.  Secure each end to adjacent bracing or blocking detail by toenail-
ing with four 40d nails.
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Figure 6-3.  Lifting diagram for crated AN/TSM-95 or AN/TSM-96 using wire-rope slings with spreader bars.
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Figure 6-4.  Lifting diagram for palletized load of four MIM-72A or MIM-72B missiles in M-570 containers.

6-6



TM 55-1425-585-15-1
CHAPTER 7

RAIL TRANSPORTABILITY GUIDANCE

Section I.  GENERAL

7-1.  Scope
This chapter provides rail transportability guidance for
movement of the Chaparral guided missile system.  It
covers significant technical and physical characteristics
and prescribes the materials and guidance required to
prepare, load, tie down, and off-load the items.

Dimensional and weight data are located in the General
Notes figures 7-1 through 7-5.

7-2.  Maximum Utilization of Railcars
Additional cargo, as approved by the activity offering the
items for transport, may be transported with the items.

Section II.  TRANSPORT ON CONUS RAILWAYS.

7-3.  General
The transportability guidance contained in this section is
applicable when the items are transported on CONUS
railways.  Consideration is given to' single and multiple
movements on the types of railcars normally used for
the movement of these items.  All items when loaded on
suitable railcars can be transported without
sectionalization or major disassembly within the
Association of American Railroads Outline Diagram for
Single Loads, Without End Overhang, or Open Top
Cars as shown in both the Railway Line Clearance
Publication and the Official Railway Equipment
Register.

7-4.  Preparation of Items
The degree of preparation for the items prior to being
transported by railcar is dependent upon the operational
commitment.

7-5.  Loading
a. The M-54, AN/TSM-95, AN-TSM-96, M48, and

M730 may be placed in the tiedown position on the
railcar by a cranes or the M48 and  7530 may be driven
or towed onto a railcar provided a suitable ramp or
bridge is available.

b. The MIM-72A or MIM-72B in M-570 container
may be loaded into boxcars by the aid of forklift trucks.

c. After loading and placement of M48 or M730 at
the tiedown position, handbrakes on vehicles must not
be set on G-85 or G-89 cushioned rubrail cars.  They
may be set on all other types of flatcars.  Gearshift
levers for automatic or conventional transmissions must
be placed and wiretied in neutral position when item is
loaded on all types of railcars.

Note
AAR loading rules require that high
tension banding used for the
purpose of securing loads to open-
top railcars must bear the name of
the manufacturer and/ or distributor,
the letters "AAR," and a specific

code number issued by the AAR to
the manufacturer or distributor
Banding (strapping) that does not
contain the above information will
not be accepted by US railroads for
securing loads on open-top cars
after 1 April 1972.

7-6.  Transport on General-Purpose Flatcars and
Boxcars
The number of units to be loaded on a car will be
dependent on the size of the car used and the quantities
or assortment of units to be shipped with view of full
utilization of carrier equipment.

Note
The following figures were extracted
from US Army Material Command
missile drawings.  References to
page numbers in the notes within the
figures refer to the number listed in
the lower right or left-hand corner of
each figure.

Note
A staggered nailing pattern will be
used when lumber is nailed to the
floor of the railcar, or when
laminating lumber.  Additionally, the
nailing pattern for an upper piece of
laminated lumber will be adjusted as
required so that a nail for that piece
will not be driven through, onto, or
right beside a nail.  in the lower piece
of lumber.

Note
The preferred method for loading the
M-54 on railroad flatcars is uncrated
and mounted on skid base, as shown
in figure 7-2 sheet 3.
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Figure 7-1.  Blocking and restraining MIM-72A or MIM-72B in M-570 containers in railroad boxcar (sheet 1 of 13).
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Figure 7-1--Continued.  (Sheet 2 of 13.)
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Figure 7-1-Continued.  (Sheet 3 of 13.)
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Figure 7-1--Continued.  (Sheet 4 of 13.)
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Figure 7-1-Continued.  (Sheet 5 of 13.)
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Figure 7-1-Continued.  (Sheet 6 of 13.)
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Figure 7-1-Continued.  (Sheet 7 of 13.)
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Figure 7-1-Continued.  (Sheet 8 of 13.)
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Figure 7-1-Continued, (Sheet 9 of 13.)
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Figure 7-1-Continued.  (Sheet 10 of 13.)
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Figure 7-1-Continued.  (Sheet 11 of 13.)
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Figure 7-1-Continued.  (Sheet 12 of 13.)
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Figure 7-1-Continued.  (Sheet 13 of 13.)
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Figure 7-2.  Blocking and restraining M-54  on railroad flatcar with wooden floor: Uncrated, mounted on skid
base; Crated; and Uncrated, mounted on aluminum blocks (sheet 1 of 9).
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Figure 7-2-Continued.  (Sheet 2 of 9.)
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Figure 7-2-Continued.  (Sheet 3 of 9.)
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Figure 7-2-Continued.  (Sheet 4 of 9.)
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Figure 7-2-Continued.  (Sheet 5 of 9.)

7-19



TM 55-1425-585-15-1

Figure 7-2-Continued.  (Sheet 6 of 9.)
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Figure 7-2-Continued.(Sheet 7 of 9.)
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Figure 7-2-Continued.  (Sheet 8 of 9.)
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Figure 7-2-Continued.  (Sheet 9 of 9.)
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Figure 7-3.  Block and restraining M730 on railroad flatcar with wooden floor (sheet 1 of 3).
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Figure 7-3-Continued.  (Sheet 2 of 3.)
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Figure 7-3-Continued.  (Sheet 3 of 3)
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Figure 7-4.  Blocking and restraining M48 on railroad flatcar with wooden floor (sheet 1 of 3).
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Figure 7-4-Continued.  (Sheet 2 of 3.)

7-28



TM 55-1425-585-15-1

Figure 7-4-Continued.  (Sheet 3 of 3.)
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Figure 7-5.  Blocking and restraining AN/TSM-95 or AN/TSM-96 on railroad flatcar with wooden floor
(sheet 1 of 3).
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Figure 7-5-Continued.  (Sheet 2 of 3.)
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Figure 7-5-Continued.  (Sheet 3 of 3.)
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Figure 7-6.  Restraining M730 or M48 on cushioned
rub-rail flatcars.
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Figure 7-7.  Restraining M730 or M48 on ATTX,ITTX,
HTTX,TTDX, or similar type cars equipped with center tiedown rails running the entire length of the car.
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7-7.  Transport on Special-Purpose Flatcars
Special-purpose flatcars equipped with chain tiedowns
provide economies in loading costs and often a savings
in transportation charges, provided full utilization of the
loadable space is made.  When such cars are available
from the rail carriers and full utilization can be made,
they should be used.  For detailed information and
quantities to be loaded on each type of car, see figure 7-
6, table 7-1, figure 7-7, and table 7-2.

Table 7-1.  Application of Materials  for Tiedown of
M48 or M730 on CONUS G-85 or G-89 Cushioned
Rub-Rail Flatcar (fig 7-6)

Item No.  Required Application
A Brake wheel clearance.  Minimum

clearance required is 6 in.  above,
in back of, and on both sides of
and 4 in.  underneath wheel.

B 4 ea unit Shackles.  For vehicles having a 1-
in.-dia hole in the towing brackets,
use a 1-in.-dia pin with a  7/8-in.,
steel, galvanized-coated anchor
shackle.  For vehicles having a
larger hole in the towing bracket,
use an appropriate size pin and
shackle.  Attach the shackle to the
towing bracket and secure the pin
with a cotter key.

C 4 ea unit Brandon single chain tiedown
device,   %-in.-dia  excelloy chain,
or similar, proof-tested at 27,500
lb.  Attach to vehicle tiedown
provision and to the rub-rail of the
car as shown in sketch 1, fig 7-6.
Substitute, if desired, items D and
E in lieu of item C.  See general
instructions below for further
details.

D 2 ea unit 1/2-in.-dia  alloy  chain with
turnbuckle  prom-tested at 22,500
lb.  Attach to the vehicle tiedown
provision and to the rub-rail of the
car as shown in sketch 2, fig 7-6.
See general instructions below for
further details.

E 2 ea unit 1/2-in.-dia  alloy  chain  proof
tested at 22,500 lb.  Attach to the
vehicle tiedown provision and to
the rub-rail of the car as shown in
sketch 3, fig 7-6.  See general
instructions below for further
details.

General Instructions
1.  Shippers should specify cars equipped with tiedown

devices in the quantity required for items B and C (see
sketches 1 and 2 in fig 7-6) when ordering specialized TM 55-
1425-585-15-1 freight equipment.  In the event that
conventional chain tiedowns are supplied in lieu of devices

specified, two of the four tiedowns required for each vehicle
must have adjustable turnbuckle equipped with a safety-lock
device located in the chain for tensioning purposes (see
sketch 3 of fig 7-6).  The chains must be applied in the
following manner:

a.  Attach the two chain tiedowns without the turnbuckle
(see sketch 3 of fig 7-6) to one end of the vehicle and to the
car tiedown facility.  Pull as tight as possible by hand, and
attach the hook to the appropriate link of the chain.

b.  Attach the two chains with the adjustable turnbuckles to
the opposite end of the vehicle and to the car tiedown facility.
All four chain tiedowns should then be made taut by tightening
the turnbuckles.

NOTE
Load binders are not to be used in lieu of
turnbuckles to tension tiedown chains.

2.  Vehicles must face in the same direction and be
uniformly spaced along the length of the car to allow sufficient
space at each end of the car and between the vehicles for
securement.  Apply tiedowns parallel to each other at the
same end of the vehicle and down from the vehicle point of
attachment to the tiedown facility.  The angle of the tiedown
should be as close to 45° as possible.

3.  Hand brakes on vehicles must not be set when vehicles
are shipped on G-85 or G-89 cushioned rub-rail fiatcars.

4.  Gearshift levers for automatic or conventional
transmissions must be wire-tied in the neutral position.

5.  Open hooks must be secured with wire over the
opening to prevent the hook from becoming disengaged from
the chain link to which it is secured.

6.  Turnbuckles used to tighten chains must be wired or
locked to prevent them from turning during transit unless the
turnbuckles are equipped with self-locking devices.

7.  When conventional chains are tensioned, care should
be taken to avoid tensioning to such an extent that the rub-rail
may start to rise.  Brandon, or similar, tiedown devices, when
attached to the vehicle tiedown shackles, should not be
tensioned beyond the point where the springs of the vehicle
start to compress.  After chains are tightened, they should be
struck with a hammer or bar to eliminate any possible
misalignment of links.  Further tightening may be required to
take up any slack that develops due to link alignment.

8.  Brandon tiedown devices are not to be attached to the
slots in the cushioned rub-rail adjacent to the position of the
recessed trailer hitches:  This is to preclude the flange edge of
the device, which rests over the inner side of the car's center
sill, from coming in contact with any portion of the trailer hitch
when in recessed position and thereby restricting the action of
the cushioned rubrail.  When placement of vehicles on cars
determines that securement points to the car would fall in this
area, conventional chain tiedowns (with or without
turnbuckles) attached through the rub-rail slots will be used
instead of Brandon devices.

9.  Method of loading as shown is applicable to vehicles
weighing up to 25,000 lb.  The following vehicles in the
quantity shown can be loaded on an 85-foot, or longer,
cushioned rub-rail equipped, or similar, railroad car with
center sill tiedown positions running the entire length of the
car:
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No.  per car
Vehicle 85-ft 89-ft

Guided missile system, intercept-aerial
 carrier-mounted, M48 3 4

Carrier, guided missile equipment, self-
propelled, M730 3 4

NOTE

Loading Rules 1-A.  2,.  4, , 165, 19-A, and 19-C
appearing in section I of the Rules Governing
the Loading of Commodities on Open Top Cars
published by the Association of American
Railroads provide applicable guidelines and are
mandatory in application .

Table 7-2.  Application of Materials for Tiedown of
Vehicles on CONUS ATTX, ITTX, HTTX, TTDX, or
Similar-type Flatcar Equipped  With Center Tiedown
Rails Running Entire Length of Car (fig 7-7)
Item No.  Required Application
A Brake wheel  clearance.  Mini-

mum clearance required is 6
in, above, in back of, and on
both sides of and 4 in. under-
neath wheel.

B 4 ea unit Steel chain, 1/2-in.-dia, alloy,
proof-tested at a minimum of
22,500 lb for M730; 1/2-in.-dia
excelloy, or comparable, steel
chain, proof-tested at a mini-
mum of 27,500 lb for M48.

General Instructions
1.  Shippers should specify cars equipped with

tiedown

devices in the quantity shown in item B when ordering
specialized railway equipment..  When carrier furnishes
cars that do not have built-in chains and tensioning de-
vices, chains and turnbuckles of appropriate size and
strength will be used in lieu thereof for securement of
vehicles.  Load binders are not to be used in lieu of turn-
buckles to tension tiedown chains.

2.  Vehicles must face in the same direction and be
uniformly spaced along the length of the car to allow
sufficient space at each end of the car and between the
vehicles for securement.  Apply tiedowns parallel to
each other at the same end of the vehicle and from the
vehicle tiedown point to the car tiedown facility.  The
angle of the tiedown must be as close to 456 as.
possible.

3.  Hand brakes must be set on all vehicles.
4.  Gearshift levers on vehicles equipped with

automatic
or standard transmission must be wire-tied in the neutral
position.

5.  Open hooks must be secured with wire over the
opening to prevent the hook from becoming disengaged
from chain link to which it is secured.

6.  Turnbuckles used to tighten chains must be wired
to prevent them from turning during transit, unless the
turnbuckles are equipped with self-locking devices.

NOTE
Loading Rules 1-A, 2, 4, 5, 16, 19-A, and 19-C
appearing in section I of the Rules Governing
the Loading of Commodities on Open Top Cars
published by the Association of American
Railroads provide applicable guidelines and are
mandatory in application .

Section III.  TRANSPORT ON FOREIGN RAILWAYS

7-8.  General
The transportability guidance contained in this section is
applicable when the vehicles are transported on foreign
railways.  Consideration is given to single and multiple
vehicle movements on the types of railcars normally
used for the movement of these types of' vehicles.  The
vehicles, when loaded on a suitable railcar, can be
transported in their reduced height configuration without
restrictions within European countries complying with
the International Loading Gauge (formerly Berne
International), the majority of the countries in the Middle
East and South America, and Australia, India, and
Pakistan.  In the Middle East and South America, the
clearances vary by country, and each country will
require a separate check.  In Australia, India, and
Pakistan, wide-or broad-gauge railways provide
adequate clearances.  Because of the various
designation systems used by different countries, foreign
railcars are not easily classified. In addition, clearances
vary, in many cases, from one country to the next and
within one country; consequently, evaluation of
transportability capability must be made on an individual
basis.

The M-54, AN/TSM-95, and AN/TSM-96 can also be
loaded on foreign railroad flatcars and the MIM-72A or
MIM-72B in M-570 containers can be loaded into foreign
railroad boxcars.  The methods for securing these items
are similar to securing the items on American railroad
cars.

7-9.  Transport on US Army Foreign Service Flatcars
a.  General.  The Chaparral system pieces can be

transported on a number of US Army-owned foreign
service flatcars.  These flatcars are exclusively for the
transport of US military materiel.  Table 7-3 represents a
few of the flatcar available in Europe which are suitable
for transportation of the Chaparral system.

b.  Materials.  The materials required for blocking and
tiedown of the items on US Army foreign service flatcars
are essentially the same as those used for transporting
the items within CONUS.  For general guidance, refer to
figure 7-2 sheets 1 through 9 and figure 7-5 sheets 1
through 3.
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Table  7-3.  Characteristics of European Flatcars Available for Transportation of the Chaparral

Flatcar Platform
designation Capacity Length Width height*

FF 50-ton 40-ft.  9-in. 8-ft.  7 1/8-in. 4-ft.  1 1/8-in.
(45.36 MT) (12.42 m) (2.62 m) (1.25 m)

SSY 55-ton 31-ft.  2-in. 10-ft.  4-in. 4-ft.  2 3/4-in.
(49.90 MT) (9.50 m) (3.15 m) (1.29 m)

SSYS 66-ton 31-ft.  2-in. 10-ft.  4-in. 4-ft.  2 3/4-in.
(59.88 MT) (9.50 m) (3.15 m) (1.29 m)

SSYM 88-ton 39-ft.  %-in. 10-ft.  4-in. 4-ft.  3 1/2-in.
(79.83 MT) (11.90 m) (3.15 m) (1.31 m)

FFLM 90-ton 46-ft.  8-in. 10-ft.  3-in 4-ft.  2 3/4-in.
(81.65 MT) (14.42 m) (3.12 m) (1.29 m)

*Above top of rail.
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APPENDIX
REFERENCES

1.  Field Manuals (FM)
FM 1-100 Army Aviation Utilization
FM 5-36 Route Reconnaissance and Classification
FM 55-15 Transportation Reference Data

2.  Supply Bulletins
SB 760-20 Adopted Items of Material and Army Reportable Items

3.  Air Force Manuals
TO 1-1B-40 Handbook of Weight and Balance Data
TO 1C-130-9 Cargo Loading Manual USAF Series C-180 Aircraft

4.  Arm Regulation (AR)
AR  5529 Military Convoy Operations in CONUS
AR 55-162 Permit for Oversize, Overweight, or Other Special Military Movements on

Public Highways in the Contiguous States and District of Columbia
AR 70-39 Criteria for Air Transport and Airdrop Material
AR 95-16 Weight and Balance-Army Aircraft
AR 385-40 Accident Reporting and Records
AR 746-1 Color, Marking, and Preparation of Equipment for Shipment

5.  Technical Manuals (TM)
TM 5-330 Planning and Design of Roads (Vehicle Cone Index)
TM  5-725 Rigging
TM 9-1410-585-14 (Chaparral Air Defense Guided Missile System) Operator, Organizational,

DS and GS Maintenance Manual: Intercept-Aerial Guided Missile MIM-
72A and MIM-72B; and.  Guided Missile Trainer M80 .

TM 9-1425-585-14 Operator, Organizational, DS and GS Maintenance.  Manual: General Main-
tenance; Service Upon Receipt; Shipping and Storage; and Demolition
to Prevent Enemy Use

TM 9-1440-585-12 Operator and Organizational Manual: Intercept-Aerial Guided Missile
System (Launching Station)

TM 9-1450-585-10 Operator's Manual, Carrier, Guided Missile Equipment, Self-Propelled:
M730

TM 94935-585-14/1 Operator Organizational, DS and GS Maintenance Manual: Support Main-
tenance Guided Missile System Shop Equipment AN/TSM-96

TM 9-4935-587-12 Operator and Organizational Maintenance Manual: Organizational Main-
tenance Guided Missile System Shop Equipment AN/TSM-95

TM 38-250 Packaging and Handling of Dangerous-Materials for Transportation by
Military Aircraft

TM 55-208 Railway Equipment Characteristics Data
TM 55-312 Military Convoy Operations in CONUS
TM 55-405-9 Weight and Balance
TM 55-450-8 External-Transport Procedures
TM 55-450-10/1- Air Transport of Supplies and Equipment Standard Loads in US Air
AFM 76-3 Force C-130 Airplane
TM 55-450-11 Air Transport of Supplies and Equipment: Helicopter External Loads,

Rigged with Air Delivery Equipment, June 1968
TM 55-450-12 Air Transport of Supplies and Equipment Helicopter External Loads for

Sling, Nylon and Chain, Multiple Leg (15,000-pound capacity)
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TM 55-500 Marine Equipment Characteristics and Data
TM 55-518 Military Stevedoring
TM 55-1520-209-10 Operator's Manual US Army Model CH-47A Helicopter
TM 5566-1520-217-10 Operator's Manual Army Model CH-64A and CH-54B Helicopter
TM 55-1520-227-10 Operator's Manual US Army.  Model CH-47B and CH-47C Helicopter
TM 57-210 Air Movement of Troops and Equipment

NOTE

Air Force Technical Orders which have not been integrated into the Department of the Army
publications system may be requisitioned through the Adjutant General Office in accordance
with AR 810-71.

6.  Other Publications and Source of Procurement
Association of American Railroads Rules Governing the Loading of Commodities on Open Top Cars

Section No.  1-General Rules
Section No.  6-Rules Governing the Loading of Department of Defense Material
Mr.  E.  T.  Zasadil, Secretary
The Association of American Railroads
59 East Van Buren Street
Chicago, Illinois 60605

Rail Carriers' Tariff No.  23 or reissues thereof-Hazardous Materials Regulations of the Department of Transportation
Including Specifications For Shipping Containers.

R.  M.  Graziano, Agent
American Railroad Building
1920 L Street N.W.
Washington, D.C.  20036

Water Carrier Tariff No.  24 or reissues thereof-Regulations Governing The Transportation Or Storage Of Explosives
Or Other Dangerous Articles Or Substances, And Combustible Liquids On Board Vessels.

R.  M.  Graziano, Agent
American Railroads Building
1920 L Street N.W.
Washington, D.C.  20036

Motor Carriers' Explosives And Dangerous Articles Tariff No.  14 or reissues thereof-Department Of Transportation
Regulations Governing Transportation Of Explosives And Other Dangerous Articles By Motor, Rail And Water Including
Specifications For Shipping Containers.

William Herbold, Issuing Offcer
1616 P Street, N.W.
Washington, D.C.  20086
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