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CHAPTER 1

INTRODUCTION

1-1. Purpose and Scope
a. This manual provides transportability guid-

ance for logistical handling and movement of the
heavy expanded mobility tactical truck (HEMTT),
models M977, M978, M983, M984, M984E1, M985,
and M985E1 (GMT). It contains information con-
sidered appropriate for safe transport of the
trucks. Included are technical data, as well as
safety considerations, which will be useful in plan-
ning for worldwide movement by the various
transportation modes. Where considered appropri-
ate, metric equivalents are given in parentheses
following the dimensions or other measurements.

b. This manual is intended for transportation of-
ficers and other personnel responsible for move-
ment of HEMTTs or for providing transportation
services.

1-2. Safety
Precautionary measures required during move-
ment of the HEMTT are contained in chapter 3.

1-3. Definitions of Warnings, Cautions, and Notes
Throughout this manual, warnings, cautions, and
notes emphasize important or critical guidance.
They are used for the following conditions:

a. Warning. Instructions that, if not followed,
could result in injury to or death of personnel.

b. Caution. Instructions that, if not strictly ob-
served, could result in damage to or destruction of
equipment.

c. Note. An operating procedure or condition
that must be emphasized.

1-4. Reporting of Recommendations and Comments
Users of this manual are encouraged to submit
comments and make recommended changes for its
improvement. Comments and recommendations
should be prepared on DA Form 2028 (Recom-
mended Changes to DA Publications and Blank
Forms) and forwarded to Commander, Military
Traffic Management Command Transportation En-
gineering Agency, ATTN: MTT-TRS, PO Box 6276,
Newport News, VA 23606-0276. Electrically trans-
mitted messages should be addressed to CDR
MIMCTEA FT EUSTIS VA//MTT-TRS//. A reply
will be furnished by this command.

1-1
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CHAPTER 2

TRANSPORTABILITY DATA

Section I. GENERAL

2-1. Scope and an 11-ton load capacity. Each vehicle, except
This chapter provides a general description and for the M983 truck tractor (PATRIOT) and the
identification photographs of the HEMTTs, as well M978 fuel-servicing truck, is equipped with a
as tabulated data that will assist in the movement crane for self-loading and unloading.
of the vehicles. b. M977 Truck, Cargo, 10-Ton, 8x8. This HEMTT
2-2. Description is equipped with a 7-ton capacity crane and is

a. General. The HEMTT is a 10-ton, 8x8 truck shown in figure 2-1.

with a diesel engine, an automatic transmission,

2-1
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2 - 2

Figure 2-1. HEMTT family of 10-ton, x8 vehicles.
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c. M978 Truck, Fuel-Servicing, 10-Ton, 8x8. This
HEMTT has a 2,500-gallon capacity and is shown
in figure 2-1.

d. M983 Truck, Tractor, 10-Ton, 8x8. This
HEMTT is issued with two different fifth wheels.
The tractor (NSN 2320-01-099-6421) with crane
and 2-inch fifth wheels is used with the PER-
SHING II missile system and semitrailers with 2-
inch kingpins. The tractor (NSN 2320-01-097-
0247) without crane and with the 3.5-inch fifth
wheels is used with the PATRIOT missile system
and semitrailers with 3.5-inch kingpins (fig 2-1).

e. M984E1 Truck, Wrecker, Recovery, 10-Ton, 8x8.
This HEMTT has a crane with a 14,000-pound ca-
pacity at 9 feet and a cargo bed (fig 2-1).

f. M985 Truck, Cargo, 10-Ton, 8x8. This HEMTT
has a crane with a 5,400-pound capacity at 16.5
feet (fig 2-1).

g. M985E1 Truck, Cargo, 10-Ton, 8x8, Guided
Missile Transporter (GMT). The M985E1 is the
same as the M985 except that the length is 420.5
inches. The bed is lengthened to receive PATRIOT
missile rounds.

2-3. Transportability Drawings
Detailed transportability drawings  o f  the
HEMTTs, with dimensions and tiedown and lifting
provision load-rating capacities, are shown in fig-
ures 2–2 through 2–5.
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Figure 2-2. Left-side and rear elevation of M977 or M985 truck, cargo, 10-ton, 8x8.
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Figure 2-3. Left-side and rear elevations of M983 truck, tractor, 10-ton, 8x8.
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Figure 2-4. Left-side and rear elevations of M978 truck, fuel-servicing, 10-ton, 8x8.
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Figure 2-5. Left-side and rear elevations of M984E1 truck, wrecker, recovery, 10-ton, 8x8.
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Section Il. CHARACTERISTICS AND RELATED DATA

2-4. General Transportability Characteristics

Data contained herein are applicable to the model
number or national stock number (NSN) shown.
Changes in model number or NSN may affect the
loadability of the item as related to the guidance
shown in this manual.

a. M977 Truck Cargo, 10-Ton, 8x8, With Light
Crane.
National stock number:

WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Line item Number
WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Performance:
Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Inflation:
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire}
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crane capacity
At 19 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At 9 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data:
Length operational (not reducible) . . . . . . . . . .
Width:

Operational over mirrors . . . . . . . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over spare tire . . . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors and spare tire re-
moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors, hand bars, and spare
tire removed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight:
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2320-01-097-0260
2320-01-099-6426

T39518
T59278

61 mph (98 km/h)
300 mi (483 km)

Diesel
150 gal (568 L)
47 ft (14.33m)

43°
45°

13 in. (0.33m)
23.8 in. (0.60m)

16.00R20
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in.2(0.08m 2)
240.3 in.2 (0.16 m2)

40 psi (276 kPa)
63.4 psi (437 kPa)

2,500 lb (1134 kg)
4,500 lb (2041 kg)
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400.5 in. (10.17 m)

140.0 in. (3.56 m)

102.0 in. (2.85 m)
96.0 in. (2.44 m)

112.0 in. (2.85 m)
101.0 in. (2.57 m)

3,634 ft3 (102.85 m3)

2,388 ft3 (67.58 m3)

2,247 ft3 (63.60 m3)

38,800 lb (17600 kg)
59,700 lb (27080 kg)

Axle load (curb  weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,625 lb (4820 kg)
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,625 lb (4820 kg)
No. 3 ale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,775 lb (3980 kg)
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,775 lb (3980 kg)

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,000 lb (6350 kg)
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,000 lb (6350 kg)
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,850 lb (7190 kg)
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,850 lb (7190 kg)

b. M985 Truck, Cargo, 10-Ton, 8x8 Medium
Crane.
National stock number:

WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Line item number:
WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Performance:
Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 mph (98 km/h)
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mi (483 km)

2320-01-097-0261
2320-01-100-7673

T39654
T39586

Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size………………….. . . . . . . . . . . . . . . . . . . . .
Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…

Inflation:                                                
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crane capacity
At 16.5 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data
Length operational (not reducible) . . . . . . . . . .
Width:

Operational over mirrors . . . . . . . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over spare tire . . . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors and spare tire re-
moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors, hand bars, and
spare tire removed . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight:
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Diesel
150 gal (568 L)
47 ft (14.33 m)

43°
45°

13 in. (0.33 m)
23.8 in. (0.60 m)

16.00R 20 x L
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in.2(0.08 m2)
240.3 in.2(0.16m 2)

41.3 psi (285 kPa)
64.8 psi (447 kPa)

5,400 lb (2449 kg)
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400.5 in. (10.17 m)

140.0 in. (3.56 m)

102,0 in. (2.59 m)
96,0 in. (2.44 m)

112.0 in. (2.85 m)
101.0 in. (2.57 m)

3,634 ft3 (102.85 m3)

2,388 ft3 (67.58 m3)

2,247 ft3 (63.60 m3)

39,650 lb (17985 kg)
62,100 lb (28169 kg)
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Axle load (curb weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,475 lb (4751 kg)
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,475 lb (4751 kg)
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,350 lb (4241 kg)
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,350 lb (4241 kg)

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,575 lb (6158 kg)
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,575 lb (6158 kg)
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,475 lb (7927 kg)
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,475 lb (7927 kg)

c. M978 Truck, Fuel-Servicing, 10-Ton, 8x8.
National stock number:

WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Line item number:
WWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WOWN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Performance:
Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Inflation:
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data:
Length operational (not reducible) . . . . . . . . . .
Width:

Operational over mirrors . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over spare tire . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors and spare tire re-
moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors, hand bars, and
spare tire removed . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight:
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Axle load (curb weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2320-01-097-0249
2320-01-100-7672

T58161
T87243

61 mph (98 km/h)
300 mi (483 km)

Diesel
150 gal (568 L)
47 ft (14.33 m)

43°
38º

13 in. (0.33 m)
23.8 in. (0.60 m)

16.00R 20 x L
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in.2 (0.08 m2)
240.3 in.2 (0.16 m2)

38.9 psi (268 kPa)
58 psi (400 kPa)
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400.5 in. (10.17 m)

140.0 in. (3.56 m)

102.0 in. (2.59 m)
96.0 in. (2.44 m)

112.0 in. (2.85 m)
101.0 in. (2.57 m)

3,634 ft3 (102.85 m3)

2,388 ft3 (67.58 m3)

2,247 ft3 (63.60 m3)

38,150 lb (17305 kg)
58,850 lb (26694 kg)

11,050 lb (5012 kg)
11,050 lb (5012 kg)
8,025 lb (3640 kg)
8,025 lb (3640 kg)

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,175 lb (6883 kg)
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,175 lb (6883 kg)
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,250 lb (6464 kg)
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,250 lb (6464 kg)

d. M983 Truck, Tractor, 10-Ton, 8x8 (for PER-
SHING II), With 2-Inch Fifth Wheel.

National stock number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Line item number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Performance:

Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Inflation:
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crane capacity:
At 10 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fifth wheel (kingpin size) . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data
Length operational (not reducible) . . . . . . . . . .
Width:

Operational over mirrors . . . . . . . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over generator . . . . . . . . . . . . . . . . . . . . . .
Operational over spare tire . . . . . . . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors removed . . . . . . . . . . . . . . . . . . . . . . . . . . .
With mirrors and generator re-

moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Weight:

Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight (with kingpin

load) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Axle load (curb weight):

No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No, 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2320-01-099-6421
T59117

61 mph (98 km/h)
300 mi (482 km)

Diesel
150 gal (568 L)

42.5 ft (12.95 m)
43°
66°

13 in. (0.33 m)
23.8 in. (0.60 m)

16.00R20
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in. 2 (0.08 m2)
240.3 in. 2 (0.16 m2)

14,620 lb (6632 kg)

44.8 psi (309 kPa)
57.5 psi (397 kPa)

16
2 in. (0.05 m)

350.5 in. (8.90 m)

140.0 in. (3.56 m)

102.0 in. (2.59 m)
96.0 in. (2.44 m)

125.0 in. (3.18 m)
112.0 in. (2.85 m)
101.0 in. (2.57 m)

3,550 ft3 (100. 45 m3)
2,586 ft3 (73.19 m3)

2,317 ft3 (65.57 m3)

39,200 lb (17781 kg)

59,800 lb (27125 kg)

12,300 lb (5579 kg)
12,300 lb (5579 kg)
7,300 lb (3311 kg)
7,300 lb (3311 kg)

13,925 lb (6316 kg)
13,925 lb (6316 kg)

2 - 9
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No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

e. M983 Truckj Tractor, 10-Ton,
OT), With 3.5-Inch Fifth Wheel.
National stock number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Line item number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Performance:

Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Inflation:
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fifth wheel (kingpin size) . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data:
Length operational (not reducible) . . . . . . . . . .
Width:

Operational over mirrors . . . . . . . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over spare tire . . . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors and spare tire re-
moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors, hand bars, and
spare tire removed . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight:
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight (with kingpin

load) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Axle load (curb weight):

No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15,975 lb (7246 kg)
15,975 lb (7246 kg)

8x8 (for PATRI-

2320-01-097-0247
T88677

61 mph (98 km/h)
300 mi (483 km)

Diesel
150 gal (568 L)

42.5 ft (12.95 m)
43”
66°

13 in. (0.33 m)
23.8 in. (0.60 m)

16.00R20
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in.2 (0.08 m2)
240.3 in.2 (0.16m2)

33.6 psi (232 kPa)
46.0 psi (317 kPa)
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3.5 in. (0.09 m)

350.5 in. (8.90 m)

140.0 in. (3.56 m)

102.0 in. (2.59 m)
96.0 in. (2.44 m)

112.0 in. (2,85 m)
101.0 in. (2.57 m)

3,180 ft3 (90.01 m3)

2,090 ft3 (59.14 m3)

1,967 ft3 (55.66 m3)

32,150 lb (14583 kg)

49,650 lb (22521 kg)

10,900 lb (4944 kg)
10,900 lb (4944 kg)
5,175 lb (2347 kg)
5,175 lb (2347 kg)

11,400 lb (5171 kg)
11,400 lb (5171 kg)
13,425 lb (6090 kg)
13,425 lb (6090 kg)

f. M984E1 Truck, Wrecker, Recovery, 10-Ton, 8x8.
National stock number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2320-01-195-7641
Line item number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T63093

Performance:
Maximum speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuel tank capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turning radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Angle of departure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance:
Under axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Under fuel tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tires:
Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Inflation:
Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Footprint (average per tire):
Unloaded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground pressure (average per tire):
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maximum payload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crane capacity:
At 9 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At 11.8 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At 16.4 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At 18.2 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Military load classification:
Empty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dimensions and shipping data
Length operational (not reducible) . . . . . . . . . .

With recovery boom folded/ removed..
Width:

Operational over mirrors . . . . . . . . . . . . . . . . . . . . . .
Operational over hand bars and tire

bulge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational, basic vehicle . . . . . . . . . . . . . . . . . . . . .

Height:
Operational over spare tire . . . . . . . . . . . . . . . .
Operational over cab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cube:
Operational . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors and spare tire re-
moved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

With mirrors, hand bars, and
spare tire removed . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight:
Curb weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gross vehicle weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Axle load (curb weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Axle load (gross vehicle weight):
No. 1 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 2 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 3 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. 4 axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2-5. Unusual Characteristics
The HEMTTs have no unusual
would require special attention
ature, atmospheric pressure,

61 mph (98 km/h)
300 mi (483 km)

Diesel
150 gal (568 L)
47 ft (14.33 m)

43°
38°

13 in. (0.33 m)
23.8 in. (0.60 m)

16.00R20
Radial with tube

60 psi (414 kPa)
90 psi (621 kPa)

117.3 in.2 (0.08 m2 )
240.3 in.2 (016m2 )

43.7 psi (301 kPa)
76.7 psi (529 kPa)

14,000 lb (6350 kg)
12,000 lb (5443 kg)
8,000 lb (3629 kg)
6,000 lb (2722 kg)

19

393.5 in. (9.99 m)
357.5 in. (9.08 m)

140,0 in. (3.56 m)

102.0 in, (2,59 m)
96.0 in. (2.44 m)

112.0 in (2.85 m)
101,0 in. (2.57 m)

3,570 ft3 (101.05m3 )

2,346 ft3 (66.39 m3 )

2,208 ft3 (62.49 m3 )

50,900 lb (23088 kg)
76,200 lb (34564 kg)

11,950 lb (5420 kg)
11,950 lb (5420 kg)
13,500 lb (6124 kg)
13,500 lb (6124 kg)

6,100 lb (2767 kg)
6,100 lb (2767 kg)

32,000 lb (14515 kg)
32,000 lb (14515 kg)

characteristics that
be given to temper-
or humidity vari-
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ations during their exposure to normal transporta-
tion environments.

2-6. Hazardous and Dangerous Characteristics
The HEMMT will not present any special hazard-
ous or dangerous characteristics during exposure
to normal transportation environments.

NOTE

Those regulations and/or transportation
procedures normally associated with vehi-
cles containing diesel fuel will apply.

2-11



TM 55-2320-279-14

CHAPTER 3

SAFETY

General safety considerations and precautions for
the handling and movement of the HEMTT are as
follows:

a. The truck will not be left unattended while
the engine is running.

b. All personnel must stay clear of the truck
when it is being operated in reverse, and the area
will be clear of obstacles.

c. Personnel must not stand or walk under the
truck when it is being lifted.

WARNING

Fire extinguishers must be readily avail-
able during all loading and unloading op-
erations.

WARNING
If the truck is operated during loading
and unloading operations, proper ventila-
tion must be provided. Prolonged inhala-
tion of carbon monoxide fumes could be
fatal.

3-1
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CHAPTER 4

AIR TRANSPORTABILITY GUIDANCE

4-1. Scope
This chapter provides air transportability guidance
movement of the HEMTTs. It covers technical and
physical characteristics of HEMTTs, as well as
safety considerations. It also prescribes the materi-
als required to prepare, load, unload, and tie down
the HEMTTs on US Air Force aircraft.

4-2. Maximum Utilization of Aircraft
The loads described in this chapter are not maxi-
mum loads. Additional cargo and/or personnel
within allowable load limits and restrictions, pre-
scribed by pertinent safety regulations, can be
transport.

4-3. Applicability
a. US Air Force Aircraft. When prepared for

loading as described in paragraph 4-5, the
HEMTTs are transportable in C-130, C-141, and
C-5 aircraft.

b. Tiedown Devices. The HEMTTs will be tied
down in accordance with section IV of applicable
procedures in TO IC-XXX-9.

c. Loadmaster. The loadmaster will ensure that
the loaded equipment is secured in accordance
with restraint criteria outlined in TO 1C–XXX-9.

4-4. Safety
In addition to the safety precautions contained in
chapter 3, the following procedures should be
noted:

a. The activity offering the equipment for air
transport must notify the aircraft commander, or
designated representative, when hazardous materi-
als are to be transported and whether these mate-
rials have been prepared for shipment in accord-
ance with TM 38-250/AFR 71-4.

b. The vehicle fuel tank must not be more than
three-fourths full.

c. The vehicle must be tied down according to
procedures in TO 1C-XXX-9.

d. Each vehicle must be checked carefully to
ensure that all loose items are properly secured.

WARNING

Fire extinguishers must be
able during all loading and
erations.

readily avail-
unloading op-

WARNING

Proper ventilation must be provided
during loading and unloading operations.
Prolonged exposure to carbon monoxide
fumes could be fatal.

CAUTION
The vehicles must not exceed 3 mph
inside the aircraft or on the loading
ramps.

4-5. Preparation of Equipment
a. Communication antennas must be removed

and stowed.
b. All basic items (BII) not required for transport

use must be stowed and secured.
c. Spare tire must be removed from all HEMTTs

and secured during transport in C-130 and C–141
aircraft.

d. The ladder, handrails, mirrors, cover, and
vent rollover rail must be removed from the M978
as identified in appendix E, TM 9-2320-279-10 and
secured for shipment in C–130 and C-141 aircraft.

e. Forward and rear warning lights must be re-
moved from the M984E1.

f. Bows, tarps, and items in the cargo bed must
not exceed the height of the vehicle cab.

g. Generator must be removed from the M983
for PERSHING II and secured to an HCU-6/E
(463L) pallet for transport in C-130 and C-141 air-
craft.

h. All vehicles to be loaded in C-130 aircraft
must not exceed 43,000 pounds gross weight or
13,000 pounds single axle weight.

CAUTION

If the M984E1 is to be loaded on the C-
130, the cargo bed must be removed to de-
crease the curb weight from 50,900 pounds
to 43,000 pounds or less.

NOTE

The M985E1 (modified M985 with H1AB
8108 crane and extended frame) has not
been certified for transport aboard C-130
aircraft.

i. For C–141 transport, the gross weight must
not exceed 62,000 pounds for the M977, M978, and
M983 and 68,000 pounds for the M984E1 and
M985. Maximum individual axle weight must not
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exceed 20,000 pounds. When individual axle
weights exceed 10,000 pounds, axles shall be
placed in compartments I through M (columns 20
through 36). Maximum rear tandem axle weight
shall not exceed 32,000 pounds for the M977,
M978, and M983 and 38,000 pounds for the
M984E1 and M985. Maximum forward tandem
axle weight must not exceed 30,000 pounds.

NOTE

The M985E1 (modified M985 with H1AB
8108 crane and extended frame) has not
been certified for transport aboard C-141
aircraft.

j. For C-5 transport, the gross vehicle weight
must not exceed 62,000 pounds for the M977,
M978, and M983 and 68,000 pounds for the
M984E1 and M985. Maximum rear tandem axle
weight must not exceed 32,000 pounds for the
M977, M978, and M983 and 38,000 pounds for the
M984E1 and M985. Maximum forward tandem
axle weight must not exceed 30,000 pounds.

k. All four shackles must be installed (one in
each forward and aft tiedown provision). If a
shackle is missing, a screw pin anchor shackle
with a pin size of 1.5-inch diameter (NSN 4030-00-
169-9297 or equivalent) must be installed.

4-6. Transport by US Air Force Aircraft
a. All HEMTTs require the same amount of

ramp and approach lumber shoring for loading
into or unloading from the C–130. The ramp sup-
port shoring is 20 by 11 by 10 inches thick. The ap-
proach shoring consists of:

(1) Four pieces, 1.5- by 11.5-inch by 5-foot.
(2) Four pieces, 1.5- by 11.5-inch by 4-foot.

(3) Four pieces, 1.5- by 11.5-inch by 2-foot.
b. All HEMTT vehicles require the same amount

of ramp and approach lumber shoring for loading
into or unloading from the C–141 aircraft. The
ramp shoring is 20 by 11 by 10.5 inches thick. The
approach shoring consists of:

(1) Four pieces, 1.5- by 11.5-inch by 8-foot.
(2) Four pieces, 1.5- by 11.5-inch by 7-foot.
(3) Four pieces, 1.5- by 11.5-inch by 6-foot.
(4) Four pieces, 1.5- by 11.5-inch by 5-foot.
(5) Four pieces, 1.5- by 11.5-inch by 4-foot.
(6) Four pieces, 1.5- by 11.5-inch by 3-foot.
(7) Four pieces, 1.5- by 11.5-inch by 2-foot.

NOTE

Any two pieces of the above lumber, 1.5
inches thick by 11.5 inches wide, can be
replaced with two pieces of 0.75-inch ply-
wood of equal length and 22 inches wide.

c. Approach lumber shoring is stacked two
pieces wide with the center matching each tire
track of the vehicle. Shoring is stacked with the
longest piece on the ground, and each piece added
is 1 foot shorter until the desired height is
reached.

d. The HEMTT is backed into the aircraft to its
tiedown position and the parking brakes are set.

e. Suggested tiedown patterns are shown in fig-
ures 4-1 through 4–3. The tiedown devices re-
quired, the location of tiedown points, the corre-
sponding fittings to which the devices are secured,
and the number and capacity of devices required
for loading and securing the vehicles are listed in
tables 4-1 through 4-3.
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Figure 4-1. Typical tiedown diagram for HEMTT in US Air Force C-130 aircraft.
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Figure 4-2. Typical tiedown diagram for HEMMT in US Air Force C-141 aircraft.
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Figure 4-3. Typical tiedown diagram for HEMTT in US Air Force C-5 aircraft.
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4-7. Internal and External Transport by US Army tions for either internal or external transport by

Aircraft US Army fixed-wing aircraft or helicopter.

The HEMTT exceeds the size and weight limita-

Table 4-1. Tiedown Data for HEMTT in US Air Force C-130 Aircraft (Fig 4-1)

Table 4-2. Tiedown Data for HEMTT in US Air Force C-141 Aircraft (Fig 4-2)
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Table 4-3. Tiedown Data for HEMTT in US Air Force C-5 Aircraft (Fig4-3)
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CHAPTER 5

HIGHWAY TRANSPORTABILITY GUIDANCE

Section II. GENERAL

5-1. Scope CAUTION

This chapter provides highway transportability Trucks must not exceed 3 mph during
guidance for movement of the HEMTTs. It covers loading or unloading operations.
technical and physicial characteristics of HEMTTs,
as well as safety considerations. It also prescribes 5-3. General
the materials and guidance required to prepare, Although overwidth permits are required in most
load, tie down, and unload the HEMTTs. areas, the HEMTTs can be transported under

5-2. Safety
their own power for highway movement in conti-

In addition to the safety precautions contained in
nental United States (CONUS) and overseas areas.
The vehicles may also be transported by semi-

chapter 3, movement is subject to all safety laws, trailers.
rules, and regulations applicable to commercial
carriers. Overseas movements are governed by the-
ater regulations.

Section Il.  SELF-PROPELLED MOVEMENT

5-4. US Highways
The length, height, weight, and axle loads of the
HEMTTs are within the legal limits of the inter-
state highways and those major highways desig-
nated by the Federal Highway Administration
(FHWA) for vehicles 102 inches (2.59 m) wide.
However, the width of the HEMTTs exceeds the
width limitation of 96 inches (2.44 m) on all high-
ways not designated for vehicles 102 inches (2.59
m) wide by the FHWA and will require permits for
movement (AR 55–162). With assigned payloads,
the trucks will encounter many restrictions for
gross vehicle weight and tandem axle loads. How-
ever, most restrictions can be resolved by permits.
Where maximum permit limits are exceeded, certi-
fication as "essential to the national defense" may
be required.

5-5. European Highways
Movement restrictions of the HEMTTs (without
payloads) will be minimal except for width. How-

ever, with assigned payloads, the trucks will en-
counter numerous restrictions throughout Europe
and will require special permits and selective rout-
ing. The International Road Federation (IRF),
Geneva, Switzerland, publishes maximum legal di-
mensions and weights for highway vehicles in for-
eign countries. Since the HEMTTs do not match
vehicle configurations established by the IRE, as-
sistance for intheater or incountry clearance for
dimensions and vehicle weights can be obtained
from the 4th Transportation Command, Oberursel,
Germany.

5-6. Other Countries
The HEMTTs (without payloads) may encounter
width restrictions in certain countries, but world-
wide restrictions are minimal. With assigned pay-
loads, the trucks will encounter numerous restric-
tions and require permits and selective routing.

Section Ill. TRANSPORT BY SEMITRAILER

5-7. General will be required because size and weight limita-

The HEMTTs can be transported over highways by tions will be exceeded. One army semitrailer that

military or commercial semitrailers of adequate can transport the HEMTTs is the M872 towed by

size and capacity. This section provides for the the M915 truck-tractor. However, movement of the

movement of a disabled vehicle or the movement HEMTT load by semitrailer will be restricted be-

of the HEMTT for administrative or logistical pur- cause of the width, gross vehicle weight, and

poses. In CONUS and in overseas areas, permits tandem axle weights.
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WARNING
Loads with a high center of gravity have a
tendency to overturn at normal highway
speed. Drivers should exercise extreme
caution when entering curves or inclined
road conditions. Potholes or uneven pave-
ment will also increase overturning possi-
bilities.

The National Network of Highways (NNH) con-
sists of the US Interstate System and designated
portions of highways in the Federal-Aid Primary
(FAP) system. For the NNH, the length limitations
do not include the total length of the tractor and
semitrailer. However, the length limit without
permit for semitrailers is 48 feet (14.63 m). The
width limit for the NNH is 102 inches (2.59 m).
On highways not included in the NNH, the Ameri-
can Association of State Highway and Transporta-
tion Officials (AASHTO) policy limitation without
permits for length of truck-tractor and semitrailer
is 60 feet (18.29 m). Width and height limitations
are 96 inches (2.44 m) and 13 feet 6 inches (4.12 m),
respectively.
The axle load limitation without permits for a US
highway system, as published by AASHTO, is
20,000 pounds (9072 kg) per single axle and 34,000
pounds (15442 kg) per tandem axle.

5-8. Preparation for Transport
Preparation of the HEMTTs for semitrailer trans-
port includes the following procedures:

a. All basic issue items (BII) should be secured to
preclude damage en route.

b. Spare tire should be removed and secured on
the vehicle.

c. Each vehicle should be reduced to a cab
height of 101 inches, except for the M978 supports,
which are on top of the fuel-servicing tank and are
107.7 inches.

d. Communication antennas should be removed
and stowed.

e. Personnel should not be allowed on semi-
trailer during loading or unloading operations.

5-9. Loading and Tiedown on Semitrailer
a. The HEMTTs may be driven on the semi-

trailer over suitable ramps or a loading deck. They
may also be lifted and placed on the semitrailer by
a crane of adequate capacity.

b. The bill of materials for blocking and tiedown
of the HEMTT on a semitrailer is shown in table
5-1. A blocking and tiedown diagram compatible
with standard loading practices that will offer ade-
quate restraint is provided in figure 5-1. Data con-
cerning application of materials are provided in
table 5-2.
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Figure 5-1. Blocking and tiedown diagram of the HEMTTon an M872 semitrailer.
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Table 5-1. Bill of Materials for Blocking and Tiedown of the HEMTT on an M872 Semitrailer (Fig 5-1)

Table 5-2. Application of Materials for Blocking and Tiedown of the HEMTT on an M872 Semitrailer (Fig 5-1)
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CHAPTER 6

MARINE AND TERMINAL TRANSPORTABILITY GUIDANCE

Section I. GENERAL

6-1. Scope
This chapter provides marine and terminal trans-
portability guidance for movement of the
HEMTTs. It covers technical and physical charac-
teristics of HEMTTs, as well as safety consider-
ations. It also prescribes the materials and guid-
ance required to prepare, load, tie down, and
unload the HEMTTs.

6-2. Safety
In addition to the safety precautions contained in
chapter 3, the following should be noted, as appli-
cable:

a. If ammunition and/or explosives are to be
transported with the vehicles, the activity offering
the cargo for transport must notify the carrier in
compliance with paragraph 2-7, AR 55-228.

b. Ammunition, explosives, and vehicles will be
handled and stowed in accordance with provisions
contained in Title 46/Title 49, Code of Federal
Regulations.

c. Fire extinguishers must be available during
loading and unloading operations.

d. Vehicle fuel tanks must not be more than
one-fourth full.

e. All slings, lifting rings, shackles, and other
items used in loading and discharge operations

should be inspected for their condition and ade-
quate capacity.

f. All personnel should be cautioned not to stand
or walk under vehicles being lifted.

g. All lifts should have at least two tag lines at-
tached to control the swing of the vehicles while
suspended.

6-3. Water Shipment
Marine transport of the HEMTTs can be accom-
plished without significant restrictions because of
vehicle dimensions or weight. Hold-by-hold analy-
sis for hatch length, stowage, and height and boom
capacity is required for cargo ships, with most
ships having holds capable of stowing the
HEMTTs. Except for the LARC V and LARC XV,
logistics-over-the-shore (LOTS) craft can carry the
HEMTTs.

NOTE

The methods described in this chapter are
recommended procedures for lifting and
securing HEMTTs. Other methods of han-
dling and stowing may be used provided
they will ensure safe delivery without
damage.

Section Il. LOADING AND SECURING

6-4. General Rules for Stowing
a. General. Whenever possible, the HEMTTs

should receive the protection of below-deck stow-
age. In general, good stowage of vehicles means ve-
hicles are placed fore and aft as close ‘together as
practicable with minimum spacing between outer
vehicles and sweatboards. Breakable parts are pro-
tected, and spare parts are in or near the vehicles.
Vehicles are stowed in neutral with brakes set and
battery terminals disconnected and are secured
with adequate blocking and lashing. Securing in-
cludes blocking of wheels on all four sides so that
the vehicles cannot move in any direction; bracing
of individual vehicle blocks to bulkheads, stan-
chions, and other vehicle blocks; and lashing of ve-
hicle with wire rope or chain.

NOTE
Department of Transportation Exemption
(DOT-E-7280) authorizes DOD to ship ve-

hicles with fuel tanks three-quarters full
when vehicles are loaded on vessels that
are adequately ventilated by power blow-
ers, such as the roll-on/roll-off (RORO)
vessels.

b. Lifting. Lifting points on the HEMTTs are
identified in figures 2–2 through 2–5. Forward lift-
ing provisions are the same on all vehicles, but
rear lifting provisions are different on each model.
The M977 and M985 requires removing the rear
cargo bed end panel. The M978 rear lift points are
reached by opening access panels on top of the
pump and reel compartment and require special
shackles (fig 6–2). The M983 lift points are at the
rear ends of the frame. The M984E1 lift points are
at the top of the recovery crane unit. Each differ-
ent model will require different sling leg lengths
for level lifting. A typical lifting diagram for the
HEMTT is shown in figure 6-1, and a drawing of
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the special shackles for lifting the M978 is shown
in figure 6-2.

WARNING
Early model HEMTT vehicles did not
have lifting provision. Should you have to
lift a vehicle that has not been modified
for lifting provisions use wheel nets under

axles number 1 and 4 and 9-foot spreader
bars above the vehicle. Place a 4- x 4- x
48-inch piece of lumber at the upper out-
side half of each tire to keep the net and
lifting leg clear of the vehicle. The lumber
is manually held as lift is started. When
the vehicle’s weight is on the sling, fric-
tion will hold the lumber in place.
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Figure 6-2. Special shackle required for lifting HEMTT M978 vehicle.
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c. Loading. Vehicles are always loaded onto ves-
sels in their minimum configuration; that is, re-
duced height, width, and length, with or without
cargo. The vehicles can be lifted by crane of ade-
quate capacity or driven onto landing craft, beach
discharge and amphibious lighters, and landing
ship tanks. The HEMTTs can also be driven onto
the decks of barges from a pier when tidal condi-
tions are suitable and ramps are available. The ve-

hicles can be lifted by shoreside or floating cranes
of adequate capacity onto seagoing vessels. Jumbo
booms and heavy-lift chip’s gear may be used in
loading vehicles onto vessels. The vehicles can be
driven or towed onto roll-on/roll-off vessels.

d. Tiedown. Typical blocking and tiedown details
for the HEMTT are shown in figure 6-3. The bill
and application of materials are contained in
tables 6-1 and 6-2, respectively.
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Figure 6-3. Blocking and tiedown of HEMTTs in a general cargo vessel.
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6-5. Special Design Ships
Seatrain vessels, roll-on/roll-off (RORC) vessels,
landing ships, and attack-cargo vessels are all
equipped with patented lashing gear and pre-posi-
tioned fittings in the deck. With proper application
of lashing gear, blocking and bracing will not be
required, Different classes of RORO vessels have
different grid patterns for pre-positioned fittings.
RORO ships are ideal for transport of the
HEMTTs.

6-6. Barges and Lighters
The HEMTTs can be transported in SEABEE
barges and LASH lighters, with hatch covers in
place. When the HEMTTs are transported by

SEABEE barges or LASH lighters, the vehicles
must be secured with blocking and tiedowns as
shown in figure 6–3 and materials applied as indi-
cated in tables 6–1 and 6–2. Barge stability is no-
ticeably affected by the placement of heavy items;
therefore, the HEMTTs should be loaded in a
manner to counterbalance variations in the loca-
tions of the center of gravity. (After loading one
vehicle in one end of a barge or lighter, load an-
other vehicle in the opposite end before loading a
vehicle next to the first vehicle.) Shoring is not
generally used beneath vehicles equipped with
rubber tires. Deck surfaces should be dry and free
of grease and/or debris.

Table 6-1. Bill of Materials for Blocking and Tiedown of HEMTT in General Cargo Vessel (Fig 6-3)

Table 6-2. Application of Materials for Blocking and Tiedown of HEMTT in General-Cargo Vessel (Fig 6-3)

6-7. Landing Ships, Landing Crafts, and Amphibious
Vehicles
When HEMTTs are moved for extended distances
or through rough waters, blocking and tiedowns
must be used. In most cases, the vessels are
equipped with turnbuckles with a sheep’s-foot on

one end that fits into a deck cloverleaf. On vessels
that do not have cloverleaf and patented lashings,
a suitable substitute may be used. When the
HEMTTs are moved to or from vessels secured to
piers or in sheltered anchorages, only tiedowns
will be required.

6 - 7
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CHAPTER 7

RAIL TRANSPORTABILITY GUIDANCE

Section I.  GENERAL

7-1. Scope
This chapter provides rail transportability guid-
ance for movement of the HEMTTs. It covers tech-
nical and physical characteristics of HEMTTs, as
well as safety considerations. It also prescribes the
materials and guidance required to prepare, load,
tie down, and unload the vehicles.

7-2. Maximum Utilization of Railcars
Additional cargo, as approved by the activity offer-
ing the vehicles for transport, may be loaded with
the vehicles.

7-3. Safety
In addition to the safety precautions contained in
chapter 3, the following items should be noted as
applicable.

Section Il. TRANSPORT  

7-4 General
The transportability guidance contained in this
section is applicable when the HEMTT is trans-
ported on CONUS railways. When loaded on a
standard deck-height flatcar, the HEMTTs are
within height and width limitations of the Associa-
tion of American Railroads (AAR) “Outline Dia-
gram for Single Loads Without End Overhang on
Open-Top Cars” and can be moved without restric-
tion. No special preparation of the HEMTTs will
be required.

7-5. Preparation for loading
The decree of preparation for shipment depends on
the operational commitment. As a minimum, the
following should be accomplished.

a. Vehicle should be in its minimum shipping
configuration.

b. Antennas should be removed and stowed.
c. All basic issue items (BII) should be removed

and stowed.

a. The HEMTTs should not exceed 3 mph when
on loading ramps and railcars.

b. Guides should be in full view of the vehicle’s
operator.

c. Guides should maintain a safe distance and lo-
cation in front of the vehicle or on the next rail-
car.

d. Cranes, gantries, outriggers, and movable
parts should be secured in their shipping position
with half-inch wire rope and cable clamps whether
equipped or not equipped with positive locking de-
vices for movable components.

ON CONUS RAILWAYS

7-6. Loading on General Purpose Flatcars
a. The HEMTTs may be placed in the tiedown

position on the flatcar by a crane of adequate ca-
pacity, or they may be driven or towed onto the
flatcar if a suitable ramp or bridge is available.

b. The load illustrated in figure 7-1 is based on a
minimum flatcar width of 9 feet 6 inches. Figure
7-1 provides a tiedown diagram that is compatible
with standard loading practices that will offer ade-
quate restraint. Blocking and tiedown details are
shown in figure 7-2. The bill and application of
materials for blocking and tiedown are provided in
tables 7-1 and 7-2, respectively.

NOTE
A staggered nailing pattern should be
used when lumber of laminated lumber is
nailed to the floor of a railcar. The nailing
pattern for an upper piece of lumber
should be adjusted as required so that a
nail for that piece will not be driven into
or against a nail in the lower piece.
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7-7 Loading on Special Purpose (Chain Tiedown) devices and two center tiedown rails running the

Flatcars length of the car on each side of the center sill.

a. The load shown in figure 7-3 is based on the Table 7-3 presents materials and their application

use of CONUS center rail chain-tiedown flatcars for securing HEMTTs on center rail chain-tiedown

or similar types of flatcars. The flatcar shown is flatcars. These flatcars are for vehicles over 25,000

equipped with special heavy-duty chain tiedown pounds and vehicles up to 40,000 pounds inclusive.

Table 7-1. Bill of Materials for Blocking and Tiedown of HEMTT on CONUS General-Purpose Flatcar (Figs 7-1 and 7-2)

Table 7-2. Applications of Materials for Blocking and Tiedown of HEMTT on CONUS Flatcars (Figs 7-1 and 7-2)
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GENERAL INSTRUCTIONS

Loading rules, 1A, 2, 3, 4, 5, 7, 9, 12, 13, 14, 15, 19, 19A, 19B, and 19C appearing in section 1 of the General 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.

C A U T I O N

Vehicles loaded on center rail chain-tiedown flatcars are loaded with the gearshift lever wire
tied in neutral and parking brakes set.
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Figure 7-3. Tiedown diagram for HEMTT on CONUS center rail chain-tiedown flatcars.
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figure 7-3
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b. Conventional wood deck chain-tiedown flatcars, including those in the DODX fleet, usually are
equipped with four parallel channels that run the full length of the flatcar deck: two channels are about
30 inches apart and two other channels run along the outer edges of the car or just inboard of the tread-
way loading area of the car. These channels are recessed so that the top is flush with the deck surface and
each channel contains numerous (usually 8 to 12) chain anchors, each of which has an attached 10- to 12-
foot chain. The chain anchors can be moved along the channel and locked in place where needed. At the
free end of the chain, a hook, which is passed through the tiedown shackle on the vehicle being loaded, is
pulled hand-tight and is hooked back onto the chain or may be hooked directly to the shackle. Tension is
then applied to the chain by tightening a turnbuckle built into the chain assembly or by turning a ratchet
or screw-jack in the anchor block. An open-end wrench is required for tightening the turnbuckles. A ¾-
inch squaredrive heavy-duty socket wrench is required to tighten the ratchet at the anchor blocks. Open
hooks should be wire-tied to prevent them from becoming disconnected during over-the-road forces en-
countered en route.

Table 7-3. Application of Materials for Tiedown of Hemtt on Center Rail Chain-Tiedown Flatcar (Fig 7-3)

GENERAL INSTRUCTIONS

Loading rules 4, 5, 7, 11, 15(g), 19, 19A, 19B, and 19C appearing in section 1 of the Rules Governing the Loading of
Commodities on Open-Top Cars and Trailers, published by the Association of American Railroads, provides applicable
guidelines and are mandatory in application.

CAUTION

Vehicles loaded on conventional wood deck chain-tiedown flat-cars are placed in the tiedown
position with the gearshift placed in neutral and the parking brakes set.

The load shown in figure 7-4 depicts the use of conventional wood deck chain-tiedown flatcars. The appli-
cation of materials for tiedown of the HEMTT on a conventional wood deck chain-tiedown flatcar is pro-
vided in table 7-4.
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figure 7-3
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Table 7-4. Application of Materials for Tiedown of HEMTT on Conventional Wood Deck Chain-Tiedown Flatcar (Fig 7-4)

GENERAL  INSTRUCTIONS

Loading rules 4, 5, 7, 11, 15(g), 19, 19A, 19B, and 19C appearing in section 1 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 Ill. TRANSPORT OF FOREIGN RAILWAYS

7-8. General
The transportability guidance contained in this
section is applicable when the HEMTTs are trans-
ported on foreign railways. Consideration is given
to single and multiple vehicle movements for the
types of flatcars normally used for the movement
of this type of vehicle. When loaded on a suitable
flatcar, the HEMTT can be transported, with some
restrictions, within European countries with the
Gabarit International de Chargement (GIC) (for-
merly PPI) gauge railways; this also applies to the
majority of the countries in the Middle East,
South America, Australia, India, and Pakistan. In
the Middle East and South America, the clear-
ances vary by country, and each country will re-
quire a separate check. In Australia, India, and
Pakistan, wide or broad railways provide greater
clearance and fewer restrictions. Because of the

various systems and clearances used by different
countries, evaluation of transport capability must
be made on an individual basis.

7-9. Transport on Foreign-Service Flatcars
The HEMTTs can be transported on many foreign-
service flatcars. To comply with the dimensional
requirements of the GIC clearance diagrams, the
HEMTTs must be reduced to their minimum ship-
ping configuration. At the reduced configuration,
the HEMTTs can be moved, without restrictions,
on standard flatcars throughout Europe. The ma-
terials required for blocking and tiedown of the ve-
hicles on foreign-service flatcars are essentially
the same as those used for rail within CONUS. De-
tailed guidance is contained in the 4th Transporta-
tion Command Pamphlet 55-2, Tiedown Guide of
Rail Movement, and may be obtained from the 4th
Transportation Command, Oberursel, Germany.
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