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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
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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 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 Kkit).
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 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

2-2

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 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
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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 Il. 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..........cccvvvvnee 1425-937-4040
Measurements:
Length .....eeeeeen. 128.5in. (3.26 m)
Width........cooeevee 94.5in. (2.40 m)
Height.................... 83.8in. (2.13 m)
Volume........ccc...... 588.9 cu ft (16.67 cu m)
Weight ..., 9,720 Ib (4,409 kg)

Center of gravity:
Vertical (from

interface) ............ 33.8in. (0.86 m)
Longitudinal
(from front) ......... 60.0in. (1.52 m)
b. Carrier, guided missile equipment, self-

propelled, M730.
Federal Stock
Number ................... 1450-930-8749
Measurements:
Length,
maximum,
overall ................ 238.5in. (6.06 m)
Minimum
(less bow
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storage
brackets) ...... 229.9in. (5.84 m)
Width, maxi-
mum, overall ...... 105.8in. (2.69 m)
Minimum
(less track
shrouds,
covers,
and ex-
haust
duct)............. 100.0 in. (2.54 m)
Height, maxi-
mum (with
cab) ....ooeveeiinnnnn, 105.5in. (2.68 m)
Minimum
(less cab
and blast
covers)......... 77.5in. (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:
Netr ... 14,691 Ib (6,664 ko)
Air transport** ........ 13,886 Ib (6,299 kg)

Ground pressure:
Loaded weight........ 7.5 psi (5.27 kg/sg 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.
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Figure 2-5. Guided missile, intercept-aerial, MIM-72A or MIM 72B in M-570 container.
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Above ground.................
From centerline

of drive

sprocket ..............

Ground clearance ...................
Cab capacity:

Crew e
Passengers ........ccc........

Vehicle weight

classification:
Empty oo

Soils trafficability

data [(para 5-2):
Item at unloaded
weight plus
driver ......cooevevneeen.

Performance on land:

Vertical obstacle

ability .........ccee
Maximum trench

crossing

ability ........cceee
Minimum turn-

ing radius

(differential

steering) .........o.....
Minimum turn-

ing radius

(pivot steer-

Tg]o ) I
Maximum speed

(forward)

(2-3range)_ .........
Maximum speed

(reverse)...............
Maximum towed

load ...
Maximum ford-

ing depth (w/o

flotation cur-

tain installed)........
Cruising range ..............
Maximum grade-

ability (as-

cending or

descending)..........
Maximum side

slope ability ..........

Performance on

water:
Maximum ford-
ing depth (w/
flotation cur-
tain installed)........
Maximum speed
(forward)...............

31.5in. (0.80 m)
62.5in. (1.59 m)
--16.0in. (0.41 m)

1

24in. (0.61m)

66 in. (1.68 m)

24 ft (7.32 m)

14 ft (4.27 m)

38 mph (61.14 kmph)
9.2 mph (14.70 kmph)

14,500 Ib (6,577 kg)

40 in. (1.02 m)
300 mi. (482.70 km)

0 percent

30 percent

unlimited

3 mph (5.56 kmph)
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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........ 238.5in. (6.05 m)
Minimum
(less bow
storage
brack-
ets) e, 229.9in. (5.84 m)
Width, maximum
overall ................. 105.8 in. (2.69 m)
Minimum
(less track
shrouds,
covers,
and ex-
haust
duct) ......cceeiinnnnn. 100.0 in. (2.54 m)
Height, maxi-
mum (with
cargo cover)......... 114.0in. (2.90 m)
Minimum
(less cargo
cover) ......... 107.1in. (2.72 m)
Volume:
Operational --................. 1,563.9 cu ft (44.26 cu
m)
Reduced ........cccceeeee. 1,425.0 cuft (40.33 cu m)
Weight:
Operational ................... 22,976 1b (1,042 kg)
Shipping
configuration ........ 23,776 1b (1,078 kq)

Center of gravity:
Above ground:
Operational .......... 46.3in. (1.18 m)
Shipping
configura-
tion - ........... 46.8 in. (1.19 m)
From front of
carrier:
Operational .......... 128.5in. (3.26 m)
Shipping
configura-
tion ............. 147.0in. (3.73 m)
Soils trafficabilit
datalpara 52
Items at operational weight
plus driver .................. VCI 47



Vehicle weight
classification
loaded ................ 11
Note
Sed 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................. 178.0in. (4.52 m)
Width 83.0in. (2.11 m)
Height ................. 87.0in. (2.21 m)

Volume................. 743.8 cu ft (21.05 cu m)

Weight ............... 4,970 |b (2,254 kg)
Center of gravity:
Vertical 37.5in. (0.95 m)
Longitudinal
(from door) .......... 93.6in. (2.38 m)

e. Shop, equipment, guided missile system, AN/

TSM-96.
Federal stock

number 4935-880-4782
Measurements:
Length ................. 181.0in. (4.60 m)
Width ................. 83.0in. (2.11 m)
Height .................. 87.0in. (2.21 m)
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Volume ................ 756.4 cu ft (21.41 cu m)
Weight 4,970 |b (2,254 kg)
Center of gravity:
Vertical................. 44.2 in. (1.12 m)
Longitudinal
(from front
end) -.......... 83.5in. (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 ................. 125.0in. (3.18 m)
Width .................. 18.0in. (0.46 m)
Height ................. 19.0in. (0.48 m)

Volume................. 24.7 cu ft (0.70 cu m)
Weight ................ 300 Ib (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,
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.

insure that no

Warning.
The MB8A3 air filter unit will not
protect user against carbon
monoxide.

3-2. Hazardous Materials

3-1

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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AIR TRANSPORTABILITY GUIDANCE

Section |.

4-1. Scope

This chapter provides air transportability guidance for movement of the CHAPARRAL guided missile system.

GENERAL

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 Il. EXTERNAL TRANSPORT BY US ARMY AIRCRAFT

4-3. Applicability

a. All the items listed in [paragraph 2-3 hre 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 lexcept 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
For a detailed description of the
CHAPARRAL missile system, refer to

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.

Load 1-Guided Missile System, Intercept

It covers

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

4-1

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.

Center of gravity
Dimensions of item
Nomenclatare Length t Weight L—Longitudinal {n. (m))
. {in. (m)) (1!“(’2)) (inn.e‘(‘l‘l‘l)) M (k) . (V—Vertical in. (m))

Guided missile system, intercept- | 140 (3.56) 106 (2.69) 100 (2.54) 10,361 (4,699) L—60.0 (1.50) From front
aerial, M-54 V—33.8, (0.86) From interface

Shop equipment, guided missile | 190.0 (4.83) 83.3 (2.12) 87.4 (2.22) 4,150 (1,868) I—84 (2.13)
system, AN/TSM-95 V-—37.6 (0.95)

Shop equipment, guided missile | 190.0 (4.88) 83.3 (2.12) 87.4 (2.22) 4,900 (2,205) L—87 (2.24)
system, AN/TSM-96 V—44.2 (1.12)

12 Rounds, guided missile, in- | 125.0 (3.18) 72.0 (1.83) 58 (147) 3,420 (1,651)** L—625 (1.59) From aft
tercept-aerial, MIM-72A or V—30.0 (0.76) From bottom
MIM-72B in M-570 contain-
ers

4-2
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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.

4-3

(4) Rig the load at shown injfigure 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-1V 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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15,000 POUND CAPACITY
MULTILEG (CHAINLEG)
SLING SET

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, 4-4 (5) Cluster and tape sling legs (breakaway
M-54, Using  15,000-Pound-Capacity = Multileg technique) to prevent fouling during lift-off.
(Chainleg) Sling Set (6) Rig the M-54 as shown irlfigure 4-2]
_ (7) Two men can prepare the M-54 for
a. Materials. external transport in 20 minutes.
(1) One  15,000-pound-capacity  multileg C. Derigging.
(chainleg) sling set (FSN 1670-902-3080). Two men can derig the M-54 in approximately 5
(2) Two-inch pressure sensitive tape (FSN minutes.
8135-266-5016), as required.
b.  Preparation and Rigging, _ 4-7. Load 3-Shop Equipment, Guided Missile,
(1) Prepare the M-54 for transport in AN/TSM-95 or AN/TSM-96, in Modified S141G
accordance with TM 9-1440-585-12 and TM 91425-585- Shelter, Using 15,000-Pound-Capacity Multileg
14. (Chainleg) Sling Set
(2) Insure that storage compartment doors a.  Materials.
are latched. B _ (1) One 15,000-pound-capacity — multileg
3) Rota_te fwmg_turret 90_degrees clockwise (chainleg) sling set (FSN 1670-902-3080).
from normal traveling position. Lock in place. (2) Two-inch pressure-sensitive tape (FSN
(4) Attach chain sling to four lifting eyes of M- 8135-266-5016), as required.
54. Hook chain in grab link at the fourth chain link from b.  Preparation and Rigging.
the free end of the chain. (1) Insure that shelter door is closed and

4-4



18,000 POUND CAPACITY.

MULTILEG (CHAINLEG)

SLING SET
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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
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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-1V link assemblies (FSN 1670-
783-5988).
(7) Twelve
3600248).

load binders (FSN  3990-
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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 lll, as required (FSN 4020-240-2146).
b. Preparation and Rigging.

(1) Prepare and rig the M-570 container load
in accordance wit

(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.

4-6

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



TM 55-1425-585-15-1
tainers for external transport in approximately 30 c. Derigging. Three men can derig the container load in
minutes. approximately 15 minutes.

Section lll. INTERNAL TRANSPORT BY US ARMY AIRCRAFT

4-9. Applicability 4-10. Typical Loading
The items listed in paragraph 2-3 bre too large and/or For examples, sed figure 4-5]and[table 4-2]

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.

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
B1to B5 5,000 CGU-1/B 5,000 Over top end to end
Clto 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
A3to 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. airplane floors as required or
These data provide only 4g forward applicable.
restraint. Note.
With mixed passenger and cargo loads with passengers All items should be marked with
seated forward of the cargo, the forward restraint shall weight and center of gravity prior to
be a minimum of 8g's. being delivered to the airplanes
b. The loads described in this section are not floading.
maximum loads. Total cargo loads and operating range Note.
in nautical miles are identified in AR 7039. Additional The amount of rolling and parking
cargo and/or personnel within allowable load limits and shoring required will depend on the
restrictions prescribed by pertinent safety regulations items' tiedown point in the respective
(app) can be transported. airplane.  See data for M48 for
c. [Figure 4-6Jand|[table 4-3]|depict the location and required shoring in a C-130 airplane
devices for the-transport of the M-48 in the US Air Force (para 4-lic).
C-130 airplane. The restraint factors (g-loads) for Note.
minimum acceptable condition specified for crew and Time to load and unload the items is
passenger safety in event of a controlled emergency variable. An approximate time for
landing are identified in AR 7039. four men to load and tie down the
d. The airplane commander must insure that the M48 is 45 minutes, and 20 minutes to
number and type of tiedown devices are as prescribed in unload.
this manual and that the tiedown devices are secured to 4-12. Loading the M48 in C-130 Airplane
tiedown fittings of at least the same strength and in the a. Materials.
same locations relative to those shown in the tiedown (1) Shoring, 2by 12-inch lumber, 172 linear feet.
diagrams. (a) Four pieces, 2by 12by 240-inch, parking shoring.
Note. (b) Four pieces, 2by 12by 180-inch, rolling shoring.
Remove dual rail system from (c) Four pieces, 2by 12by 96-inch, rolling shoring.

4-7
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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

Capacity of
Tiedown tiedown Type* Attach to item
fitting no. fitting in device
1,000 Ib

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.
Cl6 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
capacity, as required.
(3) MB-1 or C-2 tiedown devices, 12

(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.

cord, type-lll, 550-pound-

each.

b. Preparation and loading.

(1) Remove, for separate stowage inside
the item or airplane, the cargo compartment bows and
canvas.

4-9

Insure that fuel tank is not more than

)
three-fourths full.

3)
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.

Remove antennae and stow in driver

(6)

vehicle tracks.

Position ramp extensions to match



(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.

4-10
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C. Tie Down. Tie down item in accordance
with tiedown diagram and data,| figure 4-6|and|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

Section Il.

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,
seg_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.

5-1

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
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.

MOVEMENT CONSIDERATIONS

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. (Seelfigl
[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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STRAPPING, STEEL -:

STRAP SEAL; STRAP
STAPLE; STARE
P_&KH PROTECT OR:
PAGE - 2 I

SENERAL NOTES

THE LOAD AS SHOWN (S BASED ON A FLAT BED OR “LOW-BOY" TRAILER,
8'-0" WIDE WITH A WOOD OR A WOOD AND METAL FLOOR. TRAILERS WITH
ALL METAL FLOORS WILL NOT BE USED, ONLY ONE (1) UNIT OF LADING
1S SHOWN; HOWEVER, MULTIPLES OF UNITS, AS SHOWN OR DISSIMILAR IN
NATURE, MAY BE LOADED ON A TRAILER. THE NUMBER OF UNITS TO BE
LOADED ON A TRAILER WILL BE DEPENDENT ON THE SIZE OF THE TRAILER
USED OR THE QUANTITIES QOF UNITS TO BE SHIPPED WITH THE VIEW OF FULL
UTILIZATION QF CARRIER EQUIPMENT, ; THE LOADS AS SHOWN

CAUTION;
" MAY REQUIRE “CLEARANCE® CONSIDERATION BECAUSE OF EXCESSIVE LADING

SIZE,

. ONLY TRAILERS CAPABLE OF SAFELY TRANSPORTING THE LADING TO DESTI~

NATION WITHO\R DAMAGE WiLL BE SELECTED, TRAILERS SELECTED MUST
HAVE *SOUND" FLOORS WHICH PROVIDE NAIL RETENTION PROPERTIES EQUAL
TO OR BETTER THAN SPECIFIED DUNNAGE LUMBER, AND. A SUFFICIENT
NUMBER OF ANCHORING FACILITIES OF A STRENGTH EQUAL TO OR BETTER
THAN SPECIFIED LADING TIEDOWN ASSEMBLIES (SEE SPECIAL PROVISIONS OF
GENERAL NOTE *G" 8ELOW ).

SHIPMENT GROSS WEIGHT, AXLE DISTRIBUTION OF LADING WEIGHT, AND
OVERALL DIMENSIONS MUST MEET STATE LAW REQUIREMENTS,

LADING DATA:

ITEM DIMENSIONS ===<~ue= 10'-8-1/2" LONG BY 7'-10-3/8* WIDE BY
| &'=11-3/4"" ( 7'~3-3/4" W/BLOCKS } HIGH.

iTEM GROSS WEIGHT ---- 9,720 POUNDS ( APPROX }.

. WHEN STEEL STRAPPING IS SEALED AT AN END-OVER-END LAP JOINT, A

MINIMUM OF TWO (2) SEALS, BUTTED TOGETHER, WITH TWO (2) PAIR OF
CRIMPS PER SEAL MUST BE USED TO SEAL THE JOINT,

1F THE STAKE POCKETS AND/OR ANCHOR DEVICES ON A TRAILER ARE NOT
PROPERLY LOCATED TO PERMIT SECURING OF THE TWO INCH (2*) STEEL
STRAPPING AS SHOWN, OR IF THE POCKETS AND/OR ANCHOR DEVICES ARE
NOT EQUAL TO OR GREATER THAN THE STRENGTH OF THE 2* TIEDOWN
STRAPS, STRAPPING MAY BE APPLIED TO FORM A COMPLETE LOOP WHICH
ENCOMPASSES BOTH THE LADING AND THE TRAWLER FRAME AND/OR BED,

ION: WHEN INSTALLING A TIEDOWN STRAP WHICH ENCOMPASSES BOTH
LADING AND TRAILER FRAME AND/OR BED, AVOID TRAILER WHEELS, FIFTH
WHEEL PLATE, CONTROLS, AND APPURTENANCES; AND USE PADS ON ALL
SHARP EDGES AS CUSHIONING FOR THE STRAPPING, NOTE PROVISIONS OF
GENERAL NOTE "F* ABOVE WILL ALSO APPLY. -

REFER TO ORD DWG 19-48-C-ORDJU-588, "WIRE ROPE AND ANNEALED WIRE
APPLICATION METHODS FOR SECURING LADING ON RAIL & MOTOR CARRIER
EQUIP®, FOR PROPER TIE DOWN APPLICATION, EXCEPT NUTS ON CASLE CLIPS
WILL BE TIGHTENED TO A TORQUE OF 35 TO 40 FOOT POUNDS,

WIRE ROPE CABLE. TENSIONING CAN BE ACCOMPLISHED 8Y EMPLOYING TWO
{2) CABLE "GRIPPERS" AND AN APPLICABLY SIZED "COME-A-LONG* TYPE
MECHANICAL HOIST,

NOTICE; LADING WiLL NOT 8E SECURED BY CHAINS AND/OR LOAD BINDERS
iN LIEV OF SPECIFIED DUNNAGE,

DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING 1S OF
NOMINAL SIZE. FOR EXAMPLE, 2 X 6 MATERIAL IS ACTUALLY 1-5/8" THICK
BY 5-5/8" WIDE AND 6* X 6* MATERIAL i5 ACTUALLY 5-1/2" THICK BY 5-1/2"
wi

NOTICE: A STAGGERED NAILING PATTERN WILL BE USED WHEN DUNNAGE IS
NAILED TO THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMI-
NATING DUNNAGE, ADDITIONALLY, THE NAILING PATTERN FOR AN UPPER
PIECE OF LAMINATED DUNNAGE WILL BE ADJUSTED AS REQUIRED 50 THAT A
NAIL FOR THAT PIECE WILL NOT 8E DRIVEN THROUGH ONTO OR RIGHT BE-
SIDE A NAIL IN A LOWER PIECE. SEE “APPLICATION OF STAGGERED NAILING
PATTERN" ON PAGE 4.

MATERJAL _SPECIFICATIONS

DOUGLAS FIR OR COMPARABLE LUMBER WITH STRAIGHT GRAIN
AND FREE OF MATERIAL DEFECTS. REF: FED SPEC MM-L-751.

: COMMON, CEMENT COATED OR CHEMICALLY. ETCHED,

REF: FED SPEC FF-N-105,

ALT:  ANNULAR-RING TYPE NAIL OF SAME SIZE,

STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 6.5 TONS,

& X 19, FLEXIBLE IWRC, MACWHYTE WIRE ROPE CO, (OR
EQUAL ). " REF: FED SPEC RR-W-410,

.“U" BOLY, CROS8Y, HEAVY DUTY ( OR EQUAL ).

TYPE | OR IV, CLASS A OR C. REF: FED SPEC QQ-5-781.
{FOR FSN SEE $8-38-100),

COMMERCIAL GRADE,

DETALS

i

VIEW A
ONE SEAL WITH ONE PAIR OF CRIMPS PER SEAL.

INDICATES 2"
STRAPPIN G,

VIEW B —__
INDICATES SEALS.

.

ONE SEAL WITH TWO
PAIR OF CRIMPS PER SEAL.

VIEW B~

~YE¥ A

PAD, TWO (2) STAKE POCKET PROTECTORS
UNDER EACH ANCHORING FACILITY,
DETAIL A DETALL &

METHOD OF INSTALLING
2" STRAPPING AND STAKE
POCKET PROTECTORS
(ALT PAD ).

METHOD OF INSTALLING
2" STRATPING AND PAD
AT ANCHORING FACILITY,

PROJECT GSE_414-67
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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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INDICATES ALUMINUM
SUPPORT BLOCKS

ALTERNATIVE _ SIDE__BLOCKING

MAY BE USED N LIEU OF MECES MARKED (D
ON PAGES 4 AND 5.

et [*

™
7

i3
i

6" X 6° MATERIAL. NOTCH AS SHOWN
TO SETAIN CABLE. :

INI
’_N—.,___V/

(2

//
R

/

"

INDICATES TTEM,
(__, e = —.\/ '

CABLE BOARD, 6* X 6 X 8'-0~

SIDE BLOCKING, 2° X 6" BY CUF TQ FIT BETWEEN
ALUMINUM SUPPORT BLOCKS ON ITEM (DOUBLED )
(2 REQD ), PRE-POSITION AND NAIL THE FIRST MECE
TO THE TRAILER FLOOR W/7-12d NAILS. NAIL THE
SECOND PIECE TO THE FIRST IN A LIKE MANNER,

DICATES ITEM,

REQD ). SEE DETANL..

STREL WIRE ROPE, 3/8* DIAMETER, 6.5 TONS (2 REQD ),
INSTALL AS SHOWN. WIRE ROPE OF A LARGER SIZE
MAY BE USED,

CLIP, SIZE 3/8% (16 REQD ), SIX (&) PER CAILE AND
ONE (21 ) PER THIMBLE, SEE GENERAL NOTE "H" ON
PAGE 2.

L\—mlen.:, STANDARD, SIZE 3/8° (4 REQD). ONE (1)
PER STAKE POCKET, SECURE TO WIRE ROPE W/1-CLI#
PER THIMBLE, SEE GENERAL NOTE. "H" ON PAGE 2.

‘ PAGE 3

ALTERNA HOLD~

MAY BE USED IN LIEU OF PIECES MARKED
AND (B) ON PAGES 4 AND 35, ® 0.0

PROJECT GSE 414-67

Figure 5-1. Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 2 of 4).
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APPLICATION OF STAGGERED
NAILING PATTERN, SEE
GENERAL NOTE "M* ON
PAGE 2,

KEY NUMBERS

(D BACK-UP CLEAT, 2* X 6% X 24 (DOUILED ) {4 REQD). POSITION IN LINE
WITH SUPPORT BLOCK AND NAIL FIRST PHECE TO THE TRAILER FLOOR W/4-12d
NAILS, NAIL SECOND PIECE TO THE FIRST W/6-20d NAILS.

(@) SIDE BLOCKING, 2* X 6° X 12* (DOLBLED ) (8 REQD ). CENTER JOINT ON
SUPPORT BLOCK AND NAIL FIRST PIECE TO THE TRAILER FLOOR W/3-124 NAILS.
NAIL SECOND PIECE TO THE FIRST IN 4 LIKE MANNER. SEE SPECIAL NOTE 2

IRIC Vi ON PAGE 5, :

() STRAPPING BOARD, 6* X 6° X 80" {2 REQD),

(© SIEEL STRAPPING, 2° X .050° X 24'0 (2 REGD'), STAPLE TO PIECE MARKED
(D W/4 STAPLES, SEE SPECIAL NOTE 1 ON PAGE 5.

@ PAD, 2° X 050" STRAP 18" LONG (4 REQD), POSITION UNDER AND SEAL TO
PIECE MARKED (). SEE "DETAIL A* ON PAGE 2, ALT: STAKE POCKET' PRO-
TECTOR (8 REQD), TWO (2) USED UNDER EACH TIE DOWN FACILITY WITH
PIECE MARKED » SEE “DETAIL B” OMN PAGE 2.

(&) SEAL FOR 2 SIRAPPING (8 REQD). SEE GENERAL NOTE “F* OM PAGE 2,

. 3
710 8

s'~nf

g —— o

REA 1EW' !

" e

LOADING _AND BRACING PROCEDURES

PROJECT GSE 414-67

Figure 5-1. Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 3 of 4).
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10'-8}"

s
I

—— e — |

HED Y

L) ELEVATION VIEW

2
BiLL OF MATERIAL

LUMBER T LINEAR FEET BOARD FEET

X 6° 2 . )

& X8 . 1 4

NAILS NO. REQD POUNDS

12d (31/4) 7 1-1/4

204 (4°) . 2. 1
STEEL STRAPPING, 2° X ,050° 48 REQD 14 8S
SEAL FOR 2% STRAPPING 8 REQD 2 15
STAPLE FOR 2* STRAPPING 3 REQD NIL

LOADING AND BRACING PROCECURES

SPECIAL NOTES

t. /8" CABLE ( OR LARGER) Y BE USED IN LIEU OF 2* STRAPPING
SHOWN AS PIECE MARKED + SEE GENERAL NOTES "H" AND “J* ON
PAGE 2, SEE "ALTERNATIVE HOLD-DOWN®" DETAIL ON PAGE 3.

2. PRE-POSITIONED SIDE BLOCKING MAY BE USED IN LIEU OF PIECES
MAR . SEE “ALTERNATIVE SIDE BLOCKING® DETAIL ON PAGE 3.

3. IFEM MUST 8E LOCATED ON TRAILER RELATIYE TO LOCATION OF STAKE
POCKETS SO THAT WHEN PIECES MARKED THROUGH ARE APPLIED
THEY WILL 8E IN THE SAME GENERAL LOCATION RELATIVE TO THE ITEM
AS SHOWN,

LOAD AS SHOWN -
ITEM QUANTITY WEIGHT ( APPROX )
INTERCEPT AERIAL

camen 9,720 1BS
———e 220 LBS

TOTAL WEIGHT =-=~= 9,940 L8S

|pAoE s |

PROJECT GSE 414-87

Figure 5-1. Blocking and tiedown diagrams for guided missile system, intercept-aerial, M-54 (Sheet 4 of 4).
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PRE-POSITION PIECES MARKED @ SO AS 1O
BE CENTERED ON THE GROUND CONTACT
LENGTH OF THE VEHICLE TRACK,

KEY NUMBERS

() SDEBLOCKING, 2" X 4% X §/-0" (DOWBLED ) (2 REGD), PRE-POSITION.
NAIL THE FIRST MIECE TO THE TRAILER FLOOR W/1-12d NAIL EVERY 6",
, NAIL THE SECOND PIECE TO THE FIRST IN A LIKE MANNER, SEE THE "SIDE
ISOME TRIC VIEW BLOCKING ASSEMBLY® DETAIL ON-PAGE 4. SEE GENERAL NOTE "K*.
LATERAL BRACING, 27 X 4= BY CUT TO AT (DOLBLED) (2 REQD ), PRE-
POSITION AS SHOWN. NAIL THE FIRST MECE TO THE TRAILER FLOOR
W/1-12d NAIL EVERY €%, NAIL THE SECOND MECE TO THE ARST IN A LIKE
MANNER, SEE THE "SIDE BLOCKING ASSEMBLY" DETAIL ON PAGE 4.

FRONT CHOCK BLOCK (2 REQD ). SEE THE DETAIL ON PAGE 4. LOCATE
THE BEVELED END AGAINST THE VEHICLE TRACK AND NAIL THE FIRST RECE
TO THE TRAILER FLOOR W/4-12d NAILS. NAIL EACH ADDITIONAL AECE
W/4-20d NAILS,

(3) REAR CHOCK BLOCK (2 REQD), SEE THE DETAIL ON PAGE 4. LOCATE
THE BEVELED END AGAINST THE VEHICLE TRACK AND NAIL THE FAIRST PIECE
TO THE TRAILER FLOOR W/4-12d NAILS, NAIL EACH ADDITIONAL PECE
W/4-20d NAILS,
(5) SHACKLE, SIZE 7/8% (4 REQD ). INSTALL ONE EACH AT THE TWO FRONT
AND TWO REAR TIE-DOWN POINTS ON THE VEHCLE, NOTE; THESE
" SHACKLES ARE NOT REQUIRED IF THE VEHICLE IS ALREADY SO EQUIPPED
3'.9%- WHEN OFFERED FOR SHIPMENT, IF THE VEMICLE HAS TOW HOOKS
ATTACHED TO THE TIE-DOWN POINTS, THESE SHALL BE REMOVED AND
CAUTION * STORED IN THE DRIVER'S COMPARTMENT. SEE GENERAL NOTE "M,

= (©) STERL WiIRe ROPE, 1/2* DIAMETER, 11.5 TONS (4 REQD), INSTALL THE

@ CABLE TO APPROXIMATE THE ANGLES AS SHOWN AND TO FORM A COM-

4 L] .
&4 (@) cur, SIZE 1/2+ (24 REGD ). FOUR (4) PER CABLE JOINT AND ONE (1)
z C=E PER THIMBLE. SEE GENERAL NOTE “F", AND KEY NUMBER (8 GUIDANCE.
“uc' i
o
o

PLETE LOOP FROM THE TIE-QOWN FACIUTY ON THE TRAILER, THROUGH THE
SHACKLE, PLECE MARKED AND BACK TO THE TRAILER TIE-DOWN
FACQIUTY. SEE GENERAL NOTES *F*, *G", AND "H", NOTE: CABLE OF A
LARGER SIZE MAY BE USED IF THE SPECIFIED CABLE §S NOT AVAILABLE, OR
IF A LARGER SIZE 1S BEING USED FOR TIEDOWN OF OTHER ITEMS 8EING
SHIPPED,

o0

SECURE TO THE WIRE ROPE MARKED (§) W/1-CLIP PER THIMBLE, A
STANDARD THIMBLE AS SPECIAED CAN BE SECURED TO A CABLE WITH 1/2*
CUP. HOWEVER, IF DESIRED, OR IF THE 1/2* THIMBLE BEING USED IS OF A
TYPE WHICH CAN NOT BE SECURED TO A CABLE WITH A 1/2* CUP, A 5/8"
CUP MAY BE USED, SEE GENERAL NOTE “F".

U
@__ . THIMBLE, STANDARD, SIZE 1/2* (8 REQD). ONE (1) PER TRAILER TIE-
o \\

DOWN FACIUTY AND ONE*( 1) PER LADING TIE-DOWN DEVICE ( SHACKLE ).

1/ NN\
. ® %

@ FRONT VIEW

‘PAGE 2 I
PROJECT GSE 412-67

Figure 5-2. Blocking and tiedown diagrams for carrier, guided missile equipment, self-propelled, M730
(Sheet 1 of 3).
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o (o (e )H(o Mo )48 7
T s s == ) |
|
90° TO 105°_ @ i L_90° TO 105°
ELEVATION VIEW O G
GENERAL NOTES
( GENERAL NOTES CONTINUED ) .
M. MORE DISTANCE MAY BE REQUIRED BETWEEN THE DRILLED PADS AT THE
A ALCKLE <O THAT 1f Wit #T AR THE B. THE LOAD AS SHOWN 15 BASED ON A FLAT BED OR "LOW-BOY" TRAILER 8'-0 WIDE
THICKNESS OF THE TOWING/TIEBOWN BRACKET ON THE VEHICLE, TO WITH A WOOD OR A WOOD AND METAL FLOOR. TRAILERS WITH ALL METAL FLOORS
s DD CLEASANCE. EQUAL MOUNTS OF MATERAL WILL NOT BE USED. ONLY ONE UNIT OF LADING IS SHOWN; HOWEVER, MULTIPLES
e ek ovED, FRou e ke PADS 'BY GRINDING OF OF UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A TRAILER,
e THE NUMBER OF UNITS TO BE LOADED ON A TRAILER WILL BE DEPENDENT ON THE

SIZE OF THE TRAILER USED OR THE QUANTITIES OF UNITS TO BE SHPPED, WITH THE
VIEW OF FULL UTILIZATION OF CARRIER EQUIPMENT. CAUTION: THE LOAD AS
SHOWN MAY REQUIRE "CLEARANCE® CONSIDERATION BECAUSE OF EXCESSIVE LADING
WIDTH,

€. ONLY TRAILERS CAPABLE OF SAFELY TRANSPORTING THE LADING TO THE DESTINATION
WITHOUT DAMAGE WILL BE SELECTED, TRAILERS SELECTED MUST HAVE “SOUND"
FLOORS WHICH PROVIDE NAIL RETENTION PROPERTIES EQUAL TO OR BETTER THAN THE
SPECIFIED DUNNAGE LUMBER, AND A SUFFICIENT NUMBER OF TIE-DOWN FACILITIES OF
A STRENGTH EQUAL TO OR BETTER THAN THE SPECIFLED LADING TIE-DOWN ASSEMBLIES

D. SHIPMENT GROSS WEIGHT, AXLE DISTRIBUTION OF LADING WEIGHT, AND OVERALL

BILL OF . MATERIAL DIMENSIONS MUST MEET STATE LAW REQUIREMENTS,

LUMBER . LINEAR FEET BOARD FEE! E. LADING DATA:

x4 3 * |TEM DIMENSIONS m--nrsnsnn 20'-0-1/2" LONG X 8'-9-3/4" WIDE X 6'~4" HIGH.

2 x 8 o5 87 | VTEM GROSS WEIGHT - - 16,233 POUNDS ( APPROX ).

NAILS NO. REQD POUNDS F. REFER TO ORD DWG 19~48-C-ORDJU-588, "WIRE ROPE AND ANNEALED WIRE APPLICA-

TION METHODS FOR SECURING LADING ON RAIL 8 MOTOR CARRIER EQUIP™, FOR
< 124 (3-1/4) % 1-3/4 PROPER TIE-DOWN APPLICATI ON.

20d {4%) 64 24112
ROPE, STEEL WIRE, 1/2" DIA memmeme --- 48' REQD ~-- G. LADING WILL NOT BE SECURED BY CHAINS AND/OR LOAD BINDERS IN LIEU OF
cup, 1/2¢ - 24 REQD SPECIFIED DUNNAGE.
CLIP, 5/8% (ALT FOR 1/2", 8 REQD ) ~=—m--=—smem==

THIMBLE, STANDARD, 1/2% -=--=seromea= 8 REQD -~--=-- H. TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2) CABLE "GRIPPERS* AND AN
SHACKLE, 7/8° 4 REQD APPLICABLY SIZED "COME-A-LONG" TYPE MECHANICAL HOIST. NOTE: CABLES WiLL
= BE TENSIONED SUFFICIENTLY TO CAUSE THE BODY OF THE TRACK VEHICLE TO DEPRESS

APPROXIMATELY ONE INCH (1").

J. CAUTION: IT IS RECOMMENDED THAT THE CABLE TIE-DOWNS BE INSTALLED TO
APPROXEMATE THE ANGLES SHOWN; HOWEVER, IF PLACEMENT OF THE TRANSPORTER
TIE-DOWN FACILITIES PREVENTS THIS, CARE MUST BE EXERCISED TO ENSURE THAT THE
CABLE TIE-DOWNS ON THE SAME SIDE OF THE LADING ARE INSTALLED SO THEIR
RETENTION FORCES ACT IN OPPOSITE LONGITUDINAL DIRECTIONS,

K. DUNNAGE LUMBER SPECIIED THROUGHOUT THIS PROCEDURAL DRAWING IS OF NOM -
NAL SIZE, FOR EXAMPLE, 2* X 4 MATEMAL 5 ACTUALLY 1-5/8" THICK BY 3-8

WIDE,
L. NOICE A STAGGERED NAIUNG PATTERN WILL BE USED WHEN DUNNAGE 1S NAILED
ATERIA PECIFICAT TO THE FLOOR OF THE TRANSPORTING VEMCLE, OR WHEN LAMINATING DUNNAGE.
MATER{AL __SPECIFICATIONS ALSO, THE NAILING PATTERN FOR AN UPPER PLECE OF LAMINATED DUNNAGE WILL BE
LUMBER-: DOUGLAS IR OR COMPARABLE LUMBER WITH STRAIGHT GRAIN AND FREE ADJUSTED AS REQURED SO THAT A NAIL FOR THAT PIECE WILL NOT BE DRIVEN
OF MATERIAL DEFECTS, REF: FED SPEC MM-L-7SI, THROUGH ONTO OR RGHT BESDE A NAIL IN A LOWER PECE.
NAILS - : COMMON, CEMENT COATED OR CHEMICALLY EFCHED. {CONTINUED AT LEFT)

REF: FED SPEC FF-N-105.
ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE.

ROPE -~ : STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 11.5 TONS, 6 X 9, A A H
FLEXIBLE IWRC, MACWHYTE WIRE ROPE CO. (OR EQUAL).
REF; FED SPEC FF-w-410, 1IEM QUANTITY WERGHT (APPROX )
— RO [ EQUAL ). XM730, TRACK VEHICLE
cue U* BOLT, CROSYY, HEAVY DUTY (OR L) eyt 16,235 1aS

SHACKLE: TYPE IV, CLASS 4; FED SPEC RR-C-271. DUNNAGE --
TOTAL WEIGHT ~==me=n- 6,593 L8S

PROJECT GSE_412-67

Figure 5-2. Continued. (Sheet 2 of 3.)
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FRONT CHOCK BLOCK
REFER TO KEY NUMBER (D)

REAR CHOCK BLOCK
—_—PUeR ROLK
REFER TO KEY NUMBER (@)
ON PAGE 2 FOR NAILNG ON PAGE 2 FOR NAIUNG
SPECIRCATIONS, SPECIFICATION

SIDE BLOCKING ASSEMBLY

R TO KEY NumBers (D) AND
ON PAGE 2 FOR NAILING
SPECIAICATIONS,

PAGE 4 l

PROJECT GSE 412-67

Figure 5-2. Continued. (Sheet 3 of 3.)
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INDICATES PLASTIC SHROUD,

PRE-POSITION PIECES MARKED @ SO AS TO BE
CENTERED ON THE GROUND CONTACT LENGTH
OF THE VEEICLE TRACK.

KEY NUMBERS

SIDE BLOCKING, 2" X 4% X 8'-0" (DOUBLED) (2 REQD ), PRE-POSITION, NAIL THE
FIRST PIECE TO THE TRAILER FLOOR W/1-12d NAIL EVERY 8". NAIL THE SECOND
PIECE TO THE FIRST IN A LIKE MANNER, SEE THE "SIDE BLOCKING ASSEMBLY"

‘some VIEW DETAIL ON PAGE 4. SEE GENERAL NOTE "K”,

LATERAL BRACING, 2" X 4" BY CUT TO FIT (DOUBLED ) (2 REQD ). PRE-POSITION
AS SHOWN, NAIL THE FIRST PIECE TO THE TRAILER FLOOR W/1-12d NAIL EVERY 8,
NA(L THE SECONO PIECE TO THE FIRST IN A LIKE MANNER. SEE THE “SIDE BLOCKING
ASSEMBLY" DETAIL ON PAGE 4. ' :

FRONT CHOCK BLOCK (2 REQD ), - SEE THE DETAIL ON PAGE 4. LOCATE THE
BEVELED END AGAINST THE VEHICLE TRACK AND NAIJL THE FIRST PJECE TO THE
TRAILER FLOOR W/4-12d NAILS. NAIL EACH ADDITIONAL PIECE W/4-20d NAILS,

REAR CHOCK BLOCK (2 REQD ), SEE THE DETAIL ON PAGE 4. LOCATE THE BEVELED
END AGAINST THE VERICLE TRACK AND NAIL THE FIRST PIECE TO THE TRAILER FLOOR

® © © 6

8'-91“ W/4-12d NAILS, NAIL EACH ADDITIONAL PIECE W/4-20d NAILS. .
4 ] SHACKLE, SIZE 7/8" (4 REQD ). INSTALL ONE EACH AT THE TWO FRONT AND TWO
Q‘M REAR TIE-DOWN POINTS ON THE VERICLE, NOQTE: THESE SHACKLES ARE NOT RE-
p— . QUIRED IF THE VEHICLE 1S ALREADY SO EQUIPPED WHEN OFFERED FOR SHIPMENT,
e ~\ IF THE VEHICLE HAS TOW HOOKS ATTACHED TO THE TIE-DOWN POINTS, THESE SHALL

8E REMOVED AND STORED IN THE DRIVER'S COMPARTMENT,

STEEL WIRE ROPE, 5/8" DIAMETER, 17.9 TONS (4 REQD ). INSTALL THE CABLE TO
APPROXIMATE THE ANGLES AS SHOWN AND TO FORM A COMPLETE LOOP FROM THE
TIE-DOWN FACILITY ON THE TRAILER, THROUGH THE SHACKLE, PIECE MARKED .
AND BACK TO THE TRAILER TIE-DOWN FACILITY, SEE GENERAL NOTES "E*, *G",
AND “H", NOTE: CABLE OF A LARGER SIZE MAY BE USED IF THE SPECIFIED CABLE
IS NOT AVAILABLE.

@ CLIP, SIZE 5/8* (24 REQD). FOUR (4) PER CABLE JOINT AND ONE (1) PER

®

m THIMBLE. SEE GENERAL NOTE "E'.
a'_nl” THIMBLE, STANDARD, SIZE §8" (8 REQD), ONE (1) PER TRAILER TIE-DOWN
iz FACILITY AND ONE (1) PER LADING TIE-DOWN DEVICE ( SHACKLE ). SECURE TO
— — THE WIRE ROPE MARKED (§) W/1-CLIP PER THIMBLE. SEE GENERAL NOTE "E*,
— 1}
| =T
{awem]s)
e ool
D—g o

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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i 24" MINIMUM
CLEARANCE BETWEEN
LAOING ITEMS
=
5
8 o ° ° oMo o 5
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9% TO 105 0 3 90° TO 105°
©) ELEVATION VIEW ®

>

MATERIAL_SPECIFICATIONS

LUMBER-: DOUGLAS FIR OR COMPARABLE LUMBER WITH STRAIGHT GRA
MATERIAL DEFECTS, REF: FED SPEC MM-t-751.

NAILS ~: COMMON, CEMENT COATED OR CHEMICALLY ETCHED. REF:
ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE,

ROPE -~ : STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 17,9 TONS,
IWRC, MACWHYTE WIRE ROPE CO. (OR EQUAL). REF:

CLIP - ; "U" BOLY, CROSBY, HEAVY DUTY (OR EQUAL}.

SHACKLE: MIL-$5-56754,

B.
BiLi. OF MATERIAL c.
LUMBER LINEAR FEET BOARD FEET
€ [
2" X 4" 53 % .
2% x g 65 87
NAWS MO, REQD POUNDS
12d (3-1/4") % 1-3/4 E.
20d (4" 2] 2-1/2
ROPE, STEEL WIRE, 5/8" DIA 48" REQD 33 LBS
cue, 5/8 24 BS F
THIMBLE, STANDARD, 5/8% -—=v—. 8 LBS
SHACKLE, 7/8% -memermeesemmmuamans 4 185
G

IN AND FREE OF

FED SPEC FF-N-103.

6 X 19, FLEXIBLE

FED SPEC RR-W-410.

. TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2) CABLE “GRIPPERS" AND AN

GENERAL NOTES

THE LOAD AS SHOWN IS BASED ON A FLAT BED OR "LOW-BOY” TRAILER 8'-0* WIDE
WITH A WOOD OR A WOOD AND METAL FLOOR, TRAILERS WITH ALL METAL FLOORS
WILL NOT BE USED. ONLY ONE UNIT OF LADING 15 SHOWN; HOWEVER, MULTIPLES
OF UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A TRAILER,
THE NUMBER OF UNITS TO BE LOADED ON A TRAILER WILL BE DEPENDENT ON THE
SIZE OF THE TRAILER USED OR THE QUANTITIES OF UNITS TO B€ SHIPPED,WITH THE
VIEW OF FULL UTILIZATION OF CARRIER EQUIPMENT. CAUTION: THE LOAD AS
SHOWN MAY REQUIRE “CLEARANCE® CONSIDERATION BECAUSE OF EXCESSIVE LADING
WIDTH AND HEIGHT.

ONLY TRAILERS CAPABLE OF SAFELY TRANSPORTING THE LADING TO THE DESTINA-
TION WITHOUT DAMAGE WILL BE SELECTED. TRAILERS SELECTED MUST HAVE “SOUND"
FLOORS WHICH PROVIDE NAIL RETENTION PROPERTIES EQUAL TO OR BETTER THAM THE
SPECIFIED DUNMNAGE LUMBER, AND A SUFFICIENT MNUMBER OF TIE-DOWN FACILITIES
OF A STRENGTH EQUAL TO OR BETTER THAN THE SPECIFIED LADING TIE-DOWN ASSEM-
BLIES,

SHIPMENT GROSS WEIGHT, AXLE DISTRIBUTION OF LADING WEIGHT, AND OVERALL
DIMENSIONS MUST MEET STATE LAW REQUIREMENTS,

LADING DATA:
ITEM DIMENSIONS ===~ewnemcan 20°-0-1/2" LONG X 8'-9-3/4" WIDE X 8'-11-1/2"
HIGH

1TEM GROSS WEIGHT -~-voam-e 26,”2 POUNDS ( APPROX }.

REFER TO ORD DWG 19-48-C-ORDJU-588, "WIRE ROPE AND ANNEALED WIRE APPLICA-
TION METHODS FOR SECURING LADING ON RAIL & MOTOR CARRIER EQUIP.”, FOR
PROPER TIE-DOWN APPLICATION, EXCEPT THE NUTS ON 5/8" CABLE CLIPS WILL BE
TIGHTENED TO A TORQUE OF 85 TO 95 FOOT POUNDS,

LADING WILL NOT BE SECURED 8Y CHAINS AND/OR LOAD BINDERS IN LIEU OF
SPECIFIED DUNNAGE,

APPLICABLY SIZED "COME-A-LONG™ TYPE MECHANICAL HOIST. NOTE: CABLES WiLL
BE TENSIONED SUFFICIENTLY TO CAUSE THE BODY OF THE TRACK VEHICLE TO DE-
PRESS APPROXIMATELY ONE INCH (1"},

CAUTION: 1T 1S RECOMMENDED THAT THE CABLE TIE-DOWNS BE INSTALLED TO
APPROXIMATE THE ANGLES SHOWN; HOWEVER, {F PLACEMENT OF THE TRANSPORTER
TIE-DOWN' FACILITIES PREVENTS THIS, CARE MUST BE EXERCISED TO ENSURE THAT THE
CABLE TIE-DOWNS ON THE SAME SIDE OF THE LADING ARE INSTALLED SO THEIR RE-~
TENTION FORCES ACT I OPPOSITE LONGITUDINAL DIRECTIONS,

DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING IS OF
NOMINAL SIZE. FOR EXAMPLE, 2" X 4" MATERIAL IS ACTUALLY 1-5/8" THICK BY
3-5/8* WIDE.

MOTICE: A STAGGERED NAILING PATTERN WILL BE USED WHEN DUNMNAGE IS NAILED
TO THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMINATING DUNNAGE,
ALSO, THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUNNAGE WILL
8E ADJUSTED AS REQUIRED SO THAT A NAJL FOR THAT PIECE WILL NOT BE DRIVEN
THROUGH ONTO OR RIGHT BESIDE A NAiL IN A LOWER HECE,

AD A H

Iem QUANTITY. WEIGHT ( APPROX )
GMSIA, CARRIER MOUNTED -~ 26,800 LBS
DUNNAGE 373 L83

TOTAL WEIGHT wmeceen 27,173 1S

[ eace 3 |

Figure 5-3. Continued
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FRONT CHOCK BLOCK
REFER TO KEY NUMBER (3 ON REFER TO KEY NUMBER @ ON
E 2 FOR NAILING SPECIFICATIONS. PAGE 2 FOR NAILING SPECIFICATIONS.

i BLOCKING ASSEMBLY
PA

REFER TO KEY NUmsErs (D) AND (D) ON
E 2 FOR NAILING SPECIFICATIONS, d

PAGE 4

PROJECT GSE 410-67

Figure 5-3. Continued. (Sheet 3 of 3.)
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note ) -«

A STANDARD THIMBLE SPECIFIED CAN BE SECURED TO A CABLE
WITH A 1/2 CLIP, HOWEVER, IF DESIRED, OR IF THE 1/2"
THIMBLE BEING USED 1S OF A TYPE WHICH CANNOT BE SECURED
TO A CASLE WITH A 1/2" CUI®, A /8% CLIP MAY BE 15D,

KEY NUMBERS

HEADER, 2" X &" X 44" {TRIPLED) (2 REQD), NAL THE
* FIRST PIECE TO THE TRAILER FLOOR W/8-12d NAILS, NAIL
EACH ADDITIONAL PIECE W/8-20d NAILS, SEE GENERAL NOTE
"M" ON PAGE 3,

BACK-UP CLEAT, 2* X &* X 18" (TRIPLED ) (4 REQD ), fOSI-
TION 3* FROM THE END OF PIECE MARKED ® AND NAIL
THE FIRST PIECE TO THE TRAILER FLOOR W/5-12d NAILS. NAIL
EACH ADDITIONAL PIECE W/5-20d NAILS,

SIDE BLOCKING, 1* X & X 12* (8 REQD). POSITION
ISOMETRIC VIEW AGAINST THE CONTAINER SKiD AS SHOWN,

SIDE BLOCKING, 2" X 4 X 12 (8 REQD}. POSITION ON
TOP OF PIECE MARKED (D AND AGAINST THE CONTAINE
SKID AS SHOWN. NAIL THRU PIECE MARKED (3 AND INTO
THE TRAILER FLOCR W/3-20d NAILS,

STEEL WIRE ROPE, 1/2* DIAMETER, 11.5 TONS (4 REQD ),
INSTALL THE CABLE TO THE APPROXIMATE ANGLE SHOWN
AND TO FORM A COMPLETE LOOP FROM THE TIEDOWN
FACILITY ON THE TRAILER THRU THE LADING TIEDOWN DEVICE
AND BACK TO THE TRAILER TIEDOWN FACILITY. SEE GENERAL
NOTES “F®, "H" AND "J" ON PAGE 3. NOTE; CAME OF A
LARGER SIZE, MAY BE USED IF AVAILASLE, WHEN SPECIFIED
CABLE IS NOT AVAILASLE.

® 0 O 09

CLIP, SIZE 1/2% (24 REQD ), FOUR (4) PER CABLE JOINT AN
OME (1) PER JHIMBLE, SEE GENERAL NOTE “F* ON PAGE 3
AND “NOTE “ ABOVE,

THIMBLE, STANDARD, SIZE 1/2* (8 REQD). ONE (1) PER
TRAILER TIEDOWN FACILITY.AND ONE (1) PER LIFTING DE-
VICE. SECURE TO THE WIRE ROPE, PIECE MARKED , W=
CLIP PER THIMBLE, SEE GENERAL NOTE “F* ON PAGE 3.

Q6

PAGE 2 |

PROJECT GSE 482-67
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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YIEW A

OME SEAL WITH PAD,
ONE PAR OF

VIEw B VIEW B

INDICATES 2"
STRAPPING. —

INDICATES SEALS.

18" MiN
VIEW A

TWO (2) STAKE POC-

FACILITY,

DETAIL A DETAIL_B o

METHOD OF INSTALLING 2*

STRAPPING AND PAD AT STRAPPING AND STAKE

ANCHORING FACILITY,

PAD).

BILL OF MATERIAL

LUMBER

LINEAR FEET BOARD FEET

1" X 6"
2" X 6

8 4
48 48

NAILS

NO, REQD POUNDS

20 (4*)

12d (3-1/4" ) 38 4

88 3

cue, 1/2*

ROPE, STEEL WIRE, 1/2* DIA ~vew--cvecn=e= 00' REQD ----+--~40 LBS

4 REQD 10.5 LBS

CLIP, /8 (ALT FOR 1/2, B REQID ) ~==rmommems=amemeue=-ns 5 LBS
THIMBLE, STANDARD, 1/2¢ 8 REQD 2.5 LBS

STRAPPING, STEEL-:

STRAP SEAL; STRAP
STARLE; STAKE

POCKET PROTECTOR:

DOUGLAS FIR OR COMPARABLE LUMBER WITH STRAIGHT GRAIN AND
FREE OF MATERIAL DEFECTS. REF: FED SPEC MM-L-751,

: COMMON, CEMENT COATED OR CHEMICALLY ETCHED.

REF: FED SPEC FF-N-105,
ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE,

STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 11.5 TONS, 6 X 19,
FLEXIBLE IWRC, MACWHYTE WIRE ROPE CO ( OR EQUAL ).
REF: FED SPEC RR-W-410.

: “U" BOLT, CROSBY, HEAVY DUTY {OR EQUAL).

TYPE { OR iV, CLASS A, 8, OR C. REF: FED SPEC QQ-$5-781.

COMMERCIAL GRADE.

ONE SEAL WITH TO DESTINATION WITHOUT DAMAGE WILL BE SELECTED. TRAJLERS
KET PROTECTORS UNDER TWO PAIR OF SELECTED MUST HAVE “SOUND" FLOORS WHICH PROVIDE NAIL
CRIMPS PER SEAL, EACH ANCHORING CRIMPS PER SEAL, RETENTION PROPERTIES EQUAL TO OR BETTER THAN THE SPECIFIED

METHOD OF INSTALLING 2" AND OVERALL DIMENSIONS MUST MEET STATE LAW REQUIREMENYS,
POCKET PROTECTORS ( ALT E. LADING DATA ( UNCRATED ):

GENERAL NOTES

8. EACH LOAD AS SHOWM |5 BASED ON A FLAT BED OR "LOW-3OY"
TRAILER 8'-0 WIDE WITH A WOOD OR A WOOD AND METAL FLOOR.
TRAILERS WITH ALL METAL FLOORS WILL NOT BE USED, ONLY ONE
UNIT OF LADING 1S SHOWN; HOWEVER, MULTIPLES OF UNITS, AS
SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A
TRAILER. THE NUMBER OF UNITS TO BE LOADED ON A TRAILER
WILL BE DEPENDENT ON THE SIZE OF THE TRAILER USED OR THE
QUANTITIES OF UNITS TO BE SHIPPED WITH THE VIEW OF FULL
UTILIZATION OF CARRIER EQUIPMENT. CAUTION: THE LOAD AS
SHOWN ON PAGE 4, CRATED, MAY REQUIRE "CLEARANCE" CON-
SIDERATICRN BECAUSE OF EXCESSIVE LADING SIZE.

mu C. ONLY TRAILERS CAPABLE OF SAFELY TRANSPORTING THE LADING

DUNNAGE LUMBER, AND A SUFFICIENT NUMBER OF TIEDOWN
FACILITIES OF A STRENGTH EQUAL TO OR BETTER THAN SPECIFIED
LADING TIEDOWN ASSEMBLIES.

SHIPMENT GROSS WEIGHT, AXLE DISTRIBUTION OF LADING WEIGHT

ITEM DIMENSIONS ~==~--~ 15'-2 LONG X 6'-11-1/2" WIDE X *
7-3-1/2% HIGH.
TEM GROSS WEIGHT ===« 6,500 POUNDS ( APPROX ).

LADING DATA (CRATED ):
ITEM DIMENSIONS ======= 16%5-1/2" LONG X 7'-6" WIDE X 7'-11"
HIGH,

{TEM GROSS WEIGHT ---- 8,765.POUNDS { APPROX ),

F. REFER TO ORD DWG 19-48-C-ORDJU-588, "WIRE ROPE AND
ANNEALED WIRE APPLICATION METHODS FOR SECLRING LADING
ON RAIL & MOTOR CARRIER EQUIP," FOR PROPER TIEDOWN APPLI-
CATION,

G. LADING WILL NOT BE SECURED 8Y CHAINS AND/OR LOAD BINDERS
N LIEU OF SPECIFIED DUNNAGE,

H, CAUTION; T IS RECOMMENDED THAT CABLE BE INSTALLED TO
APPROXIMATE ANGLE SHOWN; HOWEVER, IF PLACEMENT OF TRANS-
PORTER TIEDOWIN FACILITIES PREVENTS THIS, CARE MUST BE
EXERCISED TO ENSURE THAT CABLES ON THE SAME SIDE OF THE
LADING ARE INSTALLED SO THEIR RETENTION FORCES ACT IN
APPOSITE LONGITUDINAL DIRECTION---CONTACT OF CABLE WITH
THE EDGE OF THE LADING IS PROHIBITED,

J. TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2) CABLE
*GRIPPERSY AND AN APPLICABLY SIZED “COME-A~LONG" TYPE
MECHANICAL HOIST,

K. WHEN AMNY STRAP IS SEALED AT AN END-OVER-END LAP JOINT, A
MINIMUM OF TWO (2) SEALS, BUTTED TOGETHER, WITH TWO (2)
PAIR OF CRIMPS PER SEAL MUST BE USED TO SEAL THE JOINT,

L. DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAW-
ING 15 OF NOMINAL SIZE, FOR EXAMPLE, 1 X 6" MATERIAL IS
ACTUALLY 3/4" THICK 8Y 5-5/8" WIDE AND 2" X 6" MATERIAL IS
ACTUALLY 1-5/8" THICK BY 5-5/8" WIDE,

M, A STAGGERED NAILING PATTERN WILL BE USED WHEN DUNNAGE 1§
NAILED TO THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN
LAMINATING DUNNAGE, ADDITIONALLY, THE NAILING PATTERN
FOR AN UPPER PIECE OF LAMINATED DUNNAGE WILL BE ADJUSTED
AS REQUIRED SO THAT A NAIL FOR THAT PIECE WILL NOT 8E
ORIVEN THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER
PIECE,

LOAD AS SHOWN

JTEM QUANTITY WEIGH] ( APPROX)
ORG ANIZATIONAL MAINTENANCE
SHOP SET V 6,500 LBS
DUNNAGE 184 18S
TOTAL WEIGHT -- - 6,684 LBS

PAGE 3

Figure 5-4. Contin

PROJECT GSE 45267
ued. (Sheet 2 of 3.)
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KEY NUMBERS

SIDE BLOCKING, 2* X 6" X 24% (DOUBLED ) (4 REQD ). PRE-
POSITION AGAINST THE CRATE SKIDS AS SHOWN, NAIL THE FIRST
PIECE TO THE TRAILER FLOOR W/6~12d NAILS. NAIL THE SECOND
PIECE TO THE FIRST IN A LIKE MANNER, SEE GENERAL NOTE “M*
ON PAGE 3. -

() HeaDm, 2* x 6° X 76" (TRIPLED ) (2 REQD). NAIL THE FIRST
PIECE TO THE TRAILER FLOOR W/1-12d NAIL EVERY 8". NAIL EACH
ADDITIONAL PIECE W/1-20d NAIL EVERY 8~,

(3) BACK-UP CLEAT, 2° X 6* X 18" (TRIPLED) (4 REQD). POSITION 3°
FROM THE END OF PIECE MARKED (2) AND NAIL THE FIRST PIECE
TO THE TRAILER FLOCR W/5-12d NATLS, NAIL EACH ADDITIONAL
PIECE W/5-20d NAILS.

() STRAPPING BOARD, 2" X 6" X 7'-7-1/2" (2 REQD ).

HOLD-DOWN STRAP, 2° X .050" X 33'-0" STEEL STRAPPING
(2 REQD ). INSTALL EACH STRAP FROM TWO (2) 16'4" LONG
PIECES, STAPLE TO PIECE MARKED (&) W/4-2* STAPLES.

(6) 78D, 2° % 050" STRAP 18 LONG (4 REGD). POSITION UNDER
AND SEAL TO PIECE MARKED (3). SEE "DETAIL A" ON PAGE 3.
ALT: STAKE POCKET PROTECTOR (8 REQD). TWO (2 ) USED
UNDER EACH TIEDOWN FACILITY WITH PIECE MARKED (B, SEE
DETAIL 8",

(3) SEAL FOR 2" STRAPPING (12 REQD). EXCEPT FOR THE SEALS USED
TO SECURE THE PADS, DOUBLE CRIMP EACH SEAL. SEE GENERAL
NOTE “K* ON PAGE 3.,

1
’ BILL OF MATERIAL
i LUMBER LINEAR FEET BOARD FEET

2% X 6" 95 95
l LAUTION. NAILS NO. REQD POUNDS
H 12d (3-1/4") 0 1-1/2

204 {4*) 8 3
' STEEL STRAPPING, 2" X .050" 72 REQD 24 185
h SEAL FOR 2" STRAPPING 12 REQD 38
| STAPLE FOR 2" STRAPPING 8 REQD NiL
&

LOAD AS SHOWN

Y ITEM QUANTITY WEIGHT ( APRROX )
OQRGANIZATION MAINTENANCE
SHOP SET { CRATED ) ~=~-res=-om }emenn 8,785 185
END VIEW OUNNAGE ---wevmmeeommmmoommen o omee e 270 LBS
TOTAL WEIGHT -=-=v-- 9,055 185

| Pace 4|

PROJEC GSE 4%52-67

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

5-15

TM 55-1425-585-15-1

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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GENERAL NOTES ( GENERAL NOTES CONTINUED )

THE APROVED BLOCKING,SRACING, AND. STAYRNG. METHOOS FOR THE'LOADS

A T K.
SPECIFIED MEREIN MUSST BE mm. THE NUNSEK OF UNITS MAY $E: ADJUSTED
TO FIT THE SIZE 1OF THE VEMICLE TO 82 LOADED OR THE QUANTITY 106 38 SHI"I:
8. THE OUTLOADING PROCEDURES SPECIFIED MEREIN ARE APPLICABLE TO SHIPMENTS FOR A LOAD GUANTITY. OTHER THAN' SPECTFIED, THE APIRCVED METHODS MUST
LOADED WITHIN VARIOUS SIZES OF CLOSED OR OPEN TOP VAN SEMITRAILERS, AND FOLLOWED, AS CLOSELY AS FOSSBLE.
THE CHAPARRAL MISSILE WHEN PACKAGED IN THE M570 SHIPPING AND L. FOR TRAILERS NOT EQUIPPED WITH REAR CORNER POSTS, REAR SLOCKING MUST
STORAGE CONTAINER, SUBSEQUENT REFERENCE 7O CONTAINER HEREIN MEANS THE CONTACT CLOSED DOORS,

CONTAINER WITH CONTENTS .
C. FOR DETAILS OF THE CONTAIN!I, !l DRAWING NO. 11074804,

M. OTHER TYPES OF LADING ITEMS MAY 0f LOADED IN A TRAHER WHICH IS PARTIALLY
LOADED ‘WITH THE DESIGNATED ITEM, PROVIDING THE TOTAL LOAD i COMPATBLE,

CONTAINER DIMENSIONS LONG X 18" WIDE X 19 HIGH. EXISTING DIRECTIVES ARE NOT VIOLATED, AND THE OTHER LADING (TEMS ARt

GROSS WEIGHT Zﬂ POUNDS {APMROX), SLOCKED AND SRACED TO EQUAL THE BLOCKING AND BRACING CRITERIA

TARE WEIGHT 95 POUNDS (APPROX ). HEREIN.

CUBE ~=-ev ~ 24.74 CLBIC FEET,

N, EXCEPT FOR PLYWOOD, DUNNAGE LUMBER SPECIFRED THROUGHOUT THIS PROCE-
D. THE DESIGNATED ITEM IS A DOT CLASS "A" EXPLOSIVE, THE OUTLOADING PRO- DURAL DRAWING IS G NOMINAL SIZE, FOR EXAMPLE, 1° X 4° MATERIAL IS
CEOURES SPECIFIED HEREIN CAN ALSO Bt UTILIZED FOR THE SHIPMENT OF THE ACTUALLY 3/4° THICK BY 3-3/8° WIDE AND 2° X ¢° MATERAL 15 ACTUALLY 1-9/9¢
DEPICTED CONTAINEAS WHEN. THEY ARE EMPTY OR LOADED WITH AN ITEM WHICH THICK BY 5-5/8° WIDE,
1S IDENTIFIED DIFFERENTLY BY NOMENCLATURE THAN THE ITEM DESIGNATED WITH- )
IN THE TITLE OF THIS DOCUMENT. ‘O, IT IS THE RESPONSRILITY OF A SHIPFER TO PROVIDE THE “CONTAINER PROTECTOR®
N ASSEMILY AS DETAILED ON PAGE 3. :
E. THE LOAD AS SHOWN ON PAGES 4 AND 5 IS BASED ON A 330" LONG HIGH- OUTLOADING MUST NOT BE ATTEMPTED WITHOUT USING A CONTAINER
VOLUME VAN TRAILER WHICH DOES NOT HAVE REAR CORNER POSTS, WHICH IS PROTECTOR BOASD. .
79" WIDE Y -0 HIGH (INSIDE DIMENSIONS ) AND WHICH HAS A’ WOOD, OR A
WOOD AND METAL, OR A METAL FLOOR. CAUTION: IF THE TRAILER BEING USED e 1 A STAGGEMD NAILING PATTERN WILL BE USED WHEREVER POSSILE WHEN
1S 10 %€ LOADED “IGIOH THE REAR OOOR OPENING, THE HEIGHT OF THE DOOR WS ORVEN INTO JOINTS OF DUNNAGE ASSEMALIES, ALSO, A STAGGERED
OPENING, MEASURED FROM THE TRAILER FLOOR TO THE TOP FRAME MEMBER, MUST NAILING PATTERN WILL BE USED WHEN DUNNAGE IS NARED TO THE FI.OGG
ME AT LEAST NINETY-FOUR INCHES {M*) TO ALLOW-FOR THE PLACEMENT OF THE THE TRANSPORTING VEHICLE, OR WHEN L Y,
TOP LAYER CONTAINERS OF THE REAR LOAD UNIT. THE DELINEATED PROCEDURES A NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DlNNAﬂ Wil B
ALSO APPLICABLE TO-LONGER TRAILERS AND TO TRARERS WHICH ARE NINETY- ADJUSTED AS SEQUIRED 3O THAT A NAIL FOR THAT PIECE WILL NOT BE DRIVEN

FOUR INCHES { 4" ) AND UPWARD IN HEIGHT, AND TO TRAILERS WHICH HAVE THROUGH ONTO OR KIGHT BESIDE A NAR IN A LOWER PRCE.

REAR CORNER POSTS. HOWEVER, (F THE TRAILER BEING USED HAS REAR CORNER
POSTS AND IS NOT AT LEAST 35°-0° LONG, THE 1° X 4% HORIZONTAL PIECES ON R, PORTIONS OF THE TRAIER BODES DEFICTED WITHIN THIS Dx“m'&“” AS ONE

THE MOST REARKWARD GATE IN THE LOAD CANNOT SE NAILED IN PLACE UNTIL OF THE SIDE WALLS, HAVE NOT BEEN SHOWN IN THE LOAD VIEWS
AS‘!,:‘&I: YSEPARATOR ASSEMBLIES® OF THE GATE HAVE BEEN PLACED INTO PURPOSES,
$. FOR ADDITIONAL GUIDANCE, ATTENTION IS DIRECTED TO THE “CONTAINER
F. THE LOAD AS SHOWN ON PAGES 6 AND 7 IS BASED ON A 33'-0° LONG VAN HANDLING INSTRUCTIONS® ON PAGE 3 AND TO THE “SPECIAL NOTES® SECTIONS
TRAILER WHICH DOES NOT HAVE REAR CORNER POSTS, WHICH IS 7*-6" WIDE BY WHICH ARE IMMEDIATELY ADJACENT TO THE OUTLOADING METHODS DELINEATED
76" HIGH (INSIDE DIMENSIONS ) AND WHICH KAS A WOOD, O A WOOD AND HERRIN.
METAL, OR A METAL FLOOR, THE numwm PROCEDURES ARE ALSO APPLICASLE

TO LONGER TRAULERS, TO TRANHERS OF ANY WIDTH, TO '!INI.!IS WHICH ARE
SEVENTY-$IX INCHES (2" ) AND UPWARD IN MEIGHT AND TO TRAILERS WHICH
HAVE REAR CORNER POSTS.

G. ¥ A TRARER (5 BEING U!D YO SHIP A m‘l!l LOAD AND IT CONTAINS A
MECHANICAL LOAD-SLOCKING SYSTEM WHICH CONFORMS TO SPECIFICATIONS SET
FORTH WITHIN THE BUREAU OF EXPLOSIVES PMM\‘ 6C AND THE APPENDICES
'IFIEI'O, THE MECHANICAL SYSTEM MAY BE N ACCORDANCE WITH PROCE~

DURES DELINEATED ON PAGE 7 OF THIS WN‘, N LU OF REAR-OF-LOAD
SLOCKING SPECIFIED FOR THE LOADS DEMICTED HEREIN.

M. SELECTION OF A VEHICLE TO BE USED TO TRANSPORT THE DESIGNATED ITEM MUST
COMPLY WITH AR 55-355, CHAPTER 213, FOR EXPLOSIVES AND OTHER DANGEROUS
AXTICAES, IN FLL.

J. GROSS WEIGHT AND AXLE DISTRIBUTION OF WEIGHT FOR A LOAD WILL BE THE
RESPONSBILITY OF THE CARRIER, THE CARRIER WILL ADVISE THE SHIPPER OF THE
APPLICASIE LOADING REQUBEMENTS AND THE SHIPPER WILL LOAD ACCORDINGLY.

DIOTICE: A SHIPMENT WKL £ POSITIONED IN THE TRAILER CONSISTENT WITH THE
STATE WEIGHT LAWS,

{CONTINUED AT RIGHT )

MATERIAL SPECIFICATIONS
otz + SEE TM Z43-200-1, DUNNAGE LUMBER; FED SIEC MM-L-TSI,.

PLYWOQD ~~evmersces : GROUP § OR C, GRADE® C-C (EXTEIOR ); FED SPEC NN-P-50.
FIN 5530-081-1198,

'IQKMWBNGAVAM,AI‘"LIW“
GRADE MAY BE SUBSTITUTED,

NARS —~—-o-mer-ee- | COMMON, CEMENT COATED OR CHEMICALLY ETCHED,
FED SPEC FF-N-105,
ALT:  ANNULAR-RING TYPE NAIL OF THE SAME SIZE.
.14 + ANNEALED, BLACK; FED SPEC QQ-W-441.

SIRAPPING nll.»-—-«mnoa’l!v,cun A OR 8, MD $MC QQ-t-701,
=38~

| ANII-CHAFING MATERIAL NEUTRAL BARRIER MATERIAL, MiL-8-12) {OR EQUAL),
HARDROAJD ~--eessessan s FED SPEC LLL-H-35.

SIPAP_SEAL, .
STRAP STAME —-—~~—--- ; COMMERCIAL GRADE,

PAGE 2 |
PROJECT SM-586-67

Figure 5-5. Blocking and bracing diagrams for guided missile, M-570 container (sheet 1 of 13).
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OPERATING INSTRUCTIONS
PLACE BOARD ON TOP. OF PARTIALLY FORMED STACK,

PLACE NEXT CONTAINER OF STACK ON BOARD “ND SLIDE
FORWARD ALMOST INTO VERTICAL ALIGNMENT WITH NEXT
LOWER CONTAINER.

RAISE NEAR END OF CONTAINER UNYIL FORWARD SKIDS
CONTACT STACKING PAD AREA OF NEXT LOWER CONTAINER,

WITHDRAW BOARD,

LOWER CONTAINER ANO SLIDE FORWARD INTO FINAL
POSITION,

o)

10-0

FASTEN W/7-1/2" WOOD
SCREWS, COUNTERSUNK,:

CONTAINER 'PROTECTOR
——PLATEN BOARD

NOTE: FOR USE WHEN STACKING CON-
TAINERS ENDWISE FROM THE END OF A
LOAD UNIT DURING QUTLOADING OPER-
ATIONS. REFER TO THE "OPERATING
INSTRUCTIONS" ABOVE FOR APPLICASLE
GUIDANCE.

J0-5"

SKID RECEPTACLE,

END COVER DOOR
ON MISSILE ACCESS
DOOCR.

CONTAINER DETAIL

CONTAINER HANDLING
INSTRUCTIONS

CAUTION; EXTREME CARE MUST BE EXERCISED DURING OUTLOADING OPERATIONS TO
PREVENT DAMAGE TO THE EXPOSED PLASTIC AREAS OF THE CONTAINER, PLASTIC AREAS
WILL NOT BE STEPPED ON, WALKED ON, PRIED AGAINST, STRUCK OR GOUGED WITH
HAND TOOLS OR MATERIALS HANOLING EQUIPMENT, OR BUMPED AGAINST PROTRUSIONS.

IT IS RECOMMENDED THAT THE CONTAINERS BE MANUALLY STACKED WITHIN THE TRANS-
PORTING TRAILER, TO FACILITATE COMPLIANCE WITH THIS RECOMMENDATION, THE
“CONTAJNER PROTECTOR* BOARD AS SHOWN ABOVE MUST 8€ USED WHEN PLACING THE
UPPER CONTAINERS OF A STACK ANOC WHEN FORMING THE LAST STACK BUILT WITHIN A
LOAD UNIT.

ONLY APPROVED AND APPROPRIATELY SIZED MATERIALS HANDLING EQUIPMENT Will B8E
USED FOR HANDLING THE DEPICTED CONTAINER,

CONTAINER_DETAIL AND HANDLING INSTRUCTIONS

HAND GRAD, ROUMND CORMERS
ON 1-1/2" RADIUS, .

STOP BLOCK, 2" X 4" X 18" WITH
2% X 9° HAND-GRAS CUT AS SHOWN,

ROUND CORNERS ON
2” RADIUS AT SIX (&)
PLACES.

PROTECTOR BOARD, 1/4™ TEMPERED HARDBOARD;
ALT: /8" PLYWOQD. SECURE TO STOP BLOCK’
PIECE WITH SEVEN (7)) COUNTERSUNK 1-1/2%
WOOD SCREWS,

INDICATES PERFO-
RATED SKIN AREA
(1/4" DIA HOLES ),

END COVER DOOR,

WRAP AROUND METAL
SKIN.

‘ FORMED METAL, FOAM PLASTIC
FILLED SKID.

. SHOCK MOUNT ACCESS HOLE,
1-1/2* ANGLE,

RIGID CLOSED CELL POLYURETHANE,

Ly

40" FORK LIFT AREA

{ CONTAINER HANDLING INSTRUCTIONS CONTINLED )

APPROVED MATERIALS HANOLING EQUIPMENT ( FORKLIFT TRUCKS, CRANES,
HANO TRUCKS, DOLLIES, ROLLER ASSEMBLIES, SPREADER BARS, ETC. ) IS
SPECIFIED ELSEWHERE,

PRECAUTIONARY HANDLING TECHNIQUES NORMALLY EMPLOYED FOR THE TYPE
OF COMMODITY INVOLVED OR AS SPECIFIED ELSEWHERE OR HEREIN ‘WILL BE
OBSERVED,

1F HANDLING IS ACCOMPLISHED WITH A FORKLIFT TRUCK, CONTAINERS
SHOULD 8 HANDLED FROM A SIDE POSITION, CAUTION: THE USUALLY
APPLIED END-HANDLING 15 NOT PERMITTED; HOWEVER, FORK TINES MAY BE
PLACED UNDER THE SKIDS FROM AN END DIRECTION. CARE MUST BE EXER~
CISED WHEN INSERTING FORKS UNDER OR WITHDRAWING FORKS FROM UNDER
A CONTAINER, TO PREVENT DAMAGE TO THE CONTAINERS BY THE FORK TINES
OR THE FORKLIFT PACKAGE GUARD.

IF A SINGLE CONTAINER IS HANDLED BY SLINGING,. THE SLING MAY BE
ATTACHED TO THE LIFTING POINTS ON THE CONTAINER. HOWEVER, If A
STACK OF TWO OR MORE CONTAINERS 1S HANDLED BY SLINGING, THE SLING
USED MUST BE OF SUCH A DESIGN THAT LIFTING IS DONE ON THE BOTTOM
OF THE LOWEST CONTAINER, AND ADDITIONALLY, CONTAIN BOTH LENGTH-
WISE AND CROSSWISE SPREADER BARS WHICH ARE RIGGED SO AS TO PREVENT

DAMAGE TO A CONTAINER BY THE SLING LEGS.
I PAGE 3

PROJECT GM-586-67

Figure 5-5-Continued. (Sheet 2 of 13.)
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IF THE TRAILER BEING LOADED HAS A
ROUND FRONT OR ROUNDED CORNERS
AT THE FORWARD END SEE “SPECIAL

NOTE 2* ON PAGE 5

R

SEE "SPECIAL NOTE 4*
ON PAGE §

7
] /

JTALT
FA LTI
7 /,/ /’ // //
JAdTT //\
/
Q,

KEY NUMBERS

@ FORWARD/SEPARATOR/REAR GATE (4 REQD ). SEE DETAIL ON PAGE 10,
" SOLID FILL, 6" WIDE BY B'-0° LONG MATERIAL OF THE REQUIRED THICKNESS,

4 /4

@

AT THIEE PLACES, TO FiLL THE VOIO BETWEEN THE REAR GATE AND THE
TRAILER DOORS, ONLY REQUIRED FOR A LOAD WHERE A VOID SPACE OF

ISOMETRIC _VIEW BLEVEN INCHES (11°) OR LESS EXISTS SETWEEN THE MOST REARWARD GATE
. . AND THE INSIDE SURFACE OF THE REAR DOORS ON THE TRAILER WHEN THE
REFER 1O, TI¥ SPECIAL NOTES' ( DOORS AFE CLOSED. POSITION AS SHOWN WITH THE WIDTH OF A PIECE
. CENTERED ON A JOINT BETWEEN TWO LATERALLY ADJACENT CONTAINER
STACKS. NAIL TO THE REAR GATE MARKED (1) OR LAMINATE IF REQUIRED
;’ e S— TSI S — : W/6 NAILS WHICH ARE SIZED TO THE FILL MATERIAL BEING INSTALLED, USE
64 NAILS FOR 15 MATERIAL AND 10d NAILS FOR2* MATERIAL, .
NOTE: IF THE VOID SPACE BETWEEN THE REAR GATE AND THE TRAILER DOORS
/ 1S GREATER THAN ELEVEN INCHES (117 ), REAR BLOCKING AS DELINEATED
g Y THE *GATES-AND-STRUTS REAR BLOCKING® DETAIL ON PAGE 10 WILL BE
¢ ¢ USED IN LIEU OF THE SPECIFIED "SOLID FILL* TYPE SLOCKING.
A A
] %
1
£
%
4 5
1 ’
V1 5
4 N
9
1
g 4
4 %
V] A
%
4 1
11
% .
TITITI T TI T T T T ITTI T T T T
SECTION A-A
1 L]
iPAGE 4 l 75-UNIT LOAD IN A 33-0" LONG, HIGH-VOLUME VAN TRAILER

PROJECT GM-586-¢7
Figure 5-5-Continued. (Sheet 3 of 13.)
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PLAN VIEW I-— A

SPECIAL NOTES

1. A X'-0° LONG TRAILER IS SHOWN WHICH IS 7'-7 WIDE BY 8°4° HIGH
(INSIDE DIMENSIONS ), IS EGUIPPED WITH A SQUARE FRONT AND DOES
NOT HAVE REAR CORNER POSTS. THE DEPICTED LOAD CAN SE SHIPPED
IN A TRAILER WHICH 15 LONGER THAN SHOWN.

2. A SQUARE FRONT TRAILER IS SHOWN IN THE LOAD VIEWS, IF THE TRAILER
TO BE USED HAS ROUNDED CORNERS AT THE FORWARD END, THE MINI-
MUM LENGTH TRAILER THAT CAN BE USED 1S 34'-0° OR IF THE TRAILER
HAS A ROUND FRONT, THE MINIMUM LENGTH TRAILER THAT CAN BE USED
IS 36'0%. IF THE TRAILER HAS E\THER, A ROUND FRONT OR ROUNDED
CORNERS AT THE FORWARD END, REFER TO PAGE 13 FOR *FORWARD
BLOCKING® SPECIFICATIONS WHICH MUST 8f USED.,

3. IF THE TRAILER BEING LOADED IS EQUIPPED WITH REAR CORNER POSTS AND
1S NOT AT LEAST 35'<0° LONG, THE 1* X 4> HORIZONTAL MECES ON THE
MOST REARWARD GATE (N THE LOAD CANNOT BE NAILED IN PLACE UNTIL
AFTER THE “SEPARATOR ASSEMBLIES® OF THE GATE HAVE BEEN MACED IN
POSITION.

4. If THE DELINEATED OUTLOADING METHOD IS USED FOR SHIPMENT OF A

LOAD WHICH CONTAINS A LOAD UNIT OF TWENTY-FOUR (24) CON-

TAINERS INSTEAD OF THE TWENTY-FIVE (25 ) CONTAINERS AS SHOWN, TO

SATISFY A LESS-THAN-FULL-LOAD QUANTITY, THE FOUR-HIGH CONTAINER

STACK MUST CONTAIN A "FILLER ASSEMBLY" AS DEPICTED ON PAGE 4,

IN PLACE OF EACH OMITTED CONTAINER. ALSO, FOR EACH OMITTED

CONTAINER, TWO “FILLER BLOCKS®, 2* X 4° X 18°, MUST BE USED BE-

TWEEN THE *SEPARATOR ASSEMBLIES® OF THE GATES. NAIL TO THE

“SPACER PIECE" OF THE GATES W/3-108 NAILS. THIS WiLL PROVIDE SIDE

SEARING FOR THE CONTAINER {S) LATERALLY, ADJACENT TO THE °FILLER

ASSEMBLY™,

BILL OF MATERIAL

LUMBER LINEAR FEET BOARD FEET
x4 ’

2" x4

NAILS NO. QD

o (2*)

PLYWOOD, 1/4" X 4 X 8'-0°
PLYWOOD, 1/2% X 4 X 8'-0°

®F 1/2* PLYWOOD 1S NOT AVAILABLE, SUBSTITUTE DOUBLED
THICKNESS OF 1/4® PLYWOOD.

LOAD AS SHOWN

JIEM QUANTITY WEIGHT (APPROX )
CONTAINER
W/MISSILE =~ mae 75 amosemeneas 21,000 LOS
DUNNAGE =~ ~meo 604 LSS
TOTAL WEIGHT === 2,004 L85

75-UNIT LOAD IN A 33-O" LONG. HGH-VOLUME VAN TRALER [PeEs |

PROJECT gi-508-67
Figure 5-5-Continued. (Sheet 4 of 13.)
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IF THE TRAILER BEING LOADED HAS A
ROUND FRONT OR ROUNDED CORNERS
AT THE FORWARD END SEE "SPECIAL
NOTE 2° ON PAGE 7;

SEE “SPECIAL NOTE 3~
ON PAGE 7

(1) FORWARD/SEPARATOR GATE (5 REGD). SEE DETAIL ON PAGE 11.

(2) RAR-OF-LOAD GATE (1 MQD). SEE DETAIL ON PAGE 1.
IF THE PROVISIONS OF THE “FORWARD BLOCKING - METHOD A®

DETAIL ON PAGE 13 ARE USED IN FRONT OF A 3-STACK LOAD WITHIN A
3'0% LONG TRAILER, SUBSEQUENT PIECES MATKED (3) AND (4) CANNOT
BE INSTALLED. IN LIEU THEREOF, DELETE THE STRUT LEDGER PIECES FROM
THE REAR-OF-LOAD GATE AND, AS REQUIRED, LAMINATE & WIDE 8Y 6'-4*
LONG SOLID FILL MATERIAL TO THE REAR SURFACE OF THE STRUT BEARING
PIECES ON THE GATE 5O AS TO PROVIDE CONTACT BETWEEN THE SOLID
FILL MATERIAL AND THE REAR DOORS OF THE TRAILER WHEN THE DOORS

ARE CLOSED.
REFER TO THE "SPECIAL CAUTION: USE LAMINATING NAILS OF A SIZE TO SUIT; NAIL POINTS MUST
NOTES" ON PAGE 7. NOT PROTRUDE,

() ™AL GATE (1 RGO ). SEE DETAIL ON PAGE 12, POSITION THE GATE SO
THAT THE REAR SURFACE OF THE STRUT BEARING PIECES WILL 8¢ IN CLOSE

PAGE 6 48-UNT L0AD N A 330" LONG TRALER

CLOSED, .

NOTE: IN SOME TRAILERS WHICH ARE EQUIPPED WITH CORNER POSTS, IT
WILL BE NECESSARY TO CUT A SMALL AMOUNT FROM EACH END OF THE
STRUT LEDGER PIECES TO PROVIDE FOR A PROPER FIT OF THE LEDGER PIECES
CROSSWISE BETWEEN THE REAR CORNER POSTS. THE TYPE AND SIZE OF
REAR POST WILL AFFECT THIS REQUIREMENT.

(©) STRUT, 4% X 4% BY CUT TO FIT (4 REQD ). TOENAIL TO GATE STRUT
BEARING PIECES W/2-126 NAILS AT EACH END, [F STRUTS ARE 7°-0° LONG
OR GREATER IN LENGTH, INSTALL STRUT BRACING AS SPECIFIED WITHIN
THE "GATES-AND-STRUTS REAR NLOCKING" DETAIL ON PAGE 9. SEE
“SPECIAL NOTE 4" ON PAGE 7.

\\ \ CONTALT WITH THE REAR DOORS OF THE TRAILER WHEN THE DOORS ARE

AR R AR AR AR AR AN

e A S S S S SN OSSN SKSY

Lkl 8o 22227 LLZLL LLLYZ

PROJECT GM-886-67
Figure 6-5-Continued. (Sheet 5 of 13.)
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A
PLAN_ VIEW
INDICATES BELT RAIL OF INDICATES LOAD BLOCKING
MECHANICAL LOAD CROSS MEMBER OF MECHANICAL
BLOCKING SYSTEM. LOAD BLOCKING SYSTEM (3 REQD ).

SPECIAL NOTES

1. A 330" LONG TRAILER IS SHOWN WHICH IS 7*-6" WIDE BY 7'-6°
HIGH ( INSIDE DIMENSIONS } AND WHICH DOES NOT HAVE REAR
CORNER POSTS NOR A ROUND FRONT OR ROUNDED CORNERS AT
THE FORWARD END, THE DEPICTED LOAD CAN BE SHIPPED IN A
TRAILER WHICH IS WIDER, NARROWER OR LONGER,

"
*
60's2 A ROUND FRONT OR ROUNDED CORNERS AT THE FORWARD END,
REFER TO PAGE 13 FOR "FORWARD SLOCKING® SPECIFICATIONS
39“,2“& WHICH MUST 8¢ USED.

6's2"

2. A SQUARE FRONT TRAILER IS SHOWN IN THE LOAD VIEWS, IF THE
TRAILER TO $E USED HAS ROUNDED CORNERS AT THE FORWARD ENO,
THE MINIMUM LENGTH TRAILER THAT CAN 8E USED 15 33'-0% OR

- - IF THE TRAILER HKAS A ROUND FRONT, THE MINIMUM LENGTH

L'—'l TRAIER THAT CAN RE USED 15 35'-0. IF THE TRAILER RAS EITHER,

3. IF THE DELINEATED OUTLOADING METHOD IS USED FORA SHIPMENT
COF A LOAD WHICH CONTAINS A LOAD UNIT OF FIFTEEN (13)
CONTAINERS INSTEAD: OF THE SIXTEEN (16) CONTAINERS AS

INDICATES REAR-QF-LOAD
GATE WITH STRUT LEDGER
PIECE REMOVED,

SHOWN, TO SATISFY A LESS-THAN-FULL-LOAD QUANTITY, THE
THREE MIGH CONTAINER STACK MUST CONTAIN A "FILLER ASSEMBLY"
AS DEPICTED ON PAGE 14, IN PLACE OF EACH OMITTED CONTAINER.
SPECIAL PARTIAL ELEVATION D e et v uskd KTWEEN e, FPACER MOCK AN

2% X 4 X V6%, MUST §€ USED SETWEEN THE SPACER BLOCK AND A

. VERTICAL SEPARATOR PIECE OR BETWEEN TWO VERTICAL SEPARATOR
SEE “SPECIAL NOTE 4, PIECES OF THE GATE. NAIL THROUGH GATE LATERAL PIECE INTO

THE *FILLER BLOCK® W/3-6d NAILS. THIS WILL PROVIOE SIDE BEAR-
ING FOR THE CONTAINER (S ) LATERALLY ADJACENT TO THE
“FILLER ASSEMBLY",

IF THE TRAILER BESNG OUTLOADED CONTAINS MECHANICAL SRACING

4

DEVICES, SUCH AS A WALL BELT RAIL AND LOAD BLOCKING CROSS
BILL OF MATERIAL MEMSERS, WHICH CONFORMS TO SPECIFICATIONS SET FORTH WITHIN
THE BUREAU OF EXPLOSIVES PAMPHLET 4C AND THE APPENDICES
LUMBER LINEAR FEET BOARD FEET THERETO, THEY MAY BE USED AT THE REAR OF THE REAR-OF-LOAD
x4 po p GATE IN LIEU OF THE REAR GATE, STRUTS OR SOLID FILL. DELETE
THE STRUT LEDGER PIECES AND POSITION CROSS MEMBERS TIGHTLY
2 x 2 10 4 AGAINST VEATICAL 2° X 4*S OF THE REAR-OF-LOAD GATE, SEE
2 x 40 . "s <SPECIAL PARTIAL ELEVATION® VIEW FOR CROSS MEMBER LOCATION
AND NUMBER REGUIRED, THE TRAILER EGUIPPED WITH MECHANICAL
Ea X 2% 25 BRACING DEVICES MUST HAVE A SYSTEM LENGTH OF AT LEAST
X N @ 31-8" AS MEASURED FROM THE FRONT WALL OF THE TRAILER,
TRAILERS HAVING A SHORTER MECHANICAL SYSTEM WILL BE LIMITED
NAILS NO. REQD POUNDS TO A LOAD OF NOT MORE THAN 32 CONTAINERS.
" IF THE TRAILER HAS ROUNDED CORNERS AT THE FORWARD END, POSI-
& (2°) Ly -2 TION THREE (3) CROLS MEMBERS AT THE FRONT OF THE TRAILER AT
10d (3°) 2 V2 HEIGHTS SPECIFIED IN THE *SPECIAL PARTIAL ELEVATION® VIEW. DE-
. LETE THE FORWARD GATE AND REPLACE WITH AN ADDITIONAL REAR-
124 (3-1/4%) 6 NIL OF-LOAD GATE { MINUS STRUT LEDGERS ) AGAINST THE CROSS

MEMBERS, ALSO, THIS TRAILER MUST HAVE A SYSTEM LENGTH OF
AT LEAST 31°-11"%,

M QUANTITY WEIGHT (APPROX )
CONTAINER
W/MISSILE ~~-emvossons 48 ~emnsnanmces 13,440 185

AGE 565 L8S

TOTAL WEIGHT =----=~ 14,105 135

48-UNIT LOAD IN A 33-0" LONG TR ‘PAGE 7

PROJECT GM-506-67
Figure 5-5-Continued. (Sheet 6 to 13.)
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—ant 3

SPECUAL NOTES

TRAILERS CAN PE USED,

THE TRALLER FLOOR W/\
AS PECES MARKED
POUNDS OF LADING,

XN

t .|__
KNEE BRACE

4% X 4" MATERIAL

NOTE "L® ON PAGE 2.

1. THESE OUTLOADING PROCEDURES ARE SHOWN DEPICTING THE USE OF “KNEE BACE" © rocay cear, 2 x o x ok (280). NAL 10 FLOCR CLEAT W/s-ias
BLOCKING INA 7'6* WIDE (INSIOE DWENSION ) TRAILER, NARROWER OR WIDER L

2. THE “K-BRACE* BLOCKING AS SHOWN AS PIECES MARKED @ THROUGH Q. @ KNEE BRACE, 4° X 4" X4'-1°(2 REQD ), SEE DETAIL FOR PEVEL CUTS KQUIRED,
ADEQUATE FOR RETAINING NOT MORE THAN 18,000 POUNDS OF LADING.

3. PRCES MARKED (D ARE FOR USE IN TRAILERS WHICH HAVE

FLOORS . ;
AND SHOWLD 6€ USED IF FOSSBLE IN LIEU OF PIECES MARKED (7) THEOUGH (@ @ wroes, 4+ x 4= v TAER wioTH MINUE 1/2* (2 2200,
WHICH APPLY TO TRAILERS HAVING NON-NAILARE FLOORS. WHEN -
ot LiNE DUNNAGE, AL 1o FLOOE ELbaT. sk cr s . 10 (®) CENTER CLEAT, 2° X 4% X 3 (1 REGD ). NAIL TO HEADER W/7-12d NAILS,

=124 NAIL EVERY 4°. TWO (2) BACK-UP CLEATS, SHOWN

f

(D FORWARD/PAIATOR GATE (2 IEQD FOR A ONE CONTAINER LONG LOAD .
SEE DETAIL ON PAGE 11, NAIL KEARWARD GATE TO VERTICAL MECE W/3-6d
NAILS AT EACH JOINT.

(D VERICAL PHCE, 2° X 4 X 47 (2 12GD ). CENTER ON JOINT BETWEEN
CONTAINERS,

() FLOOR CLEAT, 2° X 4* X 63" (2 HEQD ). ALIGN WITH VERTICAL PIECE, SEE

ISOMETRIC VIEW “EPRGIAL NOTE o7 O TS Ak

@ HOLD DOWN PIECE, 2* X 4° X 9 (2 REQD ). NAIL TO VERTICAL PIECE W/3-10d
NARS,

MNAILS AND TOENAIL TO VERTICAL PIECE W/2-12d NAILS, SEE GENE|
NOTE “P" ON PAGE 2,

INSTALL AT 0P ANGLE AND NAIL TO VERTICAL MIECE AND FLOOR CLEAT
W/2-16d NAILS AT EACH END.

SIDE STRUT, 4° X 4" 8Y CUT TO FIT (2 XEQD ). TOENAIL TO HEADER W/2-16d
o+ ARE ADEQUATE FOR RETAINING NOT MORE THAN 7,800 o @ NAILS AT EACH END.

OIAGONAL BRACE, 2° X 4° BY CUT TO FIT (2 2£GD ). DOUBLE BEVEL EACH
END WITH 45OCUTS, INSTALL AT A 45CANGLE AS SHOWN AND TOENAIL TO A
HEADER AND A SIDE STRUT W/2-18d NAILS AT EACH JOINT.

(@ SACK-UP CLEAT, 2° X 4= X 24° (2 KGO ). NAIL TO A SIOE STRUT W/8-124
NAILS,

(KEY NUMBERS CONTINUED AT TOP OF PAGE 9)

PROJECY §M-59¢-§7
Figure 5-5-Continued. (Sheet 7 of 13.)
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®

RECIAL NOTES

T

(KEY_NUMBERS CONTINUED FROM PAGE 8)

ING, 2° X 4° BY TRAIER WIDTH

{CUT 1O FIT) (MINIMUM OF ONE (1) REQUIRD ).
INSTALL ONE (1) NEAR END OF SIOE STRUTS AS SHOWN.
ONE (1) ADDITIONAL PIECE REQUIRED FOR EVERY 7-0°
OF STRUT LENGTH, NAIL TO SIDE STRUT W/3-12d NAILS
AT EACH END.

BACK-UP CLEAT, 2° X 4° X 30" (DOUMED ) (2 REQD ),
ALIGN WITH FLOOR CLEAT AND KNEE BRACE, NAIL
THE FIRST PIECE TO THE TRARLER FLOOR W/7-124 NALLS,
NAR THE SECOND PIECE TO THE FIRST IN A Lixe
MANNER, SEE “SPECIAL NOTE 3* ON PAGE 8.

®

®Owm

FOR TRAILERS WITH NAIL-
ABLE FLOORS.

®
®

THE LOAD SHOWN DEPICTS THE METHOD FOR OUTLOADING A TWO CONTAINER LTL
LOAD IN A TRAILER EQUIPPED WITH A NAILANE FLOOR. THE LTL BRACE CAN ONLY
OF USED TO SHIP A ONE CONTAINER HIGH LOAD, SEE *NOTE &

THIS OUTLOADING PROCEDLRE IS ALSO APPLICASLE FOR A LTL LOAD OF THREE
CONTAINERS, WHEN SHIPPING THREE CONTAINERS AN ADDITIONAL LTL SRACE,
FOR END SLOCKING, TWO ANTI-CHAFING SOADS AND TWO TIE WIRES WILL o
FEQUNED,

1P DESIRED, AN LTL BRACE MAY BE POSITIONED AT THE FORWARD END OF THE
LADING.TO SATISFY A LOAD DISTRSUTION SEQUIREMENT OR FOR TRARERS
EQUIPPED WITH ROUNDED CORNERS OR A ROUND-FRONT AT THE FORWARD END,

’—su *SPECIAL NOTE 37,

KEY NUMBERS

ANTI-CHAFING BOARD, 2° X 4° X 22° (4 /%QD ). POSITION ADJACENT TO
A LIFT/TIEDOWN BAR AND SECURE TO CONTAINER WITH TIE weE,

BRACE, FOR SIDE BLOCKING (2 REQOD ). SEE DETAIL ON PAGE 12.
POSITION AGAINST THE METAL PART OF CONTAINER AND NAIL T0 THE
TRAILER FLOOR W/10-6d NAILS,

LTL MACE, FOR END BLOCKING (1 RGO ).
FOSTHION ON THE JOINT OF THE CONTAINERS
FLOOR W/10-44 NANLS.

TIE WIRE, NO, B GAGE SLACK ANNEALED WIRE 15" LONG (4 %2QD ).
SECURE AROUND LIFT/TIEDOWN BAR AND ANTI-CHAFING J0ARD, BRING
THE ENDS TOGETHER AND TWIST TAUT. IF NO, § GAGE BLACK ANNEALED
WIRE IS NOT AVARAME, A NO. 14 GAGE BLACK ANNEALED WirE 30
CAN BE SUBSTITUTED.

SEE DETAIL ON PAGE 12,
AND NAIL TO THE TRANER

PROJECT M-086-67

Figure 5-5-Continued. (Sheet 8 of 13.)
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NOTES:

SIDE PIECE, 1/4* X 4 X 8'-0*
PLYWOOD STRIP (2 REQD ).
NAIL TO EACH OF THE ADJACENT

SPACER PIECES W/2-6d NAII.S.\
SPACER PIECE, . )
20X 4% X 16 (30 QD )|

/

’\'\
NA

FORWARD/SEPARATOR/REAR GATE
KEY LETTERS

®  sear Gate verTIcAL, 27 x ¢* X 70 (2 QD).

REAR GATE ST.UT LEDGER, 2° X 4° X 7'-6-1/2° (2 KEQD ). NAIL
TO PIECES MARKED (A) W/3-104 NAILS AT EACH JOINT.

FORWARD GATE VERTICAL, 2" X 6" X 8'-0° (2 2Q0),
FORWARD GATE TOP/BOTTOM HORIZ AL, 2° X 6° X 7%-8-1/2¢

(2 REQD }, NAIL TO PIECES MARKED W/3-104 NAILS AT
EACH JOINT,

/&
/&

/&)

/&

/

/_/

INTERMEDIATE PIECE, D
1/2° X 4 X 6'-0" PLYWOOD STRIP
(4 REQD ). NAIL TO EACH OF THE

SPACER PIECES WHICH ARE AD JACENT

TO ONE SIDE W/2-&d NAILS-\\

/&

/&
AU A A7

/)

OF THE REAR GATE.

/&

/)

/Y

| W

BEING SBLOCKED.

LATERAL PIECE,
1% X 4% X 7-8-1/2° (6 MEQD ).

NAIL TO EACH OF THE ADJACENT
SPACER PIECES W/3-6d NAILS.

FORWARD GATE INTERMEDIATE HORIZONTAL, 2° X 4" X 68°
&IEQD”!. NAIL TO PIECES MARKED © W/3-104 NAILS AT
H END.

STRUT LEDGER BLOCK, 2° X 4° X 9° (4 REQD ). POSITION FOR
HORIZONTAL ALIG T OF A PIECE MARKED + AND NAIL
TO A PIECE MARKED W/3-10d4 NARS.

® ©® 06 O

STRUT, 4" X 4% MATERIAL OF A LENGTH TO SUIT (4 IQD ).
POSITION AS SHOWN AND TOENAIL YO THE VERTICAL PIECES
ON THE FORWARD AND REAR GATES W/2-124 NAILS AT EACH
END, THE STRUTS SHOWRD BE OF A LENGTH SO THAT WHEN
THEY ARE INSTALLED THE REAR SURFACE OF THE VERTICAL PIECES
ON THE REA® GATE WILL BE IN CLOSE CONTACT WITH THE REAR
DOORS OF THE TRAILER WHEN THE DOORS ARE CLOSED.

@

(2 QD ).
POSITION AS SHOWN AND NAIL TO THE STRUTS W/3-12d NARLS

. CA|
OUT ARE ONLY REQUIRED FOR STRUTS WHICH ARE 7°-0° LONG
OR GREATER IN LENGTH. A SET OF STRUT BRACING IS REQUIRED
FOR EVERY 7’0" OF STRUT LENGTH.

(@) LATERAL STRUT BRACING PieCE, 2¢ X 4° SY TRAILER WIDTH IN
LENGTH (2 REQD ). POSITION AS SHOWN AND NAIL TO TIE
STRUTS W/3-124 NAILS AT EACH JOINT,

®
3
g
2
S
H
8
8

ATES-AND-STRUTS REAR BLOCKING

SEE NOTES ASOVE,

lPace 10] : DETAILS

A GATE/STRUT TYPE OF REAR BLOCKING AS
SHOWN BELOW WILL BE USED WITHIN A
HIGH-VOLUME VAN TRAILER LOAD WHEN
THE UNOCCUPIED SPACE BETWEEN THE MOST
REARWARD GATE AND THE INSIDE SURFACE
OF THE TRAILER DOORS MEASLRES ELEVEN
INCHES (11%) OR MORE. -

THE BLOCKING ASSEMBLY AS SHOWN IS
DESIGNED FOR USE WITH A 3-LAYER LOAD,
FOR A REDUCED HEIGHT LOAD, CONSTRUCT
THE REAR BLOCKING TO SUIT, FOLLOWING
THE DELINEATED PRINCIPLES, FOR A 3-
LAYER OR 4-LAYER LOAD, THE STRUTS
SHOULD ALIGN ON THE JOINTS BETWEEN
THE FIRST AND SECOND LAYERS AND
BETWEEN THE TOP AND THE NEXT-TO-TOP
LAYERS, FOR A 2-LAYER LOAD, THE TWO
UPPER LEVEL STRUTS SHOULD ALIGN ON THE
JOINT BETWEEN LAYERS AND THE TWO
LOWER LEVEL STRUTS WILL BE PLACED ON
THE FLOOR OF THE TRAILER, WITHOUT STRUT
LEDGERS, BUT WITH AN ADDITIONAL 2* X 4"
BY TRAILER WIDTH PIECE PLACED ON EDGE
-0 ON TOP OF THE STRUTS AT THE REARWARD
END AND NAILED TO THE VERTICAL PIECES
REGARDLESS OF THE
HEIGHT OF THE FORWARD GATE, THE TWO
TOP/BOTTOM HORIZONTAL PIECES OF

2% X 6" X 7°-B8-1/2¢ MATERIAL MUST ALWAYS
BE USED, AND PLACED SO AS TO PROVIDE
BEARING BEHIND THE FORWARD ENDS OF
THE STRUTS; THE USE OF AND THE NUMBER
OF INTERMEDIATE HORIZONTAL PIECES WILL
DEPEND ON THE HEIGHT OF THE LOAD

PROVECT GH-586-07
Figure 5-5-Continued. (Sheet 9 of 13.)
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LATERAL PIECE, 1“ X 4" BY TRAILER WIOTH

MINUS 1/2% (5 REQD ). NAIL TO VERTICAL
PIECE W/2-6d NAILS AT EACH JOINT. NASL
TO “SPACER SLOCK"* W/5-6d NAILS,

58" FOR A
THREE CNTR
HIGH STACK

VERTICAL PIECE, 2" X 4"
MATEMAL (4 REQOD ).

FORWARD/SEPARATOR

FOR USE WITH A TWO, THREE OR A FOUR CON-
TAINER HIGH STACK.

LATERAL PIECE, 1" X 4 8Y TRAILER

WIOTH MINUS 1/2° (5 REQD"). NAR
TO "VERTICAL PIECE" W/2-6d NAILS
AT EACH JOINT. NAIL TO "SPACER
BLOCK" W/5-4d NAILS. NAIL 7Q

"STURT BEARING" PIECES
W/4-6d NAILS AT EACH
JOINT,

N

39" FOR A
TWO CNTR
HIGH STACK

STRUT BEARING PIECE,
2% X 6" X &'-6" (2 REQD ).

REAR-OF-LOAD GATE

FOR USE WITH A TWO OR THREE CON-
TAINER HIGH STACK, ADJUST THE
HEIGHT AS SHOWN ON THE “FORWARD/
SEPARATOR GATE® DETAIL ODEPICTED
ABOVE,

DETAILS

SPACER BLOCK, 4" X 4° BY CUT
TO FIT (5 REQD ),

TRAILER WIDTH MINUS V2"

. /f

> eaf
Ll
A

>

CNTR HIGH
STACK.

39"

1l

S

y/ /4

SPACER DLOCK, 4° X 4° BY
CUT TO FIT (5 REQD ).

TRAILER WIDTH MINUS /2

A

Y

e

L—'_——— VERTICAL PIECE, 2° X 4" X 6'6" (4 REQD).

STRUT LEDGER, 2" X 2* X 60" (2 REQD )
NAIL TO STRUT SEARING PIECE w/2-10d
NAILS AT EACH JOINT.

[ ]

PROJECT GM-506-67

Figure 5-5-Continued. (Sheet 10 of 13.)
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PAGE 12 l

STRUT LEDGER, 2" X 4* BY
TRAILER WIDTH MINUS 1/2*
{2 REQD ). NAIL TO sTRUT
BEARING PIECE W/3-10d NANLS
AT EACH JOINT,

SIRUE REARING PiECE,

7y

/

VERTICAL PIECE, 1° X 67 X 22" (! REGOD ).
NAIL 1O BACK-UP CLEAT W/A-6¢ NANS.
NAIL TO EACH SUFFER PIECE W/4-5d

m TRAILER WIOTH MINUS /2"

2" X 6 X 67° (2 REGO ), ———*" \R

BUFFER PIECE, 27 X 4" X 22°
/ (2 REQD), POSINION SIDE
y SIDE 8Y SIDE.

NAILS.

/ /

7

/
ANGLE BIACE, 1 X 6% 8y CUT /
TO FIT (ONE KEGUIRED FOR
SIDE BLOCKING AND TWO R~
QUIRED FOR END BLOCKING ).
NAIL TO VERTICAL PIECE AND 7
BACK-UP CLEAT W/3-B8 v
NAILS AT EACH END,

BACK-UP CLEAT,
1" X 8% X 22°
(1 REQD ).

SEE "NOTE @ "
AT RIGHT.

DETAWS

NOTE 3

22"

EACH BRACE AS APPLIED FOR LONGITUDINAL BRACING WiLL
SUPPORT 2,000 POUNDS., ALSO, A MINIMUM OF TWO (2)
BRACES MUST BE USED AGAINST A CONTAINER SIDE. RELA-
TIVE TO BRACES APPLIED FOR BRACING AGAINST THE ENDS
OF CONTAINERS, NOT MORE THAN FOUR (4) CONTAINERS
SHALL 8E RETAINED WATH TWO (2) BRACES, AUDITIONAL
LTL BRACE ($) MAY ALSO BE USED AT THE FORWARD END
OF THE LADING IF DESIRED.

PROJECT GM-886-67
Figure 5-5-Continued. (Sheet 11 of 13.)
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SPACER BLOG.., 4" X 4" BY
CUT TO FIT (5 REQD),
POSITION AS SHOWN ON
“FORWARD/SEPARATOR GATE"
ON PAGE 9.:

FORWARD BLOCKING-METHOD A

7

FILLER CLEAT, 2" X 6" BY CUT TO FIT {5 REQD ).
NAIL TO SPACER BLOCK W/1-10d NAIL EVERY 12°,

EACH JOINT,

MINUS 4-1/2% (5 REQD },
LATERAL

NAIL TO

POSITION AT DIMENSIONS SHOWN-ON

NAIL TO SPACER 8LOCK W/5-12d NAILS.
SEVEL EACH END WITH 3/4 X 45 CUTS,
POSITION AT HEIGHTS SHOWN ON

THIS "FORWARD BLOCKING” ASSEMBLY AS SHOWN IS DE-
SIGNED FOR USE AT THE FORWARD END OF A FOUR (4)
CONTAINER HIGH LOAD.WHICH 1S TO BE SHIPPED IN A

TRAILER HAVING ROUNDED CORNERS OF A RADIUS OF 5"

OR LESS.

ADJUST HEIGHT OF ASSEMBLY AS NECESSARY

FOR LOADS CONTAINING A LESSER NUMBER OF LAYERS,
ADDITIONAL LAMINATIONS MUST BE ADDED TO THE
BACK SIDE OF THE SPACER CLEATS TO COMPENSATE FOR

LARGER S1ZE CORNERS.
MENTS" CHART AND "PLAN VIEW" TO THE RIGHT.

REARWARD VERTICAL PIECE,
2% X 6" X6'-6" (4 REQD ).

STRUT LEDGER, 2" X 2" X &"
(8 REQD ). NAIL TO FOR-
WARD VERTICAL PIECE

W/2-10d NAILS—————

7\

FORWARD VERTICAL PIECE,
2° X 6" X &'-6" (4 REQD).
POSITION AGAINST STRONG
POINTS IN TRAILER FRONT
WALL—

Y

SPREADER PIECE, 2" X 4" BY
CUT TO FIT (3 REQD). NAIL
TO STRUTS W/3-108 NAILS AT
EACH JOINT.

N\
/=
»

SEE "GATE THICKNESS REQUIRE «

FORWARD/SEPARATOR GATE,
SEE DETAIL ON PAGE 19.

\mm LEDGER, 2" X 2" BY

LAMINATE W/108 NAILS.

FORWARD_BLOCKING-METHOD B

THIS "FORWARD BLOCKI NG"

FOUR {4 ) CONTAINER HIGH LOAD WHICH 1S TO 8f SHIPPED
OR HAVING ROUNDED CORNERS OF A RADIUS GREATER THAN 12",

ASSEMBLY AS SHOWN IS DESIGNED FOR USE AT THE FORWARD END OF A

IN A TRAILER HAVING A ROUND -FRONT
ADJUST HEIGHT OF ASSEMBLY AS

NECESSARY FOR LOADS CONTAINING A LESSER NUMBER OF LAYERS.

DETAILS

VERTICAL LEG, 2° X 6° X 6'~4" (2 REQD }.
NAIL TO SPACER CLEAT W/3-10d NAILS AT

/—-SPACEI CLEAT, 2" X 4" 8Y TRAILER WIDTH

PIECE W/1-10d NAIL EVERY 12°,

/VERTICAL PIECE, 2 X 4" X 6'~6" (4 REQOD ).
“FORWARD/SEPARATOR GATE* ON PAGE 9.

LATERAL PIECE, 2* X 4™ BY TRAILER WIDTH
MINUS 1/2" (5 REQD ). NAIL TO VERTICAL
PIECE W/2-12d NAILS AT EACH JOINT AND

“FORWARD/SEPARATOR GATE" ON PAGE 9.

CUT 1O FIT {2 REQD ). NAIL
TO REARWARD VERTICAL PIECES
W/2-10d NAILS AT EACH JOINT.

STRUT, 2" X 6" BY CUT TO FIT (DOUBLED ) (12 REQD ).
TOENAIL TO VERTICAL PIECES
W/2-124 NAILS AT EACH END.

3/4* X 45CBEVEL CUT ON EACH END
OF THE FIVE (5) LATERAL PIECES.

1—2" AT 12 PLACES.
\I
TWO (2) ADDITIONAL

VERTICAL LEGS RE-
QUIRED FOR GATE
THICKNESSES A

THROUGH E. NAIL
W/3-104 NAILS AT
EACH JOINT,

ADDITIONAL "SPACER*

_ AND/OR “FILLER" CLEATS
AS REQUIRED. SEE
“GATE THICKNESS RE-
QUIREMENTS" CHART
SELOW,

i

A -

il
.

jus- [

el

PLAN VIEW

GATE THICKNESS REQUIREMENTS

LAMINATIONS CORNER RADIUS { INSIDE
A UP THRU 5°
] 5% THRU 7*
< 7" THRU 8"
0 8* THRU 10"
E 10" THRU 127

FOR OVER 12" USE
METHOD 8 PROCE-
DURES SHOWN

AT LEFT,

I PAGE 13

PROJECT GM-386-67

Figure 5-5-Continued, (Sheet 12 of 13.)
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SPACER PIECE,
2" X 4" py CuUT
TO FIT (3 REQD ),

STAPLE STRAP TO CROSS
PIECE W/2-1-V/8° X 34"
STAPLES,

]

SEAL FOR /4" STRAPPI

CROSS PIECE, 2* X 4" X 18" (3 REQD ).
NAIL TO LONGITUDINAL PIECE W/3-10d
NAILS AT EACH END AND TO A SPACER
PIECE W/3-10d NAILS.

LONGITUDINAL PIECE,
4" X 4" X 10'-5" (2 REQD ).

FILLER PIECE, 1= X 4° X 27-1/2*
(4 REQD ). NAIL TO LONGITUDINAL
PIECE W/6-84 NARS.

>~ POSITION ANT|-
CHAFING MATERIAL
BETWEEN METAL LIFT/
TIEDOWN BAR AND
STRAPPING.

FILLER ASSEMBLY,

STEEL STRAPPING, 3/4" X .028° X &0° (2 REQD ).
“TO FORM A Cmﬁ LOOP, OVER FILLER
H ASSEMBLY AND AROUND LIFT/TIEDOWN BAR,
H BRING ENDS BACK ON TOP OF CROSS PIECE
' PR AND SEAL WITH ONE SEAL AND TWO PAIR OF
/ CRIMPS PER SEAL,
'

TO BE USED ON THE TOP LAYER OF A LOAD ONLY.

RETAILS

PROJECT GM-586.67
Figure 5-5-Continued. (Sheet 13 of 13.)
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GENERAL NOTES { GENERAL NOTES CONTINUED )

A N, NOUICE: A STAGGIRED NAILING PATTERN WILL BE USED WHEREVER POSSIBLE
WHEN NAILS ARE DRIVEN INTO JOINTS OF DUNNAGE ASSEMBLIES, ALSO, A
STAGGERED NAILING PATTERN WILL BE USED WHEN DUNNAGE IS NALLED TO

NAGE.

8. THE OUTLOADING PROCEDURES SPECIFIED IN THIS DRAWING ARE APPLI- THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMINATING DUNI
CABLE TO FTHE CHAPARRAL MISSILE, WHEN PACKAGED IN THE MSX0 SHIP- ADDITIONALLY, THE NAILING PATTERN FOR AN UPPER PIECE OF MMINAllEDE
PING AND STORAGE CONTAINER PALLETIZED FOUR PER PALLET UNIT. OUNNAGE WILL 8E ADJUSTED AS REQUIRED SO THAT A NAIL FOR THAT PIEC
SUBSEQUENT REFERENCE TO UNIT MEANS THE PALLETIZED UNIT. vﬁ%cuor #£ DRIVEN THROUGH ONTO OR RIGHT BESIDE A NAIL I A LOWER

PIECE.
C. FOR DETAIL OF PALLET UNIT SEE USAMC DRAWING NUMSER 19-48-5235- ©. DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING $ OF
GMZ0P7, AND "PALLET UNIF™ VIEW ON PAGE 3. NOMINAL SIZE, FOR EXAMPLE, 1" X 4 MATERIAL IS ACTUALLY 3/4* THICK BY
3.5/6% WIDE AND 2° ¥ 6 MATERIAL IS ACTUALLY 1-5/8* THICK BY 5.5/8* WIDE,
PALLET UNST DIMENSIONS ==~ 128-1/4" LONG BY 36* WIDE 8Y 43-3/8"
HIGH { APPROX ). P, FOATIONS OF THE TRAILER BQDIES DEPICTED WITHIN THIS PROCEDURAL DRAWING,
1,338 POUNDS ( APPROX }. SUCH AS ONE OF THE SIDE WALLS, MAVE NOT SEEN SHOWN (N THE LOAD VIEWS
1159 CLBIC FEET, FOR CLARITY PURPOSES.

D, THIS ITEM (S A DOT CLASS "A* EXMLOSIVE, THE OUTLOADING PROCEDURES Q. WHEN ANY STRAP IS SEALED AT AN END-OVER-END LAP JOINT, A MINIMUM OF
SPECIFIED CAN ALSO BE UTILIZED FOR THE SHIPMENT OF THE DEPICTED CON- TWO (2} SEALS, BUTTED TOGETHER, WITH TWO (2) PAIRS OF CRIMPS PER SEAL
FAINERS WHEN THEY ARE EMPTY OR LOADED WITH AN ITEM WHICH I3 IDEN- MUST BE USED, gunsw EXERCISE CARE DURING STRAP TENSIONING 10 PRE-
TIFIED DIFFERENTLY BY NOMENCLATURE THAN THE ITEM DESIGNATED WITH- VENT DAMAGE T INERS.

IN THE TITLE OF THIS DOCUMENT.
- R.  FOR ADDITIONAL GUIDANCE, ATTENTION IS DIRECTED TO THE "SPECIAL NOTES*
£, SELECTION OF A VEMICLE TO 3E USED TO TRANSPORT THE DESIGNATED SECTIONS WHICH ARE IMMEDIATELY ADJACENT 10O DEPICTED OUTLOADING
ITEM MUST COMPLY WITH AR 55-335, CHAPTER 213, FOR EXPLOSIVES AND METHODS.
OTHER DANGERQUS ARTICLES, IN FULL,

F.  THE LOADS AS SHOWN ARE BASED ON 40°-0" LONG VAN'TRAILERS OF ANY
WIDTH, HAVING WOOD, O WOOD AND METAL, Ok METAL FLOORS, AND
THEY ARE LIMITED TO HIGHWAY MOVEMENTS ONLY, THE DEPICTED LOADS
ARE BASED ON TRAILERS OF THE CONVENTIONAL TYPE OR ARE BASED ON
TRAILERS WHICH ARE EQUIPPED WITH VARIOUS TYPES OF SELF-CONTAINED
MECHANICAL BRACING DEVICES ( CROSS MEMBERS AND WALL MEMBERS ),

G. IF A TRAILER BEING USED CONTAINS A MECHANIKCAL LOAD-BLOCKING
SYSTEM WHICH CONFORMS TO SPECIFICATIONS SET FORTH WITHIN THE
BUREAU OF EXPLOSIVES PAMPHLET 8C AND THE APPENDICES THERETO, THE
MECHANICAL SYSTEM MAY BE USED IN ACCORDANCE WITH PROCEDURES
DELINEATED ON PAGE 5 OF THIS DOCUMENT, IN LIEU OF REAR-CF-LOAD
OLOCKING SPECIFIED FOR THE DEPICTED LOADS.

H, VYOIDS LENGTHWISE WITHIN A LOAD MUST BE HELD TO A MINIMUM, FOR
CONVENTIQNAL TRAILERS, REAR BLOCKING MUST CONTACT REAR DOORS OF
THE TRAILER WHEN THEY ARE CLOSED. FOR TRAILERS EQUIPPED WITH MECHAN-
ICAL BRACING DEVICES, THE CROSS MEMBERS MUST BE PLACED AGAINST THE
LADING AS TIGHTLY AS THE WALL MEMAER LOCKING HOLE SPACING PERMITS,
CROSS MEMBERS WILL BE INSTALLED WITH EACH END ATTACHED AS NEARLY AS
POSSIBLE IN "MATED™ POSITIONS { AT EQUAL HEIGHTS AND AT EQUAL DIS-
TANCES FADOM THE END OF THE TRAILER ),

J. MECHANICAL CROSS MEMBERS IN EMPTY TRAILERS AND THOSE UNUSED IN
LOADED TRAILERS MUST BE “SECURED™ FOR SHIPMENT, COMPONENTS AS-
SIGNED TO EACH TRAILER MUST REMAIN THEREWITH EVEN THOUGH UNUSED
DURING SOME SHIPMENTS,

K.  THE GROSS WEIGHT AND AXLE DISTRIBUTION OF WEIGHT FOR A LOAD WiLL 8E
THE RESPONSIDILITY OF THE CARRIER, THE CARRJER Will ADVISE THE SHIPPER
OF THE APPLICASLE LOADING REQUIREMENTS, AND THE SHIPFER WILL LOAD
ACCOADINGLY.

L. THE NUMBER OF LADING UNITS MAY BE ADJUSTED TO FIT THE SIZE OF THE
TRAILER TO BE LOADED OR THE QUANTITY TO BE SHIPPED AND COMBINATIONS
OF THE DUTLOADING PROCEDURES SPECIFIED MAY BE USED, HOWEVER, THE
APPROVED METHODS SHOWN MUST BE FOLLOWED AS CLOSELY AS POSSISLE
FOR SLOCKING, SRACING, AND STAYING OF THE DESIGNATED 1TEMS,

M. OTHER TYPES OF LADING ITEMS MAY BE LOADED IN A TRAILER WHICH IS
PARTIALLY LOADED WiTH THE DESIGNATED ITEM, PROVIDING THE TOTAL LOAD
15 COMPATIBLE, EXISTING DIRECTIVES ARE NOT VIOLATED, AND THE OTHER
LADING ITEMS ARE BLOCKED AND BRACED TO EGUAL THE BLOCKING ANO
BRACING CRITERIA SPECIFIED.

{ CONTINUED AT RIGHT }

MATERIAL SPECIFICATIONS
SEE TM 743-200-1, DUNNAGE LUMBER; FED SPEC MM-L-751.

: COMMON, CEMENT COATED OR CHEMICALLY ETCHED.
REF: FED SPEC FF-N-105,
ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE.

TYPE | OR IV, CLASS A, B, OR C, FED SPEC QQ-S-781,
STRAP SEAL coravmve : COMMERCIAL GRADE.

Pace 2 |

PROJECT GM 631~70
Figure 5-6. Blocking and bracing diagrams for guided missile, in M-570 container (palletized) (sheet 1 of 9).
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FOR ADDITIONAL UNIT DATA, SEE
USAMC DRAWING NUMBER 19.40-
5235-GMa0r7,

- PALLET UNIT DATA:

NUMBER OF CONTAINERS -<o--e FOUM {4

{4
GROSS WEIGHT ruccarveaveusens 1,353 POUNDS { APPROX )
CUME snaemmmvvsansommseeseasess 13,4 CUNC FEET

A PALLET UNT [Pace_s |

PROECT GM_€31:70
[Figure 5-61Continued. (Sheet 2 of 9.)
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——————N— 0.
t" . AT T“.L_
J;L. S r . 83 ”

3!

KEY_NUMBERS
FORWARD SULKMEAD (1 REGID ). SEE THE "FORWARD SULKHEAD* DETAIL ON PAGE §
AND GENIRAL NOTE *N* ON PAGE 2,

SPACER {6 REQD), SEE THE “SPACHA" DETAIL ON PAGE 8,

REAR OF LOAD GATE (1 RBQD ), SEE THE “REAR OF LOAD GATE" DETAIL ON PAGE
P, NAIL HORIZONTAL PIECES OF THE GATE TO THE VERTICALS OF THE ADJACENT
SPACER MARKED W/3-10d NAILS AT EACH JOINT,

FLOOR CLEAT, 2* X 4* X 72" {2 REGD ). NAIL TO THE TRAILER FLOOR W/1-124
NAIL EVERY 8. SIE SPECIAL NOTE 5 ON PAGE 5,

KNEE BRACE, 2* X 4™ BY CUT TO FIT {4 REQD ), SEE THE “KNEE BRACE® DETAN.
ABOVE FOR THE BEVEL CUTS REQUIRED, TOENAIL TO A VERTICAL PIECE OF THE REAR
OF LOAD GATE MARKED AND TO A FLOOR CLEAT MARKED W/2-124 NANLS

©O® 0606 60 060 0

AT EACH END,
BACK-UP CLEAT, 2% X 4% X 18" (2 REQD}. NAML 10 FLOOR CLIAT MALKED (D
W/5-124 NAILS,
BACK-UP CLEAT, 2* X 4" BY CUT TO FIT BETWEEN KNEE BRACE PIECE MARKED |
ANO THE TRAILER DOORS WHEN THEY ARE CLOSED (2 REQD). NAIL TO FLOOR
CLEAT MARKED (3) W/5-12d NAILS.

\ \ DIAGONAL TIE PIECE, 2° X 4" BY CUT TO FIT (2 REQD), NAIL 7O KNEE BIACES

\ \ MARKED (5) W/)-10d NAILS AT EACH JOINT,

: \ CROSS SAACE/TIE PIECE, 2 X 4 By DhAiLER wiDtH (cut Fo rit) (1 ataD ). AN

N Q TO KNEE BRACES MARKED (5) W/2-12d NAILS AT EACH JOINT,

N N

N - N

N — 3

N

N E

N - q

\ \

N . N

N
A AR NY Y AL uBwney
63 ! A~
[PacE o 12:UNIT LOAD IN A 40'.0" LONG TRAILER

PROJECT GM_831-70

[Figure 5-6iContinued. (Sheet 3 of 9.)
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WECIAL NOTES:

1.

s,

UNITIZING STRAP, 1-1/4% X ,038* X 22'-0" STEEL
STRAPPING (4 REQD; 2 PER STACK ).

INDICATES CROSS MEMMER ( 4 REQD ),
INDICATES BELT RAIL.

THESE DIMENSIONED HEIGHTS'
SPECIFY THE DISTANCE THE
TOP SURFACE OF A CROSS
MEMBER IS TO BE ASOVE THE

TRAILER FLOOR, —]

ARAME BT LB Y

1 C
w"t‘g: ’ [ e
Aty C

L AR BB BNY

SPECIAL_PARTIAL ELEVATION VIEW

SEE SPECIAL NOTES 3 AND 4 AT AIGHT,

BiLL OF MATERIAL
LumsEr LINEAR FEET BOARD FEET
1" X 4" ) o
X4 2% 187
rxe 12 12
f—

NAHS NO, RMQD POUNDS
& :

" 4
124 (3-1/4% ) ] fv

SEALS FOR 1-1/4" STEEL STRAPPING
{8 REQD; 2 PER STRAP).

A 12-UNIT LOAD 15 SHOWN IN A &0-0" LONG BY 7°-6" WIDE { INSIDE DIMENSION )
TRAILER WHICH HAS SOUNDED-COANERS AT THE FORWARD END AND I EQUIPPED
WITH A NARARE FLOOR, A WIDER OR NARROWER TRAILER MAY 8€ ¥ A
SQUARE FIONT TRAILER 15 USID, T "FORWAID BULKHEAD™ MARKED (D) WiLL NOT BE
RQUIID,

I THE DELINZATED OUTLOADING METHOD I3 USED FOR A LESS-THAN-FULL-LOAD
SHIPMENT, AND THE QUANTITY OF UN"S TO M SHIPPED CANNOT M SATISFIED BY
OMITTING A COMPLETE LOAD UNIT OR A COMPLETE LAYER THE FIKL LENGTH OF THE
I.Olb, A “FILLER ASSEMBLY", AS DETANED ON PAGE 10, MUST BE SINSTITUTED IN
E PLACE OF EACH OMITTED UNIT. A UNIT MAY BE OMITTED AT ANY LOCATION
WIIMIN THE TOP LAYER OF ONE Of MORE l.w UNITS,

¥ THE TRAILER BEING QUTLOADED MECHAN ICAL OEVICES, SUCH
AS WALL BELT RAILS AND LOAD MOCKING CROSS MEMBERS, WHICH CONFORM 1O
SPECIFICATIONS SET FORTH WITHIN THE BUREAU OF EXPLOSIVES PAMPHLET 4C AND
THL APPENDICES THERETO, THEY MAY 82 AT THE REAR OF THE LOAD AT SPEC-
FIED HEIGHTS, PIECES MARKED (D Ty WILL S5 OMITTED AND:PROCEDURES
USED AS SPECKFIED IN THE “SPECIAL PARTIAL ELIVATION VIEW® SHOWN ON THIS
PAGE, THE TRAILEN EGUIPPED WITH MECMANICAL BACING DEVICES MUST HAVE A
SYSTEM LENGTH OF NOT LESS THAN 32'-10" AS MEASURED FROM THE FRONT WALL OF
THE TRAILER. ALSO, THE FORWARD QULKHEAD PIECE MARKED (D) MAY 3F OMITTED
8y UsE OF FOUR (l) ADDITIONAL CROSS MEMBERS POSITIONED AT THE FRONT OF
THE LOAD AT THE SAME HEIGHTS AS SPECIFIED FOR THE REAR OF THE LOAD. UNIT-
IZING  STRAPS WILL ALSO BE REQUIED, SEE SPECIAL NOTE 4 BELOW.

EACH STACK ADJACENT TO CROSS MEMBERS, WHETHER AT THE REAR OR FRONT OF

THE LOAD, MUST BE UNITIZED WITH TWO (2) UNITIZING STRAPS, ONE (1) AT EACH
END OF THE $TACK, STACKS MAY BE UNITIZED PRIOR TO PLACEMENT IN THE TRAILEA,
SE GENERAL NOTE "Q" ON PAGE 2,

¥ THE TRAILER m A NONSNAILAME FLOOR, OMIT NALING SPECIFIED FOR PIECES
MARKED D APPLY PROCEOURES DIHCTIO IN THE "ALTERNATIVE REAR SLOCKING®

DETAIL ON PAG!

LOAD AS SHOWN

Jucl QUANTITY

WEIGHT ( APPROX )

PALLEY UNIT ccavuene 12 meossrovnace 16,05 Ui
OUNNAGE mmescnreennes 478 L83
—

TOTAL WEIGHT cocomarceneee 14,534 LIS

BROJECT. oM 63170

Figure 5-6-Continued. (Sheet 4 of 9.)
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INDICATES A STAGGERED NAILING
PATTERN.. SEE GENERAL NOTE *N*
ON PAGE 2.

KEY NUMBERS

FORWARD BULKHEAD, (1 REGD ). SEE THE "FORWARD BULKHEAD® DETAIL ON
PAGE 8 AND GENERAL NOTE "N* ON PAGE 2,

SPACER (4 REQD ). SEE THE "SPACER® DETAIL ON PAGE 8.

LTL GATE (1 REQD), SEE THE "LTL GATE* DETAIL ON PAGE 9. NAIL THE HOR-
I1ZONTAL PIECE OF THE GATE TO THE VERTICALS OF THE ADJACENT SPACER
MARKED (D) W/3-10d NAILS AT EACH JOINT.

FLOOR CLEAT, 2* X 4° X 24" (2 KEQD ). ALIGN WITH VERTICALS OF LIL
GATE MARKED (D) .

POCKET CLEAT, 2* X 4" X 11" (2 REGD). NAIL TO FLOOR CLEAT MARKE
We/:-ﬂd MNAILS AND TOENAIL TO VERTICALS OF LTL GATE MARKED
'2-18d NAILS.

KNEE BRACE, 2 X 4° X 4* (2 REQD ), SEE THE “KNEE BRACE" DETAIL ON
PAGE 4 FOR THE BEVEL CUTS REQUIRED. TOENAIL TO A FLOOR CLEAT MARKED

AND TO A VERTICAL PIECE OF THE LTL GATE MARKED @ w/2-12d NAIS
AY EACH END,

SPECIAL NOTES:

1. THESE LTL QUTLOADING PROCEDURES ARE SHOWN DEMCTING THE USE OF - KNEE-
! SRACE" BLOCKING N A 7~8% WIDE TRAILER, WIDER OR NARROWER TRAILERS CAN
; BE USED, IF A SQUARE FRONT TRAILER 1S USED, THE FORWARD BULKHEAD" MARKED
@ WiLL NOT 8¢ RQUIND,

2. THE *K-BRACE® BLOCKING, SHOWN AS MECES MARKED @ miru @ 15 ADEQUATE
FOR RETAINING NOT MOAE THAN 18,000 POUNDS OF LADING.

2. MECES MARKED (D AAE FOR USE IN A TRAILER WHICH HAS A NAILAKLE FLOOR AND
SHOULD 8¢ USED, ¥ POSSHLE, IN LIEU OF PIECES MARKED @ mw @ WHicH
APPLY TO TRAILERS HAVING NON-NAILABLE FLOORS. WHEN USING NAILED FLOON
LINE OUNNAGE, NAIL THE FLOOR CLEAT, PIECE MARKED (@) TO THE TRAILER FLOOR
W/1-124 NAIL EVERY 6°. TWO (2 ) BACK UP CLEATS, SHOWN AS HECES MARKED

'ALL ADEGUATE FOR RETAINING NOT MOAE THAN 7,800 POUNDS OF LADING.

REAR OF LOAD HEADER, 4" X 4" BY TRATLER WIDTH MINUS 1/2" {1} REQD ).
TOENAIL TO KNEE BRACE PIECES MARKED @ W/1-16d NAIL AT EACH JOINT,

REAR HEADER, 4* X 4" BY TRAILER WIDTH MINUS 1/2* (1 REGD ). POSITION
$0 AS TO CONTACT THE REAR DOORS OF THE TRAILER WHEN THEY ARE CLOSED,
O POSITION AGAINST CORNER POSTS i THE TRAILER IS SO EQUIPPED.

SIDE STRUT, 4% X 4* BY CUT TO FIT MTWEEN HEADEXS markeD @ AnD @
(2 MGD). TOENAIL 1O PIECES MARKED (D AND () W/2-164 NAILS AT

EACH END.

SPACER CLEAT, 2* X 4" X 38" (1 REQD). NAIL TO HEADER MARKED ® w/?-
12d NARS,

DIAGONAL BRACE, I* X 4" 8Y CUT TO FIT (2 REQD). DOUBLE BEVEL EACH

END WITH 45 CUTS. (NSTALL AT A 45° ANGLE AS SHOWN AND TOENAIL TO
PIECES MARKED <) AND (D) W/2-16d NAILS AT EACH END.

4, O DAL TRAILER HAS A NAILABLE FLOOR, A 3-UNIT LOAD MAY BE SHIPPED BY CEN-
TERING ONE UNIT LATERALLY IN THE TRAILER AT THE FORWARD END, OMITTING
THE FORWARD BLOCKING MARKED AND TWO {2) SPACERS MARKED . T
(2) LTL SRACES MUST BE USED ON SIDE OF THE FORWARD UNIT FOR LATERAL
BLOCKING AS TED ON PAGE 7. KNEE-BRACE MLOCKING PICES marxep
THRU AND WILL BE USED FOR REAR-OF-LOAD BLOCKING AND THE PRO-
visi OF SPECIAL NOTE 3 ABOVE WILL APPLY.

3. A TRAILER WITH A NON-NAILALLE FLOOR MAY ALSO BE USED FOR THE SHIPMENT
OF A 3-UNIT LOAD BY APPLYING THE OUTLOADING METHOD DIPICTED IN THE
ISOMETRIC VIEW ASOVE AND SUBSTITUTING A “FILLER ASSTMILY®, A3 DETARED ON

PAGE 10, IN THE PACE OF A UNIT AT THE FORWARD END OF THE TRAILER.

BACK-UP CLEAT, 2* X 4° X 24* (2 REQD). NAIL TO SIDE STRUT MARKED ®
W/6-12d NAILS.

STRUT BRACING, 2" X 4" BY TRARER WIDTH ( CUT TO FIT) ( MINIMUM OF 1
REQD ). INSTALL ONE (1) NEAL END OF SIDE STRUTS MARKED (3) AS SHOWN.
ONE (1) ADDITIONAL PIECE REQUIRED FOR EVERY 7-0* OF STRUT LENGTH.
NAIL TO PIECES MARKED (B) W/3-10d NAHS AT BACH END.

SACK-UP CLEAT, 2” X 4" X 30" ( DOUBLED) (2 REGD ). ALIGN WITH FLOOK
CLEAT AND KNEE SRACE.  NAIL THE FIRST PIECE TO TRAILER FLOOR W/7-124
NAILS, NAIL THE SECOND PIECE TO THE FIRST N A LIKE MANNER, SEE
SPECIAL NOTE 3 AT LEFT.

® 60 OO®O PO © © 6 060

-:“—‘——] TYPICAL LTL {4-UNIT LOAD}
PROVECT QM 83I-70
Figure 5-6-Continued. (Sheet 5 of 9.)
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n

BACK-UP CLEAT,
20 X 6% X 24
{1 KEQD),

VERTICAL MECE, 2" X & X 24"
{1 REQD ). NAIL TO BACK~
UP CLEAT W/3-10d NAILS,

ANGLE BRACE, 1™ X 6" BY CUT
TO FIT (1 REQD ), NAIL TO
THE VERTICAL AND SACK-UP
PIECES W/3-4d NAILS AT EACH
END,

LTL BRACE
SEE SFECIAL NOTE 3 BELOW,

TR

SPECIAL_NOTES:

THESE QUTLOADIMG PROCEDURES DEPICT THE USE OF THE LTL BRACE METHOD IN
A TRAILER WHICH 1S EQUIPPED WITH A NAILABLE FLOOR, THESE PROCEDURES ARE
LIMITED TO A ONE UNIT HIGH LOAD,

IF THE TRAILER BEING LOADED HAS SQUARE CORNERS AT THE FORWARD END, THE

" UNIT MAY BE POSITIONED AGAINST ONE SIDE WALL OF THE TRAILER, AND TWO
. LESS-THAN-SHOWN LTL BRACES WILL BE REQUIRED.

EACH BRACE AS APPLIED FOR LONGITUDINAL BIACING WILL SUPPCRT 2,000
POUNDS OF LADING. ALSO, A MINIMUM OF TWO (2) LTL BRACES MUST BE
USED AGAINST THE LENGTH OF A UMIT AND ONE { 1) LTL BRACE MUST BE USED
AGAIMST THE EMD OF EACH UNIT,

TYMCAL LTI (I-UNIT LOAD)

INDICATES A TRAILER

- A TRAILIR
INpiCATES FRONT WAL,

$IDE WALL.

KEY NUMBERS

FILLER PIECE, 2* X 6" X 15" () REQD ).

LTL BRACE (5 REQD ), SEE DETAIL AT LEFT ABOVE, NAIL LTL BRACE
POSITIONED AT ENO OF UNIT TO FILLER PIECE MareD (D w/s-10d
NAILS. NAIL EACH BRACE TO CAR FLOOR W/10~- 124 NAILS.

PROJECT QM _631-70

Figure 5-6-Continued. (Sheet 6 of 9.)
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L]

TRAILER WIOTH

VERTICAL PIECE,
2* X 4" X 9'0°
(4 REQD ). -0
: FOR A
LAVERAL PIECE, 2° X 4° 8Y TWD UNIT
CUT TO FIT (4 REQD ). HIGH LOAD
NAIL TO THE VERTICAL .
PIECES W/2-10d NAILS AT I8
TACH JOINT.
b .i ...—_._r 7‘_3!
M
LOAD, BEARING MIECE, 1° X FOR A m_&
4° BY TRAILER WIDTH MINUS ONE UNIT 43"
1" (4 REQD). NAIL TO THE HIGH LoAD
x!rlm. :)tc:'s W/2-6d NAILS
INT, !
9
FORWARD BULKHEAD VIEW
¥ THE TRAILER HAS ROUNDED CORNERS AT THE FORWARD
END WITH A RADIUS GAEATER THAN 6°, USE 2 X 6° MATERIAL
FOR THE VERTICAL PIECES IN LIEU OF 2° X 4* MATERIAL, ALSO,
ADDITIONAL MECES MAY BE LAMINATED TO THE FORWARD $IDE
OF THE LATERAL PIECES TO PROVIDE FOR LARGE-RADUJS CORNERS,
SLOCKING PIECE, 2* X 4" BY CUT 1O fIT
RETAINER PIECE, 2° X 4* X 30" (2 REQD), BETWEEN LATERALLY ADSACENT PALLETIZED
NAIL TO THE VERTICAL PHCES W/3-10d UNITS (2 REGD ). NAIL TO THE VERTICAL
NAILS AT EACH JOINT, THIS MECE IS PIECES W/3-10d NAILS AT EACH JOINT.
NOT REQUIRED FOR THE SPACER ADJACENT
10 THE REAR BLOCKING..
—
[ " d‘h —p
VERTICAL PIECE, 2° X 4* X
4'0* (2 REQD ),
\ ‘_on
FOR A
TWO UNIT
S, HIGH LOAD
§ (1
43"
FOR A ; ﬂ
ONE UNIT
POSITION VERTICAL PIECES TO HIGH
SUIT, THE SPREAD ON THISE 26"
MECES WILL VARY WITH THE
DIFFERENT WIDTH TRAILERS THAT
MAY M USED,
U
$PACER i
T DETALS
-PROJECT QM £31-70

Figure 5-6-Continued. (Sheet 7 of 9.)
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YERTICAL PIECE, 2 X 4" X
-3 (2 REQD).

/

SEE "NOTE @"

9 %"

\~ LATERAL PIECE, 2* X &* X 72 7 B F'
(2 QD). NAW TO VEATICAL
SIECES W/3-10d NAILS AT
EACH JOINT.
" 6
HOLD-DOWN CLEAT, 2° X 4° X 9" 3
: (4REGD). NAIL TO A VERTICAL o7} 13
s PIECE W/3- 104 NAILS,
CLEAT, 2° X 4* X 18 (4 REQD ). v 38{
NAIL 10 A VERTICAL MECE .
W/5-10d NAILS, 2% 26 *"
J !
REAR 0i NO VIEW
Note B -
A VERTICAL PIECE IS TO OF LOCATED
50 AS TO CENTER ON THE ENDS OF
THE PALLET UNITS ( ALIGNED ON
JOINT BETWEEN LATERALLY ADJACENT
CONTAINERS ON A PALLET), THE
SPREAD ON THESE PIECES WILL VARY
WITH THE DIFFERENT WIDTH TRAILERS
THAT MAY B¢ USED,
-
VERTICAL PIECE, 4 X 4* X 45°
(2 REQD),
SEE *NOTE B"
CLEAT, 2 X 4* X 18" (2 REQD).
NAIL 10 A VERTICAL PIECE HOLD-DOWN CLEAT, 2* X 4* X 9" r
W/5-10d MAILS, (2 0EQD ). NAIL TO A VERTICAL ]
PIECE W/3-10d NARLS,

—T 36}

25§ 26%

Lo

END VIEW

LATERAL PIECE, 2" X &~ X 72"
{1 2EQD ). NAIL TO VERTCAL
PIECES W/3-10d NAILS AT EACH
JOINT,

I PAGE 9

PROJECT GM 631-70
Figure 5-6-Continued. (Sheet 8 of 9.)
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LATERAL PIECE, 1" X 4" X 36" (4 REGD),
NAIL TO STRUTS W/3-8d NAILS AT EACH
END AND NAJL TO CROSS BRACE W/4-
&d NAfLS,

VERTICAL TIE PIFCE, 2" X 4" X @
VERTICAL END PIECE, 2" X (4 QD). NAIL TO STRUTS WA~
4" X 38-3/4" (4 REQD).
NAIL TO END OF STRUTS

W/3-10d NAILS AT EACH CROSS BRACE, 2° X 4 X 28-3/4 (4 REGD ). POSITION

ON EDGE UNDER LATERAL PIECE AND TOENAIL TO STRUTS
W/2-16d NAILS AT EACH ENO.

BUFFER MIECE, 2~ X 4* X 38"
{4 REQD ), NAIL TO VERTICAL
END MECES W/2-10d NAILS AT
EACH END AND NAIL TO END
CROSS ARACE W/4-10d NAWLS,
FILLER PIECE, 2" X 4" X 21-1/2" (4 MQD),
NAIL TO VERTICAL END PIECE W/4-102
NAILS.

FRLER ASSEMBLY
(TO BE USED ON TOP LAYER ONLY ).

REAR HEADER, 4* X 4% 8Y TRAILER
WIDTH (CUT TO HIT) (| REGD),

POSITION TO CONTACT THE REAL

DOORS OF THE TRAILEL WHEN THEY
ARE CLOSED, TOENAIL TO SACK-
UP CLEATS MARKED O W/2-1&
NAILS AT EACH JOINT.

@
LATERAL BIACE, 2% X 4" BY TRAILER WIDTH
(CUT TO FIT) {1 REQD ). NAIL TO BACK-
UP CLEATS MARKED (3} W/5-10d NAILS AT
EACH JQINT,

ALTERNATIVE REAR BLOCKING

SEE PAGE 4 FOR IDENTIFYING KEY NUMBMERS
AND SPECIAL NOTE 5 ON PAGE 3.

PAGE 10 | DETALS
PROJECT QM _631-TQ

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 Marine
Shipment

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

Data and Weight for

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

Section Il.

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.

6-1

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

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

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

Measurements:
Length ....ccccceeeee. 197.4in. (5.01 m)
Width ... 90.9in. (2.31 m)
Height .................. 95.3in. (2.42 m)
Volume ................ 989.6 cu ft (28.00 cu m)
Weight ................. 7,551 Ib (3,425 kg)

d. Palletized guided missile, intercept-aerial, MIM-
72A or MIM-72B in M-570 container.

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

LOADING AND SECURING

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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CARGO HOOK

3/4"X12'-IMPROVED —

A 3/4"X8'-IMPROVED PLOW
PLOW STEEL WIRE 'V STEEL WIRE ROPE SLING
ROPE SLING » | .
4 P LUMBER
9°'-SPREADER BAR

~N

SHACKLE

~7/8"-SHACKLE
.8 PLACES

6"X6"-REGULAR
WF (WIDE FLANGE)
SHAPE - 9' LONG
LIFTING BEAM

Figure 6-1. Lifting diagram for M48 using lifting beam and wire-rope with spreader bar.
6-2
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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.

TM 55-1425-585-15-1

In addition to the safety precautions contained in
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

6-4. Safety all loading and off-loading operations.
Table 6-1. Bill of Material for Blocking and Tiedown of M48 in General
Cargo Vesseld (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 X4in. 4 linear ft
2X12in. 70 linear ft
4X6in 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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5/8xX8’' SLINGS
4 PLACES

8' SPREADER
2 PLACES

B J
) 4
0] X, ,/
\ /4

NSNS
7 \\

I

5/8"X30' SLINGS
2 PLACES

\ \‘\
\ \
N
\
NS

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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3/4”-SHACKLE

2 PLAcES. VESSEL HOOK AND CHAIN

1/2"X10’'-WIRE
ROPE SLING
4 PLACES

3"x3”x38’.‘-'
SPREADER BAR
2 PLACES

1/2”-CLAMP,
U-BOLT
CABLE CLIP
8 PLACES

1/4’’-CHAIN PREVENTER
2 PLACES

WITH SAFETY HOOK
4 PLACES

2"X38"-PALLET BAR
2 PLACES

Figure 6-4. Lifting diagram for palletized load of four MIM-72A or MIM-72B missiles in M-570 containers.
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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 7-1lthrough[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 Il. 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

7-1

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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GENERAL NOTES

THE OUTLOADING PROCEDURES SPECIFIED HEREIN ARE APPLICABLE TO SHIPMENTS
LOADED WITHIN VARIOUS SiZES OF RAIL CARS, AND ARE FOR THE CHAPARRAL
MISSILE. WHEN PACKAGED IN THE M570 SHIPPING AND STORAGE CONTAINER, SUB-
SEQUENT REFERENCE TO CONTAINER HEREIN MEANS THE CONTAINER WiTH CON-

TENTS,

THE LOADS AS SHOWN ARE BASED ON CARS WHICH HAVE VARIOUS WIDTH DOORS
OF THE CONVENTIONAL SLIDING TYPE. THE DEPICTED OUTLOADING PROCEDURES
ARE ALSO APPLICABLE TO CARS WHICH ARE EQUIPPED WITH PLUG DOORS.
CAUTION: DUNNAGE MATERIAL MUST NOT BE NAILED TO ANY PLUG DOOR,
WHETHER AUXILIARY OR MAIN, AND 3 SPECIAL PROVISIONS MUST BE IMPLEMENTED
AS DIRECTED WITHIN THE "SPECIAL NOTES" SECTION WHICH APPLIES TO THE BASKC
LOAD INVOLVED. ALSO, AFTER THE PLUG DOORS ON A CAR ARE CLOSED AND

: READY FOR THE INSTALLATION OF “CAR SEALS", A PIECE OF WIRE OF SUITABLE
SIZE WILL USED IN ADDITION TO, AND IN CONJUNCTION WITH, EACH CAR SEAL
USED TO "SEALTHE CAR, THE WIRE WILL BE THREADED THROUGH THE HOLES IN
THE DOOR LATCH ASSEMBLY ONE OR MORE TIMES, AND THE WIRE ENDS WILL BE
TWISTED TOGETHER.

D. FOR DETAILS OF THE CONTAINER, SEE DRAWING NO. 11074804,
CONTAINER DIMENSIONS ---- 125* LONG X 18" WIDE X 19 HIGH,

TARE WEIGHT
CUBE —--nm-==

- 24.74 CUBIC FEET,

THIS ITEM IS A DOT CLASS “A” EXPLOSIVE.. - ., THE OQUTLOADING PROCEDURES
SPECIFIED HEREIN CAN ALSO BE UTILIZED FOR THE SHIPMENT OF THE DEPICTED
CONTAINERS WHEN THEY ARE EMPTY OR LOADED WITH AN ITEM WHICH IS IDENTI-
FIED DIFFERENTLY BY NOMENCLATURE THAN THE [TEM DESIGNATED WITHIN THE .
THLE OF THIS DOCUMENT.

NOTICE: A SHIPMENT WILL BE POSITIONED IN THE CAR IN COMPLIANCE WITH THE
WEIGHT DISTRIBUTION REQUIREMENTS OF THE AAR. “THE APPROVED BLOCKING,
BRACING, AND STAYING METHODS FOR THE LOADS SPECIFIED MEREIN -MUST BE
FOLLOWED, THE NUMBER OF UNITS MAY BE ADJUSTED TO: FIT THE SIZE.OF THE
CAR TO BE LOADED,: OR THE QUANTITY TO BE SHIPPED, FOR A LOAD QUANWITY
OTHER THAN.SPECIFIED, THE APPROVED METHODS MUST BE FOLLOWED,AS CLOSELY
AS POSSIBLE, !

OTHER TYPES OF LADING ITEMS MAY BE LOADED IN BOX CARS WHICH ARE
PARTIALLY LOADED WITH ITEMS PACKED IN THESE CONTAINERS, PROVIDING THE
TOTAL LOAD IS COMPATIBLE, EXISTING DIRECTIVES ARE NOT VIOLATED, AND THE
OTHER LADING ITEMS ARE 8LOCKED AND SRACED TO EQUAL THE BLOCKING AND
BRACING CRITERIA SPECIFIED HEREIN,

M. THE SELECTION OF RAILCARS FOR THE.TRANSPORT OF THE DESIGNATED ITEM W"-l.
BE IN ACCORDANCE WITH HAZARDOUS MATERIALS. REGULATIONS OF DOT AN
AR 55-355, CHAPTER 213, FOR EXPEFOSIVES OR OTHER DANGEROUS ARTICLES,: IN
FULL.

IF THE CAR BEING USED FOR A SHIiPMENT IS EQUIPPED WITH A NAILABLE METAL
FLOOR AND A NAIL SIZE FOR FLOOR NAILING IS MARKED ON THE SIDE WALL OF
THE CAR, THAT GUIDANCE SHOULD BE APPLIED FOR THE NAILING OF THE APPLI-
CABLE DUNNAGE PIECES, [F THE MNAIL SIZE IS NOT SPECIFIED, 30d NAILS SHOULD
8E USED,

J.

»

EXCEPT FOR PLYWOOD, DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCE-
DURAL DRAWING 1S OF NOMINAL SIZE. FOR EXAMPLE, 2° X 4" MATERIAL IS
ACTUALLY 1-5/8" THICK 8Y 3-5/8* WIDE AND 1% X 4" MATERIAL IS ACTUALLY 3/4"
THICK BY 5-5/8* WIDE.

NOTICE: A STAGGERED NAILING PATTERN WILL BE USED WHEREVER POSSIBLE WHEN
NAILS A% DRIVEN INTO JOINTS OF DUNNAGE ASSEMBLIES. ALSO, A STAGGERED
NAILING PATTERN WILL BE USED WHEN DUNNAGE 1S NAWED TO THE LOCR OR A
SIDE WALL OF THE TRANSPORTING VEHICLE, OR WHEN LAMINATING DUNNAGE,
ADDITIONALLY, THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUN-
NAGE WILL BE ADJUSTED AS REQUIRED 50 THAT A NAIL FOR THAT PIECE WILL NOT
Bt DRIVEN THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER PIECE,

MATERIAL SPECIFICATIONS

~- + SEE TM 743-200-1,

LUMBER

DUNNAGE LUMBER; FED SPEC MM-L-751.

PLYWOOD ~-vmmmemmenen -: GROUP 8 OR C, GRADE™ C—C (EXTERIOR); FED SPEC NN-P-530.
FSN 5530-051-1198,
# IF SPECIFIED GRADE 1S NOT AVAWABLE, A SETTER EXTERIOR
GRADE MAY BE SUBSTITUTED,

: COMMON, CEMENT COATED OR CHEMICALLY ETCHED,
FED SPEC FF-N-105,
ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE,
STRAPPING, STEEL «-----: TYPE | OR IV, CLASS A OR B,
FOR FSN SEE $8-38-100,

FED SPEC QQ-5-781,

ANTI-CHAFING MATERIAL: NEUTRAL BARRIER MATERIAL, MIL-8-12] {OR EQUAL ).

HARDBOARD -+=-=se====v: FED SPEC LLi-H-35,

STRAP SEALS,
STRAP STAPLES --

\PAGE 2'

+ COMMERCIAL GRADE,

o.

( GENERAL NOTES CONTINUED )

FOR SPECIFIC GUIDANCE, ATTENTION IS DIRECTED TO THE CONTAINER DETAIL
AND HANDLING iNSTlUC'I’IONS ON PAGE 3 AND TO THE “SPECIAL NOTES"
SECTION WHICH 1S IMMEDIATELY ADJACENT TO DEPICTED OUTLOADING
METHODS.

THROUGHOUT THIS PROCEDURAL DRAWING PORTIONS OF THE BLOCKING COM-
PONENTS AND OF THE DEPICTED CARS, SUCH AS A CAR SIDE WALL, HAVE
BEEN “OMITTED FROM THE LOAD VIEWS FOR CLARITY PURPOSES.

IT IS THE RESPONSIBILITY OF A SHIPPER TO PROVIDE THE “CONTAINER PRO-
TECTORM ASSEMBLY A3 DETAILED ON PAGE 3.

CAUTION: OUTLOADING MUST NOT BE ATTEMPTED WITHOUT USING A
CONTAINER PROTECTOR BOARD.

PROJECT GM-998-87

Figure 7-1. Blocking and restraining MIM-72A or MIM-72B in M-570 containers in railroad boxcar (sheet 1 of 13).

7-2



TM 55-1425-585-15-1

OPERATING INSTRUCTIONS
1. PLACE BOARD ON TOP OF PARTIALLY FORMED STACK.

2. PLACE NEXT CONTAINER OF STACK ON 8OARD AND

SLIDE FORWARD ALMOSY INTO VERTICAL ALIGNMENT ¢ )
WITH NEXT LOWER CONTAINER , )it %

3. RAISE NEAR END OF CONTAINER UNTIL FORWARD
SKIDS CONTACT STACKING PAD AREA OF NEXT LOWER
CONTAINER,

4. WITHDRAW BOARD.

5. LOWER CONTAINER AND SLIDE FORWARD INTO

FINAL POSITION, ROUND CORNERS ON 2*

RADIUS AT SIX (6) PLACES.

PROTECTOR BOARD, 1/2* TEMPERED HARD BOARD;
ALT: /8" PLYWOOD. SECURE TO STOP 8LOCK
PIECE WITH SEVEN (7) COUNTER SUNK 1-1/2°
WOOD SCREWS,

HAND-GRAB, ROUND CORNERS
ON 1/2% RADIUS,

FASTEN W/7-1-1/2° -
WOOD SCREWS,
COUNTER SUNK.

SYOP BLOCK, 2" X 4" X 18° WITH
2% X 9° HAND-GRAS CUT AS SHOWN.

LIFT/TIEDOWN BAR,

\’/ g SKID RECEPTACLE

CONTAINER PROTECTOR
——PLATEN BOARD ~—

. FOR USE WHEN STACKING CONTAINERS ENDWISE FROM
THE END OF A LOAD UNIT DURING OUTLOADING OPERA-
TIONS. REFER TO THE "OPERATING INSTRUCTIONS" ABOVE
FOR APPLICABLE GUIDANCE.

END COVER DOOR|

LIFT/TIEDOWN BAR,

RATED SKIN AREA
(1/2* DIA HOLES ).

WRAP AROUND METAL SKIN.
FORMED METAL, FOAM PLASTIC
FILLED SKID.

SHOCK MOUNT ACCESS HOLE.

40"FORK LIFT AREA

FORK LIFT GUIDE,

1-1/2* ANGLE,
RIGID CLOSED CELL

END COVER DOOR ON W POLYURETHANE.
MISSILE ACCESS END, i 29 { CONTAINER_ HANDLING INSTRUCTIONS CONTINUED )
‘\/ A. APPROVED MATERIALS HANDLING EQUIPMENT { FORKLIFT TAUCKS, CRANES, HAND
TRUCKS, DOLLIES, ROLLER ASSEMBLIES, SPREADER BARS, ETC. ) IS SPECIFIED ELSE-
CONTAINER DETAL WHERE,
8. PRECAUTIONARY HANDLING TECHNIQUES NORMALLY EMPLOYED FOR THE TYPE
TAINER HANDLING INSTRUCTIONS: OF COMMODITY EMPLOYED OR AS SPECIFIED ELSEWHERE OR HEREIN WILL BE
1. CAUTION: EXTREME CARE MUST 8€ EXERCISED DURING OUTLOADING OPERATIONS OBSERVED,
T PREVENT DAMAGE TO THE EXPOSED PLASTIC AREAS OF THE CONTAINER, PLASTIC }
AREAS WILL NOT BE STEPPED ON, WALKED ON, PRIZD AGAINST, STRUCK OR GOUGED C. IF HANDLING IS ACCOMPLISHED WITH A FORKLIFT TRUCK, CONTAINERS SHOWLD
WITH HAND TOOLS OR MATERIALS HANDLING EQUIPMENT, OR BUMPED AGAINST 3 HANDLED: FROM A SIDE POSITION, GCAUTION: THE USUALLY APPLIED END-
PROTRUSIONS. WANDLING 1S NOT PERMITTED; HOWEVER, FORK TINES MAY BE PLACED UNDER
THE SKIDS FROM AN END DIRECTION. CARE Mm 3 Eomils(!:o ':VT?A!N INSERT=
ING FORKS UNDER OR WITHDRAWING FORKS FROM UNDER A CONTAINER, TO
2. T IS RECOMMENDED THAT THE CONTAINERS BE MANUALLY STACKED WITHIN THE NG RS D O T RTAINKES 8Y FORK TINES OR THE NTAINER,

RAIL CAR, TO FACILITATE COMPLIANCE WITH THIS RECOMMENDATION, THE'CON-

TAINER PROTECTOR® BOARD AS SHOWN ABOVE MUST BE USED WHEN PLACING THE PACKAGE GUARD.

m?,f‘i'tm‘&ﬁ' A STACK AND WHEN FORMING THE LAST STACK BUILT D. IF A SINGLE CONTAINER 15 HANDLED 8Y SLINGING, THE SLING MAY 8¢
: ATTACHED TO THE LIFTING POINTS ON THE CONTAINER, HOWEVER, IF A
3. ONLY APPROVED AND APPROPRIATELY SIZED MATERIALS HANDLING EQUIPMENT wiLL STACK OF TWO OR MOREACD%;:TGA;NTE::T'SlmGE:: %&IN&:’«& :gnscl;lMNG
HANDLING THE DEPICTED CONTAINER. USED MUST BE OF SUCH
3 USD FOR OF THE LOWEST CONTAINER, AND ADDITIONALLY, CONTAIN BOTH LENGTH-

WISE AND CROSSWISE SPREADER BARS WH'CH ARE RIGGED SO AS TO PREVENT
DAMAGE TO A CONTAINER BY THE SLING LEGS.

CONTAINER DETAIL_AND HANDLING INSTRUCTIONS |PAGE 3]

PROJECT ¢M-885-67
Figure 7-1--Continued. (Sheet 2 of 13.)
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/ /I / D (© eND-oF-cAR GATE (2 #20D). SEE DETAIL ON PAGE 11. -
ZZ2NC @ $PACER BLOCK, 2° X 4° X * (DOUBLED ) (12 1£GD ). NAIL FIRST PECE TO
/ O END-OF-CAR GATE W/3-10d NAILS. NAIL SECOND PECE TO FIRST W/3-104

@ NALS. )
) 77 (3) SEPARATOR GATE (2 REGD ). SEE DETAR ON PAGE 1.
i (© SPACER BLOCK, 2° X 4 X 5 (DOBLED ) (24 REGD ). NAIL FIRST PIECE TO
ISOMETRIC VIEW SEPARATOR GATE W/3-10d NAILS. NAIL SECOND PIECE TO FIRST W/3-10d NALS.
(® CENTER GATE (2 REGD). SEE DEVAIL ON PAGE 12,
§ (© SPACERBLOCK, 2° X 4* X 9 (DOWBLED) (12 HEGD ). MAIL FIRST PIECE TO

SEE SPECIAL NOTE 3 ON PAGE 3.

CENTER GATE W/3-10d NAILS. NAIL SECOND PEECE TO FIRST W/3-10d NAILS.

® STRUTS, 4% X 47 BY CUT TO FIT (12 REGD ). TOENANL TO CENTER GATE
W/2-12d NAILS AT EACH END,

(D GATE HOLD-DOWN, 2° X 6% BY DOOR WIDTH PLUS 24° (2 HGD ). NAIL TO

=

AN

S~
_é.r

VERTICAL STRUT SRACING, 2 X 4* BY CUT TO FIT (8 EQD ). NAIL TO STRUT
W/3-104 NAILS AT EACH JOINT.

(D LATERAL STRUT BRACING, 27 X 4* 6 CAR WIDTH (6 REGD). NAIL TO STRUT
W/3-104 NARLS AT EACH JOINT,

===

(@ DOOKWAY POTECTION GATE (2 REGD). SEE DETAIL ON PAGE 12 NALL TO
DOOR POST W/12d NAILS,

NS N NN
P —

I g ?D CAR SIDE WALL W/5-104 NAILS AT EACH END,
— (® GATE HOLD-DOWN BLOCK, 2° X 4% X 18" (DOUBLED ) (4 £QD ). NAIL FIRST
—® PIECE TO GATE HOLD-DOWN W/4-10d NAILS, NAIL SECOND PIECE TQ FiRsT

f W/4-10d NAILS,
4
Ng
%
) 4
A
/
4
4

L.l

VAV AT LV AP AT AT

Pace 4]

JOO-UNIT LOAD IN A_50'-6" LONG X 9'-2" WIDE BOX CAR

PROJECT gM-888-67
Figure 7-1-Continued. (Sheet 3 of 13.)
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9 8 7 H) ¢ (12 5 4 3
il / / 10,
\ -~
o / / 4
5
4
\ /)
z
1/
7
PLAN VIEW 2
SPECWAL NOTES:

1. A 50'6" LONG X 9~2° WIDE ( INSIDE CLEARANCE ) CONVENTIONAL TYPE
BOX CAR EQUIPPED WITH A 10°-0* WIDE SINGLE DOOR OENING IS
SHOWN.. A FULL CARLOAD CANNOT BE LOADED INTO A CAR WHICK HAS
DOOR OPENINGS LESS THAN 1007,

A WIDER OR NAAROWER CAR CAN BE USED FOR SHIPPING THE OEPICTED
LOAD, A 8- WIDE BOX CAR IS THE PREFERRED WIDTH CAR FOR SHIPING
THIS (TEM. (F A DIFFERENT WIDTH CAR IS@!D@TN&KM@OI INUMBER

., @, A

OF THE SPACER BLOCKS, PECES MARKED ND MUST 8
ADJUSTED TO MROVIOE fOR A “TIGHT® LOAD ACROSS THE WIDTH OF THE
CAR.

b

IF THE DELINEATED OUTLOADING METHOD IS USED FOR THE SHIPMENT OF

+ A LOAD WHICH CONTAINS A LOAD UNIT OF TWENTY-FOUR (24} INSTEAD
.B"'l' OF MATERIAL OF TWENTY-FIVE (25) ITEMS AS SHOWN, TO SATISFY A LESS-THAN-
UMBE INEAR OARD CAMOAD QUANTITY, THE FOLR HIGH CONTAINER STACK MUST CONTAIN
Lunser u feE X feer A "FILLER ASSEMBLY*", AS DEPICTED ON PAGE 14, IN PLACE OF EACH
Ll X 22 m OMITTED CONTAINER, ALSO, FOR EACH OMITTED CONTAINER, TWO
2* x 2 5 Y3 SEILLER BLOCKS®, 2° X 4° X 18-1/4%, MUST BE USED SETWEEN THE VERTI-
.y ae CAL PICES OF THE END-OF-CAR GATE AND THE SEPARATOR GATE. NAIL
2*Xx3 1 % THRU THE GATE HORIZONTAL PIECES INTO THE “FILLER SLOCK® W/5-6d
2° X 4 so7 n NAILS,
2 X6° 1% 1%
4, SEVENTY-FIVE {73) CONTAINERS CAN BE LOADED IN A 40°<6" LONG X
o xe 7 129 #-2* WIDE DOX CAR, AND BLOCKED AND BRACED FOR SHIPMENT BY THE
NAILS NO. REQD POUNDS OELINEATED PROCEDURES, ADJUST QUANTITIES OF BLOCKING MATERIAL
TO SATISFY THE REQUIREMENTS OF THE SHORTER CAB. NOTE; CARS WITH
& (2°) 4 NiL 8'-0= WIOE OR WIDER DOOR OPENINGS CAM BE USED,
10d (3%) m 2 5. A CAR EQUIPPED WITH STAGGERED DOOR OPENING MAY BE USED TO SHE
124 {3-1/4°) e 34 THE DEPICTED LOAD. IF A CAR IS EQUIPPED WITH PLUG DOORS, SEE
16d (3-1/2%) % 2 “DOORWAY PROTECTION PROVISIONS FOR CARS EQUIPPED WITH PLUG
DOORS® DETAILS ON PAGE 13, WHEN THIS DETAIL IS USED, DELETE CON-

VENTIONAL TYPE DOORWAY PROTECTION AND SPACER 8LOCKS,
2° X 4" X 9, FROM CENTER GATES AS REQUIRED, SEE GENERAL NOTE *C*
ON PAGE 2.

LOAD AS SHOWN.

JTEM WEIGHT (APPPOX )
CONTAINER
WITH MISSILE - 26,000 1BS
DUNNAGE ---- - 2,116 18§

TOTAL WEIGHT ---=- 30,116 LS

J00-UNIT LOAD IN A 50'-6" LONG X 9'-2" WIDE BOX CAR

PROJECT GM-$88-67
Figure 7-1--Continued. (Sheet 4 of 13.)
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SEE SPECIAL NOTE 3
ON PAGE 7.

(D END-OF-CAR GATE (2 R2GD ). SEE DETAIL ON PAGE 11,
(2) StPARATOR GATE (1 REGD ). SEE DETAIL ON PAGE 11,
(3) CENTER GATE (2 R2QD). SEE DETAIL ON PAGE 12.

@ STRUTS, 4% X 4* BY CUT TO FIT (12 REQD ). TOENAIL TO CENTER GATE
W/2-12d NAILS AT EACH END.

(5) GATE HOLD-DOWN, 2° X 6* 8Y DOORWAY OFENING PLUS 24° (2 REGD ).
NAIL TO CAR WALL W/5-10¢ NAILS AT EACH END,

(§) SHORT GATE HOLD-DOWN PIECE, 2° X 6* X 30° (2 REQD ). NAIL TO CAR
WALL W/8-104 NAILS.

(7) GATE HOLD-DOWN CLEAT, 2° X 4% X 1¥ (4 REQD ). NAIL TO GATE
ISOMETRIC VIEW N HOLO-DOWN PIECE AND/OR SHORT GATE HOLD-DOWN HECE W/4-10d
S s > VERTICAL STRUT BRACING, 2* X 4 8Y CUT TO FIT (8 REQD). NAIL TO
1 I STRUT W/3-10d NAILS AT EACH JOINT,
V] (®) ATERAL STRUT BRACING, 2° X 4% BY CAR WIDTH (6 QD ). NAIL 10
¢ STRUT W/3-100 NAILS AT EACH JOINT,
A ; DOORWAY PROTECTION (2 JEGD ), SEE DETAIL ON PAGE 12.
1l
(] ]
g
A
A
/
%
g ]
Vavavi WAV ALY A4 pAVA 4 /44

PAGE 6'

SECTION B-B

75-UNIT LOAD IN A 40'-6" LONG X 8'-6" WIDE BOX CAR

PROJECT GM-388-87
Figure 7-1-Continued. (Sheet 5 of 13.)
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F—B

"

Yy

3)9)8) (8

(’é PLAN VIEW

SPCIAL NOTES:

1. A 40'-8" LONG X 8'-4" WIDE (INSIDE CLEARANCE ) CONVENTIONAL
TYPE BOX CAR EQUIPPED WITH A 4'-0" WIDE SINGLE DOOR OPENING IS

2. A WIDER CAR CAN BE USED FOR SHIPPING THE DEPICTED LOAD, A B'-6"
WIDE BOX CAR IS THE PREFERRED WIDTH CAR FOR SHIPPING THIS STEM,

1F A WIDER CAR IS USED, SPACER BLOCKS AS DEPICTED ON PAGES 4 AND
5 MUST BE USED TO PROVIDE FOR A *TIGHT" LOAD ACROSS THE WIDTH
OF THE CAR.

3. IF THE DELINEATED OUTLOADING METHOD IS USED FOR THE SHIPMENT OF
A LOAD WHICH CONTAINS A LOAD UNIT OF TWENTY-FOUR (24) INSTEAD
OF TWENTY-FIVE (25) ITEMS AS SHOWN, TO SATISFY A LESS-THAN-
CARLOAD QUANTITY, THE FOUR HIGH CONTAINER STACK MUST CONTAIN
A "FILLER ASSEMBLY", AS DEPICTED ON PAGE 14, IN PLACE OF EACH
OMITTED CONTAINER, ALSO, FOR EACH OMITTED CONTAINER, TWO
FILLER BLOCKS, 2" X 4° X 18-1/4", MUST BE USED BETWEEN THE VERTICAL

PIECES OF THE END-OF-CAR GATE AND THE SEPARATOR GATE IN MACE
OF THE OMITTED CONTAINER, NAIL THRU THE GATE HORIZONTAL PECES

INTO THE *FILLER BLOCK" W/5-6d NAILS.

A CAR EQUIPPED WITH WIDER DOORS OR STAGGERED DOOR OPENING MAY
BE USED TO SHIP THE DEPICTED LOAD. WHEN OUTLOADING THE DEPICTED
LOAD IN A CAR EQUIPPED WITH PLUG DOORS, USING DOORWAY PRO-
TECTION DEPICTED ON PAGE 13, THE CAR MUST BE AT LEAST 3°'-10" WIDE.
“SPACER BLOCKS®, 2% X 4" X 9°, WILL THEN 8 REQUIRED ON END-OF-
CAR GATES AND THE SEPARATOR GATE TO FILL THE WIDTH OF THE CAR AS
DEPICTED ON PAGES 4 AND 5. SEE GENERAL NOTE "C* ON PAGE 2..
SPACER BLOCKS MAY BE REQUIRED ON THE CENTER GATES, ALSO.

BILL OF MATERIJAL
LUMSER LINEAR FEET SOARD FEET
1" xe 188 ™
2 x2° s 7
2* x3° 2 16
2 X4 “© 7
2* X 6 19 153
-~ x4 100 137
NARLS NO. REQD POUNDS
& (2°) 7] NL
10d (3°) s2 8-1/2
124 (3-1/4°) ) 112
164 (3-1/2°) % 2

LOAD AS SHOWN

JIEM TT WEIGHT ( APPROX )
CONTAINER

WITH MISSILE ==v=~e ewaemms 21,000 LBS

T p— ——— - 1,730 S

TOTAL WEIGHT ===--- 22,730 LBS

IPAGE 7

PROJECT gM-363-67

Figure 7-1-Continued. (Sheet 6 of 13.)
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NOTE g

A KSRACE ASSEMBLY AS SHOWN IS ADEQUATE FOR METAINING A MAXIMUM PARTIAL LAYER LOAD OF 6,000 POUNDS,
NOTE; IF.IT IS NECESSARY TO BLOCK A HEAVIER LOAD, REFER TO DRAWING 19-48-4016-5M1001 FOR THE APPLICASLY
SIZED K-BRACE TO USE AND THE DESIGN SPECIFICATIONS FOR THE BRACE.

SAUTION: SOME CARS ARE NOT SUITED FOR THE APPLICATION OF "PARTIAL LAYER BRACING®, DECAUSE THE LENGTH
OF THE PARTIAL LAYER TO BE SHIPPED AND/OR THE SIZE Ok CONFIGURATION OF THE D! WILL_NOT FERMIT
PROPER INSTALLATION OF THE SPECIFIED K-BRACE DUNNAGE. PRCES MARKEO v ’ + AND -Ok THE
COMPARABLE PIECES ON A HEAVIER BRACE MUST BE SUPPORTED AT THE SIOES OF 3Y A CAR SIDE WALL, IT IS
ALRIGHT FOR THE END OF A DIAGONAL BRACE TO BEAR IN FRONT OF A DOOR OPENING; HOWEVER, THE ADJACENT
PIECE MARKED OR THE COMPARABLE PIECE ON A HEAVIER BRACE MUST Bt OOUBLED AND EXTEND ACROSS AND
FAR ENOUGH PAST THE DOOR OPENING TO PROVIDE FOR THE SPECIFED NAILING OF EACH PIECE.

FOR A THREE (3) CONTAINER HIGH LOAD INCREASE THE LENGTH OF PIECE MARKED © JO 32° AND POSITION
PECE MARKED AT THE TOP OF THE THIRD LAYER AND AT THE JOINT BETWEEN THE FIRST AND SECOND LAYERS,
NAR A SgOl NCE, 2° X 4° X 16-/47,- TO THE CAR WALL W/5-10d NAILS, TO SUPPORT THE LOWER PRCE.
MARKED B

FOR A FOUR (4) CONTAINER HIGH LOAD, ADDITIONAL PIECES MARKE @I AND THRY WiLL
SE REQUIRED, ALSO, ADDITIONAL PIECES SIMILAR TO PIECE MARKED s:a LL 8E REQUIRED. POSITION
A MECE MARKED AT THE TOP AND BOTTOM OF THE STACK AS S| FOR A TWO HIGH CON-
TAINER STACK, INSTALL THE THIRD ASSEMBLY AT THE JOINT OF THE SECOND AND THIRD LAYER,
ADJUST THE LENGTH AND NUMBER OF 2° X 4° SUPPORT PIECES ACCORDINGLY. ADJUST PARTIAL
LAYER GATE ACCORDINGLY,

% o b

@ PAXTIAL LAYER GATE (2 REGD ), SEI DETAIL ON PAGE 9,

FECL NOTES:
1. A TEN-UNT LOKD 15 DENCID. I (@ contanes HOLD-DOWN, + X 4*3v CAR WIDTH (2 KGO,
80X CAR. ® rocker cueat, > x 4= x 16* (10 map). NAIL TO CAR SIDE WALL

-0 o‘c:on OPENING. W/5-10d NAILS EACH,

2. A WIER CAR CAN ae FOR SHIPING THE ot ] . @ xamace (1 2200, SEE DETAIL AND NOTES ON PAGE % AND ABOME.
15 THE PREFERIED WIOTH CAR FOR SHIPING T eh Cok % e s
S AS DEPICTED OM PAGES 4 AND 5 MUST BE USED TO PROVIOE .
LOAD ACROSS THE WIDTH OF THE CAR. FovA TGHT
ror of

3. IF THE DELINEATED OUTLOADING METHOD IS USED T
;Oml:smctﬂﬂ OF NINE () INSTEAD OF TEN
QUANTITY, THE ONE HIGH CONTAINER STACK MUST
“FULER BLOCK®, AS DEPICTED on PAGE 14, IN PLACE OF EACH OMITTED ng'r:l::‘l.‘
ALSO, FOR EACH OMITTED CONTAINER, TWO SPACER BLOCKS, 2% X 4 X 18-1/4",
BE USED SETWEEN THE VERTICAL MECES OF THE PARTIAL LAYER GATES. NAIL THRU THE
GATE HORIZONTAL PRCES INTO THE SPACER SLOCK W/5-6d NAWS,

PacE 8] PARTIAL LAYER BRACING
PROJECT gM-505-97
Figure 7-1-Continued. (Sheet 7 of 13.)
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SUPPORT PIECE, SEQUINED FOR A
THIEE (3) CONTAINER HIGH STACK,
2° X 4° X W-Y4" (2R£QD ). NAIL
TO THE CAR WALL W/5-10d NARLS.

SEE K-SRACE LUMSER AND NAILING CHAXT . x 37-12°
prflow . O On TAGE 8, VERTICAL PRECE, 2° X 4° X 37-1/2° (4 82GD ).

HORIZONTAL PIECE, 1° X 6" X 0°-5° (3 RQO ).
NAIL TO VERTICAL PIECE W/2-10d NAILS AT
CACH JOINT.

LOCATION OF SPACER BLOCKS,
If FEQUIRED..

LOCATION OF “FILLER BLOCK" WHEN
USED WITH “FILLER ASSEMBLY® TO
SATISFY PROVISIONS IN “SPECIAL
NOTE 3* ON PAGE 9.

K-BRACE LUMBER AND NAILING DATA
NUMBER AND
’C MK LUMBER SIZE NO. 2GD | NAR TO ] S5IZE OF NAILS

® 4% X 4" BY CAR WIDTH 2 - -
® 2° X 4° X %0° 2 CAR WALL | 610d
© 2° X 4" X 18° 2 CAR WALL | 510
® 2* X 6" X 72 4 cAR WALL |16-124
® SEE # BELOW 2 ® 7-124
® 2 X6 X1 . ® 7-16d .

2° X 4° MATERIAL A A A
© SEE BRACE DETAIL ABOVE 4 ® s @ |r-weacHe PARTIAL T

X e 4 LR FOR A TWO CONTAINER HIGH STACK

® rxery - ® SEE *NOTE @ ON PAGE 11.AND

SPECIAL NOTE 2 ON PAGE 8.

320" FOR 8°-6* WIOE CAR
38° FOR 9-2° WIDE CAR
0" FOR 94" WIDE CAR

PARTIAL_LAYER BRACNG |PAGE 9

PROJECT gM-588-67
Figure 7-1-Continued. (Sheet 8 of 13.)
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END BLOCKING LCL BRACE
{2 REQD ), SEE DETAIL
BELOW. NAIL TO THE CAR
FLOOR W/9-16d NAILS, SEE
GENERAL NOTE *J* ON
PAGE 2:

LCL GATE (2 REQD ),

SEE DETAIL BELOW:

ANGLE BRACE, 1* X 8 X CUT TO FIT (2 BEGD ),
HARL TO VERTICAL AND BACK-UP CLEAT W/3-8d

NARLS AT EACH END:

VERTICAL, 2" X 6°
MATERIAL (1 REQD ).
NAIL TO BACK-UP
CLEAT W/2-16d NAILS:

USE FOR ONE (1) CONTAINER LCL GATE

PAGE 0] "oHlows oy, TYPICAL LCL 2-UNIT LOAD)

SIDE BLOCKING, LCL BRACE
(2 REQD ). SEE DETAIL BELOW.
NAIL TO THE CAR FLOOR W/5-16d
INAILS.

POCKET CLEAT, 2% X 4° X 18* (12 REQD ),
NAIL TO THE CAR SIDE WALL W/5-10d INAILS.

CONTAINER HOLD-DOWN,
2° % 4" $Y CAR WIDTH (2 REQD ).

ISOMETRIC WVIEW

TWO-UNIT LOAD NOTE §:

EACH SRACE AS APPLIED FOR LONGITUDINAL OR LATERAL BRACING WILL
SUPPORT 2,000 OR 8,000 POUNDS OF LADING RESPECTIVELY, A MINIMUM
OF TWO (2) BRACES MUST BE USED IN THEIR RESPECTIVE DIRECTIONS. FOR
A THIEE O FOUR WIDE LOAD THREE LCL BRACES MUST BE USED FOR END
ROCKING. FOR A FIVE WIDE LOAD FOUR LCL BRACES MUST B¢ USED FOR
END PLOCKING. MODIFY LCL GATE AS REQUIRED.

SUFFER PIECE, 2* X 4~ X 22*
(2 REQD ). POSITION PECES

SIDE BY SIOE, AND NAIL EACH )
PIECE TO THE VERTICAL PICE 72 N
W/4-108 NAILS. REQURED FOR . /

/r SIDE BLOCKING LCL BRACE ONLY.
VERTICAL PIECE,

BLOCKING 2" X4 X9
%F%RES& BLOCKING (2 Q).

S
S

W/2-124 NAILS AT EACH JOINT..

\-BACK-UP CLEAT, 2*-X 6°
MATERIAL () REGD ),

PROJECT GM-505-¢7
Figure 7-1-Continued, (Sheet 9 of 13.)
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st "NOTE (F *
BELOW,

VERTICAL PECE, 2° X 4 X 8'4*
(6 REQD ).

HORIZONTAL PIECE, 1 X 4% X 8'-5"
(6 REQD ). NAILTO VERTICAL PIECE
W/2-10d NAILS AT EACH JOINT.

VERTICAL LOCATION OF SPACER
BLOCKS, PIECE MARKED (2) ON
PAGES 4 AND 5, SEE *NOTE @ *
BELOW,

NN NN NN
$4

NN N AN AN

LIS N TN WA
%

X

X

NOTE @ nNote O

SPACER BLOCKS, 2 X 4° X 9* ARE REQUIRED TO FILL THE LOCATION OF "FILLER BLOCK® WHEN USED WITH "FILLER ASSEMBLY™
VOID IN CARS THAT ARE GREATER THAN B8'-6" WIDE, THE TO SATISFY PROVISIONS IN “SPECIAL NOTE 3" ON PAGES 5
NUMBER AND THICKNESS OF THESE BLOCKS CAMN BE VARIED AND 7.

IN DIFFERENT WIDTH CARS TO MAINTAIN ONE INCH (1*)
OR LESS VOID ACROSS THE WIDTH OF A CAR, EXCEPT FOR
GATES IN A CAR EQUIPPED WITH PLUG DOORS. WHEN
USING *DOORWAY PROTECTION PROVISIONS FOR CARS
EQUIPPED WITH PLUG DOORS” DETAIL DEPMCTED ON
PAGE 13 THE GATES WILL FORM A SNUG FIT BETWEEN . S;
THE DOOR SPANNER PIECES, SEE "NOTE () * ABOVE.

=N
<z

i
ﬁi/‘\&lﬂﬂl PECE

Y 2 X 4% X #-0° {12 REQD).
.
74103
HORIZONTAL PECE,
- | X 6" x 5" (6 REGD ).
5'.4} NAIL TO VERTICAL PIECES

' W/2-10d NAILS AT EACH
t! JOINT,

,.--
-~ 24
\ 4
7
. ’

<
f

152
AL
il L

VERTICAL LOCATION OF
SPACER BLOCK, PIECE
MARKED (@) ON PAGES
4 AND 5. SEE *NOTE @*
ABOMVE,

X

AN\ V4

{ {
L St
8%
e
>
~d q \(
e \('9‘
SEPARATOR GATE
NOTE: THE SEPARATOR GATE IS TO BE CONSTRUCTED
T IN TWO PARTS AND POSITIONED IN THE CAR
BACK TO BACK AS SHOWN.
IPAGE "
PROJECT GM-585-67

Figure 7-1-Continued. (Sheet 10 of 13.)
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STRUT BEARING PIECE, 2° X 6° X ¥'-04]
(4 QD). NAIL TO HORIZONTAL
PIECE W/3-10d NAILS AT EACH JOINT.

7-54
‘\mur LEDGER, 2° X 2" X 6'-5°

(3 REQD ). NAIL TO STRUT SEARING
PRCE W/2-104 NAILS AT EACH JOINT,

VEATICAL )mc:, x4 xee T-0%

(“m.\

HORIZONTAL PIECE, 2° X 6* X §'-5"
(4 1QD), NAIL TO VERTICAL
PIRCES W/2-14d NAILS AT EACH JOINT.

VERTICAL PICE, 2° X 3° MATERIAL r/\\\
(2 QD). NAIL TO DOORWAY |
POST W/1M NARS, ————sesrmrrrmncind

DOOR gﬁﬂl
NQIE; DOORWAY PROTECTION DUNNAGE AS
) SHOWN 1S NOT REQUINID IF ALL OF THE
DOORS IN A CAR AR OF THE PLUG TYIY;
HOWEVER, THE CRITERIA SET FORT WITHIN
OENERAL NOTE “0* ON PAGE 2 WILL
a-0" ALY,
g NOTH WHEN A CAR HAS DOOR POSTS WHICH DO
: NOT MROVIDE FOR ADEQUATE SECUREMENT
OF THE QATE AS SHOWN §Y THE SPECIFRD
" xe NAILING METHOD, REFER TO DRAWING
) 19-40-1634-5A29 OR TO "SUREAU OF EX-
w2 . PLOSIVES PAMPHLET NO. 6° FOR ALTEANA-
se} TIVE GATE SICURING METHCDS OR
: DOORWAY PROTECTION SPECIFICATIONS.
/l)L

DOORWAY PROTECTION GATE

3,
i
15
tf

E
;
3

PAGE EI DETALS

PROJECT GM-508-07
Figure 7-1-Continued. (Sheet 11 of 13.)
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NOTE,

WHEN OUTLOADING BOX CARS EQUIPPED WITH PLUG DOORS, PROVISIONS AS SHOWN
SELOW MUST £ USED,

STEP 1 - PRIOR TO LOADING IN THE DOOR AREA, POSITION THREE DOOR SPANNER
PIECES, 2° X &° BY DOOR WIDTH PLUS 24%, ACROSS DOOR OPENING AS
DEPICTED ON OPPOSITE LOADING SIDE OF CAR, NAIL TO THE CAR WALL
W/5-10d NAILS AT EACH END,

LOCATE LOCATOR BLOCKS ON LOADING SIDE OF CAR AND NAIL TO THE
CAR WALL, :

STEP 2 - AFTER ALL CONTAINERS ARE LOADED AND ALL CENTER BLOCKING IN-
STALLED, THE DOOR SPANNER PIECES SHOWN IN STEP 2 CAN BE INSTALLED.

CAUTION: CARE MUST BE EXERCISED TO ASSURE A TIGHT FIT FOR CENTER
GATE (S) ACROSS THE WIDTH BETWEEN DOOR SPANNER PIECES ON EACH
SIDE OF CAR, THIS CAN BE ACCOMPLISHED BY INCREASING THE SIZE
OR NUMBER OF SPACER BLOCKS ATTACHED TO THE CENTER GATE (5).
SEE GENERAL NOTE "C* ON PAGE 2.

DOOR SPANNER RETAINER, 2 X 47 DY
LENGTH TO SUIT (2 REQD).

AY PROTECTION PROVISIONS FOR CARS _EQUIPPED WITH PLUG D

DOOR OPENING P
j7 o
» o'
rd
LOCATOR BLOCK,
2* X & X 12"
(10 REGD ). NAIL
TO CAR SIDE WALL
W/3-10d NAILS.
P
=
2

12" MIN

g-0"

@———1—INSIDE WALL OF
CAR 1L.OCKING
out

v

OPPOSITE LOAD-
ING SIDE OF
CAR,

DOOR SPANNER, 2° X 4* 8Y DOOA WIDTH PLUS
24% (3 REQD ). NAIL TO CAR SIDE WALL
W/5-10d NAILS AT EACH END. INSTALL THESE
PIECES BEFORE LOADING CENTER SECTION OF
THE CAR,

@—— OUTSIDE WALL OF
CAR LOOKING
INTO CAR.

) 4/'!2")"“

LOADING SIDE OF
CAR

. SPANNER, 2* X 6° BY DOOR WIDTH PLUS 24°
?’JO%QD ). AFTER CAR IS LOADED AND BLOCKED,
SLIP ONE END OF DOOR SPANNER ABOVE AND k-
YOND LOCATOR BLOCKS ON ONE SIDE, UNTIL THE
OTHER END WILL CLEAR DOOR POST. SLIDE DOOR
SPANNER PIECE IN OPPOSITE DIRECTION UNTIL
SPANNER PIECE SEATS IN LOCATOR BLOCKS AS SHOWN.
REPEAT FOR REMAINING PIEOES. NAIL TO 2¢ X 4°
RETAINER PIECES W/3-10d NAILS AT EACH JOINT,

I PAGE 13

Figure 7-1-Continued. (Sheet 12 of 13.)
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SPACER, 2° X 4° BY CUT TO FIT
(3 QD).

LONGITUDINAL MECE,
4% X 4 X 10'-5° (2'95QD ).

CROSS PIECE, 2" X 4 X 18° (3 QD ).
" NAIL TO LONGITUDINAL PRECE W/3-10d
NAILS AT EACH END AND TO A SPACER
PIECE W/3-10d NAILS.

FILLEE £3E,
1% % 20 27 fgm

(4253, NAL TO
LONGITUDINAL PICE
W/5~6d NANLS,

FILLER ASSEMALY,
SEAL FOR ¥/4° STRAPPING.

STEEL STRAPPING, ¥/4* X .028° X 40~
(2 #2Q0 ). TO FORM A COMPLETE LOOP,

, OVER FILLER ASSEMBLY AND AROUND LIFY/
TIEDOWN SAR.  BRING ENDS BACK ON TOP
OF CROSS PIECE AND SEAL WITH ONE SEAL .
AND TWO PAIR OF CRMPS PER SEAL.

INDICATES CONTAINER,

STAPLE STRAP TO CROSS
PIECE W/2-1-3/8" X 34
STAPLES.

|

}

l . T POSITION ANTI-CHAFING MATERIAL SETWEEM
/t METAL LIFT/TIRDOWN SAR AND STRAPPING.

[

A F R BLY

TO!US!DINTOITQMY!ROFALO&DMV.

lPace ] DETALS

PROJECT §M-505-67

Figure 7-1-Continued. (Sheet 13 of 13.)
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GENERAL NOTES

8. THE LOADS SHOWN ON PAGES 4 THRU 7 ARE BASED ON FLAT CARS 10'-0" WIDE { PLATFORM).
THE LOADS SHOWN ON PAGES 8 THRU 10 ARE BASED ON FLAT CARS 9'-2" WIDE (PLATFORM).,
WIDER CARS CAN BE USED, ONLY ONE UNIT OF LADING IS SHOWN; HOWEVER, '
MULTIPLES OF UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A
CAR IF SPACE PERMITS. THE NUMSER OF UNITS TO BE'LOADED ON A CAR WiLL BE
DEPENDENT ON THE SI1ZE OF THE CAR USED OR THE QUANTITIES OF UNITS TO 8E
SHIPPED WITH THE VIEW OF FULL UTILIZATION OF CARRIER EQUIPMENT.

.

C. LADING DATA { UNCRATED-MOUNTED ON SKID BASE) :
ITEM DIMENSIONS ====--- 11'-10-3/4" LONG 8Y 8'-8" WIDE BY 7'-11-1/4" HIGH.

ITEM GROSS WEIGHT ----- 10,924 POUNDS ( APPROX ).

LADING DATA ( UNCRATED-MOUNTED ON ALUMINUM BLOCKS) :
ITEM DIMENSIONS ---=--- 10'-8-1/2" LONG BY 7'-10-3/8" WIDE BY 7*-3-3/4" HIGH.
ITEM GROSS WEIGHT-=--= 9,720 POUNDS { APPROX ).

LADING DATA (CRATED ) :
ITEM DIMENSIONS -~ --11'-11-3/4" LONG BY 8'-9" WIDE BY 8'-6-7/8" HIGH,
ITEM GROSS WEIGHT =--~=~ 12,270 POUNDS ( APPROX ).

D. REFER TO ORD DWG 19-48-C-ORDJU-588, “WIRE ROPE AND ANNEALED WIRE APPLICA-
TION METHODS FOR SECURING LADING ON RAIL & MOTOR CARRIER EQUIP", FOR
PROPER TIE DOWN APPLICATION,

E. REFER TO ASSOCIATION CF AMERICAN RAILROADS MANUAL, "GENERAL RULES GOVERN-
ING THE LOADING OF COMMODITIES ON OPEN TOP CARS®, FOR APPLICABLE LOADING
RULES; PREFACE, 1-A, 2, 3, 4, 5, 9, 14, AND 15, .

F.  WIRE ROPE CABLE TENSIONING CAN BE ACCOMPLISHED BY EMPLOYING TWO (2)
CABLE “GRIPPERS® AND AN APPLICABLY SIZED "COME-A-LONG" TYPE MECHANICAL
"HOIST.

G. ONLY CARS WITH "SOUND" FLOORS WILL BE USED, CARS WITH STEEL FLOOR ENDS
AND/OR EXPOSED STEEL BOLSTERS WHICH INTERFERE WITH PROPER POSITIONING OR
NAILING OF THE DUNNAGE WILL NOT BE USED, SEE "END BLOCKING FOR CARS WITH
EXPOSED STEEL BOLSTERS" DETAIL ON PAGE 3.

H. WHEN ANY STRAP IS SEALED AT AN END-OVER-END LAP JOINT, OR AS SHOWN IN
DETAILS "A* AND "B" BELOW, A MINIMUM OF TWO (2) SEALS (BUTTED TOGETHER ) WITH
TWO (2) PAIRS OF CRIMPS PER SEAL MUST BE USED.

J.  CAUTION: STAKE POCKETS WILL BE USED FOR ALL TIE DOWIN STRAPPING WHENEVER
POSSIBLE. DO NOT USE SWIVEL RING TYPE ANCHOR DEVICES. IF OTHER TYPES ARE
USED, THEY MUST BE OF SUFFICIENT WIDTH TO RECEIVE 2" STRAP,

K. DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING IS OF NOMINAL
SIZE UNLESS OTHERWISE DIMENSIONED, FOR EXAMPLE, 21 X 6" MATERIAL IS ACTUALLY
1-5/8" THICK BY 5-5/8" WIDE AND &' X 6" MATERIAL IS ACTUALLY 5-1/2" THICK BY
5-1/2° WIDE.

L. NOTICE: A STAGGERED NAILING PATTERN WILL.BE USED WHEN DUNNAGE 1S NAILED
TG THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMINATING DUNNAGE.

ADDITIONALLY, THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUNNAGE VIEW A VIEW B
WILL BE ADJUSTED AS REQUIRED SO THAT A NAIL FOR THAT PIECE WILL NOT BE DRIVEN ONE SEAL WITH ONE TWO SEALS WITH TWO
THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER PIECE. SEE “APPLICATION OF PAIR OF CRIMPS PER SEAL. PAIR OF CRI\FS PER SEAL.

STAGGERED NAILING' PATTERN" ON PAGE 4.

INDICATES
STRAPPING -

CRI'SP JPPER SEAL
AFTER TENSI “NING
STRAP,

INDICATES
VIEW B

MATERIAL SPECIFICATIONS

LUNBER ==--==~=~-====-===: DOUGLAS FIR OR COMPARAbLE LUMBER WITH STRAIGHT GRAIN
AND FREE OF MATERIAL DEFECTS, REF: FED SPEC MM-L=75) .

: COMMON, CEMENT COATED OR CHEMICALLY ETCHED,

REF: FED SPEC FF-N-105. WO {2) STARE FOCNLT SRS

ALT: ANNULAR-RING TYPE NAIL OF SAME SIZE. TECTORS UNDIR EAC}PO\‘SCI:}‘I !
DETAIL A DEYAIL _B :
ROPE-=-------==m======-=; STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 11.5 TONS, METHOD OF INSTALLING 2" METTOD OF INSTALUNG 2

& X19, FLEXIBLE IWRC, MACWHYTE WIRE ROPE CO. (OR

< Nt I

STRAPPING AND PAD AT STAKE SIRAPPING AND STARE POUAE H

EQUAL). REF; FED SPEC RR-W-410. POCKET. PROTECTORS { ALT ALY, :

CLIPS ~=mom=memmmmmoosons : "U" BOLT, CROSBY, HEAVY DUTY { OR EQUAL ). N
i

STRAPPING , STEEL ==-=--= . TYPE | OR 1V, GLASS A OR C, REF: FED SPEC QO-5~781, :

(FOR FSN SEE S8-38-100). .
STRAP SEAL; STRAP STAPLE;
STAKE POCKET PROTECTGR: COMMERCIAL GRADE. i

PAGE 2 |

e e s e i

PROJECT GSE _413-67

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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DIM B (MIN 12")

DIM A. SEE ‘NOTE Q"
TO THE RIGHT.

STEEL STRAPPING, 2% X ,050°,
v L """ SEE *NOTE G » 1O THE RGHI.

v,

BACK-UP CLEAT, PIECE
MARKED ON PAGES
4 THROUGH 9. SEE
“NOTE @ * 1O THE
RIGHT.

R

HEADER, MECE MARKED (I) ON
PAGES 4 THROUGH 9

__'/__,[' ’ SEALS,
* L1
STRAPANG BOARD, 2" X 6" BY A
- LENGTH TO SUIT, NAIL TO
0 sR BACK-UP CLEATS W/3-10d NAILS
7. AT EACH JOINT,
|

—=! e vaRIABLE
END BLOCKING FOR CARS WITH
EXPOSED STEEL BOLSTERS
SEE GENERAL NOTE “G” ON PAGE 2.

i CABLE BOARD, 6" X 6" X 8'-0*
//(2 REQD ). SEE DETAIL,

i 1 STEEL WARE ROPE, 1/2" DIAMETER, 11.5
[ - — TONS (2 REQD). INSTALL AS SHOWN.
! | WIRE ROPE OF A LARGER SIZE MAY BE

[ J USED,

=
THIMBLE, STANDARD, SIZE 1/2" (4 REQD },
ONE (1) PER STAKE POCKET, SECURE TO
o WIRE ROPE W/1-CLIP PER THIMBLE, SEE
ALTERNATIVE HOLD-DOWN L GENERAL NOTE 0" ON PAGE 2. AND
MAY BE USED IN LIEU OF PIECES MARKED @, NOTE ." ABOVE.
. ® aND ON PAGES 4, 5, 8 AND 9.
DETAILS [ PAGE 3

CLIP, SIZE 1/2" (16 REQD). SIX (6)
PER CABLE AND ONE (1) PER THIMBLE,
SEE GENERAL NOTE "D* ON PAGE 2,

NOTE @
THE OPTIONAL STRAP HOLD DOWN FOR END

B8LOCKING 1S FOR CARS WITH OR WITHOUT
EXPOSED STEEL BOLSTERS. :

NOTE @ :

WHEN LOADING CARS WITH EXPOSED STEEL

BOLSTERS, TOTAL OF DIMENSION "A* AND

DIMENSION "B” (MIN 12"} MUST EQUAL

THE LENGTH OF BACK-UP CLEATS ( MARKED
ON PAGES 4 THROUGH 9 ) TO PROVIDE

FOR PROPER NAILING TO THE CAR FLOCR,

NOTE @ -

A STANDARD THIMBLE AS SPECIFIED CAN BE
SECURED TO A CABLE WITH A 1/2% CLIP.
HOWEVER, IF DESIRED, OR IF THE 1/2%
THIMBLE BEING USED 1S OF A TYPE WHICH
CANNOTY 8€ SECURED TO A CABLE WITH A
1/2" CLIP, A 5/8" CUP MAY BE USED.

1

4
L.

A\

CABLE _BOARD

6 X 6" MATERIAL, NOTCH AS
SHOV.*i TO RETAIN CABLE,

PROJECT G3E 413-67

Figure 7-2-Continued. (Sheet 2 of 9.)
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SEE GENERAL NOTE "E' ON
PAGE 2 (PREFACE RULE PER-
TAINING TO SECUREMENT OF

APPLICATION OF STAGGERED
NAILING PATTERN, SEE

GENERAL NOTE "L* ON
PAGE 2, * PROTECTIVE COVERING },

ISOMETRIC VEW KEY NUMBERS
(D HerDER, 2+ X 5 X 72 (TRPLED) (2 REQD ). NAIL THE ARST PIECE TO
THE CAR FLOOR W/9-30d NAILS, NAIL EACH ADDITIONAL PIECE W/9-404
. NARLS.

BACK-UP CLEAT, 2% X 6 X 30" (TRIPLED) (& REQD ). POSITION tN UINE
WITH ITEM SKIDS AND NAIL THE ARST PMECE TO [HE CAR FLOOR W/5-304
NAILS. NAIL EACH ADDITIONAL PLECE W/5~60d NANS,

8le' @ SIDE BLOCKING, 2* X 6" X 30% (DOUBLED ) (4 REQD)., *OST'ON

AGAINST ITEM SKID AND NAIL THE RRST MECE TO THE CAR FLOOR W/ 5~304
NAILS. NAIL THE SECOND PIECE TO THE FIRST 1F. & LIKE MANNER,

AN
, (2) STRAPHNG BOARD, 6 X 6% X 8'0% (2 REQD).
(5) STEEL STRAPFING, 2 X 050" X 32'0" (2 REQD). STARLE TO PIECE |
" MARKED (&) W/4 STAPLES, SEE SPECIAL NOTE 2 ON PAGE 5. .
i
(®) PAD, 2* X .050° STRAP 24~ LONG (4 REQD). POSTION Ur.DEt AND

\

SEAL TO PIECE MARKED @. SEE “DETAIL A* ON PAGE 2. AL, “TANE
POCKET PROTECTOR, IGNODE NO. ) {OR EQUAL ) {8 REQD). Tw( (.
USED UNDER EACH STAKE POCKET WITH PLECE MARKED . SKE P AL
8" ON PAGE 2.

(@) stAL FOR 2° STRAPING (12 REQD ). SEE GENERAL NOTE "k ON FAGE 2.

UNCRATED -MOUNTED ON SKID BASE

PROJECT GSE 413-67
Figure 7-2-Continued. (Sheet 3 of 9.)
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[Ny o
. :
’..—____ n'- o 24" MINUMUM CLEARANCE
TO ANY VEHICLE.
®\ -
2 i
SEE GENERAL NOTE “£*
ON PAGE 2.
— [
H L1 L1 i | ]}
u / u u
é | | '
5
© ELEVATION VEW
SPECIAL NOTES
T. A ONE (1) UNIT LOAD IS SHOWN ON A 10°-0* WIDE (PLATFORM ) FLAT
CAR WITH STAKE POCKETS SPACED 42" ON CENTER, A WIDER OR
NARROWER ( 9'-2° MINIMUM ) FLAT CAR MAY BE USED,
2, 1/2% CABLE (OR LARGER) MAY BE USED IN LIEU OF 2* STRAPPING SHOWN |-
AS PIECE MARKED « SEE GENERAL NOTES "D®, "E*, AND "F" ON
PAGE 2, SEE "ALTERNATIVE NOI.D-DOWN DHAIL ON 'AO! 3.
3. IF THE FLAT CAR BEING LOADED HAS EXPOSED 'BOLSTERS, SEE "END-
BLOCKING FOR CARS WITH EXPOSED STEEL BOLSTERS® DETANL ON PAGE
3, FOR SPECIAL GUIDANCE WHICH MAY PERMIT USE OF SOME CARS THAT
HAVE EXPOSED STEEL COMPONENT
4. ITEM MUST BE LOCATED ON CAR IELATIVE 'O LOCATION OF STM!
POCKETS SO THRAT WHEN PIECES MARKED THROUGH ARE APPLIED
BILL OF MATERIAL THEY WILL BE IN THE SAME GENERAL LOCATION RELATIVE TO THE ITEM
AS SHOWN ., N
LOMBER LUNEAR FEET BOARD FEET
2* x 6 <] 8
6 X & 16 48
NAILS NO, QD POUNDS
304 (4-1/2°) 8 'Ry, ]
60d (6°) '3 9-3/4
STEEL STRAPPAING, 2° X 050" woreveemecccen= 72' REQID =o=v=ave 25 LBS
SEAL FOR 2° STRAPPING ~-~-osvcmvaciaconmme 12 REQD ~vo-v-=- 4 8§
STAPLE FOR 2° STRAPANG ~<-mvesmeevacorene § REQD wewmee— NIL
LOAD AS SHOWN
IIEM QUANTITY WEIGHT (APPROX )
INTERCEPT AERAL
XM (UNCRATED ) ==omeeee | esmnue]Q, 924 LBS
DUNNAGE ==s-mmwevemomscmcacammamee 370 18§
TOTAL WEIGHT ~=-~-- 11,294 L8S
UNCRATED - MOUNTED_ON _SKID BASE -
- : _ | PAGE 8.

PROJECT GSE 413-67
Figure 7-2-Continued. (Sheet 4 of 9.)
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ISOMETRIC VIEW

it

——

PAGE 6 I

END VIEW Oé

CRATED

A

-
\_ N4

KEY _NUMBERS

HEADER, 2* X 6" X 72* (TRIPLED) (2 REQD ). NAIL THE FIRST MEC! TO THE
CAR FLOOR W/9-30d NAILS, NAIL EACH ADDITIONAL PIECE W/P-6Cd NAILS.

BACK-UP CLEAT, 2% X 6" X 30 (TRPLED) (& REQD). POSITION IN UNE ¥ TH
ITEM SKIDS AND NAIL THE FIRST MECE TO THE CAR FLOOR W, 5-30d NAIL",
NAIL EACH ADDITIONAL PIECE W/3-60d NAILS,

SIDE BLOCKING, 2% X 6* X 3" {DOUBLED) (4 REQD), POSITION 435 INST
ITEM SKID AND NAIL THE ARST PECE TO THE CAR FLOOR W/6-30d ~tans, NAIL
THE SECOND PIECE TO THE FIRST IN A UKE MANNER,

(D) STRAPPING BOARD, 2° X 6° BY CRATE WIDTH (2 REQD).

() STEEL STRAPING, 2° X 050" X 40'0" (2 REQD). STAPLE TO PIECT MARKED @
W/4 STAPLES.,

(©) #AD, 2* X .50 STRAP 24* LONG (4 REQD). POSTION UNDER AND SEAL TO
PIECE MARKED (3). SEE “DETAIL A" ON PAGE 2, ALT: STAKE POCKET PRO-

TECTOR, SIGNODE NO, 1 (OR EQUAL) {8 REQD), TWO (2) USED UNDLR
EACH STAKE POCKET WITH MECE MARKED . SEE "DETAIL 8" ON PAGE 2,

(D SEAL FOR 2" STRAPFING (16 REQD), SEE GENERAL NOTE *H* ON PAGE 7

PROJECT GSE 413-67

Figure 7-2-Continued. (Sheet 5 of 9.)
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- ¥

24" MINIMUM CLEARANCE
TO ANY VEHICLE.

gs GENERAL NOTE "€*

PAGE 2.
—\ -

ELEVATION VIEW

BiLL OF MATERIAL

LUMSER LINEAR FEET BOARD FEET

2* x 6 108 108

NAILS NO. REQD POUNDS

30d (4-1/2*) % s

60d (6) % 9-3/4
STEEL STPAPPING, 2* X .050° 88’ REQD 29 18§
SEAL FOR 2" STRAPPING 12 REQO 4 188
STAPLE FOR 2* STRAPAIN G 8 REQD NIL

CRATED

SPECIAL NOTES

t. A ONE (1) UNIT LOAD IS SHOWN-ON A 10'-0* WIDE
{ PLATFROM ) FLAT CAR WITH STAKE POCKETS SPACED 42° ON
CENTER, A WIDER FLAT CAR AND A CAR WITH POCKETS
SPACED OTHER THAM SHOWN MAY BE USED,
2. IF THE FLAT CAR BEING LOADED HAS EXPOSED BOLSTERS, SEE
“END SLOCKING FOR CARS WITH EXPOSED STEEL BOLSTERS®
DETAIL ON PAGE 3, FOR SPECIAL GUIDANCE WHICH MAY
PERMIT USE. OF SOME CARS THAT HAVE EXPOSED STEEL
COMPONENTS,
3. ITEM MUST BE LOCATED ON CAR RELATIVE TO L
SJAKE POCKETS SO THAT WHEN PIECES MARKED
ARE APPLIED THEY WILL BE IN THE SAME GEN
TION RELATIVE TO THE |TEM AS SHOWN.

ATION OF
THROUGH
RAL LOCA-

_LOAD_AS_SHOWN

ITEM QuANTITY WEIGHT (APPROX)
INTERCEPT AERAL
XMSA (CRATED ) memem=men 1 ==meue 12,200 1BS
DUNNAGE ===sconne. - aiaps

TOTAL WEIGHT -----~ 12,59) 1ps

| PAGE 7

7-20

PROJECT GSE 413-67

Figure 7-2-Continued. (Sheet 6 of 9.)
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ISOMETRIC VIEW

SEE GENERAL NOTE "E~ ON PAGE 2
{ PREFACE RULE PERTAINING TO
SECUREMENT OF PROTECTIVE
COVERING ),

KEY NUMBERS

BEADER, 2" X 6" X 72" (DOUBLED) (2 REQD). POSITION AGATHST
ALUMINUN BLOCKS, NAIL THE FIRST PIECE TO THE CAR FLOOR W/9-30d
RATLS, NAIL THE SECOMD PIECE TO THE FIRST W/9-60d NAKLS. BEE
SPECIAL WOTE 5.0H PAGE 9.

BACR-UP CLEAT, 2" X 6" X 30" (DOUBLED) (4 REQD). POSITION TN LN
WITH ALUMINUM BLOCKS AND BAYL THE PIRST PIRCE 70 THE CAR FLOOR
W/35-304 NAILS. HAIL THE SECOND PIECE TO THE PIRST W/5-60d MAILS.
GRE SPECIAL NOTE S.ON PAGE 9.

AGATHST ALUMINUM BLOCK AND NAIL THE PINST PJECE TO THE CAR
FLOOR W/4-30d NAILS, MAIL THE SECOND PIECE 10 THE FIRST IN A
LIKE NANNER.

STRAFPING BOARD, 6" X 6" X 8°-0" (2 REQD).

7-10§

m(z)ummmumsnnmmnmmmux‘n‘g.

SEE “DETAIL B" ON PAGK 2.

%?z"mm(lzmn). SRE ORIGIMAL NOTR "R"™ ON
@

BTEEL 86, 2" X .030™ X 32'-0" (2 REQD). STAPLE TO PIECE
MASKED W/4 SIAPLES, SEE SPECIAL NOTE 2 AWD 4 OH PAGE 9.

PAD, 2" X .050" STRAP 24" LOWG (4 REQD). POSITION URDER AMD
SEAL TO PIECE MARKED . SEE “DETAIL A" ON PAGE 2. ALT{

©
©
@
@ SIDE BLOCKING, 2 X 6" X 22" (DOUBLED) (4 REQD). POSITION
®
®
®

STARE POCKET PROTECTORS, SICHODE MO, 1 (OR EQUAL) (8 .

END VIEW

S

UNCRATE:!OUNTED ON ALUMINUM BLOCKS
Figure 7-2-Continued.(Sheet 7 of 9.)
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L
t0-8%
24* MINIMUM CLEARANCE
TO ANY VEHICLE,

SEE GENERAL NOTE “€*
ON PAGE 2 7
2 1
= |
i o o1

-

ELEVATION VIEW

SPECIAL NOTES -

1. A ONE (1) UNM LOAD IS SHOWN ON A 9'-2" WIDE ( PLATFORM ) .
FLAT CAR WITH STAKE POCKETS SPACED 42* ON CENTER, A WIDER
FLAT CAR MAY BE USED,

2. 1/2° CABLE (OR LARGER) MAY BE USED IN LIEU OF 2" STRAPPING

SHOWN AS PIECE MARKED . SEE GENERAL NOTES "D*, “E*,
AND "F* ON PAGE 2, SEE "ALTERNATIVE HOLD-DOWN®" DETAIL
ON PAGE 3.

3. IF THE FLAT CAR DEING LOADED HAS EXPOSED BOLSTERS, SEE "END
BLOCKING FOR CARS WITH EXPOSED STEEL BOLSTERS* DETAIL ON
PAGE 3, FOR SPECIAL GUIDANCE WHICH MAY PERMIT USE. OF SOME
CARS THAT HAVE EXPOSED STEEL COMPONENTS,

4. ITEM MUST BE LOCATED ON CAR RELATIVE TO L TION OF
SJAKE POCKETS SO THAT WHEN PIECES MARKED THROQUGH

ARE APPLIED THEY WILL 8E IN THE SAME GENERAL LOCATION
RELATIVE TO THE ITEM AS SHOWN,

5. THIS ITEM MAY BE BLOCKED BY THE USE QF PRE-POSITIONED
HEADERS AND BACK-UP CLEATS AS SHOWN IN THE "PLAN VIEW"

ON PAGE 10.
BILL OF MATERIAL
LUMBER _LINEAR FEET BOARD FEET
2 X & 59 59
& X & 1 o 48
NAILS NO REQD POUNDS
30d (4-1/2") 7 3-1/2
80 {6¥) 38 4 LOAD AS SHOWN
STRAPPING, 2" X .050" 72' REQD 25 W8S ITEM QUANTITY WEIGHT ( APPROX )
SEAL FCR 2 STRAPPING 12 REQD 4 18S
STAPLE FOR 2% STRAPPING =v~v== 8 REQD «-~-- NiL JNTERCEPT AERIAL ---1 ~v= 9,720 LBS
XMS54 (UNCRATED )
OUNNAGE 04 18S
, TOTAL WEIGHT =------ 10,024 185
UNCRATED-MOUNTED ON ALUMINUM BLOCKS | PAGE 9

PROJECT GSE 4!3-67
Figure 7-2-Continued. (Sheet 8 of 9.)
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INDICATES 6" X 6" ALUMINUM

HEADER, PIECE MARKED (D) ON
PAGES 8 AND 9.

3L¥ (FIELD CHECK)

Tg'- (FIELD CHECK)

INDICATES INTERCEPT AERIAL.

FLOOR W/2-30d NAILS. NAIL THE
SECOND PIECE TO THE FIRST IN A
LIKE MANNER, SEE SPECIAL NOTE
2 ON THIS PAGE: =

PAGE 10 I

THE VIEW ABOVE DEPICTS THE USE OF
PRE-POSITIONED DUNNAGE FOR THE
LOAD SHOWN ON PAGES 8 AND 9.

1.

| BLOCKS.
& (FIELD CHECK) 9.4 (FIELD CHECK) ———=]
] 8 / O
Rl R <=
7 | o l______%
D
3 - - - J’ &
Ul
'
| \
%ﬂ \—l
A I | \ z 0
" ALTERNATIVE SIDE BLOCKING, \—BACK-UP CLEAT, PIECE MARKED (B)
2" X 6* X 12* (DOUBLED ) (4 REQD ). PLAN VIEW ON PAGES 8 AND 9.
NAIL THE FIRST PIECE TO THE CAR

SPECIAL NOTES :

A ONE (1) UNIT LOAD, DEPICTING THE USE OF PRE-POSITIONED
HEADERS AND BACK-UP CLEATS, IS SHOWN ON A 9'-2" WIDE

{ PLATFORM ) FLAT CAR WITH STAKE POCKETS SPACED 42" ON
CENTER, A WIDER CAR MAY BE USED.

WHEN LOADING THE ITEM AS CLOSE TO THE END OF THE CAR
AS SHOWN ABOVE, THE SIDE BLOCKING POSITIONED NEAR THE
END OF THE CAR MAY BE SHORTENED TO 2* X 6" X 12"
(DOUBLED )} {4 REQD ), SEE 'PLAN IEW'ABCVE. IT WILL ALSO
BE NECESSARY TO SHORTEN THE HEADER AT THIS LOCATION TO
PROVIDE ROOM FOR THE SIDE BLOCKING. ALL OTHER SIOE
BLOCKING WILL BE THE SAME AS PIECE MARKED @ ON PAGES
8 AND 9.

SEE PIECES MARKED (@) THROUGH (D) ON PAGES 8 AND ?
FOR ITEM HOLD-DOWN PROCEDURES,

UNCRATED-MOUNTED ON ALUMINUM BLOCKS

PROJECT GSE 413-67

Figure 7-2-Continued. (Sheet 9 of 9.)
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45°

SEE GENERAL
NOTE “E *.

KEY NUMBERS

@ FRONT CHOCK BLOCK (4 REQD ). SEE THE DETAIL ON PAGE 4, USE TWO EACH SIDE-
8Y-SIDE, CENTERED IN FRONT OF EACH VEHICLE TRACK, LOCATE THE BEVELED END OF
EACH BLOCK AGAINST THE TRACK. TOENAIL THROUGH THE HEEL OF EACH BLOCK TO
THE CAR FLOOR W/2-40d NAILS. TOENAIL ONE SIDE OF EACH BLOCK W/2-40d NAILS,

@ REAR CHOCK BLOCK (4 REQD), SEE THE DETAIL ON PAGE 4. USE TWO EACH SIDE-
BY-SIDE, CENTERED BEHIND EACH VEHICLE TRACK., LOCATE THE BEVELED END OF EACH

. BLOCK AGAINST THE TRACK, TOENAIL THROUGH THE HEEL OF EACH BLOCK TO THE
ISOMETRIC VIEW CAR FLOOR W/2-40d NAILS, TOENAIL ONE SIDE OF EACH BLOCK TO THE CAR FLOOR
W/2-40d NAILS,

SIDE CLEAT, 2" X 4" X 12* (8 REQD ), POSITION AGAINST THE SIDE OF PIECES
MARKED AND/CR @ AS SHOWN. NAIL TO THE CAR FLOOR W/3-20d NAILS, SEE
GENERAL NOTE "H*,

BACK-UP CLEAT, 2* X é* X 30" (DOUBLED) (4 REQD), CENTER AGAINST THE ENDS OF
PIECES MARKED @ AND/CR - NAIL THE FIRST PIECE TO THE CAR FLOOR W/4-30d
NAILS, NAIL THE SECOND PIECE TO THE FIRST W/4-60d NAILS.

SIDE 8LOCKING, 2* X 4" X 8'-0“ (DOUBLED ) (2 REQD ). POSITION AGAINST THE OUT-
SIDE OF EACH TRACK AS SHOWN. NAIL THE FIRST PIECE TO THE CAR FLOOR W/1-30d
NAIL EVERY 8". NAIL THE SECOND PIECE TO THE FIRST IN A LIKE MANNER,

3 SHACKLE, SIZE 7/8" (4 REQD), INSTALL ONE EACH AT THE TWO FRONT AND TWO
8-9% REAR TIE-DOWN POINTS ON THE VEHICLE. NQTE; THESE SHACKLES ARE NOT REQURED
. IF THE VEHICLE IS ALREADY 5O EQUIPPED WHEN OFFERED FOR SHIPMENT, IF THE
T —J W it VEHICLE HAS TOW HOOKS ATTACHED TO THE TIE-DOWN POINTS, THESE SHALL 8€
—Lt ks REMOVED AND STORED IN THE DRIVERS COMPARTMENT. SEE GENERAL NOTE »J",

STEEL WIRE ROPE, 5/8“ DIAMETER, 17.9 TONS (4 REQD). INSTALL THE CABLE ANGULAR-
’ LY AS SHOWN AND TO FORM A COMPLETE LOOP FROM THE STAKE POCKET ON THE CAR,

® © 60 6

Q

THROUGH THE SHACKLE, PIECE MARKED (§), AND BACK TO THE STAKE POCKET, SEE

5 GENERAL NOTE D" AND “F". NOTE; CABLE OF A LARGER SIZE MAY BE USED IF THE

" I SPECIFIED CABLE IS NOT AVAILABLE. SEE GENERAL NOTE *F* ON PAGE 3.
A== [}

CLIP, WIRE ROPE, SIZE 5/8* (24 REQD), FOWR (4) PER CABLE JOINT AND ONE (1)

) PER THIMBLE. A STANDARD THIMBLE AS SPECIFIED CAN BE SECURED TO A CABLE WITH

556 [[aTs] 5/8" CLIP, HOWEVER, IF DESIRED OR IF THE 5/8" THIMBLE BEING USED IS OF A TYPE
— WHICH CANNOT BE SECURED TO A CASLE WITH A 5/8% CLIP, A 7/8" CLIP MAY BE USED.

0 D ! THIMBLE, STANDARD, SIZE 5/8* (8 REQD), ONE (1) PER STAKE POCKET AND ONE (1)
PER LADING TIE-DOWN DEVICE ( SHACKLE), SECURE TO THE WIRE ROPE MARKED
W/1-CLIP PER THIMBLE, SEE GENERAL NOTE “o",

®

!

i W
Cl) FRONT VIEW (!9) é@})

T

ofc

@4

PAGE 2

PROJECT GSE 411-67 _
Figure 7-3. Block and restraining M730 on railroad flatcar with wooden floor (sheet 1 of 3).
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-

20'— 0% 4 —L—l 24" MINIMUM
CLEARANCE BETWEEN
LADING ITEMS

|

e (e )(e (e o)

i A ] U\U—_.
®

o
ELEVATION VIEW

u U
]

oJo

45° MAX

2@ (g
45° MAX

BILL OF MATERIAL

LUMBER

LINEAR FEET

BOARD FEET

> x4
Falb & o
6" x 8
& X 12"

40
20
]
5

27
20
24
30

NAILS

NO. REQD

POUNDS

04 (4-1/2%)

4-1/2

40d (5") 2 2
60d (&%) P 1-/4

ROPE
cue,
CUP, 7/8% (ALT FOR 5/8" ) ==
THIMBLE, STANDARD, 5/8" -
SHACKLE, 7/8% —=nmmcmnmeme

, STEEL WIRE, 5/8% DIA -=--=n=
56"

-e 70' REQD
24 REQD
--- 24 REQD

MATERIAL SPECIFICATIONS -

DOUGLAS FIR OR COMPARABLE LUMBER WITH STRAIGHT GRAIN AND
FREE OF MATERIAL DEFECTS. REF: FED SPEC MM-L-751.

+ COMMON, CEMENT COATED OR CHEMICALLY ETCHED,

REF: FED SPEC FF-N-105.
ALT:  ANNULAR-RING TYPE NAIL OF THE SAME SIZE.

: STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 17.9 TONS, & X 19,

FLEXIBLE IWRC, MACWHYTE WIRE ROPE CO. (OR EQUAL).

. REF; FED SPEC RR-W-410.

LIPS -~

*U¥ BOLT, CROSBY, HEAVY DUTY (OR EQUAL ).

SHACKLE: . YPE IV, CLASS 4; FED SPEC RR-C-271.

GENERAL NOTES

THE LOAD AS SHOWN IS BASED ON A FLAT CAR 9'-2" WIDE (PLATFORM ), WIDER CARS
CAN BE USED, -ONLY ONE UNIT OF LADING S SHOWN; HOWEVER, MULTIPLES OF
UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A CAR, THE
NUMBER OF UNITS TO BE LOADED ON ‘A CAR WILL BE DEPENDENT ON THE SIZE OF THE
CAR USED OR THE QUANTITIES OF UNITS TO BE SHIPPED, WITH THE VIEW OF FULL
UTILIZATION OF CARRIER EQUIPMENT. .

C. LADING DATA:
ITEM DIMENSIONS - - 20'-0-1/2" LONG X 8'-9-3/4" WIDE X 6'~4" HIGH.
ITEM GROSS WEIGHT - 16,233 POUNDS ( APPROX ).

. REFR TO ORD DWG 19-48-C-ORDJU-588, "WIRE ROPE AND ANNEALED WIRE APPLICA-
TION METHODS FOR-SECURING. LADING ON RAIL & MOTOK CARRIR EQUIP*, FOR
PROPER TIEDOWN APPLICATION,

REFER TO ASSOCIATION OF AMERICAN RAILROADS MANUAL “GENERAL RULES GOVERN-
ING THE - LOADING OF COMMODITIES ON OPEN TOP CARS", FOR APPLICABLE LOADING
RULES: PREFACE 1-A, 2, 3, 4, 5, 9, 14, 15, AND 19-A.

TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2) CABLE “GRIPPERS" AND AN
APPLICABLY SIZED “COME-A-LONG” TYPE MECHANICAL HOIST, ; CABLES WILL
BE TENSIONED SUFFICIENTLY TO CAUSE THE BODY OF THE TRACK VEHICLE TO DEPRESS
APPROXIMATELY ONE INCH {1"),

G." DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING 1S OF NOMI-
NAL SIZE UNLESS OTHERWISE DIMENSIONED. FOR EXAMPLE, 2* X 4" MATRRIAL |5
ACTUALLY 1-5/8% THICK BY 3-5/8" WIDE,

H. NOTICE A STAGGERED NAILING PATTERN WiLL BE USED WHEN NAILING DUNNAGE
TO THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMINATING DUNNAGE.
ALSO, THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUNNAGE WilLL BE
ADJUSTED AS REQUIRED SO THAT A NAIL FOR THAT PIECE WILL NOT SE DRIVEN
THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER PIECE,

o

-m

J. MORE DISTANCE MAY BE REQUIRED BETWEEN THE DRILLED PADS AT THE OPEN END OF A
SHACKLE SO THAT IT WILL FIT PROPERLY OVER THE THICKNESS OF THE TOWING/TIEDOWN
BRACKET ON THE VEHICLE, TO PROVIDE THE NEEDED CLEARANCE, EQUAL AMOUNTS OF}
MATERIAL MAY BE'REMOVED FROM THE SHACKLE PADS BY GRINDING OR MACHINING,

LOAD AS SHOWN

“ITEM QUANTITY WEIGHT ( APPROX )
XM70, MID = | —-nee- 16,233 1BS
DUNNAGE ==emnemnasus. - 335 (8$

TOTAL WEIGHT —-=en=~ 16,58 LBS

[Pace 3]

PROJECT GSE 411~67

Figure 7-3-Continued. (Sheet 2 of 3.)
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REFER TO KEY NUMBER (1) ON PAGE 2 FOR NAILING SPECIFICATIONS,
MOTE; IF 6" X 12° MATERIAL IS NOT AVAILASLE, THE FRONT CHOCK
BLOCKS MAY 8E CONSTRUCTED FROM FOUR (4 ) THICKNESSES OF
NOMINAL 2% X 12 MATERIAL. LAMINATE W/10d NAILS.

REFER TO KEY NUMBER @ ON PAGE 2 FOR NAILING SPECIFICA=
TIONS, NOTE IF 6% X 8° MATERIAL 1S NOT AVAILABLE, THE
REAR CHOCK BLOCKS MAY BE CONSTRUCTED FROM FOLR (4 )
THICKNESSES OF NOMINAL 27 X 8* MATERIAL, LAMINATE W/10d
NAILS,

PAGE 4

PROJECT . GSE_41I-67

Figure 7-3-Continued. (Sheet 3 of 3)
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INDICATES PLASTIC SHROUD.

SEE GENERAL
NOTE *D*,

(1) FRONT CHOCK BLOCK (4 REGD ). SEE THE DETAIL ON PAGE 4. USE TWO EACH

¢ 9 SIDE-BY-SIDE, CENTERED IN FRONT OF EACH VEHICLE TRACK. LOCATE THE BEVELED
END OF EACH BLOCK AGAINST THE TRACK. TOENAIL THRU HEEL OF EACH BLOCK
0 TO THE CAR FLOOR W/2-40d NAILS. TOENAIL ONE SIDE OF EACH BLOCK TO THE

o CAR FLOOR W/2-40d NAILS. .

REAR CHOCK BLOCK (4 REQD ), SEE THE DETAIL ON PAGE 4. USE TWO EACH
SIDE-BY-SIDE, CENTERED BEHIND EACH VEHICLE TRACK. LOCATE THE BEVELED END
OF EACH BLOCK AGAINST THE TRACK. TOENAIL THRU HEEL OF EACH BLOCK TO THE
CAR FLOOR W/2-40d NAILS, TOENAIL ONE SIOE OF EACK 8LOCK TO THE CAR FLOOR
CAN 8E PLACED IN W/2-40d NAILS,

ISOMETRIC VIEW TORE N A SIDE CLEAT, 2° X 4* X 12° (8 REGD). POSITION AGAINST THE SIDE OF PIECES
. MARKED (1) AND/OR (3) AS SHOWN. NAIL TO THE CAR FLOOR W/3-20d NAILS.
SEE GENERAL NOTE "G+,

BACK-UP CLEAT, 2" X & X 20* (DOUBLED ) (4 REQD ), CENTER AGAINST THE ENDS
OF PIECES MARKED AND/OR @ . NAIL THE FIRST PIECE TO THE CAR FLOOR
W/4-30d NAILS, NAIL THE SECOND PIECE TO THE FRST W/4-60d NAILS,

SIDE BLOCKING, 2 X 4 X 8'-0 (DOUBLED ) (2 REQD }. POSITION AGAINST THE
OUTSIDE OF EACH TRACK AS SHOWN. NAIL THE FIRST PIECE TO THE CAR FLOOR
W/1-30d NAIL EVERY 8%, NAIL THE SECOND PIECE TO THE FIRST IN A LIKE MANNER.

SHACKLE, SIZE 7/8* (4 REQD ). INSTALL ONE EACH AT THE TWO RONT AND TWO
REAR TIE-DOWN POINTS ON THE VEHICLE. NOTE:" THESE SHACKLES ARE NOT RE-
QUIRED IF THE VEHICLE 1S ALREADY SO EQUIPPED WHEN OFFERED FOR SHIPMENT,

IF THE VEHICLE HAS TOW HOOKS ATTACHED TO TRE-TIE-DOWN PQINTS, THESE
SHALL BE REMOVED AND STORED IN THE DRIVER'S COMPARTMENT.

STEEL WIRE ROPE, 1/2% DIAMETER, 11,5 TONS (8 REQD). INSTALL CABLE ANGULARLY
AS SHOWN AND TO FORM A COMPLETE LOOP FROM THE STAKE POCKET ON THE
CAR, THROUGH THE SHACKLE, PIECE MARKED + AND BACK TO THE STAKE POCKET,
ot SEE GENERAL NOTES “C" AND "E*, NOTE: LE OF A LARGER SIZE MAY BE USED
8-|I§ - IF THE SPECIFIED CASLE IS NOT AVAILABLE, OR IF A LARGER SIZE IS BEING USED FOR

TIEDOWN OF OTHER ITEMS BEING SHIPPED, .
CLIP, WIRE ROPE, SIZE 1/2° (48 REQD ). FOUR (4 ) PER CASLE JOINT AND ONE (1)
PER THIMBLE. SEE GENERAL NOTE."C", AND "NOTE @ * BELOW,

THIMBLE, STANDARD, SIZE 1/2* (16 REGD). ONE (1) PER STAKE POCKET AND ONE

(1) PER LADING TIE-DOWN OEVICE ( SHACKLE ). SECURE TO THE WIRE ROPE
MARKED @ W/1-CLIP PER THIMBLE. SEE GENERAL NOTE *C",

®

®©® ©® 06 ©

Q

|

NOTE .~:
A STANDARD THIMBLE AS SPECIFIED CAN BE SECURED TO A CABLE WITH 1/2* CuiP,

HOWEVER, IF DESIRED, OR IF THE 1/2* THIMBLE BEING USED IS OF A TYPE WHICH
CANNOT BE SECURED TO A CABLE WITH A 1/2% CLIP, A 5/8* CLIP MAY BE USED. .

PAGE 2 I
PROJECT GSE 409-67

Figure 7-4. Blocking and restraining M48 on railroad flatcar with wooden floor (sheet 1 of 3).
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CLEARANCE BETWEEN

_i 24" MINIMUM
LADING ITEMS

o (o (o (e (o )0
U \ Ll[ U \J
a5 ax é@éd}v > G
L— 45° MAX
GENERAL NOTES
A. THE LOAD AS SHOWN IS BASED ON A FLAT CAR 9-2* WIDE (PLATFORM ), WIDER
CARS CAN BE-USED. ONLY ONE UNIT OF LADING IS SHOWN; HOWEVER, MULTI-
PLES OF UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY BE LOADED ON A
CAR. THE NUMBER OF.UNITS TO BE LOADED ON A CAR WILL 8E DEPENDENT ON
THE SIZE OF THE CAR USED OR THE QUANTITIES OF UNITS TO BE SHIPPED, WITH
THE VIEW OF FULL UTILIZATION OF CARRIER EQUIPMENT.
8. LADING DATA:
ITEM DIMENSIONS ==mvmnmmn 20°-0-1/2" LONG X 8'-9-3/4* WIDE X 8'-11-1/2*
HIGH,
ITEM GROSS WEIGHT —-eemw—- 26,800 POUNDS (APPROX ).
C. REFER TO ORD DWG 19-48-C-ORDJU-588, "WIRE ROPE AND ANNEALED WIRE APPLI-
CATIGN METHODS FOR SECURING LADING ON RAIL & MOTOR CASRIER EQUIP.",
FOR PROPER TIE DOWN APPLICATION,
D. REFER TO ASSOCIATION OF AMERICAN RALROADS MANUAL, ~GENERAL RULES
MAT| GOVERNING THE LOADING OF COMMODITIES ON OPEN TOP CARS®, FOR APPLI-
BiLL OF ERIAL CABLE LOADING RULES: PREFACE, 1-A, 2, 3,4, 5, 9, 14, 15, AND 19-A,
LUMBER LINEAR FEET BOARD FEEY
E. TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2 ) CABLE *GRIPPERS” AND AN
2" X 4 4 27 APPLICABLY SIZED “COME-A-LONG® TYPE MECHANICAL HOIST, NOTE: CABLES
2" X 6 2 20 WILL BE TENSIONED SUFFICIENTLY TO CAUSE THE 8ODY OF THE TRACK VEHICLE TO
6 X8 N % DEPRESS APPROXIMATELY ONE INCH (17).
6 X 12 5 30 F. DUNNAGE LUMBER SPECIFIED THROUGHOUT THIS PROCEOURAL DRAWING IS OF
NOMINAL SIZE UNLESS OTHERWISE DIMENSIONED, FOR EXAMPLE, 2% X 4*
NAILS NO. REGD POUNDS MATERIAL IS ACTUALLY 1-5/8% THICK BY 3-5/8° WIDE,
30d (4-1/2*) 63 12 G. NOTICE: A STAGGERED NAILING PATTERN WILL BE USED WHEN NAILING DUNNAGE
4d (5°) . 2 2 TO THE FLOOR OF THE TRANSPORTING VEMICLE, OR WHEN LAMINATING DUNNAGE.
ood (6% s ALSO, THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUNMNAGE WILL
BE ADJUSTED AS REQUIRED SO THAT A NAIL FOR THAT PIECE WILL NOT BE DRIVEN
ROPE, 'STEEL WIRE, 1/2* DIA --—--o=-- 160' REQD =~~~ THROUGH ONTO OR RIGHT BESIDE A NAIL 1N A LOWER MECE.
CUP, 1/2% e leemen s-mevoe—oeem 48 REQD --
CLIP, 5/8% (ALT FOR 1/2%, 8 REQD ) —oveemv
THIMBLE, STANDARD, 1/2% emommnee
. SHACKLE, 7/6*

A

DOUGLAS FIR OR COMPARASLE LUMBER WITH STRAIGHT GRAIN AND FREE OF
MATERIAL DEFECTS, REF: FED SPEC MM-L-75),

DAL - 1 COMMON, CEMENT COATED OR CHEMICALLY ETCHED, REF: FED SPEC FF-N-10S,
ALT: ANNULAR-RING TYPE NAIL OF THE SAME SIZE,
AOPE-~ : STEEL WIRE, PLAIN, PREFORMED, REGULAR LAY, 11.5 TONS, 6 X 19, FLEXIBLE
, MACWHYTE WIRE ROPE CO. (OR EQUAL). REF: FED SPEC RR-W—410.
GLIPS-- : *U" BOLT, CROSBY, HEAVY DUTY (OR EQUAL ). B LOAD . ’&MS.H.QM WEIGHT (APPROX)
SHACKLE: MIL-S-35673A, GMSIA, CARRIER MOUNTED =~ | wouu—e 26,800 LBS
RUNNAGE --
TOTAL WEIGHT ~eceeeeee 27,165 WS
PAGE 3
PROJECT GSE_409-67

Figure 7-4-Continued.

(Sheet 2 of 3.)
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PAGE 4 |

REFER TO KEY NUMBER (T) ON PAGE(Z)FOR NAILING
SPECIFICATIONS, NOYE; IF 6° X 12° MATERIAL IS NOT
AVAILABLE, THE FKONT CHOCK BLOCKS MAY BE CON-
STRUCTED FROM FOLR (4 ) THICKNESSES OF NOMINAL
2% X 12° MATERIAL, LAMINATE W/10d NAILS,

REFER TO KEY NUMBER ON PAGE 2 FOR NAILING
SPECIFICATIONS, NOTE; IF 4" X 8° MATERIAL IS NOT
AVAILAILE, THE REAR CHOCK BLOCKS MAY 8¢ CON-
STRUCTED FROM FOUR (4) THICKNESSES OF NOMINAL
2" X 8" MATERIAL, LAMINATE W/10d NAILS,

2

PROVECT GSE_40R-67

Figure 7-4-Continued. (Sheet 3 of 3.)
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24" MIN CLEARANCE
‘v ANY VEHICLE
: NOTE !x
THE OPTIONAL STRAP HOLD DOWN FOR END

BLOCKING 1S FOR CARS WITH OR WITHOUT
EXPOSED STEEL SOLSTERS,

nor @

WHEN LOADING CARS WITH EXPOSED STEEL
BOLSTERS, THE TOT.AL OF DIMENSION "A* AND
DIMENSION *8% (MIN 12%) MUST EQUAL THE
LENGTH OF THE BACK-UP CLEATS ( MECES
MARKED (2) ) TO PROVIDE FOR PROPER NAILING
TO THE CAR FLOOR. SEE PIECE MARKED (D FOR
PROPER NAILING, f

SEE GENERAL NOTE "€
ON PAGE J-

 NOTE t

A STANDARD THIMBLE AS. SPECIRED CAN SE SECLRED
TO A CABLE WITH A 1/2* CLIP, HOWEVR, IF
DESIRED, OR (F THE 1/2° THIMBLE BEING USED.IS OF
A TYPE WHICH CANNOT BE SECURED TO A CABLE
WITH A 1/2° CUP, A &/8° CLIP MAY SE USED,

KEY NUMBERS

HEADRR, 2° X 6 X 44° (TAIMLED) (2 REQD), NAIL THE FIRST MECE YO THE
CAX FLOOR W/5~30d NAILS, NAIL EACH ADDITIONAL MECE W/6-60d NAILS,
SEE GENERAL NOTE "M ON PAGE 3.

BACK-UP CLEAT, 2° X 6* X 0* (TRIRED) (4 REQD). POSITION 3* ROM
ISOMETRIC VIEW THE END OF MECE MARKED (1) AND NAIL THE FIRST MECE TO THE CAR
— FLOOR W/5-30d NAILS, NAIL EACH ADDITIONAL MIECE W/5-60d NAILS,

SIDE BLOCKING, 1° X 6* X 18° (4 REQD), POSITION AGAINST THE CON-
TAINER SKID AS SHOWN,

@ SIDE SLOCKING, 2° X 6° X 18° (4 REGD). NAIL THRU MECE MARKED
AND INTO THE CAR FLOOR W/3-30d NAILS. '

(® sterL wire ROPE, 1/ DIAMETER, 115 TONS (4 REGD), INSTALL THE
CABLE TO THE APPROXIMATE ANGLE SHOWN AND TO FORM A COMMETE
LOOP FROM THE STAKE POCKET ON THE CAR THRU THE LADING TIE DOWN
DEVICE AND BACK TO THE STAKE POCKEY, SEE GENERAL NOTES "0°, *J°
AND “K* ON PAGE 3. NQTE: CABLE OF A LAKGER SIZE MAY BE USED IE
AVAILABLE, WHEN SPECIFIED CABLE IS NOT AVAILABLE.

(® cur, SZE 1/2* (M REQD). FOUR (4) PER CABLE JOINT AND ONE (1)
FER THMBLE. SEE GENERAL NOTE D" ON PAGE 3.AND "NOTEQD) * AIOVE,

@ THIMBLE, STANDARD, SIZE 1/2° (8 REQD). ONE (1) PER STAKE POCKET.
AND ONE (1) PER UFTING DEVICE, SECURE TO MECE MARKED w/t-
CLIP PER THIMILE, SEE GENERAL NOTE “O* ON PAGE 3.

o mEYbb

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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INDICATES POSED
GENE
‘ s smorma, RAL NOTES
X 050°, SeE
] NOTE ;Q-
" 1. PAGE 2.
| . THE LOADS AS SHOWN ARE BASED ON ELAT CARS &'~6° WIDE ( PLATFORM ); WIDR
S CARS CAN BE USED, ONLY ONE UNIT OF LADING IS SHOWN IN EACH LOAD
. -yl LY VIEW; HOWEVER, MULTIPLES OF UNITS, AS SHOWN OR DISSIMILAR IN NATURE, MAY
N . BE LOADED ON A CAR, THE NUMBER OF UNITS TO BE LOADED ON A CAR WILL BE
HEADER. BLECE OEPENDENT ON THE SIZE OF THE CAR USED OR THE QUANTITIES OF UNITS TO BE
. s e SHIPPED WITH THE VIEW OF FULL UTILIZATION OF CARRIER EQUIPMENT.
ackp Cuear, S+ LADING DATA (UNCATED :
1] SEE NOTE * @8 *, ITEM DIMENSIONS 159-29 LONG X 6'-1141/2* WIDE X 7-3-1/2%, HIGH,
- vy ITEM GROSS WEIGHT ~--- 3,835 POUNDS ( AMROX ).
. | SEALS. LADING DATA (CRATED
; STRAPPING BOARD, TTEM DIMENSIONS 16'-8-1/2% LONG X 7'=4% WIDE'X =11 HIGH,
2" X 6" BY LENGTH _  [TEM GROSS WEIGHT ——- 6,140 POUNDS ( APPROX ).
10 SUT. NAILTO
7 | BACK-UP CLEATS D, REFER TO ORD DWG 19-48-C-ORDJU-588, “WIRE ROPE AND ANNEALED WIRE APPLI-
W/3-10d NAILS AT~ CATION METHODS FOR SECURING LADING ON RAIL & MOTOR CARIER EQUIP,
L | eack avo, FOR MOPER TIEDOWN APPLICATION. '
L.l E. R 1O ASSOCIATION OF AMEICAN RAIKOADS MANUAL, *GENERAL RULES
VERNI LOADING OF COMMODITIES ON OPEN TOP CARS®, FOR APPLI-
OIM, 8 — DML A b stE NOTE *@ %, PAGEZ. 0l 1OADING MURES) FREFACE, 1A, 2, 3, 4, 5, 9, 14 AND 15,
F. ONLY CARS WITH "SOUND* FLOORS WILL BE USED, CARS WITH STEEL ALOOR ENDS
TYPICAL END BLOCKING FOR CARS WITH AND/OR EXPOSED STEEL BOLSTERS WHICH INTERFERE WITH PROPER POSITIONING OR
: NAILING OF THE DUNNAGE WILL NOT BE USED, SEE "END BLOCKING FOR CARS
EXPOSED STEEL BOLSTERS WITH EXPOSED STEEL BOLSTERS® DETAIL ABOVE, FOR APPLICATION OF DUNNAGE
—_— - METHODS WHICH PERMIT THE USE OF SOME CARS THAT HAVE EXPOSED STEEL
SHE GENERAL NOTE "F*. . THE BLOCKING AS SHOWN IS APPLICABLE COMPONENTS, ‘
l'g”"gnﬂ'g‘!’ fTEM. DASST AS NECESSARY FOR THE UNCRATED G. WHEN ANY STRAP IS SEALED AT AN END-OVER-END LAP JOINT, OR AS SHOWN IN

DETAILS "A" AND "3* ON PAGE 4, A MINIMUM OF TWO (2) SEALS, BUTTED
TOGETHER, WITH TWO (2) PAIR OF CRIMPS PER SEAL MUST BE USED,

H, CAUTION; STAKE POCKETS WILL BE USED FOR ANCHORING TIEDOWN STRAPPI
WHENEVER POSSIBLE, DO NOT USE SWIVEL RING TYPE ANCHOR DEVICES. IF
OTHER TYPES ARE USED, THEY MUST BE OF SUFFICIENT WIDTH TO RECEIVE 2* STRAP-
PING, AND ALSO BE OF A DESIGN WHICH WILL PROVIDE A BEARING SURFACE
ACROSS THE FULL WIDTH OF THE STRAPPING THAT WiLL NOT DEFORM A STRAP,
ESPECIALLY AT THE EDGES, WHEN IT IS TENSIONED.

J, TO ACHIEVE PROPER CABLE TENSION, EMPLOY TWO (2) CABLE “"GRIPPERS® AND AN
APPLICABLY SIZED "COME-A-LONG® TYPE MECHANICAL HOIST,

| BiLL OF MATERIAL K. CAUTION: I IS RECOMMENDED THAT CABLE SE INSTALLED TO THE APROXIMATE
UNEAE FEET oM FoET ANGLE SHOWN; HOWEVER, IF IACEMENT OF THE CAR STAKE POCKETS PREVENTS
Wwee THIS, CARE MUST BE EXERCISED TO ENSURE THAT THE CABLES ON THE SAME SIDE OF
" xe s 3 THE LADING BE INSTALLED SO THER RETENTION FORCES ACT IN OPPOSITE LONGI-
TUDINAL DIRECTIONS ~— CONTACT OF THE CABLE WITH THE EDGE OF THE LADING
xe » ot IS PROHBITED,
NARS NO. REGD POUNDS {CONTINUED AT LEFT)
04 (4~ “ 2-V/4
() & PRy INDICATES 2*
404 (6%) A e TIAL STRAPPN
ROPE, STEEL WRE, 1/2° 00’ REGD oS AFTER TENSIONING
cue, - 24 REQD 10.5185 STRAP, INDICATES SEAL
P, 5/9 (ALT SO 1/2°, 8 RiQD) s ;.sus VIEW 8———u, ™
TIMBLES, STANDARD, 1/2° -3 mao - 251 view s—Y]
(GENGRAL NOTES CONTINUES )

L. DUNNAGE LUNBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING IS OF
NOMINAL SIZE UNLESS OTHERWISE DIMENSIONED, . FOR EXAMMLE, 2° X &
MATERIAL IS ACTUALLY 1-4/8% THICK BY 5-3/9° WiDE.

. NOTICE: A STAGGERED NAIUNG PATTERN WILL BE USED WHEN DUNNAGE 1S
NAILED TO THE FLOOR OF THE TRANSPORTING VEHICLE, OR WHEN LAMI-
NATING DUNNAGE, ADDITIONALLY, THE NAILING PATTERN FOR AN UPPRR

LAMINATED DUNNAGE WILL\BE ADJUSTED AS REQUIRED SO THAT A
:ﬁ&m MECE WILL NOT 8¢ THROUGH ONTO OR RIGHT M= VIEW A VIEW B
IOt A WINL tN A LOWER PMCE, . QNE SEAL WITH -ONE TWO SEALS WITH
PAR OF CRIMPS PER TWO (2) STAKE TWO (2) PAR OF
nA. POCKET PROTECTORS  CRIMPS PER SEAL,
UNDER BACH STAKE
POCKET,
MATERIAL SPECIFICATIONS DETAIL A DETAIL B
ALUMMR —--~———=t DOUGLAS Fik OR COMPARABLE LUMBER WITH STRAGHT GRAIN METHOD OF INSTALLING 2° STIAPPING METHOD OF INSTALLING 2 STRAPING
' AND MEE OF MATERIAL DEFECTS, REF: FED SPEC MM-L-731, NMD PAD AT STAKE POCKET, :r:)sux( POCKET PROTECTORS ( ALT.
NANLS ——eemmeem- ; COMMON, CEMENT COATED Ok CHEMICALLY ETCHED.
I #8F, FED SPEC FF-N-103,
ALT:  ANNULAR-RING TYPE NAIL OF SAME SIZE.
e WRE, PLAN, PREFORMED, REGULAR LAY, 11,5 TONS,
Soee H o  FLEXBLE WBC, MACWIYTE WIRE ROPE CO ( OR BOUAL ). LOAD AS SHOWN
RER  FED SMEC MW-4N0. o QUANTITY WHGHT ( AMROX)
CLIPS e 1 U BOLT, CROSY, HEAVY DIRY (OR CAUAL ), amg‘mmmm ' ’I.:: s
TYRE 1 OL IV, CLASS A, B, OR C. My FED SMC QQ-3-M. DUNNAGE 154 L3S

TOTAL WEIGHT 4,009 LBS

SN0, HER
B oo oo Pae 3

PROVECT @SK 433-67
Figure 7-5-Continued. (Sheet 2 of 3.)
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(D HerDR, 2° X 6* X PI* (THIMED) (2 REQD). NAL THE FRST
MECE TO THE CAR FLOOR W/1-008 NAIL EVERY 8°, NAIL EACH ADDI-
TIONAL MECE W/1-60d NAIL EVERY ., SEE GENERAL NOTE *M* ON

PAGE 3.
@ sack-ur creaT, 20 x 6t x %07 ( ) (4 REQD). POSTION ¥

FROM THE END OF MECE MARKED (1) AND NAIL THE FRST MACE TO

THE CAR FLOOR W/5-30d NALS, NAIL EACH ADDITIONAL MECE

W/5-60d NAILS, :
(® sIDE BLOCKING, 2° X 6 X 20° (DOUBLED) (4 REGD), NAL THE
FIRST MECE TO THE CAR FLOCR W/5-304 NAILS, NAIL THE SECOND
PECE TO THE FIRST IN A LIKE MANNEL,
(@ STRAMING SOMD, 2* X 6 X T-7-1/2° (2 REQD),

() STEEL STRAPIING, 2° X 030" X 3'0" (2REQD), STARLE TO MECE
ISOMETRIC. VIEW MAXKED () W/A stanes,
" PAD, 2° X 050 su»u-wuoumo). POSITION UNDER AND
SEAL TO PIECE MARKED (3). SEE “DETAIL AS ABOVE, ALT; STAKE
POCKET MOTECTOR (8 REQD), TWO (2) USED UNDER EACH TiE-
DOWN FACILITY WITH MECE MARKED (). SEE "DETAL §° AJOVE, -

SEAL FOR 2° STRAPAING (12 REQD), SEE GENIRAL NOTE *G* ON

BILL OF MATERIAL .
[EF 1 3 LINEAR FEET - BOMRD FEET
2> X6 04 w
) ® r=y/)
60d (&) ’
‘ [STEEL STRAPPING, 7° X .090° % REQD — 7
P@ SEALS FOR 2% STRAPPING W QD Ius.|
\ STAPLES FOR 2° STRAPHING ~ & MQD - N
[]
‘.
i LOAD AS SHOWN
A o QUINIILY  WEME (AMROX)
SUPPORT MAINTENANCE
WQ(M)—-—l-—-——O,mm
DUNNAGE
TOVAL WEIGHT =ommeeee 4,443 LIS

END vu»:wo' @é -

PROJECT G3E 48367
Figure 7-5-Continued. (Sheet 3 of 3.)
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OR

000 00 00 AN

SIDE VIEW
on OR c)or(E OR

SKETCH-1 SKETCH-2 SKETCH-3
DETAIL OF TIE-DOWN DEVICE DETA!IL OF CHAIN WITH TURN DETAIL OF CHAIN THRU
IN CUSHIONED RUB RAIL BUCKLE THRU CUSHIONED CUSHIONED RUB RAIL SLOTS

RUB RAIL SLOTS

Figure 7-6. Restraining M730 or M48 on cushioned
rub-rail flatcars.
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SIDE VIEW

L

)

REAR VIEW

TIEDOWN

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
uantities to be loaded on each type of car, sed figure 7-
[table 7-1l[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)

ltem 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.
Shackles. For vehicles having a 1-
in.-dia hole in the towing brackets,
use a l-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.

Brandon single chain tiedown
device, %-in.-dia excelloy chain,
or similar, proof-tested at 27,500
Ib. 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.

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

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

B 4 ea unit

C 4 ea unit

D 2 ea unit
when required

E 2 ea unit
when required

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
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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 The chains must be applied in the
following manner:

a. Attach the two chain tiedowns without the turnbuckle
(see sketch 3 offig 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 Ib. 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:



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 | 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)

ltem 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 Ib for M730; 1/2-in.-dia
excelloy, or comparable, steel
chain, proof-tested at a mini-
mum of 27,500 Ib for M48.

General Instructions
1. Shippers should specify cars equipped with
tiedown

TM 55-1425-585-15-1

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 | 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 lll. 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.
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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 7-3lrepresents 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 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) (3.15m) (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) (3.15m) (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) (3.15m) (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) (3.12m) (1.29 m)

*Above top of rail.
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APPENDIX
REFERENCES

. Field Manuals (FM)
FM 1-100

FM 5-36

FM 55-15

. Supply Bulletins
SB 760-20

. Air Force Manuals
TO 1-1B-40

TO 1C-130-9

. Arm Regulation (AR)

AR 5529
AR 55-162

AR 70-39
AR 95-16
AR 385-40
AR 746-1

. Technical Manuals (TM)

TM 5-330
T™ 5-725
TM 9-1410-585-14

TM 9-1425-585-14

TM 9-1440-585-12
TM 9-1450-585-10
TM 94935-585-14/1
TM 9-4935-587-12
T™ 38-250

TM 55-208

TM 55-312

TM 55-405-9

TM 55-450-8

TM 55-450-10/1-
AFM 76-3

TM 55-450-11

TM 55-450-12

Army Aviation Utilization
Route Reconnaissance and Classification
Transportation Reference Data

Adopted Items of Material and Army Reportable Items

Handbook of Weight and Balance Data
Cargo Loading Manual USAF Series C-180 Aircraft

Military Convoy Operations in CONUS
Permit for Oversize, Overweight, or Other Special Military Movements on
Public Highways in the Contiguous States and District of Columbia
Criteria for Air Transport and Airdrop Material
Weight and Balance-Army Aircraft
Accident Reporting and Records
Color, Marking, and Preparation of Equipment for Shipment

Planning and Design of Roads (Vehicle Cone Index)

Rigging

(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 .

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

Operator and Organizational Manual: Intercept-Aerial Guided Missile
System (Launching Station)

Operator's Manual, Carrier, Guided Missile Equipment, Self-Propelled:
M730

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

Operator and Organizational Maintenance Manual: Organizational Main-
tenance Guided Missile System Shop Equipment AN/TSM-95

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

Railway Equipment Characteristics Data

Military Convoy Operations in CONUS

Weight and Balance

External-Transport Procedures

Air Transport of Supplies and Equipment Standard Loads in US Air
Force C-130 Airplane

Air Transport of Supplies and Equipment: Helicopter External Loads,
Rigged with Air Delivery Equipment, June 1968

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
T™M 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, lllinois 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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By Order of the Secretary of the Army:

W. C. WESTMORELAND,
General, United States Army,
Official: Chief of Staff.
VERNE L. BOWERS,
Major General, United States Army,
The Adjutant General.

Distribution:
To be distributed in accordance with DA Form 12-32 (qty rqgr block no. 99) direct and general support maintenance
requirements applicable to the Chaparral Missile System.

*U.S. GOVERNMENT PRINTING OFFICE: 1990 0 - 261-888 (22727)



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETEING WRONG WITH PUBLICATION

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN...JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEARIT OUT, FOLD IT
AND DROP IT IN THE MAIL. DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

BEEXACT PIN-POINTWHEREITIS | |N THIS SPACE, TELL WHAT IS WRONG
pace [ Pane [ roure I rasie | AND WHAT SHOULD BE DONE ABOUT IT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA FORM 2028 2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
1JUL79 =, ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.



PIN: 013812-000



This fine document...

Was brought to you by me:

Liberated Manuals -- free army and government manuals

Why do I do it? I am tired of sleazy CD-ROM sellers, who take publicly
available information, slap “watermarks” and other junk on it, and sell it.
Those masters of search engine manipulation make sure that their sites that
sell free information, come up first in search engines. They did not create it...
They did not even scan it... Why should they get your money? Why are not
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US
Government and is NOT protected by Copyright. Feel free to share,
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please
provide a link to liberatedmanuals.com, so that free manuals come up first in
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

— Sincerely
Igor Chudov

http://igor.chudov.com/

— Chicago Machinery Movers



http://www.liberatedmanuals.com/
https://www.machinerymoverschicago.com/
http://igor.chudov.com/
http://www.liberatedmanuals.com/

