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By Order of Wilber M. Brucker, Secretary of the Army:
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Official : Chief of Staff.
HERBERT M. JONES,
Major General, United States Army,

The Adjutant General.
Distribution :
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NG: State AG; units—same as Active Army.
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For explanation of abbreviations used, see AR 320-50.
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b. Diagram of Corps, Organic and Assigned Troops.

CORPS ORGANIC AND ASSIGNED TROOPS
OFF-223 WO045 EM-2,474

RGG-2,742
\
\
HQ, CORPS \ TOE 521 HQ CO, CORPS TOE 52:2
OFF-98 WO-16 EM-145 OFF-5 W04 -EM-55
AGG-259 AGG-64
.\
HQ & HQ BTRY, CORRS ARTY MP CO, CORPS TOE 1937A
TOE 6:501A OFF5 EM-193
OFF31 W05 EM-132 AGG-198
AGG-168 %
)
FA OBSN BN TOE 6-575\ ENGR TOPO CO, CORPS TOE 5-167A
OFF-39 WO-12 EM736 OFF4 W03 EM-107
AGG-787 \ AGG-114
l‘f* 5.2907
\
SIG BN, CORPS TOE 118N ©
OFF41 W05 EM-1,106 -
AGG 1,152 \

5. Task Force

- A task force consists of those units (command, intelligence, combat,
and service) necessary to carry out certain planned operations (tasks).
It has no fixed organization and may be organized from Army, Navy,
or Air Force units, or it may be a ‘combination of any two or of all
three. A task force designed for ope operation might be especially
strong in armored units; in another, amphibious units might be
predominant,
t

6. Logistical Commands

a. General. The logistical command is a highly flexible organiza-
tion consisting of a headquarters and headquarters company and the
requisite force of service units organized to execute a specific adminis-
trative or logistical support mission augmented by tactical units if
required for rear area defense. The logistical command is normally
assigned to the communications zone, but may be assigned or attached
to an army or an independent task force for the purpose of operating
a service command i BRort thereof,
TAGO 1221B Gt




<‘C2/

6 5/*

b. Headquarters, Logistical Command. A headquarters and head-
quarters company is organic to the logistical command. The organi-
zation of these headquarters is flexible and should be tailored to fit
the mission assigned. The staff organization will be designed to fit
the responsibilities of the command.

¢. Service Units. Service units of the required numbers and types
are assigned or attached as necessary to accomplish the assigned mis-
sion. Nondivisional logistical units will be standard or cellular TOE
technical service units organized into optimum sized major units for
specific tasks.

d. TOE Type Headquarters. At the present time, there are three
types of TOE headquarters and headquarters company, logistical
commands (Types A, B,and C). These headquarters are available to
provide the nuclei for organizing logistical commands. These head-
quarters are designed to command and control service forces as indi-
cated below :

(1) Logistical Command Type A (TOE 54-1 and 54-2).

(a) Organizational chart for headquarters, logistical command A.
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(b) Capabilities.

1. When provided with approprlate technlcal and other service forces,
to furnish army or communications zone type support to a combat
force of approximately 80,000 men by—

(a) Operating a service command in support of an army, or
(b) Operating a small section (advance, intermediate, or base) of
a communications zone, or
(¢) Operating a major territorial subdivision of one of the above,
such as a base, a district, or an area.
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2. When provided with appropriate technical and other service forces,
‘administration 4pd rehabilitation of an area in which civil means
are inadequate bécause of natural disaster or enemy action.

(c) Strength.

1. Headquarters, and ‘headquarters company, logistical command A:
Offt 55 ANC1 WO 4 EM 122 Apgg 182.

2. Logistical commandlA: Agg 182 plus assigned or attached tech-
nicai and other service forces (9,000 to 15,000).

(@) Basis of allocation. \\One per supported force of approximately
30,000 troops when required to provide administrative suppoert; or 1
per separate administfi\ative or logistical mission, as required.

(e) Mobility. Commensurate with the mission and the force being
supported. RL\

(2) Logistical Command Type B (TOE 54-101 and 54-102).

(a) Organizational chart for headquarters, logistical com-

mand B.
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(b) Capabilities.

1. When prc&ided with appropriate technical and other serv-
ice forces)\to provide communications zone type support
to a combat, force of approximately 100,000 men by—

(a) Operating a small section (advance, intermediate, or
base) of a (%ommunlcatlons zone, OT

(b) Operating aymajor territorial subdivision of one of the
above, such as a base, a district, or an area, or

(¢) Operating a service command in support of a task force.

2. When provided Wif){l appropriate technical and other serv-

ice forces, administration and rehabilitation of an area
AN
in which civil means are inadequate because of natural
disaster or enemy action.
(¢) Strength.

1. Headquarters, and headquarters company, logistical com-
mand B: Off 117 AN(E%l WO 17 EM 222 Agg 357.

2. Logistical command B: Agg 357 plus assigned or attached
technical and other service forces (85,000 to 60,000).

(d) Basis of allocation. One perisupported force of approxi-
mately 100,000 troops when required to provide adminis-
trative support; or 1 per separate administrative or logis-
tical mission, as required. %

(e) Mobility, Commensurate with the mission and the force
being supported.

(8) Logistical Command Type C (TOE 54-201 and 54-202).
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ORGANIZATION, TECHNICAL, AND LOGISTICAL DATA
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CHANGES No. 1

HEADQUARTERS,

DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C., 27 August 1957

;, FM 101-10, 6 September 1956, is changed as follows:
. 1. Remove pages 7, 8, 9, and 10 and substitute revised pages 7, 8,

9,and 10; add new pages 10.1 and 10.2.

/ 2. Remove pages 93 and 94 and substitute revised page 93, and

page 94.
[AG 320 (20 Jun57)]

By Order of Wilber M, Brucker, Secretary of the Army:

Official :

HERBERT M. JONES,
Major General, United States Army,
The Adjutant General.

. Distribution:

Active Army:
DCSPER
ACSI
DCSOPS
DCSLOG

Technical Stf, DA

TPMG

CofCh
Technlcal Stf Bd
USCONARC
USARADCOM
OS Maj Comd
MDW

Armles
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Div
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Regt/Gp
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Ft & Camps

MAXWELL D. TAYLOR,
General, United States Army,

Chief of Staff.

USMA
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ARWC
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PMST Jr Div Units
PMST Mii Sch Div Units
Gen Depots

Sup Sec, Gen Depots
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RTO

Trans Terminal Comd
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Mil Dist
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Mil Mis

ARMA

N@: State AG; units—same as Actlve Army.

USAR: Same as Active Army.

For explanatlion of abbreviations used, see AR 320-50.
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b. Di},gram of Corps, Organic and Assigned Troops.

CORPS ORGANIC AND ASSIGNED TROOPS
OFF-223 W0-45 EM-2,474

AGG2,742
HO, CORPS Tos\zl-l Ha CO, CORPS TOE 522
OFF98 WO-16 EM OFF5 W04 EMS55
AGG-259 \ AGG-64
Ha & Ha BTRY. CORPS ARTY MP CO, CORPS TOE 13.37A
TOE 65014 OFF5 EM-13
OFF31 W05 EM132 AGe.198
AGG-168
FA OBSN BN TOE 6575 \ ENGR TOPO CO, CORPS TOE 5-167A
OFF39 WO-12 EMT36 T OFF4 W03 EM-107
AGG-787 \ AGG-114
5-2907
$IG BN, CORPS TOE 11-I5N
OFF41 W05 EM-1,106
AGG 1,152

5 Task Force

" A task force consists of those units (comm d intelligence, combat,
and service) necessary to carry out certain pl nned operations (tasks).

It has no fixed organization and may be organlz\(? from Army, Navy,:

or Air Force units, or it may be a combination\of any two or of all
three. A task force designed for one operation might. be especially
strong in armored units; in another, amph1b101}s units might be
predominant.

6. Logistical Commands

a. General. The logistical command is a flexible administrative
headquarters organized to provide logistical support to field armies
or smaller units acting independently. The logistical command is
normally assigned to the communications zone, but 1n1t1ally may be
assigned to an army or an independent task force for the purpose of
operating a service command. A headquarters and a headquarters
company are organic to the logistical command; additional units are
assigned or attached as necessary to accomplish the assigned mission.
There are three types of loglstmal commands, each of which has the

7S »



6

requisite capabilities for the support of operations of a given size and
scope.
b. Logistical Command (A).
(1) Diagram of Logistical Command (A) Organic Troops.

ORGANIC TROOPS LOG CMD () -
: OFF59 W04 EM-123
\ AGG-186 .
\ .

\

HQ LOG CMD (A) TOE\\54-1A HQ CO, LOG CMD (A) TOE 54-ZA
OFF56 WO0-3 EMBS OFF3 W01 EM-38
AGG-144 Y AGG-42 .
\ 52907
(2) Capabilitics. 5\ .
(a¢) When provided with appropriatc scrvice forces, to furnish
army and commumcatlons zone support to a combat
force of approx1mately 30,000 mcn (comparable to a
rcinforced division) by——
1. Opcrating an army scryice command. ‘
2. Opcrating a small section (advance, intcrmediate, or
base) of a communications zonc. .
3. Opcrating a major territorial subdivision of one of the
above, such as a base, a disfrict, or an area.
()] Admlmstra,tlon and 1chab1htatlon of an arca in which civil
means are inadcquate duc to hatural disaster or enemy

action. "\
(3) Basis of Allocation: as required. S\
(4) Mobility: fited. .,

¢. Logistical Command (B).
(1) Diagram of Logistical Command (B) Organic Troops.

ORGANIC TROOP LOG TMD (8)
OFF 118 W0-16 EM-223
_ AGG-357

HQ LOG CMD (B) TOE 54-101A
OFF-115 WO-14 EM-166
AGG-295

|
HQ Co, LOG CMD (B) TOE 54-102A

OFF-3 W02 EM-57
AGG-62

5-2907
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. (2) Capabilities. °, C
:. () When provided with appropriate service forces, to provide
communicatigns zone support to a combat force of approx-
imately 100 000 men (comparable to a reinforced corps)
: by— )
. 1. Operating a small section (advance, intermediate, or base)
of & communications zone.
2. Operating a major territorial subdivision of one of the
. above, such as a base, a district, or an area.
(6) Administration and rehabxhtatlon of an area in which civil
means are inadequate due to natural disaster or enemy
. action.
(3) Basis of Allocation: as requu‘ed
(4) Mobility: fixed.
d. Logistical Command (C).
(1) Diagram of Logistical Command (C) Organic Troops.

v _ ORGANIC TROOPS L0G CMD €
OFF-176 WO0-24 EM-315
AGG-515

HQ LOG CMD (C) TOE 54-201 HQ CO, LOG CMD (C) TOE 54-202
OFF-173 WO0-22. EM-261 ‘ OFF-3 W0-2 EM-54
AGG-456 AGG-59
5-2907




(2) Capabilities.

(a) When provided with appropriatc service forces, to provide
communications zone support to a field army.

1. Operating a section (advance, intermediate, or base) of
8 communications zone.

2. Operating 8 major territorial subdivision of one of the
above such as a base, a district, or an area.

3. Operating a small, undivided communications zone.

(b) Administration and rehabilitation of an area in which civil
means fre inadequate due to natural disastcr or enemy
action. 3

(3) Basis of Allpcation: as required.
(4) Mobility: ﬁ&ied.

)

\

\

4]
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Study the territory which will comprise the communications zone.

Lineg of communications, geography, climate, and extent of develop-

ment Qll affect the troop list. A survey or estimate of probable
destruc\i\on from enemy or other causes must be made.

¢. Study the political organization, economy, density of popula-
tion, probable attitude of the inhabitants, and extent of destruc-
tion of their\installations and local government. Determine whether
population will be controlled by military government or by civil
affairs support\q\f an existing government. Determine the size and
composition of a‘\r\nilitary government staff for the communications
zone headquarters: as well as of a national military government
headquarters for eatch nation in the communications zone. Deter-
mine needs for military government units by type of occupation
and by major and minor political subdivisions of each country.
Determine the requireni‘qnts for psychological warfare forces for an
effective consolidated propaganda program. Economy of personnel
and established doctrine dictate adherence to existing political
boundaries and governmental structure in determining military
government requirements.

d. Detcrmine a tentative grganization of communications zone
to include any necessary division into base, intermediate, or ad-
vance sections. The logistical éqmmand is a suitable nucleus for a
communications zone section.

e. Add troop units of the technital and administrative services to
the basic logistical commands as T quired for the accomplishment
of the assigned missions. \\

f. Each service having been provided with an adequate troop
list to accomplish its primary mission, check the troop list to ensure
that it includes the following units for installations and hcadquarters
involving more than one service.

(1) Adjutant general service. Postal units at each major head-
quarters, port, depot, staging area, and recreation area.

(2) Engineer service. Utilities detachments at each major
headquarters, port, general depot, staging area, and recrea-
tion area. Fire-fighting detachments aNach city, port,
hospital, and troop camp. N

(3) Finance service. Finance disbursing sections\qt each major
headquarters, hospital, port, and troop camp.

(4) Military police service. Gate detachments at each major
headquarters, hospital, port, and depot. Guard_detach-
ments for each train, Military Railway Service.

93
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(5) Quartermaster service. Laundry detachments at each recrea-
tion area, staging area, and troop camp. Quartermaster
service- companies may be added to port and depot troop
lists to increase their capacity with greater economy -in
trained manpower than would result if additional port
companies, depot companies, and ammunition companies
were added. .

(6) Signal service. Signal operations detachments at each major
headquarters, port, hospital, depot, and troop camp.

(7) Transportation service. Transportation car companies for
major headquarters. Transportation truck units for depots,

- staging areas, ports, and recreation areas.

(8) Bulk allotment. Sufficient bulk allotment must be provided
to furnish personnel for the many headquarters and special
organizations, not provided for in tables of organization and
equipment. Normally the -communications zone head-
quarters itself is chargeable against the bulk allotment.
Headquarters for intersectional services may require tables
of distribution from the bulk allotment. Each communi-
cations zone section will require a suballocation from the
bulk allotment for the organization of district headquarters
and recreation area headquarters, and for other special tasks.

g. Make a final check comparing the services to insure that they
are balanced with each other.

k. Troop requirements for defense of communications zone installa-
tions, facilities, and lines of communications will vary with the terrain,
size of the area, the local political situation and the enemy airborne,
amphibious, and guerilla capability. Forces such as armored cavalry
regiments, separate infantry regiments and battalions will be re-
quired. Locally recruited home guard units may be utilized to aug-
ment the above military forces. Divisional size units located in the
communications zone may be used as defense forces in an emergency,
however such employment would be by dlrectlon of the Theater Army
Commander. Y

i. Figures on division slices are given in paragraph 53a. Figures
on air wing slices are given in paragraph 53b. The total strength of
the communications zone troop list should approximate the sum of the
communications zone portions of the division slices and the air wing
slices. The following figures are given as a further guide:

(1) Advance section supporting an independent corps and
operating a port, a small military railway service, and an
area 50 miles deep by 20 miles wide; 35,000 to 50,000 total;
a figure of 40,000 may be used as an early approximation.

% 'FOR .OFFICIALUSE ONLY




FOREWORD

This manual is for use as a planning guide only. It provides gen-
eral planning data for general staff officers of all echelons. Detailed
reference data are found in tables of organization and equipment,
field manuals, technical manuals, technical bulletins, and supply
bulletins as outlined in DA Pamphlets in 310 series. The principles
and procedures of administration are contained in FM 100-10; the
dutics of staff officers and the principles and procedures of stafl
action arc contained in FM 101-5.

Where tons are shown, the short ton (2,000 1b) is intended unlcss
the long ton (2,240 1b) or the measurement ton (40 cu ft) is specified.

Caution: Data contained hercin are based on experience prin-
cipally from World War II, and can be applied to the future only
with judgment and diserimination. Wherever 2 known factor is
available, it should be used instead of one from this manual.

Tables and examples in chapters 1 through 9 are not, in all cascs,
based on latest tables of organization and equipment, and computa-
tions must be adjusted accordingly.

All agencies will institute an immediate review of the contents of
this manual and submit recommendations for changes or revision direct
to Commandant, Command & General Staff College, Fort Leaven-
worth, Kans. within 120 days after receipt of this publication, and
thereafter as changes to TOE or equipment effect contents of manual.
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CHAPTER 1
ORGANIZATION

Section . GENERAL

1. Department of the Army—Organization
* (Fig. 1, Organization, Department of the Army, will be issued later.)
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Section IL. FIELD ARMY, CORPS, TASK FORCE, AND
LOGISTICAL COMMAND

3. Field Army

a. General. The field army is & flexible combat force capable of
independent operations. Normally, it consists of & headquarters,
organic army troops, two or more corps, and reinforcing combat and
service troops. For composition of the branches of a field army see
paragraphs 47 through 53.

b. Diagram of Field Army Organic and Special Troops.

FIELD ARMY ORGANIC AND SPECIAL TROOPS
OFF-486° W0-78 N-1 EM-2,657

AGG-3,222
HQ, ARMY TOE S1-1A HQ CO, ARMY TOE S1-2A
OFF-383 WO049 N1 EM-641 OFF-11 W0~4‘ EM-125
AGG-1,074 AGG-140
HQ SP TROOPS, ARMY TOE 51-3A1 MP CO, (ARMY) TOE 19-37A
OFF-6 WO0-1 EM-11 OFF-5 EM-193
AGG-18 AGG-198
SIG BN (OPNS) TOE 11:954 ENGR AERIAL PHOTO REPRODUCTION CO
OFF-56 WO0-12 EM-1,171 TOE 5-54
AGG-1,239 OFF-6 w04 EM-191
AGG-201
ENGR BN (TOPO) (ARMY) TOE S§-55A 52807
OFF-19 W0-8 EM-325
AGG-352
1 Medicat service wilt be provided on an area basis by cellular teams from TOE 8-500 series -
as required.
4. Corps

a. General. The corps is-a flexible combat force consisting of a
headquarters, organic and assigned corps troops, two or more attached
divisions, and reinforcing combat- and service troops that may be
attached in accordance with its mission. The functions of & corps
in an army are primarily tactical. The functions of a separate corps
arc both tactical and administrative. o
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4-6
b. Diagram of Corps, Organic and Assigned Troops.

CORPS ORGANIC AND ASSIGNED TROOPS
OFF-223 WO0-45 EM-2474

AGG-2,742
HQ, CORPS TOE 521 Ha €O, CORPS TOE 522
OFF98 WO16 EM-145 OFF5 W04 EMS5
AGG-259 AGG64
Ha & HQ BTRY, CORPS ARTY MP CO, CORPS TOE 1937
TOE 6-501A OFF5 EM-193
OFF31 WoS EM-132 AeG198
AGG-168
FA OBSN BN TOE 6575 ENGR TOPO CO, CORPS TOE 5.167A
OFF39 Wo12 EM736 OFF4 W03 EM-107
AGG-787 AGG-114
5-2907
SIG BN, CORPS TOE 11-18N
OFF41 W05 EM-,106
AGG 1,152

5. Task Force

A task force consists of those units (command, intelligence, combat,
and service) necessary to carry out certain planned operations (tasks).
It has no fixed organization and may be organized from Army, Navy,
or Air Force units, or it may be a combination of any two or of all
three. A task force designed for one operation might be especially
strong in armored units; in another, amphibious units might be
predominant.

6. Logistical Commands

a. General. The logistical command is a highly flexible organiza-
tion consisting of a headquarters and headquarters company and the
requisite force of service units organized to execute a specific adminis-
trative or logistical support mission augmented by tactical units if
required for rear area defense. The logistical command is normally
assigned to the communications zone, but may be assigned or attached
to an army or an independent task force for the purpose of operating
a service command in support thereof. Togistical commands are not
normally assigned or attached to a field army which is part of a
Theater Army Organization.
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b. Headquarters, Logistical Command. A headquarters and head-
quarters company is organic to the logistical command. The organi-
zation of these headquarters is flexible and should be tailored to fit
the mission assigned. The staff organization will be designed to fit
the responsibilities of the command.

¢. Service Units. Service units of the required numbers and types
are assigned or attached as necessary to accomplish the assigned mis-
sion. Nondivisional logistical units will be standard or cellular TOE
technical service units organized into optimum sized major units for
specific tasks.

d. TOE Type Headquarters. At the present time, there are three
types of TOE headquarters and headquarters company, logistical
commands (Types A, B, and C). These headquarters are available to
provide the nuclei for organizing logistical commands. These head-
quarters are designed to command and control service forces as indi-
cated below :

(1) Logistical Command Type A (TOE 54-1 and 54-2).

(a) Organizational chart for headquarters, logistical command A.

Commander
. = ?T-J
i 1 ) 1 i | |
sl 2 2 4
i 1 1 I 1
A Wi & Fin of stt 1A M
i | 1 ] il | 1 i | ]
Cmt Of Engr Surig Ord Off Proc OF [ Sg ot Taams OAF
]
Ha Co [}
[}

Assigned ar attached | Service units
——— e e e e o = — — — o
‘as required for assignea mission)
r -1 r_.L_._‘ r._.L-_I r._.L__.I

I | i | | | | |
[ | VO | | S| e__J

(b) Capabilitics.

1. When provided with appropriate technical and other service forces,
to furnish army or communications zone type support to a combat
force of approximately 30,000 men by—

(a) Operating a service command in support of a separate field
army, or
(b) Operating a small section (advance, intermediate, or base)
of a communications zone, or
(¢) Operating a major territorial subdivision of one of the above,
such as a base, a district, or an area.

é



6

2. When provided with appropriate technical and other services forces,
administration and rehabilitation of an area in which civil means
are inadequate because of natural disaster or enemy action.

(c) Strength.__

1. Headquarters, and headquarters company, logistical command A:
Off 55 ANC1 WO4 EMI122 Agg.182.

2. Logistical command A: Agg 182 plus assigned or attached tech-
nical and other service forces (9,000 to 15,000).

(d) Basis of allocation. One per supported force of approximately
30,000 troops when required to provide administrative support; or 1
per separate administrative or loglstical mission, as required.

(e) Mobility. Commensurate with the mission and the force being
supported.

(2) Logistical Command Type B (TOE 54-101 and 54-102).

(@) Organizational chart for headquarters, logistical command

B.

Commander
and Aides

l
Deputy Comdr —_————n
I and C of S l

222 ~-L -
16 DCof S Info I Compt 1
. ' Compt 1
L 1 1 I 1 -
Gl G2 63 o o
Army ]
AG Exchange Off Ch Fin Off
Stf JA PM Engr cul of

Surg Ord Off Proc Off am Sig Off Trans Of

l

| S|

[}
Ha Co :
Assigned or attached _l Service units
—— e -y —— _——— - —_———_———
(as required for assigned mission)
r-+-9 r-t=9 r-+-- r—t-
] | 1 1 1 : :
L___J La_.._..: PR | L_i-‘;T
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(b) Capabilities.

1. When provided with appropriate technical and other serv-
ice forces, to provide communications zone type support
to a combat force of approximately 100,000 men by—

(a) Operating a small section (advance or base) of a com-
munications zone, or

(b) Operating a major territorial subdivision of one of the
above, such as a base, a district, or an area, or

(¢) Operating a service command in support of an inde-
pendent task force.

2. When provided with appropriate technical and other serv-
ice forces, administration and rehabilitation of an area
in which civil means are inadequate because of natural
disaster or enemy action.

(¢) Strength.

1. Headquarters and headquarters company, logistical com-
mand B: Off 117  ANC 1 WO 17T EM 222
Agg 357,

2. Logistical command B: Agg 357 plus assigned or attached
technical and other service forces (35,000 to 60,000).

(d) Basisof allocation. One per supported force of approxi-
mately 100,000 troops when required to provide admints-
trative support; or 1 per separate administrative or logis-
tical mission, as required.

(e) Mobility. Commensurate with the mission and the force
being supported.

(3) Logistical Command T'ype ¢ (TOE 54201 and 54-202).
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(@) Organizational chart for headquarters, logistical com-
mand C.

Commander
and Aides

Oeputy Comdr

_E"“"‘ | and Cof S
r 3 1 1 ==
1 Compt 4 Lo 0C of S Con Off 6 Info
L '
I 1 1
Gl 62 G3 G4 G5
| T 1 1
Army
A Exchange Off Ch Fin off
| | 1 1l
Stf JA PM (4[] Cml off
I ] | ] ] |
Surg Ord Off Proc Off am Sig Off Trans Off
|
Ha Co |
) i
Assigned or attached_L Service units
=T T T s tequired for assigned mission] Vo 1
igned mission)
-t — 'z — P T
r A B 1 r 1
| | | | I | | |
L_-J L L__41 —

(d) Capabilities.

1. When provided with appropriate technical and other serv-
ice forces, to provide communications zone type support
to a field army or army group by—

(a) Operating a small, undivided communications zone, or

(b) Operating a section (advance or base) of a communi-
cations zone, or

(c¢) Operating a major territorial subdivision of one of the
above, such as a base, a district, or an area.

K
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2. When provided with appropriate technical and other serv-
ice forces, administration and rehabilitation of an area
in which civil means are inadequate because of natural .
disaster or enemy action.

(¢) Strength.

1. Headquarters and headquarters company, logistical com-
mand C: Off 171 ANC1 WO24¢ EM309 Agg 505.

2. Logistical command C: Agg 505 plus assigned or at-

/\@whed technical and other service forces (75,000 to

. 150,000).

- (d) Basis of allocation. One per supported force of approxi-
mately 400,000 troops when required to provide adminis-
trative support; or 1 per separate administrative or logis-
tical mission, as required.

(e) Mobility. Commensurate with the mission and the force
being supported.
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Section lll. AIRBORNE DIVISION
7. Airborne Division—Organization echion (@)
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8. Airbome Division—Weapons
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] ~—
g = g| = =
1 Weapons a 8|8 - a 2 ot - |3 8
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[} ———— 2 2 2l (0 2 2 2|..... R
2 -  § [} [ 1 S ——- [ P I I JERER (PR S R
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14 =155-mm, M1, on carriage, M1 A2, with E&S_. . RPRPERY RS PR RPRVEVR (R PO PR [4 8- ) P P ceec|aencfaad A8)-o] 6

15  Launcher, rkt. 3.5-in,, M20__._______..._.___. - 5 3 9 (20)] 12| 2 (245) 6 (46) 7] 10] 9| (45) 6 10

16 v+ Mort, 60-mm, M19, on mount, M5, with E&S N -] 3 [P PRI PRI B, RN P [N PN SR P [ B
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25 T5-mm, M20_____________________.. - 24 e ol 1 PO NN O, RN PRI PR PR RSP P P [(5)] [ SRR DU P P [ P - 2...... R [ PR N

26 “106-mm, on mount, recoilless_ _ R 57)....0 3. PR PN RS (R B (4 8:)2 AR DU PRIV RPN SN Y () ) IR PRI Y | RN RS R PR cecfeenn R R B I S
27 | Total crew served wpns 1,064;____1 11|____! 16 71 16] 8§ RO R . I ¢1)] 1| 19 7 (354) 9 26| 30 25[....] (88) 8] 16| 32| (73)| 16| 19| (121} 41| 20 (564)| 13| (100)] 15| 23; 18] (95| 13| 22| 16] (156) 9| 49
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1 Issued in lieu of 105-mm how wben authorized by ZI army commander or theater of operations commander.
? Includes med det wpns. .
3 Includes wpns for ground force ACT pers.
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9. Airbome Division—Vehicles and Major Equipment
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1Includes med det. 2 Includes veh for ACT.

FOR OFFICIAL USE ONLY

396022 0—56

(Fnee p. 10)

No. 3






Section IV. ARMORED DIVISION

10. Armored Division—Organization
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11. Armored Division—Weapons
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12. Armored Division—Vchicles and Major Equipment

1 2
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7 Curriaa, mtr, 185-mm how 18
4 Cuarriaz, mtr, multiple gun, £21 39 MG .. 32
T Candaze, mir, twin $kmm, My 32
s Carrne, mrt, slanm, half traek . -1
Y Curner by mort 32
u Tank, Siemm gnn <5 . 54,
11 ‘Tank w+mnt pun 216
18wgd alth, LM gund _ ., - a9
4 Veiltle, armd, inf, 10l track, TIK ~enes 73
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23 Truck, 34-ton, 4 x 4, cumd wpns carr . . . 8
21 Trek, 29 £1un, b« 6, A cOMpres~ur. 8
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2 Truek, 2) >-ton, 4 x 6, cirgo M35 A K92
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13. Infantry Division—Organization Section V. INFANTRY DIVISION
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14. Infantry Division—Weapons

1 2 3 4 5 6 7 8 9|10 11 1213 | 14 15 16 | 17 | 18 19 20 (21 (22|23 |24 25 26 | 27 | 28 20 30| 31 32 33 | 34 35 36 37 38 (39 40 41 42 |43 | 44 45 46 | 47
Div trp Inf regt (3 ea) 4 Tk hn Engrcmht hn Dlv arty
90-mm gun
ord hn Med hn 3 Infhn (3 ea) : '§ i - FAhn ((lgse-;x)lm how)| FA hrhlo(vlvs)s-mm AAASAPW bn
Weapons 3 - - =3 i _ | Y - > _ | -
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1 PChn,eal 380 e 5,307 (128 26 (159)] 13 | 71 | 75 | (122)| 37 { 35 | 50 (788)| 61 [ 14 | 54 | 45 | 71 114 | 37 | (122)} 58 | 18 | (1,602)| 77 (255)| 65 | 48 | 46 | (210)| 54 | 38 | 44 | (548)[|108 | 110
2 { Gun, 40-mm twin.___.. 32 R U U SN E— RS FRORPUN IO ESORP RN P PRI FNPN N RN SRR R NP PR [ 7)) PR U U I cee]ecaa]eaa] (@2)]---- 8
3 4 Gun, machine, cal .30, hv. 36 R S RO R PR R [0 R PR P R, H RS RO F RIS PRI FR . R SO PN R O FRI
4 | Gun, machine, cal .30,1t2 300 - (6 11) ) P B [+ 18 SRUP NP I (69) B f-ofece]icoc)-on 12 ... (26)] 2] 6 (42)[ 2 2 (10)| 2 20 2 [----a- U (R
5| Gun, machine, eal .50 _____ ... 356 1 (1){...-| 6 [ 2 P R (60)] 4|16 6 1].... 10 1 (28)] 12 4 ('98) 2 3 (20)] & 4 3 (13)| & 2
6 |-Gun, machine, cal .50, multiple mount (4 guns)___._.... 32 R P PRI PRV DR (R (RS RS SO M, PRSP R [N B2 e PO (R NP S RPN NPRRNE SRR B ¢ -} RO B -
7 | Gun, subhmachine, cal .45 962 (50)] 43610 |...... R 5 23] (4824 6 (457)] 29 (78)| 34 13| 5( (61)| 26 |10} 5| (133){ 20 ] 26
8| Gun,76mm________ ] RO R A PR RS PRI PR . JRPSPRRS JRRPES RS IR R I RS R S (2)] 2 |occfemee-e RSN RPN [P SO PRNPUNE B U AP RPN PR PR [ e
9| Gun, 9-mm._... 138 R RNV, SV R RV PRSP (RPRN S, [ PR (2222 e eel ()] 41T | R S, RN N
10 | How, 105 mm f- % (RO R SRSV RN SV PRSP I EUPI M, [ RSV RS P, [ PR
11 | How, 155mm 8- 20 PR FRUUPIORS JRUN (RO VIR R PRI FPI A JRSPRNS IS PSP PP R RPN Epu
12 | Launcher, rkt, 3.5in__ 568 6 10 3 5] 6| 4 ® 1 31 2 ... R 8 1
13 L3 U DRPRRS PRI JRRORDRS AR (R RN [ RN N JRNPR (RIS SR - [N Y [€7)) (R SR PRI PR IS [€:)) S - T (RS PP RSP R (RN R R P (RS PR PR P [N FUIVIDE (R ceeefe--
14 b 3; T TR FEURY SO PPN DU PRV URSON SN I JERSEPS SEPRI SIS A, RIS S (01 ) RN S RN PR PR [C) ) P N B ) RN SR ORI R I R P, [ SR PUTU PO PO I RN AP, PR Pnp
15 | Mort, 4.2-in 36 R SN PP RS RIS PRI MY R SR [ 12 ) PR SR I b2 R (R P, RO SRR S RN (R RIS NP FEVSNIONY FOUPOIRIPN SRV RPN SO S JRNPRNS FURPT PO P, R R
16 | Pistol, auto, cal .45____ 2,217 | 20} 14 |.___| 14 {105 3135 [--.- Ml 5 1 1 (10)| 2 1 7 (520)] 7 1|24 |110 3] (25| 3130132 (371)} 31 | 85 M 71---- (62)] 19 (10)} 6 1 1 (10)| 6 1 1 @) 3 |----
17 i Rifle, cal. 30, M1 8,091 | 60 82169 {63]54]11 (111)| 9|55 | 47 @ 7 6| 10| (1,876){185 [161 | 95 [....| 25 | (470)| 79 |110 | 61 (21)] 21 [..__| (658)]118 {135 | (1,207)
18 |-Rifle, cal .30, MIC (sniper). .. ... ... 2243 [ e e e e (RSN PRI R R SR P [€:19 JRR PRI ROUION FRPRUDN SRR B ¢"-7 ) NORUR [ B FRORPRNE SO RPN (RO RPN (RPN I
19 ¢ Rifle, auto, €al .30 ... oeiiooo 493 .. | B ]oilaeco]ieiieaiil B fciecfemaeans RN RPNV (R S, - RN (RUUPR RS (RPUOR UPRNS BY C- ) Y PR B £- 38 SR m| 1
20 | Rifle, 57-mm, M18.___.. 81 {.... JERURN NI PR N - [C:)) IR B T (RS PRI N
21 | Rifle, 106-mm, on mount 57 1. RSO SR SRR - USRS PO (RPN N SR O ---f---] 6. PO OUSN ISP [ U A
22 | Individual wpns _______ 17,313 (217 {148 | 43 1362 |265 (219 174 | 37 (327)] 31 {163 {133 | (155)| 46 258 1176 [173 [187 | 99 | (857)[110 (196 (150 | (811) (230 (145 | (835)|207 157 | (3,328)|179 (620) (158 |129 | 76 | (605) (132 |132 | 77 | (684){140 | 136
23 | Crew-served WPDS . e oo oo oo eme e 1,843 .| 11 || 17 7116125 5 @ny 1119 7 |-cm--- R 14 (2622 |25(....] (86)| 8| 16|30 | (120)[ 41 { 20 (94); 18 | 19 (486)| 7 (88)| 14 | 22 7 (86)| 13 | 22 7| (120 13 20
24 | Total WPDS._ e 19,156 |217 1150 | 43 1379 1272 |235 (199 | 42 (354)| 32 (182 ({140 | (155)] 46 | 42 | 67 | (3, 809)|272 {202 (195 |212 | 09 | (943)|118 (212 |189 | (931)|271 {165 | (929)|225 |176 | (3,814)(186 (708) |172 |151 | 83 | (601)1145 {154 | 84 | (813)(153 | 165
| .

! Includes med det wpns.
2 Does not include wpns mounted in comhat veh.
3 Includes wpns for ground force ACT pers.
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15. Infantry Division—Vehicles

AIRCRAFT

] - - ' . - ———__—— - YT v T T [ 1
‘ 1 2 lalalslalzla]olmw 12 13 Hll&lls 17018 18 jo|2ni2 zuzq|zs 2 7 log mlm'an 2 | u.aslaal:n]:mlng ol o le alau) s 45!4.7
! g P [ R R ] ' i i . o [ : ! | o !
' Dilv trp Tk bn ' Engr .
! . Inf regt (3 ea) . 9o-mmgun | cmbtbn | DIv arty
.
- i T T Tt - T T T - N i ' H T i
- f X ' ']  ommn | Mebn ‘ S \ v FAbn10>mm  FAbnlissmm  AAA AW
, ' : i Inf bn (3 en) £ . ' how (3ea) how bn
. ' | ~ - -
Vehlcles : ' | T , g R £ - = - ; N
g \ , - 1 L& -\"E‘ - S‘hv?‘ 2 3 B o3 F
5 , T = | 3 o o 8 8 . g E 8 3 s 8 g 8 =z § £ nie,| | 8 & 3 =
s ... 8 P2 3 8. 2 g2 2 . 2% a2z T 20E 2 228 s 2.z 22z
Si i e Big: £ B .S E BT g ¥ o= g'2,; 2, T g E1 5§ 2.8 FE 2515, 5% 2 B E 4T iZ[B B B TS
Towl @ 812 |g|8(8[512 —\'z’wSIS'::@:n‘S‘—!”‘S‘E Ble'3 2 &5 )3 !5 8315 8|3 '3 312 <313 ,23i<(3]3 |25
w|zlo!S|als!zt8131 8 o128 2'8'x 2 0.2’>‘=“3'3"°\E~u>‘s'ooﬂ‘a.als 2log 2o &2l dlodligl 8 loid
; dvia o Elg|Biofe|d, &€ (I Sic,€ B < 0O,F {2 &'WEk F|e Als T 3.« F Bi='F :wbhmln:m|b;m1n,m £ RS
: — ==

1 | Aircraft, observation....
2 | Alreraft, utility -..... .
3 | Helicopter, reconnnlssanm - -

TRACR VEHICLES

4 | Carringe, 81-mm mort, half-track.....
5 | Carrlage, motor, multlple gun (.50 cal \l G)
6 | Carrlage, motor, twin 40-mro gun.

7 | Tank, 76mmgun.......

8 | Tank, 80-mm gun... .
8 | Tractor, high speed, 13-to
10 | Vehicle, armored, Infantry
11 { Vehicle, armored, utillt
12 | Vehicle, tank recovery. ..

. WHEEL VEHICLES

Automobile, sedan, M 5-passenger _.
Motoreycle, solo, chaln-driven . . .
Truck, ¥-ton, utility. - -
Truck, 3{-ton, 4 X 4, nmbulnnce .-
Truck, ¥-ton, 4 X 4, comd wpn carr. . .. N . . . 2 (49)| 10
Truck, ¥-ton, 4 X 4, cargo - . . . . , 3,16 .1 5 . (101)
Truck, 2%4-ton, 6 X 8, air compressor. . . . - \ . . .
Truck, 2)4-ton, 8 X 6, bolster body R
Truck, 2'4ton. 6 X 8 cargo, M35... . . ..._._..
. Truck, 2V¢ton, 6 X 8 dentallab._ _ ..
Truck, 214-ton, 6 X8 dump . ... ..... .

13| 5|(19) 11 4

PEHRUESIRRRRNEBREBEESaesS

Truck, 2! ;-ton, 8 X 6, SigC, repair .. . ... . 4

Truck, 2! j-ton, 6 X 6, shop eyp (engr) .. ... 1

Truck, 2!-;-ton, 8 X 6, shopvan ........ . . 8 .

Truck, 4-ton, 6 X 6, cargo SWB . 9 .

Truck, 4-ton, 8 X 6, wrecker . .... - 4 .

Truck, 5ton, 8 X 8 milbrg . e o) 8 .

Truck, med wrecker 5ton8X8 . . ... . ! 5

Truck, 6-ton, 8 X 6, tractor . PR 4 .

Truck, 6ton, 6 X 6, hv wrecker... .. . ... 1m .

Truek, 12-ton, 6 X 6, tractor e 2.

Cmne, shovel, truck mtd., 20-ton, 34 cu yd.. .. 3.

Grader, road. diesel driven, 4 X 4. 2

TRAILERS ' ' ) . | , !
, ! ' ! ! . ' 1 ' ' ' ]

36 Troiler, ammo, 2-lon, 2wheel. T Cosr N S S S T e T S @D . (@ ... 3 12 @ 412
37 Tmiler, cargo, Y-ton, 2wheel.. ... e e 639 15 ... 7 6 0 5 2 (s 2 10 3 un s 4 4 (13D ﬂ L1000 1 53D, 7.0 4 12 ® 5 1 31 15 4 (129) 171 (28) 10 5 1 y 3' 2" 1 2¢9) 12' 3
38 Troller, cargo, 34-ton, 2-wheel. .. . 18 ... 3 ... 9 2 1 ... ® . 6 ... .. . 30) 4 .... 16 .. 1 3 1 . 2 (O 1. ® 1 2 @3 4° 3 1.1 1 an 71 1 8 .. 2
39  Tmller, cargo, 1} 3ton, 2-wheel e 528 8 o 2 %8 3 1 @ 1 . 31(x 3 1 5 (49 2 ¥ 3 2 2 B 2'1 1 @D W 2 @H W 4 @3y 5 Ay 4 1 4 (A0 3.1 4 @4 12 18
40 Truiler, fuel sve, 600 gal cap... . 2 1 e . R . . R - . . . R PR [P e e e e e e [§)] . e e e e e e e e e e e e
41 Troier, Jaundry, mobile, 2tlr type.... . . 2 e . . 2 . . . . B e e e e e e e . R, . - Lo - e e e L .
42  Tmller, polc type, shp, with bolster. 3 Ceee B - . - L e e e 3 3 ... . e P P
43 Tmller, pole type, utillity - .. 40 . N R . . S 7 T TR S
44 Triler, serm, low-bed 20-ton . .. . 14 - . - R - R Y ¢ U ) I S R A
45 Traller, semi, transporter 45-ton s-wheel 2 . e e e e @ . .. 2 L e e e - e - . e e . — . ,

Trailer, 8ig C, K-52 9 9 e e e e e e e e L o -
47 Trailer, tandem, 10-ton, 4-wheel_ 3 . - - e e e e . P ) I L T,
48 Triler, water 1ank, 11 xton, 2-wheel 88 2 .. 1 1 1 1 2 [&)] 1 2 (5 1 1 3 (12) 1 7 1 1 2 L. .. G 1 1 % 1 1 26 1 % 1 1 1 5 1 1 1 ) 1 1
49 Tmiler, welding eqp, Electricare . . | I - - . - e e e ee s e e e e el .. S M 1 . .. .
A Total tmilers 1,575 29 48 9 T3 10 5 (5 3 17 34 (34 13 6 15 (WD 2 4 0 4 10 () W0 5 15 (460 30 4 (141) 49 23 (413) = (hw) 16 11 19 (60, 14 9 18 (121) 25 24
51 Total SP veh (Ikssulr('rufu 200 55 w4 55 B3 39 4 (104) T S0 47 (™) 21 37 2 (370) 5 61 30 32 23 (58) 17 5 2 (167) 75 23 (170) T4 24 (726 55 (13 41 24 25 (123) 31 2 2B (1349 0 2

1 Includes med det veh. Fon OFFIGI‘L USE ONL' 186022 0—36 (Face p. 10)  No. %

*Includes veh for ACT.
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16. Amphibious Support Brigade—Organization

Amph Spt Brig
T/03E 20-3004
Off 335 WO 74 EM 6771
Agg 1187

|

1

1

1

T

1

WO & HO Co
1/08E 203014
0F 3l WOS EM 100
Bgg 136

Med Det Sig Co
T/08E 20-300A T/08€ 11537
Off 2 EM 12 o9 Wol EMIN
Agg 14 Agg 184

0Ord Mant Co
T/08€ 9974
0F5 WO6 EMI100
Agg 111

/04 §157
off S WO 4 EM 18l
Agg 19

Engr Fig Maint Ca

OM Co
T/04E 16277A
097 Wo2 EM Y
Agg 106

Trans Har Cit Co
T/08E 5594
0ff2 WOl EMT7
Mg 97

3 Amph Spt thl (ed)
T/08E 2051t
Of 83 WO 10 EM 1822
Agg 1916

1

1

1

Trans Boat Maint Ba
T/08E 555554
0ff 23 WO 8 M S70
Agg 601

r

T 73
Trans Boat Bn Eagr Shora Br Med Det i Med Det
A T/0RE 55515A panEs ok 20511 Tans Bt Mot S Y Toes Bl T/OBE S65650
on1s wos e | | o el on9 WO'S EM 140 T/0ME S5557A onz i
A 19 Aag 154 ot ¢ A"ﬁ Lo "
1 el ]

4]

HQ & HO Co Trans Boat B
T/08E 555154
o9 M1

Agg 84

3 Trans Boat Co {ea)
T/0BE 55517A
Off 10 WO 1 EM 282
Agg 293

HAS Co, Engr Shose Bn
T/08E 5526A
Off 9 W02 EM9)
Ag 104

3 Engr Shore Co (ea}
T/08E §527A

Of 5 EM 207
Agg 212

JAVONRE LIOddNS SNOIGIHIWY “IA uoid2g
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17. Amphibious Support Brigade—Weapons’

1 2 3|415]6]7]38 9 |10
Amphibious Support Brigade
(T'OE 20-300)
= Q = *
g . S 168 | B ld
& 2 S P M3 Es
~ e
1 e o | & |EG[2K|0T| b (58
o IOZ|o5|m [5T|82|5%| @y (24
L] 2|98 2L S~ o 5] 3
& gIPEle Ba|£9] 20 |8
bo L7 & R R (B e =1 i) -
T A&~ Y |=ojc0 mel €% |8o
3} & R (S pett H e~ R
- |®¥ s |O Sieim g 0B
a ot B |e |2 <2 |2
2l 12 |2l8 [=2 |8 < (2
B b0l [0 I B (o [&
2 | Carbine, €al J30. - e 5,009 | 82 {115 | 53 [160 | 50 | 97 11,343 | 504
3 | Gun, machine, cal .301919A4__________________________. b SR PRI IS (RO NP P 12 ...
4 | Gun, machine, cal .50, AN-M3 aircraft, basic._...._... 286 |----f-aec]|oaoofoman]oaoc] 16 90 {----
5 | Gun, macbine, cal .50, flexible___ .- __________ 55| 1| 4| 5] 31{ 4| 10 8
6 | Gun, submachine, cal .45.___ 222 | 18221110 9] 48 8
7 | Launcher, rocket, 3.5in________________________________ 145 2] 3] 2} 4| 2|---: 01 12
8 | Pistol, auto, cal 45 - oo . 72119 | 3 29| 2]---—- 14 4
9 | Rifle, cal .30, M-1_. 1,725 {18 | 45| 46 |21 | 40 .| 489 86 Y
10 | Rifle, 75-mm, M20_ oo .. -2 (RN (RO PRSI VR JEURE (R 6 [----
*Incl Med Det.
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18. Amphibious Support Brigcde—-\(_ehicles and Major Equipment

1 2 3 4 5 8 7 8 9 | 10
Ampbibious Spt brigado, TOE 20-300A
Total Engr 3 Amphib| Trans
brigade | Hq & Slgnal | Ord Co Fid Quarter-| Trans Spt Boat
Hq Co Co (TOE Maint master | Harbor Regts Maint
(TOE (TOE 9-07A) Co 0 Cit Co (ea) Bn
20-301A)*| 11-537A) (TOE (TOE (TOE (TOE (TOE
6-157) | 10-277A) | 55-8A) | 20-511)* |55-555A)*
E Compressor, alr, set No. 1, 55 efm._. . 10
E Compressor, air, truck-mounted, 210 ¢fm - 21
E Crano, nonrovolving, whecled, 40,000 1b capacity, 20-rt boom ........ - 19
E Crano shovel, Crawler, 7-10 ton, 8 eu YA - cecoeeomamcenmaamaaao. - 15
E Crane shovel, power unit, rovolving truek-mounted, 20-ton, 3{ cu yd._.. 17
E Firoand salvage equlp set No. 1, Marino__.. oo coooooian ot 18
E Firefighting equlpment, set No. 2..ooocoooee.. 3
E Firefighting cquipmont, witb Truck, Sot No. 18, 800 GPM ___............ 3
E Generator sot, portabie, dlesol-driven, skid-mounted, 15 KW _______._..._ 2
E Gonerator sct, Portablo, gasolino-driven, skld-mounted, 30 KW _ 3
E Grador, road, motorlzod, dlesel. e e meoeoe e ccoccecceamemamamcaan {7 P
E Grador, road, towed e e em—mmeme——e——————— 3
E Hammer, pneumatle or steam, pilo-driver, 3, 000-1b_... . 15
E Lubrleator, traller-mounted....oocooooooooooo. - 4
E Power plant, tralle-mounted, 5 KW ______...._. - 3
E Pump, sump, 3" dlscharge, 176 GPM ... cccicciccecaaen 0
E Pump, centrifugal, gasolino-drivon, tlr mounted, 4’/ discharge, 500 GPM__ 4
E Rolior, road, towed, sheepfoot. 3
E Rooter, road, eablo operated, 3-t00th ..o oo ccccccccccccaeaan 3
E Scraper, road, towed, cable operatod, 12 60 yd oo ooeeeem oo ceaees 9
E Semitralier, front loading, low bed, 20-60D . ceeeeoeecnnn. - 23 1
E Shop equipment, baso maint, Set No. 1, eleetrlcal..__..... . 1 [, 1
E Shop equipment, baso maint, Set No. 3, general repalr.._. - 1 JE P - 1
E Shop equipment, base maint, Set No. 4, machine shop...oooc_ooooooo.. 1 1
E Sbop equipment, base maint, Set NO. 5, MOtOr —eeeeceeccaccrceccncvacanan 1 1

* Incl Med det.
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18. Amphibious Support Brigade—Vehicles and Major Equipment—Continued

10

Amphtblous Spt brigade, TOE 20-300A

Total

brigade Hq &

H

Co
OE

(
20-301A)*

8ignal

0
(TOE
11-537A)

Engr
Fid
Maint

C

0
(TOE
5-157)

Quarter-
master
Co
(TOE
10-277A)

Trans
Harbor
Cft Co

Trans
Boat
Maint
Bn

(TOE
55-555A)*

E 8hop equipment, motorized, electrical repair. ..o ooeeeeeceeananen
E 8hop equipment, motorfzed, general purpose repalr. . . ____ oo oicccaeon
E Bhop equipment, motorized, machine shop, heavy._.__.___ oo cceeee..
E Bhop equipment, motorized, smafl tool repalr. . oo oo oioceeeen.
E Bhop equipment, motorized, tool and bench
E Shop equipment, motorized, Set No. 8, Welding __ ... _____..o_c_..
E tractor, crawler, diesel-driven, 29,000 to 32,000 tilt bulldozer_.
E Tractor, crawler, dfesef-driven, 17,000 to 24,000 angle dozer
E Tralter, 2W, utifity, pole type, raft or bridge equipment___...o___oooo____
E Traller, 4W, tandem, 10-ton flat-bed, crane-shovel attach._.
E Water purification equipment, Set No. 8, 35 GPM_____ . cooeoeen..
E Welding equipment, Set No. 1, electric, 300 amp, traller-mounted
E Welding equipment, Set No. 2, oxyacetylene. ..o .cuenn ceeeececennconnnn-
E Weclding equipment, Set No. 3, under water, 0Xy arc cutting _.o.eeeecoeee
O Semtftraller, 6-ton, 2W, van
O Trailer, ¥{-ton, 2W, cargo
O Trafler, 34-ton, 2W, Carg0. . oot ccecccc e cmmem———
O Traller, 1%4-ton, 2W, cargo
O Traller, 14-ton, 2W, water tank, 250 gal
O Trailer, 2-ton, 4W, generator, M18
O Truek, }4-ton_ ...

O Truck, ¥{-ton, ambulance.
O Truck, 3{-ton, command......__._._.
O Truck, ¥-ton, cargo.
O Truck, 23¢-ton, amphibious. -

8l
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52 | O Truck, 214-ton, cargo - 195 3 20 22 6 23 1 34 12
53 | O Truck, 214-ton, Sig Corps Repalr iy .
54 | O Truck, 23¢-ton, shop van_....
55| O Truck, 5ton, dump..... o oo ...,
50 | O Truck, 5-ton, medium wrecker. .
87 | O Truck, 5-ton, tractor .. e cceemeec e iicceeemcmcaanns
£8 | O Truck, 10-ton, tractor. ... _coooc.cooes eeeecemcamaanan
£9 | T Alrcraft, two-place, fixed wing, observation
60 | T Helleopter, Uty a e cnc o mee e o oo et o eee oo am
61 | T Barge, dock or liquid, 578-ton or 4,160-bbl., 120-1t
62 | T Barge, liquid cargo, diesel, 6,500-bbl., 182-ft.....
63 | T Boat, passenger and cargo, dlesel, 65-ft___..
64 | T Boat, patrol, diesel, 37-ft...
65 | T Boat, patrol, rescus, 63-ft..
66 | T Boat, utiity, diescl, 26-ft .o oemeaeoios

67 | T Crane, fioating revolving, dlesel-electrlc, 60-ton.....
68 [ T Landing craft, two engine dlesel, 56-ft, Navy (LCM)._
69 | T Sounding machine, 0-160 fathoms
70 | T Tug, harbor, dlesel, 1,200 HP, 100-t..
71 | T Vessel, supply, diese), 176-ft

*Incl Med Det.

8l



CHAPTER 2
PERSONNEL

Section |. GENERAL
19. General

This chapter provides personnel data for general staff officers on
division, corps, army, communications zone sections, communications
zone, and theater staffs within a theater of operations.

a. Section I outlines the contents of the chapter.

b. Section II enables the staff officer to estimate losses and the
requirements for replacements in—

(1) Combat zone forces of division size or greater both for short
periods of a particular type of combat action and for longer
periods conlaining a variety of types of action.

(2) The communications zone.

(3) Theaters of operation. Two methods of varymg accuracy
are given. In each case, loss estimates are given for the
unit concerned as a Whole with breakdowns by branch of
service.

¢. Section III gives a basis for estimates of prisoners of war by
giving experience data under varying conditions of World War TI.

d. Section IV gives a basis for estimates of decorations and ma,ll
by giving experience data from World War II.

e. Section V guides the staff officer in making the internal arrange—
ments of division, corps, and army headquarters.

Section Il. LOSSES AND REPLACEMENTS*
20. General

A personnel loss is any reduction in the assigned strength of a unit,
These losses are caused primarily by enemy action, disease, accidents,
and administrative action. The rate of loss varies with the theater
of operations, climate, terrain, condition and state of training of troops,
type of activity, the enemy, and numerous other factors. Each
division and corps has its own loss experience dependent upon its own
situation. Loss rates by arm or service, and by military occupational
specialty within corps and divisions vary with the amount of exposure

* Losses and strengths considered herein do not include Air Force personnel.
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20

of the particular category of personnel to the various causes of losses.

a. Categories of Losses. Personnel losses result from three general
categories—

(1) Casualties. Those losses incurred in action including—

(2) XKilled in action.

() Died of wounds and injuries received in action.
(¢) Wounded or injured in action.

(d) Missing in action or captured by the enemy.

(2) Nonbatile losses. These losses include—

(a) Dead, nonbattle.
(b) Missing, nonbattle.
(¢) Evacuated sick and injured, nonbattle.

(3) Administrative losses. Attrition from this category is rela-
tively small and dependent upon current administrative
policies. These losses include—

(a) Transfers to other units, disciplinary barracks, etc.
(b) Absent without leave and desertion.

(¢) Rotational personnel.

(d) Discharges.

b. Gross Losses. In addition to those killed, captured, or miss-
ing, gross losses include those evacuated to hospitals and dropped
from the rolls of their units. In division, corps, and army units, any
man evacuated to an cvacuation hospital or general hospital is
dropped from unit rolls and carried on the rolls of the Department
of the Army Medical Holding Detachment and is not chargeable
against the authorized theater strength. In the communications zone,
men are dropped from unit rolls after they remain in hospitals over 90
days or when it is foreseen that they will be hospitalized in excess of
90 days.

¢. Net Losses. Net losses are gross losses less those returned to
duty within the thcater. Net losses are computed only at theater
level and are used as a basis for estimates of personnel required from
the zone of interior to maintain theater strength.

d. Loss Experience. Factors and figures which appear in the tables
of this section are based primarily upon World War II experience
and will not apply necessarily during another war. For futurc
planning, loss experience of past wars must be modified by evaluating
new factors applicable to new conditions. As a war progresses,
every echelon of command gradually builds up loss experience which
more accurately reflects the current conditions. It s emphasized that
even the most complete and accurale figures relating to past wars should
not be relied upon as valid for any future war. With past experience
as a basis, good judgment and sound knowledge of principles must be
used to develop new expcrience tables applicable to new conditions.

FOR OFFICIAL USE ONLY 124



20-21

Administrative losses are based on changing policies and are not
adaptable to the establishment of loss tables based on past experience.
For this reason, experience tables for administrative losses are not
included in this manual.

21. Combat Zone Estimates

@. Qeneral. Personnel loss estimates at corps and division levels
are used to anticipate the effect of losses on the tactical plan and to
prepare for the handling of replacements within the commands. The
estimates must answer three questions—the strength at any given
time, the losses to be anticipated for a specific situation, and the
distribution of these losses by arm or service and military occupational
specialty. Combat estimates are of two types—short-period estimates
(5 days or less), and long-period estimates (over 5 days). Estimates
at army level are used for the same purposes as at corps and division
levels. In addition, they are used as a basis for allocation of available
replacements and to inform higher headquarters of anticipated re-
placement requirements. Army and Corps headquarters use both
short-period estimates (5 days or less) and long-period estimates
(over 5 days). Divisions normally use only short period estimates.

b. Factors. In calculating losses, there are two major factors to be
considered—

(1) Loss rates applicable to the specific situation are expressed as
percent of strength or as number per thousand of average
strength of any given period. In compilation and use of
loss data, units whose loss rates are about the same because
of similar operating conditions, are grouped together.

(2) Loss rates are applied to the strength of the particular com-
mand under consideration. There are two different strengths
used— .

(a) Authorized strength is table of organization and equipment
strength plus any additional personnel authorized .by
higher headquarters. Authorized strength is used in long-
range planning and when the assigned strength is unknown
or unstable. :

(b) Assigned strength includes all personnel carried as assigned
on the unit’s roster. Assigned strength is used when
known in long-period estimates if it differs materially from
authorized strength and if it will remain stable during the
estimate period.

¢. Short-Period Estimates (periods not in excess of 5 days).

18 FOR OFFICIAL USE ONLY
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(1) Daily personnel losses as perceni of sirength. (Do not use this
table for loss-estimate periods over 5 days).

1 2 3 4 5 6 7 8 9 10
Gener;xl type of operations for the force Front iine Divisions in corps Nondivisfonal
as a whole dlvisions and ariny rescrve units corps,
and army !
1
IR Sleon |k %|e8|g
pSiE2| Bg |2z |8alp2 |58 &8
Ze|8a | "F|(38i8al F| 39| 81 &
2% |8%|2 |8°|49%|8 |g°%°|&8%(¢%
=) =] =)
6 |z [&€ |6 |2 |& |6 |z |&
2 | Covering, and security force action____...| 0.9 0.3] 1.2 03] 03| 06| 03} 0.1 0.4
ATTACK:
3 Meeting ment.__ -l 241 03] 27| 03] 0.3} 0.6 0.4 0.1 0.5
4 Of a positlon—1st day..........__.__ 3.8] 0.3] 41 0.4 03] 0.7 0.5| 0.1 0.6
5 8Bucceeding days 1.9 03] 22| 03] 03] 0.6} 0.4] 0.1 0.5
6 Of a fortificd zone—1st day........... 63) 03| 66] 05} 0.3 0.8| 0.7] 0.1 0.8
7 Succeeding dAYSeauencancocomaaaao. 32] 03} 3.56{ 04} 03] 07] 0.5} 0.1 0.6
DEFENSE:
8 Meeting er 1ent 1.5{ 0.3] 1.8} 0.3] 0.3} 0.6 03| 0.1 0.4
9 Of a position—1st da¥ccccoecocaaaaoo 1.9} 03| 22| 03| 0.3} 0.6 0.4] 0.1 0.5
10 Succeeding AaySeceeemaacceamcmeao 1.0 0.3 1.3| 0.3] 0.3 0.6 0.3 0.1 0.4
1 Of a zone—1st day.. -] 321 03] 356} 0.4] 0.3} 07| 0.5] 0.1 0.6
12 Succeeding days.-.... .| 1.6] 0.3 1.9t 0.3 0.3} 0.6 0.4 0.1 0.5
13 Inactive situations?____ - 07] 03] rL0|] 03{ 0.3 0.6| 0.3} 0.1 0.4
14 | Pursuit - - ] .31 0.3 1.6 03] 0.3| 0.6} 03] 0.1 0.4
15 | Retirement and delaying action._......_. 0.7 03] 1.0| 03] 03] 06| 0.3] 0.1 0.4
1 Use divisional joss rates for units attached to a division.
2 Forces In contact—neither side attacking.
(2) Distribution of casualties by branch (divisions).
1 2 3 4
1
Branch Infantry division | Armored division | Airborne division
{percentage) (percentage) {percentage)
2 93.0 62.0 85.6
3 2.4 3.6 6.9
4 2.0 23.1 1]
5 | Enginecers L5 3.3 3.9
6 | Aliothers. 1.1 8.0 3.6

(3) Distrmbution of infantry casualites by selected military occupa-
tional specialty within an infantry division.
effectiveness of an infantry division is most seriously affected

by the personnel losses of its nine infantry battalions.

The combat

A

total of 87.4 percent of the infantry casualties occur among
riflemen and heavy weapons crewmen (and closely allied
specialists) who constitute the larger portion of the infantry

battalion’s strength.
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(4) Distribution of nonbaitle losses. Nonbattle losses in each
branch are in the same proportion to the total nonbattle
losses as the strength of that branch is to the total strength
of the unit.

(5) Ezample. Calculate the total losses of a front line infantry
division in the first 3 days of the defense of a position and
determine the number of infantry riflemen and heavy
weapons crewmen who become casualties.

(a) Total losses.

Authorized strength of division (TOE)._________ 17,454
Assigned strength of division (assumed), beginning
of first day_ . _______ 17, 279
Losses, first day, defense of position (2.29;X
17,279—(1) above, line 9, column 4)__________ 386
Assigned strength, end of first day______________ 16, 899
' Losses, second day, defense of position (1.3%,X
16,899—(1) above, line 10, column 4)_________ 220
_Assigned strength, end of second day___________ 16, 679
' .Losses, third day, defense of position (1.39,X
* 16,679—(1) above, line 10, column 4)_________ 217
Assigned strength, end of third day_____________ 16, 462
Total losses, 3 days (380+4220+217)_ .. _..____ 817

() Casualties. )
First day, defense of position (1.99,X17,279—

(1) above, line 9, column 2)__________________ 328
Second day, defense of position (1.09,X16,899— :
(1) above, line 10, column 2)_____________ N 169
Third day, defense of position (1.09,X16,679—
(1) above, line 10, column 2)_.________________ 167
Total casualties_ _____________________________ 664
(¢) Infantry casualties (93%><664—(2) above, line 2,
“column 2) . _________ 618
Infantry riflemen and heavy weapons crewmen
casualties (87.49,X618—(3) above) __________ 540

d. Long-Period Estimates—Combat Zone (periods in excess of 5 days).
(1) Monthly personnel losses:

1 2 3

1 Troops Casualties—per- | Nonbattle losses—
cent per month percent per month

2 | Infantry divisions in combat zone 10 8
3 | Armored divisions in combat zone. 8 7
4 | Corps and army nondivisional troops in combat zones...... 125 8.0
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(2) Types of casualties as percent of total casualties.

21

1 2 3 4
Infantry divislons | Armored divisions | Corps and arm
1 Casualties percent percent nondivisional
units percent
2| Killed ool 16.5 18.0 16.0
3 | Wounded 70.0 72.0 84.0
4 | Captured and missing. 13.5 10.0 Negligible
(3) Distribution of losses by branch within divisions. See ¢(2) and
(4) above.
(4) Distribution of casualties by branch within corps and larger
units in the combat zone as percent of total casualties—
1 2
1 Branch Percent
2 | Infanbry e cce—mme—eecemeeesmmmm—mmmmmmmmeamean 81.9
3 4.6
3.6
©.9)
4 6.6
5| Corps of Engineers__._ 3.2
6 | Army Medical Service. 3
7| SIgnal Corps. .. e e ccme e mmmmmm e eeee——-
8 | Quartermaster CoOrpS._ .o oo emecmeececeemeemeemeemeeme—mmmeemaee
9 | Ordnance Corps__..._.
10 | Transportation Corps.
11 | Chemical Corps. oo oo
12 | Milltary Police Corps._._cceooo--
13 | Miscellaneous. o cecceomm oo eammmcmmcmememmeemm e cememcccccccemmmemmm e e eeen

Note. Tbe percentage figures given in this table are tbe field force casualty distrlbution as reported
through Macbine Record Unit c¢hannels, European Theater of Operatlons, for the period 6 June 1944
through 31 Marcb 1945, Tbe figure for Armor combines the percentages originally reported as Armored
Forces (2.9 percent), Tank Destroyer (1.4 percent), and Cavalry (2.3 percent). In octuol operotions, the

distribution of casuallies by branch varies with the composilion of the force, Lype of operalion,

(5) Distribution of nonbattle losses. See ¢(4) above.

(6) Example.

ete.

Calculate the number of replacements required to

bring I Corps up to authorized strength and to maintain it

at that strength in combat for 15 days, given—

) Authorized Assigned
slrenglh strenglh
Three infantry divisions.__________ 52, 362 48, 173
One armored division_ - .. ___.______ 14, 650 13, 871
Corps nondivisional troops___.__.__ 28, 651 27, 000
Total corps—- - o ooo-. 95, 663 89, 044
(a) Replacements needed now.
Authorized (75,665)—assigned (89,044)________. 6, 619
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(0) Estimated losses, 15 days.
Infantry divisions ((1) above line 2):

Casualties %X 109,X52,362____________.___ 2,618

Nonbattle losses %X 89,X52,362___________ 2, 094
One armored division ((1) above, line 3):

Casualties %X 89%,X14,650________ e 586

Nonbattle losses %4X7%X14,650_ __ ________ 513
Corps nondivisional troops ((1) above, line 4):

Casualties %X 1.25%X28,651 ___ ... __.__. 179

Nonbattle losses %<3.09,X28,651__________ 430
Total losses for 15 days_ - ________________ 6, 420

(¢) Total replacements required.

Replacements needed now__ _oou_ . ___________ 6,619
Losses for 15-day period_._____________________ 6, 420
Total - . 13, 039

e. Special Estimates for Airborne Operations.

(1) Personnel losses for airborne forces establishing an airhead
may be estimated by applying the applicable daily loss rates
from the following table to the assigned strengths of the units
actually committed in the airhead or en route thereto.

Note. Rates in this table are for planning purposes only. The rates

for each airborne operation are different. The rates in this table are
useful as a guide or for use-in practicing estimate procedures,

Forees en route First day (percentage) Succeeding days! (percentaée)

Parachute. oo oo ool . 2 R
Assault aireraft 8 __ o eeaa. o LS e e e
Alr landed 3._..____ e 0.5 0.5
. - Percentages Percentages
Forces in airhead
Nonhattle| Casualty [ Total [Nonhattle| Casualty | Total
Alfrborne divisions and attached troops: '
Parachute .. icccecenaa- 0.3 8 8.3 0.3 2 2.3
Assault afreraft. .o oocioiceaas 0.3 4 4.3 0.3 2 2.3
Ajrlanded infantry division and attached
£3 J0Te) o~ R U 0.3 138 4.1 0.3 2 2.3
Corps troops (includes followup echelon)...... 0.3 1 1.3 0.3 1 1.3
Followup echelons of divisions and attached
BPOODS - - o e ccccccccccccc e mmmeme e emenan 0.3 2 2.3 0.3 2 2.3

1 Upon link up or when airhead is firmly established, rates and methods given in paragraph 21c¢ or d, for
an infantry division are applcable.

? Includes only those forces landed by assault aircraft during the assault phase.

3 Includes all units and echelons landed by air after the assault phase.

4 This rate applles for first day of offensive actfon.
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(2) Ezample. Calculate the number of losses which
sustained by the 102d Airborne Division on D-d
D+41. Base departure time and H-hour are on

21
will be
ay and
D-day.

Computations for followup and rear echelons are omitted

from this example. Strength of the division plus

attach-

ments (128 attached personnel) echeloned as follows:

Strength
102d Airborne Division_ __ _____________________________ 17, 616
Parachute element_ - _ . __________________________ (12, 214)
Assault aircraft element_____________ _ . ___________.__ (1, 639)
Followup and rear echelons______ ___________________ (3, 763)
En route
(a) Parachute (12,214 X29) - aeo.. 244
(0) Assault aircraft (1,639X1.5%) oo coe oo cmeea 25
(¢) Total lossesenroute. . . ___.___ 269
Arrhead—First Day
(@) Parachute (12,214—244)X8.3% - _____. 994
(b) Assault aircraft (1,639—25)X4.3% - _______ 69
(¢) Total losses in airhead—first day . _ .- ____.______ 1,063
First day losses (269-+1,063) - - - ____ 1, 332
Airkhead D-+1 losses (13,853—1,332)X2.8% - oo ccceee 2 288
TOTAL LOSSES D-DAY AND D+-1 (1,332+288) .. ._____._ 1, 620
f. Special Estimates for Amphibious Operations.
(1) Personnel losses for amphibious forces establishing a beach-

head may be estimated by applying the applicable daily loss
rates from the following table to the assigned strength of units

actually committed in the beachhead or en route t

hereto.

~ Note. Ratesin this table are for planning purposes only. The rates
for each amphibious operation are different. The rates in this table

are for use as a guide only or in practicing estimate procedure.
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1 2 3 4 5 6 7 8 9
Phase I— Phase II—Forces in heachhead
1 Forces en route
Daily at | land- First day " Bucceeding days ?
2 sea 1 ing

Nonhat- | Casu- | Non- | Casu- | Total®) Non- | Casu- [Total 3
tleand | alty |battle| alty | (per- | battle | alty | (per-
casualty | (per- | (per- | (per- | cent- | (per- | (per- | cent-
(percent- | cent- | cent- | cent- | age) | cent- | cent- | age)

3 age) age) | age) | age) age) | age)
4 | Assault forces:4

Divisions and attached troops. .. 0.5 0.3 1.5 1.8
5 Corps and army troops. . ccoee.-- 0.5 0.3 1.0 .13
6 | Follow-up forces:t

Divislons and attached troops.--. 0.5 0.3 1.5 1.8
7 Corps and army troopS----ce-oa- 0.5 0.3 1.0 1.3

" 1 Rates In this column include both casualties and nonbattle losses en route and are distrihuted hy arm or
service in the same proportion to the total losses as the strength of each arm or service is to the strength
of the total force heing transported.

2 After heachhead is secure and forces are hullding up for the breakout (phase I1I), the rates and methods
given in ¢(1) or d(1) above are applicahle. The rates In this tahle are applicable only until the beachhead
is firmly estahlished.

3 Losses are distrihuted as given In ¢(4) above for nonbattle losses; €(2) or d(4) above for casualties by arm

or service; d (2) ahove for casualties hy category (killed, wounded, captured, and missing).
. ¢ Assault forces In this tahle are those units who make their landing in the face of enemy opposition at or
near the beaches. For the purpose of computing total divisions rates, it was assumed that an assault divi-
slon lands with two reglmental comhat teams (reinforced) ahreast, followed hy the reserve comhat team and
the remalnder of the division.

8 Followup forces In this table include those landing over beaches secured by other friendly forces.

(2) Ezample. Calculate the total number of losses which will be
sustained during an amphibious operation by I Corps on
D—1, D-day, and D+1.

Assigned
. strength

1st Infantry Division_ . ... _ ... _______.______._ 16,985
2d Infantry Division_____.___.___________ —--_-__ 16,860
3d Infantry Division__ ... ________.I_________._____ 16, 923
Nondivisional troops, assault echelon.____________ 12,415
Nondivisional troops, follow-up echelon._ __________ 27,170
Total I Corps_ - - .. 90, 353

Total I Corps will sail on D—1 at assigned strength. On
D-day the 1st and 2d Infantry Divisions will assault the
beach with 2 regimental combat teams (reinforced) abreast
in each division; 3d Infantry Division and nondivisional
troops in followup echelon will land on D--1.
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D—1:
‘ (a) Losses at sea:
1. Assault divisions .
33,845X0.5%, (table—eol. 2, line 4)____________ 169
2. Nondivisional assault troops
12,415%X0.59%, (table—col. 2, line 5) ________.___ 62
3. Followup division
16,923 X0.59, (table—col. 2, line 6)__________.__ 85
4. Nondivisional followup troops
27,170 0.5%, (table—eol. 2, line 1) ____________ 136
5. Total I Corps_ - oo oo 452
D-day:

(6) Assault landing:
1. Assault divisions

(33,845—169) X 1.39, (table—eol. 3,line 4)_____ 438
2. Nondivisional assault troops
(12,415—62) X 19, (table—eol. 3, line 5)________ 124

(¢) Nonbattle losses:
1. Assault divisions

. (33,845—169—438) X0.39, (table—eol. 4,line 4) . 100
2. Nondivisional assault troops .
. (12,415—62—124)X0.3% (table—eol. 4, line
5 37

(d) Casualties:
1. Assault divisions
(33,845—169—438) X5.3% (tablc—eol. 5,line 4)_ 1762
2. Nondivisional assault troops
(12,415—62—124) X 3%, (table—eol. 5, line 5)___ 367
(e) Liosses at sca:
1. Followup division

(16,923 —85)X0.59, (table—col. 2, line 6) ______ 84
2. Nondivisional followup troops
(27,170—136)X0.59, (table—col. 2, hne . 135
() Total I Corps D-day losses
@)+ )+ @) F(e) el 3,047
D+-1:

(9) Beaehhead losses:
1. Assault divisions
(33,845—169—438—100—1,762) X 1.8%, (table—
col. 9, line 4)__________ o ____. 566
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2. Nondivisional assault troops
(12,415—62—124—37—367)X1.39, (table—col.
9, line 5) . _______ 154
(k) Landing losses:
1. Followup division
(16,923 —85—84)<0.59%, (table—col. 3, line 6)_. 84
2. Nondivisional followup troops
(27,170—136—135) X0.5%, (table—col. 3, line 7). 134
() Beachhead losses: '
1. Followup division
(16,923 —85—84—84) X 1.89, (table—col. 9, line
6) - e 300
2. Nondivisional followup troops
(27,170— 136—135—134)X1.3% (table—col. 9,
Hine 7)o 348

() Total I Corps D+1 losses
) e () e ) . 1, 586
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(3) Work sheet form—personnel loss estimates—amphibious operations.

1 2 3 4 5 6 7 8 9 10
D-1 D-day D+1
Rate (per-| Strength Losses Rate (per- | Strength Losses Rate (per- | Strength Losses
centage) centage) centage)

Phase [—Forces at sea:

Assault AAvISIONS. oo e eaeeas .5 35, 400

Nondivisional assauit troops. .8 12,415

Followup division..... feacan .B 17, 702

Nondivisional followup troops .B 27,170
Landing:

Assaultdivisions. . ... aalo--

Nondivisional assault troops.

Followup 118100 e e oo eeccceccees

Nondlvisional followup troops. ..o oo ocoee oo ccececea|acecacacecea|ccacameen

Total—Phase L. e e ieiceccicen|cccecececcnelaacacacanan

Phasgo II—Forees in beachhead:
Assault dlvisions:
Nonbattle10S8es. . oo oemmc e ieceaaieanan
CoSUBIbIeS. c e oee oo iiiacenas
Nondivisional assault troops:
Nonbattle 108588 . ceomucemceno i ieccceeaas
OCasualtles.._......
Foliowup division.......
Nondivisional followup troops..
Total—Phase Il . ce e e e e iececaceiees

32,818

11,825

17,437
26,765

154

314
348
1,407

(¥4
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29. Communications Zone Estimates

In estimating the gross losses for all ground troops in the communi-
cations zone, casualties are considered negligible, and nonbattle losses
are calculated at 0.5 percent per month. Arm or service distribution
of nonbattle losses is determined by applying this nonbattle loss per-
centage to the strength of each arm or service in the command
considered.

23. Theater Estimates .
a. Gross Losses.
(1) First method. This method is more accurate than (2) below
because of frequent changes in organization within a theater.
(a) Determine casualties and nonbattle losses of combat zone
troops (par. 21).
1. Divisional.
2. Nondivisional.
(b) Determine nonbattle losses of troops in the communica-
tions zone (par. 22).
(c) Add (a) and (b) above.
(2) Second method. This method is quicker than (1) above and
can be used in a well-established theater, remembering that :

" loss rates are different in various theaters, and within the
theater are influenced by different climatic and geographic
conditions, enemy resistance, and the nature of current
operations.

(@) Apply the following loss rate percentages to the total

theater ground strength:

1 - 2.
. Percent of

1 Type of loss © | total theater
strength per

_month
2 | Nonbattle 10S5€S_cccceemamaaan-n e eeceecececccreccseccs—esecmsemienenas - 4.20
3| Casualtles. ... oo ceeieccsccecssememmmcesesccemecseeeaeccceacaanan 4.08
4 Killed e e mme————————————— (0. 60)
b Wounded. oo il eceeeeemesceesseeean- (3. 00)

6 Captured and missing. O . eeececccccccssesecnem————— (0. 48) )
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Note. This distribution is based on United States Army experienece
in World War II in all theaters. Approzimalely 6% percent of the
losses were officers. Percentages for Armor given below are composite
fizures grouping cavalry and armored force percentages. In actual
operations the distribution of casualties by arm or service varies with the
composition of the thealer, lypes of operations, elc.

1 2 3 4 5 6
Pereent of branch’s casualtics by type
1 Branch .
Killed Wounded | Missing | Captured Total
2 Infantry ol 17.3 7.2 2.8 8.7 100.0
3] Artillery oo 143 61.6 3.1 21.0 100.0
Fleld . 15.7) (68.0) @n (13.6) (100.0)
Antiatreraft_ . __.____.__ (10. 5) (43.8) “wn (41.6) (100.0)
4| Corpsof Engineers_________ ... 18.8 66.9 2.6 11.7 100.0
5| Army Medical Serviee_ oo oo __ 15.3 66.4 2.9 15.4 100. 0
61 ATIOr oo ciccccceaaa 19.0 70.8 1.7 8.5 160.0
7 | Signal Corps 17.2 55.5 4.5 22.8 100.0
8 | Quartermaster CorpS- - oo ccccocnnen 18.6 42.9 6.6 3.9 100.0
9 | Ordnance Corps- ... 16.1 43. 4 5.7 34.8 100.0
10 | Transportation Corps 24.1 69.2 5.9 0.8 1C0.0
11 | Chemical Corps- - _...._ 22.7 65.3 1.3 10.7 100.0
12 | Military Police Corps .o .._._.____ 18.1 7.6 1.3 9.0 100.0
13 | Miscellaneous._ . o _occooo. 18 8 36.8 13.6 30.8 100.0
14 Total oo iaaaeea 17.2 69.8 28 10.2 100.0
Porcent of each type of casualty by branch
. Branch
Killed Wounded Missing Captured Total

2 80.9 82.0 9.5 68.5 80.5
3 5.9 6.3 7.6 14.6 7.1
@9 6.1 “@9 6.9 (5.2)
[(W)) (.2 @7 an (1.9
4 | Corps of Engineers________________.___ 4.0 3.5 3.3 4.2 3.6
-6 | Army Medical Service ... ________ 2.6 2.8 2.9 4.4 2.9
6| Armor e emmmemmeeeaan 3.8 3.6 2.1 2.9 3.5
7 | 8ignal Corps.cce oo 0.5 0.4 0.8 L1 0.5
8 | Quartermaster Gorps. . _..cccooo__ 0.6 0.4 1.4 1.8 0.6
9 | Ordnance COrps. .- ccocooommomaaaaas 0.4 0.2 0.8 1.4 0.4
10 | Transportatlon Corps. ..o o—.-.___ 0.2 0.1 0.3 0.0 0.1
11 | Chemical COrps- _ecccocccnimmaaaan 0.6 0.4 0.2 0.4 0.4
12 | Military Police Corps. .. 0.2 0.2 0.1 0.1 0.2
13 | Miscellaneous 0.3 0.1 1.0 0.6 0.2
14 B 00 7 SRR 100.0 100.0 100.0 160.0 100.0

(c) Distribution of nonbattle losses is in direct proportion
to percentage strength of each branch.
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b. Returns to Duty Within the Theater.
(1) Returns to duty within the theater from hospitals as percent
of hospital admissions.

1 2 3 4 5
Within time period Cumulative at end of
period
1 -Days after admission
‘ Casualty | Nonbattle | Casualty | Nonbattle
2 [0 e e 15.3 61.0 15.3 61.0
8 | 15780 v e e 15.2 20.7 30.5 81.7
4 3045, e 11.7 4.5 42. 2 86.2
B | 4560 - e meeeeee 8.5 4.4 50.7 90.6
6 | 6075 e emicemee 5.2 1.2 55.9 91.8
T 7590 e e 3.6 1.2 59.5 93.0
8 | 90105 e meemoes 2.7 0.2 62.2 93.2
9 | 105120 s 2.6 0.2 64.8 93.4

Source: ETO, GFRC History 1944-45,

(2) Returns to duty from captured and missing status. Approxi-
mately 30 percent of the personnel losses in this category
during any given month are recovered for duty within the
theater during the same month. Returns to duty from
captured and missing status in succeeding months is inde-
terminable and should be disregarded in making estimates.

(3) Limited assignment personnel. Of the personnel who return
to duty within the theater from hospitals, the following
percentages are limited assignment:

(@) Under 30-day or 60-day evacuation policies:
8 percent of the casualties.
5 percent of the nonbattle losses.
(6) Under 90-day or 120-day evacuation policies:
28.6 percent of the casualties.
5.3 percent of the nonbattle losses.
" ¢. Net Losses. Theater net losses for any specified period equal
the difference between the theater gross losses for the same period
and the personnel who return to duty within the theater during the
same period.
d. Thealer Tables.

(1) The factors in the following tables are per 1,000 of theater
strength. They were calculated on the basis of—

(a) Returns to duty within the theater from hospitals as glven
in b(1) above.

() Returns to duty within the theater from captured and
missing status as given in 5(2) above.
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(¢) Loss rates in each category as follows:

. 1. Disease and nonbattle injuries—
1 per 1,000 per day .

2. Battle injuries (including killed in action

wounded in action (WIA))—

. 1.2 per 1,000 per day
WIA=1.0 per 1,000 per day

KIA 1

WIA ™ 5

KIA=.2 per 1,000 per day

WIA+KIA=1.2 per 1,000 per day

3. Captured and missing—

' 1 per 1,000 per day
In any theater of operations where returns to duty experi-

ence varies from that given in 5(1) or (2) above or where

the ratio of KIA to WIA is not 1:5, these tables would
require revision to reflect the different basic data.

(2) Only the losses which occur during the period starting with the

23

(KTA) and

Jirst day of the tables have been considered in the derivalion of
the factors. The changes in net losses or returns to duty
within the theater resulting from losses which occur prior
to the date starting with the first day of the tables must be
computed separately.

(B) Cumulative gross loss factors.

Note. This table is prepared by multiplying the rates given in para~
graph (1) above by the number of days in the period under consideration.
For fractional periods of a month, use the proportional part of the
monthly factor, thus for 10 days, use 10/30 of the 30-day factor.

1

2

1 Type of loss

30 60 00 120 150 180 360
days | days | days | days | days days | days
2 | Disease and nonhattle injuries*.___._.__._ 30 60 80 120 150 180 360
3 | Casualties:
a. Captured and missing. . .......__. 30 60 80 120 150 180 360
b. Other casulatiesd. .. _....._._ 36 72 108 144 180 216 432

1 This category includes hospital cases, deaths, and admissions sent to the zone of interior.
2 This category includes hospital cases, killed in action, died in hospital, and admissions sent to the zone

of interior.

(4) Bastic graphs for the derivation of factors.

(@) Cumulative net loss factors contained in the tables of (5)

below are derived from the graphs in (d), (¢), and (f) below.
(b) Basic data for construction of the gross loss lines O on the
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graphs were taken from (3) above. Basic data for con-
struetion of “returns to duty” lines (® were taken from
b(1) and (2) above.

(¢) Faetors eontained in (5) (@), (b), (¢), and (d) below were
determined by- measuring the length or ordinate between
the gross line and the returns to duty line eorresponding .
to the evacuation poliey eonsidered (30-, 60-, 90-, and
120-day evacuation poliey) at 30-day intervals. Thus,
measurement @) is the souree of the faetors in (5) below,
eolumn 3, and measurement (@) is the souree of the fae-
tors in (5)(c) below, eolumn 5. (Slight variations between
those figures taken from the graphs and those given in
the table are due to the faet that figures in the table were
based on more eomplete data giving the pereent returned
to duty within the theater from hospitals at 5-day inter-
vals rather than 15-day intervals as given in b(1) above.)

(d) Disease and nonbatile injuries.
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(5) Net loss factors. - {For fractional periods of a month, use the
proportional part of the monthly factor; thus for 10 days,
use 10/30 of the 30-day factor.)

Cumulative ! Monthly 3
1 2 3 4 5 [ 7 8 9 10|11]12]13| 14115 .
1 { T'ype of loss 30| 60 | 90 | 120 | 150 { 180 | 360 | 1~ { 30~ [ 60— | 90— | 120~ 150~ 330~
. dnys|days|days| days|days| daysjdays] 30 | 60 { 90 | 120 | 150 { 180 | 360
days| days| days| days| days| days| days

(a) 120-day cvacuation policy.

2 | Discaseand nonhattle

injuries3____________ 15.2{ 21.8{ 25.6{ 28.7| 31.8] 34.9] 53.5| 15.2| 6.6; 3.8/ 3.1 3.1} 3.1 3.1

3 | Casulaties:

@¢. Capturcd and
missing. __________ 21.0| 42.0| 63.0| 84.0/105.0/126, 0[252.0{ 21.0] 21.0| 21.0{ 21.0| 21.0| 21.0f 21.0

b. Other casulaties4} 30.3} 56.0| 76.8| 95. 2]113. 0j130. 8;237. 6 30.3; 25.7| 20.8; 18.4] 17.8| 17.8} 17.8

(b) 90-day cvacuation policy. .

2 | Discaseand nonhattle

injurics. - cececeoeooo 15.2{ 21.8| 25.6] 28.8 32.0| 35.2| 54.4| 15.2| 6.6| 3.8] 3.2| 3.2 3.2 3.2

3 | Casualties:

e¢. Captured and
missing. . o_.._.... 21.0| 42.0] 63.0| 84.0(105.0{126.0]252.0( 21.0| 21.0| 21.0] 21.0( 21.0| 21.0{ 21.0

b. Other casualties 4_j 30,3} 56.0] 76.8| 96.0{115. 2|134. 4/249. 6 30. 3| 25.7| 20.8] 19.2j 19.2} 19.2; 19.2

(¢) 60-day evacuation policy.

2 | Diseascand nonhattle

injuries3®__..._..._._ 15,2} 21.8} 25. 6| 29.4| 33.2( 37.0| 50.8( 15.2| 6.6] 3.8 3.8 3.8/ 3.8 3.8

3 | Casualties:

a. Captured and
missing. . ._.___ 21.0] 42.0{ 63.0] 84.0]105.0(126.0{252. 0] 21.0{ 21.0] 21.0} 21.0{ 21.0] 21.0] 21.0

b. Other casulaties4.{ 30.3] 56, 2] 78.0| 99. 8121, 6/143. 4;274. 2] 30.3; 256.9] 21.8] 21.8| 2.8 21.8| 21.8

(d) 30-day evacuation policy.

2 | Discasc and nonhattle

Injuries3__ ... 15.2| 21.8| 28.4] 35.0] 41. 6| 48.2| 87.8( 15.2] 6.6 6.6| 6.6 6.6/ 6.6 66

3 | Casualtics:

a. Captured and
missing __.._...._. 21, 0] 42.0{ 63.0] 84.0/105.0{126.0/252. 0] 21.0{ 21.0] 21.0{ 21.0{ 21.0| 21.0{ 21.0

b. Other casualties .| 30.3| 58. 2| 86. 1{114. 0{141, 9|169. 8{337. 2 30.3] 27.9| 27.9| 27.9| 27.9| 27.9; 27.9 .

1 The factors for this sectlon of the table are derived from the graphs in (4) ahove by suhtractlng the ordi-
nate of cumulative returns to duty line for each recovery period (30-, 60-, 90-, 120-day evacuation pollcy)
at 80-day intervals from the corresponding ordinate of the cumulative gross line at the same intervals.

2 The tahular values for this section of the table are dcrived from the cumulative nct loss factors hy sub-
tracting the cumulative net loss factor at the end of each period from the cumulative net loss factor at the
end of the next period.

3 This category Lncludes hospital cases, deaths, and admissions sent to the zone of Interlor,

4 This category includes hospital cases, killed in action, died in hospltal, and admissions sent to the zone
of interior.
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(6) Returns to duly factors.

(For fracti

23

o11al pt‘l lUub Ul & 1uuutu,

use the proportional part of the monthly factor; thus for 10
days, use 10/30 of the 30-day factor.)

Cumulative ! Monthly 3
1 2 3 4 5 6 7 8 9 10111 ) 12 [ 13 | 14 | 15
1 | Type of loss 30 | 60 | 90 | 120 | 150 | 180 | 360 | 1~ | 30- | 60- | 80 |120-|150- | 330~
: days| days{ days|days|days|daysidays| 30 | 60 | 90 { 120 | 150 | 180 | 360
days|days| days| days| days| days| days
(a) 120-day evacuation policy.
2 | Diseaseand nonbattle
injuries. __.-ceecee.- 14. 8 38.2{ 64.4| 91. 3{118. 2{145. 1{306. 5| 14. 8} 23. 4| 26. 2| 26. 9} 26.9} 26. 9} 26.9
3 | Casualties:
a. Captured and
missing_ e-coeaoae- 9.0| 18.0| 27.0[ 36.0( 45.0} 54.0(108.0(. 9.0| 9.0 9.0] 9.0 9.0 9.0] 9.0
b. Other casualties..| 5.7| 16.0] 31.2{ 48.8| 67.0| 85.2{164.4| 5.7 10.3! 15.2| 17.6/ 18.2! 18.2{ 18.2
(0) 90-day evacuation policy.
2 | Diseaseand nonbattle
injuries. . . cocoee.- 14. 8 38. 2| 64. 4| 91.2(118.0{144. 8/305. 6] 14. 8] 23. 4} 26. 2| 26.8| 26. 8] 26.8| 26.8
8 | Casualties:
a. Captured and
missing. coccaceaen 9.0| 18.0| 27.0} 36.0( 45.0| 54.0;108.0| 9.0| 9.0 9.0 9.0] 9.0 9.0} 9.0
b. Other casualties..| 5.7{ 16,0} 31.2| 48.0{ 64.8 81.6182.4_ 5.7 10.3{ 15.2{ 16. 8} 16. 8/ 16. 8| 16.8
(¢) 60-day evacuation policy.
2 | Disease and nonbattle
injuries_ . _cccocoeo-- 14. 8} 38.2| 64.4| 90. 6]116. 8(143. 0(300. 2| 14. 8} 23.4| 26.2| 26.2| 26.2| 26.2| 26. 2
3 | Casualties:
a. Captured and
missing . cecaeaaao- 9.0| 18.0| 27.0[ 36.0} 45.0] 54.0(108.0| 9.0| 9.0 9.0] 9.0 9.0 9.0] 9.0
-.{.. b. Other casualties..| &.7| 15.8] 30.0{ 44.2| 58.4| 72.6{157.8{ 5.7 10.1i 14.2{ 14.2| 14.2} 14.21 14.2
(d) 80-day evacuation policy.
2 | Diseaseand nonbattle
injuries. . c-ccecee-- 14. 8| 38.2| 61. 6] 85.9{108.4[131. 8[155.2{ 14. 8} 23.4 23.4| 23.4 23.4| 23.4| 23.4
.3 | Casualties:
a. Captured and
missing .- cccceeea-- 9.0[ 18.0| 27.0| 36.0| 45.0| 54.0/108.0( 9.0/ 9.0/ 9.0 9.0 9.0| 9.0] 9.0
b. Other casualties._| 5.7 13.8{ 21.9( 30.0| 38.1y 46.2| 95.0f 5.7 8.1} 8.1 81y 8.1 8.1 81

1 The cumulatlve factors for this table are derived by subtracting the cumulative net loss factor from
(5) above from the cumulative gross loss factor for the same perfod from (3) above. They may be derived
directly from the graphs in (4) above. -

2 The monthly factors for this table are denved by subtracting the cumulatlve returns to duty factor
at the end of each period from the cumulative factor at the end of the next period.
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(7) Returns to duly within the theater of the losses occurring in any

given month.

Note. The factors for this table are derived from the monthly returns
to duty factors given in (6) above by subtracting from the monthly

factor for each month the monthly factor for the preceeding month.

1 2 3 4 5 6
1 | Losses occurring in any given month | Same 1st 24 3d 4th
returned to duty in. month. following| following| following| following
month. month, month. ‘month.
(a) 120-day evacualion policy.
2 | Discase and nonbattle injuries___ .- 14.8 8.6 2.8 0.7 0
3 | Casualtics:
a. Captured and missing_.__.... 9.0 0. 0 0 0
b. Other casualties . .......- - 5.7 4.6 4.9 2.4 0.6
(b) 90-day evacuation policy.
2 | Diseaseand nonbattle injuries..... .. 14.8 8.6 2.8 0.6 0
3 | Casualties:
a. Captured and missing_....__. 9.0 0 0 0
b. Other casualties _...-.-_..._ 5.7 4.6 4.9 L6 0
(¢) 60-day evacuation policy.
2 | Diseascand nonbattle injuries_...... 14.8 8.6 2.8 0 0
3 | Casualtics: )
a. Captured and missing-.---.-- 9.0 0 0 0 0
b. Other casualties _.........__. 57 4.4 4.1 0 0
(d) 80-day evacuation policy.
2 | Diseagcand nonbattle injuries..- ... 14.8 8.6 0 0 0
3 | Casualtics:
a. Captured and missing._..____. 9.0 0 0 0 0
b. Other casualtieS. o -coaeenanen 5.7 2.4 0 0 0

36

(8) Theater daily loss rates.
(a) The tables given in (5), (6), and (7) above were computed
on the basis of the assumed loss rates given in (1) above

(1 per 1,000 of strength per day with adjustment for killed

in action (KIA)).

They must be modified to reflect the

actual average daily loss experience of eaech theater. Thus,
in a particular theater, the hospital admission rates for
disease and nonbattle injury or for wounds may be higher
or lower than 1 per 1,000 per day; and the captured and
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missing rate may be higher or lower than 1 per 1,000 per

. day.

() The table in (c) below reflects daily loss rates (per 1,000
of theater army strength) which correspond to average
experience in all theaters in World War II. This table is
provided for planning purposes, and for use in training
and other situations where actual theater experience is
not available.

(¢) Theater daily loss rates per thousand per day. These
daily loss rates correspond to the monthly rates given in
a(2)(a) above.

1 2
1 Type of loss Rate per 1,000 per day
2 | Disease and nonbattle inJuries. .o cemeoemcmcccecmr e 1.4
3 | Casualties:
@. Captured and missing. - oo 0.16
b. Other casualties oo e e e e e eeen 1.0

(9) Formula.

(@) The formula RXTXS is used in computing theater
estimates.

. 1. R= Theater daily loss rate per 1,000 per day ((8)(c)
above).

2. T= Factor from appropriate table ((3) above for gross
losses, (5) above for net losses, (6) above for returns to
duty, (7) above for returns to duty of losses occurring
in any given month).

8. 8= Theater army strength in thousands.

(b) The formula is set up and solved for each type of loss
separately. Theater totals are obtained by adding the
results of the computations for each type of loss.

e. Example. Given a theater army strength of 2,000,000, a 60-day
evacuation policy, and theater daily loss rates as shown in (8)(c)
above, make the following theater estimates for losses occurring during
the next 60 days.

(1) Gross losses (d(3), (8)(c), and (9) above).

(a) Cumulative for 60 days.

1. Disease and nonbattle injuries (1.4 X60<2,000)_ 168, 000

2. Casualties:

(a) Captured and missing (0.16X60X2,000)-._- 19,200

(b) Other casualties (1.0X72X2,000) - - - - --- 144, 000

‘ 3. Total .. ___ e 331, 200
(b) First 30 days. '
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1. Disease and nonbattle injuries (1.4X30X2,000)_ 84, 000
2. Casualties:

() Captured and missing (0.16X30%2,000).__. 9, 600

(b) Other casualties (1.0X36<2,000)_________.. 72, 000

s 2 7 D 165, 600
(¢) Second 30 days.

(Same as (b) above) _ _ o oo e 165, 600

Note. This computation could have been made by use of table given
in a(2)(a) above.
(2) Returns to duty within the theater (d(6), (8), and (9)
above).
(@) Cumulative for 60 days. o
1. Disease and nonbattle injuries (1.4X38.2X

11110 ) 106, 960

2. Casualties:
(a) Captured and missing (0.16X18X2,000).___ 5,760
(b) Other casualties (1.0X15.8X2,000) . _______ 31, 600
8. Total o= 144, 320

() First 30 days.
1. Disease and nonbattle injuries (1.4X14.8X

2,000) - - - o e 41,440

2. Casualties:
(a) Captured and missing (0.16X9<2,000)_____ 2, 880
(b) Other casualties (1.0%X5.7X2,000) - ______ 11, 400
8. Total - oo e emem 55,720

(¢) Second 30 days.
1. Disease and nonbattle injuries (1.4%X23.4X

X1 1110) DS 65, 520

2. Casualties: .
(a) Captured and missing (0.16X9X2,000)-__.. 2,880
(b) Other casualties (1.010.1X2,000).___.___- 20, 200
8 Total e eee-a 88, 600

(3) Net losses (c and d(5), (8), and (9) above).
(a) Cumulative for 60 days.
1. Disease and nonbattle injuries (1.4%21.8X%

DX 110) D 61, 040

2. Casualties:
. (a) Captured and missing (0.16X42X2,000).... 13,440
- (b) Other casualties (1.0X56.2X2,000) .- _____ 112, 400
8. Tobal. - oo oo e 186, 880
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(b) First 30 days.
1. Disease and nonbattle injuries (1.4%15.2X

P X1011) J 42, 560

2. Casualties:
(a) Captured and missing (0.16X21X2,000)._.. 6,720
(b) Other casualties (1.0X30.3X2,000) . _ ______ 60, 600
8. MTotal ... 109, 880

(¢) Second 30 days.
1. Disease and nonbattle injuries (1.4X6.6<2,000)_ 18, 480
2. Casualties:

(a) Captured and missing (0.16X21X2,000)____ 6,720
(b) Other casualties (1.0)<X25.9X2,000) ________ 51, 800
8. Total _____ e 77, 000

Section lll. PRISONER OF WAR CAPTURE RATES
24. General

In order that the necessary arrangements may be made for the
reception, care, and disposition of prisoners of war, it will be necessary
to estimate the number of prisoners that probably will be captured
over a period of time or for a specific operation. Factors to be con-
sidered in preparing such an estimate include the following:

@. Enemy morale.

b. Avenues of withdrawal open to the enemy.

¢. Ability of friendly forces to encircle or cut off enemy units.

d. Type of warfare in which forces are engaged; that is, position
warfare, war of movement, etc.

e. Relative strength of opposing forces. :

f. Intensity and effectiveness of friendly psychological warfare.

g. Effectiveness of ideological indoctrination of enemy troops.

25. Division and Corps Estimate :

a. Equal Force Estimates. When the opposing forces are approxi-
mately equal in number, the average number of prisoners expected
to be taken can be estimated by using the factors listed below.

Percentage

: per month

" Troops .of strength
Armored divisions_ __ _ e m————————m .8
Infantry divisions._ _ - _ o e 1. 35
Corps and army nondivisional units_ . _ . . .. __._... negligible

b. Unequal Force Estimates. For estimates by divisions (or task
forces) and corps, the following figures are averages, based on experi-
ences of some United States divisions against veteran troops in World
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War II. In these instances, United States forces were numcrically
superior by about two to one—
By a division in attack of a defensive position__.________ 50 per day.

By a division in attack of a defensive position preceded 700 per day.
by night approach and with complete surprise obtained.

By an armored task force in an encirclement operation__ 1,000 per day.
By a division in defcnse of a position against an unsuccess- 300 per day.
ful attack.
By a corps in an action of 25 days against a determined 4,680 in 25 days.
encmy.
(Expressed as an average number of prisoners per corps 187 per day.
per day.)
(Expressed as an average number of prisoncrs per division 47 per day.
per day.)

Note. The percentages and figures shown in a and b above may be used when
estimating prisoncrs of war expceted to be taken by either fricndly or the enemy
forees.

26. Theater Estimates

For ovcrall cstimates on a theater level, the following factor may
bc used: in a major war, the average daily rate for capturcd may bc
estimated at approximatcly 0.14 per 1,000. Hence, for an cnemy
force of 1,000,000 the average daily number of prisoners capturcd
may be estimated at 140. As prisoners are not capturcd at a uniform
rate, special preparations must be made for the reception of unusual
numbers when theater plans contemplate dccisive action, such as
cutting routcs of withdrawal or driving the enemy against an obstacle.

27. World War |l Capture Rates

The following figures were taken from available aftcr-action repor t,s

and are prescented for information purposcs only:

Average daily Totat number
caplure rate of PW

Der division capturcd
a. 12th Army Group, Europe (36 divisions plus attached
troops)—
Period: 1 Nov. 44 to 29 Fcb. 45 (120 days) .________ 37 161, 330
Period: 1 Mar. 45 to 30 Apr. 45 (60 days) - _____.____ 307 1,328,875
b. Fifth Army, Italy (6 divisions plus attachcd troops)—
Period: 9 Sep. 43 to 15 Dee. 44 (456 days)____._____ 16 44, 473
¢. Tenth Army, Okinawa (4 Army and 2 Marine divi-
sions)—
Period: 1 Apr. 45 to 7 Jul. 45 (98 days)_ ___________ 18 10, 864
d. Fourteen armored divisions, Europe (average num-
ber of days of eombat per division, 133)—
Period: 6 Jun. 44 to 8 May 45 (338 days) - - _____ 1,139 832, 824
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Section IV. PERSONNEL SERVICES

28. General

The data presented in paragraphs 29 and 30 are intended for plan-
ning purposes only, and do not represent doctrine. The figures have
been compiled from the experience of the European Theater of Opera-
tions in World War II by averaging the experience of several units
over several periods of time. The figures are based on the needs per
month of 10,000 troops, except where otherwise noted.

29. Decorations Number
Distinguished-Service Cross._ . ______________________________.___ 11
Distinguished-Service Medal (per campaign) ___ ___________________ 1
Silver Star. .o o oo o e e e ececmaas 107
Legion of Merit (per campaign) _ __ o _o___--_ 13
Bronze Star (heroism) ___ __ __ __________ o ___ 236
Bronze Star (Meritorious achievement, per campaign) ______________ 160

30. Mail

a. Surface. Weight in Mitons of
(1) Incoming (to the theater): Pieces pounds  shipping space
First elass_ - oo oo 97, 450 2, 250 4. 500
Other_ . _______ ... 26, 650 49, 754 99. 508
(2) Outgoing:
First class_ - . ______ 54, 973 1, 270 2. 540
Other____ .. 1, 436 2,675 5. 350
b. Air.
(1) Incoming (to the theater):
Airmail___________________ NI 171, 000 3, 970 7. 940
V-mail o _______. 94, 083 25.7 . 0514
(2) Outgoing:
Airmail____ oL 120, 066 - 2, 790 5. 580
V-mail . o . 85, 483 23. 3 . 0466

Section V. INTERNAL ARRANGEMENT OF
. HEADQUARTERS
31. General

The following diagrams indicate schematic arrangements for army,
corps, and division headquarters. The echelons of army and corps
heddquarters generally are located in buildings. The diagrams which
are shown for these headquarters suggest a layout to be followed in the
event they operate under tentage.
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32. Division Headquarters
a. Forward Echelon (not to scale).
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b. Rear Echelon (not to scale).
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‘ 33. Corps Headquarters

a. Forward Echelon (not to scale). - -
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b. Rear Echelon (not to scale).
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Ammy Headquaiters
. Forward Echelon (not to scale).
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b. Rear Echelon (not to scale).

'7F"

BEEBB

600 yd

© «——— Qismount Point

Det
Hg Co

v o

7/
/
S
7,
////'1
/
// -
// s-'g
Tea
HJ

FOR OFFICIAL USE ONLY"

46



CHAPTER 3
INTELLIGENCE

Section . GENERAL

35. Intelligence Troop Units

Troop planning data on intelligence units are contained in para-

graph 48.

Section il. MAPS

36. Responsibility for Maps and Mapping

Agency

Zone of interior

Theater of
operations

Duties

Joint Chiefs of
Staff (Joint
Intclligence
Committee).

Department of
the Army, As-
sistant Chief
of Staff, Intel-
ligence.

Theater of Op-
erations, Uni-
fied Com-
mand (J2).

Theater Army
Headquarters
(G2,

Coordinate the joint mapping and charting activities within the De-
partment of Defense (Theater of Operations).

Determine requirements and prepare plans of joint interest (necessary
to support the mission assigned hy the Joint Chiefs of Staff) cover-
ing the production and distrihution of the various series of maps
and charts required for military operations and training, and estab-
lish projecet priorities for the separate clements of such plans.

Maintain plans and project priorities on a current hasis and revise
these plans and priorities in keeping with new dcvelopments,

Provide guidance on operating schedules for the implementation of
the operating plans,

Assign responsihilities and expand or eliminate activities of the pho-
tographic, mapping, and charting agencics of the Department of
Defense (Theater of Operations) when such measures are indicated
and are not in conflict with existing laws and regulations.

The theater of operations executes such specific mapping and charting
projects as may he assigned hy the Joint Chiefs of Staff.

The theater of operations advises the Joint Chiefs of Staff as to map
and photo requirements nccessary for performance of assigned mis-
sions which cannot he met by allotted resources.

Responsihle for the mapping and charting activities of the Depart-
ment of the Army (army forces in the theater of operations) and
directs and coordinates these activities.

Determines Department of the Army (army forces in the theater of
operations) requirements and prioritles for map and chart coverage
pertinent to planning and operations, and takes action to meet
these requirements,
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36. Responsibility for Maps and Mapping—Continued

Agency

Zone of interior

Theater of
operations

Duties

Corps of Engi-
neers.

Air Force..oano-.

G2 of divisions
or larger
units.

Unit com-
mander.

Theater Army
Engineer.

Theater air
force.

G2 of divisions
or larger
units.

Unit com-
mander.

The prosecution of surveys and the execution of the photogrammetrle
processes involved in the production or revision of maps and photo-
maps required for military purposes.

Under supervision of G2, prepares plans and policies pertaining to
topographic surveys and maps, including all technical aspects of
mapping, together with map reproduction, supply, and distrihu-
tion.

Operation of the Army Map Service.

Quantity reproduction of air photos for use throughout the Army
(exclusive of reproduction and distrihution of photos taken by
organic Army aircraft).

Coordination with joint, allied, and civilian mapping agencies to
avoid duplication of effort and to insure the maximum uniformity
of maps reproduced, as directed hy G2.

The accomplishment of aerial photography. Aerial photography for
military mapping will be accomplished in accordance with speci-
fications and priorities prepared hy the Corps of Engineers, or
theater army engincer, and approved hy the Assistant Chief of
Staff, Intelligence, Department of the Army, or theater army G2.
Aerial photography for aeronautical charting will he accomplished
in accordance with specifications and priorities prepared by the
Chief of Staff, US Air Force.

The preparation of specifications pertaining to aeronautical charts,
the procurement, compilation, reproduction, maintenance, supply,
and distrihution of aeronautical charts and related puhlications,
and the estahlishment of geodetic control required for aeronautical
charting.

The development of improved technical processes and equipment
used in all aerial photography and of special equipment and meth-
ods requircd hy the US Air Force for the production of aeronautical
charts.

In furtherance of the ahove responsibilities, the Chief of Staff, Air
Force, will estahlish facilities to provide for aeronautical charts
covering the world.

Aerial photographic work to meet intelligence needs of comhat troops.

Preparation of plans and policies and supervision of all activities con-
cerning military topographic surveys and maps, including their
acquisition, reproduction, and distribution. .

Advance planning, which is necessary if the mapping situation is to
keep ahead of the tactical situation. Good maps will seldom be
on hand without special command effort.

37. Military Classification of Maps
a. General Classification.
(1) Topographic map. A topographic map portrays the natural
and man-made features of the earth’s surface in measurable
form, showing both their horizontal and their vertical posi-

tions.

The vertical positions, or relief, are normally repre-
sented by contours.
are usually referred to a mean sea-level datum-plane.

On maps showing relief the elevations

(2) Planimetric map. A planimetric map presents only the hori-

48
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zontal position for.the detail plotted. Itis distinguished from
’ a topographc map by the omission of relief in a measurable
form.

(3) Photomap. A pbotomap is a reproduction of an aerial photo-

graph or a mosaic made from a series of aerial photographs,
- upon which arbitrary grid lines, marginal data, place names,

route numbers, contours, important elevations, boundaries,

approximate scale, and approximate direction may have been
. added. Photomaps are not usually contoured.

(4) Relief map. A relief map depicts differences in elevation by
shading, tints, etc. A molded plastic relief map is a standard
topographic map printed on a plastic base and formed to
produce the vertical relief, as indicated by the contour lines,
at an exaggerated scale.

(5) Special map. A special map is designed for a special purpose
such a$ trafficability maps or transportation maps.

b. Classification by Scale.

(1) Small-scale military maps have scales of 1:600,000 or smaller.

(2) Medium-scale military maps have scales larger than 1:
600,000 and smaller than 1:75,000.

(3) Large-scale military maps have scales of 1:75,000 or larger.

¢. Military Classification and Use.
. (1) A general map has a scale smaller than 1:1,000,000. It is
used for general planning purposes. :

(2) A strategic map has a scale of 1:1,000,000. It is used for
planning purposes to include movement, concentration, and
supply.

(3) A strategic-tactical map has a scale of 1:250,000. A map
having a scale of 1:500,000 may serve as an alternate. It is
used as a detailed planning map, as a graphic to illustrate
briefings, as a base for medium scale plastic relief maps, as
a road map, and for phases of close air-ground support.
When no larger scales are available, it is used as a tactical
map and to assist field artillery in fire control. -

(4) A road map has a scale of 1:250,000 or smaller. It is used
for tactical and administrative troop movements. It gives
the location of towns and roads and distinguishes between
the various types of roads, road surfaces, and road capacities.
Under some conditions a map at the scale of 1:250,000 will

. be used interchangeably as a strategic-tactical map and as
a road map. ’

(5) A tactical map has a scale of 1:50,000. It is used for tactical

and administrative purposes. At times a map having a scale
‘ of 1:25,000 or 1:100,000 serves as an alternate. The tactical
map is used commonly by all arms and services.
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(6) An artidlery map has a scale of 1:25,000. It is used for di-
recting artillery fire. A map at the scale of 1:50,000 may
serve as an alternate.

(7) A photomap, as defined in a(3) above, has a preferred scale of
1:25,000 and an alternate scale of 1:12,500. It is used for
tactical and administrative purposes. '

(8) A town plan has a scale of 1:12,500 or larger. It is used to
represent the road network of urban areas and to locate
principal buildings and other prominent features that are of
military importance and which can be plotted at this scale.
A distinguishing feature of a through-way town plan is that
it emphasizes the main thoroughfares leading through an
urban area.

d. Aeronautical Charts are produced and distributed by the Aero-
nautical Chart and Information Center, Department of the Air
Force. Aecronautical charts are classified according to the use for
which they are intended. Principal classifications, uses, and scales
follow:

50

(1) Planning charts. Planning charts are used for the planning
of world-wide air routes, controlling strategic air movements,
and developing the elements of a major air-transportation
system. Planning charts are published at scales of
1:5,000,000 or smaller.

(2) Long-range air-navigation charts. 'The long-range air-naviga-
tion chart is used for celestial navigation and for dead
reckoning navigation. It ispublished at scales of 1:1,000,000
to 1:5,000,000.

(3) Standard air-navigation charts. The standard air-navigation
chart is used for pilot orientation in accurate contact flying.
It covers land and water areas and shows aids and hazards
to navigation. The standard air-navigation chart is fre-
quently called a pilotage chart and is published at scales
of 1:250,000 to 1:1,000,000.

(4) Approach charts. An approach chart may be used for the
air phase of ground-air support and for contact flying in
congested areas. It ‘gives data that pertain to critical
obstructions as well as other details that pertain to a desired
direction of approach. It may also contain panoramic
views and oblique perspectives. The approach chart is
published at scales of 1:250,000 to 1:50,000 and larger.

(5) Target charts. The target chart is used to designate a
particular air target. This is a large-scale chart which
contains schematic information that distinguishes assigned
targets in a definite manner or a particular target in a
general-target area. '
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a. General. To caleulate quaatities of maps required for an

operation, the following must be determined:

(1) The number of scales at which coverage is to be provided.

Data are in b below.

(2) The number of sheets of each map scale (that is the arca
coverage required at each scale). Data are in ¢ below.
(3) The number of copies of each sheet required for initial issue.

Data are in d below.

(4) The number of eopies of each sheet required for replenish-

ment issues. Data are in e below.

(5) Total eopies of each seale required for each operation equals—

Sheets X copies (initial plus replenishment).

(6) Tonnage of maps and quantities required for large units are

shown in g below.

b. Map Scales Normally Provided in Bulk at Each Echclon.

1 2 3 4 5 6 7
. Army Gp | Army Hq | Corps Hq Infand
1 Unlt ) Theater Hq and | and Army | and Corps Armd Abn
Hq An'?y Gp Trp Trp Div Divs
rp

2| General map, small scale:

1:5,000,000._ ... ______ b4 x b3 [,
3 | Strategic maps, medium scale:

1:1,000,000 e ememeeemae X X D8 IR

1:500,000 - oo b4

1:250,000 - oo coencmo e
4 | Tactical maps, large scale:

1:100,000. - ] el b4 b4

1:50,000 - e e mm e e e f e e e ea e X

3:25,000. . oo e e[ e
5 { Aeronautical charts. . _....... X X X X
6| Road maps. ..o cceecneannas b4 x b4 b4

*When the armored division is employed in an essentially infantry division role, it will receive this scalo

map.

¢. Number of Sheets at Fach Zila,p Scale (i. e., the area eoverage

required at cach séale).

(1) Army area coverage. Number of different map sheets re-
quired per army on an average front of 50 miles, assuming
a rate of advance of 5 miles per day and a 21-day reserve:

Scale

1/5,000,000_ _ _ _ __ ..
/1,000,000 - - - o e e
1/500,000. . . ___._____ e mmemmmam—e
1/250,000_ - - oo
1/100,000- - - . ..
1/50,000. . o e e cccaccaeaee
1/25,000 (topographic and photomap)__________
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(2) Division and smaller unit area coverage (i. e., number of sheets
required to cover an average area of operations):

1 2 ‘3 4 5 6 7

1 Unit 1/1,000,000 | 1/500,000 | 1/250,000 | 1/100,000 | 1/50,000 | 1/25,000
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(3) When any series is missing, the number of individual sheets
of the next major series is increased to provide equivalent
area coverage; for example, in the absence of a 1/100,000 or
equivalent scale series, approximately 40 sheets of the
1/50,000 series are required by division headquarters.

d. Copies of Each Sheet Required for Initial Issue.

(1) Guides for estimating quantities.

(@) General. General and strategic maps and air charts are
issued in small quantities to headquarters only. The basis
of issue is the unit headquarters and quantities vary in
proportion to the size of the unit. Basic figures are given in
table showing headquarters allowances ((g) below).

~(b) Tactical maps.

1. General. Bases used in computing allowances of tactical
maps vary with the type of the unit. The company is
the basic unit for computing tactical map requirements.
Headquarters and service companies use the same basis
as other companies. Allowances for unit headquarters
are given in (¢9) below. In addition, an allowance of 2
copies per organic army aircraft is made.

2. Infantry and combat engineer units. Map allowances for
infantry and combat engineer units are based on the
number of platoons at 2 copies per platoon.

3. Artillery units. Allowances for headquarters and service
batteries are the same as for infantry units. Allowances
for firing batteries are based on the number of sections
at one per section plus two ‘per forward observer and
liaison officer.

4. Armored unmits. 'Tactical map allowances for armored
units are computed on the same basis as infantry units
plus an additional allowance based on the number of
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tanks, carriagcs, and armored cars, with armament, at
one per two vehicles.

§. Airborne units. Allowances for airborne units are the
samc as for equivalent ground troops. When engaged
in airborne operations, allowances will be twice that of
equivalent ground troops.

6. Other units. Map requirements for other units are based
on officer strength at one per officer and one per recon-
naissance noncommissioned officer.

(¢) Road maps. Road maps are issued one per vehicle.

(d) Air charts. In addition to the hcadquarters allowances,
air charts are issued on a basis of two per organic army
aircraft.

(¢) Photomaps. Photomaps are issued as substitutes for tac-
tical maps when the latter are not available. Where
necessary as supplements to topographic maps, photomaps
are issued in quantities not exceeding those authorized for
topographic maps.

() Hydrographic charts. Hydrographic charts are issucd to
units and headquarters as required by the situation and
the mission of the unit.

(9) Headquarters. In addition to the guides stated above, the
quantities shown in the following table are needed by unit
headquarters.

Headquarters Allowances

1 2 3 4 5 6
(General Strategie Tactical Road maps Air charts
Unit (1/250,000) (1/25,000) (Various (Varlous
(1/5,000,000) t (1/50,000) scales) scales)

0
(1/1,000,000) | (1/100,000)

a

Army Hq
Corps Hq

....................... 25 75 50 75 50
....................... 15 40 75 50 P4
....................... 6 25 55 50 10
....................... 1 7 114 15 3
....................... 0 3 112 5 0
....................... 0 1 @ 1 0

! Regiment and battalion needs for service units are 50 percent of those for combat units.
3 Fifty percent of the necds for combat companies in (b) above or one copy per company whose needs are
based on officer strength, .

(2) Tables of initial allowances. Tables of initial allowances of

the several classifications of maps for infantry, armored, and
airborne divisions are furnished below. These figures are
computed according to the basis outlined above, and con-
stitute quantities for initial issue. They are to be considered
as a guide only. Allowances for othcr units can be com-
puted in accordance with the rules in (1) above.
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(@) Infantry division.

1 2 3 4 5 6 7
Unit No. General | Strategic | Tactical | Road | Aero-chart
26 79 94
36 280 350
(8) (29) (53)
@) (63) (49)
1) (33) (29)
(6}] (9 (40)
[¢)] 6) 37
m (14) (24)
Div ATty - o e el 48 494 701
Hq& HqBtry. ..o ® 35) (66)
Bn, 105-mm How. - (8) (103) (130)
Bn, 155-mm How._ ... __......____ (8) (88) (100)
(8) 62) (145)
7 92 168
8 59 181
6 30 81
5 21 104
1 13 89
5 96 53
1 13 85
1 13 27
1 8 5
Total. e e 10 217 1,758 2,638 72
(b) Armored division.
1 2 3 4 5 6 7
Unit No. General | Strategic | Tactical Road | Aero-chart
Hq& Hq Coooommmeeeeee 0 1 5 26 90
Hq & Hq Co, C Comd.. 3 1 8 25
Bo, Armd Inf . _..... 4 |eemeee 8 77
Bp, M Tk-..... 3 IO 8 102
Bn, Hv Tk..... ) N PR, 7 92
Div Arty.-ceee-- 1 1 48 516
Hq and Hq Btry...ccccenmnnnn m [¢)] (8) (40)
Bn, 155mm Bow SP (€3} P ®) 97
Bn, 105mm How SP [ P (8 (106)
Bn, AAAAWSBP ... [0 )] FSS— (®) (61)
) B PR 8 71
) I 9 59
) N P 1 13
1 1 5 96
1 1 28 89
, ®) a3)
(6}] (6) @n
[¢)] () . (36)
[6}] 6) (21
(6}] ) ®)
Total ool e[l 11 212 1,725 3,258 65
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(c) Airborne Division.

Unlt No. Qcneral | Stratcgic | Tactleal*| Road | Aerocbart
- HQ&HQ COm oo 1 5 26 81 100 16
Regt Inf, Abn___..._. 3 1 35 240 301 5
Hq & Hq Co, Abn (8) (26) (50) 5
Inf Bn, Abn_._... (8) (63) [ 1)) [—
Sve GO, ADD_om oo ) ©) 1775 R
. Spt Co, ABDciemcee e e m ©) I%%)) FOU
Med Co, Abn. (n (13) [0} ) I ——
Div Arty. oceee e 46 463 611 23
Hq & Hq Btry, Abn.. (8) (29) (61) (&)
Bo, AAA, AW, Bn.... .o ©) @7

Bn, 105-mm How Abn (ea) (8) (103)
Bn, 155-mm How__..._._._.. 8 (88)
Bn, M Tk ... 7 92
Bn, Engr, Abn. 7 43
Bn, Mcd, Abn____ 6 30
Co, Recon, Abn__ ool 1 13
Co, Sig, ADN. oo eemecca e ) O 1 12
. Co, MP, Abn. - 1 1 5 9%
Bn, Ord, Abn.__ 1 5 21
Co, QM, Abn.___.. 1 1 13
Co, QM, Pcht Maint. 1 1 7
Co, Repl oo e 1 1 8
Total oo ceeeee e el 10 219 1691 2508 60
‘ *When participating in airborne opcrations, initial issue of tactical maps will be twice the number shown

in this table.
(3) Summary of totals for larger units (Numbers given are number
of copies of each map for initial issue and include a small
reserve to be held under unit control).

1 2 3 4 5 6
Qeneral Stratcgle Tactleal |Road varlous| Aero! charts
Units 1:5,000,000 1:250,000 to 1:25,000 to scales various scales

1:1,000,000 1:100,000

Army Hq and all army non-

divisional troops__ ... _-.______ 50 600 1, 500 4, 500 200
Corps Hq and all corps non-
divisional troops...------------ 40 600 1, 500 3,000 100
Inf{ Div____...... 15 250 2, 000 3, 000 10
Armd Div__ .. 15 250 2, 0600 3. 500 100
b Abn Div. el 15 250 22, 000 3,000 75

1 Production and distribution are Air Force responsibilities. Normally, Air Force distribution to troops
is in bulk to zone of interior and communications zone map depots; and the engineer makes detailed
- distribution.
 Is 3,000 for airborne operations.
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e. Replenishment Requirements. The following percentages refer to
quantities an army requires under its control (in addition to the initial
issue) in army map depots:

Small scale_ - - o _________ 1009, of initial requirements.
Medium seale__ .- . ____.____ 1009, of initial requirements.
Largescale_ - - ____ . __.___.__ 50%, of initial requirements.

f. Number of Colors or Press Impressions.

Maximum . - - 8.
Standard_________________________ 4 (black, brown, blue, green).
Expedient.- - _________ 1,2, 3.

" Two- and three-color maps are far superior to one color and should
be adopted where time for standard color reproduction is not available.
g. General Factors.

Initial issue: Army 2,700,000 sheets 135 tons
Corps 420,000 sheets 21 tons
Replenishment: Army 120,000 sheets/day 6 tons/day
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graphle Company
corps.
One per corps.

of existing maps.
and photomaps.

slonal

Provi-

Mosales. Maps of limited
areas. Overlays, and

sketches.

moro colors.
Contact prints
(vory limited
numhers only).
Duplicator (heeto-
graph and similar
means).

possible in cases wlhero
exactness In matehing
color plates Is not es-
sential and time {s
avallable.

| @
39. Production of Military Maps
a. Capabilities of Mapping Units.
(1) Engineer units.
1 2 3 4 5 ]
Units MaPs reproduced Methods of Sheet size Remarks ' Capahiiities
reproduction (inches)

Engincer base topo- | Maps In large quantities. | Lithography In 1 or | 22 x 29..| Battallon is prepared to | New mapping—50 sq mi per day, heginning 21 days after
graphie hattallon. Maps of permancnt utii- moro colors. take over and operate recelpt of acrial negatives requlred.

One per arluy group ity. Spcclal sketchesand | Contacts prints presses of large slzcs. | Photomaps—100 sq mi per day heginning 10 days after
of 3 armies, as- drawings. Photomaps. (Iimited numhers Qenerally assigned recelpt of acrial negatives. Simultancous with topo-
slgned to theater, Production and revision only). long renge mapping graphic mapping reduccs the latter hy 20 sq mi per day.
jocated In com- of new and existing maps | Duplicator (hecto- projects. Reproduction—4,000,000 impressions per month on runs
munlieations zone. of all types and seales. graph and simnflar of 20,000 coples.

| means). Surveying—Six field partles for triangulatlon, traversesor
. level lino instrumental survey. Five sq mli per day of
. plane tahle survoy at a scale of 1/10,000 or smaller.

Enginoer topo- | Revision and reproduction | Lithography in 1 or | 22 x 29..| Battalion organized for | New mapping—10 sq mi per day heginning 15 days after
graphie hattalion, of existing maps. Provi- moro colors. | quantity reproduction receipt of photographs.
army. slonal maps and photo- | Contact prints to mcet the more local | Photomaps—40 sq ml per day heginning 15 days after

One per army. maps of unmapped areas (limited num- reproduction needs of receipt of photographs.

for tactical and fire-con- hers). the Army. Reproduetion—1,200,000 impressions per month on topo-
trol use. Sketches and | Duplicator (hecto- graphic maps in eolors.
drawing. graph and similar Surveying—Ono field survey platoon with four ficld sur-
means). ) vey partics capahie of triangulation, traverse, icvel lino,
and plane tahie survey.
Engineer topo- | Revislon and reproductlon | Lithography In 1 or | 22 x 29..| Multicolor reproduction | New mapping—5 sq wmi per day heginning 10 days after

recelpt of photographs.

Photomaps—30 sq mi per day beginning 3 days after
recelpt of photographs.

Reproduction—600,000 impressions per month on topo-
graphic maps In colors,

Surveying—Two fleld survey partles capable of instru-
mental surveys,
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1 2 3 4 5 6
1 Units Maps reproduced Methods of Sheet sizc Remarks Capabllities
. reproduction (Inches)

5| Enginoer aerial | Piints of aerial reconnals- | Contact printing | Varies...| Company reproduces, | Reproduction, identification and packaging 25,000 diazo-
pboto reproduc- sance pbotographs, aerial pbotos from identifies, and pre- typo prints of aerial photos per operatlonal perlod of
tlon company, negatives. pares for distribution 10 hours,

prints of aerial recon-
naissancs photos.
Unit assigned to Joint
Acrlal Photo Center

6 |Engincer aviatlon (Same asengineer topo- | Same as engineer | 22x28._{ May ho organized as | Same as for corps topograpbic company.

topographic or- graphic company, corps, topographic com- Engr Avn Topo Co or
, gonization. or cngineer base topo- pany, corps, Or Engr Avn Topo Bn to
. graphic battalion. Revl- engineer topo- fit the nced of the alr
slon of cxisting aeronau- grapbic battalion. force to which assigned.
tical charts. Preparation Equipment and organ-
of target cbarts, Izatlon I8 same as for
Engr Topo Co. Corps, .
or Engr Topo Bn Army.
7 | Division engincers..| Simplosketches, overprints, [ Duplicator (hecto- | 22 x 33._| Lithographic reproduc-
and overlays. graph and similar tion not possibie.
means).
(2) Air Force photographic units.
1 2 3
Unit Photographs furnished . Remarks
1 | Reconnalssance wing (T of opns).| Specialized photograpby needed by topographic units for { Wing may include mapping and charting squadrons.

photogrammetry (multiple-lens or wide-angle single-lens | Mapping-photography ordinarily not suitahie-for intefligence -purposes
type). becauso of small scale and lack of detall. May contaln important in-
Vertical and obllque photograpbs and mosalcs for strategie pur- formation, however, and prints sbould be made avallable to military
poses beyond the scope of reconnalssance wings of tactical air intelligence officers for study.
commands and tactical alr forces. )
2 | Reconnaissance wings of tac- Photographs needed for intclligence or combat purposes | Reconnalssance missions capablc of visual observation and limited verti-
tical ailr commands and tac- (single pbotographs, vertical and oblique, stereopalrs, or cal and obliquo photographs. Photographic misslons capable of large
tical alr forces (ftr.) nigbt pbotographs). quantities of high-aititude, vertical, and ohlique pbotographs and,
. . : under extremely urgent eircumstances, limited and low-altitude vertical

and ohiique photographs. ‘_
v O ‘;. 7 N T
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b. Production Data by Map Type'??

1 2 3 4 5 (I 7 8 2 10
Natural features | Originals and Probahle time or
1 Kind of map Scale Contour in- | Sheet size Size of area Purposo and works of limited number | Reproduced in conditions when
terval (ft.) (In.) man shown of coples pre- quantity by— avallabio 4
pared by—
2 | Vertical aerial | 1:5,000t0  |.cccoceannn- Varles....... Varles de- | Intelligenco. varles..oceen.-- Alr Force, clvil- | Lithograpbie Limited numbers:
photograph. 1:60,000 (12 pending Map supple- {an agencies. copies hy base 3 to § bours after
inches=1 on scaie. ment for study and army top- photography.
mlle to 1 of terrain and ographic bat- Quantities: 48
Incb=1 other deteli. talions, and hours after pho-
mile), Mosaics, prep- corps topo- tography.?
aration of ste- graphic com-
reopalrs and panies. Con-
tripiets. tact prints by
alr photo re-
production
. companies,
8 | Oblique acrial | Varles Varles. --| Varies, de- | Inteliigenco, Varles..eeeeman-- (Asabove)...... (As above)...... (As above),
pbotograph, pending Map supple-
on scale. ment for study
of terrain and
other detail,
4 | Tri-metrigon Vertleal: AS |ceeeoceeoao.o.. Max, of 22 | Varles de- Map supple- Varles_..coooee-- (Asabove)...._. (As above)...... (Asa bove).
photograph. taken. by 20. pending ment, gero-
Obiique: on scale, nautical chart
Varies, production.

1 The Information contalned in tbis table 1s In accordanco with present mifltary  listed hereln may ho issued in a hasty and less accurate form, In whicb case they are
standards. Appropriate modifications are necessary for cmergency war time repro-  called provisionai maps.
duction of forefgn maps and of United States maps made by civilian agencies.
¥ Maps of forelgn theaters available for initial operations, will vary from dircct one a vartety of scales Including: 1:24,000, 1:31,680, 1:62,500, 1:63,360, and 1:125,000. Varlous
color reproductlon of forelgn maps without translation of names and symbols, to multl- additional scales also may be encountered in forcign maps.

color maps complled ln accordance witb United States standards. Any of the maps

3In the United States, topographic maps also are published by civiilan agencics at

For additional footnotes seo end of tablo. '
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1 2 3 4 6 8 7 8 9 10
Natural fcatures | Originais and Probahie time or
Kind of map Scale Contour In- [ Sheet sizo Blzo of area Purpose and works of limited numher | Reproduced in conditions when
tervai (ft.) (in.) man shown of copics pre- quantity by— avaiiahle ¢
parcd hy—
Photo-map..... Approsl- | ... Mazx. of 22| Varies, de- General fleid Varies..._._.____ Base and army | Base and army | 75 to 185 man-
- mateiy hy 20. pending uses as map topographic topographic hours.

1:5,000, on scaie, suppicment. battalions. hattations. 24 to 72 hours after

1:10,000, Limited hori- Corps topo- Corps topogra- photography,

1:25,000, zontai controi graphic com- phic compa- dopending on
1:50,000. for unohserved panies. Civil- nies (iitho- amount of con-
artitiery fire. lan agencies. graphic troi used. Time
copies). includes mosaic

and reproduc-

tion.

Mosai0.ccaaan-- Astaken,ene |.cocecooaoo. Maximum Varies, de- Generai fleid uses | Varies...._._.__.. Army topo- Army topo- 76 to 100 man-
larged, or of 19 hy 20 pending as map suppie- graphic  bat- graphic hours.
reduced. to22by 29 on scalo. ment, Approx- tations. battalions. 24 to 48 hours after

depend- imate horizon- Corps topo- Corps topo- photography.
ing on or- tal controi or graphic com- graphic com- | Time inciudes
ganization limited unoh- panics. Civil- panies (fitho- mosaics and
printing, served artilicry lan agencies. graphic reproduction.
firo. Air Forco copices).

units up toten

prints, when

dirceted hy

proper au-

thority.

Strip mosaic....| Astaken,en- |.eccccaoooa.- Depends on | Varies, de- | General fleid Varies..cceaeooan Air Force. Corps topo- 5 to 75 man-
farged, or numbher of pending uscs as map Corps topo- graphic com- hours or 24 hours
reduced. photo- on scale. suppicment. graphic com- panics (itho- after photo-

graphs, Approximate panies. Civii- graphic photography.
horizontai ian agencies. copies). Time inciudes
control for mosaics and
limited unob- reproduction.
served artillery
“firo. -
i
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.trateglc map. .

1

1

[ -]

0

—

Topograpbic
map, con-
toured, me-
dium scales.?

Topographle
map, con-
toured.t

Topographle
map, con-
toured.!

1:1,000,000....

1:250,000.. ...

1.100,000.....

1:50,000.....-

Mectrle con-
tours at
100, 209,
500, 1,000,
1, 500,

2, 600,
3,000,
3, 500,
4,000 and
even thou-
sands
thereafter.

Foreign: 20
or 100
meters.

US8: 100 or
500 ft. aug-
mented
with blil
shading.

US: 200or
100 ft.

Foreign: 10,
20, or 40
meters.

US: 5 to 50
ft.

| Forelgn: 10

or 20 me-
ters.

For addltlonal footnotes see end of table.

Max. 24 x 28.

Max. 22 x 29.

Max. 22 x 29.

Standard 4°
NS by 6°
EW,

Standard 1°
N8 by 2°
EW.

U8:30°x30".

Forelgn: 20’
NS x30,
40’, or 60°
EW de-
pending
upon latl-
tude.

US:15'x15".

Foreign: 10’
NSx1¥,
20, or 30
EW de
pending
upon latl-
tude. (Cer-
taln excep-|
tlons.)

s.r and
jes,

Strategy and
logistics.

Mechanized and
motorlzed
uaits.

Substitute for
1:50,000 topo-
graphic map.

General fleld
uses. Tactical
and logistical
studies by
units from
corps to
regiment,

Draingge, relief
with gradient
tints, popu-
lated piaces,
communica-
tions,

Stream lines,
vegetation,
and ground
forms.
Railroads,
roads, towns,
alr ficlds, etc.

Stream lines,
vegetation,
and ground
lorms.
Railroads,
roads, towns,
alr fleids, ete.

Drainage sys-
tems, water,
rclief, and
forested arcas.
Railroads,
roads, bridges,
dams, towns,
buiidings, etc.

*

Army Map
Service.

Army Map
Service.

Army Map
Service.,

Ali miiitary
cartographic
units.

All miiitary
cartographle
ualts.

Afmy Map *
Scrvlce and
base repro-
duction plants.

Army Map
Service and
base reproduc-
tlon plants.

All military
reproduction
units,

All military
reproduction
units.

700 to 2.(‘;::-
hours.
Time Includes
compiiatlon,
drafting, repro-
ductlon.
Reproductions

2¢ hours.

700 to 4,000 man-
bours.

Time Includes
compilation,
drafting, repro-
duction. Re-
productions 24
hours.

450 to 5,000 man-
bours depend.
Ing on compila-~
tion method.

Time includes
compilation,
drulting, and
reproduction,

Reproductions
24 to 48 hours.

500 to 9,000 man-
hours depend-
ing upon com-
pliation
mcthod.

Tlme includes
compilation,
drafting and
reproduction,

Reproductions
24 to 48 honrs.

6¢
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1 2 3 4 5 6 7 8 9 10
Natural features | Originals and Probable time or
1| Kind of map Scale Contour in- | Sheet size Size of area Purpose and works of limited numhber [ Reproduced In | conditions when
terval (ft.) (in.) man shown of coples pre- quantity hy— availahle ¢
pared hy—

12 | Topographle 1:25,000......] US:5to50ft.| Max. 22x29_| UBand Can-} General fleid use. | Drainage sys- Afl military All mliitary 600—4,500 man-
map, con- Foreign: 10 ada: 704 x Tactlcal and tems, water, cartographic reproduction hours depend-
toured.! or 20 T4, logistical stud- rellef, forested units. unlts, ing upon

meters, - Foreign: 8’ {es hy units areas, Rail- compilation

N8 x 714/, from corps to roads, roads, method.
10/ or 15’ regiment. bridges, dams, Time includes
EW de- populated compilation,
pending * places, huild- drafting and
upon fati- ings, coastal reproductlon,
tude. (Cer- hydrography, Reproductions
taln excep- ete. 24 to 48 hours.

‘ tions.) ’ '

13 | Coast charts Miscellane |.....ceeeee.--| Varies....... Varles, de- | Coast artillery Hydrography, Coast and Gceo- | Coast and Geo- | Reproductions:
and harhor . ous, : pending in harhor de- stream lines, detic Survey. detic Survey. 24 to 48 bours.
charts, on scale. fense. coast line. U. 8. Hydro- | Base reproduc-

All arms in Harbor, graphic Office. tion plants.
coastal fron- docks, aids ta | U. 8. Lake Sur- | Base and army
tier defense. navigation, vey Office. topographic

railroads, hattalions.
roads, towns, :
air fields, ete.
14 | Transporta- Milscellane- Contours Varles....... Varles.......| Logistlcs, main- | Roads and rail- | Base plants, Clvilian agen- Reproductions:
tion maps. ous fre- seldom tenance, and roads, drain- civilian agen- cics. 24 hours more,
quently shown, operation of age systems, cies, Public Base reproduc-
1:1,000,000. communica- water, etc. Roads Ad- tion plants.
tions, ministration. Base and
army topo-
graphic bat-
talions,
Corps tapo-

. .
. . . ' ' ‘
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16 | Road maps Miscellane- |oeceeoeeeooo_. Varles....... Varles....... Logistics. Con-

(civil). ous. centration of
mecbanized
unlts. Maln-
tenance and
operation of
communica-
tions.

18 | Acronoautical 1:1,000,000 Elovations | Varies....... Varles.......| Aerial naviga-
chorts and shown by tion and as
pllotage. 1:250,000. color or strategical

gradients. map substi-
tute,

17 | Aerongutical 1:250,000 €0  {cccomcnoononns 14 byl70r | Varies....... Used by air in
cbarts, 1:50,000 or larger. approaching
approach. larger. objectives.

18 | Aeronautical 1:75,000 14 byl70r | Varies....... Contains infor-
charts, (varles). larger. mation neces-
target. sary to distin-

guish assigned
alr targets.

Drainage sys-
tems, water
ete.

Stream linesand
ground forms.

Rallroads,
roads, towns,
air fields, and
aids to aerlal
navigation.

Prominent fea-
tures, roads,
ete.

Prominent fea-
tures, roads,
etey

Clvillan agen-
cies.

Coast and Geo-
dctic Survey.

U. 8. Hydro- _
graphic Office.
Qorps of
Engineers.

Air Force

Ali' Force.......

grapblc com-
panies,

Automobllie as-
soclations, oil
companies,
ete.

Coast and Geo-
detic Burvey.

U. 8. Hydro-
grapblc Office.

Base reproduc-
tion plants.

Alr Force__.....

Alr Force_._....

4 to 12 hours
elapsed time,
depending
upon number
of colors.

Time for repro-
duction only.

Reproductions:
24 to 48 hours.

24 hours and up.

24 bours and up.

4 Bize of run and number of colors will govern reproduction time, Estimated time

and reproduction (Engineer) troops.

Under legs favorable conditions more delay

is given in man-bours for 1,000-sbeet runs unless otherwise indicated. Qenerally,
actual number of days for peacetime mapping can be determined by dividing man-
hours by 40 (average 6 men working simuitaneously on an 8-hour day); elapsed time
during wartime will be reduced depending upon number of men working simultane-
ously and number of bours worked by eachb per day. Time estimates are predicted
upon adequately organized, equipped, and trained mapping (Air Force and Engineer)

must be expected. N

% Under most favorable conditions, a single wet-print can be dropped within 3D
minutes after photography, when the rupld_ type of photography Is used, in wbich
case no negative is avallablo.

8 Qverprinted with 10,000 meter Universal Transverse Mercator Grid.

7 Qverprinted witb 1,000 meter Universal Transverse Mercator Grid.

6¢
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¢. General Production Factors.
(1) In planning an operation, map requirements are estimated .
well in advance of the operation and are requisitioned from
the zone of interior. Theater, army, and corps produce
maps to supplement planned requirements. As a general
rule, supplemental maps of a scale of 1/100,000 and larger
are reproduced by army and corps; maps of 1/250,000 and
smaller scale, by the communications zone.
(2) Press size—22% in. x 30 in. .
(3) Impressions per press-day—30,000 (bulk work only).

(4) Average map paper consumption per
ArMY . . o e 5,000 reams/month. -

167 reams/day.
(5) Maximum map paper consumption per
-1 ¢ 11U 500 reams/day.
(6) Photomap paper consumption per army_ 1,000 reams/month.
d. Production Capacity Required.

(1) Army—3,000,000 impressions per month.
(2) Communications zone.

(a) Five million impressions per month for each three armies

supported.
(®) A new mapping capacity of 100 square miles per day.

40. Storage of Maps
a. Weights and Cubages.

(1) Paper.
Line map—HIigh wet strength® Photomap—Coated
Sheet sfze (in.) (1hs. per 1,000 sheets) two sides (1hs.
per 1,000 sheets)
20x 221, 66. 4
2x29 .. 94.1
24x 34 120. 4
26x 32 122.7
28 X B0 e 206. 5
Sheet thickness .0035-in,
Thickness, 1,000 sheets 3.5-in.
*For United States hydrographic charts, use twice welghts shown for high wet strength paper.
(2) Crated or bundled maps.
Packaging Welght* Cubage
Bundle, 500 map Sheets. oo ci i mee e 601h. ... 2cuft.
Crate, 1,000 map sheets.. ... oo iccccccccccccccccccc e e 150th...-. 5 cu ft.

*Average figure for planning purposes.
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b. Floor Space.

(1) Base map depot for each group of three a,rmles—45 000
square feet, increasing at the rate of 7,500 square feet per
month of operations.

(2) Base map depot for each air force—lO 000 square feet,
increasing at the rate of 2,000 square feet per month of
operations.

(3) Advance map depots serving each army—10,000 square feet.

41. Map Distribution

a. General. Although maps are an item of Class IV supply, there
are several features which establish them as a peculiar supply item
which must be handled separately through a system set up exclusively
for this purpose. The special features which place map distribution
in a class by itself are—

(1) Security. Bulk production, movement and issue of maps are
accurate indexes of the scope of forthcommg operations.

(2) Tranmsitory application. Changes in culture as revealed by
the constantly expanding sources of information may quickly
render maps obsolete and may require several improved
editions or issues in the course of a'single operation.

(3) Relation o the operation. Unlike other supply items, maps
have a direct relation to the exact place in which the oper-
ation is to occur.

(4) Phasing of supply. In general, bulk stocks of maps cannot
be prepared, and distribution . planned, far in advance.
However, collection of source material for map production
must be constant and world-wide. Production must be
phased to insure the application of the last bit of terrain
information which can be:safely used. Issue can be made
only after an exact assignment of missions has been made.

b. Responsibility. . .

(1) Map requirements for a command are computed by the
engineer under the staff supervision of the G2. Requisitions
are prepared and submitted through engineer channels in
sufficient time to permit the reproduction and shipment
of the maps required.

(2) Engineers of divisions and larger units are charged with
the distribution of military maps in the field, except such
confidential or secret maps as may require special distribu-
tion. They obtain maps not printed by their echelons
from the engineers of the next higher units.

¢. Depots.

(1) Peacetime and zome of interior. Distribution is made by
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requisitions drawn on the Army Map Service through
channels as prescribed by the Chief of Engineers.
(2) Wartime theater of operations.

(a) Base and advance depots are located in the communica-
tions zone, with the advance depot near the forward
limit of the communications zone. Base map depots
receive and store bulk stocks from the Army Map Service
and base reproduction plants; break down and distribute
bulk stocks to advance depots; distribute to base depot .
units; and operate a retail map store for base headquarters.
Advance map depots receive and store bulk stocks from
base map depots; break down and distribute bulk stocks
to army map depots; and operate a retail map store for
the headquarters of units located in the area.

(b) The army map depot is located in the army service ares,
usually near army rear headquarters. In a fast moving
operation it may be necessary to operate two map depots
which leapfrog over each other as the army headquarters
moves forward. The army map depot has functions
parallel to those of the base map depot. The depot is
operated by the map storage and distribution section of -
the army topographic battalion.

(¢) The corps map depot is located in the corps service area
and has the same functions as the base map depot, but
on a smaller scale. It is operated by a section of the
corps topographic company.

(d) Operation of the division map stores is the responsibility of
the division engineer. The only functions performed are
to receive bulk stocks, distribute maps to divisional and
attached units, and store the division reserve map stocks.

d. Labor Estimates. Map depot labor may be estimated at 20
man-hours per 10,000 maps issued, including rolling, coding, packing,
and collating unit packages.
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2Channela of reqnisitions nnd map shipments for alrborne aalts depend
npon locatioo and assignment of these anlts in the theater of op-
erationa,

310-day sopply.

4 Air Foree map depots are supplied with mapa, other than aeronaotical
eharts, in the same manaer as army depota Alr Force engincers
sahmit reqolsitions to theater Army engineer,

42. Determining Map Requirements

a. Preliminary Planning. Army G2 confers with G3 to determine
the types and scales of maps to be used by subordinate units and army
headquarters. An operational map is selected for use by army and
corps headquarters so that all orders, overlays, and references will be
based on the same map. The army engineer attends these staff con-
ferences to advise on the availability of maps in army and base map
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depots, capacity of reproduction facilities, and types and scales which
can be most readily reproduced. G3 outlines the area for which map
coverage is desired. This area will be well in advance of the present
front lines of the army because of the time required for procurement,
production, reproduction, and distribution of maps. In addition,
maps of the future area of operations are required early for planning
purposes. G3 also outlines tentative future dispositions, direction of
attack, and boundaries of army and subordinate units. This tentative
information will be used by the engineer in determining map require-
ments for the army.

b. Method. With the information furnished by G2, G3, and the data
in paragraphs 35-40, or similar data developed through experience,
the army engineer calculates map requirements for all units of the
army and army headquarters. The procedure is as follows:

(1) Lay out the projected army area for which coverage is desired
on the pertinent index map.

(2) In the army area outlined on the index map, lay out the
tentative corps and division boundaries. Project these
boundaries to cover the entire area for which map coverage
is desired. While these projected boundaries will change
during the campaign, divisions and corps of the army will
operate in the area. Therefore, calculations based on one
pattern of operations are valid for map procurement purposes.

(3) List the units requiring each map sheet. Note that divisions
in reserve will require map sheets of the entire front in
which they may be employed.

(4) List the identifying numbers of the map sheets required to
cover the area included within the army boundaries, in-
cluding sheets bordering closely on the boundaries.

(5) Determinc the number of copies of each sheet required at each
echelon, using factors in paragraph 38d(3), or developed
experience factors.

(6) List the total number of copies of each map sheet required.
These are planning figures for initial issue. Replenishment
requirements are determined by multiplying the numbers of
each sheet required for initial issue by the proper percentage
factor in paragraph 38¢. The sum of the initial requirement
plus the replenishment requirement for each sheet represents
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the total number of copies of each sheet that must he pro-
- cured. These are procured from higher echelon or produced
by topographic units within the army.
43, Terrain Models
a. Classification.

Type of model Horlzontal scale Vertleal exaggeration
Strategle planning ..o cooo e 1:250,000 and smaller_.. . _._......... 4:1up to10:1
Tactical planning______________ .. __.__. 1:100,000 to 1:25,000_ . _________.__. 2:1up to4:1
Assault landing ... ... 1:25,000t01:5,000_ .. ________.__. 1:1up to2:1
Alrborne landing_ . ... __ 1:5,000 t0 1:500._c o oo eaeas 1:1up to2:1
ASSAUN .o oo 1:10,000 and larger-.- 1:1up to 2:1
Aerlal target oo eeeaas 1:5,000 80 1:2,500 . _oemmee e 1:1up to2:1

b. Quantity Requirements. The determination of quantity require-
ments and the issuance of terrain models is a matter for staff control.
Terrain models and plastic relief maps are seldom stocked outside
base plants. The Army Map Service is currently the only base plant
for terrain models and does stock plastic relief maps at scales of
1:250,000, 1:1,000,000, and certain other miscellaneous scales. These
maps can be requisitioned through proper engineer channels. Quan-
tity requirements depend solely upon the estimate of the military
situation. The necessary provisions to meet those requirements are
determined by staff studies of combat needs; the resultant production
and supply of models are determined by command decision. The
commander, having model-making units under his control, directs
that a G2 intelligence study and an engineer technical appraisal be
performed to determine what models are to be constructed. When
assigned model-making capacities are inadequate, the commander
submits appropriate requests to higher headquarters. Upon comple-
tion of construction, the model is issued immediately and directly to
the headquarters or command for which it was produced.
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¢. Production Rates.

1 2 3 4 5 6 7 8
Per- Output{ Man-
cent Man-hours Num- | Output| of hours

of ber of of coples per
Unit Type of model TO- quads {originali insq | square
uc- per |insqft| it ger foot of
tion month | per 8- 8-hr origl-
capac- Class Per hr day | day nal
ity day

. RUBBER OASTINGS

Theater HQ, 3 ple- | Assault (hand ggﬁﬁm :g
toons, 6 officers, 120 painting re- 100 19 5.2 57.5 1656
enlisted men quired) Repro....... 0
Total....... 100 [cemecmnno. 904 9 5.2] 6.5 165
VINYL-PLASTIC EMBOSSED MODELS
CONUS HQ, 12 offi- | [Assault........... 25 339 224 4.2 12 80
cers, 238 enlisted [{Tactleal........._. 45 610 L7 ) 4.3 112 140
men. Strategle......... 30 408 217 2.9 74 140
Total...._.. 100 1,357 65| 11.4 298
Assault_ . . ... 50 260 218 3.3 112 80
ngtglthehﬁ;am' {Tacucal ........... 40 208 38| 15 74 140
’ Strategle. .o on... 10 52 22 4 37 140
Total.._... 100 520 28 5.2 223
T&Eap Lifgfng ,f;“;‘ {Assault ........... 50 52 23| 0.65 37 80
. , :
1 officer, 18 enlisted. Strategle- .o ... 50 52 2 .37 37 140
Total.......| 160 104 5| 102 74
13 by 5 ft.
322 by 29 in.

Section Ill. TIME, TIDE, AND LIGHT

44, Designating Time and Date
a. Time. Time is expressed in a group of four digits ranging from
0000 to 2400. The first two digits are the hours after midnight, and
the remaining two digits indicate the minutes past the hour. Where
the hour can be expressed by a single digit, it is preceded by zero (0),
for example 0625 for 6:25 a. m.
b. Date.
(1) The day, month, and year are expressed in that order, except
when it is necessary to specify a 6-digit time group and then
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the following order is used: the first two digits indicate the

‘day of the month the next two digits indicate the hour,

: ".-.and the last two .digits indicate minutes past’ the hour.

B E’zample 070625 Dec 47 (6:25 a. m. 7 Dec 47).

The day is expressed by numerals; the month is either spelled
out or abbreviated. Abbreviations, if used, consist- of the
first three ‘lettérs of the word. The year is expressed by
“four digits or by the last two digits. .

Ezample 14 January 1946; 14 Jan 1946; 14 Jan 46.
(2) When it is desired to keep the date secret, dates may be
-éxpressed by a letﬁer such as D plus or minu$s a numeral.
¢. Greenwich Civil Time. Communications between headquarters
in different time zones are usually dated, and references to dates and
times are usually made, in Greenwich civil time. The standard time
at Greenwich, England, is accepted as the basis for measuring time
throughout the world. Local civil time can be changed to Greenwich
civil time by adding or subtracting the appropriate number of -hours
as indicated in the time zone chart, ¢ below. Greenwich civil time
can be changed to local civil time by reversing the signs of the time
zone chart. Appropriate adjustment must be made for daylight
saving time and war time.

d. Time Suffixres. Time groups expressing Greenwich civil time are
designated by the letter suffix Z immediately following the last digit
of the group. For example, 190225Z indicates 2:25 a. m. on the
nineteenth of the current month, Greenwich civil time. Any other
suffix used after a four digit time group (corresponding to the Z of
Greenwich civil time) indicates the zone in which the local civil time
is expressed. It does not designate location on the earth’s surface.
The proper-suffix can be determined from the time zone chart and the
time conversion -table in e¢ and f below. For example, Kansas City
is located .in ‘the sixth time zone west of Greenwich. If that city
keeps local civil time, the time group suffix will be S.
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f. Time Zone Conversion Table.

TIME HOURS OF DAY IN LOCAL CIVIL TIME
ZONE PREVIOUS DAY SAME DAY
0 (2) J12]13]14]15[18]17]18]18]20]21 222300 |01 |02 05 oafool10}11]12[13]14]15]18]17} 18|19} 20] 21|22
1 (A)|13]14]{15]16[17]18 |19]20(21 [22]23 |00 |01 06 09]10§11]12]13[14|15(18]17{18] 19 ]20{21
-2 (B) §14]15{18{17|18}19120'21 22,23 jou j01 o7 1011 12y13{14115)16 17 {18} 1912012122
-3 (c) [15[16[17 18|19 ]|20 2122 |23 ]00 |o1 |02 08 22
-4 (D) {18{17]18'19]20121 j22 |23 joa {01 {02 09 23100
-5 (®) 1718 10 20 J22 2300 o1 1011 [12]13[1415 [16]17] 18] 10 2021 22/ 23 00j 01
11{12113 14 (1518 [17 | 18| 19{20{21 |22]| 23] 00 |01 |02
02
03
04

E

AY
o7 0a[oe[10]11
0810710311 12|
o} 10f11i2s]
1011112 1314
10]11[12{1314 15%
10[11]1213]14 15 16]
10[11[12]13[14]15 16[17]
1 12)13]14]15]16 17]1
9 10/11112[13(14[15!16 17 18118}
08]00]10 11)12]13]14]15]16]17; 18 1920}
_qo']l_o 11121311415 y16117 118,10 2021

8

=1
g8le
3.90

o

SI8IB|]E | |R[BIR

8
HBCEEBERE

g
g

111213 14 [15]16{17 18]19{2p| 21
12113 114 [15 | 16{17{18 19 20]21 |22

8

=588
FIEIEEIE
&

MBI

IBEBEEE

FEEBEHEBEE

-8 (P) {18418 20!21 22 230001 (02
05 09 12{13]14]15(1817 {18 } 18}{20{21 22.23[00j01

-1 (@) f19]20]21 22 2300201 02 03
-8 () {2021 [22 23 [00 [o1 02703 |04 10]11]12]13 1415 18 |17 |18 19 | 20|21 22 |23]00]01]02
-0 0 fot[ez |23 Joojor joz Tos ‘o4 jos 1112|1314 151617 |18 |19]20] 21]22]23]o0 01 ] 02] 03
-10 (® [z2]23]o0 jot [o2 Joa loafos Jos 12]13]14 |15 [18]17 18 |16 [20 |21 [22]23]00 o1 |02 |03 o4 [05
-11 (1) [23]o0 o1 10203 |os 05108 [07 | 13114115118 11718 |19 |20 j21 |22 | 23] 00|01 {02 {03 |04 |05 |08 10 1_1_12_'1:_3_3_4 15 us-rl1 18 19~zo 21 2]
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e. Time Zone Chart.
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45-46

45. Expression of Natural Phenomena

a. Staff officers avoid the use of such indefinite terms as first light,
last light, daybreak, daylight, darkness, dusk, and dawn. Terms of a
definite nature, as sunrise, sunset, and beginning or ending of evening
or morning nautical or civil twilights are permissible. However,
expressions of these times to lower units must be in clock time.

b. For purposes of military planning and to facilitate staff work
in expressing natural phenomena in time, theater commanders prepare
and publish for the theater as a whole or for major geographic portions
thereof, daily time, sunrise, sunset, twilight, moon, and tide tables,
and specify the number of hours the local time differs from Greenwich
civil time. :

46. Tides, Sunlight, and Moonlight

a. General. A sample of the type of chart which should be pre-
pared and issued for each major operation or operational area is
shown in 7 below. These charts are prepared by the Joint Intelligence
Study Publishing Board and appear in “JANIS.” They are available
through Army channels for many portions of the world.

b. Area Covered. The astronomical data are for sea level and will
not vary more than 5 minutes for each degree of the difference in
longitude from the standard meridian.

c. Time Used. The times on the diagram are for the time meridian
indicated in the heading. When another time meridian is to be used
in the field, it will be found convenient to change the figures repre-
senting hours on the left of the large diagram to conform to the
new time. If the time meridian to be used is east of the one shown
on the diagram, increase the figure by 1 hour for each 15°; if west,
decrease the figures.

d. Dates. In the upper diagram, each day from midnight to mid-
night is represented by a space between 2 lines. In the lower diagram
the days are represented by vertical lines covering the period from
noon of one day to noon of the next. The dates at the bottom of
the diagram differ from those at the top because the date changes in
passing through midnight.

e. Tides.- The times of the high and low tides are shown by curves
in the lower diagram: By noting the sequence of the tides during a
day, the height of ‘any particular tide can be found from the upper
diagram.

f. Twilights, Morning and Evening.

(1) Twilights are the periods of solar illumination prior to sun-
rise and after sunset. Both morning and evening twilights
are divided into three periods: astronomical, nautical, and
civil. The interval of time between when the upper edge of
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the sun’s disk appears to be exactly on the horizon and the

instant the center of the sun is 6° below the horizon is civil

twilight, 6°-12° nautical twilight, and 12°-18° astronomlcal
- twilight. -

(a) Astronomical twilight affords such meager light, if any,
that for military purposes it may be considered as a period
of darkness.

() Nautical twilight provides enough 111um1nat10n to carry
on most types of ground movement without difficulty,
and -approaches conditions expected under full light of
day. Vision is limited to 400 yards or less. For military
purposes, during the nautical periods weapons can be
employed within the range of vision stated and daylight
calculations relative to movement will apply, including
restrictions on such movement. Bomb loading and repair
work cannot be carried on without the use of artificial
light. .

(c) Civil twilight affords sufficient l1ght: to carry on normal
day activities. This period is the earliest or latest that
provides sufficient natural illumination of targets to allow
efficient observed artillery fire or day bombing.

(d) The above disregards weather and local surroundings
(¢ below).

(2) Except for high latitudes, values for the approximate dura-
tions of astronomical, nautical, and civil twilights may be
considered equal.

(3) First light and last light, terms used by the armed forces of
the United Kingdom, include a slightly greater period of
twilight than defined by civil twilight.

g. Moonlight. For astronomical twilight and solar darkness, periods
of moonlight and dim moonlight are shown on the lower diagram.
During the period of moonlight, the intensity of light will vary between
the brightness of the full moon at zenith and about one-third of this
value. During the pertod of dim moonlight, the intensity varies from
about one-third to one-tenth of the brightness of full moon at zenith.

h. Moon’s Phases. The phases of the moon are shown below the
day on which they occur.

1. Effect of Weather on Light. Weather has been disregarded in
these calculations. Smudge, fog, clouds, refraction, reflection, and
precipitation affect the degree of illumination. These factors can be
included in the calculations by means of experience tables compiled
in the area over a period of time and from meteorological forecasts
for the area only. '
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J. Diagram of Tides, Sunlight, and Moonlight.
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CHAPTER 4
OPERATIONS

- . Section I. TROOP PLANNING
. 47. General

@. The number and type of units to be employed in a given opera-
tion is determined by: the mission; the character, disposition, and
capabilities of the enemy; the terrain; the availability of transporta-
tion; and the availability of supplies and equipment.

b. The tables shown in paragraph 48 indicate the numbers and
types of combat and service units not organic to tbe divisions, which
might be found in a typical army under average conditions. Such an
army is presumed to have three corps of three infantry divisions and
one armored division each. The table of organzation and equipment
is shown in paragraph 48 when the unit is a current type. When the

unit listed is a proposed type, the table of organization and equipment

. of the most comparable current unit is shown in parentheses. In the
application of these tables to a specific situaition, modifications and
adjustments must be made for variations in the composition or size of
the force and any peculiarities of the particular situation.

c. The diagrams in paragraph 48 show the schematic layout of the
units and the general areas of their operation. They are not intended
to show the attachment or assignment of units to corps and divisions
except in a very general way, and they are not intended to show the
exact location of units.

48. Troop Requirements, Typical Army -
a. Armored Units—Numbers and Types.

1 2 3 4 5
1 Unit TOE Corps Army Total Army
2| Armad Oav Regt. o v oo ececaee 17-51 1 1 4
3| Hq& Hq Co. Armd Cav OpP._ . coocimaaae 17-32A ) W D 3
4| Tk Bn Heavy 120-mm Qun .. ________......... 17-35 2 2N D 9
5| Amph Tk Bn 2 . ool 17-116A oo el
6] AmphTracBn?® __________ . 17-125A |o oo .
‘ ! Substitute Tk Bn 0-mm gun,
2 As required for amphibious operations,
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b. Army Security Agency Units.
(1) Numbers and types—Army Security Agency Unils.

1 2 3 4 b
1
Unit TOE Corps Army Total Army
2| Hq & Hq Co Comm Recon Gpooe ccoceoemaono| 322500 |ococcemcoons 1 1
3 | Hq & Det Comm Recon Bn ) S 3
4 | Comm Recon Co (Intel).... - ) S PR 3
5 { Comm Reeon Co (Sety)-ooomoomeomaa o ) U P, 3 -
(2) Schematic diagram—Army Security Agency Units.
L1
. oMM
N €0 ":'""
l |
1] [l 11
N s COMM RO & COMM Ha & COMM
NO OET RECON MO OFT RECON NO OET RECON
[} Y [
X X
X X
X X
X X
!___ _! X — _|l X r_ __II
coMM oMM oMM oMM cou COMN
RECON €O RECON €0 RECON €0 RECON €0 RECON €0 RECON €0
(INTEL} sem ONTEL) sem | ONTEY sem
i I 1 1 I 1 | 1 I | 1 |
Iilllil | té‘_1|ti| @||i| lil|ti| t'zl|ti|
X X X X X X X X
i i i l i i x i
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c. Artillery Units.
(1) Number and types.

DI WN

FA Searchlight Btry
Hq & Hq Btry, AAABrig. oo
Hq & Hq Btry AAA Gp.
AAAOpns Det o oo
AAAAW BN, Mbl. ...
AAA AW Bnp, SP.._.
AAAGun Bn, 90-mm. ..o ...
AAABn L, 76mm, Mbl. ...
FA Bn, 4.5 in. Rocket
FA Bn, 105mm How, SP, Armd_...............
FA Bn, 155mm How, Towed __._._.__.....__..__
FA Bn, 155mm How, Sp, Armd_
FA Bn, Towed, Hv, 155mm Gun..........._._.
FA Bn, Hv, 8P, 155mm QGun_............._...
FA Bn, Hv, Towed, 8 in. How
FA Bn, Hv, Sp,8in. How_ _..........____._.._
FA Bn, VH, Towed, 2400mm How.__..____._.._.
FA Bn, 280mm QGun.___.____._____
Arty Rocket Btry_ ... ...
QGuided Missiles Bn SSM, Corporal (Tent)......
QGuided Missiles Bn SAM. . ...

Proposed

O HEHOCONNNFRDNDDND MM B NWOMRNMNOD R M-

=HEDMDNOODODOOOCOOO WO O=HWRHRODODOO

1 2 3 4 b
Unit TOE Corps Army Total Army
Hq & Hq Btry, Corps Arty . cccoceecevveeneenn- 6-501A
Hq & Hq Btry, FA Qp. - oo 6-401 1

-

HBRNNIOIOWWDOWOL DD OD RO O W N W

asc022°—s6—¢ FOR OFFICIAL USE ONLY
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c. Artillery Units.
(1) Number and types.

FA Searchlight Btry....-
Hq & Hq Btry, AAABrig_ ...
Hq & Hq Biry AAA Gp.
AAA Opns Det_ o iicmaao.
AAA AW Bn, Mbl_ . oo
AAA AW Bn, SP....
AAAGun Bn, 90-mm. . ____._________________.
AAABon L, 76-mm, Mbl__ ...
FA Bn, 4.5 in. Rocket
FA Bn, 105mm How, 8P, Armd ...
FA Bn, 155mm How, Towed____._.__....._____
FA Bn, 155mm How, 8p, Armd._
FA Bn, Towed, Hv, 155mm Gun__._.___....__._.
FA Bn, Hv, SP, 1555mm Gun___ ..o oeomeooo
FA Bn, Hv, Towed, 8 in. How

Arty Rocket Btry
Guided Missiles Bn SSM, Corporal (Tent).._.._.
Guided Missiles Bn SAM oo

OO O NN = R R NDWO RO - B

HEHBMNOOOOOODOOCO R WOOIHWHOOSOO

1 2 3 4 5
Unit TOE Corps Army Total Army
Hq & Hq Btry, Corps Arty. - ccrocecceaaeao. 6-501A
Hq & Hq Btry, FA GDP- - ceoooie oo 6401 1

—

B RN WWONDWWMNWOMNEOMWWNW
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48

d. Chemical Units.
(1) Number and types—chemical units.

2| Hq & Hq Det, Cml Gp (F1d) - - oo 1
3 | Hq & Hq Det, Cml Smoke Genr Bn
4| Cml Smoke Genr Co- - oo emrmme e e
6 | Hq & Hq Det, Cml bn (Svc)
6
7
8

Cm} Maint Co
Cml Depot Co
Cml Decon Co

1 For command of two to six battalions.
2 For command of twe to six companies such as chemical depot company, chemical deccontamination
company, chemical maintenance company and assigned units.

(2) Schematic diagram—chemical units.

XX XX ] XX
r XXX XXXX XXXX 1}
3 @surn @sunr @supn %
x X
I XXX XXX L XK
XXXX
CML
XXX e |
DEP 1
§ @ d 11 fLD
§ o P g
l »
° 350 ul
oxo x| smoxe ll SV
oo [RIMOE 1 |
e o | |oe
DEP MANT  DECON
XXX 5-2907
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e. Engineer Unils.
(1) Numbers and types—engineer units.

1 2 3
1 R Unit TOE Total Army
2 | Engr Cam Bn, Army_ ... __ e ememm e m——aee 596 1
3| Ha& HqCo, Engr C G- n oo e e e 5-192 8
4| Engr C Bn, ArmMY .o aeaeemee—aes 535 7
6 | Hq & Hq Co, Engr Const Gp_ . oo eccccaee 5312 .2
6| Engr Const Bn. oo e 5-315 (4]
7| Engr Dp Trk Co oo ccicaaee 5-324 8
8| Engr Hv Equip Co- oo 5-328 "1
9| Bngr L EQuip G0 oommm e ————— 5-367 9
10 | Engr FItg Brg Co- . oo e——aa 5-138 9
11 { Engr Pnl Brg Co_ ... ____ RS kv 9
12 1 Engr Pon Brg Coo .o cmmm oo e —aem 5-139 (4]
13 | Engr Aerial Photo Repro Co. . - o icieeeeccea- 5-54 1
14 | Engr Topo Bn, Army e 5-55 "1
15 | Engr Topo Co, CorpS. oo e e m 5-167 3
16 | Engr Maint & Sup OGP oo e e am 5-262 1
17 | Engr Dep Co. oo e | 5267 1
18 | Engr Sup Pt Co_ .o 548 3
19 | Engr FId Maint Co - - oo o e meam 5-157 6
20 | EDgr WS OO oo oo 5-67 1
21 | Bogr Parts Dep Coo oo e 5279 1
22 | Engr F Ftg Team . e miica- 5-500 5
23 | Det, Spl Equip Maint__ . 5-500 3
24 | Engr Tech Intel Team (LG) ..o iiaa oo 5-500 3
25 | Engr Tech Intel Team (IH).._......... -o---| 5500 1
26 | Engr Util Team (HF) e 5-500 1
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(2) Schematic diagram—engineer units.
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f. Infantry Units—Numbers and Types.

48

- )

1 2 3

Unit TOE Corps

_ Army

Total Army

Regt, Sep. .- oo el 7-11 oL
Inf Hv Mort Bn..o oo s 7-45 1

g. Medical Units.
(1) Numbers and types—medical units.

© DO W N =

YPLIRRIVERBRRY

Total Army

Hq & Hq Det, Med QP cccmm oo cccem e e cccccccmcm e e
Hq & Hq Det, Med Bn, 8P - ccomooeeoceccccm i ccccce e ecceeam
Med Coll Co, Sep... ..o

Med Cir Co, Bep-
Med Holding Co...
Med Amb Co, Sep..
Preventive Med Co.__.
Med FId Lab, Army. ..
Army Med Depot_ . iieeceee.
Mbl Army Surg Hosp.
Evac Hosp, Smbl.___

Convalescent Center, Army.

Hgq, Professional 8ve (AQ)._.
Burgical Det (KA)._____.

- Ortbopedic Det (KB)...
Shock Det (KC)._......_.
Maxillo-Facial Det (KO)..
Neurosurgical Det (KE) ..o oo oo e c e e
Tboracic Det (KF) oo oo cdemmeeeieee
Gas Det (KGQ)......
Dental Sve Det (KJ).-oooooooo
Dental Prostbetic Det, Mbl (KK) ..
Psychiatric Det (KO)
Autmv Maint (DA).__
Mess Det (AH) oo

Optical Det (GA) oo aeaaee

Optical Det (Augmentation) (GB). ..ccocemceeooon

Vet Food Insp Det (JA) - ocecemommome e

Dispensary (MC) ..o oo cceecmccemm e oo -

Medical Det (OA) oo cecee e

Helicopter Amb Unit (RA)-.

Med Intell Det (QA) .o cemmoome oo ccmcmccce e m e

—
NN = =W WO W

—

moSohnummohnoronwwD ok —wow
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k. Military Police Units—Numbers and Types.

48

Unit TOE Total Army
1| MP Bn, ATINy.ccecceannn... 10-35A. 3
2 | MP Co, Corpsand Army.__.._._.. 19-37 4
3 | MP Service Orgn (AD) (MA) (NA). 19-500A 1
4| MP Esct GAd Co (M) ..o it 19-47A 3
5 19-247A 2
(] 19-500A 3
7 19-500A. 1
8 19-500A 1
1. Ordnance Units.
(1) Numbers and types—ordnance units.
Unit TOE Total Army
1| BqQ&HqCo, 0rd QDo eeee e eeee e 4
2 | Hq & Hq Det, Ord Bn.. 17
8] Ord Co, Direct Spt_ ol iie—eee 17
4 | Ord Co, Direct Autmv Spt____ ... 16
5 | Ord Hv Maint Co 9
6| Ord HAM Co........... 13
71 0rd Field Supply Co. oo e 12
8] Ord Recovand Clas Co. e ceecemmce e 4
9 | Ord Arty & Veh Park Co.. 1
10 | Ord Ammo Co (Army).-.... 10
11 | Ballistic and Tech Sve Det BA 1
12| EOD Det BA . .ocneneno.o 8
13 | EOD Control Det AC.... 1
14 | Tech Intel Det BB_ et 4
16 | Integrated Fire Ctl Det* o eeeeeaenas 15
16| Ord Sp Wpns Spt Bo- - oo eeeeeemcecmccmcc s 1
*Type required based on Wpns supported.
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(2) Schematic diagram—ordnance units.” . R
(a) General supply and maintenance.
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1
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1 DIR SPT c0 1 0IR SPT CO
5 DIR AUTMY SPT CO S0IR Al.!TMV SPT cO
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A . '
;;:] ARMY SVC HV SPT BN ARMY ORO REHAB POINT
CROUP £ 1 BN HO 1 BN Ha
: 4 HAM CO 2 OIR SPT CO

2 OIR AUTMV SPT CO

ARMY ORO GEN SUP OEP

ARMY ARTY & VEH PARK

1 BN HQ
4 FIELD SUPPLY CO

T1BNHQ 10RSPTCO
1 DIR AUTMV SPT CO
1 ARTY & VEH PARK cO

ARMY HV MAINT BN

1BN HO 1 HAM CO
1 HV MAINT €O
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1 BN HO
2 HAM CO
2 HV MAINT CO
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(b) Ammunition supply.
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j. Quartermaster Units.
(1) Numbers and types—quartermaster units.

Uit TOE Total Army

Hqg & Hq 0o, QM QP e ceecccemecccccceecmecaae 10-22
Hq & Hq Det, QM Bn 10-536
QM BKrY C0 (M) oo eaman 10-147
QM Clothing & Gen Sup Dep GO o commmmiecceeeeeeccccceeceaa 10-227
10-3567
10-167
10-247R
10-157
10-67
10-77
10-257
10-297R
10-237
10-187
10-197

DWW DOE WD -

-
hﬁbﬁhasuﬂblﬂlﬂhuh
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(2) Schematic dwgram—quartérma,ster units.
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(2) Schematic diagram—signal

unats.
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k. Signal Corps Unils.

VTS U

(1) Numbers and types—signal units. .

48

TOE Corps

Army

Total Army

Hq & HqDet S1g GPeeeeeceeececeeceemcees 11-22A
Sig Const Bn

COO0OO0O0O0O0OOOO OO MW =

[ S 3 CIN I ISP ar— P~

Bk bt i bt bk e bk e bk OO DD DD e 0D QO Q) G GO
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l. Transportation Corps Units.
(1) Numbers and types.

Unit . TOE Total Army

Hq and Hq Co, Trans Trk

Trans Amph Trk Co*

SOt W

8 | Hq and Hq Det, Trans Heptr Bn
9| Trans Heptr G0 - oo ceccecmamaan

Hq and Hq Oo, Trans Hwy Trans Gp._ i iaocccane 55-12A

Trans Sve Co (Mvmt Control).....____ feamedmmememmememeemmeemem<e<eman

Bn

3
12
Trans Light Trk G0 - e el . 48
Trans Car Coo o oo 4

10 | Trans Cargo Hceptr Field Maint team . - meenan 1

2
11 | Hq and Hq.Det, Trans Army Acft Maint Bn___ 1
12 | Trans Army Acft Mant G0 e oo emccmamaae 3
13 | Trans Army Acft Hvy Maint and Supply Cooe oo eiccaeee 1

14 | Trans Intel Det

Strategic.

COmIbaL - e e 3

*Two per division in amphibious operations.
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(2) Schematic diagram— Transportation Corps units.

48

&
et = =
[® o
- i e ;-

MAINT

- . .
n n
uw couRAT comw

IO

Note L 1 Trans Carge Heptr ﬁ

Mam? Tesm (KD} attached
to each Trans Heptr Co.

Mots 2 Trans Sve Ot
Ctl) provides command

FOR OFFICIAL USE ONLY

N



48-49

m. Miscellaneous Units—Number and Type.

1 Unit TOE Total Army

Hq Oo, Army._._..
Hq, 8pl Trp, Army.

Hq Co, Corps- .- caeemne-
Hq & Hq Det, Repl Gp
Hq & Hq Det, Repl Bn

©
o
@
=2
Q
S
b

'

'

'

'

H

'

H

1

H

1

H

H

H

1

H

H

1

'

h

'

'

H

'

‘

1

'

1

H

1

'

1

H
X

10 | M. R. Unit, Type Z, with Augmentation
11 | Army Postal Unit, Type Z. e cceacceieanan
12 | Army Postal Unit, Type R e eeeeaeeeee
13 | Army Postal Unit, Type V._..__......
14 { Army Postal Unit, Type W_.__.......
15 | Army Postal Unit, Type Y ___________.
16 | Base Post Office, Type 8. . .coooo...
17 | Fin Disbursing See (AD; BP; CB; DC)
18 | SplSve CO oo
19 | Det, CIC (AA; FA)...
20 | Det, CIC (AB; FB)..
21 | Det, CIC (AC; FO) oo i e ccceccceccemcmm e
22 | Strategic Intel Det (Researeh and Analysis). .
23 | MilIntel Bn (Army) o o-..
24 | M1 Govt Op.........
25 | Mil Govt Co (AB) ...
26 | Mil Oovt Plat (AA)._....
27 | Loudspeaker & Leaflet Co
28 | OrgnorSepBand. ..o

29 | MIIHISEt Deb. oo cee i ccecccceemecmcccmacan

B D= DWW = G DW=

—

[P i )

*Strength figures do not inelude operational personnel which is varlable.”

49. Troop Requirements—Communications Zone

Troop requirements in a communications zone vary with the
strength supported, the topography, the climate, and the development
of the theater. Variation is so great that no type organization of
troop units is shown in this paragraph. An outline plan for preparing
a communications zone troop list follows.

a. Determine the mission of the communications zone.

(1) Determine the supported strength. Both the number and
type of divisions and supporting combat and service troops
within the combat zone must be known. The extent of
support required for troops of other services (Navy (including
Marine) and Air Force) for allied troops, and civil affairs or
military government must be determined.

(2) Study the mission of the theater to determine the load which
will be placed on the communications zone. An active .
theater requires more communications zone troops than a
defense command.
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b. Study the territory which will comprise the communications zone.
6 Lines of eommunications, geography, climate, and extent of develop-
ment all affect the troop list. A survey or estimate of probable destruc-

tion from enemy or other causes must be made.

¢. Study the political organization, economy, density of population,
probable attitude of the inhabitants, and extent of destruction of their
installations and local government. Determine whether population
will be controlled by military government or by civil affairs support
of an existing government. Determine the size and composition of a
military government staff for the communications zone headquarters
as well as of a national military government headquarters for each
nation in the communications zone. Determine needs for military
government units by type of occupation and by major and minor politi-
cal subdivisions of each country. Determine the requirements for
psychological warfare forces for an effective consolidated propaganda
program. Economy of personnel and established doctrine dictate ad-
herence to existing political boundaries and governmental structure in
determining military government requirements.

d. Determine a tentative organization of communications zone to
include any necessary division into base, intermediate, or ad vance sec-
tions. The logistical command is a suitable nucleus for a communica-
tions zone section.

e. Add technical and other service troop units to the headquarters

‘ ond headquarters.company, logistical commands, as required for the
accomplishment of the assigned missions.

f. Each service having been provided with an adequate troop list to
accomplish its primary mission, check the troop list to insure that it
includes the following units for installations and headquarters involv-
ing more than one service. )

(1) Adjutant general service. Postal units at each major head-
quarters, port, depot, staging area, and recreation area.

(2) Engineer service. Utilities detachments at each major head-
quarters, port, general depot, staging area, and recreation area.
Fire-fighting detachments at each city,.port, hospital, and
troop camp.

(8) Finance service. Finance disbursing sections at each major
headquarters, hospital, port, and troop camp.

(4) Military police service. Gate detachments at each major
beadquarters, hospital, port, and depot. Guard detachments
for each train, Military Railway Service.
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(5) Quartermaster service. Laundry detachments at each rec-
reation area, staging area, and troop camp. Quartermaster
service companies may be added to port and depot troop
lists to increase their capacity with greater economy in
trained manpower than would result if additional port
companies, depot companies, and ammunition companies
were added.

(6) Signal service. Signal operations detachments at each major
headquarters, port, hospital, depot, and troop camp.

(7) Transportation service. Transportation car companies for
major headquarters. Transportation truck units for depots,
staging areas, ports, and recreation areas.

(8) Bulk allotment. Sufficient bulk allotment must be provided
to furnish personnel for the many headquarters and special
organizations, not provided for in tables of organization and
equipment. Normally the communications zone headquar-
ters itself is chargeable against the bulk allotment. Head-
quarters for intersectional services may require tables of
distribution from the bulk allotment. Each communications
zone section will require a suballocation from the bulk allot-
ment for the organization of district headquarters and
recreation area headquarters, and for other special tasks,

g. Make a final check comparing the services to insure that they are .
balanced with each other.

k. Troop requirements for defense of communications zone installa-
tions, facilities, and lines of communications will vary with the terrain,
size of the area, the local political situation and the enemy airborne,
amphibious, and guerilla capability. Forces such as armored cavalry
regiments, separate infantry regiments and battalions will be required.
Locally recruited home guard units may be utilized to augment the
above military forces. Divisional size units located in the communi-
cations zone may be used as defense forces in an emergency, however
such employment would be by direction of the Theater Army
Commander.

i. Figures on division slices are given in paragraph 53¢. Figures
on air wing slices are given in paragraph 53b. The total strength of
the communications zone troop list should approximate the sum of the
communications zone portions of the division slices and the air wing
slices. The following figures are given as a further guide:

(1) Advance section supporting an independent corps and
operating a port, a small military railway service, and an
area 50 miles deep by 20 miles wide; 85,000 to 50,000 total;
a figure of 40,000 may be used as an early approximation.
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(2) Advance section supporting a balanced field army, and
operating a port, a military railway service, and an area 50
miles deep by 50 miles wide: 75,000 to 110,000; a figure of
90,000 may be used as an early approximation.

50. Troop Requirements—Airborne Operations

a. General.

(1) The troop requirements for an airborne force are determined
by the number of airborne and infantry divisions assigned;
the mission; the terrain and weather in the objective aresa;
enemy dispositions and capabilities; availability of aircraft;
probable length of time the airborne force must be supported
by air lines of communication; the availability of logistical
and administrative support; and other pertinent factors. The
complete dependence of an airborne force on a single com-
munication system—air lines of communication—until
surface link-up is established, requires that troop require-
ments be very carefully determined for each specific airborne
operation being planned.

(2) Normally the troop list for the Army component of an
airborne force includes those units that will be directly
employed in the operation in a combat or supporting role,
and does not include units required for the marshalling of
the Army forces, or the logistical or administrative support
that may be furnished by the communications zone agency
designated to mount and support the airborne operation.

(3) The number of airborne divisions and corps allocated to
theaters of operation will vary. Such units will be furnished
by the Department of the Army based on Joint Chiefs of -
Staff directives.

(4) The Army component of an airborne force is usually respon-
sible for its own logistical support in the airborne objective
area, regardless of the size or composition of the Army forces.
Therefore, the troop list for the Army component of an air-
borne force will contain sufficient service troops to provide
logistical support in the airborne objective area. In all
airborne operations the provision of service support to the
Army forces in the objective area by units located in the
departure area will be carefully considered and used to the
maximum extent permitted by the characteristics of the
operation being planned. Usually the nature of the service
provided by the units concerned will determine whether they
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will be assigned to the Army component of the airborne force
or to the communications zone agency supporting the opera-
tion. Normally the number of Army service troops required
in an airborne objective area will be considerably less than
the number employed by a ground force containing the same
number of divisions.

b. Employment of TOE Units. The same types of combat and
service troops shown for the typical field army in paragraph 48 will
be used to support airborne divisions, infantry divisions, corps and
armies used in airborne operations. The number of supporting units
used will be scaled down to provide only the requirements of the
specific force being organized. Frequently the strength and organie
equipment of a supporting unit will be reduced to enhance its air
transportability. Lighter equipment may be substituted for heavy
equipment. Because of the inherent differences between ground and
airborne operations, many of the units shown in paragraph 48 may be
omitted from the airborne troop list while others may be assigned to
the communications zone agency supporting the airborne operation.
Of those units assigned to the Army component of the airborne forece,
a portion may operate within the objective area while others will
support the operation from the departure area.

¢. Employment of Special Units. Special units or TOE units with
special training and equipment are required for certain alrborne
operations, particularly those of the independent type.

(1) Engineer construction battalions which have been speclally
equipped and trained for airfield construction are required
when airfields must be repaired or constructed during the
early stages of an airborne operation.

(2) Specially organized, trained, and equipped units are required
to provide air terminal facilities in the airhead when large
tonnages of supplies and equipment will be delivered by air
for a prolonged period. Normally this support will be
provided by Air Force units.

(3) The number and types of the special units required will be
determined separately for each airborne operation based on
such factors as the airfield repair and construction require-
ments in the objective aresa; the tonnage of supplies and
equipment to be received in the objective area via air trans-
portation; and the method of supply distribution that will
be used in the objective area.

51. Troop Requirements—Amphibious Operdiions ‘

The table shown below is designed to determine the units required
in addition to the units organic and normally attached to regimental
combat teams, divisions, and corps to provide a balanced shore party
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troop list for an amphibious assault. Troop assignment (in the table)
é is based on a corps with three divisions in the assault. The factors
used as a basis for determining the troop requirements can only be
used to provide an estimate of requirements. Modifications and
adjustments must be made to meet the peculiarities of a particular

. situation.
Typical Shore Party Troop List
1 2 3 4 5
1 Unit TOE Per ROT 12 Per Inf Per Corps 12
Divt?
2 | Hq & Hq Co, Amphibious Support Brl- | 20-301A | |cmreceeeeeas 1
gade (ASB).2
Engineer Units:
3 Amph Spt Regt, ASB?___ 20-511 1 3
4 Engr Shore Bn2___._. 5-525A 1 3
5 Engr Shore Co?____ 5-527A ) I P RSP
[} Engr Fld Maint Co, ASB3____________ 5-157 |occeeccceeac|ccmeeeaoao - 1
7 Engr Combat Bn (Army).___________. 5-35A  |occcmeeeo- 1 3
. 8 Engr Combat Co._._. | 5-37A ) I I S
9 Engr Sup Pt Co..___ 5-48A | .- 1 3
10 Engr Lt Equip Co- 5-367A |cecccmcccmio e 1
Chemical Units:
11 Cml Smoke Genr CO..oooeeeamoe. 3-267A ool 1 3
- 12 Cml Sup Det. e 3-500A |oeeccaoo. 1 3
Medical Units:
13 Med Det, ASB 3 e eaa. 20-300A 1
‘ 14 Med Bn (Sep) ¢t 1
15 Med Amb Co (Sep) —-oooo__. 8-317A 1
16 Med Cir Co (SeP) —cocccaccemaaaes 8-28A 1
17 Med Coll Co (8€P) -mecemcmcmanan.- 8-27A 1
Ordnance Units: ~
18 Ord Maint Co, ASB ¥ .o 9-97A 1
19 39-127 1
20 9-57A 1
21 9-500 3
22 Ordnance Ammo Co.b ... 9-17 1
Signal Units:
23 Signal Co, ASB ¥4 ______. ... ... 11-537TA | 1
24 Signal Depot CO_ oo - 11-500A  |ocoomeceoas 1 3
Quartermaster Units:
25 QM Co, ASB 2 e 10-277AR  |occocoimo [ emcccceee s 1
26 QM 8ve Co_ ... - 10-67R | cocoeoeeeool 1 4
27 | Hq & Hq Det, QM Bn__ _| 10-536R |- __ 1 3
28 QM 8Subs 8up Co... ... - 10-197AR  |ooo.. L. "1 3
29 QM Petrl Sup Co (Mbl)aee.._..... 10-TTR . |eccceceicceea- 1 3
Transportation Units:
30 Trans Boat Bn, ASB1s___. 55-515A  |occcccecccaaa- 1 3
. 31 Trans Boat Co? ___________._ _-| 55-517A ) R ORI PRI
32 Trans Boat Maint Bn, ASB 3¢, --| 55-555A [ PO R 1
33 Trans Boat Maint Co3_ . .._....... 55-55TA |occemeceeooo. ) O P
34 Trans Harbor Craft Co, ASB._......._. [ R (P I 1
35°| Hq & Hq Co, Trans Trk Bns____ || 55-16A  |ooocceieeeoe 1 3
. 36 Trans Lt Trk Co.__.._._. L 5517 el 2 6
37 Trans Amph Trk Co_ e 55-37 = eeeemmeeeaaes 2 6
38| Hqg & Hq & Svc Co, Trans Terminal | 55-116A | ccecccueo - 1 3
Servlce Bn. . i
39 Trans Terminal Service Co_........... 55-117A 1 3 9

‘ See footnotes at end of table.
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Tynical Shore Party Troop List—Continued

1 2 3 4 5
1 TUnit TOE Per RCT 12 Per Inf Per Corps 13
Div 112

Military Police Units:
40 | Military Police Bn, Army. ... ...

[

41 Military Police Co, Corps and Army.. 3

42 | Military Police PW Guard Det........._. 3
Navy Units:

43 Naval Beacb Group?............__.__. 3

Ajr Foree Units. . ... ®)

1'TOE units sbown under columns 4 and 5 can he broken down and assigned to support subordinate
commands as the situation may require.

2 Figures in column 4 include those in column 3, figures in column 5 include tbose in column 4.

8 Units organic to ASB. Remaining units are normal attachments.to thc ASB when acting as the sbore
party for a corps in ampbibious operations.

1 Detacbments may be attacbed to divisions wben ASB beadquarters is not employed.

s Detachments usually attached to divisions.

6 Organic to arnpbibious support regiment.

7 Less boat unit if ASB boats are employed.

8 Ajr Foree service elements to support Air Force units witb the landing force.

592. Troop Planning Slices

a. Purpose. In logistical planning, a preliminary estimate of the
total size of a force is required in order to determine the final compo-
sition and the ultimate size of the force, for the required number of
many service units, such as hospitals, depot units, etc., bears a direct
relationship to the size of the total force. Two factors are used in
such planning, the division slice and the wing slice. To determine the
preliminary total of the force, multiply the division slice by the
number of divisions in the force and add the product thus obtained to
that of the wing slice multiplied by the number of wings in the force;
to the sum thus obtained must be added the various miscellaneous
forces not included in either slice.

b. Definitions. .

(1) The division slice includes the strength of an average combat
division plus proportionate shares of the total corps, army,
communications zone, and zone of interior (for world-wide
slice only) units operating to the rear of the division (and of
Naval units directly supporting the Marines in case of
Marine divisions). The division slice for any given force is
equal to the total strength of the force divided by the number
of combat divisions in the force.

(2) The wing slice includes the strength of an average wing plusa
proportionate share of the Air Force and Army units engaged
in developing or operating the air bases (and of Naval units
which directly support the Marine or Naval Air units).

¢. Relation Between Division Slice and Wing Slice. 'The 7,000-man
wing slice includes about 1,000 Army communications zone men not
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counted in a division slice. These 1,000 Army men are required for

6 communications zone support of Air Force units and installations
present in the theater of operations. In the charts in paragraph d
below, and in ¢ and & above, this same assumption is made: the wing
slice and not the division slice contains the communications zone
support for Air Force. This allows troop planners to use these
tables with varying ratios of air wings to Army divisions in any
specific force.

d. Basic Slice Factors. (See pars. 124 and 265 for location of
slice components as contrasted with assignment of slice components
shown here.)

(1) Division slice (U.S. Army troops only).

—_ . —_ e XX
P
Zone of interior Communication zone  Corps and army Average basic
20,000 10,750 troops division
{Combat 9,050) 16,850
(Service 6,600)
15,650
| — Vs V4
' Combat Zone slice
32,500
[N v - Yy
Theater slice
. 43,250 ,
Worldwide slice
63,250 S2%07

(2) Wing slice (U.S. Air Force combat service and support
troops and U.S. Army troops present because Army supports

Air Force in certain functions):
AT service AF combat

1,250 1,300
Misc AF
‘Support Basic wing
Com Z troops Units 3,450 . 2,550
. present in theater to | : ; -
support AF 1,000 Total AF wing slice,

6,000

- ! -7 Theater wing slice -
7,000 .
(3) Amphibious assault and buildup. Initially in an amphibious
assault, all elements are smaller than shown in (1) and (2)
. above and reach the strength shown there gradually during
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buildup. Division slices varying from 22,000 to 30,000
men have proved satisfactory in the long range planning
estimation of strengths for an amphibious assault including
followup. The value of 25,000 is recommended for general
planning purposes. The number of vehicles to be landed
with assault troops is estimated on the basis of 1 vebhicle
per-10 men for long voyages, 1 vehicle per 7 men for short
voyages (due to differences in types of shipping). Division
slices varying from 35,000 to 40,000 men have proved satis- .
factory in the estimation of peak strengths, achieved between :
D+30 and D+90, in an amphibious operation. The value
of 40,000 men is recommended for general planning purposes.
The number of vehicles to be landed in buildup for a force
is estimated on the basis of providing enough to increasec
the ration of vehicles per man to 1 vehicle to 5 or 6 men of
the total (assault and buildup) force.

Division Slice

‘World-widc slice Theater slice Combat zone slice
(Army) (Army) Average
Corps division -
Branch or other major groupings Potal |- Zf1 and only
(63,250 | POTUOD | o) | COmZ | potg) | Army— | (16,850
men) (20,000 (43,250 portion (32,500 rear men)
men) | ‘meén) '(1112'1359 men) ? | portion ‘
) (15,650
mmen) 2
Combat Divislon. .. .eeeecaccevaannns 26.6 0 39.0 0 51.8 0 100
Hq units, A@, FD, 8pl, 8v, and other
administrative and intelligence serv-
ices including operating overbeads i
(including for Z/I defense command
overheads and Dept of Army agen-
[T N 5.5 9.5 3.7 8.4 2.2 4.5 0
Armor. . e eeermmam 2.5 .3 3.5 1 4.6 9.6 0
Artillery . e ees 7.7 1.6 10.6 1 14.1 29.2 0
Chemfeal. - oo ciaaas . .2 .6 .7 .6 1.2 0
Engineer e emocecmcccccceme—ens 7.7 4.0 9.0 12.0 8.6 17.7 0
Military Polfee oo 1.1 .9 1.2 2.0 .9 1.9 0
D541 £:0 117 o~ Y 1.5 .4 2.3 .2 2.5 5.2 0
Medical. e eeee 5.9 4.9 6.5 16.0 3.3 6.8 0
Ordnance-.-c-cococececmcacacoacnnana- 4.0 1.8 5.0 6.9 4.3 9.0 0
Quartermaster oo ccemeenn 4.7 2.6 5.6 14.7 2.6 5.4 0
Signal e 2.8 1.7 3.3 7.0 2.1 4.4 0
Transportatton_ .. ccememcrmaaae 5.6 5.0 6.0 16.2 2.6 5.1 0 .
Replacements__. oo ocemeaas 10.0 23.0 3.7 115.7 3(2.31 (4.9 0
Bulk Pers Z/Ionly. .. o coveecvennne- 8.8 27.9 0 0 0 0 0
Mise Z/Ionly oo 5.1 16.2 0 0 0 0 0
Totalpercent .o 100 100 100 100 100 100 100
Percentage of world-wide slice_..ocv--- 100 31.6 68.4 17.0 51.4 24.8 26.6 .
Percentage of theater slice...... [ P 100 24.8 75.2 36.2 39.0
Percentage of combat zone slice. - - v feenvcnooi]e nnmaifeeencii e 100 48.2 51.8

1 Includes replacements in field army area.
2 Does not include replacements.
3 Not included in field armmy percentage total.
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53. Division and Wing Slices

a. Division Slice. The following table presents the percentages of
each arm, service, and other major grouping in each part of a large
balanced force. It is based on troop deployment at the end of World
War II. This troop deployment contained 89 divisions: 5 airborne,
16 armored, 1 cavalry, 66 infantry, and 1 mountain. This table has
been modified to conform to the current type field army, current divi-
sions and the consolidation of all artillery in one arm, the consolidation
of cavalry, armored, and tank destroyer units into one armor branch,
the transfer of certain truck and car units from Quartermaster Corps
to Transportation Corps, and the separation of the Air Force from the
Army. The communications zone column does not include those
Army communications zone troops who must be present to support
the Air Force (see par. 52b and ¢).

b. Wing Slice. This table presents the percentages of components,
branch, and other major groupings present in the theater of operations.
It is based upon a hypothetical USAF troop list and a hypothetical
Army force. ‘

Theater Wing Slice

1 . 2 3 4
. Theater | Air Force | Basic Wing
1 Component, branch, or other major grouping total total 2,550 men
7,000 6,000 (1,300 combat)
” men men (1,250 service) !

Alr Force:
2 Hq and overhead? . ..o eaaan 3.0 I B R,
3 L0707 4 ¢ 14 1 2 25.8 30.0 51.0
4 [T e RSP 4.7 20.0 49.0
[ Mise SUPPOrt_ ..o mem—meae 32.2 1A () I,

Army: .
6 COMZ SUDPOL oo ceoo oo oo RS 7T 25 DV [
7 Totalpereent. - .. e eceaceeemam 100.0 100.0 100.0
8 Percent of wing slice. oo oomm oo 100. 0 85.7 36. 4

1 Located on the combat airfield, includes all elements organic to wing.
% Includes varlous Air Force headquarters and miscellaneous overhead units.

Section II. TACTICAL TROOP MOVEMENTS

54. Movement on Foot

a. Introduction. Troop movement data as given in tables of basic
road spaces and tables of rates and lengths of marches are averages
from field experience.

Esamples: Examples of forms for troop movement tables are
included as guides for the preparation of similar tables for units in
the field. Tables for field use must conform to the variations of
strength of units and the amount of transportation and equipment

FOR OFFICIAL USE ONLY 101




54

available. Regiments, separate battalions, and similar units should
maintain tables showing road space requirements of their units based
on actual strength and material on hand. Reports of subordinate
units form the basis for tables of large units. However, a table based
on actual strength of men and material may be worthless without
proper evaluation of the weather, road conditions, hostile air and
mechanized threats, or other variable factors affecting the troop
movement. These basic figures are capable of great increase or de-
crease under extremes of the variable factors.

b. Basic Road Spaces. The following values apply in computing
road spaces except when greater dispersion is desired to reduce
the effect of unfavorable factors mentioned in @ above:

(1) Foot troops (at halt or marching):? Yards

Single file, per man_______________ o __.__. 2.3
Single file, tactical conditions, perman______________________ 5.3
In eolumn of twos, perman_ _ . ____________________________ 1.5
In eolumn of threes, per man_____ . ___.________ 1.3
In column of fours, perman________________________________ 1.2

(2) Motor elements (at halt) : 2 Road spage
Car, pasSeNger . _ o oo 8
Half-track or armored personnel carrier____ . . ______________. 8
Tank. . o ceoC 8
Tank with cargo trailer or weapon in tow____________________ 11
Tractor, M—18_ o emmeeeoo 7
Tractor, M-18 with cargo trailer or weapon in tow____________ 15
Tractor, 5-ton with semitrailer 10-ton, 25; S & P__.___________ 14
Trucks: .

o3 o VS PR 5
14-ton with cargo trailer or weapon in tow_______________ 8
Ym OF Y400 o o eemmo__o 6
1o- or %-ton with cargo trailer or weapon in tow__________ 10
1%- or 2%%-t0n . e emcceeoooo 9
1%- or 2%-ton with cargo trailer or weapon in tow________ 16
Over 2Y-t0N . - o e cecdeooo 9
Over 2%-ton with cargo trailer in tow___________________ 13
6-ton cargo (treadway) .. 14
Average per vehicle for a mixed column of various types._ 10

t For time length of foot elements in column see ¢ below. Factors include normal distances between
units.

2 For road spaces and time lengths for motor elements at various rates of march see paragraph 55/.

3 Allows 1 to 2 yards between vehicles. Bee chapter & for actual lengths of vehicles, towed weapons, and
trailers,

(3) Use of values.
(a) A battalion of infantry with 800 men marching in column
of threes: 800X1.3 (see (1) above)=1,040 yards road
space.

102 FOR OFFICIAL USE ONLY




(b) A mixed motor column consisting of—

20 trucks, Y-ton, with weapons in tow at 8 yards ea¢h______
25 trucks, 3-ton, with trailer in tow at 10 yards each__ _____
- 75 trucks, 1%-ton, at 9 yardseach_________________._____.
40 trucks, 2%-ton, with trailers in tow at 16 yards each______
40 tanks at 8 yardseach_______ _______ . ___.__.

200 Total |,
Total road space at halt.___._________ e e e mmmmmmmm—mean

Alternate solution (see (2) above):
200 vehicles (mixed) at 10 yards each ... oo oooo._
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d. Rates and Lengths of Marches, Foot, Animal and Motor Elements.*
(1) The following rates and lengths of marches are based upon
modern vehicles, trained personnel, and favorable conditions

of roads and weather:

1 2 3 4 5 6 7
Rates of march (mph) 1
Lengths of
march on
Unlt On roads ? Cross country | roads (miles Remarks
per ds;
average) 3
Day Night Day{ Night
INFANTRY ¢
2 | Foot troops. ........... b2 I 14 1] 12-15 for a | Length of march
division, increased with
15-20 for well-seasoned
smaller troops marching
units. on good roads in
favorahle weath-
er when required
by the tactical
situations.?
ARTILLERY
3 | Pack (less motor ele- | 3%6| 3-.c..ococoo.lo 3 2 20
ments).
4 | Truck-drawn, light| 25 | 25 (lights) _._...... 8 5 176
or mediumn:. 10 (no lights).
Tractor-drawn medi- [ 21 | 15 (lights)....... 10 4 150
um (MS5). . 10 (no lights). (lights) -
(1% no
. lights).
Truck-drawn, heavy.._.| 18 | 18 (lights).._.... 6 4 135
L 10 (no lights). i
Tractor-drawn, heavy.__| 15 -} 15 (lights)._._._. 6 4 135
’ .10 (no lights). (lights)
' (1% no
: . lights).
8 | Antiaircraft artillery, | 20 | 20 (lights)......-. 8 5 175
truck-drawn. . 10 (no lights). .
Antiaircraft artillery, 20 | 20 (lights)-._.... 12 5 176
self-propelled. 10 (no lights).

See footnotes at end of tahle.

*The rate of march of a column composed of elements with different rates of march is regulated hy that

of the slowest element.
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1 2 3 4 5 6 7
Rates of march (mph) ! :
Lengths of
march on
Unit On roads ? Cross country | roads (miles Remarks
per da;
. average) 3
Day Night Day | Night .
ARMORED
10 | Tanks, light and arm- | 20 | (Lights)._.._.__. 12 5 150 | Armored division *
ored personnel car- 10 (no lights). moves at rate of
riers. march of medi-
um tanks,
11 | Tanks, med-heavy.....| 16 | 15 (lights).__._... 5 3 100
10 (nolights).
MISCELLANEOUS
12 | Pack train. . _.____.___ 271 I 3 2 20
13 | Infantry division, mot- | 15 | 15 (ights). .| ... . J......_. 150 i
orized. 10 (no lights).
14 | Trucks and ambu- |} 25 | 25 Qights)- oo} ooouiloacmaanan- 150 | Single vehicles or
lances. 10 (no lights). small columns of
- less than 50 vehi-
cles. -
15 | Cars, passenger........ 35 | 35 (lights)-- ... _|-ceoeofemeenann _ 250
10 (nolights).

1 Rate of march is average speed over a period of time, including short, periodic halts.

2 Rates of march for motorized clements listed in columns 2 and 3 are possible only on improved roads.

8 Qreater distances than those given in column 6 may be covered under forced march conditions.

4 For movement over mountainous terrain, an additional allowance of 1 hour should be made for each
1,000 feet of climb.

(2) Marches in snow and extreme cold.

(@) Foot troops marching in snow without snowshoes or
skis will have their mobility decreased. The decrease
of mobility will depend on several factors, among which
are depth and nature of the snow. Normally, snow of a
depth of 24 inches or more will prohibit marching unless
skis or snowshoes are used. For specially equipped and
adequately trained troops, the following rates of march
are practicable:

Snowshoes.. 1% to 2}4 miles per hour.

Skis____..__ 134 to 3}4 miles per hour.
Small bodies of well-trained troops are capable of moving
40 miles a day on skis, under favorable conditions.
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() Dog teams. Average dog teams of seven dogs hauling a
500-pound load are capable of moving 5 to 7 miles per
hour for 6 to 7 hours daily, an average day’s march being
approximately 30 miles.

(¢) Motor movement (wheel) in snow.

Depth snow (in.) Measures required for movement
F J P None.
6 e Rear chains.
6-18. . _______ Chains all around; and special traction devices
on leading vehicles (to break the trail).
18 and over_.___ Snow plow required.

e. Forced Marches of Foot Elements.

(1) General. Seasoned troops when well rested at the beginning
of the march, with good weather and good roads, are capable
of reaching their destination physically fit to engage in
combat after making forced marches (marches in excess of
20 miles) as indicated in the graph in (3) below.

(2) Examples of use of graph. Assume it is desired to start a
column of foot troops at daylight and accomplish a march
of 33 miles. The graph shows that this distance will require
a minimum elapsed time of 22% hours. Such a march might
be divided as follows:

Total elapsed time_ . .. oo 221

First stage, 18 miles. At 2% miles per hour (daylight, on
roads) and allowing for a noon halt of about 1% hours, the

time required for this stage is_ __ . ___________________ 9
Second stage, 15 miles. At 2 miles per hour (night, on
roads) the time required for this stage is____._._.._.____ 7%

Total for both stages_ - ___ __ ___________.____.. 16%
Available for a long rest halt between stages_. ___________ 6

The forced march could be divided into three or more stages
instead of two, in which case two or more long rest halts
totaling 6 hours could be scheduled (illustrated by dotted
line on graph).
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(3) Forced march graph. The most important point to keep in

.mind when planning forced marches is that the rate of march

is not increased. The increase is in the number of marching
hours per day.

e

Va

)

™
] //
R
&
>
50 7
V.
.
s n
= I'r-o long n.usJ
8 3 hours each
i RN
3 7
awn { 7
b
|
7} _—{ Forcea Marches Exceed 20 miles ]
®

)

{ Noon halt |

1

n » » «©w » “

Time In Hours

55. Movement by Motor

a. Vehicle Capacities.
(1) Truck capacities for personnel. The capacity of motor trans-

portation for movement of foot troops depends upon the
rated capacity of the transportation employed, the type of
body on the vehicles, the method of carrying personnel, and
the distance personnel are to be moved. Normal capacitics
for trucks carrying personnel with rifles, packs, and extra
ammunition, with no additional cargo, are—

Men
Truck, ¥%-ton (excluding driver) - - _____________.__.___ 3
Truck, %-ton (excluding driver) . - _________________._.__ 9
Truck, 1%-ton (excluding driver) - ________ . __________ 15
Truck, 2%-ton (excluding driver) - ________________.___ 25

Note. When 2%s-ton engineer dump trucks, or 2}4-ton short wheelbase artillery
trucks carry the loads shown above, some personnel will be required to stand.

(2) Truck capacities for horses or mules:

108

Truck, 1%-ton (exceptional) - ________ 2 plus 2 men with equipment.
Truck, 2%-ton, cargo_ - - .o _____ 4 plus 4 men with equipment.
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b. Tabulating Number of Trucks Required for Movement by Motor
Transport. The following format may be used to tabulate the ap-
proximate number of trucks required to move foot elements with
individual equipment.

1 2 3 4 6 6
Number of trucks
Strengths for required
1 Unit Actual Transported in| which transpor-
. strength organic motors | tation must be
furnished 1¥-ton | 2%-ton

10

1

12

13

14

c. Traffic Flow of Motor Columns. By traffic flow of motor columns
is meant the total number of vehicles passing a given point in a certain
time. Traffic flow usually is expressed in vehicles per hour and can
be determined for any route by this formula—

Traffic flow in vehicles per hour=
Density in vehicles per mile X speed in miles per hour X F.
F (a variable) depends upon the standing operating procedure time
intervals between march units and serials applicable in the area and
upon the overall state of proficiency of units operating in the area in
motor movement and traffic control. For adaptation to a specific
area under field conditions, it is necessary that time and space studies
be conducted continuously in order to arrive at a suitable factor.
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This study may result in a basic factor to which allowance for time

gap between march units and serials must be added, or a basic factor

including allowance for time gap between march units and serials.
d. Density of Motor Columns.

(1) The density of a motor column is defined as the number of
vehicles per mile of road space occupied by vehicles. Motor
columns may be classified as either close column, open
column, or infiltration.

(@) Close column. In close column, vehicles are closed to safe
driving distance behind the preceding vehicle. Usually
8 fixed speedometer multiplier (SM)* is specified (such as
2, 2.35, 2.5, 3, etc.) to accomplish a safe-driving intervehic-
“ular distance at all speeds. h

(b) Open column. In open column, distances between vehicles
are increased to accomplish greater dispersion. Usually
a fixed density is specified (such as 10, 15, or 20 vehicles
per mile) but open column conditions may be obtained
by designating a fixed speedometer multiplier high enough
to insure the desired intervehicular lead at the lowest
speed expected.

(¢) Infiltration. In infiltration, vehicles are dispatched at
irregular intervals with a fixed density (such as 3, 4,
5, or 6 vehicles per mile).

(2) To determine the density of & motor column, when the speed
and speedometer multiplier are known, use the following
formula:

... 1,760 (yards per mile)
Density ="t ced (mph) }XSM.

for example: with a speed of 20 mph and a SM of 2, vehicle
density equals—

1,760

202

e. Average Road Spaces and T'Lme Lengths of Motor Columns at
Various Speeds.

(1) Road space. The road space occupied by a motor column
may be obtained when the number of motor vehicles in the
column (disregarding trailers and towed weapons), the

*For logistical purposes, speedometer inu]t!pller (8M) 1s any number by which speed in miles per hour

is multiplied to determine intervebicular lead in yards. Ezample: with 8 SM of 2, the intervehicular lead
of two successive vehicles (measured from head to head) at a speed of 10 mph is 2X10=20 yards; at a speed

of 26 mph, it is 2X25=50 yards.

=44 vehlcles per mile.
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average density (number of vehicles per mile), and the
total of the time gaps between subordinate units is known.

Road space (miles) =
Number of motor vehicles , Time gaps (min) X speed (mph)

Density (vehicles per mile) + 60

An approximation of road space may be determined by the
following :

Road space (miles)=No. of vehicles=+75 (less than 50
vehicles in close column).
=No. of vehicles—=—20 (50 or more
vehicles in close column).
=No. of vehiclesX.02 (less than 50
vehicles in open column).
=No. of vehiclesX.06 (50 or more
vehicles in open column).
=No. of vehicles+—3 (any number of
vehicles marching by infiltra-
tion).

In close column g 15 minute time interval occupies 2.5 miles
of road space and in open column 3.75 miles of road space.
The chart in f below shows the average road space under
ideal conditions and does not include allowances for in-
tervals between march units. Actual road space may
vary somewhat depending upon conditions.
To use chart:

Determine the number of motor vehicles in column, disregarding

trailers or towed weapons.
Locate the figure on vertical scale at left of chart, marked “number

of vehicles.”
Locate the figure showing average density under which the move-
ment will be made, on the vertical scale marked ‘Density, veh/mi.”
Connect these two points with a straightedge. Read the figure at
the point of intersection of the straightedge with the vertical scale

marked “Road space, miles.”
This will be the road space, in miles, occupied by the eolumn under

the given conditions.

(2) Time length. The time length of a column is the space of
time between the instant the head of a column passes a
given point and the tail of the column passes the same
point. The time length may be determined by the following
formula:

Time length (min)=R0ad§§:;; ((11;111311(3) =2
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An approximation of time length may be determined by the
following :

Time length (min)=0No. of vehicles<0.08 (less than 50
vehicles in close column).
=No. of vehicles}0.12 (50 or more
vehicles in close column).
=No. of vehicles<0.20 (less than 50
vehicles in open column).
=No. of vehicles)0.24 (50 or more
vehicles in open column).
=No. of vehiclesX % any number of
vehicles marching by infiltration.

f. Road Space and Time Length Chart. The following chart shows
average time lengths under ideal conditions and does not include
allowances for time intervals between march units. Actual time
length may vary somewhat depending upon conditions.

To use chart:

Obtain road space as directed in ¢(1) above.

Locate the figure representing the speed in miles per hour on the vertical
scale marked, ‘“Speed, mi/hr.”

Connect these two points with a straightedge.

Read the figure at the intersection of the straightedge with the vertical
scale marked ““Time length.”

This figure is the time length of the column under the conditions given.
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Time
iengin
Minutes Hours
5
0.4
10
0.2
15
0.3
20
25 0.4
3 0.5
22 0.6
45 0.7
5 08
55 09
6 1.0
1.5
2.0
2.5
3.0
3.8
40
4.5
5.0
6.0
7.0
8.0
9.0
10.0
1.0
155
15.0
18.0
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g. March Graphs and March Tables.

(1) The operation order for a march may be accompanied by &
march table, particularly when the ‘details of the march are
not subject to change and can be foreseen.

(2) A march graph is the simplest method of obtaining data
required for a march table or order. It shows the approxi-
mate location at any hour of the head or tail of each serial,
providing the march proceeds as scheduled. The vertical
scale to the left, with point of origin at the bottom, serves
as a distance scale in miles and should show the relative
locations, along the route, of critical points where coordina-
tion of the movement is required. The horizontal scale
provides a time scale in hours, beginning at the left with
the earliest hour at which the first serial may start the
march.

(3) A serial is represented graphically by drawing a line to
represent the movement of the head of the serial and a line
to represent the movement of the tail of the serial. The
lines are parallel and are drawn with a slope that represents
the rate of march. (At 10 miles per. hr., the slope equals
10 miles on the vertical to 1 hr. on the horizontal scale.)

h. Example of March Graph, and March Table. See graph.

(1) The 1st Infantry Division commander has directed that the
1st Ordnance Battalion, 1st Quartermaster Company, and
the 1st Infantry, move under cover of darkness from their
present bivouacs, areas A and B, to areas C and D.

(2) Vehicles of the three infantry battalions will move during
the night 26-27 October.

(3) Foot troops of regiment, motor vehicles of regiment (less
battalion vehicles), and vehicles of quartermaster and ord-
nance companies will move during the night 27-28 October.
(Movement to begin at 271900 Oct. and be completed
by 280430 Oct.)
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= 1st Inf Div
®  Annex 1 (March Table) to Opn O 2 Keroku (1210-3365)
Map: Operation map March Table 271500 Oct 19.__.
1 2 ' 3 4 5 6 7 8 9 10 1 12
March Control of movement
Locatlon .
Serlal Organlzation and commander Present Route | by 0330 . Remarks
No. location 28 Oct Rate Time " Locatlon of Earliest | Latest
(mph) Type length critical points arrlval |clearance
(min) time time
“
— .
=] 1| Col Able, 1st Inf, Comdg....._.... Area B._| Blue..._| AreaD__ 2 1 Column of twos... 54 1800 1954
o 2038 2130
- 2136 2230
m Foot troops1st Tof. oo ] eemeoee o[ — 2312 0006
<D 2,109 men, !
; 2 | Lt Col Baker, 1st Inf, Comdg....._. _Area B__] Blue.__.| AreaD_. 10 | Close column ... 18 0001 0019
- : 0021 0039
- 0033 0051
w Motor elements 18t Inf (—) - oo feemmmmme oo |cooceee | e e [ 0062 0110
m 142 vehlicles.
o 3 | Capt. Cain, 1st Ord Bn, Comdg....| Area A__| Blue..._| Area O.. 10 | Close column-.... 21 0016 0037
= 0034 0055
~ 0054 0115
- Portlon of Div Trs: 0106 0127
18t Ord B oo emcmcmeae]|cccmmeee | cemeeaea - emamcccmcemccccccan|occccaacan 0125 0146
15t QM Co- oo e e | e e | e [ e RJT 417 (RP)__.. 0134 0155
169 vehlicles.
DisTrIBUTION: Same as Opn O 2. ' ‘ JonEs
OFFICIAL: : Maj Gen
/s/ Smith
SMITH, G-3
e . L
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Columns 2, 3 and 9: Based on periodic reports of subordinate units.

Column 6: Group which normally precedes main body to new area for reception
of troops.

Column 7: Vehicles not required for immediate support, such as kitchen, baggage
motor maintenance, are designated field trains.

Column 10: Number of men on foot®@ (Col. 9) X 1.3=yd~-1,760=miles.

Column 11: Number of men on foot (Col. 9) X 1.5=yd~+-1,760=miles.

Columns 12 and 13; 24 and 25: No. of vehiclesXfactor (par. 55¢(1)) 4+ time
intervals in miles=miles.

Columns 14, 15, and 16: road space (Col. 10)X60=minutes.

Speed (mph)
Columns 17, 18, and 19: road space (Col. 11) X 60
Speed (mph)
Columns 20, 21, 26 and 27: No. of vehicles X factor (par. 55¢(2)) +? time intervals
in minutes=minutes.
Column 22: Number of men on foot (Col. 9)-+-25 except to ensure tactical
integrity.
Line 43: Combat team is composed of: Inf Regt; FA Bn, 105-mm; Engr C Co;
AAA AW Btry SP; Det, Ord Bn; and Det Sig Co.

Line 44: Division troops are composed of: Div Hq & Hq Co (-); Sig Co (-); Div
Arty (=); MP Co (-); Tk Bn; Engr C Bn (-); Med Bn; and Recon Co ().
Line 45: Division trains are composed of: Rr Ech Div Hq & Hq Co; Det Sig Co;
Dett MP Co; QM Co; Ord Bn (-); Repl Co; and Fld Tns.
For further information of breakdown, see following pages.

=minutes.

1 In computing men on foot, first consideration Is given to the prescrlbed loads of the vehicles. After thls
prescribed load Is placed on vehicles, the remainlng capacity is loaded with personnel.
1 The 24 men who normally walk in a Bn Med Plat are distributed as follows:

4 ald men with ea Rifle GO .o e ccaccmm e mmmamem e ——ana 12
Aid men with Hv Wpn 00 - oo e e amacamam e m e em———m 3
BRHQ & HQ GO oo oo cccccmmacmamcass—emamaammememmmmmeemmamamena 9

24

$ Time intervals within a serial average ! minute per 25 vehicles (not consldered when serial conslsts of
less than 50 vehicles). Tlme {nterval between serials is 15 minutes.
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i. Table of Road Spaces and Time Lengths—Infantry Division.*
(1) Ezample:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 | 24 I 25 28 27
Actual strength Road space (mlles) Timelength (minutes) Road space (miles) Time length (minutes)
Line Men on foot Additional { Total Veh In Vehicles of units Mtz Vehicles of units Mtz Line
Men on foot halted Vehicles in march Colm . Veh in march Colm Veh to carry { march Colm (Colm 23) (Colm 23)
UNIT Dis- Vehin | Vehin Vehin | Menon or moving (Colm 8) {Colm 8) foot Trp when unit
Oftand | Organic | Recon persed | advance field march foot Colm of threes Colm of twos Colm9) (moveshy Trk
EM Veh party along party trains Colm (2¥5-T Trk) | (Colm84
1 route Colm 22) Close Colm | Open Colm | Close Colm | Open Colm 1
Colmof | Colmof | Close Colmn | Open Colm 134 2 244 1% 2 2V Close Colm | Open Colm 75 Veh/mli 20 Veh/mi 75 Veh/ml 20 Veh/mli
threes twos 75 Veh/mi 20 Veh/mi mph | mph | mph | mph | mph | mph 75 Veh/ml 20 Veh/mi 10 mph 15mph 10mph 15mph
10mph 15mph 10 mph 15 mph
N
17,454 2,679 2, 510 5,748 4.2 4.9 60.2 361 662 270 2,780 65.6 181.8 364 728 2
3,521 370 316 1,018 1.4 1.8 6.3 38 76 90 406 8.1 24.4 49 98 3
261 50 .8 4 2 49 .7 2.5 4 10 4
178 61 .3 . 2 1 26 .4 1.4 3 6 5
173 30 .4 1. 3 p-] .4 1.4 3 6 6
143 32 .4 1. 3 29 .4 1.5 3 6 7
197 23 .3 1. 2 19 .3 1.1 2 b 8
857 58 1.1 2.8 16 12 10 20 15 12 7 85 1.7 5.1 11 21 9
110 17 .2 .8 2 17 .3 .9 2 4 10
159 26 .3 1.3 3 29 .4 1.5 3 7 11
196 5 .1 .3 1 13 .3 .8 1 3 12
3,362 728 13.0 38.8 78 646 13.0 38.8 78 156 13
620 138 2.4 7.3 ‘15 122 2.4 7.4 15 30 14
129 24 .3 1.1 2 22 .3 1.1 2 5 15
605 123 2.2 6.5 14 109 2.2 6.6 14 7 16
3 FA Btry (ea)- 132 22 .3 1.0 2 20 .3 1.0 2 4 17
18 AAA AW Bn (SP). - 685 134 2.3 7.0 14 118 2.3 7.0 14 28 18
19 4 AW Btry (e8) oo 136 26 .3 1.2 2 24 .3 1.2 2 5 19
20 | DivHq & Hq Co, Band, and Med Det__ 421 55 .7 2.4 4 48 .8 2.4 4 10 20
21 Fwd EchDivCP......_.. - 170 42 .5 1.9 3 37 .5 1.9 3 8 21
Rr Ech DIvCP 251 13 .2 .68 1 11 .1 .6 1 3
EngrCBn.________ 843 170 3.2 9.7 20 161 3.2 9.7 20 39
4 Engr C Co (ea).- - 156 24 .3 1.2 2 23 .3 1.2 2 5
MedBn.......... - 312 78 1.5 4.5 9 75 1.5 4.5 9 18
Amh Co.. 8 37 5 1.8 3 36 .5 1.8 3 8
ClIr Co.. - 134 20 .3 1.0 2 19 .3 1.0 2 4
MPCo.oceeeeea. . - 175 55 .1 .5 1 9 .1 .5 1 2
Det with Div Tns._. 12 1 1 [ 3 R, .2 1 1

LD 8YLERPEBBYRIZRNBY
SRLEREEBEILRVBRB8IRYIRRIRNY

RS T (=) SRRt S § O S < I IR N E R —— . . [ J (R 20 . 1.0 4
Combhat team (ea). . 4,49 L5 (T (ORI RN 16 57 61 121 90 593 11.8 35.6 72 143
3,23 763 38 39 37 61 B 146 |oecoeeooll 608 12.2 36.5 73 146

45 733 168 | e feiceeaaeet 7 <> 28 IR 1 < 3 RN PO P — 7.9 48 L 2 (. 333 7.9 2.6 48 95

*Based on TOE current as of 30 Novemher 1954, Fon OFFlelAL usE OHL' 396022 0—56 (Facep. 118)
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(2) March organization for use with table of road spaces and time

‘ lengths.

1 2 3 4 5 [} 7 8 9 10
Pre- Dis-
Precedes | cedes | persed Seri-
. march | march | along | Serial 1 | Serlal 2 | Serial 3 | al 4 |8erials Total
column |column| route
1 Unit
Advance| Ren Combat | Combat | Combat | Div | Div Organic
party party team1 | team 2 | team 3 | Trs | Tns vehicles
2 | Combat (@X16) [eeeevece]ommmnnan 503 503 503 |...... (Fla 48+4-3(503)+
Teams. 48 Tns) 171=1,728
IX57
=171
(Fla
Tns)
3 | Div Trps--. 87 38 3+ N N IR S, 608 61 783
4 | Div Tns.... [ IR ORI EPRRRIPRIN AP RO . 161 168
(Fla
Tns)
65{ Ren Cooncncfonaaannns (21510 AR AR SRRt (PRt S, @) (*39)
N 6 | Engr Ren  |-eceee.... () 1 R AR SRR PO PR R, *(2)
Bec.
7 { MP Traf @X13
Plats. ccoeferomemama e E3:1t) ) VAR SRR RN S P, *(39)
. 8 | Totals-.-... 92 38 39 503 503 503 | 608 393 2,679
Not in march column Total in march column *Incl in total
‘ 169 2,510 of Div
‘Troops.
Total organic vchicles
2,670

i. Average Time Factors—Infantry Division.
" (1) These data pertain to G3 time factors considered after a
division receives a movement order. They give the times
required by the command for—
(e) Making preparations before the leading vehicle can arrive
at the IP (initial point).

() Completing the motor march and making preparations to

launch a coordinated attack.
(2) The preparations before the leading vehicle can arrive at the
. IP include transmission of orders by division; assembling
trucks; spotting trucks; map reconnaissance of routes, de-
trucking areas, and assembly areas; issue of extra ammuni-
tion; briefing of troops; and other normal preparations for
an anticipated movement. This preparation pertains to the
first trip, whether the division is completely motorized by
attached transportation and moves in one trip, or whether
‘ the division moves by organic transportation in two or more
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trips (echelon). The earliest time in which the leading
vehicle can pass the IP after receipt of the order by the
division commander is—

. Hours
(a) If the order was received in daylight for a daylight march, for
example, received at 1000, leading vehicle can cross IP at
1180 e 1% -
(b) If the order was received at night for a night march, for exam-
ple, received at 2200, leading vehiele can cross IP at 2400_._ 2

(¢) If the order was received in daylight for a night mareh, for
example, reeeived at 1100, leading vehiele can eross IP 1 hour
after EENT___ .. __._..__ 1 hr after EENT (For EENT see
par. 46.)

(d) If the order was received at night for a daylight mareh, and
more than 2 hours prior to BMNT, for example, reeeived at
0200, leading vehicle ean eross IP at BMNT.___.__.____ (For
BMNT, see par. 46).
(If the order was received less than 2 hours prior to BMNT, the
time is the time the order was received plus 2 hours.)

Note. To determine corresponding time factors for a foot march instead of & motor
march, use }5 hour less in (a), (b), and (c) above.

(3) The factors considered in computing time to complete a march
and to make preparations for launching a coordinated attack
are dcpendent upon whether the march is made by echelon
or completed in one trip. The following time factors in (a),
(b), (¢), and (d) bclow are applicable only when the march is
made by echelon. The time factors shown1in (¢), (f), (9), (&),
and (¢) below apply to any motor move and outline the proce-
dure used in determining thc earliest time at which an in-
fantry division can launch a coordinated attack. These
factors are based upon the assumption that the infantry
division can launch a coordinated attack when two assault
battalions of each assault regiment are in position behind the
line of departure. Since the closing of these assault bat-
talions rcquircs morc time than the preparation and move-
ment of the othcr attack forces, supporting units such as
artillery, reserves, etc., will be in position prior to closing of
the assault battalions on the line of departure. The factors
are furthcr bascd upon the assumption that these assault

battalions will be the leading elements of the march serials. .
Day Night
(@) Dump basicloads_.__._____.________ 15 min. 30 min.
(b) Load basic loads_______________ -<<- 30 min. 60 min. .
(¢) Reassemble trucks for each trip made
inconvoy._ ___________._____._____. 20 min, 40 min.
(d) Entruck personnel. _________.___._. 10 min. 20 min.
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(¢) Complete the motor march from the
old area to the new area____________ Sce above.

Note. If the release point (RP) is approximately 3 miles from the
detrueking point (DP), which is the normal case if the RP and the new
assembly area are properly selected, this time factor will be the time to
eomplete the move from IP to RP. Any eonsideration of time eonsumed
in moving by motor from the RP to the DP in the new area is included in
the time faetors given in (g) below. If the distance is over 3 miles from
RP to DP, the time to traverse this distance must be added to the time
required to eomplete the move from the IP to the RP before considering
the time faetor for detrucking troops in (f) below.

Day Night

() Detruck, reform foot troops......___ 5 min. 10 min.
(¢9) Organization and movement in the

new assembly area prior to troops

reaching the foot IPs for the foot

march to the line of departure. (This

includes movement from the RP as

_outlined in (¢) above as well as time to

issue any additional rations or am-

munition carried in each truck trans- _

porting troops.) - - oo oo 30 min. 60 min.
(h) Time to move from foot IPsin the new

area to line of departure. (Time

distance of foot march.)__._________ Sce paragraph

54d(1).

() Time for final preparation after the

leading man reaches the line of depar-

ture and prior to launching a coordi-

nated attack. (This factor includes

time to close foot troops behind the

line of departure, time to reconnoiter,

issue orders in subordinate units, and

emplace and register infantry weapons

where necessary.)..___.._____.____. 60 min. 90 min.
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Table of Road Spaces and Time Lengths—Armored Division

SO eWw

-]

1 2 3 4 5 6 7 8 9 10 11 12
Road space ? Time length ?
Actual strength (m].lgs) (minutes)
Veh in march Colm|Veh in march Colm
(Colm 8) (Colm 8)
Dispersed| Veh in Veh In
Unit Off and | Organic | Recon along Adv Veh in march
E Veh 3 party route party Fid Tn Colm Close Open Close Open
Colm 75 | Colm 20 | Colm 75 | Colm 20
Veh/mi | Veh/mi { Veh/mi | Veh/m{
10mph | 15mph | 10 mph | 15 mph
Armd DAV, .o e 14, 650 3,332 200 39 96 706 2,201 46 137.5 276 550
DT U s S 894 197 oo 39 31 15 112 2.2 6.7 14 27
Hq& HqCo, ArmdDiv .. . . ... . 357 [:7% I S, 7 3 42 0.6 2.1 3 8
8
1

Hq& HqCo, CC ...
Tk Bn (80-mm Gun) !
Tk Co (120-mmM GUN) e oo e emmaeeae
Armd Inf Bn ! eeemaaos
Armd FA Bn (105-mm How, SP)
AAA Btry (AW) (SP)- e m oo
Armd Engr Co..

3,121
105
713
143
978
618
136
152
163
108

15

130

sS



AINO 3SN TVIdI440 HOd

[ X4}

- L}
‘ » a v .

20 | 3Tk Bn (90-mm Gun) ' (@8). ..o e .. 713 11 163 3.3 9.8 20 40
21 HqQ& H&BSCo.oooeooooeee e 248 7 75 1.5 4.5 ] 18
22 4 Tk Co (90-mm Gun) (es) 111 1 2 3 1.1 2 5
23 | Tk Bn (120-mm Gun) ! 691 11 185 3.3 9.9 20 40
24 Hq& H &8 Co.... 243 8 72 1.4 4.3 9 18
25 3Tk Co (1200-mm Gun) (e8) .- eevuceemeecnaaan. . 143 1 31 0.4 1.6 3 7
26| 4Armd Inf Bn ! (€8). .o oooeonm oo ie e 978 13 138 2.8 8.3 17 34
27 HQ&H&B8COoe oo 199 ] 50 1.0 2.5 4 10
28 4RI CO(EB). emem e 186 1 22 0.3 1.1 2 5
20 | DIv ARty 1. ieecmeema—aaas 3,390 i P S 31 63 685 13.7 41.1 83 165
30 HqQ& HeBtry. oo e, 161 88 )l 2 4 50 1.0 25 4 10
31 3 Armd FABn (105-mm How, S§P) (ea) 618 148 | e (] 12 130 2.6 7.8 17 32
32 HqQ& HQBY.ooo ool 159 2 3 33 0.4 1.7 3 7
33 121 1 1 24 0.3 1.2 2 5
34 L] 1 (] 25 0.3 1.3 2 5
35 626 (] 12 121 2.4 7.3 15 30
36 128 2 3 24 0.3 1.2 2 ]
37 134 1 1 24 0.3 1.2 2 5
38 96 1 8 25 0.3 1.3 2 5
39 AAA BN (AW) (BP) e 692 5 11 124 2.5 7.4 15 30
40 HqQ&HQBLry. .o i 148 1 7 28 0.4 1.4 3 (i}
41 4 AAABtry (AW) (BP) (ea). ..o 136 1 1 24 0.3 1.2 2 5
42

43

4

45

46

47

48 Hqe&H &8 Coldo e

49 4 Recon Co(ea) ® . . o oo

50 | Armd Div T .o

51 HQ & HQ COoemeeccccccccvveecceeccccececanancas

52 Armd Dlv Band. oo

See footnotes at end of table. S
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Table of Road Spaces and Time Lengths—Armored Division—Continued

1 2 3 4 5 6 7 8 9 10 11 12
: Road space ? Time length 2
Actual strength (miles) (minutes)
) Veh in march Colm|Veb in march Colm
(Colm 8) (Colm 8)
Dispersed| Veh in Veh in
Unit Off and | Organic [ Recon along Adv Veh in march
. EM Veh 3 party route party Fid Tn Colm Close Open Close Open

. Colm 75 | Colm 20 | Colm 75 | Colm 20
Veh/mi | Veh/mi | Veh/mi | Veh/mi
‘ 10 mpb | 15mph | 10 mpb | 156 mph

Armd Di:v Ta ITCohtlhﬁed

Ord Contact Party..

Armd Med Bn

68

(i)
1 Includes Med Det. . ) 4 CC organized tactically. There Is no fixed Tac Orgn for a CC and this Orgn is
2 Includes road space and time interval between march units but not between serials. purely arbitrary.
3 Total SP Veh less Acit and Mtel. 8 Admin marches only.

. . . ‘ v . s . ‘

19
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k. Average Time Factors—Armored Division.

’ (1) This table pertains to G3 time factors considered after an
armored division reccives & movement order. It gives the
times required by the command for—

(e¢) Making preparations beforc the leading vehicle can arrive
. at the initial point (IP).
(b) Completing the motor march and making preparations to
launch a coordinated attack.

(2) The preparations before the leading vebicle can arrive at the
IP are less time consuming than in the infantry division as
the armored division is able to move the entire division by
organic vehicles. Preparations include transmission of
orders by division, briefing of troops, and other normal
preparations for an anticipated move. It is standing operat-
ing procedure (SOP) for armored division vchicles to be
refueled and expended ammunition replaced at once when-
ever & halt is made or any element of the division enters an
assembly area or attack position, thus permitting vehicles
to move as soon as personnel and equipment are loaded.

(a) If the order were received in daylight for a daylight march,

- for example, received at 1000, leading vehicle can cross

IP at 1045 _ o oo % hr.
‘ (b) If the order were received at night for a night march, for
example, received at 2200, leading vehicle can cross the
IPat 2300 _.._____. e e 1 hr.

(¢) If the order were received in daylight for a night march,
for example, received at 1100, leading vehicle can cross
IP 30 minutes after EENT—30 min after EENT. (For
EENT see par. 461.) '

(@) If the order were received at night for a daylight march,
and more than 1 hour prior to BMNT, for example,
received at 0200 hr., leading vebicle can cross IP at
BMNT—BMNT (See par. 46f(1).) (If order were
received less than 1 hr. prior to BMNT, the time is the
time the order was received plus 1 hr.)

(3) The factors considered in computing time for an armored

. division to complete a march and make preparations for
launching a coordinated attack are dependent upon whether

the armored division is organized for combat or not. Gener-

ally, it is assumed, unless otherwise stated, that the division

is organized for combat in anticipation of the move and

commitment to battle. The time factors (b) and (c) apply

to any move and are based on the assumption that the divi-

‘ sion can launch a coordinated attack when two reinforced
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battalions (equivalent of one infantry battalion and one
tank battalion) of each combat command are in position to ‘
attack. If the division formation is a column of combat
commands, only the time factors for the leading combat
command are computed. If the division formation is com-
bat commands abreast, the time factors for the combat
command with the greatest distance to traverse are com-
puted as the factors for the entire division. If an armored
division is not organized for combat, time must be allowed
(as indicated in (@) below), to permit battalions and support-
ing units to assemble under a combat command and organize
into reinforced battalions under the combat command com-
mander. Other commands, such as the combat command
in reserve, division troops, division artillery, division trains,
and units placed in division troops, can be assumed to com-
plete their organization in less time than a combat command
and therefor are not included as a factor. The organization
of combat commands and reinforced battalions may be
partially or entirely completed either in bivouac, assembly
area or attack position or a combination thereof. The time
factor, however, remains the same. -
Day Night
(a) Organize combat commands and ‘
reinforced battalions. (In either
one or combination of bivouac,
assembly area and attack posi-
tion, and attack position)_ ____ 45 min. 1 hr. 30 min.
(b) Complete march from old area
to new ared __________________ See (3) above
(¢) Time for final reconnaissance, re-
fueling, and preparations to
cross the line of departure or
leave attack position (may be a
combined assembly area-attack
position) - - _______________.___ 30 min. 1 hr.
1. Motor Movement by Echelon. '

(1) Definition. Motor movement by echelon is a movement in
which a unit, such as an infantry division, lacking sufficient
organic transportation to move all its personnel and equip-
ment in one trip, uses a portion of its transportation to move
its foot troops and essential supplies (by complete tactical
units) in successive trips until the movement of all has been
completed.
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(2) Time formula. The following formula is useful for determin-
ing the total time of such & movement:

Number of tripsX distance in miles

Hours required= Rate of march in miles per hour

+T

(@) The “number of trips” is the number of trips in either
direction; for example, in a 2-echelon movement, three
trips would be required—one forward trip to move foot
troops, a return trip, and a second trip forward for the
remainder of troops and organic loads.

(0) T (2 variable) represents the number of hours consumed
in unloading and loading personnel and equipment, in
turn-arounds at forward and rear assembly areas, and in
closing the column into its area of destination. When
two routes are available and the movement is made in
close column in two echelons, a value of six may be assumed
for T, as giving a reasonable factor of safety. When more
than two routes are available, the value of 7 may be
reduced.

(¢) Rate of march in miles per hour represents the average
speed of the vehicles in the movement, over a period of
time, including short halts.

m. Motor Movement by Echelon—Infantry Division.

(1) Refer to ! above for general formula for movement by echelon,
and to a(1) and b above and ¢ below for transportation

requirements and availability.

(2) The following example of standing operating procedure for
a motor movement by echelon for an infantry division should
be used only as a guide from which to prepare plans based
upon the actual transportation available and the personnel
to be moved.

(3) Motor movement 1.

(a) Plan. Motor movement 1 is a movement in which the
division moves in its organic motors in two echelons
behind a screen furnished by troops outside the division

" adequate to protect the movement against strong frontal
attack. Combat teams 1 and 2 constitute the first echelon.
It moves on one or more routes and protects its immediate
front with small advance guards. In addition to its organic
transportation, sufficient additional trucks from units of
the division not moving in the first echelon are attached to
Combat teams 1 and 2 for the movement to transport by
motor all their personnel and equipment. At the con-
clusion of the movement of the first echelon, trucks
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55

CT1:

CT2:

128

belonging to units of the second echelon return to pick up
basic loads and move Combat team 3. Necessary trucks
from units of the first echelon dump loads in the forward
area and return to assist in moving foot troops of the
second echelon. Division troops and division trains
(less field trains) move in the second echelon. Field trains
move with their parent unit.

(b) Security. The reconnaissance company protects the move-
ment by conducting reconnaissance to the front and flanks,

(¢) Warning order. Preliminary arrangements for the move-
ment will be inaugurated upon receipt of order ‘“Alert for
Motor Movement 1,” or “Alert for Motor Movement 1
after designated hour.”

MOTOR MOVEMENT 1 (MM1)—1ST INFANTRY DIVISION

First Echelon Second Echelon
Serial 1 Serial 8
CT3:
1st Inf 3d Inf
1st FA Bn 3d FA Bn
Co A 1st Engr C Bn Co C 1st Engr C Bn
Btry A 1st AAA Btry C 1st AAA
AW Bn SP. AW Bn SP,
Det Sig Co Det Sig Co
Det Ord Bn Det Ord Bn
Serial 2 Serial 4
: Div Trs:
2d Inf 1st Inf Div Arty ()
2d FA Bn 1st Engr C Bn (=)
Co B 1st Engr C Bn 1st Med Bn
Btry B 1st AAA AW Bn 8P 1st Inf Div Hq & Hq Co (-)
Det Sig Co 1st MP Co (-)
Det Ord Bn 1st Sig Co (=)
1st Tk Bn
1st Recon Co (=)
Serial &
Div Tns:
Rr Ech Div Hq & Hq Co
Det Sig Co
Det MP Co
1st QM Co
1st Ord Bn (=)
Repl Co
Fld Tns
FOR OFFICIAL USE ONLY
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Motor Movement 1 (MM1)—1st Infantry Division Movement of Foot Troops (MM1I)

N

1 2 3 4

Number of 2l4-ton truoks
provided and unit to which
which furnished !

Unit from which transport i3 furnished 1st Echelon 2d Ech-
elon

18t In- 2d In- 3d In-
fantry fantry fantry

1 8ee n below for avallabiiity of trucks for troop movement.
2 Total number of trucks required is based on—

Total troops on foot in each infantry regiment—19186.
Passenger capacity of trucks: 2}4-ton—25.

(4) Motor movement 2.
(@) Plan. Motor movement 2 is & movement in which the

division moves in its organic motors in two echelons.
Combat teams 1, 2, and 3, less one infantry battalion each.
move in the first echelon. The infantry battalion from
each combat team and the remainder of the troops of the
division move in the second echelon. Each combat team
dumps basic loads from trucks that can be diverted tem-
porarily from their normal functions to assist in moving
some of their own foot troops. Additional trucks to move
the remaining foot troops of the first echelon are furnished
by units moving in the second echelon. At the conclusion
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of the movement of the first echelon, trucks which carried
foot troops return to pick up their basic loads. Necessary
trucks from each combat team that moved forward in the
first echelon with their basic loads, dump their loads in the
forward area and return to assist in moving the infantry
battalion of their respective combat teams. Field trains
move with their parent unit.

() Security. The reconnaissance company protects the move-
ment by conducting reconnaissance to the front and flanks.

(¢) Warning order. Preliminary arrangements for this move-

ment will be inaugurated upon receipt of order ‘“Alert for,

Motor Movement 2" or ‘“Alert for Motor Movement 2
after (designated hr).”

MOTOR MOVEMENT 2 (MM2)—I1ST INFANTRY DIVISION
First Echelon

CT 1: CT 2: CT 3:
1st Inf (less 1 Bn) 2d Inf (less 1 Bn) 3d Inf (less 1 Bn)
1st FA Bn 2d FA Bn 3d FA Bn
Co A 1st Engr C Bn Co B 1st Engr C Bn Co C 18t Engr C Bn
Btry A 1st AAA AW Btry B 1st AAA AW Btry C 1st AAA AW
Bn SP. Bn SP. Bn SP
Det Sig Co Det Sig Co Det Sig Co
Det Ord Bn Det Ord Bn Det Ord Bn
Second Echelon
1 Bn, 1st Inf 1 Bn, 2d Inf 1 Bn, 3d Inf
Div Trs:

1st Inf Div Arty (-); 1st Engr C Bn (-); 1st Med Bn; 1st MP Co (-); 1st Sig
Co (-); 1st Inf Div Hq & Hq Co (-); 1st Tk Bn; Recon Co (-).
Div Tns:
Rr Ech Div Hq & Hq Co; Det Sig Co; Det MP Co; 1st QM Co; 1st Ord
Bn (-); Repl Co; Fld Tos.
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' Assignment of Motor Transport for Movement of Foot Troops (M Mg)

Number of 214-ton trucks and unit to which furnished

- 1 | Unit from which transport is furnished 1st Echelon 2d Echelon
1st Int | 2d Int 3d Inf 1st Int 2d Inf 3d Int
) ) -) (1 Bn) (1Bn) | (1Bn)
CTs:
2 Inf Regts, each ..o . 10 10 10 26 25 26
3 FABn,cach ... 4 4 4 4 4 4

Dlv Trps and Div Tns:
Hq Btry, Div Arty..

14 Total®. ..ol 61 61 61 29 29 29

*Total number of trucks required i{s based on total troops on foot {n each infantry regiment, 1,916, cach

. infantry battalion, 594.
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WORKSHEET-VEHICLE AVAILABILITY TABLE! 2345

‘ n. Example of Worksheet Showing Availability of Cargo Trucks (2%-ton) in the Infantry Division for Movement of Foot Troops. The following table shows a priority which might be established within a division for the availability of
organic motor transportation to be used for movement of foot troops by echelon. The table also can be used in determining the priority of transport to be used in motorizing an infantry unit in reserve, or for cargo hauling. Units of the
division report daily the status of transportation. From this information the G4 can make the entires in lower half of the block for each unit.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
FA Bn FA Bn FA Bn FA Bn
Hq Btry, AAA AW |Engr Bn| Hv Tk | Hq Co, .
Inf Regt | Inf Regt | Inf Regt Div Arty l%sc;:xm 1%5;:::: l(ilso-::m 1?{5;::m Bn Sp Fé) Bn Inf Div QM Co | Med Bn | Ord Bn | Sig Co | Repl Co| MP Co Total Remarks
Priority
Normal Max Max
use Aval Aval
) Sup and 25 25 25 1 8 8 8 8 6 b9 20 48 2 4 1 1 199
en Cargo
11 11 11 2 1 1 1 1 1 19 7 4 7
2 Orgn Equip 6 2 8
20 20 20 1 5 5 5 5 5 5 4 4 1 3 2 2 1 1 109
3 Ki Trk
}/
Engr tools . 62 62
‘ 4 and Brg
5 o Trk 19 19 19 21 21 21 12 9 2 13 156
6 Sig Comm 1 1 1 3 1 1 1 1 6 1 8 25
7 Med 2 2 2 6 1 4 17
78 78 78 13 36 36 36 27 27 86 39 4 68 7 11 18 2 2 646
Total
t'.I'hc.' avallabitity of trucks and priority of such avaitability are command dscisions. S5-a%0p
zPﬂmc movers are omittsd. Sse FM t00-5, Para 293.
3lotcr maintenancs vehictes are omitted.
4 4. . T
sComlnd and firs controi vehictes are omitte Maximum availability _—_ Current availability
Geneva Convention protectsd vshictes are omitted. e

62%—&011 dump trucks.
‘ 7Fllty-llx are 2%-ton dump trucks; four of thess dump trucks and six 2¥%ton cargo trucks are from ths bridgs ptatoon.

FOR OFFICIAL USE ONLY 896022 056 (Face p. 132)






56
'56. Movement by Air

a. General.

(1) The tables in this paragraph are to be used as a guide to deter-
mine the aireraft requirements, by type of transport aircraft,
for air movement of units of the type field army. For the
aircraft requirements for air movement of airborne and
infantry divisions or their organic units, see FM 57-30. The
following tables are based on data compiled for a theoretical
situation which assumes full TOE strength and complete
TOE equipment. In applying these tables to actual air
movements, bear in mind that the required lift for any unit
will fluctuate with the personnel and equipment status of
that unit. The tables show numbers of aircraft loads; i. e.,
the number of sorties, by type of aircraft, required to move a
particular unit. Therefore, fewer aircraft than shown may
be used to transport the unit if part or all of the aircraft fly
more than one sortie.

(2) The air movement of a large body of troops normally will
involve concurrent ‘departures from several airfields and, in
air-landed operations, concurrent landing at several terminal
air-fields, airstrips, or landing zones in the objective area.
The availability of transport aircraft, air installations, and
base facilities, the urgency of the situation, and enemy capa-
bilities will be major factors which will determine the number
of installations employed as well as the number of sorties
to be flown by the transporting aircraft. For considerations
governing the employment of air transportation, see FM
100-5 and FM 57-30. For staff procedures, air movement
tables, and other forms relative to air movement, see FM
57-30, FM 101-5, and TM 57-210.

b. Asireraft Requirements—Army.

(1) General. The tabulated data in (4)(a), (b) and (¢) below rep-
resent aircraft requirements for units of a type field army.
The data are applicable in planning for airborne operations
or the administrative air movement of units of the type
field army.

(2) Equipment and supplies.

(¢) Column 3 of these tables indicates the total weight of each
unit in short tons. This figure is the sum of the weights of
TOE personnel and equipment, Classes I and III supply
for 3 days, and prescribed loads of Class V supply. The
prescribed loads of Class V supply may be the same, more,
or less than the basic loads of Class V, since they are
determined separately for each specific airborne operation.
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Normally, the prescribed loads of Class V supply represent
3 days of supply for the specific operation being considered.

(b) TOE personnel and equipment. Unless otherwise indicated,

* all units are moved at 100 percent personnel and equipment
strength. An average weight of 240 pounds per individual
is used in determining total personnel weight for a unit.
Weights of vehicles are determined by use of net weights
given in TM 9-2800, or applicable Technical Manuals.

(¢) Supply. The major classes of supply considered are Classes
I,III, and V. The accompanying Classes II and IV supply
are limited to critical items and are usually in such small
amounts that their weights are incidental and therefore
are not included.

1. Class I supply is based on 3 days to accompany each unit
with an average weight of 17 pounds per man per day.

2. Class III supply is based on the weight of gasoline, oil,
and lubricants required to operate vehicles a minimum
of 300 miles. Class ITI requirements for other self-
propelled equipment and for fuel-consuming machinery
are established on a reasonable hourly operational basis
for three days.

3. Class V supply weights are based on the basic load for
all units adjusted to a reasonable rate of consumption
so as to reflect three days of Class V supply. The
weights of Class V supply for some army units have
not been included. They are too small to be significant
because the greater part is carried by the individual.

(3) Aircraft requirements.

(@) Aircraft requirements listed in (4)(a), (b), and (¢) below
reflect the number of sorties required to transport the
various units. :

(0) The aircraft requirements are based on the followin
assumed allowable cargo loads.

Allowgble
cargo load

Type aircraft (tbs)
C~119, medium transport airplane_ .. e 16, 000
C~123, medium assault airplane_. . oo 16, 000
C~124, heavy transport airplane____ . __ ..o _____ 50, 000

(¢) The same allowable cargo load is used for the C-119 and
C-123 to facilitate interchanging of loads for planning
purposes on & one for one basis. As a result, aircraft
are considered in two general groups, medium and heavy.

(d) Air Force troop carrier units, providing aircraft for the
specific operation being considered, will announce to the
Army component of the airborne force the allowable cargo
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load for each type aircraft that will be employed, because
the allowable cargo load will vary with the distance to
be flown and other operational conditions.

(¢) In any airborne operation it may be necessary to use types
of aircraft other than those listed. However, the data
given will serve as a basis for adaptation of the units to
be moved to the types of aircraft that are avalable.

(f) Two loading methods are indicated in column 4.

1. The first load method indicates the aircraft requirements
for a given unit when the maximum number of medium
aircraft are used. In the event the unit contains heavy
or bulky items transportable only in heavy aircraft, the
figure in column 6 indicates the minimum number of
heavy aircraft required.

2. The second load method indicates the aircraft require-
ments when the entire unit is transported in heavy
airplanes. If a unit contains equipment not transport-
able by this class airplane, movement by other means
‘of transportation is required. If accomplishment of
the primary mission of the unit is dependent upon the
availability of such heavy equipment, it may be nec-
essary to substitute lighter items which are capable of
performing similar missions. The heavy tank battalion
is an example of a unit with heavy equipment which
is nontransportable by heavy transport airplanes.

" 8. Units in which the first load method has been omitted
are those having quantities of heavy or bulky equip-
ment- that preclude efficient loading in medium assault
or medium transport aircraft.

(9) In selection of a load method by which to transport a
unit, careful consideration must be given to the primary
mission of the unit and the requirement for the unit in
the airhead. During the initial airborne assault, units
transported to the objective area will utilize a combina-
tion of parachute and medium assault aircraft. Subse-
quent to the initial assault and after landing fields have
been prepared, medium transport aircraft may be used.
When airfields are developed sufficiently to handle heavy
transport airplanes, units requiring this means of trans-
portation can be phased into the airhead.

(4) Tabulated requirements—Army.
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(@) Headguarters and divisions.

1 2 3 4 5 6 7 8
Afjreraft re- | Unused
Total quirements allow-
welght Load able .
Unit TOE unit in  [metbod cargo Remarks
short C-123, Joad in
tons C-119 | C-124 | short
tons
Haq & Hq Co, Army..._. 51-1-2 o 1 35 |omaeees 3 v
2 . 12 23
Hq, Spl Trp, Army._____ 51-3 16 1 b [ SR
2 ool 1 9
Hq & Hq Co, Corps....._ 52-1A-2A 167 1 b3 I PR 1
2 | 7 8
Alrborne DIv. oo oo e See FM 57-30.
Infantry DUv_ oo e e e See FM 57-30.
(b) DBranches.
1 2 3 4 5 6 7 8
Afreraft re- |Unused
Total quirements allow- .
welght Load able
Unit TOE unit in [metbod cargo Remarks
sbort C-123, | C-124 {load In
tons C-119 sbort
tons
Armored:
Armd Cav Regt. ... ..| 17-61A 8508 1| 65| 168 12 ||!-4gbt tanks substl-
tuted for medium
2 |- 221 17
tanks.
Hq & Hq Co Armd | 17-32A 125 1 7 3 6
Cav Gp. 2 |ooos 5)........
Tk Bn (120-mm Gun)..| 17-35 2452 1| a1 s g [[Hebt tankssubsti
tuted for beavy
2 99 2
tanks.
Artlilery: .
Hq & Hq Btry, Corps | 6-601A 229 1 29 |oaoooo 4
Arty. 2 ... 10 21
Hq & Hq Btry, FA | 6401 138 1 18 |..oo. 6
Gp. b2 IR 6 12
FAObsnBn....__...__. 6-576 1,209 1 105 15 6
2
F A Searchlight Btry. _| 6-558A 146 1 Not transportable
- 2 in medium air-
craft witbout ma-
jor disassembly »
of major {tems.
Hq & Hq Biry AAA | 4-101A 91 1 12 |oeenee 5
Brig. 2. 4 9
Hq & Hq Btry AAA | 44-12A 75 1 7 1 6
Gp. b P b 2 I -
AAA Opns Det._..__. - 4-7A 60 1 -7 IR 4
2 I 3 16
AA AW Bn, Mbl._____ 44-25A 1,140 1 140 1 5
2. 46 10
AAA AW Bn, 8P__.__. 4-75 1,485 1 49 | 44 7
2. 60 15

136 FOR OFFICIAL USE ONLY



56

1 2 3 4 5 6 7 8
Alrcraft re- |Unused
Total quirements allow-
weight Load able
Unlt TOE unit in }method cargo Remarks
short C-123, | C-124 | load in
tons C-119 short
tons
Artillery—Continued
AAA Gun Bn, 90 mm._{| 44-15A 1,416 1 84 30 6
b 57 9
AAA Bn L, 75mm | 4-35A 1,324 1 56 36 24 | Estimated aircraft
Mbl. (estimated) 2 53 1 requirements.
FA Bn, 4.5-in Rocket | 6-615 797 i 97 1 4
Towed. b2 32 3
FA Bn, 105-mm How | 6-315 1, 537 1 49 46 5 | Veb Tk recovery
SP, Armd. 2 |eaoas 62 13 not alr transport-
abie.
FA Bn, 155-mm How | 6-135 868 1 81 10 30
Towed. 2 - 35 7
FA Bn, 155-mm How | 6-325 1, 746 1 50 54 4 | Veb Tk recovery
SP, Armd. . 2| .. 70 4 Dot air transport-
able.
FA Bn, Hv Towed, | 6415A 1,279 1 23 44 5
155-mm Gun. 2| 52 21
FA Bn, Hv, SP, 155- [ 6435  |[.......... - ) A Y I I, Not air transport-
mm Gun. 2 able.
FA Bn, Hv, Towed, | 6-415A 1,327 1
8-in. How. 2
FA Bn, Hv, SP, 8-in. | 6~435A  [....__.__.__ .1 Not air transport-
How. 2 able.
FA Bn, VH, Towed | 6-515A 1,446 1 84 31 1 | Tractor M8 substi-
240-mm How. 2 . 58 4 tuted for tractor
M6. Crane M2,
tractor M6 and
vehicle tank re-
covery mnot eir
! transportable.
Welght sbown in
.Col 3 is weight
of unit and
equipment that
s air transport-
able,
FA Bn, VH, Towed | 6-515A 1,425 1 82 31 6 | Tractor M8 substi-
8-in. Gun. 2. ;Y 2 tuted for tractor
M6. Crane M2,
tractor M6 and
vehicle tank re-
covery mnot alr
transportable.
Weigbt sbown in
Col. 3 Is weight
of unit and
equipment that
is air transport-
able,
FA Bn, 280omm Qun..| 6-535A  |ooooooo o e ei e el Data not available.
Arty Rocket Btry | 6-538A | oo feecccna]eemiee e Data not available.
(Tent.). .
FA Missile Bn Opl | 6-545A  |-ooooooooo oo e emc e e Data not available.
(Tent.).
AAA Missile Bn | #4-146  |cooeeniinio oo e Data not available.
(Tent.).
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1 2 3 4 5 6 7 8
Aircraft re- |Unused
Total quirements allow-
weight Load able
Unit TOE unit in  |method Cargo Remarks
short C-123, load in
tons C-119 { C-124 | short
tons
Chemical:
Hq & Hq Co, Cml { 3-32A 40 1 {3 R R,
Gp (Fid). 2| 2 10
Hq & Hq Det, Cml | 3-266A 24 1 F: 2N IR F,
Smoke Genr Bn. 2 s 1 1
Cml Smoke Genr Co...| 3-267A 316 1 40 | 4
2| 13 9
Hq & Hq Co, Cml | 3-36A 10 1 2 ... - 6
Bn (Army). 2| 1 15
Cmi Maint Co.....___. 347A 108 1 8 2 6
2 . 5 17
Cml Depot Co......... 3-67 147 1 9 [ 2
2| 6 3
Cml Decon Co......._. 3-217A 156 1 b I [ 4
2. 7 19
Cml Sve Dets:
Det IB, Tech Intef...._ 3-500A 14 1 P IS 2
200 .. 1 11
Engineer Hq & Hq Det:
Engr Cam Bn, Army._.| 5-96A 365 1 46 |.oooeo.. 3
P I 15 10
Oq & Hq Co, Engr C | 5-192A 926 1 19 | . 56
Gp. P20 R 4 4
Engr C Bn, Army..___| 5-35A 882 1 75 17 143
2 I, 36 18
Hq & Hq Co, Engr | 5-312A 70 1 10 fooo._.. 10
Cons Gp. 2 .. 3 b
Engr ConsBn......... 5-316A 1,785 1 73 50 49
2 (. 72 16
Engr Dp Trk Co.......| 5-324A 516 1 62 1 b
2 .. 21 9
Engr Hv Equip Co....| 5-328A 1,274 1 38 39 [
2| 51 1
Engr L Equip Co.. ___| 5-367A ], 369 1 37 43 2
2. 55 6
Engr Float Brg Co.__.. 5-138A 814 1 40 20 6
2 | 33 11
Engr Panel Brg Co..._{ 5-137A 544 1 53 5 5
2. 22 3
Engr Pon Brg Co._.... 5~139A 1,473 1 150 11 2
2 59 2
Epgr Aerial Photo | 5-54 301 ) U AU SR A Not afr transport-
Repro Co. P2 O, 15 74 able in medium
afreraft.
Engr Topo Bn, Army__| 5-55A 412 1 34 9 85
2 17 13
Engr Topo Co, Corps._| 5-167A 172 1 15 3 23
2 ... 7 8
Hq & Hq Co Engr | 6262 150 1 19 |- 2
Maint Sup Gp. 2 .. 64 ..
Hq & Hq Det, Engr | 6-266A 38 1 6 |-oao 10
Dep Bn. 2 ... 2 12
Engr Dep Co..aueen. . 5-267 - 365 1 21 10 3
2. 15 10
Engr Sup Pt Co....... 5-48A 178 1 10 4 2
2 . 8 22
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‘ 1 2 3 4 5 (] 7 8
Aircraflt re- | Unused:
Total quirements allow-
welgbt Load able
Unit TOE unit in | method cargo Remarks
short C-123, load in
. tons C-119 | C-124 | short
tons
Engineer Hq & Hq Det—
Continued
- Engr FId Maint Co.___| 5-157 284 1 14 9 53
b S 12 16
Engr W8 Co.___..___.. 567 221 1 30 |oooeo- 19
2 |aeeemaan 9 4
Team, Fire Fighting.__| 5-500A 35 1 [ PR 5
2 |eeeaeae 2 15
Team, Sp Equip | 5-500A 133 1 11 2 5
Maint. b2 6 17
Engr Tech Intel Team | 5-500A 7 1 1 foceoeo 1
Coll. 2 femaeaes 1 18
Engr Tech Intel Team | 5-500A 12 1 - IS 4
Research. [ P 1 13
. Infantry:
Inf Hv Mort Bn....... 7-45 596 1 L£: 30 - 4
b2 — 24 4
Inf Regt (Sep)-....__._ 7-11A 2,210 1 244 22 232
2 |eeemaae 91 b
N Medleal:
Hq & Hq Det, Med Gp_| 8-22A 27 1 [ 3 SO 5
2 I 2 23
Hq & Hq Det, Med Bn | 8-26A 27 1 [ 3 S b
(Sep). 2 |occcaen 2 23
Med Coll Co (S8ep)...-- 8-27A 83 1 m | 5
2 |acemae 4 17
Med Cir Co (Sep)......| 8-28A 69 1 10 oot 11
2 |- 3 (]
Med Holding Co._...... 8-57A 72 1 9.
2 |-l
Med Amb Co (8ep).-...| 8-31TA 192 1 b I IO,
2 |eeeaae- 8 8
Preventive Medlicine | 8-11TA 112 1 14 |ocoeeafemaaaa
Co. b2 5 13
Med Fld Lab, Army.__| 8-640A 57 1 L3 I 7
2 |- 3 18
Army Med Dep.....___ 8-667 241 1 27 ) I I
b2 IR 10 9
Mbl Army Surg Hosp..| 8-571A 95 1 12 |- 1
2 - b 30
Shock Det, KC________ 8-500A 7 1 ) I IR 1
2 - 1 18
Maxillo-Factal Det, | 8-500A 7 1 ) I PR 1
. KD. 2 - 1 18
Neurosurgical Det, KE.| 8-500A 7 1 ) I I 1
2 - 1 18
Thoracic Det, KF______ 8-500A 7 1 ) I 1
. 2 |eeaas 1 18
QGas Det, KG___.___.__ 8-500A 20 1 F: 7 . 4
) 2 ... 1 5
Dental Sve Det, KJ_.__| 8-500A 40 1 3 1 9
2 |ieee- 2 10
Dental Prosthetlc Det, | 8-500A 11 1 1 1 2
KK. ) I 2 39
’ Psychiatric Det, KO___| 8-500A 18 1 [ 3 T 6
2 |t 1 7
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1 2 3 4 5 6 7 8
Alrcraft re- | Unused
Total quirements allow-
welight Load able
Unit TOE unit in | method cargo Remarks
short C-123, load in
tons C-119 | C-124 | short
tons
Medical— Continued
Gen Disp, MA_____.__. 8-500A 15 1 b2 D 1
2 |oooo- 1 10
Med Det, OA. ....._. 8-500A 11 1 2 |ocoeeee 5
2 |- 1 14
Evac Hosp, Smbl._____ 8-581A 300 1 40 |- 20
2 s 12 oo
Evac Hosp (750 hed).._| 8-580A 333 1 44 ... 19
2 14 17
Conv Cen, Army_.___. 8-580A 320 1 42 |- 7
20 - 14 21
Hq, Professtonal Sve, | 8-500A 1 1 2 - 5
AG. b I 1 14
Optical Det, GA_______ 8-500A 8 1 ) T RORR P
2 |- 1 17
Optieal Det, Aug, GB. .| 8-500A 4 1 b N I 4
2| 1 21
Vet Food Insp Det, 8, | 8-500A 8 1 b U IR F,
JA. 2t 1 17
Surgical Det, KA_____. 8-500A I 1 ) I 3
2 eaos 1 20
Orthopedic Det, KB.._| 8-500A 8 1 b I PR
2 |l 1 17
Helicopter Amb Unit, | 8-500A 52 1 [ T 4 | Does not Include
RA. 2 |- 3 23 helicopters.
Hq Vet Service, AF_.__{ 8-500A 4 1 ) U 4
2| .. 1 21
Autmv Maint Det_____ 29-500 4 1 ) I 4
2l 1 21
Military Police:
MP Bn, Army..._..__. 19-35A 102 1 b7 2 I 14
2 |ooaee 9 23
MP Co, Corps and | 19-37A 63 1 8 Jocamamee 1
Army. 2| 3 12
Bn Hq & Hq Det | 19-500 22 1 [ 2 S 2
(AD). 2 ... 1 3
MP Esc Gd Co........ 19-47A 103 1 16 foooo- 17
2. ... 5 22
MPGACO.-cocee . 19-247A 34 1 [: 2% I 6
2| 2 16
Crim Inves, ME___.___ 19-500A 27 1 4| . 5
2| 2 23
Crim Inves, MD____... 19-500A 15 1 2 |ees 1
2 .. 1 10
Crime Lab (Mbl), MG.| 19-500A 13 1 2 I 3
2 . 1 12
Ordnance: .
Hq & Hq Co, Ord Gp..| 9-12A 118 1 15 Jooeeeeon 2
2. 5 7
Hq & Hq Det, Ord Bn_| 9-76A 53 1 A IR 3
b2 3 22
Ord Dir Spt Co--..__.. 9-7 574 1 35 12 6
2| 23 1
Ord, Dir Autmv Spt | 9-127 457 1 a3 8 7
Co. 2| ... 19 18
Ord Hv Maint Co._... 0-9 701 1 16 23 2
2 feeeee 29 24
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. 1 2 3 4 5 6 7 8
. Alrcraft re- | Unused
Total quirements allow-
welght Load able
_Unit TOE unit In | method cargo Remarks
short C-123, load in
[ tons C-119 | O-124 | short
tons
Ordnance—Continued
Ord HAM Co.......... 9-197 530 1 4 20 2
- 2 |oeee 22 20
Ord FId Sup Co....._. 9-57A 519 1 (] 19 4
|- P 21 6
Ord Recovery and Clas | 8-167A 373 1 19 9 4
Co. 2 oo 156 2
Ord Arty Veh Park Co.| 9-137A 251 1 26 2 7
2| 11 24
Ord Ammo Co (Army).| 9-17 222 1 25 1 3
2 (... 9 3
Ball Tech Svc Intel | 9-510 56 1 4 1 1
Det, BA, BC. 2 3 19
Explo Ord Disposal, { 9-510 24 1 1 1 9
. AA. b PR 2 28
Tech Intel Det, BB..__] 9-510 8 1 ) N U S,
b R 17
Integ Fire Con Det....| 9-510 26 1 1 1 7
2 2 24
- Ord Sp Wpns 8W Dir | 049 | e Data not avallable.
8pt Co, T.
Quartermaster:
Hq & Hq Co, QM Gp..| 10-22A %) 1 L 2 6
b2 2 16
Hq & Hq Det, QM Bn_| 10-536A 42 1 [ 31 I— 6
|2 I 2 8
QM Bkry Co.......... 10-147 217 1 21 2 1
2 9 8
QM Clo Gen Sup Dep { 10-227 76 1 10 .. 4
Co. 2 |- 4 24
QM Subs Dep Co...... 10-357 77 1 10| ... 3
. 2 4 23
QM Ldry Co.....__.__ 10-167 192 1 b7 3 S
2 8 8
QM Refrg Co. ... 10-247A 401 1 9 17 6
2. ... 20 9
QM SalesCo........... 10-157A 172 1 24 ... 4
2 . 7 3
QM 8ve Co.ooo. . 10-67 95 1 12 | e 1
2 4 5
QM Petrl Sup Co...._.| 10-77 207 1 35 1 8
2| 12 3
QM Bath Co (Smbl)._._| 10-257A 65 1 L2 7
. : (estlmated) 2 3 10
QM Gr Reg Co_..__._. 10-297A 127 1 16 [.ooceeee 1
-2 6 2
QM Rclm Maint Co | 10-237A 96 ) N RO ORI RO, Not transportable
(Smbl). 2 |-ao.e 5 29 by medium air-
. cralt.
QM 8alvCo._.._...._. 10-187A 122 1 9 [ PO
2 |eceenns 5 3
QM B8ubs Bup Co...... 10-197A 110 1 14 |ooeeeee. 2
b2 PO 5 16
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1 2 3 4 5 6 7 8
Alireraft re- | Unused
Total quirements allow-
weight Load able
Unit TOE unit in  |method cargo Remarks
short C-123, load in
tons C-119 | C-124 | short
tons
Signal Corps:
Sig Bn Corps---------- 11-15 2,284 1 233 17 5
2t 92 16
Hq& HqCooooeeeee 11-16A 166 1 15 2 4
P2 R 7 9
Rad Msg Cen Opn | 11-17A 384 1 45 1 1
Co. 2 oo 16 16
Wire Rad Relay Opn | 11-18 327 1 35 2 3
Co. 2 I 14 23
ConsCo_ ... 11-27A 469 1 22 12 7
b2 19 6
Hq & Hq Det, Sig Gp--| 11-22A 54 1 7 0 2
2 . 3 21
SigConsBn._.._.______ 11-25 2,014 1 190 20 6
b2 81 11
Hq& HqCo.eeomee - 11-26A 138 1 6 4 10
2 femmomme 6 12
Sig Cons CO_ccenennnn. . 11-27A 469 1 22 12 7
P25 . 19 6
SigOpnBn._ _ooooeoa 11-95 1,655 1 157 16 1
2 . 67 20
Hq& HqCooeoeeeo - 11-96 127 1 13 1 2
. P2 . 6 23 -
Co (Wire Opn)_...._- 11-97 481 1 36 8 7
2 oo 20 19
Co (Rad Opn)-._.... 11-98 667 1 72 4 9
b2 B 27 8
~ Co (Msg Cen Opn). -| 11-99 332 1 33 3 7
2 femoae 14 18
Hq & Hq Det, Big Spt | 11-116A 72 1 L 2 RN 0
Bo. b2 P 3 3
SigSpt Co- ... 11-117A 1,768 1 236 0 120
- 2 . 71 7
Sig Rep CO- - ccmemea 11-127 775 1 60 12 5
2 . 3 .
Sig Dep Co- oo mmnnn- 11-128A 420 1 H 6 2 ¥
2 feeaie 17 5
Transportation Corps: -
Hq & Hq Co, Trans | 55-12A 45 1 [ 7 [, 3
Hwy Trans 6p. 28 P 2 b
Hq & Hq Co, Trans | 55-16A 66 1 6 1 7
Trk Bn. 2 [ 3 9
Trans Lt Trk Co....._. 55-17 366 1 50 1 59
£ b2 . 16 34
Trans Car Co__......... 55-19A 235 1 2 N PR 69
2 P 10 15
Mov Con Team........ 55-500A 60 1 8 |-eaaeans -4
2 — 3 16
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(¢) Miscellaneous.

56-57

1 2 3 4 3 6 7 8
Afjrcraft re- |Unused
Total quirements allow-
weight Load able
Unit TOE unit in | method cargo Remarks
short C-123, | C-124 |load in
tons -119 tons
Miscellaneous:
Hq & Hq Det, Repl Gp_| 20-52 46 1 (T3 2
2 b 2 4
Hq & Hq Det, Repl Bn_| 20-56 36 1 [ P 4
b2 R 2 14
ReplCo..._..___...... 20-57 12 1 7 4
2 e 1 13
Army Postal Unit, | 12-605 5 1 2 . 11
Type R. 2. 1 20
Army Postal Unit, | 12-605 5 1 b3 I 1
Type V. N 1 20
Army Postal TUnit, | 12-605 8 1 2 |- 8
Type W, b2 R 1 17
Sec Dishursing, Fin | 14-500A 10 1 2 6
(AD, FP, GB, HO). 2 | 1 15
SplSve Coenceeee 12-17 125 1 10 2 b
2 el . | 3 (R
Photo Intpr Tm....._. 30-000A 8 1 ) I R 0
b2 1 17
Mil Intel Sve Orgn.- . ..| 30-600A 213 1 27 Joeeo- 3
b2 R 9 12
Mil Govt Gp- o ooeeee 41-500A 82 1 b b N (R [
b2 R 4 18
Mil Govt Co.....-.. 41-500A.. .. 61 | 1 N IR 5
b2 R 3 24
Mil Govt Plat (AA).__| 41-500A 12 1 b2 I 4 | Plat Hq only—
b2 R 1 13 { Does not include
all operational
personnel.
Loudspeaker & Leaflet | 20-77A 108 1 1 2 30
Co. 8 P 5 17

57. Movement by Water

a. Capacities of ships and craft, sea distances, steaming rates, turn-

around times, and factors for cargo shipping are conta.med in chapter 7.
b. Amphibious Assault.
(1) Beach analysis and selection.

Strategic considerations aside,
the selection of a beach for an assault landing is based upon
the potential of the beach and hinterland to permit the
initial landing and the followup logistical support of the
forces required for the operation until such time as port
facilities can be established. From a logistical standpoint,
the most important considerations are the characteristics of
the beach, beach exits, and hinterland, and the forecast
weather conditions as they influence the ability of the service
forces to support and maintain the forces ashore.

396022°—s56—10 FOR OFFICIAL USE ONLY
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(2) Considerations in selecting. The factors of primary impor-
tance when investigating beaches for amphibious landings ‘
are as follows:

(a) Hydrographic. Hydrographic factors to be considered are
tides, surfs, beach gradients, reefs, and characteristics of
bottom and beach surfaces. (The diagram below depicts M
certain of the features discussed.)

Daune line

Tidal range

Minimum of 4 ¢

Beach gradient Reef

(6) Tides. The stage of the tide and the tidal range are con-
sidered as they affect the passage of underwater obstacles,
offshore bars, reefs or shoals, the beaching or stranding
of landing craft, and the Wldth of the beach avallable for
operations,

(¢) Surf. Waves breaking onto a beach may cause landing
craft to broach to. This necessitates & study of surf in
connection with landing operations. Surf action is de- -
pendent on wind, tide and the depth of water. On flat
beaches, waves break and are spent before reaching the
shoreline. Over steep slopes the surf breaks near the
shore and consequently will have more effect on the
beaching of craft. Waves usually break over reefs where

" . they exist, and thus leave the inner area relatively un-
affected. LCVP’s can operate satisfactorily in a surf of
3 or 4 feet, DUKW’s in a surf of 3 to 5 feet; in greater surfs,
operations should be undertaken only in an emergency.

(d) Beach gradient. Gently shelving beaches cause landing
craft to ground at a considerable distance from the shore-

. line, which increases the hazard and time of unloading.
A beach gradient of 1 on 10is nearly ideal. Steep gradients
are difficult in bad weather because of surf conditions and

. the difficulty of getting cargo away from landing craft.

(e) Reefs. In many places, reefs or shoals fringe the shore- .
lines and must be studied prior to beaching operations.
A minimum depth of water of 4 feet should be available

. over reefs or shoals at-low tide. This is not the normal
situation since most reefs are either very close to the
surface or entirely exposed at low tide, in which case
certain craft must operate at high tide only. Reefs or

. shoals which limit' operations should be avoided in the
selection of beach sites.
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(f) Weather. Predicted weather conditions must be considered
in relation to the projected operation. Adverse weather
conditions and their effects upon tide and surf may make
the operations too hazardous, or impossible. Haze or fog
conditions may be advantageous or disadvantageous, de-
pending upon overall considerations of the operation in
question. The weather considerations should cover the
entire operation and insure favorable conditions for not
only the assault landings, but also the followup and
buildup phases.

(9) Topographic. Having effected a lodgment ashore the land-
ing forces will be confronted with expanding the beachhead
and general movement inland. - Here topographic features
are of immediate importance. Consideration should be
given to overall length of beach, degree of access to the
beach (number of corridors and utility of each, the existing
road net to and from the beach), areas suitable for supply
dumps (both in the beach area and inland), and cover and
concealment. It is important that each of these factors
be analyzed with respect to the advantages or disadvan-
tages that a particular site may offer.

(k) Egquipment. Requirements for equipment to approach and
unload supplies over the beach must be determined by
beach characteristics. If available equipment will not
be adequate, early effort must be directed toward the
procurement of sufficient amounts of the proper types.

(#) Enemy action. This may take either an active or a passive
form. Active enemy action includes the use of existing
defense installations, established fields of fire, and employ-
ment of the defending forces. Enemy air and naval
capabilities also must be considered. Passive enemy
action includes obstaclcs, demolitions, and mines in water
adjacent to the beach, on the beach, and immediately
inland. All of these will affect the ability of the service
troops to furnish the necessary logistic support.

() Troop availability. An analysis must be made of troops
available for the operation which will include the degree
of training, experience, and general suitability of both
combat and service elements for the operation under
consideration.

(k) Time. The time and place for launching an operation
are decided after an analysis of the factors discussed in
(a) through (j) above. In addition, the exact time
(week, day, and hour) for the assault will be influenced
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by visibility (as it affects surprise and operations) in
the relative number of hours of darkness, moonlight,
and daylight. Whether the landing is made in darkness
or daylight is determined largely by the relative effective-
ness of the fire and support of the assaulting and defending

forces.
(8) Beach capacity for assault landing.
(a) Size of beaches. The number of troops which can be .
landed simultaneously in assault over a given beach is i

the result of a combination of factors. The tactical
formation employed by the assault troops should be the
dominant factor, provided safety precautions and good
judgment -are not sacrificed. In general, the width of
beach employed for landing an infantry battalion or other
organization in assault should conform to the normal
frontage assigned for land combat. For the infantry
battalion this normally will be not less than 500 yards nor .
* more than 1,000 yards, an average of 750 yards.

(0) Time and space factors for landing craft and amphibian
tractors. The interval between landing craft or amphibian
tractors landed simultaneously on a beach will vary from
50 yards to 100 yards, an average of 75 yards. The time
interval between waves will vary from 1 minute to 15
minutes.

(c) Average landing times. The battalion landing team of
approximately 1,300 men requires an average of 55
amphibian tractors or 40 landing craft (LCVP). These
are divided into waves, with each successive wave organ-
ized to ‘ensure a logical tactical buildup on shore. The
number of waves varies from three to seven depending
upon beach frontage, restricted offshore passages caused by
natural and artificial obstacles, the tactical plan ashore,
and contemplated enemy resistance. As a rule of thumb,
a battalion landing team in assault should be landing on
the beach in 30 minutes. A.shorter time lapse is desirable
when practicable.

(d) Followup waves. Experience indicates that waves of boats
landed subsequently to the assault battalion normally
will take longer to unload because they carry more vehicles
and supplies. At least 15 minutes’ time interval should be -
allowed between these waves. However, the increased
time interval between waves is offset by the ability to land
boats closer together. '
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(e) Assault shipping required for a reinforced infantry division
varies according to the tactical mission and the length of
the voyage.

1. For long voyages (10 days, for example) primary con-

sideration must be given to provision of the type of
shipping that will negotiate the distance at a suitable
speed and that will best accommodate the embarked
troops. APA’s and AKA’s meet these requirements
better than landing ships. Assault shipping for a rein-
forced infantry division for an extended voyage, there-
fore, conforms to the following average pattern:

Type ship Personnel| Vebicles | No.of |Total per-t Total
ships sonnel | vebicles

1, 500 50 15 22, 500 750

300 120 6 1,800 720

" 300 60 12 3, 600 720

50 10 12 600 120

200 50 3 600 150

Total _........ e e IS 29,100 2,460

*Number of landing ships vaiies in proportion to number of amphihian tractors,
DUKW!’s ground combat vehicles, and LCT's and LCM’s to be carried.

2. For short voyages (48-72 hrs, for example) accommoda-

tion of embarked troops can be subordinated to provision
of the most suitable shipping for ease and efficiency in
loading and unloading. Landing ships meet these
requirements better than APA’s and AKA’s, especially
when ground combat vehicles and amphibian tractors
are considered. Assault shipping for a reinforced
infantry division for a short voyage, therefore, conforms
to the following pattern:

Type ship Personnel| Vehicles | No.of iTotal per-| Total
ships sonnel | vehicles

1,500 50 9! 13,500 450

300 120 6 1,800 720

300 60 36 | 10,800 2,160

50 10 12 600 120

200 50 3 600 150

L\ [P AU RO I 27, 300 3,600

*Number of landing ships varies in proportion to numher of amphibian tractors,
DUKW'’s, ground combat vehicles, and LCT’s and LCM’s to he carried.
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3. It will be noted, in comparing the patterns of assault
shipping for extended and short voyages, that although ‘
the personnel lift remains approximately equal, the num-
ber of vehicles lifted in the assault shipping for a short
voyage greatly exceeds the number lifted in the assault
shipping for a long voyage. This is due to the fact that
the landing ships carry a balanced personnel and vehicle
load as compared with APA’s which carry large numbers .
of personnel but few vehicles. ’

4. Available shipping will always affect the composition of
assault shipping. Efficient loading and allowable over-
loads likewise affect the number of personnel and vehicles
that can be loaded. For example, it was common in
both Europe and the Pacific to load 500 troops on

LST’s.
(f) Vehicles and supply. Vehicles and supply carried by the
assault and early followup waves may be substituted for .

men as given in the above tables on the basis of space or
weight, whichever is the determining factor in each case.
The boat space occupied by one man and his individual
equipment normally is considered to be 224 pounds, 13.5
cubic feet or 3 square feet. ,

¢. River Crossing. .
_ (1) Bridges. In an assault on a river line, the number of bridges
. provided for each tactical unit will vary widely depending
upon many factors. Some of these are width of river,
stream velocity, the available road net, trafficability of the
soil, the types and amounts of equipment available, and the
“number of available engineer troops. As a rule, at least one
floating bridge to take division loads will be necessary within
the zone of each assault division. These bridges normally
will be supplemented by one additional bridge per corps zone
and at least one in the army zone. Communications zone
troops ordinarily will provide a railroad bridge in the zone

of each army. .

(2) Ferries. In addition to the factors discussed above, the num-
bers and types of ferries used will be affected by the number
of bridges planned and by the extent to which landing craft
and amphibious vehicles are employed. For narrow streams,

_it frequently will be more economical to construct a bridge -

_ at each available site than to use ferries. On the other hand,
in crossing a wide river when the construction of bridges
will be delayed, ferries of all types will be used to the greatest
degree possible.
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(3) Detailed characteristics of bridging and ferrying equipment
are shown in paragraphs 73 and 74.

Section 1ll. TRAINING
58. Maneuver Area

a. Divisional weapons, particularly the 90-mm and 120-mm tank
guns, have outmoded the criteria applicable for World War II training
ranges. The 90-mm tank gun should be allowed a minimum of 24,400
yards (13.9 miles) to permit fully realistic training in combat fire.
The 120-mm gun requires a firing range of 35,000 yards (19.9 miles).
Consequently, installations which have previously been utilized for
training of divisions are no longer capable of meeting fully the present
day requirements,

b. Data on installation areas in approximate acreages are as follows:

Approxi- Miscella- Firing and
Type units | mate Canton- neous Field exer- | impact Total
number | ment area | activitles cise area area
troops area
130, 000 2, 200 1, 600 50, 0600 90, 600 143, 200
1 30, 000 2, 200 1, G600 70, 000 140, 000 213, 200
1 30, 000 2, 200 1,000 50, 000 2 90, 000 143, 200
4 30, 000 2, 400 1,000 10, 000 40, 000 53, 400
42, 500 4 250 4150 $ 8,000 6 70, 000 76, 400
¢ 2, 500 4 250 6150 | Not re- 140, 000 140, 400
quired

1 Includes divisional, nondivisional and supporting troops (aggregate strengtb).

2 Consideration must be given to cleared areas for drop zone and assault transport landing areas. An
airdrome capable of taking large transports should be nearby. An airborne division maneuver area should
contain an airfield, capable of handling large airplanes, immediately adjacent to tbe cantonment area. One
or more large drop and assault transport landing zones should be located near the cantonment area, and the
otbers scattered throughout tbe maneuver area. At least one sucb zone should be located adjacent to tbhe
firing and impact area to permit conduct of small unit problems using live ammunition.

3 Normal assignment of corps troops plus one-third of normal army engineer and army AA A units.

4 Per group of two AW battalions and one gun battalion.

8 Provides position areas and danger areas for simultaneous firing of tbree gun battalion tbrough 45°
safety angle. Danger area may be sited over water.

¢ Per 3 tank battalions and proportionate station overbead.

59. Training Facilities for Infantry, Airbomne and Amored
Divisions

a. The cantonment area should be located near the perimeter of the
land available, accessible to highways and railroad facilities. The area
should provide all housing, storage, railroad yards, administration,
shops, close-in training areas, miscellaneous training courses and rec-
reational facilities, For a functional layout of division type camps
see OCE drawing number E-16-06-21 and E-16-06-22 obtainable
from Office, Chief of Engineers.
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b. The miscellaneous activities area includes the station hospital,
airfields, divisional review field, and other administrative activities
not included in the cantonment area.

¢. The field exercise area includes all available land except that used
for cantonment, miscellaneous activities, and firing and impact area.
Portions of the firing and impact area not in use when the exercises
are conducted may be utilized as field exercise area. It is desirable
that this area contain streams or lakes for training in construction of
fixed and floating bridges.

d. Firing and impact area permits the firing of all ranges simul-
taneously, except, in some cases, those whose impact areas are super-
imposed. For suggested layout see SR 210-20-20. This area should
be of size shown therein and of varied terrain with suitable locations
for ground observation points. The impact area may be submarginal
or swamp land.

e. The division review field should be an area at least 3,000 by 1,000
yards, adjacent to or near the cantonment area.

f. Drill fields should be located in close proximity to each regimental
area.

g. The landing field requires suitable terrain, and should be available
in the vicinity of the cantonment area for use by organic aircraft.

k. An airfield suitable for use by large numbers of transport aircraft
should be on or near the installation. ‘

4. The close-in training area, in order to permit the maximum use,
should be located in close proximity to the housing area.

j. Ranges for the infantry, airborne, and Armored Division posts
may be found listed in SR 210-20-20 together with the number of
ranges, positions, lanes, bays or firing points required for each type of
unit, also the drawing number from which they may be constructed
and the appropriate training manual reference.
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60. Umpire Organization

MANEUVER DIRECTOR

Ground Director

Air Director

Deputy

Deputy

| CHIEF UMPIRE l

Chief of Staff

60-61

(or deputy)

[ N T 1 a|
Personne! and Operations ‘ Intelligence l Supply and | Comm l
Administration and Transportation

m Training
|— Schools
Hq Comdt .
Operations
Records
Reports
Spec Wpns
Ump Liaison
teams
1 L
Chiet Chief
Ground Umpire Air Umpire
1 ]
1 i I 1
Chief Aggressor Chiet Chief Aggressor Chief
Umpire US Umpire Umpire US Umpire
| 1 1 1
Aggressor us Airdrome Airdrome
Unit Umpires Unit Umpires Umpires Umpires
I 1 §
Fire Air Umpires Air Umpires
Marking L j L ]
Umpires 5-2907

® NOTE: A Naval Deputy and a' Chief Naval Umpire wilt be included in a Joint Army-Navy-Air
i Force exercise.’

61. Umpire Requirements
For umpire requirements, see FM 105-5.
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Section V. TACTICAL OPERATIONS

62. Characteristics of Weapons
a. Vehicular Weapons, Combat Vehicles (Less Artillery).

1 Vehicle Primary weapon Sustained Effective Area of «
rate of fire | range (yds) |burst (HE)

2 | Carriage, Motor, Multiple Gun, | MG Cal .50, M2(4) _______ 1,800 | 7125 (Hor)--
MI16A1.
3 | Carriage, Motor, Twin 40mm | Gun, Dual Auto....__.___ 120 | 5500 oo M
Gun MI19A1 or T141,
4 | Carrier, 8lmm Mortar, M21____. Mortar, 8lmm____________ 18 | 2600____..___ 17-20 yd
3300 - amee radius.
5 | Carrier, Heavy Mortar.____...__ Mortar, 4.2 in., M30_______ 15| 5850 .- 45 x 15 yd.
6 | Landing Vehicle, Tracked, { How, 75mm, M3_______.__ 31 95850____.___, 30 x 10 yd.
Armored, Mk IV, Mk V., -
7 | Gun, 90mm, SP, T101 (Abn)-...| Gun, $0mm, T125_.___.__. Will be furnished when available.
8 | Tank, 76mm Gun, M41 Gun, 76mm, M32_________ 1 (2000 AP_____
15000 HE____| 33 x 6.
9 | Tank, ®mm Gun, M47____._.__ Gun, 80mm, T119_____ ___ 1| 2000 AP.____
19000 HE____| 40 x 12,
10 | Tank, 90mm Gun, M48____.____ Gun, 90mm, T139- - ...._. 112000 AP..___ -
. _ 19000 HE____| 40 x 12.
11 | Tank, 120mm Gun, T43____.._.. Gun, 120mm, T12BEL_ .. __ 1| 2000 AP_..__

29500 HE____| 50 x 9.

! First 20 min.

b. Infantry Weapons.

1 2 . 8 4 5. 6
Maximum | Sustained | Maximum | Maximum | Effective
1 : Weapon rate of fire | rate of fire [range (yds)| effective radius of
- . rds/m rds{m range (yds) | burst (yds)
2 | Carbine, cal .30, M2 e, 750-775_.__| 40-60__.__. 2,200 300 oo
3 | Grenade, hand fragmentation, Mk | .. ___|ocooooo.___- 35-40 35-40 10
IIAL. : ,
4 | Grenade, hand, offensive, Mk IITA1__|.: 3540 |ocoomeaees
5 | Qrenade, rifle, fragmentation, M17..._ 200 36
6 | Grenade, AT, MOAL. _______._.._____.
7 | Flame thrower, portable, M2A1___._ (.o __ ] 898eC- |oooocuoooo ool

Unthickened fuel...___..._..____.
Thickened fuel .o ooaeeao .
8 | Machine gun, heavy, cal .30, M1917A1_
Antiaireraft____.________._________

9 | Machine gun, light cal .30, M1919A6__
Antiaireraft_ ..

10 | Machine gun, light, cal .30, M1919A4__
Antiaireraft .. __________

11 | Machine gun, heavy, cal .50, HB M2,
on grd mount, M3.
Antiaireraft . eeeeeei] e[| eaen 1,000 [ca...- vecean

175 pt. tgt 330 area tgt.
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12

13

14

15

16
17

18
19

21

1 2 3 4 5 6
Maximum | Sustained | Maximum | Maximum | Effective
Weapon rate of fire | rate of fire | range (yds)| effectlve | radlus of
rds/m rdsfm range (yds) | burst (yds)
Mortar, 60-mm, M19 with mount, M5.| 30-35_____. b L. TSI FEVIIPIRRRnY PSR IRPPORY ISR

Shell, HE M49...__._.

Shell, WP M302_ |

Mortar, 60-mm, M19 with baseplate | 10-15._____ 10.__.___.
Ml1.

Mortar, 81-mm, M1 with mount, M4 .| 30-35._.___ 18 ...

Shell, HEL, M43_____
Shell, HEH, M56.___..
Shell, WP, M57._____
Shell, T11, M301. ___...

Mortar, 4.2-in., M30____..

Shell, HE, M 329

Pistol, automatic, cal .45, M1911A1_._ 21-28 _____
Rifle, automatic, Browning, cal .30, | 350-550._..

MI1918A2.

Rifle, cal .30, M1__.._.....
Rifle, cal .30, M10 and M1D

Cartridge, smoke, WP, M308.
Rifle, 75-mm, M20..._....

Cartridge, HE, M309

Qartridge, HEAT, M310_...._....
Cartridge, smoke, WP, M311.

Direct fire

Point targets........_
Submachine gun, cal .45, M3A1 ___...
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¢. Artillery Weapons.
(1) Field artillery.

1 2 3 4 ] 6 7 8
Projectiles -
Maximum
1 Type, caliber, and carriage Time to em- } rate of fire | Effective area Maximum range
model place (min.) (rounds of burst (yds) (yds)
per min.) 1 V‘;]etl’il)lt
Lateral | Range 100 85 d
percent| percent
2 | 7-mm pack howitzer (car- | 3to7..._.... 16 30 10 14.7 | 9,610 8,168
riage, M8).
3 | 76mm gun, M1A2 (motor car- |- ... 20 30 10} 215.4 | 14,200 | 12,070
riage, M18).
4 | 105-mm howitzer, M2A1 and | 8._._....._.. 8 50 15| 223.7 135,000 (...
M2A2 (carringe, M2A2). 33 12,205 | 10, 374
5 | 105-mm howitzer, M4 and |.__....._._._.. 8 50 15 33 12,205 | 10,374
M4A1l (motor carriage, M37).
6 | 105-mm howitzer, SP, T96E1 |- e . .. 8 50 15 33 12,205 10, 374
(motor carriage, T98E1). -
7 | 4.5-inch multiple rocket | 2..______.... 25 50 15| 42.5{ 6,300 | 5355
launcher, M21. :
8 | 155mm howitzer, M1 and | 5. 2 60 18 95 | 16,355 | 13,002
M1 Al (carriage, M1A2).
9 | 155mm howitzer, M1 and { 1..._.._._.- 2 60 18 95 16,855 | 13,902 -
M1A1 (motor carriage, M41).
10 | 155-mm howitzer, SP TI88E! |-ococeceeenao- 2 60 18 95 16,355 | 13,902
(motor carriage T'194). ; .
11 | 166-mm gun, M2 and M2A1 | ¥ to6 hrs._. 2 60 18 95 25,7156 | 21,857
(carriage, M1).
12 | 155-mm gun, M2 and M2A1 1. _._____ 2 60 18 95 25,715 | 21,857
(motor carriage, M40).
13 | 156-mm gon, 8P, T80 (motor |-—oooc ooooo- 2 60 18 95 25,716 { 21,857
carriage, T97). .
14 | 8in. howttzer, M2 (carriage, | ¥ to6 hrs___ 1% 80 20| 200 18,510 | 15,733
M1). i
15 | 8-in. howitzer, M2 (motor car- { 1.______.___. 1% 80 20 | 200 18,510 | 15,733
riage, M43).
16 | 8-in. howitzer, 8P, T893 (motor |.—ccooee e 1% 80 20| 200 18,510 | 15,733
carriage, T108).
17 | 8-in. gun, M1 (carriage, M2)_._| 1to _.___.__. % 80 20§ 240 35,490 | 30,166
18 | 240-mm howitzer, M1 (car- | 1to6hrs._._ X% 100 25| 360 | 25225 21441
riage, M1). 415,179 12, 902
19 | 280-mm gun, T131 (carriage, | 12___..______ 14 200 60 | 600 81,200 { 26,520
T72). 413,900 | 411,815

1 Not appllcable for sustained fire.

2 Armor-plercing projectile. -
3 Armor-plercing projectile against armored targets.

4 Using minimum powder charge.
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(2) Antiaireraft artillery (including automatic weapons).

(a) General.

62

1 2 3 4 5 [} 7
Masi- Range (yds)
Timeto | mum
1 Type, modei and carrlage modei empiace | rate of Horizontal Vertical
(min.) fire
(rounds
permin.) | Maxi- Fuse Maxi- Fuse
mum Umit mum iimit
2 | Motor carriage, M16, with multipie |........._ 1,800 7125 | 17,000 |oocooaooos
(4) cal .50 machinegun mount,
M4s.
3 | Tralier, multipie (4) cai .50 machine- | 33_...... 1,800 7,125 | . 17,000 |o...o....
gun mount, M55.
4 | 40-mm automatic gun, M1, on car- | 33-5.__.. 4120 8 5, 500 6 5, 500 5, 500 6 5, 500
riage, M2A1, AA.
5 | Motor carrlage, 40-mm, M19, with [.________. + 240 8 5, 500 6 5, 500 5, 500 6 5, 500
twin mount, M4.
6 | SP, twin 40-mm gun, T141_ ... ____|..ccoc.o. 240 4 5, 500 6 5, 500 5, 500 6 5, 500
7 | 75-mm A A gun mount, T69, with 75- { 30...___. 45 15, 000 87,200 7,000 8 6, 200
mm gun, T83E1.
8 | 80-mm gun, M2, AA, on mount, M2, | 20....... 25 18,980 | 712,425 13,170 711,625
AA,
9| 120-mm gun, M1, AA, on mount, | 60....... 10 28, 250 16, 400 20, 600 716, 500
MiAl, AA.
1 Maximum practicai verticai range, limited hy length of hurning of tracer (1,800 yd).
3 May he fired from traveiing position.
3 To emplace with director—15 to 30 minutes.
4 Manual (singie shot)—60 rounds per gun per minute.
s For tactical pianning—2,000 yd.
¢ 12-second fuse limit.
7 30-second fuse iimit.
8 15-second fuse limit.
(b) Ranges of automatic weapons.
1 2 3 4 5 7 8 9
Maximum deterrent siant renge Maximum killing siant range Effective killing siant range
(yds) ! (yds) ! (yds) !
40-mm 40-mm .50 cal 40-mm 40-mm .50 cal 40-mm 40-mm .50 cai
director | M7 sight MG? director M7 sight MG director M7 sight MG
controi control control controi controf 3 control
3,500 |~ 3, 500 1, 800 2, 500 1, 500 900 {¢1,500-400 | ¢ 1, 000400 500-0

1 Slant range is distance from weapon to target.
3 Tracer hurn out range. The extent of deterrent effect of .60-caiiher tracer is qnestionabie.
3 Average hit expectancy, or number of hits expected, per 100 rounds fired is 4 percent.

« Minimum range limited by maximum tracking rate. For tergets diving directiy at the gun, minimum

renge would he uniimited.
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(3) Field artillery barrages and concentrations.

(a) Barrages. A barrage is a special type of prearranged fire
placed on a line.

1 2 3 4 5
.
Width of hattery {Permissihie numher of rounds
barrages (yards) per piecc
Areaeffectively| Radius of
1 Caliber and type |covered hy one large
projectile ! fragments Size of battery 1st 1st Ist Pro-
(widthXdeptb)| (yards) 14 4 10 fonged
(yds) min | min | min | fire (rds ’
4-plece G-plece per br)
2 | 75-mm howitzer..... 30X10 150 100 100 8 24 48 150
3 | 105-mm howitzer____ 50X15 300 100 150 4 16 30 100
4 | 155-mm howitzer..__ 60X18 550 200 250 2 8 16 40
51 155-mmgun.__.___.. 60X18 550 ® 2 8 14 40
6 | S-in howitzer or gun. 80X20 |oooooooooos ® 6 10 30
7 | 240-mm howitzer.._. 3100X25 |acecmcmannan ® 3 6 20
8 | 280-mm gun T131... 3200X60 [--aoooooo-. @ ) S PR (S,

1 The area covered effectively is consldered to he that area in which there Is at least 50 pereent chance that
a man standing will become a casualty. The area is roughly elliptical.
2 Not suitahle for firing close to friendly troops. May be used to add depth to harrage.
3 Estimated.
4 Two guns per battery. .

(b) Concentrations. A concentration is a volume of fire placed
on an area within a limited time, ’

1 2 3 4 5 6 7 8 9
Unit
75-mm How Bn | 105-mm How Bn | 155-mm How Bn 8in, Re-
1 | Area and ammunition How Bn| marks
4-piece | 6-piece | 4-plece | 6-piece | 4-piece | 6-plece | 4-piece
* btry btry btry btry btry btry htry
2 | Approximate . size of j100XX200 |150X200 |200XX200 [250X200 (300XX200 (350200 |400X200 | Firing
area covered.* with
3 | Amount of ammuni- {, 96 108 60 72 60 72 60 open
tion to cover (rounds). sheaf.

*The area covered effectlvely is considered to he that in which there is at least 50 percent chance that a
man standing will hecome a casualty. The arca is roughly elliptical. : -
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63. Characteristics of Chemical Weapons, Agents, and Munitions

a. Characteristics of Chemical Weapons.

2 3 4 5 (] 7
Weight Meaximum effectlve
Fuel tank Duration of range
1 ‘Weapon Transportation capacity | Fuel consumptlon { continuous
gal) rate fire (sec)
Empty | Fllled Liquid fuel | Thlckened
ab) (b) (yd) fuel (yd)
2 | Flame thrower, portable, M2A1.______ Man carried ... 20 e 45.
3 | Flame thrower, mechanlzed, M3-4-3.. Medlum tank..... 25 to 30....| 50 to 70,
4 | Flame tbrower, mechanlzed, M6._.._. Medium tank_.... 20 to 30....| 40 to 60.
Ae-IN. 002210 e oo oo e e oo e %o gal/sec 1 R
36-In. nozzle...... lgal/seCooooooee-- 25_.
7 s-in. nozzle --| 134 galfsecooeo.. 20 -
5 | Flame thrower, combat vehicle, maln armament, M54 __|. . c.fcnccccccan Medium tank._..._ 1 1 T R [V -
Y-ln. nozzlo__ el - . - 2.2galfseC.ccenno- b {1 S 105.
84-in, nozzle |- 44 galfseC.cnnn. . i T I, 140.
6 | Generator, smoke, mechanical, M2A1.....oooveone .. 180 266 | }4-ton truck and .1 Continuous.| Not appll- | Not appll-
trailer, cable, cable,
c——- No tank___| 50/gal/hr
6 --| blgal/hr -- P
_____ [ SNSRI/ V1 ) S [ RN
7 158 | ¥4-ton truck and Continuous.{ Not appll- [ Not appll-
trailer. cable. cable,
50 BBI/hL e e e cee el
Gasoline... 3 gal/hr
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(1) Nerve gases.

b. Characteristics of Chemical Agents.

ATNO 3Sn TVIOI440 HOd

1 2 3 4 5 6 7 8 9 10 11
Persistency Classification
Name Symbol Marking Odor (commonly Effect on body Possible methods
accepted, of dispersion
Summer Winter |Status!| Tactical |Physiological
G-serles...cceeeaune GB | 1green band Hardly detect- | 10 min. to | 10 min. to 8 Casualty Nerve Causes blurred Artlllery, bomb,
GB GAS. able, none 12 hr, 12 hr, gas, poisons. vision with pin- mortar, rocket.
when pure. point puplls, skin
and eye spasms,
difficult breath-
Ing, tight chest,
salivation, mental
confusion, convul-
: i sions.
G-series..ccemccnann GA | 1green band Frulty, sweetish | 10 min. to { 10 min. to 1s Casualty
GA GAS. 12 hr. 12 hr. gas.
(2) Blood poisons.
Cyanogen CK | 1 green band Bitlng...ccocnen 1-10min...| 1-10min...| 88 Casualty Systemle Injures lungs; causes | Bomb, mortar,
chioride. CK GAS. gas. poisons. paralysis. rocket grenade.
Hydrocyanic acld..] AC |{ 1green band Bitter almonds..| 1-10 min...| Several 88 Casualty Systemlc Injures lungs; causes | Bomb, mortar,
AC QGAS. hours. gas, poisons. paralysis. rocket grenade.

See footnotes at end of table.
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ATNO 3SN V101440 HOd

Si

® e
(3) Blister gases.
1 2 3 4 b (] 7 8 9 10 11
) Persistency Classification
1 Namo Symbol Marking Odor (commonly Effect on body Possible methods
accepted) ~ of dispersion
) _|_Summer | Winter |Status! Tactical |Physiologleal
2 | Mustard, distilled.| HD | 2 green bands Garlic or horse- | 3-4 days,? | Several 8 Casualty . Biister gas--| Injures oyes and Bomb, artillery,
HD GAS. radish. 1week? | weeks. gas. lungs; blisters mortar, rocket,
' . . \ skin. fandmine,
' ) spray. .
3 | Mustard...eeeoaa.. H 2 green bands Garlle or horse- | 34 days,? | Several . S8 Casualty Blister gas. .| Injures eyes and Bomb, artlllery,
H GAS. radish. " 1 week.? weeks, gas. lungs; blisters mortar, rocket,
. . skin. landmine,
. . : ' spray.
4 | Nitrogen mustard..] HNI { 2 grcen bands | Odorless tofaint | 3—4 days,! | Several - SS |.Casualty - :| Blister gas. .| Injures eyes and Bomb, artlilery,
HN GAS. fishy or soft 1 week.? weeks. gas. Tungs, blisters mortar, rocket,
soap odor. skin. landmine,
- . " ' 1 Spray.
5 | Mustard-T mix- HT | 2 green bands Garlic or horse- | More per- | More per- 8S Casualty Blister gas. .| Injures eyes and Bomb, artillery,
ture. HT GAS. radish, sistent _sistent gas. lungs; blisters mortar, rocket,
than than | ) skin. landmine,
HD. HD. " spray.
6 | Lewislte...on.aaees L 2 green bands Irritating, 1day,?2-3 | 1 week or SSs Casualty Blister gas- .| Injures eyes and Bomb, artillery,
L GAS. sometimeslike days.? more. gas. ’ lungs; blisters mortar, rocket,
geranfums, ’ skin, landmine,
spray.
(4) Choking gases.
2 | Phosgene. .oo..._.. CG |1 green band Fresh cut bay; [ 5 min,! 10 | 10 min,2 20 8 Casualty - | Choking Injures lungs, cans- | Bomb, mortar,
CQ GAS. ensilage. min,? min.? gas. gas, ing accumulation rocket,
of fluid.

See footnotes at end of table.
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ATINO 3SN TVIOI40 HOd

(6) Vomiting gases.

1 2 3 4 3 6 -7 -8 9 10 1
. Persistency Classificatlon

Name Symbol Marking Qdor (commonly - ' Effect on hody Possible methods

aecepted) E . \ . of dispersion

Suinmer Winter |Status?!] TFactical |Physioiogical
Adamsite........_. DM | 1red hand DM | Odorless or 1-10min.._| 1-10 min._._ 8 Harassing Vomiting Headache, nausea, Candle, grenade.
GAS, slightly like © gas. gas. , violent sneezing, |'
' coal smoko. coughing, tempo-
rary Imental -
. . depression.
Diphenyl- DA |1 red band DA | Odorlcss or 1-10 min.. 4 1-10min.._ | S8 Harassing | Vomiting Headache, nauseca, Candle, grenade.
chloroarsine. GAS. slightly like gas. gas. vomiting, .
eoal smoke. . ‘sneezing.
(6) Tear gases. ;
Chloroaeetopiic- CN |1 red hand CN | Applo hlessoms. | 1-10 min___} 1-10 min. .. 8. | Harassing Tear gas....| Causes crying, irri- | Grenade, pot.
none. GAS. , gas. ) tates skin.

CN solutions.......| CNC | 1red band CNC | Chloroform. .. . 1-10min.._[ 1-{f0min._.;y 8 Harassing Tear gas__._| Causes crying, irrl- | Bomb, srtillery,
GAS. ’ gas. L tates skin. mortar, spray.
CNS | 1red hand CNS | Sweetish__..__.. 1min. tol1|1min. tol LS Harassing Tear gas....| Causes crying, irrl- | Bomb, artillery,
GAS. ] br. br. gas. tates skin. mortar, spray.
CNB | 1red band CNB | Benzeno......... 1l min.tol|1min.to1l L8 . | Harass Tear gas....| Causes crying, irrl- | Bomh, artillery,
GAS. hr. " br. gas. ’ tates skin. mortar, spray.
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(7) Screening smokes.

2 | Whito phosphorus.| WP | 1 ycllow band Burning O] (O] 8 Screcning None........ Solld particles burn | Bomb, artlllery,
WP matches. smoke. skin, mortar,
SMOKE. - ' . grenade,

. rocket.

3 | Plasticized PWP | 1yellow band Burning (0] “ 8 Screening None........ Solid particles burn | Bomb, artillery,
white . PWP _ | matches smoke. skin. mortar.
phosphorus. SMOKE, grenade,

’ : - rocket,

4 | Sulfur trioxide FS | 1yellow band Acrid....o...... (O] 0] 88 Sereening None ....... Irritatesskin........ Artillery, -
soiution. F8 SMOKE. smoke. - mortar.

B rocket spray.

5 | Titanium tetra- FM | 1yeliow band Acrid. ... (O] (O] 88 Screening None........ None. .coececmoanann- Artlilery.
chloride. FM SMOKE. - smoke. ’ ' mortar,

rocket spray.

6 | Hexachloroeth- HC (1 yellow band | Acrid........... o (0] 8 Screening None........ NODE..ocecaeaccnna- Bomb, artiilery,
ane mixture. HC SMOKE. smoke. mortar, gre-

. nade, pot.

7 Fogoflss ... 8GF1 | SGF OIL.......| Like petroleum (0] O] S Screening None........| None.....ooo...... Mecchanical

SGF2 oil. . - smoke. smoke, gener-
ator.
(8) Signaling smokes.

2 | Green smoke....... GS |1 yellow band, | Acrid........... O] (0] 8 Signaling....| None........ NoDe...ccvemncecnnnn Artillery,
color indi- bombs,
cated. grenades,

8 | Red smoke........ RS 1 yellow band, | Acrid..o.eo..... (0] (4} ] Signaling....| None........ NODE-eeencneccnnnn Artillery,
color indi- bombs,
cated. grenades,

4 | Violet smoke....... \'L 1 yellow band, | Acrid........... (0] (O] S Signaling....| None........ NODC...creneenannanes Artillery,
color indi- . . ‘hombs,
cated. : - grenades.

§.| Yellow smoke...... YS |1 yellow band, | Acrid........... [0)] m S Signaling....{ None........} Non®..coeeeueeeeo-... Artillery,
color indi- bombs,

| cated. . grenades.

See footnotés at end ot table. -~
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(9) Incendiary agents. <+

1 2 3 4 5 6 7 S - g - 10 11
. Persisteney Classifleation
1 Name Symbol Marking QOdor (commonly e - Effcet on body Possiblo methods
aceepted) N ] ’ B of dispersion
Summer Winter Status!] Tactical |P'hysiological
2 | Thermate..........{ TH | 1 purplc band Noneoooeooooooo None....... None....... S Incendiary..| Nonc........ Burns....ooooooo.. Bomb grenade,
TH - eqnipment
INCEND. - . destroying
incendiary,
3 | Flare mixture..._. F8 | 1purple band None............ None....... None.......| 8 Incendiary..| None.:...... Burns..._....._. t....| Bombs,
INCEND. f .
4 | Ineendiary PTI | 1 purple band None........_._. Noue....___ None....... 8 Tucendiary..| None......_. Burns.............._| Bombs,
mixture. INCEND.
IM |1 purple band | None............ None....... None¢....... S Incendiary..| None...... o Bums.o..o... Bombs,
IM '
INCEND. : .o .
5 | Incendiaryoil...... NP | 1purple band Nonc............ None....... None....... 8 Incendiary..| Noue....... | Burns ... Bomb, flame
. NP . . ' thrower, fire
INCEND. . starter.
NP2 | 1 purple band I [0) 1 (N Nono._...... None....... 88 Inecndlary..| None_...._. < Burns.._........___. Bombs, -
INCEND. . :
- "OT | 1purple band NOnoO...oeeeunn.- None..... ~.| None.._.._. 8 Incendiary..| Nonc........ Burns...............| Bomhs,
INCEND. '
6 | Thlckencr, M1, None | Nonc....ooeoon-- NoOnC..eeeaaeane . Nono....... None....... 8,LS,*| Nono___...._| None.....__. Burns...coceeceeae ®)
M2, M3. 8s R .
1 8—8tandurd; 88—Substitute Standard; LS—Limitcd Standard. : ¢ Procured by CmlC; issned by QMC.
91n open. 7 Persistency of signallng smokes is subject to atmospherie conditions.
3 In woods. 8 Thickener M1 and M3 are standard; M2 is limited standard. '
¢ Persistency of simoke agents is subjcet to atmospheric conditions. 9 Thlekener, M1 (napalm), thickener, M2 (antlagglomerated napalm), and thlekener,
8 8GF1 and 8GF2 are summer and winter gradc fog ofls, respeetively. M3 (octal) aro used to thicken gasoline for use in flamothrowers and bombs,
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’ ' .

¢. Data on Chemically Filled Munitions.
PR v 2 3, 4 [ 0 ki
Weigbt of

Agent and welgbt | fllled pro- .| Approximate time . Cbemlcal
1 Munitlon Status? of filling (bs Jectile (Ibs | for agent to burn Marking and color efficlency

unless otberwise unless or evaporate at (percent)?

indicated) otberwise | point of releaso 2
Indlcated) . .
Grenade
2 | Grenade, hand, frritant, CN-DM, M6..............oooo.. 8 CN-DM.._... 0.64 1.08 | Aprx. 1mln....... CN-DM GAS; 1red band.... o1
3 | Grenade, hand, tear, CN, M7AL. ... .... o ciieiiieicaaao. ] 1.06 | Aprx. 1 min....... CN GAS;1red band... 75
4 | Grenade, band, tear, CN, M7. . .. . . iiieiiicaan. 88 1.06 | Aprx. 1min....... CN GAS;1red band......_... 01
5 | Grenade, smoke, white, HC, AN-N8... ... ... .ocecieieumnn.. S 1.6 | 2to3 minutes.....| HC SMOKE; 1 yellow band.. 76
68 | Grenade, Incendlary, AN-M14 S 2 . |30to4bsec........ TH INCEND; 1 purple band. 82
7 | Grenade, band, smoke, WP, M15 ] 1.93 | Approx. I min....| WP-SMOKE; 1 yellow band.. 47
8 | Grenade, smoke, colored, M18 (4 colors)*. . oo oooueroeennannnnn- s Color........ 0.72 1.2 | Approx.1 min.._._.| 1 yellow band; lettering and 60
‘ color of top Indleate color of
. smoke.
9 | Grenade, band, rlot, CN, M26A1. . . ...ooummeecicceecannne. S CN.......... 0.2 .47 | Immedlately...... 1 red band on contalner; none 142
.. - on grenade.
10 | Grenade, rifle, smoke, WP, MI10Al_.. e mm————- LS 1.5 | Approx. 1 min....| WP SMOKE; 1 yellow band._. 33
11 | Grenade, rlfle, smoke, colored, M22 (4 colors)!. ... . .......... S 1.3 | Approx. 1 min._..[ 1 yellow band (colors Indl- 3
. cated).
12 | Grenade, rlfle, smoke, colored streamer, M23 (4 colors)t......... S Color. ....... 0.4 .9 | Approx. 12 sec.. 1 yellow band (color indicated) 41
minlmum,
Incendiaries
13 | Incendlary, equipment destroylng, M2Ale.eeocomcecececennn-- 8 TH.. 85 11.6 | Approx. 1 miln....| TH; 1 purple band 74
14 | Incendlary, safe destroylng, M1A1 S 32 Approx. 1 min. .._| TH; 1 purple band 88
Landmine

15 | Mlne, chemlecal, 1 gallon._......_. 8 HD.. ....... 99.9 12 Approx. 16 sec..... HD GAS; 2 green bands...... 83
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16
17

19

25

26

S
1 2 3 4 5 6 7
. Weight of
Agent and weight | filled pro- | Approximate time Chemical
Munition Status! of filling (1bs jectile (Ibs | for agent to burn Marking and color cfiiclency
unless otherwiss unless or evaporatp at (percent)?
indleated) otherwise | point of release 2
indicated) :
Smoke pot : >
Pot, smoke, HC, M1 S ) 12 HC SMOKE; 1 yellow band.. 84
Pot, smoke, floating, HC, M4A2___..__..___._____ S 38 HC 8SMOKE; 1'yellow band.. n
Pot, smoke, HC, 30-1h, M5 ] 33 HC SMOKE; 1 yellow band.. 81
Pot, smoke, floating, SGF2, MK5 Mod 2 8 38 1yellow band. . ..coueeee ... 33
2.36-in. rocket
Rocket, smoke, WP, M10A4. _____. e S WP..oo..... 0.89 ' '3.4 | Immediately...... WP SMOKE; 1 yellow band.. 28
- 7.2-in. Rocket . .
Roeket, gas, CK, M27__ LS CK......... 18.5 51.8 | Immediately. ... CK GAS; 1greenband._ _____. 35
Rocket, gas, CQ, M5, .. oo eeeees 8 51.8 | Immediately..._.. CG GAS; 1green band....._... 39
57-mm rifle
8hell, smoke, WP, 1Y 10 T 8 WP.eeeeoo.l 0.37 2,75 Immediately.T...'. WP SMOKE; 1 yellow band.. 13
60-mm mortar '
i .
Shell, smoke, WP, M302_.--_._o.oooememocerenaaanaas e 8 | WP 0.7 4 | Approx.1min....| WP 8MOKE; 1 yellow band.. 18
76-mm gun ‘ .
Shell, smoke, WP, M64_ . eee————aes "8 WP 1.34 14.7 | Immediately__._.. wP SMIOKE; 1 yellow band.. 1
76-mm howitzer v . ey
8holl, smoke, WP, M64_____..__.__ - 8 } 14.7 | Approx. 30 see..... WP 8MOKE; 1 yellow band.. [}
g8 '14.7 | Approx. 30sec.....| F8 SMOKE; 1 yellow band..._ 10
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27

28

83

81

32

3856

88

75-mm rifle

8hell, smoke, WP, M311A1.__._

76-m'm gun

Shell, fixed, smoke, WP, M312.......

81-mm mortar

Shell, smoke, WP, M57A1
Shell, smoke, F8, M57

Shell, smoke, WP, M313

105-mm howilzer

Shell, smoke, BE, M84

Shell, smoke, M60

Shell, gas, H, M 60

Shell, ehemlenl, M325

4.8-in mortar M8
Shell, gas, M2..

See footnotes at end of table.

WPooeeeeee 1.3
WP 0.73
WP .......4.00

WP.......... 1.97

WP..oounen- 4.06
CONB_.___.... 5.46
CONs........ 7.0
0G..........6.25
OK.......... 5.0

15.1

12,95

12.3
12,18

23.64

32.86
30.48
30.48
30. 68
30.28
30

30

34.58

23.1
24.6

23.8

Immediately......

Immediately......

Approx. 1min____
Approx. 1min___.

Immediately......

Approx.1min.___.
Approx. 1 min____
Approx. 1 min___.
Approx.1min.._.
Immediately_.....
Immediately......
3to10days.._....

Immediately......

Soveral hrs. to 6
days.

Several hrs, to
days.

WP SMOKE; 1 yellow hand.
WP SMOKE,; 1 yellow hand..

WP SMOKE; 1 yellow hand.
FS SMOKE; 1 yellow band...

WP SMOKE; 1 yellow hand.

HC SMOKE; 1 yellow band..
1 yellow band; color indlcated.

WP SMOKE; 1 yellow hand.
FS SMOKE; 1 yellow hand...
H GAS;'2 green bands. ...

WP SMOKE; 1 yellow band.

CNB GAS; 1red band.......
CNS GAS; 1red band........

CQ GAS; 1green hand.......
CK GAS; 1green band. ...

15
Average9

13
16
i0

1

20
21
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°* 1 2 3 4 5 6 7
’ Weight of '
Agent and weight | fllled pro- | Approximate time . Chemlical
1 Munltlon Status ! of filling (1bs jecttle (Ihs | for agent to hurn Marking and color cfficlency
unless otherwise unless or evaporate at ' (pereent)3
indicated) otherwise | point of release 2
indicated)
23.7 [3tol0days.......] H GAS; 2 green hands........ 26
23.5' | 3to 10days. ... HD GAS; 2 green hands__.._. 25
" 28.5 | Longer than H or | AT GAS; 2 green bands...._. 28
o ' HD.
X 37| Shell, SmoKe, M2 oo oo eeeece e moman 8 25.1: WP SMOKE; 1 yellow hand. 30
o | 23.8 PWP SMOKE;1 yellow hand. 26
- 25.1 | FS-8SMOKE; 1 yéllow hand._.. 30
: 26. 1. FM SMOXE; 1 ycllow hand. 30
(2]
; 166-mm gun . .
= 38 | Shell, gas, M104 : . 8 91.84 | 3to10days.. ... H GAS 2green hands. . ... 12
P 39 | Shell, smoke, M104. 8 96.24 | Immediately...... WP SMOKE; 1 ycllow hand .. 16
¥ 88 97.34 | Iinmediately.....- FS SMOKE; 1 yellow hand._. 17
m
o 166-mm howitzer .
' 40 | Shell, smoke, M110_. ool mmmemmmmeeme——————— 8 WP......... 15.6 96.64 | Immediately...... WP SMOKE; 1 yellow hand._ 16
r—- . 88 09.69 ! Immediately. FS§ SMOKE; 1 yellow hand__. 17
=€ 41 | Shell, smoke, BE, MI164 o e e S 94.35 | About 2min.. HC SMOKE,; 1 ycllow hand.. 20
: . 887.4 | 30secto4min.._.| 1yellow hand; color indicated. 20
42 | Shell, gas, CNS8, MI10_ . immccccmeman 892.8 | Several hrs. to 6 | CN GAS; 1redhand-._.___. 14
days. ’
43 | Shell, gas, H, M 110 oo e e e 8 Hooooo 11.7 592.8 | 3to10days....._ H GAS; 2 green bands.....__. 14
44 | Starter, fire, M1 e mem——————eceee 8 NP thickened .16 | Approx. 13 min_._| Yellow lettering. .oeeeeeenenn.. 31
| kerogsene--.0.05 : ’

1 S-standard; 88-substitute standard; L8-limited standard.

2 Varlahle, depending on the amount of agent released, type of agent, terrain, and

meteorological condltlons."

3 Ratlo filling to total weight.
4+ Color: red, yellow, green, violet.
¢ Estimated averages hased on wlde variations in zone weights.

For alr-g'round and other signaling.
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d. Chemical Ammunition Requirements.
(1) Smoke shell.
(a) Rounds per 100 yards per minule for combined screening and
casualty effects using white phosphorus (WP).

1 2 3 4 5

1 Wind direction Following Head Flank 3 or | Quartering
6 o'clock | 12o0’clock | 9 o’clock

2| 81-MMm MOItAr - oo ceecemeem e 2.5 2 1.0 2
3| 4.2incb mortar. ... ... - 1.25 N .5 1
4 | 75-mm gun and bowitzer__ . 120 10 4.0 8
5 | 105-mm bowitzer....._... .- 9.0 7 15 6
6 | 155-mm bowitzer . ... .- 3.0 2 .5 2
(b) Rounds per 100 yards per minute for screening only. 'To
obtain number of rounds required, measure line to be
screened in 100-yard increments. Multiply the number of
increments by the quantity shown for the direction of the
wind, multiply by number of minutes screen is to be
- maintained. Fire twice the number of rounds indicated

during the first minute to establish screen.

Rounds Per 100-Yard Increments Per Minute 123 4
1 2 3 4 5
6or 120’%clock | 3 or 9 o’clock ¢
1 Wind direction
wep | HC | wp | HC

2| 8l-mmmortar.. ... L5 |- 0.8 |-cceo-o
3 | 4.2-incb mortar._......... [ P [ 3% PR,
4 | 75-mm gun or howitzer. ..., 6.0 5.0 3.0 0.5
5 | 105-mm hoWitzer. . e e e 4.0 3.0 1.5 .25
6 | 155-mm gun or bowitzer .. . e mepee o 1.3 3.0 .5 .25
7 | Smoke pots HC M-18. e m e 6.0 |-ococeos 3.0

1 Table bolds for winds up to 3 mph.

2 For winds 3 mph to 10 mpb multiply above results by 1.5.

3 For winds 10 mpb to 15 mpb multiply above results by 2.

4+ Base ejection shell should be fired with combination time and superquick fuse M-54 to give an air burst
1 to 2 seconds less than that used for zero beigbt or burst.

8 Quantities are for smoke curtains up to 1,000 yards. For curtains of 1,000 to 1,20¢ yards, multiply values
by 9; for curtains in excess of 1,200 yards, multiply values by 0.8.

8 For smoke pots, the quantities indicated are the number of pots that must be kept burning. The smoke
pots burn an average of 7 minutes, bence the indicated quantity will screen 100 yards for tbat perlod.
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(2) Land mines, mustard (H) or lewisite (L). Effect is obtained
by contamination.

Mines Required

1 Purpose ’ Mines required

Ten parallel lines of mines 10 yards apert with mines staggered at 10-yard intervals
in each line.
40 mines uniformly spaced per 100 hy 100 yard square.

One line of mines on each side of the road with mlnes staggered at 10-yard intervals
along each line. :
Mines placed in lines 5 yards apart at 5-yard intervals along each line. The
- approaches to the demolition should be contaminated using 40 mines per 100

by 100 yard squere.

e Chemical Land Mine Operations. -

1 2 3 4 5 6
Squad Task } Platoon Task {Company Task Average time 1~
1 Nature of task ;
1 truck Time fuse or | Wire for
. (21%-ton) 4 squads 12 squads detonating electric
= cord firing

2 | Barrier......_ e - | 300 yd wide.| 1,300 yd wide_| 5,000 yd wide_|..... mmeion
100 yd deep...... L, 300 mines__._} 1,300 mines..| 5,000 mines._.| 4 hours.._._._| 8 hours.
3| Road. ... 1,600 yd.____ 6,400 yd.___.__ 19,200 yd_____ 15 to 20 min- | 2 hours.
utes.?

Contamination. __...___.___. 330 mines__.| 1,320 mines.__| 3,960 mines.___|..............

1 The time should he increased 50 percent for night work.
2 Detonating cord laid from truck, mines placed on cord.

f. Capabilities of Heavy (4.2-in.) Mortar—Battalions.” (Figs. are
based on normal loads of ammunition of one type shell.) . Firing for
area neutralization using high explosive shell, white phosphorus (WP)
shell, or mixed HE-WP, requires 24 rounds per square. Based on
prescribed loads, a platoon can neutralize 8 squares, a company 24
squares, and a battalion 72 squares. .Additional ammunition will
only increase length of neutralization period.
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2

3

LI

Agent

Platoon

Company

Battalion

1 | Nonpersistent
gas.

2 | Persistent gas..

3 | Harassing gas
(l.e., ONB).

4 | Smoke (WP)._.|

Unit too small to use effec:
tlvely.

Can  contaminate 17
squares for 4 hours hy
firing 1 hour.1 2

Harasses for- 4 hours 59
squares, or for 8 hours,
29 squares, etc.

QGes remains effective for
ahout 1 hour after firing
ceases. The concentra-
tlon should be main-
tained for at least 2
hours.

Can maintain 500 yd
screen for 60 minutes
with adverse winds.
Flank winds approxi-
mately douhle this capa-
blllty.

Covers target area of 6%
squares with a surprise
concentratlon.

QGag also effectlve on un-
masked personnel down-
wind on addltional area
at least equal to initial
area covered.

3 times the mpablllty of
1 platoon.

3 times the capabllity of 1-

platoon,

3 times the capability of 1
platoon,

Covers target nrea of 20
squares with surprise
concentratlon.

3 times the capability of 1
company.

3 times the capahility of 1
company,

3 times the capablility of 1
company,

1 In woods, twice as much area can be neutralized.
2 Based on hattallon ammunltion load. Any ammunitlon resupply increases capability proportlonntely

Section V. SIGNAL COMMUNICATION

64. General

a¢. These data are intended for use as general guides only. The

highly technical nature of signal operations and the effect upon them
of varying security measures require that these data be applied only
as recommended by the unit signal officer after modification according
to local field conditions and-in the light of the tactical situation.

b. For signal troop requu‘ements in a typical army, see paragr&ph
48k (1) -and (2).

¢. For signal troop requlrements in au'borne opera.tlons see para-
graph 50.

d. For signal construction factors, see paragraph 263.

65. Users Served by the Signal System

The following users are usually provided service over the military
signal system in a theater of operations.
a. The Combat Zone Communication System.
(1) Division.
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(2) Corps.

- (3) Army.

b. Communication Zone C’ommumcatzon System.
(1) Army group.
(2) Base, intermediate, and advance sections; depots and ports.
(3) Intratheater tactical-administrative systems. '
c. Communication Facilities as Required for— ~
(1) Air defense.
(2) Coordination. of Army and Air Force actlwtles, including
facilities for the request of air support.

(3) Coordination of Army and Navy activities.
(4) Operation of military railways and pipelines.
(5) Military police activities, including traffic control.
(6) Personnel replacement systems. '
(7) Intelligence and counterintelligence activities.
(8) Military government and civil affairs. -

- (9) Psychological warfare activities.
(10) Press, public relations, and special service activities.
(11) Guided missile installations and activities.
(12) Clandestine and guerrilla, warfare.
(13) Interallied signal communication.
(14) Signal countermeasures.
(15) Meteorological service.

- (16) Signal security activities.

66. Means of Signal Communication

a. Military Messages Are Transmitted by—

(1) Messenger, including routine and special foot, motor, and
airplane messengers, officer couriers, and pigeons.

(2) Wire circuits, including telephone, teletype, and facsimile.

(3) Visual, including flags, panels, lamps, and pyrotechnics.

(4) Sound, including whistles, sirens, bells, loud-speaker systems,
and small-arms fire.

- (5) Radio, including continuous-wave, amplitude and frequency
modulated equipment, radio-teletype, and voice, .in all
frequency ranges, and including radiorelay equipment
making up part of a wire system. .

b. Use of the Means of Signal Communication. Messenger, wire, and
radio are used for communication between division, corps, army, and
higher headquarters. In addition to these means, visual and sound
systems are used in air-ground signaling, in amphibious operations, for
emergency communication within small units, and as warning signals.

¢. Publications Governing Signal Communicaiions. .

(1) Pertinent sections of the unit Standing Operating Procedures
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(SOP) set forth the general principles under which the unit
signal system will operate. Usually the SOP is governed by
the provisions of that of the next higher headquarters and, in
turn, serves-as a guide for that of subordinate headquarters.

(2) Standing Signal Instructions (SSI) are published by the unit
signal officer to provide permanent directions for.the use of
technical items of Signal Operation Instructions.

(3) Signal Operation Instructions (SOI) contain the specific

: technical directions for the operation of the various means of
signal communication. It includes separate items providing
such information as telephone directory code names and
numbers, radio call signs and frequencies, unit codes and
ciphers, and pyrotechnic signals.” Because changes.in items
of SOI occur frequently, paragraph 5 of the field order speci-
fies the current index.

(4) Joint Army-Navy-Air Force Publications (JANAP) and Allied
Communications Publications (ACP) contain joint and com-
bined instructions and methods and procedures pertammg to
communications planning and operations. :

67. Command Posts and the Axis of Signal Communication

a. Axis of Signal Communication. Each Army unit is provided
with sufficient signal personnel and equipment to maintain communi-
cation to next subordinate headquarters under normal tactical condi-
tions. For the proper performance of this mission, the axis of signal
communications must be so planned that when the superior head-
quarters moves forward, it utilizes the wire circuits previously laid
to the headquarters of a major subordinate unit.

b. Command Posts. Each army unit is provided with sufficient
signal personnel and equipment for an adequate service within all
echelons of the unit headquarters. The time required to complete
the signal installation varies with the type and size of the headquarters.
The following table provides data for a complete installation of the
types of headquarters indicated and includes the time required for
reconnaissance, completing the initial forward installation, closing
out the rear installation, moving all equipment forward, and complet-
ing the forward installation. Essential facilities for the commander
and general staff will be complete within approximately one-quarter
of the total time.

Division Corps Army Army Group
Time required to complete the installation of | 1day.....| 2days.....| 4days..__. As determined by
signal facilities within a headquarters (WW avallahle troops
11, ETO).
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¢. Movement. Because each movement results in a temporary cur-
tailment in operating facilities and because frequent movement results
-in decreased operating efficiency, command posts are moved as in-
frequently as the tactical situation allows. When it is necessary for the
commander to maintain a headquarters close to the front in a rapidly
moving situation, arrangements are made to provide minimum facili-
ties for the Commander’s Group. The following table represents an
average of moves computed from After Action Reports from the
European Theater for the month of April 1945: it represents a maxi-
mum figure at which operating efficiency was decreasing.

Division | Corps I Army

Average movement of command post per month. ... ... 11 7 l ] 2

68. Mes;eg;ﬁer |

a. The rate of travel of various types of messenger is listed below;
no consideration being given to traffic restrictions, climate, or weather:

Rate of travel in miles per

hour

Kind of messenger
Day Night

3-5 2-4
6-10 4-8
2540 15-30
3045 | ooo_..
80 upwards 80 upwards

b. Each headquarters is furnished organic messenger facilities. The
bulk of messenger traffic is carried by motor messenger. The capa-
bilities of motor messenger service available to units is indicated below.

’ Division Corps Army
Miles of route per month_ - 7,000 30, 0600 ~ 90, 000
Pouches and mMesSaEeS - o oo oo em oo 17,000 50, 000 150, 600

¢. The quantity of messages that can be transmitted by messenger
and, the speed of transmission are increased when messages are ac-
counted for in the communication center by pouch instead of by
individual message.
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69. Wire . ,

a. General. Wire commumcatlon networks™ are cla551ﬁed as ap-
proved or nonapproved circuits according to the degree of transmis-
sion security they afford against enemy tapping and interception.
Relative security depends-upon geographic location of the net, the
tactical situation, local security measures, the type of equipment being
used, and the type of conductor employed in the lines. Lines that
possess a high degree of security may be classified as approved circuits
for the transmission of restricted, confidential, or secret material in the
clear. Lines that possess a low security rating require that all clas-
sified messages transmitted over them-be encrypted in an appropriate
system and are classified as nonapproved circuits.

b. Telephone. Each headquarters is provided with enough tele-
phone facilities to satisfy normal operating requirements, provided that
proper use is made of written messages for traffic not adapted to tele-
phonic transmission. During World War I, unit switchboards in the
European Theater handled the following average of calls:

Division Corps Army Army
. group
CGalis per day.._'_' ............... e 2,000 ( 5,000 12, 500 18, 000

¢. Teletype. The following table shows the average number of tele-
type messages handled by various types of headquarters-in the ETO
during World War II. .

Division Corps Army - Army
group -
Messages Per MONtH - .- - - ——-ooeoeeoeeeeemeeeaee 750 4,000 { 11,50 28, 000

d. Construction. For figures on permanent and semipermanent
wire construction consult paragraph 263.
(1) Rates of wire line construction.

Foot troops Reel trucks Signal Construc-
tion Battalion

Field wire_. - .. 1% mph/3-man 3-5 mph/6-man
team. team.
Spiral-4 cable (on existing support) .. . _____|_ . ____________.___ 1 mph/8-man
team.
Open wire (10-wire pole line) .. .| | 30 miles per week.
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(2) S—4 cable and field wire laid to next subordinate headquarters
by selected units during World War 11 in the ETO

Miles per month of— Division Corps Army

450 |omeee e

(3) Average rate of repaz'r of wire lines over a 6-month period during
World War II in the ETO by a. well-trained division signal

company.
Average
Daylight Night time out
day and
night
Elapsed time in minutes.._.o.ooeoeeeoeeeeesennn 7 120 105
70. Radio

a. General. The amount of traffic that is handled by radio— -
exclusive of messages handled via radio-relay equipment installed as
part of the wire net—depends upon the type of unit and the rate of
displacement. In general, radio forms a stand-by means of commu-
nication during static conditions when its operation would provide
information to enemy intercept and analysis; but in fast-moving situ-
ations when it is difficult to extend wire lines rapidly enough and when
units disperse on a wide front, radio becomes a major means of
communication.

b. Radio Traffic of Selected units in the ETO During World War I1.

Armored Infantry Corps Army Army

Division Division group
Average messages permonth___.______.... 2, 400 200 500 9, 500 3, 800
Average code groups or words per month.__|............ 35, 0600 85, 000 163, 000 650, 000

71. Communication Center

a. Function. It is the function of the communication center to
determine the most expeditious means of transmitting written mes-
sages and to operate the centralized transmission facilities. The
figures in paragraphs 69¢ and 705 therefore apply to communication
center operations. -
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b. Cryptographic Operations. Computed from After Action Re-
ports of selected units in the ETO during World War I, and including
messages sent by radio, teletype and miscellaneous means.

Division Corps Army Army
groups
Average code groups per month. .. eeiieemiaaaa.- 225, 000 500, 060 750, 000 1, 800, 000

- ¢. Precedence. The nomenclature for classes 6f precedence in the
following table, compile from After Action Reports in the ETO during
World War II, has been changed to conform to present usage.

Opera-
Eerggr- tional Priority | Routine | Deferred
BCNCY 1 immediate }
. Percent Percent Percent Pereent
Percentage of all messages (Army Hq)-.... 8 30 23 39 | Negligibte.

d. Speed of Transmission. Computed to allow for operational
signaling, repeating garbled groups, including address and signature,
and réceipting.

Means of transmission ‘Words per hour
BTN T ) 10 80-120
57+ 2 TR 100
TelePRODe. - - o oo e e emeemmcaeam e eeceaceaeaieeman e —a————- . 100-150
Panel (codegroups per hoUr) . .o cceieiaceceinseecamassmeceeaceee—e—————— 15
ST L s o 3« VN ' 150-250
Teletypewriter (single line). - ..o aeeeceeceeeeeeeaceeaceeces—cen————— 500-800
Teletypewriter (AUPex). e e coo oo cceecceecceeeececececescccececccecececanana—- 1,000-1, 500

Section V1. FIELD ENGINEERING
72. General

These data are intended for use as general guides only. Their
application should be varied to conform to local field conditions as
required in each specific tactical situation, based on the recommenda-
tion, after reconnaissance, of the unit engineer charged with the task.

73. Roads and Bridges

a. Traffic Capacity. See chapter 7.

b. Load Capacity of Civilian bBridges. Peacetime design includes
high safety factors for unusual loads and deterioration. As a guide
for military operations, it may be assumed that the ordinary civilian
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bridge-in good condition will carry twice the rated civilian capacity
where restrictions are placed on the speed and spacing of vehicles ‘
and on the number of lanes in use. However, it is.advisable to have
bridge capacity analyzed by an engineer officer. :
¢. Road Capacity. The capacity of a road is limited usually by the
capacity of the bridges thereon.
d. Marking Bridges and Vehicles.

(1) Bridges are marked with class and width numbers. The
bridge class number is the whole number which represents
the safe load-carrying capacity in tons of the bridge under
normal conditions. The bridge width number is the clear ‘
width in inches between curbs, without regard to lanes.
Bridges are marked or posted to the next lower whole number
up to class 30, and to the next lower multiple of 5 for classes
above 30; for example: the actual class number of a bridge
theoretically classified as 21.75 would be 21, and class num-
bers for bridges theoretically classified as 32, 53, and 79 would
be 30, 50, and 75, respectively. Bridge signs are circular in
shape and show class and width numbers; the class numerals
are twice the size, and are shown above, the width numerals.

" In addition, a rec’tangular sign is placed below the'circular .
sign, stating the length of the critical span of the bndge or
showing that the structure is a floating bridge. ,

(2) Vehicles are marked with class numbers and with front width
and side width numbers. The vehicle class number-is the
whole number which represents the effect a vehicle will have
on a bridge in crossing it; the effect is determined from the
gross weight of the vehlcle and the weight distribution.
The front vehicle width is the overall width of the vehicle in
inches, plus 12. The side vehicle width number is the out-to-
out tire or track width of the vehicle in inches. All standard
Army vehicles are classified except trailers with a gross weight
of less than one ton and other types of vehicles with a gross
weight of less than 3 tons. All single vehicles in excess of
3 tons gross weight, carry front and side signs; all frailers
in excess of one ton gross weight, carry a side sign. The
front sign shows the class number over the front width num- -
ber, while the side sign shows the class number over the
side width number. The front sign of a combination vehicle
shows the class and front width numbers of the combination,
with the letter “C”” above the class number. The side signs
of combinations show the class and side width numbers of
each part of the combination. A fowed vehicle and its fower
are considered to be separate vehicles unless both are in a
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given span at the same time and.the distance between the
two is less than 30 yards, in which case they are-considered
.~ to bea combination vehicle. When considered as & combina-
tion vehicle, the class of the combination is the sum of the
classes of the separate vehicles, and is shown on a temporary
front sign, together with the front width number of the
wider vehicle. Detailed information is contained in FM

5-36.

74. River Cr'ossing Equipment

a. Distribution of Floating Equipment.

- W

Bridge, floating, M4 (428 ft)..
Footbridge, M1938 (432 ft)*_ ...
Ferry set No. 1, infantry support®__

Bridge, Floating, pueumatic float, class 60, steel
superstructure (600 ft) . _.oooooomaaaeaas

13 | Raft, infantry support.__. __ . ceoeooooooooael

Bridge, floating, treadway, steel, widened (288
() T R

1 = 2 3 4. 5 S8

Engr Armd Abn Engr Engr

Item O Bn Engr Engr Pon ._Float

- Div Bn Bn Brg Co | Brg Co
Boat, assault, M2_____..._...... erenes R 42 28 |oeceaeaens 70
Boat, recon, pneumatic, 2-man.... 18 ) 171 O S
Boat, recon, pneumatle, 5man.__. ... oo _cofeemcceccno|omocalana]aeaacacaas 1 1
Boat, utllity, powered, 18-ft_ .. oooio oo etamimmaeaeceen—a—as D N SRR
Boat, utility, powered, 27+t . ... _ceoeocoeooonn ; 2 1 3 1
Bridge fixed and floating, airhorne divisien,

50-ton (2761t 81n.) o eiimememacfemcemmceeaf e ) I ORI U

*Available in Army Engr ClII and IV Deb.

FOR OFFICIAL USE ONLY

177



74 .

b. Characteristics of Boats and Rafts.
(1) Assault and storm boats. ’

Time In min for
Engr round trip across
- crew, . Maximum stream with
1 Boats num- |  Various maximum loads per boat, in stream width of
. ber of addltion to crew velocity
men ips ’
. 300 500 | 1,000
ft, ft. it.
2 | Single assault 12 riflemen with ind equip__..... .
3 boat M2 w/9 1 rifle sqd. - H )
4 paddles. 1hv MG sqd w/gun and 13 boxes ammo. ..
5 1 8i mm mortar sqd w/mortar and 50
6 h ~ rounds ammo.
7 3 2 LMG@ sqds w/guns and 20 boxes ammo. . 4 4 6 10
2 60 mm mortar sqds w/mortars and 72
. : rounds ammo. ,
8 - i 76 mm rifle sqd w/rifle and 70 rounds .
' . ammo. :
9 . 1 57 mm rifle sqd w/rifle and 100 rounds
- ammo.
2-assault bodt .- ’ . .
10 pontonw/out | 2 {22 riflemen with ind equip. - .. .o oooeeoeoo : [ 48 P 4 6
11 board motor. : 15 riflernen with ind equip........ ... e 9 RS AP
12 | Storm boat. 7 riflemen with ind equlp._ ... _.__.__._...
13 1 hv M@ sqd w/gun and 9 boxesammo. . .. -
14 : 1 81 mm mortar sqd w/mortar and 24
’ i 2 rounds ammo. 1 3 4
15 1LMGsqd, 2extramen,gunand10boxes || 777777
ammo.
16 1 60 mm mortar sqd, 2 extra men, gun, and
36 rounds ammo.
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(2) Rafis.
1 2 3 4 5 6 7 . 8 9 10 lu 1 | 12 i3 14 15 16 17 18
Length Class and number of power units needed o Transportation required
- (for raft equipment
Num- only. Additional
ber Con- Qon- Normal crossing Risk crossing needed for comstruc-
1 of Avail- | strue- | struc- Oper- : =~ Type of powcr tion equipment and
Type of raft pon- | Overali| able tion tion ating : unit required troops)
tons incl for time b | party crew Stream velocity FPS Stream velocity FPS
or ramps | load- . .
floats ing e Num-
- 3 5 7 9 3 5 7 9 ber of| Unit
= 1 2 3 1 2 3N\ ¢
[—) 2 3| 880" | 24-0" [10min.f | [ N N N\ Je----- \ 1{2MT truck w/
- 8 N\[8 \|4 10N} 9 \[5 \[2 polo tir.
- . 1 2 N3 1 2 \\3 ]
5 3 | Infantry sup- 5| 50-0” | 35-9" | 15 min._| 1 plat..| 1sqd--. \ ...... Outboard mo-
a—— port. 13 10 5 15 13 8 \|3 tors.
> 1 2 4 1 2 4 d 2| 24T truck w/
~ 4 71 62'-0” | 47-9" | 20min. 13 13 ) NG - 18 15 10X 5 pole tlr,
= 21\|/21 13 723 P2} 18 8
W NITINT IO TN 2\ 1 1 1\ 2
m 5 | Widened steol 4 |84'-1114""| 42’-0” | 30 min. \ \ \ \\ \. | 27’ bridge erec- 3 | 5T bridge trucks.
trcadway. 1 plat. | 1sqd 35 35 35 \\| 20 \| 45 \\| 35 40 25 \\| tion boats.e
(=] piat. . N1 1 1\ 2 1 1 1 2
= 6 5 |76'-11}4"| 48'-3'" | 45 min. \ \\ \ \ \ \
— 45 \] 45\ 45 \| 25 \| 50"\| 50 \| 50 \| 30\
g 1\ 1 1 1IN 1 1 1
7 4 N \. 5
55 \\| 55 \| 55 55 60 \\| 60 -60 60 \\
1 1 1 2 1 1 1 2
8| Ma._ ... 6| 8r-3" | 518" | 1hr.._.| 1 plat._| 1sqa... \ \ \ \ \ 27’ bridge eroc- 6 | 5T DP trucks.
t 75 \\{ 75 \\| 75 70 \\| 80 \| 80 80 \| 80 tion boats.e
1 1 1 2 1 1 1 2
0 7 NN N NN 7
90 N\ [ 90 \] 00 \\| 85 \\| 95 \\{ 95 \| 95 95
1 1 1 2 I\ 1 1 2 3
10 | Airborne divi- 4 | 878" | 51'-8” | 1hr._.. AN 4
sion 50-ton. 1piat. .| 15qd...| 85 N\ 85 N 30 \| 20 \j 45 \J 45 \| 40 \| 25 [ 97 bridge erec- 5T bridge trucks.
N1 1 \2 ...... 1 \\1 p) 3| -tion boats.e
— 11 6 |887-834'" | 534" | 14, \ \ 5
< 55 50 45 \\ 65 \| 60 \| 50 15 .
L3
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-

Key . 1 2 3 4
|- Number of power units needed - - g "
Capacity in tons (ome or more : . . Stream width feet
- vI;bi chs) ( 1 Operating cbaracteristics of rafts
300 500 1,000
Key s -
|- Number of power units needed v .
I Single vehiele capacity in.tons 2 | Number of round trips per br in currents of 5 FPS in daylight (reduce 50% for
I~ Double vehiele capaeity in tons night or adverse conditions) .- ... 10 6 4
{Vehieles should be approximately
equsal in welght) 3 | Number of rafts whicb can be used efficlently at one site_.___.________________._. 17 . 2 3

s Measured from outside edge to outside edge of end pontons or floats.
b Construetion time ineludes unloading and construetion only, does not inelude preparation of landing sites or eonstruetion of aeeess roads.
e Capaelties are based on loading rafts with center of gravity of loads 6’/ downstream from e of raft and on properly inflated floats.
4 One 19’ bridge ereetion boat per raft, in eurrent of 9 FPS, '
e One 19’ bridge erection boat may be used In currents not over 5 FES. In currents of 5§ FPS and over, normally two 19’ bridge erection boats may be substituted for one
27 boat. ' . :
Extreme caution Is required in loading and unloading vehicles welgbing more than 70 tons.

Note.—The 19- and 27-foot bridge erection boats replace tbe 18 and 25-foot utility boats.
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¢. Characteristics of Standard Floating Bridges.

1 2 3 4 5 6 7 8. 9(10|11[12]13[14{15(16]|17])18|19(20|21]22|23 24
: N : . Capaclty in tons ¢ ..
Construction time in
ours 1 .
Safe c¢rossing & Caution Risk crossing 7 | Traffic capacity and
Transportation Construction Mainte- | (posted capacity) crossing 8 vehlcular distance
Type of bridge required ! party $ nance . for safe orossings
crew In daylight (ex-
Stream widths Stream velocities in feet per second © cept a8 otherwise
noted) ¢
10| 20| 500 1,000 a|s|7|o|nlals|7|ofulsf{s|7]o{n
Foot-brldge M1938 | 1—2)¢t truek per | 1! 1t | ... 1Plateeceeno.. 18qd... Safe..... Une oo |ocddecc)ectn] oo decl]ol] .| Day: 75 men per
(432 1t.). 144 1t. of bridge. 4 3 2 ' . safe minute.

Night: 40 men per
minute at normal
2-pace distance.!®

Normal | 1—216t truck 1 1% 28| ... 1Plat........... 18qd.__{ 8 6 5|...[--.] 8" 6 S5...]...] o 7| 6._.|...
con- and 1 polo tir e '
M2 As- struc- per 36 ft of 200 vohlelos por hour;
sault tion. bridge. 00-ft. distance bo-
Boat — |- tween vehicles.
Bridge | Rein- 1—2%4t truck and 1% 2 : 3 PO 1Plate..o....... 18qd...| 13} 9| 7j..|...113] 11| 8|...|...| 14| 12] 9|...|...
forced 1 pole tir per 24 '
con- ft. of brldge. '
struc-
tlon.
Widened stecl | 1-5 ton Brg 214 4 7 12 | 1float breoplus | 1 8qd...[ 50| 80| 40} 30{ 15( 50} 50| 45| 85| 20| 55| 55| 50| 45| 30
treadway bridge. truck per 24 ft. 1 combat co. .
of bridge.
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. ¢ ¢

1 2 3 4 & 6 7 8 - |9]10j11]12]13]|14(15{16|17|18]|19(20{21|22]|23 24
. Capacity in tons 4
Construction time in -
bours 3 b :
Safe crossing & Caution Risk crossing 7 | Traffic capacity and
Transportation Construction Mainte- | (posted capaclty) crossing 8 vebicuiar distance
1 Type of bridge required ! party 3 nance ) for safe crossings
crew in daylight (ex-
Stream widths Stream velocities in feet per second cept as otherwise
noted) 8
130 | 20 | 590 11,000 3(s|7|9|uls|sl7|on|s|s|7|9|n
6| Mdbridge......... 1—5 ton Dump 3 5 8| 14| 1'ponton br co | 1Sqd...| 85| 85| 65| 45| 30160160 )60 | 50| 40{ 66| 65| 65| 55 45| 400 vehicles per hour;
truck per 15 {t. plus 1 or 2 95 95| 95 70| 40/100/100/100| 85 55;105/105/105{100] 70[ 90 ft. distance be-
of bridge (mor- combat cos. tween vehicies,

mal const).

(URVRIVR ORIV VR IORIORORIORURIORMORIURG]

7 | Alrborne division,
50 ton.

5—5 ton Bridge 4 6
trucks per 60 {t.
of bridge.

1br p]ut plus 1
combat co.

18qd...| 45| 35| 30| 10|...| 50| 40| 35| 15{...| 55| 50| 45| 25|__.

[>-]

Class 60 floating
bridge.

1—5 ton Bridge
truck per 15 ft.
of bridge.

1% 2K 44| 84l 1 brg plat, plus

1combat plat.

18qd...| 60| 60| 55 50| 18/ 65 65 60| 55| 30| 75| 75/ 70| 65( 45

1 Transportation for bridge equipment only. Additional needed for any construc-
tion equipment required, and for troops.

3 Includes unioading and construction only in daylight.
roads, assembiy sites, abutments or anchorages.

3 Average for trained troops and continuous daylight construction. Allowances
are required for specific situations.

4 Based on abutments at leveis within 12 inches of floating hridge deck levei.

8 Vehicic anywbere on width of bridge deck. S8peeds—15 mph recommended, up
to 25 mph permitted.

¢ Center of vehicle on bridge centerline. Mazximum speed 8 mpb., Vebicle spacing
150 ft. No sudden stopping or acceleration, or gear sbifting,

Does not include access

. ! * ! M

7 Center of vehicle within 9" of centerline and with guide. Maximum speed 3 mpb
One vehicie on bridge. No stopping, braking or gear shifting.
8 Traffic capacities are for all trafic moving forward or rearward.
' ¢ Normai construction

Reinforced construction
10 Use 2-pace distance for 3 fps only; 1-bay distance for 4 and 5 fps; 2-bay distance for
6and 7 fps. :
i1 These ciasses do not govern the crossing of M4A3, M16, M45, and M46 tanks.
These tanks can make normal crossings on the M4A2 bridge for current velocities
up to 5 fps even though their class numbers excced 35. These exceptions do not apply
to other bridges or to otber vebicles whose class numbers are greater than 35.
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£81

d. Fized Highway Bridges.

[ &)

«w

1 2 3 4 5 8
Fixed panel bridge Panel bridge Baﬂ_t_ey type, M2 Semipermanent steel fixed-bridges ! 2
Length of one unit 130 feet (double-double) 30-foot I-beam | 60-foot I-beam | 90-foot truss
- span span span
Type T8, Type
width 136"
Posted capacity in tons s&f)n S(l%:x)n ,
Single | Double Single- |Double-| Triple- {Doublo-| Triple- {Double-| Triple-
truss | truss single | single | single | double | doubld | triple | triple
Tons Tons
120 [coomia et
i~
135 60 |occeenee
165 {oecmemec]aceenns . 50 tons.
195 [oooeoos 60
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2 3 4 5 6
1 Fixed panel bridge Panel bridge Balley type, M2 Semipermanent steel fixed-bridges 1 ?
2 Length of one unit 130 feet (double-double) 30-foot I-beam | 60-foot I-beam | 90-foot truss
span span span
Type T6, Type
wldf,% 136"
3| Posted capacity in tons | 5 ﬂz;a)n S(%‘)n
Single | Double Single- (Double-| Triple- | Double-| Tripie- | Double-| Triple-
truss | truss single | single | single | doubie doubgc tripie | triple
Tons | Tons Tons | Tons | Tons | Tons | Tons | Tons | Tons
4 | Packaged welght of unit in ’ 100 | Steel 6,5....... Steel 22.9..___. Steel 31.0.
short tons.2 Lumber 6.4.._| Lumber 12.4. .| Lumber 18.9,
5 | Packaged cubage of one 145 | Steel 7.5...___. Stecl 20.3___... Steel 48.6.
unit in sbip tons. Lumber 8.0...| Lumber 15.7__] Lumber 22.1.
L]
6 |IsSUe oo Class IV restricted issue.| Class IV, 42 214-ton trucks. Mmmmmececncemsmemcernnnmanannn~ Class IV restricted Issue.
7 | Transportation for onec 2 8-ton fuil 4 8-ton full 7 8-ton full flat
unit, flat bed flat bed bed trailers
trailers trallers w/prime
w/prime w/prime movers 2,000,
movers 450. movers
1,000.
8 | Man-hrs per unit.4 600

1 This equipment 1s not standardized 'and has been declared excess; however,

specifications are being maintained.

2 With one line of traffic. -

‘ ' ¢

and cbanges In cornponents of sets.
4 Does not include time for preparation of approach roads, assembly sites, and
elaborate abutments. Adjustments must be made for specific site conditions,

‘ ' *

3 Values gre approximate only and arc subject to change duc to re.vised packagin®
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e. Railway Bridging Equipment.*
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3

1 2 4 ‘5 6 7
) Unit ¢onstruction Through truss railway Light staridard Standard . V-type unit steel
I-beam railway bridge raliway bridge bridge (L-type) unit stéei (Tstyps) upit trestie
: B R + trestie steel trestle
195 + 11 Spans: 17, 21, 27, 31, and | 70-foot 2-g‘irder déck | 123-footspant.........] None. Ordered by | None.  Ordered | None. Ordered-by' paris
35 feet. ' and throligh spans 7 parts as required. pafts asre- as required. '
. quired. )
U586 8pans: 17 to 35 fect...._._. Spans: 50 to 85 feet.....| Spans: 90 to 160 febt..__| Piers for I-beam and | Plets for through | Marino plers, quay re-
' - unit construction truss bridge. palrs, and raliway
. bridges. viaducts.
E-45ioading.. .o .......... E-45i0ading........... E-45loading.......__:.| E-i5oading E-45i0ading...... 45 tons E-35 loading.
Ciass IV restricted issue..| Ciass 1V restricted Class IV réstricted.__..:| Restricted Issue Restricted tssue...| Restricted issue.
fssue; ’ . '
70-foot
70-loot : 120-foot 150-Yoot
thronigh !
deck span span spah .span
Manhoursd.eeaeaan... 400-800... e eeaeecenn 1,300 1,500 €8, 000 810,000 [ Nodata Teeeerunnnnn Nodatal......... 12 per ton using power
crane.¢
17 per ton using hand
cranes,$
Span (feet)
17|21 27|31 3
‘ ‘ : Bteel: We=0.2 HN ¢
Shipping weight (short | 3.1 | 5.0 | 6.9 {10.0 [13.2 35.6 49.8 140 173 | Varies #ith type of pier. S8ee TM 5-374 Decking and fendering:
tons). - . : Wi=16M
C Steel: Cs=0.7 Wgt
Cubage (ship tons).....| 3.2 3.6 | 4.8 | 7.9 | 8.0 22.5 32.5 140. 171 | Ce=0.7 Web...._.._. Ca=0.5 Wb .. Decking and fendering:
. E . Cr=16M -

Sco footnotes on p. 188.

L
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18cts aiso are provided for converston to other spans and types of construction.
Erection equipment is ordered separately. See TB ENG 12 and TB ENG 56.

2 Maximum speed i3 40 mph. This must be reduced on 130- to 150-foot through
truss spans. See TM 5-372. .

3 Tentative. Value is from arrival of equipment on the site and includes unload-
ing and construction in daylight and laying of track. For night, increase 60 percent.
Time for erection of piers, approaches, and approach spans is not included. No data
are available on V-trestle rallway viaducts.

* Data are based on information avaflable 1 August 1847.

4 Value is based on favorable conditions and expericneed erew, and does not include
preparation of foundations.

8 Formulas for typical V- and T-shaped piers are approxlmate only.

¢ The 8,000 and 10,000 man-hours, in column 4 covers superstructure only including
placing ties. Estlmate 37 man-hours per short ton for erection of this type structure.

T Estimate 30 man-hours per short ton as an overall average.

yL



75. Explosives

Unit Pounds

Engineer Battalion (C) (Division)  _cccceecccacacccacaana commn— 12, 570
Engineer Battalion (C) (Army) . - oo c_cceeceacaccaaac---- 10, 800
Headquarters & Service Company________________________ (5, 450)
. Lettered Company (a) - - . - oo oo oo oo (1, 780)

Armored Engineer Battalion___ .. ___ . __________ 9, 840
Lettered Company (€a) . .o e (1, 710)

Airborne Engineer Battalion._____________ .. .._.._...... 12, 754
Headquarters & Service Company _________________________ - (4, 996)
Lettered Company (@) - - - - oo ot oo iimcieoaoas (2, 586)
Headquarters & Headquarters Company, Infantry Battalion______ 50
Reconnaissance Company (Division) ... .o oo o 300

76. Field Fortifications
a. Priority of Work. The order in which the various defenswe
measures are to be executed is expressed in orders in the form of
priorities. The assignment of priorities does not prevent simultaneous
work on several tasks. After the location of combat emplacements
has been fixed, the normal priority is— .
(1) Clearmg fields of fire and removal of objects maskmg obser-
vation.
(2) Laying of antitank mine fields and execution of 1mportant
demolitions such as bridges.
(3) Providing for adequate 51gna1 communication and observa-
tion systems.
" (4) Preparing individual shelter and emplacement of weapons.
(5) Preparing obstacles (other than mine fields) and other
demolitions. '
(6) Preparing routes for movement of reserves and for supply
and evacuation.

b. Works (Figs. are for daylight; for work at night, increase labor
by 50 percent).
(1) Time and labor for constructing entrenchments.

1 2 - 3 4

Excava- | Number | Approxi-
1 Type of emplacement tion of men mate
(cu ft) | working |time (brs)

2 | 8hallow connecting trench (10-yard seetion) ... oceeomoooooo_._. 150 6 1°
8 | Standard trench (10-yard section with one firing position) 515 6 6%
4 | 8pecial trench for artfllery or rear-area installations (2-yard section).-.. 48 1 2%
6 | Prone shelter. e meeemeemececmccecccccecmmammemmemmemnnen 24 1 1

6] 1-man fox hole o ococee oo e 35 1 1%
71 2mAN f0X hOle . men o oee oo emcemem e mcmcccec e men 60 2 2%
8 | 3man V-shaped fox hole. - oo eem 189 3 5

9 | 3man Y-shaped fox hole _ - .o ceemmenas 237 3 6
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(2) Revetment estimates.

1 2 3
1 X Type . Quantity of material necessary TIme for construe-
tlon (man-hours)
2 | Sandhag....| Single row of stretch- | 160 sandbags per 100 sq {t of surface | 18 per 100 sq {t (in-
: ers for small revet- reveted. cludes time for fill-
ments. ing hags).*
Alternate headers and | 320 sandbags per 100 sq {t of surface | 32 per 100 sq ft (in-
stretchers. reveted. . cludes time for fiil-
ing hags).*
Fills, parapets, and | 195 sandhags per 100 cu ft of fill_._.._____| 20 per 100 cu ft (in-
hreastworks. cludes time for fill-
i A ing bagg).*
3 | Issue mate- | Burlap, wire mesh, | Burlap—100% of area to he reveted._____ 2 per sq 1t.
rial. wire, and plckets. Pickets:
’ . ' Soft soil—1 every 134 {t.
Hard soil—1 every 8 ft.
‘Wire~—20 {t for every picket.
. Wire mesh—100%, of area to he reveted.
4 | Natural ma- | Brush, wire, and | Brush—Dependent upon nature of foll- | 8 per 100 sq ft.
terial, pickets. age or hrush.
Pickets: o
. Soft soll—1 every 134 ft. ’
Hard soll—1 every 6 {t. "
Wire—20 {t for every plcket 1

“*Docs not include carry of more than 50 ft.

(3) Clearing. Four man-hours of labor are required for clearing
100 square yards of brush and a few trees up to 12 inches in
diameter; for brush only, 2 man-hours. '

(4) Excavation and camouflage data for emplacements.

1 2 3 4 - b
Man hours
Type of em-, Area to be | Excava- | required to
1 ‘Weapon placement camouflaged tion construct
(f) (cuft) | in medium
soll
2 Riflen oo ea el Fox hole...... 10X10 |- 37 1%
3| Automatierifle .o oooeooeaeaas Fox hole...... 1010 37 134
{Plt-fox hole... 1010 125 1
4 | Rocket fauneher o oooocomcaceaeaooo : 287 44
Plto. 5X5 50 3
Horseshoe..... 15X15 123 7
5 | Machine gun, lght cal .30.ccceoemamccann.o- {2_,“ hole....... 1212 74 3
Horseshoe. ... 15X18 140 8
8 | Machine gun, heavy al 30.. .-cooocoooo {3-{0: hole...... 15X15 111 5
7| 60-mm mortar___ ... 14X14 70 4
8 | 81-mm mortar..__ 16X16 108 6
9| 57-mm recofllessrifle. ..o ccceennaan Horseshoe. ... 12X15 125 63
10 | 75-mm recoillessrifie - - oo Horseshoe. ... 18X16 160 7%
11 | 105-mm howitzer M3. . .ceeecemcmcecmcncnana- Clreular....... 2029 430 22

1 Without fox holes.
2 With fox holes.

FOR 0
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(5) Barbed-wire obstacles. "

‘ (@) Estimating requirements. The minimum length of tactical
wire entanglements for a defensive position is one and

one-quarter times the frontage; minimum protective wire

is five times the frontage. The length of tactical wire

. : entanglements for a deliberate defense is five times the

frontage; protective wire is six times the frontage.
(b) Wire entanglement materials for 300 yards of entanglement.

1 2 3 4 5 6 7 8 9 10
Pickets Lbs of | Man
1 Barbed Btaples | mate- | bours

Type of entanglement wire Con- | made |rinls per| to erect
i 400 yd | ‘cer- | of ¥4/ | lin yd | 300 yds

Extra | Long | Medi- | Sbort | 1151h | tinas | round | of en- | of en-
long um ’ reels 1 drift | tangle | tangle-
. . pins. | ment 7 | ment &

2 | Double-apron, 4- and 2-

o1 TR N s ') O S 182 12-13 ...} em———— 10 b4
- 3 | Douhle-apron, 6- and 3- ) . : o :
PACR. - —eocceomcnas il IO 81| ... 122 | 11-12 feeeooooofeeoo 7 15
4 { High-wire (less guy ! . o _
.7 L) T I 181 |- T2 T R M 12 7
5 | Low-wire,4-and 2-pace__f ... |-....... 91 182 - 7.5 15-
- 6 | Four-strand fence.._..._.f-........ ) ) [, 2 4 18
7 | Double-belt expedient .
* concerting._ .- coenooo]enemanan | 77 (R 4 2f, 490 270 14 36
‘ 8 | Triple-belt expedient U
-] econcertina pyra- .
mided)....o.ooooo-l.- 46 [ "6 3] t135 270 |- 21 90
9 | Triple-helt standard ’
Dannert concertina...|........ 146 ... 4 2 54 feeemeenn 15 27

-

1 Lower numbher of reels applies when screw pickets are used; higher number when U -shaped pickets are
used. Add difference between these 2 to the larger number when wood pickets are used.

2 Average weight when any issue metal pickets are used.

8 With exception of triple-belt concertina, man-hours are based on use of screw plckets When driven
pickets are used, add 20 percent to man-hours: With experlenced troops, reduce man-hours by one-third.
Increase man-hours hy 50 percent for night work,

4 Based on concertinas being made up in rear areas and ready for issue. One expedient concertina opens
to 20-foot length (as compared with 50 feet for a commercially made Dannert concertina) and requires 100
yards of stranded harbed-wire, also small quantities of No. 17 and No, 16 smooth wire for ties.

(c). Wire materials for making expedient concertinas for 300 yards
of entanglement.

* Standard No. 10 wire | No, 18 wire
Type of concertina barbed-wlire | 100-1b, coils | 10-1b. coils
400-yd reels
Donble-belt. ...l 23 1 1
Triple-belt o o e e 34 1 1
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77-719
77. Mine Fields. _ :

For data pertaining to mine fields; see FM 20:32.
78. Fordable Depth of Water *

Type unit : : Depth
. - (ft.)
INfantry on f00t. oo eotc oo TS 314
Horse cavalry . _..___..______ 414
Trucks and truck-drawn artillery. 12
Light tanks__ ... ________. 11-3
Medium tanks. . ____._____.__... 194
Heavy tanKS e - oo oo oo et e e e mmmmmmm e e mm e memmmmmmmm e 14-6

1 May be materfally increased hy sultable waterproofing. For streams of high current veloclty, the atti-
tude of the tank to the current has an appreciahle effect on the depth which may he forded. The length
of time the tank is exposed to the current also has an appreciahle effect. Forty-eight inches is the deslgn
fording depth of modern US tanks. Experience indicates that tanks can ford slightly greater depths for
short distances without going out of action.

79. Load Bearing Capacity bf lce.

The strength of ice varies with the structure of the ice; the purity. -
of the water from which it is formed; the cycle of formation, or freez-
ing, thawing, and refreezing; temperature, snow cover; and water
currents. The sustaining capacity of ice is not definitely determined
but experience and tests provide working-capacity figures for good
quality ice of varying thicknesses as given in the table below.

Minimum in-
. Minimum | terval between
Load . . thickness | tracks, or dis-
‘of ice (in.) | tance between
elements (ft )

Single rifleman on skis or snowshoes_...._.. e 114 16
Infantry columns, single horses, motorcycles, unloaded sleds.__....._.._ 4 33
Single light-artillery piece, Y-ton truck, 4 x4 .. 6 49
Light artillery, passenger cars, medium 1}4-ton trucks, light total load of )

B BODS e e m e e meememmmemmemmmeemmemmmmwam e mmmmmmm o memeamn o 8 65
215-ton trucks, llght loads. o -10 82
Closed columns of all arms except armored force and heavy artillery 12 98
Armored scout cars, light tanks.. . 14 115
90-t0D Veh CleS oo oo o oo e m—me e ccncammmme———————— 16 | 131

*Moderate current, hard hottom.
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CHAPTER 5
LOGISTICS—SUPPLY

Section 1. GENERAL

80. Use of Logistical Data

The logistical data contained in this and the succeeding four
chapters (Logistics—Evacuation and Hospitalization; Logistics—
Transportation; Logistics—Service; Logistics—Management) are of
the type suitable for first approximation planning. They are, in the
most, part, based on World War Il experience, modified to reflect
changes in concept and organization. Detailed logistical planning
should be based upon the references listed in the foreword.

81. General Supply Factors

a. The following broad general factors are useful for very long-range
planning where the figures in the balance of this chapter are. too
detailed. They should be used only in forming rough estimates in
logistical planning or as “rule of thumb’ checks against the calcula-
tions of technical planners. The overall theater factors given below
include only military requirements and are based on the following
ratios between ground and air: For each division slice of 40,000 men
there will be two air wing slices of 5,000 men each (see par. 124a).
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b. Initial Equipment and Initial 30 Days of Maintenance.!

18

1 2 3 4 b [} 7 8 9
Total requirement per man in the theater
(Army plus Afr)! Shilpped from ZI 2 Procured in TOPNS 8
Item
Measure tons Short tons Long tons Measure tons Short tons Long tons Short tons Long tons
per man per mon per man per man per man _ per man per man per man
Initial equipment.. ... .coocoaool... 4.0 1.80 1.33 4.0 1.80 b & 2 PP R
30 days' maintenance:
DIy cargo...cueccaccacccccamaaan 1.0 .68 .60 .8 .54 .48 .14 .12
Bulk POL 5.4 .28 .25 3.4 .28 12 T PP OIURIPI: FP R
Total  oeeeeiicciiaiameecaaee 5.4 2. 46 2.18 5.2 2.32 2.06 .14 .12

1 For use as broad initial planning factors. Does not include tonnages involved {n buildup of theater reserves.

2 Applicable only in situations where procurement in the theater of operations is feasible,

$ Bulk petroleum normally i3 not expressed in measurement tons. This figure is provided in this table merely for the purpose of comparison with dry cargo.
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Section Il. CLASS | SUPPLY
82. Characteristics of Standard Rations
1 2 3 4 5 [} 7
Packaging Informatlon Average Avcrage
weight per | weight per
1 ration in- | ration un-
Type ratlon Welght per | Volume per{ eluding packed Remarks
Number rations per pack- | package package packing | (food only)

uy age (case? @b.) (case) { (cu. ft.) (Ib.)

(=) (case)

-

€ 2| Field, TYPOA | occeeecccccceccccncccceccec]|ococcrcncc]reecenennnan 6.0 5.2 | This is the basle field ratlon. Components, wcight, and

- volume vary. Normally contains maximum of fresh

1‘ . . ~ R meat, dairy produets, fruits, and vegctables, and other

o - perishables (0.183 cu. ft. per ration).

= 3 | Operational, Type B oceueoeoloceccccaccacann UL IR SO * 5.3 4.3 | Same as ficld ration with nonperishahle itcrns substituted

r : . for perishahle (0.1269 eu. ft. per ration).

[ ] 4 | Same Det, Type “Bin 1.} booocoee eemeeceescmemcann~ 27 0.8 - 58 3.7 | Nonperishahle precooked or preparcd food which may be

[ eaten hot or cold. Tlive seperato menus.

m 5 | Individusal comhat, Typo C—4..| 6. oo eimmmmecacanaaaanan © 40,0 1.1 6.6 4.1 | Nonperishable precooked or prepared food which may be

[—] ' caten hot or cold. Recommended duration of uso: 2

= days maximum. Five seperate menus.

: 6 | Food packet, individual assault.| 24 packets.....ccccaee emee- 89 13 1.5 1.25 | Nonperishablo precooked or prepared food which may be
eaten hot or cold. Packaged so as to ho carried hy the
individual. Rccommended duration of use: 1 day.

7 | Food packet, survlval, 8T...... 24 PACKOLS . e e ccecccccceec] e e coae N 3 D F Edlble without any preparation. Designed to maintaln
7 survival efficicney when eaten by 3 men in one day or one
. man in 3 days.
8 | Food packet, survival, SA_.....| 24 packets... e——- I 3N P Designed to feed ono man for ono day. Based on tentative
speeifications,
9 | Sundrics pack........ SR  P S PR A ¥y .40 { Composed of esscntial toilet articles, tobaceo, and confec-
tions nceessary to the health and comfort of troops.
10 | Splco pack, kitehen............. Supplement 1,000 rations.. 40.0 R 35 N I Provides spiees and condiments for 1,000 field or operational
Type B rations.

&8



6t

AINO 3SN TVINA40 HOd

1 2 3 4 5 6 7
Packaging information Average Average
welght per | weight per
1 ration in- | ration un-
Type ration Welght per [Volume per| ciuding packed Remarks
' Number rations per pack- | package package packing | (food only)
- age (case) (b.) (case) [ (cu.ft.) @b.) @av.)
(case)
11 | Special items pack, hospital | 25 . oo ooeaaoooo : 50.0 1.4 20 |oeememomanas Composed of fruit juices, soups, miik, ete., required as
. (hospital supplement ration), special nourishment for hospital patients.
12 | Special items pack, first aid sta- |- o oceeemeeeeacceamcaomaae. 40.0 b N1 I PO A, Composed of fruit juices and similar liquid diet itcms re-
tion (beverage pack, aid sta- quired for patients.
tion). R
13 | Graln. e e . N SR ISR IO 10 Average for horses and muies. Reduce by 60 percent on
ship,
14 | Hay........... eseseccencannnnnnfonncan . menfa . - . 14 Average for hourses and mules.
DI 1 RS FP N (S I RO 36 | Average for hourses and mules,
b I 0 117 SR FUI NN EUUI SRR IR veean 2 Average for 50-1b. Dogs.

&8



‘ 83. Time Elements in Class | Supply

While the figures shown in this table are an approximate average
for combat conditions, they should be used only as a guide when
actual experience is lacking.

83-84

(-3

t
—
(=2~ B ]

11

12

1 2 3
Work Daylight| Dark
(min) (min)

Unload ratfons for one division at Class I distrihution point and prepare for 120 150

distrfbution to regiments or separate battalions. __ ..o ooooo_.
Distribution of Class I supplies to regiment by higher echelon at one distribution

POl e e 30 30
Distribution of Class I supplies to separate hattalion by higher echelon or similar

L1 ¢3RO 15 15
Preparation of one day’s Class I supplies for issue at regimental or battalion

Class I distribution polmt. ... ieieao. 30 60
Physical distrihution hy regimental supply agencies of one field ration (transfer

of loads) to kitchens. - ... cemcceeens 15 20
Kitchens to be taken off trucks, set up, and ready to begin cooking (or vice versa). 20 20
Division of one ration into three meals at kitchens_. .. ... .._.__._.._. 15| - 20
Kitchens to cook and prepare for serving a hot meal, starting with a hot kitchen. 120 150
Kitchens to prepare a cold noon meal. The issue of this meal to take place

usually coincident with serving of breakfast. (Included in item next above)... 60 90
Serving a hot meal to troops from a kitchen truck when ma]onty of men are

served at the truck......__. S SO 45 60
Serving a hot meal to troops by means of carrying parties (assuming the kitchen

truck not farther than 1,000 yards in rear of the company)_ ... .. _..... 90 120

Section 1ll.

AND WEIGHTS

84. ltems of Chemical Equipment

CLASSES I AND 1V SUPPLY—DIMENSIONS

1 12 3 4 5 16 7
Length] Width | Height
1 Class Type or model i Short | Meas.
tons tons
(Dimensions—in.)
Trk, cmlsve, M1_ . oo o ooo._. 310 88 29 5.6 38.8
Apparatus, decon, power-driven, truck- 254 87 96 5.6 29.2
mounted, M3A2. .

Trailer, cml sve, M1._.__ 242 88 99 2.7 28.2

t Trailer, em] handling, M2___ 210 89 32 2.5 8.6
Set, equip, maint, and rep, M. _|ocooco i |ecmeceo i 3.5 9.0

Repair set, Cml C equip, M9 | oomae e 2.0 5.6

Sve unit, flame thrower, combat veh, {-.. .. | _|oceooo.o 8.3 41,4

M4,

- Lah, hase, Cml C, M2 .o |mmencc et 9.0 3.9
Lab, mobile, Cml C, M3_._ .. oo |ecmamc]emmaceacfemaaes 1.2 3.4

Impregnating, plant, clothing, M2_. ... _{ oo {emmoeacfeommnnas 35.9 17‘8.8

1 Items exceeding 1 short ton, uncrated.
‘ 2 Weights of vehicles shown in column 6 are weights of vehicles not loaded

FOR OFFICIAL USE ONLY 195



85

85. Items of Engineering Equipment * 2
1 2 3 4 5 6 7
Length) Widtb { Height
1 Class Type or model Short | Meas.
tons tons
(Dimensions—in.)
2 1 Equipment....| Auger, earth, skid Mtd, gasoline engine 228 96 108 2.5 {occmeeee
driven. _
3 Angledozer, Trac Mtd (35bp)ccee oo 143 78 62 7.7 10.0
4 Compressor, air, Trk Mtd, gasoline 254 90 93 7.1 35.5
engine, 105 cfm.
[ 3% S Compressor, air, Tlr Mtd, rubber tired, 153 63 91 4.2 13.0
dlesel enging driven, 315 cfm.
[ S, Crane, Trk Mtd, 34cuyd__...__________ 453 96 144 23. 4 6.2
LA P, Crane, Trk Mtd, 36-cu yd——o._.______ 124 96 128 | 13.2 76.0
- 2 Cranc, revolving, crawler Mtd, ¥$ cu yd. 437 96 120 13.0 75.0
£ I DR, Crane, Trac operated, nonrevolving 20- 344 111 134 3.7 74.0
ton, 20-{t boom.
10 |oceacocmmaaeas Distributor, bituminous, Tlr Mtd, 1,250- 194 92 102 5.3 26.3
gal.
| U Ditcbing machine, ladder type, crawler 180 134 190 1.9 66.0
Mtd, gasoline engine driven, 8-t
deptb- 18- to 24-inch wido. N
12 [-c-eecececeaee---| Grader, road, Mtz, dicsel engine driven, 8601 103 91 4.3 38.6
12-ft moldboard. .
18 | weee----| Grader, road towed type, leaning wbeel, 332 118 96 6.4 64,0
hand controlled, 10-ft moldboard.
) T S T QGradecr, road towed type, leaning wbeel, 144 72 66 0.9 10.0
hand controlled, 6%5-ft moldboard.
) 15 20 P, Lubricator, Thr Mtd__ ..o ___.._. 147 69 69 1.5 10.0
16 | mece————e Mixer, concrete, gasoline engino driven, 120 108 120 3.6 23.0
14-cu ft, Tir Mtd.
) 2 P Power plant, SKW TIr Mtd...___._.__. 144 72 72 15 11,0
- 2 P, Rotler, road, gasoline eugine, 3-whcel, 207 76 120 10.0 27.0
10-ton.
19 | Roller, road, sbeepsfoot w/removable 128 56 59 1.5 ] 5.2
feet.
b1 I Rootcr, road, cable operated, 5-tooth____ 204 100 67 3.7 24.0
b1 G Scrapor, road, towed, cable opcrated, 355 118 119 7.5 72.0
8-cu yd. N
22 |eemcccamccccoacan Trac crawler type, dlesel engine driven, 143 78 62 7.8 10.0
35 to 40 DBHP, standard with bull- ’
dozer tilting (D-4).
b2 7 [, Trac, diesel engino driven, 61 to 90 216 146 122 18.0 63.0
DBHP, standard witb bulldozer tilt-
ing (D-7).
24 Jeamcaae wemeee--=-| Trac, wbecled, rubber tired, gasollne 108 68 75 3.0 8.0
engine driven, 30 DBHP, standard.
25 |acccccacccccaanan Trac, rubber tired, gasoline driven 123 58 58 L7 6.0
w/hydraulic Contl 23 DBHP.
26 |oceccacccaaa <--| Trac, crawler type, gasoline driven, 20 147 83 72 2.2 13.0
DBHP, standard, complete, w/by-
draulic Contl, bulldozer and wincb.
27 Trac, crawler type, Diesel engine driven 176 80 124 8.1 25.0
3040 DBHP, rigid, w/loadcr bucket,
cable operated, front Mtd, 34 cu yd
and bulldozer tilting.
b 2 Welding Equip, set No. 1, electric arc, 14 | 2 2 1.6 11.0
300 amp, Tlr Mtd.
29 | Boats.___._.___ Boat, 25t power Utility - ococccucamacaa 314 104 48 22.0

1 Items exceeding 1 short ton, uncrated.
* Weights of vehicles sbown in column 6 are weigbts of vebicles not loaded.
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1 2 3 4 5 (] 7
Length| Width | Height
1 Class Type or model Short | Meas.
tons tons
(Dimensions—In.)
(1 I Boat, assault, M2, with paddles and 160 64 25 2.0 3.7
canvas cover (6 per package).
Boat, storm ______ .- 5.9
Br, 100t M~1038 (482-ft) . - o oo e eeae e [eeeaee] 9.6 [eaao
Br, ponton, M4A2 (695-ft) 750.0
Br, floating, M4 (428-ft). ..o ooo. 3 1638.0
Br, fixed, steel panel, Bailey-type, M2__[_ _______|........]..._....] 55.0 140.0
Raft set, No. 1, Inf. spt 4.8 18.0
Electric lighting Equip, set No. 3, 3KVA L0 [ceao.
Electric lighting Equip, set No. 4, 5KW _|________|.co.__|--.. ... b I 78
Trk, cargo, treadway, 6-ton, 6 x 6, 4DT 393 100 108 13.3 58.0
w/winch. .
Crushing and scrcening plant, semi- 390 96 126 19.7 68.4
trailer Mtd, 25-cu yd/hour.
Saw mill, 60-in, 1,200 FBM/hour 4{t x 7 . 19.0 40.0
ft saw table.
Pioneer Equip, set No. 2. .o........_ 1.0 2.1
Pipe line Equip, set for 2%-ton truck._.._ 2.8 7.2
‘W Sup Equip, set No. 4. oocroecceeaee 2.1 4.3
Tlr, fall bed, 8-ton......... 4.5 25.4
Shop Equip, Mtz, utifty. ..o 8.3 44.0
Low bed, front loading, 20-ton, w/o dolly 12.0 55.7
o NOTE :
See F'M 5-35, Engineers’ Reference and Logistical Data, for more complete information. ..
1
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86. Major Medical Service Unit Assemblies

Weight (1bs.) Cube No. packages No. carloads [ No. line Items
Cons. Comb. | Item Nos. Type unit assembly
TOE | Med. | Comp.| Med. | Comp.|{ Med, { Comp.| Med. | Comp.| Med. | Comp.
only | TOE { only | TO only | TO only | TO only { TO

9-314-850 | Mobile Army Surgical Hosp., 60-bed . _____._____.._ 8-571A | 50,080 | 88,276 | 3,305 | 5,249 448 793 2 3] 1,314 1,487

9-195-800 | Evacuation Hosp, Semi-Mob., 400-bed .- occcaaae. 8-581 | 83,655 (228,007 | 5,180 | 13,410 | 1,045 | 2,097 2 5| 3,065 3,314

9-196-450 | Field Hospital, 400-bed. . ... .c oo cmamaaaas 8~510 (107,638 {221,482 | 7,006 | 12,727 | 1,170 | 2,126 2314 6] 4,048 4, 597

9-195-830 | Evacuation Hosp., 750-bed .. 8-580A 1154, 911 333,415 | 10,005 | 18,661 | 1,628 | 3,303" 4 8| 3,881 4,017

9-651-800 | Station Hosp.,CZ,25-b8d. o aoeeecaaceccaiceacaaees 8-561 | 18,600 | 38,200 | 1,100 | 2,010 90 200 [ LCL 1| 1,022 1,200

9-5651-810 | Station Hosp.,CZ, 50-bed. . cueeseceucnoaocnaannan 8-562 | 28,905 | 62,500 | 1,967 | 4,039 289 566 1 2] 1,463 1,778

9-551-830 | Station Hosp.,CZ,100-bed.ncn o aeccccceaeanne 8~563 | 64,291 |109,990 | 4,300 | 7,323 462 869 2 3| 1,735 2,073

None | Station Hosp., CZ, 200-bed J) B-564 { 77,752 129, 000 5,225 7,500 790 | 1,600 , 2 31 1,950 2,186

9-551-850 | Station Hosp., CZ, 250-bed .| None | 99,750 |150,500 | 7,080 | 10,000 850 | 1,750 3 41 2,176 2, 500

None | Station Hosp., CZ, 300-bed - .| 8-665 (120,000 |160, 500 | 8,500 | 14,000 925 | 1,790 3 4| 2,746 3,032

9-5651-880 | Station Hosp.,CZ, 500-bed...cueecueececnucacananan 8-566 |193, 742 |303,013 | 14,042 | 26,227 | 1,824 | 3,106 814 10 2,663 3,048

9-5651-910 { Station Hosp., CZ, 750-bed. ... 8-567 |260, 900 |490,000 | 18,050 | 26,250 | 2,050 | 3,850 7 13| 2,567 |, 3,040

9-253-960 | General Hosp., CZ, 1,000-bed. 8~551 {407,171 657,174 | 30,843 | 44,48t | 3,465 { 6,570 14 20| 2,825 3,160

9-254-000 | General Hosp., CZ, 1,500-bed.__.._ (8-552){581, 311 (935,001 | 45,388 | 64,277 | 4,888 | 8,031 20 26 ( 3,070 3,419

9-254-050 | General Hosp., CZ, 3,000-bed 1. ... oouauunaas (8-653)|690, 000 |1,255,050| 80,000 | 84,010 | 6,100 | 12,100 18 32| 4,000 4, 300

9-144-295 | Convalescent Center Army 1,500 Patient 8-5690 | 80,000 |380,000 | 5,150 | 21,000 750 | 3,100 2 10 977 1,219

9-144-295 | Convalescent Center Army 1,500 Patients, Army....| 8-690 |120,000 |640,000 | 8,700 | 40,100 | 1,100 | 5,600 3 16| 1,405 | 1,900

8-252-700 | General Dispensary, Type 1. e cccecaamccacaacana- 8-500 | 8,942 | 13,004 447 665 101 162 LCL | LCL 562 633

9-252-800 | General Dispensary, TYPe 2. ccuccccccmamaaaacacanann 8-500 | 6,450 | 10,500 350 440 85 130| LCL | LCL 551 636

8-014-600 | Alr Group Dispensary, 36-Ded-....--uuuceeeennaoe 1;:9333;1‘ }12, 944 | 20,616 | 04| 1,237| 17| 22| Lon| Lon| aes| 403

SGRI..._.__. 9-259-740 | Medical General Laboratory, CZ e e ocecceuauuannan 8-650 | 37,500 | 50,500 [ 4,100 { 5,000 200 286 1 2| 1,405 1,531
8G8....._.._ 9-259-760 | Medical Laboratory, Army . ..eeuceacccccacsosacanen 8-640 | 64,369 | 95,000 [ 6,800 | 8,050 200 285 2 8| 1,422 1,548

1 Proposed.
% Estimate.
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87. ltems of Ordnance Equipment ! 2

a. Amphibious Vehicles.

Length| Width | Height
1 Class Type or model Short | Meas.
tons tons

' (Dimensjons—in.)

2| Truck...coeaen... 2}4-ton,6x6 AmphDUKW____..____. 372 99 *101 7.4 55.9

3 | Landing vehicle MK 4,LVT (4), unarmored..__...._.. 314 128 99 13.7 71.5
tracked.

4 | Landing vehicle | MK 4, LVT(A) (4),armored.-......_... 313 128 125 20.0 72.5
tracked.

5 | Landing vehicle..| MK 5, LVT (1) (5),armored........... 313 128 123 19.9 75.4

6 | Carrier-..._..__._ Cargo M29C, amphibilan_.__.___._._.__ 192 67 71 3.0 13.2

*Reducihle to 90 inches.

b. Groum_i Combat Vehicles.

1 2 3 4 5 .8 7
Length| Width | Height
1 Class Type or model ) Short | Meas.
tons tons
(Dimensions—in.)
2 Armored, fight,6x6, M8*______________ 197 1 - 100 88 8.6 25.2
3 Armored, utility, M20,6x6 - 197 100 91 7.8 25.9
4 Cargo, M29_ .. ..... -- 126 66 71 23| - 85
5 Vehicle, armored, utility, M39_________ 214 113 80 16.8 28.2
6 Infantry vchicle, armored, tracked, 209 108 95 14.3 30.6
M75.
7 | Carrier___i....... Infantry vehicle, armored, tracked, 221 129 88 19.4 36.3
T59.
8| Carrier...__...._. Cargo, amphibious, M76 (T46E1)_.._..| 193 98| 108 4.4 28.4
9| Halftrack___.____ Carriage, motor, multiple, gun (50 cal 257 85 103 9.3 32.0
AAA) MI6AL.
10 | Half track____.._. Carrier, 81-mm mortar, haif track, 249 88 87 7.8 27.4
M21. '
11 | Half track.. Carrier, personnel, half track, M3*___.. 249 88 89 7.8 28.1
12 { Halif track__._ Carrier, personnel, half track, M3A1*__ 250 88 106 7.7 33.5
13 | Carriage motor...| Twin, 40-mm gun, M19Al (Gun M2 218 112 119 18.5 39.5

on twin mount, M4).

14 | Carriage motor.._| Gun, twin, SP, T14]. «oooceeeeaeooo 244 129 111 2.15 47.5
15 | Carriage motor...| 76-mm gun, M18 M1A2 Gun.. . 262 113 101 19.5 34.0
16 | Carriage motor...| 90-mm gun, M36 M3 Gun_.. ... 25 120 126 30.5 35.6
17 | Carriage motor...| 105-mm howitzer, M37 M4 Howitzer...| - 216 118 112 2.0 39.0
18 | Carriage motor...| 105-mm howitzer, SP T98E1 T9El 215 128 134 25.0 53.6
Howitzer.
19 | Carriage motor...| 8inch howitzer, M43 M1 Howitzer..... 289 124 130 40.0 67.2
20 | Carriage motor_._| 8inch howitzer, SP T108 T89 Howitzer. 325 140 140 45.0 92.7
21 | Carriage motor...| 155-mm gun, M40 M2Gun.__..._....... 357 124 130 | 40.5 67.2
22 | Carriage motor.._| 155-mm gun, T97 TSOGun__.....__.._. 402 140 140 46.0 114.6
23 | Carriage motor.._|_155-mm howitzer, SP, T194, T186E1 240 128 122 31.0 54.6
howitzer.
*Limited standard.

1 Items exceeding 1 short ton, uncrated.
2 Weights shown in column 6 for combat vehicles, except half tracks, are fighting (loaded) weights. Those
for half tracks and noncomhat vehicles are weights of vehicles not ioaded.
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1 2 3 4 5 6 7
Length| Width | Height
1T - Class Type or model ) Short | Meas.
tons tons
(Dimensions—in.)
24 | Carriage motor...| 155-mm howitzer, M41 M1 Howitzer. .. 230 112 96 21.5 38.2
25 | Tractor. . ... Truck, Gun lifting, heavy, 4 x4 Front 368 124 120 15.0 7.1
M 249 (T ransports 280-mm gun),
26 | Tractor........._ Truck, Gun lifting, Heavy 4 x 4; Rear 369 124 120 14.5 7.3
M 250 (Transports 280-mm Gun).
27| Tank.__...__._. Light M24 (T24) (75-mm gun MG) . _. .. 198 116 109 20.3 36.1
28 | Tank.....-..._..] Medium (heavy) M46, (90-mm gun 276 138 125 46.0 69.0
M3A1.
20| Tank__._..____ Medium (heavy) M47, (90-mm gun 276 138 117 46.5 69.0
M36).
3 | Tank_ ..o ..._. Medium (heavy) T48 (90-mm gun 289 146 115 41.7 68.4
Mi41).
81| Tank._..__.._.__ Heavy, T43 (120-mm gun T123)________ ' 397.5 146 127 55.8 104.0
32 Medium, M4A3 (76-mm gun M1A2)___ 296 105 135 35.6 60. 4
33 Medium (heavy) M26 (90-mm gun 208 137 109 43.3 57.9
M3).
34| Tank. .. _....... Medium, M45 (105-mm howitzer).__.__ 252 139 110 46.2 55.6
35 ] Tank._.......... Light, M41 (76-mmgun M32)__________ 264 130 1 25.8 56.9
36 | Recoveryand Truck, 12-ton, 6 x 4, Prime Mover, 230 100 101 13.5 35.8
evacuation. M20 (Tows Trailer M9).
37 | Recovery and Trailer, 45-ton, 12 wheel M9 Trans- 360 114 62 10.1 36.3
evacuation. porter.
38 | Recovery and Semitrailer, 45-ton 8 wheel transporter, 462 150 105 18.1 86.9
evacuation, M15and M15A1.
39 | Recovery and Truck, tractor, 12-ton, 6 x 6, M26, 307 131 118 24.4 3.9
evacuation. M26A1 (tows semitrailer M 15).
40 | Recovery and Vehicle, tank recovery, M32, M32A1__. 278 110 116 33.6 51.4
evacuation.
¢. Tractors (less those peculiar to other technical services).
1 2 3 4 5 6 7
Length| Width | Height
1 Class T ype or model 8hort | Meas.
tons tons
(Dimenslons—in.)
2 | High speed....... 191 100 104 14.3 28.8
197 100 123 15.2 28.8
101 115 104 13.1 28.8
13-ton M5A3. . iieees 107 115 105 15.2 28.8
3 18-ton M4, M4C, M4A1, M4A1C.____. 203 97 99 15.7 28.2
4 38-ton, M6 (Hv) R 258 121 104 38.0 45.5
5 Cargo, MSE2 w/T8E4 Bulldozer...___. 301 131 120 30.8 68. 4
6 Cargo, M8E2.. e 265 131 120 27.5 60.3
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d. Truck Tractors.

i ' 2

1 , 3 4 5 6 7
. - Length| Width | Height
1 Class , Type or model Short | Meas.
! . tons tons
. (Dimensions—in.)
f
2| 134-ton._ . - 202 86 84 2.9 *21.2
3| 2%-ton._.. 240 93 82. 5.7 28.0
4| 5ton____. : 257 97 102 9.2 36.8
6(10ton_...._.... Truck Tractor, 6 x4.. ... 257 96 100 7.6 |--eooie
e. Trucks.
1 2 3 4 5 6 7
, Lengthj Width | Height
1 Class Type or model Short | Meas.
.- . i tons tons
l (Dimensions—in.}
2 4 x4, Utility M38A1_. ... 139 62 55 1.3 6.6
3 4x4, Amhulance M43_____.._.__...._. 198 74 92 3.6 19.7
4 4x4, Command M42____.____________ 185 74 80 3.0 17.9
b 4 x 4, Cargo M37_______ 189 -. 74 90 3.0 18.4
6 6 x 6, Cargo LWB M35._ 261 |. 96 111 6.3 45.3
7 6 x 6, Cargo XLWB M36 33 96 125 6.8 56.0
8 Watertank, 1,000 Gal.___. . 262 95 92 6.6 33.2
9 Gasoline Tank, 1,200 Gal 262 95 92 6.9 3.2
10 6 x 6, Dump M47_! 236 96 108 7.3 -35.5
u 6 x 6, Cargo M41._ 204 97 111 9.9 46,1
12 6x 6, Wrecker___... - 348 97 106 16. 8. 51.7
13 6x 6, Prime Mover_ ..o 297 103 125 . 14.6 .85.5
J. Miscellaneous Motor Vehicles.
1 2 3 4 5 [ 7
Length| Width | Height e
1 Class Type or model Short | Meas.
tons tons
(Dimensions—in.) -
- 1
: Motorcyecle, solo, chain-driver........ s 88 37 59 0.3 1.9
Automohile, Sedan, light, 5 passenger._. 197 74 66 L7 14.0
Automohile, Sedan, Medium, 5| 207 76 63 L8} 14.4
passenger. . .
Truck, Crane, 6 X6 . oo 301 96 99 9.9 41.7
Truck, Shop Van, 6 X 6....ccccocao.. 150 96 129 7.5 27.0
Truck, Medical Van, 6 x6....cc_...-. 150 96 129 1.5 27.0
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g. Trailers (less those peculiar to other technical services).

1 2 3 4 15 [}] 7.
Length| Width | Height
1 Class Type or model . . Short | Meas,
tons tons
(Dimensions—in.) !
2| Y-ton oo Cargo, 2-wheel M 100 109 56 42 0.3 3.7
3| 3-ton ... Cargo, 2-wheel M 101 147 74 83 7 13.2
4] 1%ton oo Cargo, 2-wheel M 104 166 83 97 1.2 19.3
5| 1%ton___________ Water tank, 2-wheel, 400 gallon M106_. 166 93 78 1.2 17.5
[ 5 Ammunition, M10_..oooccomoceaoo 140 86 58 1.0 10.1
b % P, Director, M22 (AA) o -eooa 189 96 100 4.5 26.1
- Z P, QGenerators, M7 (AA)cccoomooccaeonot 189 96 44 21 1.5
h. Semitrailers (less those peculiar to other technical services)
1 2 3 4 5 (3 7
Length| Width | Height
1 Class Type or model Short | Meas
tons tons
(Dimensions~—in.)
! f ’ 1
Cargo, 2—wheel ........................ 274 93 96 3.6 35.8
Van type. 2-wheel o oeeeeeeeas 276 96 134 3.7 51.6
Carpo, 4 d-wheel .t .l 344 97 109 6.9 52.9
QGasoline, Tank, 4-wheel, 5,000 gallon__| 353 97 109 . 1.4 54.2
Semitrailer 4W ..o eee-. 600 97 93 6.5
Semitrailer lowbed 8W._._... 403Y%| 115% 6354 6.5
Model M E-1 Semitrailer 8W 442 144 81 6.0
Semitrailer S&P 4W, 34 ft_.. 41334 96Ys 12234 6.3
Semitrailer Van 4W, 34 ft_ e ceaaaen.-. 413 9634| + 13744 6.3
1. Towed Weapons.
1 - 2 3 4 5 8 7
. - . Length{ Width | Height
1 Class Typeor model Short | Meas.
. tons tons
(Dimensions—in.)
2 | Antlaireraft M G.| Multiple mount, Tlr, M55 (cal. 50) ... 112 68 60 1.8l
3 | Antiaireraft Gun.| Gun, 40-mm, M1 (carrier M2A1, AA). 226 72 80 2.9 18.8
S [, Gun, 75-mm, T83E7 (Mount T69).... 305 102 85 9.6 38.3
| 25 [ Gun, 90 mm, AA, M2 (mount M2, 355 103 121 16.1 64.0
AA4).
13 P Gun, 120-mm, AA, MI1A3 (mount 369 124 124 307 81.6
MI1Al, AA). .
75-mm, pack, M1Al (carriage M8).... 144 47 4 0.6 3.9
105-mm, M 2A1 (carriage M2A2). 236 82 66 2.5 18.5
155-mm, M1 (carriage M 1A2).. 288 96 81 8.0 32.4
8-in. M2 (carriage M1)* 480 99 103 15.8 70.8

*With limber,
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2 3 4 ] 6 7
Lengthi Width { Height
1 Class Type or model Short | Meas.
ns tons
(Dimensions—in.)
240-mm, M1 (carrlage M1) oo |oo oo e e
Wagon, cannon Trans, M2A1. 398 108 84 10.8 52.0
‘Wagon, carriage Trans, M3A1 370 114 120 21.1 69.5
Crane, truck mounted M2_....... 403 109 140 27.0 93.0
Tlr, clam shell, M16. - cocecmeeceas 171 108 124 4.1 42. 8
155-mm, M2 (carriage M1)*_ 412 09 109 15.3 63.7
8<n. M1 (earrlage M2) ..o e e e
‘Wagon, cannon Trans. M1A1._ 497 116 84 25.5 70.3
‘Wagon, carriage Trans, M3A1_____ 433 118 129 26.3 95.8
Crane, Trk Mtd, M2............ 403 109 140 | -57.3 93.0
Tlr, clam shell, M16 —— 171 108 124 4.1 42. 8
280-mm, T'131 (carriage T72) (withgun 1010 124 146 76.0 264.5
lifting trucks M 2498 and M250).
Rocket, multiple 4.5 inch, M21_______. 179 80 - 20 IR
*With limher.
88. ltems of Quartermaster Equipment ' 2 ,
1 2 3 4 5 [] 7
! Length| Width | Height
Type or model Short { Meas.
tons tons
(Dimensions—in.)
Bath Unit, Field, Mobile............. 151 72 68 2.1 10.6
Laundry, Mohile, Two-Trailer Type:
‘Washer Trailer.. - 168 78 84 2.5 15.9
Tumbler Trailer..oo oo 168 78 84 2.5 15.8
Bakery Unit, Mohile, M-1845:
Mixing and Make-up Machinery 197 88 111 5.5 18.7
Traller.
Oven Trafler. . ... 200 88 83 3.3 20.8
Proofing and Water Trailer. .. .__ 207 90 100 3.3 21.0
Engine Generator Trailer (25 KW, 44 70 76 1.8 18.8
1-ton, mounted).
Reclamation and Maintenance, 2-ton: :
Clothing Repair Traller. oo 108 67 66 0.9 6.9
Textile Repair Trailer .._..-...... 108 67 66 0.9 6.9
Shoe Repair Traller 108 67 66 0.9 6.9
6-ton Clothing Repair ... _____._._._ 268 94 132 10 48.3
6-ton Laundry..... 269 26 132 10 49. 4
5-ton Refrigerator 242 26 129 11 44.2
10-ton Refrigerator. .. - 257 94 129 13.7 45.1
6-ton Shoe Repair.. - 270 96 131 10 48.7
6-ton Textile Repafr e cooooooeceen 270 96 132 10 49.5
Petroleum Lahoratory, Mohile...._.._ 300 96 118 8.5 49.2
1Items exceeding 1 short ton, uncrated.
1 Weights of vehicles shown in column 6 are welghts of vehicles not loaded.
/
L]
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89. ltems of Signal Equipment

1 2 3 4 5 6 7
Length{ Widtb | Height
1 Class Type or model Short | Meas.
) tons tons
(Dimensions—in.)
SCR—399 Including Al oo e 3.3 30.0
SCR-499_ e[ 1.5 5.0
AN/GRC-26 Includlng TIr_ oo oozooo) oo 3.5 30.0
Sig Corps Rep M 30, 2}4-ton 6x6. - ... 256 92 118 8 40.1
TP Const & Maln V-17/MTQ, 214-ton 265 88 108 5.5 32.0
6x6.
Earth Auger V-18/MTQ, 214-ton 6 6. 265 88 108 5.5 32.0
TP Inst & Rep V-41, 34 ton 4 x 4._.__ 196 72 75 2.1 15.3
Cable Hauler, K-37, 2W_____. - 149 84 69 1.5 9.0
Cable Splicer, K-38, 2W____ 77 39 42 .2 18
Pole Hauling, V-13/GT 2W. 185 88 60 1.2 6.2
1Ton, Cargo, K52 oo oo 145 72 3 1.5 11.0
Central office set magneto and com- |- oo |omoo oo ]oooooo 1.8 3.6
mon battery type corps Equip. -
14 |l Central office set, common battery {--- - _|-cccooo|ocem_ o 5.3 13.6
type Army Equip.
15 |-emmmmmm e eeeee Radrelay Equip, FM, about 50 watts, |- .|} _.____ 2.2 4,7
25-mi. range.
16} Ground, Trans Rad Eqnip AM, about |- |-ccoi foiooo... 1.0 2.6
50-watts range, 100-mi. (CW). .
b P, Ground, Mbl Rad Equip, AM, about {-ueeevo{oaeomao ooz 5.0 22.4
400-watts. Range 100-300-mi. (CW).
90. ltems of Transportation Equipment ! 2
1 2 3 4 [ 6 T
1 Lengtb| Width | Height
Class Typeor model Short | Meas,
tons tons
(Dimensions—in.)
2 1-Barge, nonpro- Deck or liquid cargo, 580-tons or bar- | 1,440 396 120 185 990
" | pelled. rels, 120-foot, design 213-B,
3 | Barge, self- Cargo, steel, 125-foot, design 219-A..__] 1,560 385 162 338.6 | 1,350
propelled.
4| TUg et Harbor, diesel, 200-hp, steel, 45-foot, 540 150 096 32 112.6
design 320,
5 | Utility boat...... Passenger and cargo, 75-hp, wood, 400 128 84 8.4 74.6
40-foot, design 186,
6 | Patrol boat..____.| Gasoline, 630-bp, wood, 63-foot, de- 756 180 105 19.5 206.7
sign 416. ,
7 | Floating crane...| Revolving, diesel-electric, 30-ton, steel, { 1,344 624 114 685.4 | 1,383
design 317-A. .
8 | Repairsbop--....| Floating, nonpropelled, 112foot, de- | 1,344 360 906 242 672
sign 440. :
9 | Propulsion unit..| Marine, outboard, dicsel, 300-bp, de- 170 69 85 10 13.2
sign 0-7.
10 | Locomotive, 60-ton, 2-8-2 road tendeto o cooeae. . 42814 10236 136 52 89.3
steam. 285 10236 136 20.8 67.6
(36-39 36-42-
in.), v

1 Items exceeding 1 sbort ton, uncrated.
3 Weigbts of vebicles shown in column 6 are weigbts of vebicles nof loaded.
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1 2 3 4 5 6 7
Length| Width | Height
1 Class Type or model Short | Meas.
tons tons
(Dimensions—in.)
11 | Locomotive, 82-ton, 2-8-0road tender- .. ......... 393%| 116 163 74 107
steam. . 286 116 163 2.2 77.8
_ (56Y5-60-63-
66-in.).
12 | Locomotive, DE_| 48-ton, 0-4-4-0 road switcher. ___...... 420 102 136 58 84.3
(36-30 3642~
in.).
13 | Locomotive, DE_| 48-ton, 0-4-4-0 road switcher. _........ 420 102 136 58 84.3
(56356063~ :
66-in.).
14 | Locomotive, DE_| 120-ton 0-6-6-0 road switcher.......... 642 116 163 116.2 175.6
* (5614-60-63— T
" 66-in.).
15 | Railway cars.....| Box,30-t0D . (e Cereeean 458%4 9536 12834 13.6 *50.6
(36-39 3642~ Qondola, low side, 30-ton.... .| 4584 9536 62 12,1 *24.0
in.). Gondola, high side, 30-ton. 45844 9536 92 13.3 *27.5
Flat, 30600« ooeemees 458y 95341 44 1.0 | *20.6
Tank, 5,000-28) - e e e o nc e eeemeeemee 41935  9536| 145 17.86 84.0
Refrigerator, 30-ton_ 45834 9534 12834 16.5 *50. 6
Ambulance, ward._. ... ... 73414 100 133%e| = 46 140.4
Ambulance, kitchen-diner-storage_..,.| 7344 100 133%6] 45.5| .140.4
Ambhulance, personnel T 73444 100 133%e| 45 '140. 4
16 | Railway cars._.._| Box, 40-ton. ... ... se-o| 63034| 114 | 139746 18 *59,0
(5614-60-63- Qondols, low side, 40-ton._......_...... 53034 114 74Ye| 15.2 *28.0
66-in.). Gondola, high side, 40-ton 53034). 114 104M4e] 17.7 *32.1
Flat, 40-40D .« o oo ceeeen e aaean 53034 114 5616 14.4 *24.0
603% 116 5214 35.5 227.6
50534 114 15731346 20. 140.5
Refrigerator, 40-ton 53034] 114 | 139%s 19 *59.0
Ambulance, Ward._ ---oeceooioeoaano-- 794 114 | 157 55.2 | 179.3
Ambulance, kitchen-diner-storage. 704 114 | 157 54.7 179.3
. Ambulance, personnel. .. _ ... 794 il4 } 157 54,2 179.3
17 Micheler, 10-t0D . cooo .o . 288 96 | 36, 5 14.4
18 L’auto Neige Bombardier 206 76 76 1.6 17
19 Amphfbian, 2)-ton, 6x6, DUKW.._.. 372 98 | 106 7.4 85.9
QGasoline tank, 2)4-ton, 6x6, 750-gal, 254 91 88 7.7 20.4
LWB. .
20 | Semitrailers...... 363 96 | 134 6.6 68.5
306 93 96 4.3 39.5
242 96 {129 7.5. 4.2
_ *Knocked down.
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91. ltems of Consiruchon and Fomﬁcahon Materials*
a. Engineer.

1 Type or model

Meas,
tons

2
3
4 | Explosive (60% dynamite) ..o ccc e cm e —man
5 | Track, 75 1b/yard, rail/mile of track .. e meeeee-
6 | Track, rail turnout, complete, 75 Ib/yard, each oo oo ceeaas
7 | Sand bags, per 100,000 e e ceee e ——————————
8 | Loose, pit run gravel... e el
9 | Crushed rock, 100S€. oo m oo cee oo cememccccccc e e emmemmmm—m e man
10 | Pipe, 4-in, with fittings (1-mi) . . e e oo e
11 | Pipe, 6-in, L, with fittings and pump (1-mi) . e oo eeeeeeaeoas
12 | Pipe, 6-In, Hv, with fittings and pump (1-mi) .o oo ceeeeeee-
13 | Tank, 10,000-barrel, steel ..ot ce e e emcccmceaas

b. Signal.

14 | Wire, WD-1( )/TT on spool DR-8-( )....1,320 ft., 13 1bs.

15 | Wire, WD-1( )/TT on wire reel RL-159( )/U..._5,280 ft., 66 Ibs,

16 | Wire, WD-1( )/TT on reel DR-5__._2}% mi., 145 lbs.

17 | Wire, WD-1( )/TT on wire dispenser MX-306( )/G (wire, WD-1)/(TT alone
weighs 46 Ib per mile).. _2,840 ft., 25 1bs.

18 | 100-mij requirements (spiral four cable) w1thout foo) [-1: TR 50 . “
19 | 8ame with POles. - an oo icen e mmemm e o e ceccemmemmeee 211 318
20 | 300 miles, open wire, crossarms, hardware, etc., without poles 627 502 -
21 | Same with poles. oo eqmo e meemmeeceecemsemccmcecccccccmammeen 3,067 3,842 -
22 | 100-mi tactical radio (mdlo relay with carrier EQUIp) cceemcm el 42 . 104
" *Items exceeding 1 short ton, uncrated.
Secnon IV. CLASS Ill SUPPLY
92 quuld Fuel and Lubrlcani Data
. Vehicles.
1 2 31 o | s 6
Vehicle Qear Miscel-
tuel Fuel oll lubricant{ laneous
1 Vehicle tank per 100 | per 100 | per 100 | greases
capacity miles miles miles per 100
(gah) (gal) (gal) (b) miles
(Ib)
2 | Car, armored, light, M8___ . cceeeiaa- 56 19 1.5 .5 1
3 | Car, armored, utility, M20____._....._._ - 54 19 1.5 .5 1
4 | Car, half-track, M2.___._. - 60 30 1.9 .B 1
5 | Car, half-track, M2A1_..._. -- 60 34 1.7 .5 1
6 | Car, 5 passenger, lightsedan___.________________ 16 6.8 .2 .1 .1
7 | Car, § passenger, medium sedan. ..o amo 17 6 .2 .1 .1
8 | Car, 7 passenger, heavy sedan 20 7 .2 .1 .1
9 | Carriage, motor, muitiple gun, M16A1___.._..__ 60 34 1.8 1.0 24

See footnotes at end of table
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1 2 31 41 5 6
Vehicle Qear Miscel-
fuel Fuel oil luhricant| laneous
Vehicle tank per 100 | per 100 | per 100 | greases
capacity miles miles miles per 100
(gal) (gal) (gal) miles
(b) (1h)
Carriage, motor, twin 40-mm giin, MI19AL. _____ 110 135 2.2 1.0 2.5
Carriage, motor, 76-mm gun, M18..__...._..__... 165 110 3.3 2.1 1.5
Carriage, motor, 105-mm how, M37.. 110 110 2.7 1.6 2.6
Carriage, motor, 155-mm gun, M40___...._.__. 195 195 3.7 1.5 1.6
Carriage, motor, 155-mm how, M41........._.. 110 111 4.0 1.5 2.4
Carriage, motor, 8-inch how, M43___......_.... 195 195 5.0 1.6 3.0
Carrier, cargo, M29_ o oo aan 35 -20 1.6 .8 .5
Carrier, cargo, amphihian, M29O3_____________. 35 23 1.5 1.0 .5
Carrier, cargo, amphihian, M76 (T46E1)-__ - 60 30 2.2 .8 1.5
Carrier, half-track, MOA1 . oo L 60 34 1.5 N 1
Carrier, haif-track, mortar, 81-mm, M21________ - 60 34 1.4 N 1
Carrier, 4.2-inch mortar, Tr., T84 .- _..._. 130 130 2.0 focemmaaeoe 2.0
Compressor, air, trk-mtd._ oo 10 13.3 .3 .5 .3
Crane, truck mounted, 34 yd capacity - ._._._. 50 40 .4 .8 .4
QGrader, Road, Mtzd, diesel - —c----.-- 27 72 .8 12.5 2.0
Gun, twin 40-mm, 8P, M42 (T141) 140 140 4.0 1.5 2.0
QGun, 155-mm, 8P, T97___ . 350 234 4.0 1.7 2.8
Howitzer, 105-mm, 8P, T98E1. oo ___ 174 200 4.1 1.5 2.5
Howitzer, 155-mm, SP, M44 (THE)........_.. 150 200 3.9 1.5 2.5
Howitzer 8-inch, 8P, T108__ - e 350 234 4.0 L7 28
Landing Vehicle, tracked, MK43_ . . ........ 140 L71 3.6 1.6 3.0
W140
Landing Vehicle, tracked, armored, MK43__._. 106 L70 2.7 1.5 3.0
: W140
Landing Vehicle, tracked, armored, MK53_____ 106 L71 3.0 1.5 3.0
! W140
Motoreyele, 5010 oo oo 3.6 2.4 .2 .1 .1
| Motor, secooter- - maea.. 2.0 2.0 2 .1 .1
Shop, Equipment, Mtzd, GP ..o coermmaeeae o 45 20 .4 .8 .4
Tank, light, M24. _ e 110 110 2.6 L5 2.5
Tank, 76-mm gun, M4A1 172 172 3.7 1.5 2.6
Tank, 76-mm gun, M4A3._ o cocomamo._. 175 207 2.9 1.5 3.0
Tank, 76-mm gun, TA1E1 (M41) oo ._. 140 140 3.7 1.5 2.5
Tank, 90-mm gun, M26 & M26A1.. 186 218 2.9 1.5 2.7
Tank, 90-mm gun, M46 & M46A1. ... 232 290 5.2 1.5 2.8
Tank, 90-mm gun, M47__ - 232 260 5.5 1.5 2.5
Tank, 900-mm gun, M48_____ ... 215 295 5.1 2 1
Tank, 105-mm how, M4A3______ . ...___._. 175 207 2.9 1.5 3.0
Tank, 105-mm how, M45_ __« oo 190 241 3.7 1.5 2.5
Tank, 120-mm gun, T43E1. 280 350 5.2 1.6 2.6
Tank, flame thrower, T67_ . ccccooooe_o 215 295 5.1 2.0 1.0
Tractor, cargo, MBE1 & MS8E2_ ... .. 225 125 3.8 1.6 - 3.0
Tractor, high-speed, 13-ton, M5 80 -53 2.0 1.5 2.0
Tractor, high-speed, 18-ton, M4 125 125 2.1 1.6 2.0
Tractor, high-speed, 38-ton, M6 300 330 2.8 1.5 20
Truek, utility, %-ton, 4 x4 - 17 6 L2 .2 .2
Truck, 34-ton, 4 X4 e emmeeen 24 12 .2 .3 .3
Truck, 1%-ton, 4 X4 e 30 13.3 .3 .b .3
Truck, 134-ton, 6 X 6_ oo meeeen 30 125 .3 .5 .3
Truck, amphihian, 21-ton, 5 x5 (DUKW)4___. 40 16.7 .6 .9 .3
Truck, 2%-ton, 5x6, M35_ .. oo 50 18 .4 .8 .4
Truck, 24-ton, 5x 6, M135_.._: 56 b~ 2 PR U IR, -
Truck, 2%-ton, 5 x6, M211. oo 56 ) (% R JRUIURR S, -
Truck, 4-ton, 5 X 6. o oo cceccmccacaaaa 60 34 b 1.2 .8
Truck, wrecker, 4-ton, 6 X 6. ccoccccrccncana- 60 34 .6 1.2 .8
See footnotes at end >f table.
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1 2 31 41 5 6
Vehicle Gear Miscel-
' . fuel Fuel Oil  |lubricant| laneous
1 . Vehicle tank per 100 | per 100 | per 100 | greases
capacity miles miles miles per 100°
(gal) (gal) (gal) (b) miles
(b) .
62 | Truck, 5-ton, 6x 6, M41.____._______.____._____ 70 25 .8 .9 .8
63 | Tiuck, 5ton, 6x 6, M54_________________ 78 32.3 .8 .4 .5
64 | Truck, medium wrecker, 5-ton, 6 x 6, M62_ 78 ‘37 .8 .4 5
65 | Truck, prime mover, 6-ton, 6x 6.__________ 75 50 .9 .7 1.0 -
66 | Truck, heavy wrecker, 6-ton, 6 x 6, M1A1_ 100 40 .9 .8 10
67 | Truck, prime mover, 7%%-ton, 6 x 6__. 160 40 .8 .8 1.0
68 | Truck, crane, M2__________.___._...___ . 100 66.7 .7 .7 .5
69 | Truck, gun, lifting, heavy, 4 x 4, front, M:249 140 100 J I i
70 | Truck, gun, lifting, heavy, 4 x 4, rear, M250.____ 140 100
71 | Truck-tractor, 4-5 tQn (7-ton semi-trailer)__ 60 22
72 | Truck-tractor, 5ton, 6x 6, M52____________ 110 34
73 | Truck-tractor, 5-6 ton (10-ton semi-trailer) ... 10 | 34
74 | Truck-tractor, 12-ton, 6 x 6, M26 & M26A1 (tk 120 100
transporter). : .
75 | Vehicle, Armored Infantry, tracked, M59. ... 130 130 2 I, 2
76 | Vehicle, Armored - Infantry, tracked, M75 150 130 32 facceeeaas 2.5 -
. (T18E1). ) .
77 | Vehicle, Armored, Utility, M39_._..._._.....___ 165 _ 110 2.0 . LS 2.5
78 | Vehicle, tank recovery, M32 series. 175 155 .40 L5 2.5
79 | Vehicle, recovery, heavy, M51..__ . __._.._._. 385 206 4.1 20 2.5
' o 13

, ! For arctic winter operations, increase amounts by 25 percent, o .
2 In water, the weasel, M29C, uscs 234 gallons of fuel per hour. ' o
8 In water, use 0.6 mile per gallon. '
+ In water, use 1.3 miles per gallon,

b Ijocomotfv_eé. : 7
(1) ‘Fuel oil (oil burning steam locomotives). ' Co

1 t 2 3 4
. Estimated average rate
' . ' . . of fuel oil consumption
1 Type of locomotive *  Type of operation
‘ Pounds/ Pounds/
train mile hour

2 | 2-8-2 standard gage '500
3 | 2-8-0 standard gage . 450
4 | 2-8-2 DArTOW Bage oo ccccccccccccacacenaan 500
5 | 0-6-0 standard gage 400
6 | 0-6-0Narrow gage._ - oo ccaeccmcacenan 460 -
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(2) Diesel oil (diesel-electric locomotives).

1 2 3 4

Estlmated average rate
of diesel oil consumption

1 Type of locomotive Type of operation
Gallons/ Gallons/
train mile hour
2 | Standard gage:
066-0DE 120 T cancrecacaamaan- Roadswitcher_ ... ... 25 7.5
044 0DE 80T - o ceenccacmeccem o Roadswitcher_ .. . ........ 1.5 6.0
044 0DE 48T e Roadswitcher. .o oo ccaceoaoae .9 4.0
3
Roadswitcher. 15 6.0
Roadswitcher. 9 4.0

In estimating fuel requirements, it is recommended 5 percent be
added to computed rate of consumption to allow for contingencies.
(8) Lubricants. Estimated lubricating oil and grease require-
ments for motive power and rolling stock: 1,000 pounds per
month for each train per day (moving in either direction)
over each division,
¢. Marine.

2 3 4
Estimated
‘|averagerate ot
1 Type Type or fuel consumption
in gallons
per hour
Barge, sell-propelled, 125-foot, design 219-A . ... i 45.2
Tug, harbor, 200-hp, steel, 45-foot, design 320___. 14
Utility boat, 530-hp, wood, 26-foot, design 207A _. . 4

Patrol boat, 630-hp, wood, 63-foot, design 416._._.. i 72
Propulsion unit, outboard, 300-hp, design 0~7
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93. Bulk Petroleum Distribution ‘ -
: B 1 h TTroret T )
1 .
Type carrier Amount carried -
Ships (large tankers) . ... cemoc e e 2.5 to 11 million éallons. 1 I )

2
3 | Ships (small tankers) .. .ooc-ccococomcemenan. 600,000 to 2,000,000 gallons, 2
4 | Barges, harhor and canal types. 15,000 to 30,000 gallons. 8 . !
5 | Barges, coastwise types..-- 200,000 to 400,000 gallons. 4
6 | Barge, Navy pontoon type.. 84,000 gallons. & -
7| Railroad tank cars. . e 8,000, 10,000, 12,000 gallons, ’
'8 | Truck-tractor and trailer ¥-1._ ... 4, 000 gallons. '
"9 | Truck-tractor and 2 trailers F-1A . 8,000 gallons.
10 | Truck-tractor and trailer F-2__ 2-000 gallons. .
11 | Truck-tractor and 2 lrailers F-2A. 4,000 gallons.
12 | Tank-truck, F-3, fuel oroil . . eemeae 750 gallons.
13 | Tank-truck L-2, oil service." : ‘ 660 gallons.
14 | Traller, fuel serviCing. . oo 600 gallons.

15 | Pipelines
288,000 gallons per day.
600,000 gallons per day. ¢

1, 670, 000 gallons per day.

16 | Tanks, holted steel. 10,500, 42,000, 420,000 gallons.
17 | Tank, portahle fahric .. ... 10,000 gallons. 7

1 The ship tanker most commonfy used is the T2-SE-Al, a 5,922,000 gallon tanker. .It is 425 fcet long

and draws 31 feet. It bas three 8-inch flanged discharge outlets and four discharge pumps rated 1,000 gpm d
at 100 psi. . :

2 Draft loaded, 12 to 20 feet. . ’ !

8 Rectangular hulls, .

4 Molded hulls. - . . -

§ 6 x 18 pontoon barge carrying three 42, OOO-gallon tanks loaded to two-thirds capacity. |

8 Based on 30,000 gal/hr for 20 hours of operation.

7 40 ft. long, 12ft, wide, 3 ft. high when filled. Empty, it isrolled to 20 in. diam. hy 12 ft. long Ten can
becarriedmasxstruck

‘ i

|
s
}
!
H
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94, Weights, Volumes, and Conversion Factors for Petroleum Products

1 2 3 4 . 5 [ 7 8 9 10 1 12 13 14 16 16 17
erst Capacity of vehlcles
Cuhie feet C°r§§t£s°n Qal- };utél;- rmp msr,roylng filled
Qal- | Gal- | lons! | Bar- | Pack- | Pack. | 8B container 3
1 Product Packaging Welght | lons | lons | per | reist | ages | ages | DET
{pounds) er per meas- | per er per uro-
Plan- |Qallons |Pounds| short | long ure- fong | short | long ment | 1:ton 2%-ton | 5-ton
Actual| ning to ton ton | ment | ton ton ton ton tir trk trk
factor |pounds |gallons ton
2 | Aviationgasoline...| Bulk._...__......... 5.94 | 0.168
55-gal drums 3. 7.14 145 14 28
5-gal drums. 8.00 .124 120 240
3 | 80-octane gasofine_..| Bulk................ 6.14 .163 -
55-gal drums3__._. 378 11.2 12 7.3 . 136 14 28
5-gal drums 4, 41.9 .95 1 8.30 .121 X 120 240
4 | Kerosene........... Bulk e 6.80 .147 204 2] 1) PN PN ISR ISR SUUUUI MO,
55-gal drums 8. ... 407 1.2 12 7.94 .126 1728 PONN I ¥ & i I, 4,01 5. 60 3.33 5 12 25
5-gal dryms. 45.2 .96 1 8.85 113 226 |ocoecnc] 200 [acoeenn- 44,2 40.6 40.0 45 110 220
§ | Dieselfuel.......... 21511 S R R 6.99 .143 286 b (725 PR P F,
55-gal drums 423 11.2 12 8.23 122 U3 |ocae] 177 |........ 4,73 5.30 3.33 [ramcana|aaann eeafamemanaa
5-gal-drums. 46.2 .95 1 9.26 .108 216 oo 200 fecooo-n- 43.3 48.5 40.0 45 110 220
6 | Lubricating olls..... Bulk. e 7.60 1 .132 263 A1 72X TR VRN PN SR USRI IR
56-gal drums 455 11.2 12 8,70 .115 230 lecmcanca] 177 |ooeean-- 4,40 4,92 3.33 4 11 20
5-gal drumsé.. ... 49.2 .95 1 9.76 .103 205 laeemeaca] 200 |acena..- 40.7 45.5 40.0 40 100 200
1 qt cans (12 per 34.5 .88 1 femnmcann RPN PR PPN AURURN IR 68.0 64.9 40,0 60 145 200
case),
1 qt cans (24 per 60 1.6 b2 PR PR ORISR HOTUR I I 33.4 37.3 § 200 35 90 170
case),
6 qt cans (6 per 77 1.9 2 |oaenane [P PRIPRI PRI U R 26,0 20.1 20.0 25 65 130
case),
7 | Greases........... w-.| 25-lh pails__......... 20 .95 ) N PO ORI PO RPN SIS RN 69.0 77.2 40.0 70 170 335
6-lh cans (6 per 44 1.1 2 [ PO PRI U PR, 456.4 50.9 20.0 45 1156 225
case),

1 For ocean shipping, storage, and plpeline computations, bulk petroleum products
usually are measured In harrels of 42 gallons each, or In long tons.
2 Based upon authorized loads In short tons. When overloads are authorlzed, these
quantitles may he Increased to the cuhic capacity of the vehicles or to 100 percent over-
weight, whichever limit 1s reached first.

# Drums, 55-galion, normaliy are fllled to 53 gallons to allow for expansion. Drums,
18-gage weight, approximately 51 pounds empty.

4 For planning purposes, welght of gasoline may he taken as 42 pounds and welght
of lubricating olf for motors as 0 pounds per 5-gallon drum, Including welght of the
drum. Drums, 5-galion, weight approxlmately 11 pounds empty.

O
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95. Estimating Class lll Requirements

a. Estimating Solid Fuel Requzrements The factors given below are
based on the use of coal only, assuming use of no petroleum products
or gas. When firewood or peat is substituted, 2 pounds of such fuel
is required in lieu of 1 pound of coal. Factors applicable to temperate
climate: ] ' ’ '

(1) Utilities.

Space, water heating and cooking, per man per day --- 41
Cookingeonly, perman perday_____________________._ 1.51b
Hospital use, per bed per day: ’ :

Winter. o o o e 121b

Summer. _ ol  51b
Forge, per day per unit____________________l______ . 61lb
Railroad engine, per mile of travel on flat to hilly terrain_ 100 1b.
Coffee roaster, per day perunit_i.__..___:__...______ 4001b

. Laundry, fixed, per day per unito L. 32 short tons
(2) Steam locomotives (coal burning). ' C

1 1 2 N 4

\ . . ' Estimated average rate
of coal consumption

1 Type of locomotive Type of operation -
. Pounds/ Pounds'/

. train hour |

, Iile
2 | 2-8-2 standard gage- - ------- . . 100 750
3 | 2-8-0 standard gage.__ B ] 700
4 | 282 narrow gage.:- 100 750
5 | 0-6-0standard gage. ..o -occmcmcacaaos 75 500
6

In estimating coal requirements, it is recommended 10 percent be
added to computed rate of consumption to allow for contingencies.

For general planning purposes, assume operation-of switch engines
for 20 hours/day, allowing 4 hours/day for maintenance.

b. Estimating Gasoline Requirements. The major factors controlling
gasoline requirements in military operations are— .

(1) Displacement. By measuring the distance that the center of
mass is moved, the average mileage moved by each vehicle
is determined. Administrative or march movements are
computed on the basis of using available road nets. Move-
ments under battle conditions are computed on the basis of
selected elements of the organization proceeding cross
country. Experience tables provide consumption data on a
mileage basis for moving an organization. For planning
purposes, it is assumed that cross country battle consumption
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is at a rate of 2.5 times that given for road movements in the
gasoline and oil supply data tables (pars. 96-102).

(2) Supply. Certain vehicles of the organization must make
round-trip supply movements. Since these movements
generally are made to supply points positioned at varying
distances from the location of the organization, an average
round-trip supply distance must be determined. Experience
has shown that daily requirements for.supply operations are
approximately equal to 20 percent of the total organizational
eonsumption per mile of displacement multiplied by the
average round-trip supply distance. When the organization
is not on the move, supply operation requirements are in-
eluded in the composite requirement described in (4) below
and are not computed separately.

(3) Service. Supplemcntal daily requirements exist for such
purposes as movement of vehieles within bivouac areas and
on reeconnaissance, warming up engines, and abnormal

. periods of low-gear operation. These items will differ with
the eharaeter of the operation, weather, roads and terrain,
and must be estimated in accordanee with general eon-
ditions. -Under average conditions, these requirements can
be estimated by using the consumption neccssary to move all
vehicles in the organization ten miles over roads. This
faetor applies when the organization is on the march or in
combat.

(4) Housekeeping. Additional daily requirements exist for ad-
ministrative vehicles, kitchens, gasoline-powered equipment
and maintenance and testing of engines. When the organi-
zation is not on the march, these requirements are grouped
in a composite daily requirement as noted under eaeh
gasoline and oil supply data table. When the organization
is on the move; the requirements for administrative vehieles
and gasoline-powered equipment are absorbed by displaee-
ment requirements; the maintenanee and testing factor is
absorbed by the service factor; but the kitchen requirement
must be added on the basis of a daily consumption per

: kitehen of 15 gallons of gasoline.

(5) Wastage. This factor covers evaporation, spillage, and small
combat losses. It is applied only to road movement in the
combat zone. It is computed as 10 percent of the sum of all
other consumption figures.

Caution: Refer to notes at foot of gasoline and oil supply

data tables (pars. 96-102) for supplemental information and
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data necessary to determine complete solutlons of estimated
requirements.

Ezample: An armored division (par. 97) is to make the
following movement: 1st day—90 miles in communications
zone to bivouac area at rear army boundary; 2d day—no
movement; 3d day—60 miles forward in combat zone; and
4th day—10 miles, with 8 miles under cross country battle
conditions for all elements except the division trains. Aver- ,
age round trip supply distances are: 1st day—a30 miles; 2d
day—20 ‘miles; 3d day—40 miles; and 4th day—30 miles.
Estimate gasoline requirements for the 4-day perlod

1st day .
(@) Multiply 90 (displacement) by 2,080 (gals per mlle) ______ =187, 200
(b) Multiply 30 (supply distance) by 416 (209, of division
consumption per mile) - - _ . ___.____._ = 12,480
(¢) Multiply 10 by 2,080 to account for service requirements. . = 20, 800
(d) Multiply 15 (gals) by 97 (organic kitchens) .o ___ = 1,455
2d day ‘ -
(¢) From footnote 1, paragraph 97 ___ ___ . __.______ = 4,000
3d dsy '
(f) Multiply 80 (displacement) by 2,080 (gals per mile)_____ =124, 800
() Multiply 40 (supply distance) by 416 (20% of division
consumption per mile) - _ _ _ oo ______ = 16, 640
(k) Multiply 10 by 2,080 to account for service requlrements_ - = 20, 800
(¥) Multiply 15 (gals) by 97 (organic kitehens) oo o____._ = 1,455
() Take 10% of (f)+ (9) + (R)+ (2) to account for Wastage__ = 16, 370
4th day
(k) Multiply 2 (road displacement) by 2,080 (gals per mile)__ = 4, 160
() Multiply 8 (road dlsplacement) by 85 (gals per mile for .
~division trains) - .- oo = 680

~ (m) Multiply 8 (cross-country battle d1Sp1acement) by 1 955
(gal per mile for combat units) by 2.5 (cross-country

battle factor) - - - o cceecccme—c—cmcaaa = 39, 100
(n) Multiply 30 (supply distance) by 416 (20% of division :

consumption per mile) - - _ oo = 12, 480
(o) Multiply 10 by 2,080 to account for service requirements.. = 20, 800
(p) Multiply 15 (gals) by 97 (organic kitchens)_ _.._.._..___ = 1,455
(¢) Take 10% of (B)+ D+ @)+ (0)+(p) to account for

WASTAZE . o e e m e e cccccc e cccccmecemen = 3,958
(r) Total estimate for 4 days—add (e) through (¢)---—-oo--_ =488, 633

or 488,640 gallons
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96. Gasoline and Qil Su[.;ply Data—Airborne Division

1 2 3 4 6 [ 7 8 9 10 11 12
Fuel and lubricant requirement, motor Fuel drum data, number of
;&?ﬁlﬁ:sconsumption in moving unit Qasoline capacity (gals.) organic 5-gallon fuel drums
) Organic
1 . Unlt kftchens
Resup-
ply,
Gear QGrease, kitchen,
Vehicle | Engine | lubrica- | miscel- | Vehicle | Drums Total |airplane,| Motor Total
fuel oll tion laneous | tanks | &-gallon and vehicle
(gal.) (gal.) (1bs.) (1bs.) miscel~
laneous
2| DIvTrpeececececennn 4,072.6 101. 4 158.7 103.8 | 11,056.5 9,085 | 20,121.5 1,408 473 1,882 (]
3 1,000 | 2,332 135 65 200 1
4 10 10 feeeoecmccileccencaana 2 0
[} 870 | 3,389 24 110 134 1
8 180 | 1,171 1 37 38 1
7 6,740 | 10,466 1,240 97 1,348 1
8 150 888 7 23 30 1
9 100 i S . 20 20 0
10 35 169 1 (] 7 1
11 170 | 1,160.5 1 33 34 1
12 1,805 | 5,929 29 833 862 20
13 220 | 1,084 9 35 44 1
14 265 | 1,321 5 209 214 5
16 80 364 1 15 18 1
16 25 108 1 4 b 1
17 110 630 1 21 22 1
18 400 | 3,201 1 79 80 1
19 225 1,171 1 50 61 1
20 170 728 2 32 34 1
21 55| 6,722 1 10 11 1
22 1,225 | 7,148 38 207 245 4
23 4980 | 3,538 23 75 98 1
24 2451 1,203 b 44 49 1

96
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1 - 2 3 4 5 6 7 8 9 10 11 12
Fuel and lubricant requlrement, motor - Fuel drum data. number of
rgglix(;lﬁ:sconsumption In moving unit Gasoline capaclty (gais.) organic 5-gallon fuci drums
B Organic
Unit kltchens
. Resup-
. ply,
Gear Grease, kitchen,
Vehlcle | Engine | lubrica- | miscel- | Vehicle | Drums Total |airplane, | Motor Total
- fuei ofi tion laneous tanks | 5-gallon and vehicle
(gal.) (gal) (ibs.) (Ibs.) miscei-
fancous
59. 4 60. 4 53.2 | 4,956 2,850 | 7,806 316 254 570 2
1.8 2.7 1.9 182 60 242 .2 10 12 ... :
37.4 24.9 31.3 | 2,523 630 | 3,153 3 123 126 1
20.2 32.8 20.0 | 2251 2,160 | 4,411 311 121 432 1
20.6' 34 24 2,379 780 | 3,159 10 146 1566 3
5.8 9.2 6 625 170 795 2 32 34 1
8 . 12.2 11 938 395 | 1,333 1 78 79 1
6.8 12.6 7. 816 215 | 1,031 .7 36 43 1
482.2 225.4 144.6 | 22,732 11,120 | 33,852 2,090 132 2,222 4
65.8 '53.4 '43.8 4,496 10, 600 | 15, 396 2,086 92 2,178 1
- 104.1 - -43 25.2 ( 4,559 - -85 | 4,614 1 10 -11 1
180. 6 316 210.7 | 21,993 5,210 | 27,203 157 884 1,041 25
11.8 18.1 14.3 1, 300 415 | 1,715 21 62 83 1
37.6 63.2 40.5 | 4,342 975 | 5,317 25 170 195 5
8.2 1.7 9.3 870 335 | 1,205 21 46 67 1
9 16.1 9 1,084 175 | 1,259 1 34 35 1
BFA Bty (68) - oo ceceeeees 306 6.8 1.8 7.4 796 155 951 i 30 31 1
FA Bn, 165-mm How__ 1,846 - 42 2 65.7 51.3 | 4,868 1,270 | 6,138 57 197 254 5
270 6.2 8.8 7.2 661 400 | 1,061 21 59 80 1
409 - 9 16.1 9 1,084 255 | 1,339 3 48 ' 51 1
. 389 | 9 13.6 11.7 | _1,041 205 | 1,246 11 30 41 1
AAABD..______.._. cememecceceemaenm————— 1,032 23.8 42.6 24.6 | 2,799 600 | 3,399 4 115 119 4
Hq & Hq Btry 240 5.8 9.6 6.0 651 145 796 - 1 28 29 1
BAAA AW Btry (@) ccccecocmnanaoll - 264 - |- 6 11 6.2 716 150 866 1 2| - 30 1
B¢ 7 U 77,273.6 | '1,570.8 f, 405. 6 “937.6 [111,141.5 35,940 [147,081.5 I 4,107 4, 595 8, 702 104
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d Division 1 2 ll 58

9’.Gasoline and Qil Supply—Armore
1

2 | 3 | 4 | s 8 7 8 8 | 10 | n 12
Fuel and lubricant requirement, motor
vehicles consumption in moving unit Qasoline capacity (gal.) Fuel drum data, number of
100 miles organic 5-gallon fuel drums
Resup- )
Unlt ply, Organie
Qear Qrease, kitchen, kltchens
Vehicle | Engine | lubrica- | miscel- | Vehicle | Drums Total |ealrplane, | Motor Total
fuel oil tion laneous | tanks | 5-galion | . and vehicles
(gal.) (gal.) (ibs.) (lbs.) miscel-
laneous
Hq Co, Armd Div. .. iieeceas 1,201 2.5 27 27.9 2, 43 1,440 3,683 241 47 288 2
3 Hq & Hq Cos, CC (en). 966 227 10.8 21 1,483 445 1,928 04 25 89 1
317 3 01 1,458 32.2 48.1 35.5 3,472 1, 590 5,062 220 92 318 2
MP COuaeacacaaeneas 380. 4 12 13.4 11.8 1,031 295 1,326 9 &0 69 1
Recon Bn..___......._. 8,884 213.1 112.3 175.9 11,783 5, 895 17,678 1,045 134 1,179 5
Hq, Hq & Sv Co... 1,428 33.5 29.5 30.3 2,475 5,255 7,730 1,017 34 1,051 1
4 Recon Cos (€8)anccenn-- 1, 854 44.9 20.7 36.4 2,377 160 2,487 7 25 32 1
Armd EngrBno... ... ... 7,309 131 141.9 139. 4 12,710 5, 255 17,965 842 209 1,051 8
HQ, HQ & 8v COmcaemnecaceeeee. 1,001 19 85 22.5 2,195 3,435 5, 630 630 51 687 1
Bridgo COmueceevicenaccnnns 1,592 40 42.9 44.1 3,651 1,080 4,731 158 58 218 1
4EDEr Cos (e8). o ccmciec i cenaamaaan 1,179 18 11 18.2 1,716 185 1,901 12 25 37 1
8M TE Bns (88)acccuaccaeeiccnaicaaacacccecacennen 24,910 449 1.7 143. 4 21,015 11,105 32,720 2,127 94 2,221 5
3, 698 73.4 83.7 §0.6 5, 099 10, 905 10, 004 2,107 86 2,193 1
4 M TK CO8 (€8)cccemacmcanceacaccsenacacaanane 5,328 93.9 39 23.2 4,129 35 4, 164 i} 2 7 1
)= 020 N - ) DN 27,757 437.6 164.4 243.1 25,213 11, 140 36,353 2,152 76 2,228 4
Hq, Hq & Bv Co... 3, 580 70.4 52.6 58.6 5,212 10,975 186, 187 2,128 70 2,195 1
3 Hv Tk Cos (ca).. 8,057 122.4 37.3 6L 6 6, 607 55 6, 722 9 2 11 1
4 Armd Inf Bns (ea)... 11,139 188.6 46.4 180.4 12,920 5,390 18, 310 1,001 77 1,078 5
HQ, HqQ & 8V COunmemie oo eeccececcacen 2,139 46.2 30.8 42 3,208 5,210 8,478 989 53 1,042 1
4 Rlfle Cos (ea) 2,250 35.6 3.9 36.1 2,413 45 2,458 3 ] 9 1
DIv ARty ceennens 30, 362 688.5 552.2 T04. 4 44,835 | 21,065 | 65,800 3,073 538 4,211 26
Hq & Hq Btry 912 19.2 24.7 22.5 1,951 415 2,366 29 b4 83 1
3 FA Bus, 105-mm How, SP, Armd (ea) ..o coneenn-- 5,855 123.3 103.1 124.7 8, 680 4,575 { 13,235 808 107 915 5
Hq & Hq Btry 1,268 23.6 17.3 26.1 1,989 200 2,219 20 38 58 1
3 FA Btrys (en) 1,176 26.8 20.7 27.3 1, 656 90 1, 746 ] 13 18 1
B BUrY e e cec e ccccccec—e——————— 1,061 19.3 2.7 16.7 1,723 4,015 5,738 73 30 803 1
FA Bn, 155-mm How, SP, AT uuemceaeccoaeanne 5, 850 144,56 114.7 124.7 8,627 4,540 | 13,167 819 89 908 5
Hq & Hq Btry... cecccamccccccsscnncccemann 790 16 16.3 18.9 1, 459 285 1, 744 28 29 57 1
3FA BIrys (€8)cccececccamiacicaccaenccacccaana 1,314 36.4 24.9 29.7 1,815 80 1,895 8 10 16 1
234 13 o 818 19.3 23.7 16.7 1,723 4,015 5,738 773 30 803 1
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1 2 3 4 5 [ 7 8 9 10 11 12
R . Fuel'and lubricant requirement, motor Fuel drum data, number of
Irehicltis consumption in moving unit Gasoline capacity (gals.) organic 5-gallon fuel drums
00 miles .
Organlo
1 Unit kitchens
Resup-
Dply,
Gear Grease, | kitchen,
Vehicle | Engine | lubrica- | miscel- | Vehicle | Drums Total |airplane, | Motor Total
fuel oil tion laneous tanks 5-gallon and vehicle
(gal.) (gal.) (1bs.) (bs.) niscel-
: laneous
32 2,375 | 10,592 401 74 475 [
33 1,995 3, 508 365 34 309 1
M4 95 1,771 9 10 19 1
35 6, 875 28,371 7,435 525 7,960 13
36 625 1,781 88 37 125 1
37 10 10 b2 . b I,
38 35 169 3 4 7 1
30 1, 3565 7, 868 6, 092 144 6, 236 3
40 55 236 2 9 11 1
41 625 3,705 6, 060 65 6, 125 1
42 3 675 3,927 30 70 100 1
43| OrdMalntBn_________ ..l 4,417 07.2 146.5 -91.3 10, 698 3, 265 13, 963 1,033 240 1,273 4
44 | HqQ & Hq COmmnm oo et 1, 537 30.6 38.6 27.4 3, 147 955 4,102 745 66 811 1
45 | 3 MaInt Co8 (88) . ccccouan e aem oo ceeeees 060 2.2 36 21.3 2,517 770 3, 287 96 58 154 1
48 | Armd Med Bn. ..o oo eees 1,231 26 43.7 30.9 2,995 1, 585 4, 580 217 100 317 4
47 307 7.4 12.2 7.8 823 850 1,673 142 28 170 1
48 308 6.2 10.5 7.7 724 245 969 25 24 49 1
49 Total Armd DIV, s 208,079.2 | 3,901.8 ?, 2390.3 | 2,764.9 | 243,757 109,755 | 353,512 26, 200 2, 336 28, 536 97

1 When the dlvision Is not on the march, 4,000 gallons of fuel per day are required for
admiinistratlvo vehleles, kitchens, and gasoline powered equipment. This figure
includes the warmup factor.

3 When figured separately, daily gasoline consumptlon for each kitchen is 15 gallons.

1 For cross-country battlo conditions, fuel and lubticant consumption figures are
multlplied by 2.6. (The 109 hs_;.ndllng factor need not be applled when this factor is
used.) | .

‘ ) !

4 When tent stove is issued, add 236 drums, 5 gallon, on the basls of 1 drum per ten

stove.

. ¥ Data contalned in the above table Is recommended for planning purposes only. The
data above arc under development and subject to continuing revision.
% Data for Medical Detachments 1s included In respectlve Battallon Headquarters,

_Ecadqlmrters and Servlce Company figures.

L6



ATNO 3SN TVIOId40 HOJ

6LT

‘ .

98. Gasoline and Qil Supply Data—Infantry Division 1 22 *
1 2 3 4 [ (] 7 8 9 10 11 12
Fuel and lubricant requirement, motor Fuel drum data, humber of
Yggﬁlﬁzsconsumpuon in moving unit Gasoline capaclty (gals.) organle §-gallon fuel drums
Organle
1 Ekitchens
Unlt Resup-
ply,
Gear | QGrease, kitchen,
Vehicle | Engine | lubrica- | miscel- | Vehicle | Drums Total |airplane, | Motor Total
fuel oll tion laneous | tanks | S-gallon and vehicles
(gal.) (gal.) (lbs.) (lbs.) miscel-
laneous
18.2 18.1 13.7 1,339 885 2,224 101 70 177 3
.- I P 10 10 2 2
11.8 12.8 11.4 981 295 1,270 3 58 58 1
40.4 85.8 40.0 4,956 2,850 7,806 318 254 670 2
1.8 2.7 1.9 182 60 242 2 10 12 el
87.4 24.9 3.3 2,523 630 3,153 3 123 126 1
20.2 '32.8 20 2, 251 2,160 4,411 311 121 432 1
30.6 58.8 31.2 3,720 7,210 10,936 1,184 168 1,442 1
45.8 21.7 37 2,394 146 2,539 1 28 20 1
1.2 2 1.2 134 45 179 3 [} 9 1
26. 4 42.8 27.2 2,869 1,245 4,114 104 145 249 2
20.6 34 24 2,379 1,180 3, 559 119 137 256 3
5.8 9.2 8 625 270 895 28 31 b4 1
8 12.2 11 938 360 1,208 2 70 72 1
6.8 12,6 7 816 650 1, 460 94 30 130 1
200.3 174.68 121 14,343 5,665 20, 008 682 451 1,133 20
11 13.7 11.7 1,084 420 1,484 22 62 84 1
6.8 10 8.4 784 255 1,009 1 50 51 1
120.2 49.8 29 5,272 55 5,327 1 10 11 1
5.4 7.5 5.9 888 220 778 12 32 44 1
26.3 43.2 25.2 2,861 3,695 8, 556 625 114 739 1
13.2 16.8 13.8 1,278 340 1,618 7 61 68 5
4.2 5.9 4.3 428 125 553 3 22 25 1
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1 2 3 4 5 [{] 7 8 9 10 11 12
Fuol and luhricant requirement, motor Fuel drum data, numher of
rgglglﬁ:sconsumptlon in moving unit QGasoline capaclty (gals.) organle 5-gallon fuel drums

Organie
1 Unit kitchens

. _ ' Resup-

ply,
.- [T QGear Grease, kitchen,
. . . . .| Vehicle | Engine | luhrica- | miscel- | Vehicle | Drums Total |airplane, | Motor Total
uel oil tion lancous | tanks ! 5-gallon and vehicle
(gal.) (gal.) (lhs.) (lhs.) . miscel-
laneous
3 Inf Regts (ea)—Continued o )
25 Hv Wpns Co........ - 188 5.4 6.1 5.7 496 110 606 1 21 22 1
26 3 Rifle C0S (88) -cecnemcmmsmrecmcerececocencen 42 1.2 1.6 1.2 118 35 153 1 6 7 1
27| Tk Bn (M) .ot 24, 256 438.4 210.2 135.1 20, 862 11, 230 32,092 2,092 155 2, 247 ]
28 Hg & Hg8ve Coo oo iiccciccccacanes 2,944 62.8 5.2 42.3 4,346 11,015 15,361 2,088 115 2,203 1
29 4 Tk Cos (ea).. - 5,328 93.9 39 23.2 4,129 56 4,184 1 10 1 1
30 { Engr Breceeceo oo cccccceees 2, 906 69. 9 131.4 76 7,665 2,345 10,010 112 357 469 5
31 Hq & Hq & 8v Co...... - 1,378 30.3 69. 4 34.4 3,281 994 4,271 b4 144 198 1
32 4 Engr Cos (€8) -« cevrercecmemmmemcmcmcecocannas 382 9.9 15.5 |. 10.4 1,096 330 1,426 14 52 66 1
33 | DIV ALY - oo ececececccecneeeee --{ 14,789 361. 4 400.2 406.8 28, 486 11,925 40,411 1,102 1,283 2,385 26
34 B 2 C 20 < 0 10 17 o _. 618 _ . 14 .. 2.8 ). .15.8 1,556 515 2,071 45 58 103 1
35 3 FA Bns, 105-mm How (€8) - ccceeeencecaacacaanan 1,762 39.8 67.3 43.3 4, 567 1,965 6, 532 162 231 393 i}
36 Hq& Hq Btry. .- cooeeceaeenae 402 9.6 13.6 10.8 1,012 420 1,432 26 58 84 1
37 3 FA Btrys (88)ccccccccccccccccccacanacacanex i 312 7 12 7.6 813 210 1,023 1 41 42 1
38 ST 517 o NP 424 - 9.2 S YA I 9.7 1,116 900 2,016 130 : 50 180 1
39 FA Bn, 155-mm HOW. oo receeeecccenecnocccnan 2,634 75.1 85.6 80 5,246 2,685 7,931 161 376 537 5
40 Hq & Hg By oo coeecccccccccccccecccecanan 318 7.2 10.4 8.4 776 365 1,141 25 48 73 1
41 3 FA Btrys (e8)cecccocuccccceaneas |- --611 —-}--..-18.8.}-- ~18.8 }- - 19.9 1,078 450 1,528 2 88 90 1
42 V10 5 19 o -483 . 1.5 18.8 11.9 1,236 970 2,206 130 64 194 1
43 AAA AW Bn. J— ——--| 6,251 1529 99.9 181.1 7,983 2,403 10, 386 358 128 486 5
44 Hq & Hq Btry...-. 555 - 1307 175 12.3 1,279 2,090 3,369 354 64 418 1
45| - "4 AW Btryd (ga) z. 1,424 T38| T T 20.8 42.2 1,876 | 8|~ 1,7 1 Bl 17| -1
48 —-+ - Total—Inf Div_____ e dedeevenbet enean -t 81,601 2-)-1,686.1 | 1,530,2 |..1,166.6 | 118,820 56,460 | 175,280 | . 7,285 4,008 11,293 110
1 When tho division 18 not on the march, 4,000 gallons of fuel per day are requlr_ed'for $ Tor cross country hattle conditions, vehicle fuel and luhrlcant consumption figures
administrative vehicles, kltchens, and gasoline-powered equipment. This figure  are multiplled by 2.5. (The 10 percent wastage factors nced not he applied when this
includes wastage and warmup factors. factor 1s used.)

3 When figured separately, daily gasoline consumption per kitchen is 15 gallons. ¢ Includes allowances for tent stoves,

‘ » . ’ ' .
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99. Gasoline and Oil Supply Data—Armored Units * 22 ¢

1 2 3 4 b ] 7 8 9 10 11 12
Fuel and lubricant requirement, motor Fuel drum data number of
vehlclc:s consumption {n moving unit Gasoline capaclty (gals.) organio 5-gallon fuel drums
100 miles
. Organio
1 Unlt kitchens
Resup-
ply,
Qear Grease, kitchen,
Vehicle | Engine | lubrica- | miscel- | Vehicle | Drums Total |airplane, | Motor Total
fuel oi tion laneous tanks 5-gallon and vehicles
(gal.) (gal.) (Ibs.) (1bs.) miscel-
laneous
2| Hq& Hq Co, Armd Gp e iiiiiieeaeees 174 4.4 6.9 4.5 477 390 867 45 13 58 1
3| Tk Bn (Hv) (Non-div) .« conimicicicceneimnnncceneaens 26, 865 423.8 164.2 228.7 24,307 11,140 35, 447 2,152 76 2,228 |eeeeanan
4 42,112 902. 5 559.8 599.6 40,192 42,390 91, 582 8,111 367 8,478 20
] 1,194 28.1 20.4 26.4 2,118 1,290 3,408 177 81 258 1
6 2,350 54.8 128.3 42.2 5,053 38, 505 43, 558 7,613 83 7,701 1
7 12, 856 273.2 135.7 177 14,007 865 14,872 51 122 173 ]
8 802 18.2 14.3 1.7 1,275 260 1,535 23 29 52 1
9 1,854 44.9 20.7 36.4 2,327 160 2,487 7 25 32 1
10 5,328 93.9 39 23.2 4,129 35 4,164 2 b 7 1
11 1,164 26.4 20.3 26.9 1, 622 90 1,72 b 13 18 1
12 6, 587 319.2 148.1 270.4 10,476 680 11,1686 10 128 138 b
13 1,267 46 31.3 48.8 2,240 170 2,410 2 32 34 1
14 1,330 54.8 29.2 55. 4 2,059 130 2,189 2 24 26 1
15 8,319 315.1 185,2 348.8 13,085 815 13, 900 14 149 163 3
18 Hq, Hq & Sve Co.. 1,047 36.5 26.6 39.6 1,905 215 2,120 2 41 43 1
17 2 Amph Trac Cos (ea) 3,636 139.3 79.3 154.6 5,590 300 5, 890 6 54 60 1
18 | Armd Cav Recon Bn. ..o iicceracaaeas 11,735 256. 2 136.4 159.8 12, 939 5,835 18,834 1,045 134 1,179 5

. 1 Refer to paragraph 894,
2 For kitchens, estunated dally requirement, 15 gallons.

8 Data contained In above table 13 recommended for planning purposes only. The

data are under development and subject to continulng revision.
¢ Data for Medical Detachments is included In respective Headquarters, Head-

quarters and Service Company.
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100. Gasoline and Qil Supply Data—Atillery Units
a. Field Artillery * 23 (nondivisional). ’

1 2 3 4 5 8 .7 8 9 10 11 12
Fuel and lubricant requlrements-—~motor vehicles
Consumptlon in moving unit 100 miles Qasoline capacity—gallons Fuel can data—organle fuel
fuel to 8l tanks drums Organie
1 Unit : kitchens
Vebicle | Engine QGear QGrease Alreraft | -
fuel oll lubri- | miscella-| Vehlele | Drums | Total | kltchens | Motor Total
{gal) (g8al) cant (Ib) | neous tanks 5-gallon and mls- | vehicle
(Ib) cellaneous

2 { Hq & Hq Btry, Corps Arty. occeecneoecocnomnaoaan 570 12.8 19.5 14.7 1,413 655 2, 068 50 81 131 1
3| Hq& HqBtry, FA Gp_ .. T 330 7.6 11. 4 8.6 828 375 1,203 27 48 75 1
4| FAObsn Bn.oocee_ool.o S 2,122 49.8 77.2 54.9 5,427 1,725 7,152 7 338 345 4
51 FA Bn, Pk, 75-mm HoW ..o aaccccaccaaaaaan 282 6.6 11.3 6.9 758 395 1,153 47 32 79 4
6 | FA Bn, 105mm How Towed. ... ______...___ 1, 669 36.8 63 39.9 4,304 1,010 6, 214 164 218 382 5
7 | Armd FA Bn, 105-tum Bow, 8P coeooooaoaa . 3,164 66.3 73.3 76.3 6, 090 4,530 10, 620 769 137 906 5
8 | FA Bn, 155-mm How, Towed....o.c_o o ... 2,670 75.9 86.9 80.9 5,337 2,725 8,062 164 381 545 5
9 | Armd FA Bn, 155-mm How, 8P_. ... 5, 586 145.8 116 125.6 8,718 4, 540 13,258 763 145 908 5
10 {| FA Bn, Hv, Towed 156-mm Gun or 8-in How_________ 3,121 80.4 66.9 77.2 7,487 4,365 11, 852 485 388 873 5
11 | FA Bn, Hv, SP 155-mm Gun or How 8-{n.._____..____. 4,139 28 69. 2 76.8 7,464 3,645 11, 109 487 242 720 5
12 | FA Bn, VH, Towed 240-mm How or 8-in Gun_..__.__ 5,459 64.4 63.2 57.6 6, 864 4,125 10, 980 532 203 825 5
13 | Rocket FA Bn, Towed 4.54n . ... 1,687 37.2 65 39.9 4, 300 1,120 5,510 4 220 224 4
14 | FABtry 8lt . caceeomcecaaaann- 384 10.2 19.3 10.9 1,072 405 1,477 5 76 81 1

156 | FA Bn, 280omm Gun . 3,418 51.4 75.8 50. 2 7,397 (O] ® ™ O] ® [O)

16 | Arty Rocket Btry.oceoe oo oo oo oo 891 21 30.2 24.9 2,246 ® - ® ® - () ® ®

1 Does not Include consumption of oil, gear lub and grease for transporter, hv arty. Does not include dicsel tractors.
2 Data not avallable. :

1 When experlence factors are not avallable, use 400 gallons fuel per day for miscellaneous small fucl-consuming devices.
2 Includes medical detachmant.
3 Average daily gasoline consumption (net) is 15 gallons per kitchen. .

. ' ) ‘ ) ) ) !

00}
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b. Antiaircraft Artillery ! 23 (nondivisional).

@ 1 2 3 4 5 [ 7 8 9 10 l i1 12
8
{3 Fuel and iubricant requirements—motor vehicles
clJv Consumption in moving unlt 100 miles Gasoline capacity—gallons Fuel can data—organic fuel

1 Unit fuel to fili tanks drums Organlo

kitchens
[ Vehicle | Engine Gear Grease Alreraft
o fucl oli lubrica- | misccila- | Vehicle | Drums Total | kitchens | Motor Total
-n (gol) (gal) tlon (ih) | ncous tanks | 5-galion and mis- | vehicle
() (lh) celianeous
=
g 2| AAAOMDet . 125 2.8 5 3 332 110 442 6 16 22 1
m 3| Ha&HeBuyAAAGp.o . 282.8 6.8 1 7 745 235 980 10 37 47 1
a 4| AAA Gun Bn, 90-MM. oo amanes 2,672.8 103.8 100. 2 04.3 8,730 1, 400 10, 130 31 249 280 b
; 5| AAA AW Bn, Mhl 51 94 53.7 6,171 1,795 7,966 70 289 359 5
— 0]AAA Bn, L, 75-mm Gun, Mbl........_............. 3,433 96 60.6 8.6 6,956 1, 560 8, 516 27 285 312 4
7| AAA BN, AW, SP. et 8,371 155.7 104.8 184 8, 308 2,470 10,778 361 133 404 5

s 8 | Hq & Hq Btry, AAA Brig. 319.8 7.8 13.2 8.0 871 275 1,146 14 41 55 1
m 981 AAA Gun Bn, 120-mm... 2, 566. 8 34.6 41.8 32.4 3,898 795 4,603 32 127 159 b

10 | AAABn, AW, Smbl.._. .o ... 799 18.6 20,2 19.7 2,073 865 2,928 66 105 171 5
g 1| AAAMSIBO . oo 816.8 16.6 2.2 17.8) 204| (® ® ® (&} *) ®
>

*Data not available.

1 Fuel for opcrations of genecrators, etc., must he computed separately.

9 Includes medlcal dctachment.

2 Average daily gasoline consumption (net) is 15 gallons per kitchen.

€Tt
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101. Gasoline and Oil Supply Data—Chemical Units

1 2 3 4 b [ 7 8 9 10 11 12
Fuel and lubrleant requirements—motor vehicles
Consumption in moving unit 100 miles QGasoline capaclty—gallons Fuel drum data—organlc fuel
fuel to fill tanks drums Organic
1 Unit kltchens
Vehicle | Engine Gear Grease Drums Kitchens
fuel oil lubri- | miscella- { Vehlcle | 5-gallon | Total |and mis-| Motor Total
(gal) (gal) cant (th) na%lis tanks (all) cellaneous| vehicle
2 Cml Depot COoucnenn e aam e ceeeeeea 291 5.8 10.8 8.4 560 155 7156 b 26 31 1
3 Cml Maint Couo oo 182 4,2 4.9 4.2 415 115 530 1 22 23 1
41 Cml Decon Co...onennn it 337 7.6 14,4 7.6 740 220 960 3 41 44 1
5 | Cml Smoke Genr Bn
6 Hq& HqDetooeoooee 57 (.1 (1.8) (1.4) (130) (55) (185) 3) )] [€ )] P
7 Cm) Smoke Genr Co._..__. (522) (13} (19} ad| Q,188) (2,750) (3,905 (482) 7 (659) 1
8 | Hq & Hq Co, Cml Gp (F1d)... 86 1.7 2.1 1.7 145 55 200 4 7 ) 3 U PR
9! HQ& Hq Co.Cml Bn (8ve)-oceooieeooaaaa 59 1.5 1.9 L5 130 50 180 4 [ 10 |eceecanans
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102. Gasoline and Qil Supply Data—Selected Services Units*

1 2 3 4 5 6 7 8 9 10 11 12
Fuel and lubrlcant requlremonts—motor vehicles
Consumption in moving unit 100 milcs Gasoline capacity—gallons Fuel can data—organlc fuel
fucl to ifl tanks drums Organic
1 Unit kitchens
Vehicle | Engine Gear Grease Afrcraft
fuel oil lubr{- | miscella- | Vehlcle | Drums | Total | kltchens| Motor Total
(gal) (gal) cant (Ib) | neous tanks | &-gallon and mis- | vchlcle
(Ib) cellaneous
2| Engr Dp Trk Coneee oo 2, 050 31.0 61.4 41.8 3,180 575 3,755 5 110 115 1
3 | Engr P:_mcl Brg Co........ 1,090 23.4 43.4 23.8 2,340 645 2,985 8 121 129 1
4 ; Engr Ponton Brg Co 1,945 31.5 69.6 40 3,755 1,110 4,885 13 209 222 1
51 Engr FItg Brg Cooe oo oo 2,525 54.1 63.6 58 4,840 1,370 6,210 18 256 274 1
6 | Med Amb Co (S€P)emnccmem o eaas 455 1 12.2 11 1, 080 370 1,450 4 70 74 1
7 | Trans Am_ph Trk Co 915 28.9 43 17.9 2,100 580 2, 680 9 107 118 1
81 Trans Trk Co_ . e, 985 21.9 42.5 22.1 2,165 1,135 3, 300 18 211 227 1
0| Trans HV TrK Couunnncoem e eeceeeeeeee 1,625 31.8 61.3 41.5 3,165 2,045 5,210 6 403 409 1
10 | Hq & Hq Co Trans Trk Bn. 160 3.7 4.8 3.8 370 140 510 10 18 28 1
11 [HQ& Hq Co QM Gpecececceena... 85 2.1 20 2.1 85 95 180 8 1 19 1

*Average daily gasoline consumptlon (net) is 15 gallons per kitchen.

301
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‘Section V. CLASS V SUPPLY

103. Definitions and Responsibilities

a. Basic Load. A basic load of ammunition is a prescnbed allow-
ance of ammunition authorized to be in possession of a unit. It is
expressed in terms of rounds for ammunition fired by weapons and in
other units of measure for bulk allotment items. It includes ammu-
nition carried by the individual soldier, the ammunition stowed in
sclf-propclled weapons, the ammunition carried in prime movers and
in unit trains. It is established by the Department of the Army
based on recommendations of theater commanders. In wartime, it is
normally requisitioned by and issucd to all units located in an active
theater, and such othcr units as may be spccifically directed by the
Department of the Army. In peacetime it is normally requisitioned
by and issued to those units specifically designated by the Dcpartment
of the Army. The basic load of ammunition is not neccssarily loaded
on transport at all times but may be stowed at gun positions or stored
in dumps. The composition of the basic load of ammunition, includ-
ing fuzes, by type will, in general, be as established by SB 38-26.
However, this proportion of type may be varied by Army com-
manders and unit commanders, based on assigned missions, and/will
be supplied so far as availability will permit. Bulk allotment items
included in the basic load are listed in SB 38-26. The data for basic
loads, as shown in the tables, provides the basis for instruction in all
Department of the Army schools, to the exclusion of all other similar
data. Undcr no circumstances will the average 50 percent overload
of vehicles be used as a vehicle loading guide.

b. Available Supply Rate. The available supply rate is the rate of
consumption of ammunition that can be sustained with available
supplies, announced by cach commander and applicable within his
command. For ammunition items fired from wcapons, this rate is
expressed in rounds per weapon per day. For bulk allotment items
such as antitank mines, hand grenades, and dcmolition cxplosives,
the rate is expressed in terms of units of measurc (ea, Ib) by organi-
zation, individual, or vehicle per day. It is flexible to conform to
changing operational plans and commitments and changing tactical
conditions. It is uscd as a control within a unit on the amount of
ammunition that may bc expended by that unit. At army group and
army level, the term is also used as a forecast of ammunition availa-
bility. The available supply rate is computed on, and applicd to,
tactical weapons only; that is, the weapons in divisions, and the crew-
served weapons in nondivisional tactical units. Weapons in combat
service support units and service support units are excluded unlcss
unusual circumstances necessitate their employment in a combat role.
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c. Supply to Units Within Combat Zone. The efficient operation of
the ammunition supply system in the combat zone depends upon the
maintenance of basic loads, by drawing ammunition from the depot
or supply point designated to support the unit. Maintenance of the
basic load is the responsibility of the unit commander. The supply
installations supporting the unit will fill transportation orders re-
ceived bearing the statement: “Required to Replenish Basic Load (or
Required for Immediate Consumption): Expenditures Are Within
Authorized Available Supply Rate.” When an ammunition supply
point is unable to fill transportation orders, the supply point com-
mander reports that fact promptly to the army ammunition supply
officer, requests instructions as to where the ammunition can be ob-
tained, and instructs the unit ammunition representative accordingly.

d. Ground Ammunition Day of Supply. The ground ammunition
day of supply is the estimated quantity of ammunition required per
day to sustain operations in an active theater in wartime. It is
expressed in terms of rounds per weapon per day for ammunition
items fired by weapons, and in terms of other units of measure for
bulk allotment and other ammunition items. It is used by the De-
partment of the Army for overall supply planning and supply control
purposes and by theater commanders in establishing theater stock
levels. The basis is applied to weapons authorized to be in the hands
of all troops in the theater, beginning with their arrival in the theater.
The ground ammunition day of supply, as established, includes the
proportion of types of rounds for each weapon and the proportion of
types of fuzes for each of the various types of rounds. The ground
ammunition day of supply is contained in SB 38-26. It is for use,
initially, in a newly established theater and is the basis for initial
stockage of the theater, and for use until such time as experience pro-
vides a firm basis for correction. It is applicable to a balanced
theater Army command of not less than 150,000 men, and will require
evaluation and may require adjustment should the Army command
be unbalanced or consist of a lesser number. It is used for detailed
current planning and supply purposes and is established for major
overseas commands, specifically Europe, Far East, Alaska, Pacific,
and Caribbean. It is applicable to currently assigned troop strength
and organization. It is established by the Department of the Army
in conjunction with appropriate theater commanders. In the event
that an established theater becomes active, the ground ammunition
day of supply established, and published in the Supply Supplement
for that theater, continues in effect until such time as experience de-
termines that revision is required. It is the responsibility of theater
commanders, for both new and established theaters, to make contin-
uous studies of ammunition expenditures, and recommend to the De-
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partment of the Army necessary ehanges to established ground am-
munition days of supply, in order that planning data will be main-
tained eurrent. Due eonsideration will be given to the fact that in-
ereases in the ground ammunition day of supply will result in inereases
in produetion.rates, will require additional manpower and raw ma-
terials, and may require additional manufacturing faecilities. When
a reecommended increase must be supported from new proeurement,
normally & time lag of from 9 months to 12 months oeeurs between
the theater recommendations for the inerease and the aetual reeceipt
in the theater of operations. Deereases in requirements for ammu-
nition will be promptly reported to the Department of the Army in
order that production programs may be adjusted as promptly as
possible, with the release of manpower, faecilities, and raw materials
to other ehannels.

e. Army Commander. The army commander is responsible for—

(1) Evaluation of the required supply rates submitted by the
Corps and other taetiecal organizations assigned or attached
to the army and submission of a consolidated required supply
rate to the army group eommander.

(2) Determination of available supply rates to eorps and other
tactieal organizations assigned or attached to the army.

(3) Submission of ammunition status reports.

(4) Recommendation of basie load to suit his mission.

(5) Maintenance of adequate tactical reserves in army ammuni-
tion installations and distribution of ammunition within the
army area. _

(6) Calling forward ammunition from the eommunieations zone
to replenish withdrawals from army ammunition installa-
tions.

(7) Enforeement of supply economy.

f. Corps, Division, and Other Tactical Unit Commanders. Corps,
division, and other taetieal unit commanders are responsible for—

(1) Evaluation of the required supply ratcs submitted by sub-
ordinate tactical commands and submission of a eonsolidated
required supply rate to the next higher tactical commander.

(2) Determination of the available supply rates based on avail-
ability to subordinate taetieal commanders.

(3) Maintenanee of basie loads at prescribed level.

(4) Enforcement of supply eeconomy.

g. Procedures. See FM 9-6, Ordnanece Ammunition Service in the
Field, and FM 100-10, Field Serviee Regulations, Administration.
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104. Ordnance Ammunition Day of Supply Data—Weapons

Information regarding estimated average quantity of ammunition
required per day to sustain operations in an active combat theater is
contained in DA Supply Bulletin 38-26, Ammunition Day of Supply
(U). Proportion of types of rounds, fuzes, and extra fuzes is included
where applicable.

105. Ordnance Ammunition Day of Supply Data

Information regarding estimated average quantity of demolitions,
explosives, grenades and pyrotechnics required per division per day
to sustain operations in an active combat theater is contained in DA
Supply Bulletin 38-26.

106. Basic Data—Chemical Ammunition

Information regarding estimated average quantity of chemical hand
grenades, smoke pots, land mines and incendiaries required per or-
ganization per day to sustain operations in an active combat theater is
contained in DA Supply Bulletins 38-26.
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107. Combat Vehicle Ammunition Data

Armament Miscellaneous stowage® Ammunition
1 2 3 4 5 (] 7 8 9 10 11 12 13 14 15 16 17 18
Rounds per vehicle Ammunition stowage Rounds per vehicle
Flares. (in rounds per vehicle) in trains
Principal Cal. Cal. QGrenades |signal | Miscella-
Combat vehicles weapon .30 .50 per ve- {ground{ neous per
MG MG hicle per vehicle Prin- { Cal. | Cal. | Cal. | Prin- | Cal. | Cal. | Cal. | Prin- | Cal. | Cal.
vehicla clpal .30 45 .50 | clpal .30 45 .50 cipal .30 .50
weapon] MG [SMQG{ MG |weapon| MG |SMG| MG |weapon| MG | MG
Car, half-track, M2A1, |_ceeooooooaeen 1 1| 10 band..... 12 | 14 mines  |-oooo... 7,750 | 640 | 700 |-ooo-.-. 7,750 | 540 [ 700 |.cnee-.. 0 0
(TM 9-710) (TM AT.
1710A.).
Carrlage, Motor, 76mm | Gun 76mm = |........ 1|12hand. .| 4 pots, HQO, 83| 450 |oceccofoomoee 45| 450 {.o. 840 |oceeeencfaaiiaa 0
Gun M1, (TM MI1A10 or 18 Sig
9-755). MI1A2. AC.
Carriage, Motor, 105- | How, 105mm |........ 1| 8hand. o) eaeeas 276 foemnns 750 | 990 126 foeeeo- 750 | 980 150 | eee-. 1}
mm How, M37, (TM M4,
8-717).
Carriage, Motor, 155mm | 155-mm Bow., |ooececeeofccacaoo. 12hand. .o feeeemee | mcccccaes 210 |aeen-. 420 | 22 | ... 420 {aoooo 188 | ene-e 0
How., M41, (TM9-744). MI1.
HE- 20
Carriage, Motor, 155 | 155MM GUR  |-eecemnfeccene. 10 rifle, 12 oooar | oeeeeeeeeee 173 | feeeee gl e I N T SO
mm Gun, M40, (TM | M2 hand. Pr“‘; P
9-747).
HE- 12
Carrlage, Motor, 8-inch | 8inch Bow., M1 ].eceeees|eeen. .. 10 rifle, 12 feeceee|ececmannn SO [ T 3 N F A g;‘;‘; ;g ............ 136 [-ccmonfeee- .
How,, M43, (TM 8- or M2. hand.
747). Prim 50
Carriage, Motor, Multi- | 4-cal. .50, M@, |cceceool]eeaeanos 10 rifle, 26 |occcce |ocommmmccccean)camccmaafaaanan 420 17,100 |oooceos|aceane 420 (6,000 |-cecaenclemcnes 2,100
plegun M16, (TM M2, band.
9-710).
Carriage, Motor, Twin | Twin 40 Gun, |ececeecc)ecaaaas 10 rifle, 12 720 |oooean 480 352 480 368 fceenc)accana
40-mm Gun, M19Al, M2. hand.
TM 9-761). .
Carrler,  Half-track, | 81-Mort, M1..._|oceaaeao 1| 12hand.. .o fceaeoo. 12 mines, 120 ... 600 | 715 7 D 600 { 400 28 eceene 318
Mortar, 81-mm M21, AT.
(TM 98-710).

‘ -

LO}



ATNO 3SN ViJid40 HO4

LET

Carrier, half-trock, [cocecececoccccanan 3 1] 10band..ces]canaen 14 mines, |........ 7,750 | 540 | 805 |eeeeccee 7,750 | 540 | 700 |cecocae- 0 105

MOAL. (TM 9-707). AT,

Carrier, personnel, half- |....... evevone—an 1 22hand. ... |oceo.o. 24 mines, [-eeee... 4,500 [ 540 4,000 | 540 |oooii]eccenans 500 |......
track, M3, (TM AT.

9-710).

Corrier, personnel, half- | ooeooaaeaea . 1 1) 22hand__...|...... 24 mines, {........ 7,750 | 540 | 805 |occeeeen 7,760 | 540 | 700 0 105
troek, M3Al, (TM AT,

9-710).

Gun, 165mm, 8P, T07 | 165-mm Gun....| _eee__. 1) 8hand._....|..._... . 170 180 | 945 20 |eeee-.- 180 | 945 150 |.....- 0
(TM 9-7212).

Howlitzer, 106~-mm, 8P, | 105-mm, How._._|__..._.. 1| 8 Grenades |....... 275 045 102 |.....- ) 180 | 945 173 |eeece- 0
T98, E1, (TM smoke or

9-717A). frag.

Howltzer, 166-mm, 8P, | 156-mm HoW ... |-cceeeo. 1| 8grenades, |-aoe.-- 89 946 30 {eeeeen 180 | 048 50 loecen- 0
Ty, EI, (TM smoke or

+9-1730B), frag. HE- 10

Howltzer, 8In, SP, T108, 84nch  How., |........ 1] 8hend...... 148 pob | ot s | o0 | 138 ... 0
.(.’I‘M 9-7220). T89. Prim | 50

Tank, Light, M24, (TM | 76-mm, M6...... 2 1} 8hand_..... ) b 63 4,375 { 180 | 530 48 (4,125 | 180 | 426 6| 250 105
9-720).

Tank, 76-mm Gun, | 76:mm, T91E3._ 1 1l 8hand. .o mmcccceaeae 62 5,475 ... 735 57 15,225 (..o 630 65| 250 105
M41 (T'M 9-730).

Tank, 76mm QGun, | 76-mm, T91E3._|........ | 1] 8hand...... 12 | eceacaaaes 70 5,000 |-co--- 735 60 |cecenn 180 |4, 630 [ 38 R— 105
M4{EL. (T'M 9-730).

Tank, M, M4Al (76~ | 75mm, M3...... 2 1) 12band.. .. )ceceoifaccanas . 114 5,750 | 600 ; 840 90 {4,750 | 600 { 630 24 |1,000 210
mm Gun), (TM 9-

731AA).

Tank, M, M4A3 (76- | 76-mm, M3._...._ 2 1| 12hand._... 102 5,750 | 600 | 826 97 |4,750 | 600 | 300 5 (1,000 525
mm Gun). s .

Tank, M, M4A3 (105- | 105-mm How., 2 1(12band..._. 79 5,000 ] 000 840 66 |14,000 [ 900 | 630 13 (1,000 210
mm Howitzer). M4,

Tank, M, M4A3E2 (76- | 75>mm Gun, 2 1| 12hand.._.. 132 6,600 | 900 | 735 104 (6,250 | 900 | €30 28 | 250 105
mm Gun) (wet) ase Ma3.

sault.

Tank, M, M4A3ES__.._ 76-mm, M1A2___ 2 1 94 6,875 ] 900 | 735 71 16,8751 000 { 525 23 0 210

Tank, 00-mm Gun, M26.| 00-mm, M3...... 2 1 80 6,000 | 900 735 70 5,500 | 900 | 526 10 | 500 210

Tank, 105-mm, How, | 105-mm, How... 2 1 87 6,750 | 900 | 760 74 (5,600 | 900 | 650 13| 260 210
M45.

Tank, 90-mm Gun, | 00-mm, M3A1__. 2 1| 12bhand..... ) b 80 6,000 | 180} 735 70 15,600 | 180 | 525 10 | 500 ‘210
M4é.

Tank, 80-mm Gun,M47. | 90-mm, T119.... 2 1| 8hand...._. 12 et 87 7,000 '...... 3,200 71 '6,650 ' 180 '3, 000 16 1 350 200

* Included in basie loads,
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i Armament M iscellaneous stowage* ) Ammunition
1 2 3 4 5 [} 7 8 9 10 11 12 13 14 15 16 17 18
Rounds per vehicle Ammunition stowage Rounds per vehicle
Flares, (In rounds per vehicle) in traing
Principal Cal. Cal. Qrenades |signal| Miscella-
Combat vehicles weapon .30 .50 per ve- lground| neous per
MG MG hicle per vehicle Prin- | Cal. | Cal. | Cal. { Prin- | Cal. | Cal. | Cal. | Prin. | Cal. | Cal.
vehicle cipal | .30 5 { .50 | cipal 30 5 50 | cipal 30

.4 R 45 B . .50
weapon| MG {SMG| MG {weapon| MG |SMG| MG |weapon| MG | MG

g Tank, 90-mm Gun, | 90-mm, M41.._.. 1 1} 8hand._..... 77 (6,650 | 180 | 605 60 {5,800 | 180 [ 500 17 | 750 105
M48.
£ Tank, 120-mm Gun, { 120-mm, T123E1. 2 1{12hand..... 43 18,850 | 180 (1,105 33 |8,850 { 180 |1,000 10 | 500 1056
o  T4#EL
"M Vehicle, Landing jeeceeceecceeooooo. 2 2| 24bhand__... 4,000 5,000 4,000 5,000 0 0
E Tracked, (Unar- !
€ mored LVT (4). .
3=  Vehicle, Landing, LVT, | 75-mm How., 3 24hand._.__. 6MB | eecaeee. 100 (6,000 100 |6, 000 0 (I .
~ (A)(4) Tracked, (Ar M2 or M2A1.
[— mored) LVT (A) (5).
&% Vehicle, Armored, In- ) U P Rocket 3.5 [cemomcns|ocaaen 180 {1,800 180 (1,800 |oceecccc|acnaea- 0
M fanery M75 (T18E). 10 rds.
€ Vehicle, Utllity, Ar- 1|12hand.....|-...... 4 pot smoke. | ooocooi|iomenifonnn- 900 | When |-ococ|ecneen 10, 2 I P, 0
IE mored, M39, P.M.
42
= rds.
- 3 in.
Vehicle, Armored, In- b S PR S Rocket 8.6 [eceeencfomcne 180 {1,800 |acmceecfonanan 180 {1,800 |-ccana-- cvamae 0
fantry M59, } 10 rds.
Vehicle, Tank, ReCOV* |.uveececancannncas ) B I 20 hand..... 12 | 6 pot smoke.|.._..... 6,250 |oeooce|cmemen|cmmn—ae 6,250 |aeecmn|mcmen|cmcmceec]|meemen|aena. -
ery, M32A1B3.
Vehlcle, Tank, Recov- 1{20band._.___|eceeeo. Rocket 3.5, |eeceeeec]aaaee 180 (1,815 |- cmcec]cccmaa]camene 1,600 [cccccmacfacaan- 313
ery, M5l, 10 rds 6
pot smoke.
Vehicle, Tank, Recov- 1}20band.....|eeceuen Rocket 3.5, 2,250 1,365 |. 2, 000 1,050 250 315
ery, M74. 10 rds 6
pot smoke.

* Included in basic load.

‘ ' ' ‘ - ! ° ¢
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108. Estimated Expenditures of Ammunition.
a. Ammunition Per Weapon Per Day, Expressed in Rounds.*

ATNO 3SN TVI0I440 HOd

€T

R IEEEREREENEEEEERE
Type of combat
Attack of position Dofense of position
Covering Rotire- | Assault
Permanent forti- | Deliberately or- and Inactive|Meeting mentor|{ of Pro-
faacon | O guniaed Hastlly | G007 | mirst [succced| o | “mome | o [dolay ing| nosu | t2cted
gan- | o oiion day |ingdays action shore
First |Succeed-| First [Succeed- tzed
day |ingdays day |ingdays
1| Plstol,cal 45, o..oo.o__. PR 2 1 2 1 1 1 2 1 0.2 1 0.2 0.3 2 0.3
2 | Carbino, eal .30 .o oo 6 3 6 3 5 4 8 6 1.0 4 1.0 3.0 5 2.0
3 | Riflo, cal .30 20 15 20 15 15 15 25 15 5.0 15 3.0 10.0 15 6.0
4 | Rifle, automatie, cal .30...... PR, 70 40 65 35 50 40 80 50 15.0 40 8.0 30.0 50 20.0
5 | Gun, machlne, cal 30 ... ....__._. 170 100 160 90 120 100 200 120 40.0 100 20.0 70.0 120 50.0
6 | Gun, submachlinc, cal 45__. 35 20 35 20 25 20 40 25 8.0 20 4.0 15.0 25 10.0
7 | Gun, machine, cal .50 (HB) 1. 50 30 50 30 35 30 60 35 15.0 30 5.0 20.0 35 20.0
8 | Mortar, 60-mm__ 17 10 16 9 12 10 20 12 4.0 10 2.0 7.0 12 5.0
0 | Mortar, 81-mm 70 40 64 35 50 40 80 50 18.0 40 80 30.0 50 20.0
10 | Mortar, 4.2-in_.__ 70 40 64 35 50 40 80 50 16.0 40 8.0 30.0 50 20.0
11 | Riflo, 57-mm (rccoiliess).. 10 6 10 [} 7 6 12 7 2.0 [} 1.0 5.0 7 3.0
12 | Rifle, 76-mm (rocoiiless) .. .......... 7 4 7 4 5 4 8 5 2.0 4 1.0 3.0 5 2.0
13 | Howitzer, 75-mm.__. ... ....... 85 50 80 45 60 50 100 60 20.0 50 10.0 35.0 60 25.0
14 | Howitzer, 105-mm towed or SP 150 90 145 80 110 90 180 110 35.0 90 18.0 65.0 110 45.0
15 | Howitzer, 105-mm M4 (tank)._..__. 22 12 20 11 15 12 25 15 5.0 12 3.0 8.0 15 6.0
16 | Howitzer, 155-mm towed or SP..____ 120 70 110 85 85 0 140 85 30.0 70 15.0 50.0 856 35.0
17 | Gun,75-mmtank.___.__...... 15 8 13 7 10 8 16 10 3.0 8 2.0 5.0 10 4.0
18 | Gun,76-mm..... 15 8 13 7 10 8 16 10 3.0 8 2.0 5.0 10 4.0
10 | Gun, 90-mm tank and antitan 22 12 20 11 15 12 25 15 5.0 12 3.0 8.0 15 6.0
20 | Gun, 155-mm towed or SP.___ 85 50 80 45 60 0 100 60 20.0 50 0.0 0.0 60 25.0
21 | Gun,8-in.. 27 16 25 15 20 0 32 20 7.0 16 0.0 0.0 20 8.0
22 | Howitzer,8-In 85 50 80 45 60 0 100 60 20.0 50 0.0 0.0 60 25.0
23 | Howitzer, 240-mm. .o coooeoeeoo.. 50 30 50 30 35 0 60 35 12.0 30 0.0 0.0 35 15.0
24 | Launcher, rocket, 2.36-in_. .......... 7 4 7 4 5 4 8 5 2.0 4 1.0 3.0 5 3.0
256 | Launcher, rocket, 3.5-in_.._.__.._._. 5 3 5 3 3 2 6 4 1.0 2 1.0 2.0 4 1.5

*Figurcs were derived from a study.of World War II expericnee plus consideration of postwar doveiopments of materiel and reorganization of units. The quantitles are repre-
sentativo of actuaj requirements when applied to units of regimental size or larger.
I Muitiple mounts wlli requlre specified quantities for each barrei.
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b. Ammunition Per Type Unit Per Day, Expressed in Tons.

1 2 3 4 5 6 7 8 9 10 1 12 13 14
Type of combat
Attack of position Defense of position
Covering Retire- | Assault
Permanent forti- | Deliberately or- and Inactive|Meeting ment or of Alrborne
fication ganized Hastlly | security situa- | engage- | Pursult |[delaying] hostile | assault
organ- | force- First |Succeed-| tion ment action | shore
ized action day |ingdays
First {Succeed-| First {Succeed-
day |ingdays| day |Ingdays
1 | Divisionalsliee ... .oocumooaaee . 850 500 800 450 600 400 1,000 600 200 600 100 350 600
2| Afrborne division. 466 271 437 249 329 197 545 321 116 267 . 60 192 333 286
3 | Armored division. 512 297 480 271 361 222 597 366 125 202 86 208 366 [-aemmnen -
4 | Infantry division._..._.__..._..__.__. 544 317 511 289 336 243 638 390 146 313 69 226 300 |acacneea
5| Corps artillery 155-mm howitzer
121 71 111 66 86 80 142 86 30 71 16 81 86 |_cooncan
[}
69 40 65 36 48 0 81 48 16 40 0 0 48 |.nae “aca
7
116 68 110 62 82 0 137 82 27 68 0 0 82 [ammmmnaaa
8 | Army artillery—8-in gun (per bn)... 3 20 3 18 26 0 39 25 9 20 0 0 26 |occmaana
9 | Army artillery—240-mm howitzer
(0315 304) 1) F N 71 42 71 42 49 0 84 49 17 42 0 0 49 | ieeaneaa
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109. Field Artillery Ammunition Expenditures

a. Ezpressed in Rounds Per Weapon Per Hour. (These figs. are
suitable for computing expenditures for periods of time less than 6
hours.)

1 2 3 4 5
Average rate per gun per hour
1 Kind of fire or phase of action
105-mm | 155-mm 155-mm 240-mm
howitzer | howitzer | gun—8-in | howitzer—
how., §in gun
2 | Advance guard action, development, and deployment.. 25 12 JU
3| Preparation . e eeeees 80 25 25 5
Supporting fires during the attack (Inciuding counter-
battery):
4 First 2 BOUIS - o e oo e ammcmmmccmeccem o 50 25 25 5
5 After 2 hours e ememeemmcemeemmaeo 30 15 15 5
6 | Exploitation, pursuit, delaylng action, or delaying
enemy development _____ . eemoomccaaaeC 25 12 12 5
7 | Counterpreparation. .o ceeens 60 25 25 5
8 | Defensive fires agalnst Infantry attack (Including coun-
terhattery) o oo cecmemm—cecece———eeee 50 25 25 5
9 | Fortified position oo oo cemam o emccemeee 50 25 25 8

b. Expressed in Tons Per Battalion Per Hour. (These figs. are
suitable for computing expenditures for periods of time less than 6
hours.)

Average tonnage per hattalion per hour

1 Kind of fire or phase of action
105mm | 155-mm 155-mm 240-mm

howitzer | howitzer gun howitzer

2 | Advanee guard, action, development, and deployment._ 11.02 12.85 {occccemomcfeccccaee s

3| Preparation. . oo e eeee 35.28 25, 87 20. 55 6. 98
Supporting fires during the attack (including counter-
battery): .
4 First 2 hours 22,05 25. 87 20.55 6.98
5 After 2 hours 13.22 15. 52 12.33 6.98
6 | Exploitation, pursuit, delaying action, or delaylng
enemy development . oo oo mameeeo- 11.02 12. 42 9. 86 6. 98
7 } Counterpreparation . - ceeceecmmomacaooen — 26, 46 25,87 20. 55 6.08
8 | Defensive fires agalnst Infantry attack (lncludlng
counterbattery) o cecccceerommccaramcaliascccccsmcenan 22.05 25,87 20. 55 6. 98
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110. Ammunition Supply Data—Airborne Division

1 2 3 4 5
Total hasic load How carrled
Rounds| No.
1 Weapon (unit) per of

weapon|Weapons| Rounds] Tons | Indi- | Vehi- | Trains
vidual | cle

DivHQ & HQ CO, TOE 57-1A & 57-24,
BAND, TOE 12-107, SIG CO, TOE .
11-557A; MP CO, TOE 19-97A; REPL
CO,TOE 20-7; PRCHT MAINT CO.,
TOE 10-337A; AT PLAT, TOE

57-19A:

2 Carbine, eal. .30, M2___ ... 90 686 { 61,740 1.019 60 30 |-

3 Gun, machine, cal. .30 (L)-—ccaooo.. 4,000 3 | 12,000 462 |- .| 4,000 |-oa____

4 Gun, machine, cal. .50, M2___________ 530 14 7,420 1.378 |coeo o 530 |-ccee--

5 Gun, submachine, cal. 45____________ 90 125 | 11,250 . 309 30 60 |acaaaan

6 Gun, 90-mm, AT, on carriage, Abn___ 105 6 630 | 20.475 |-cco__. 75 30

7 Launcher, Rkt, 3.5-in, M20___________ 4 36 144 675 | 4 |

8 Pistol, Auto, cal. .45, M1911A1_______ 21 94 1,974 .054 b1 R SN P,

9 Rifle, Auto, cal. .30, Browning,

MIOIBA2. - eceecccmccmccmcecmee 500 1 5500 .206 180 )

10 Rifle, US, cal. .30, M1._.___._________ 96 477 | 45,792 | 1.969 48
11 Rifle, 106-mm, M27, on Mt M75______ 20 3 60 | 2.160 J._oo...
12 Grenade, hand - _ . |oomaiaa]oaoo 750 s 3 TR,
13 Grenade, rifle_ __ oo e 770 L1158 f . (U [ .
14 Total RO PR PRI A 30.611 | |- caac|aaeoa

ORD MAINT BN, TOE §-35: e
15 Carbine, cal. .30, M2 - cooeoeoeoeee 920 159 | 14,310 | .236 £ 3% I N .

16 Gun, machine, cal. .30, Browning,

MI919A4 e caea 4,000 10 { 40,000 1.540 4,000
17 Gun, machine, cal. .50, M2_______. —a- 530 11 5, 830 1.079 [cacaoat 530 |acccom
18 Gun, submachine, cal. .45, M3Al__.__ 90 50 | 4,500 .124 90 |occcaee cecmeam
19 Launcher, Rkt, 3.5-in. M20______ccaeo 4 6 24 L113 4
20 Pistol, auto, cal. .45, M1911A1_____ ——- 21 7 147 .004 b3 ) [ P,
21 Rifle, US, cal. .30, M1__________.__.__ 96 111 | 10,656 X530 PRSI PRI R,
22 Total RN SV U PN 3.554 [cccmmcca)ommmma e

QM CO, TOE 10-17:

23 Carbine, €3l .30 coc-occcacccamacmoan 90 149 | 13,410
24 Gun, machine, cal. .50, M2 ___.._.._. 530 11| 5,830
25 Gun, submachine, cal. .45 .._.... 90 4 360
26 Launcher, rocket, 3.5dneh. cacecaaaa.o 4 5 20
27 Pistol, automatic, cal. 45. ... 21 3 63
28 Rifle, cal. .30, M1 63 | 6,048

29 Grenade, hand 200
30 QGrenade, rifle__ P 320
31 Total 2.357 e feceef e e

RECON CO, AIRBORNE DIV, TOE

57-57:

32 Carbine, cal. .30 o cemeicecaeaaas 80 45 | 4,050 .067 45 30 15 ‘
33 Gun, machine, cal. .30 flex______...... 3,000 18 | 54,000 | 2.079 [-cccaeeo 1,50 | 1,500
34 Gun, machine, cal. .50 HB, flex___.___ 630 3 1,8% 525 105
35 Gun, submachine, cal. .45%___________ 100 30 | 3,000 60 40
36 Launcher, grenade, cal. .30 M7A17.__ 6 18 108 (O] )

See footnotes at end of table.
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1 2 3 4 5
Total basicload How carried
Rounds| No.
1 ‘Weapon (unit) per of
weapon|Weapons| Rounds| Tons | Indl- | Vehi- | Trains
vidual cle
RECON CO, ATRBORNE DIV, TOE
57-57—Continued
37 Launcher, rocket, 3.5-inch____.__..... 14 ] 126 059 foecccaan 12 2
38 Mortar, 81-mMM . e eeececcecaan 95 3 285 1,382 fooeeeooo 60 35
39 Pistol, auto, cal. .45 _ o ccceeacana- 21 19 399 .011 2] |ovemmen]eccaaas
40 Rifle, auto, eal. .30____.__.___________ 1,000 3{ 3,000 .113 60 480 460
41 Rifle, US, cal. .30 120 57 | 6,840 . 204 48 48 24
42 Rifle, 75-mm_ ... 42 ] 252 2,772 |oceeeeoe 34 8
43 Demolition set, Nr 68 ______|occcooee 3 | 541bs. 030 focacaooo X laeaeeen
(For flares, grenades, etc., and ali am.
miumnition for all SNL weapons, sce
paragraphs 105-107 and 110.)
44 4 0] 1 RIS RIS AN AU, 7.399 |ocooafemm e feaaae
ENGR COMBAT BN, ABN DIV,
TOE §-225A:
45 Carbine, cal. .30 - caee oo 90 107 | 9,630
46 Gun, machine, cal. .30 (L). —...._____ 2,000 18 | 36,000
47 Gun, machine, cal. .50 ...
48 Gun, submachine, cal. .45
49 Launcher, rocket, 3.5-inch
50 Pistol, cal, 45 ccc oo caeaeees
51 Rifle, cal. .30 ceocoooaaeoo S,
52 Explosives 12,140 1bs plus 15 percent
for containers. v oceccmcmecimaaaeae
53 Flare, trip.. oo ccmcccececcan
54 Grenade, hand____.._..
55 Grenade, riflo__...
56 Minc, AP, M3 o cauaeae.. meccecccee
57 Mine, AT, M6_____oeeeo_...
58 TOtal... e eceeceemecccceeemae

JFaddIN3esIIazagees

-~
-]

Three (3) ABN INF REGT (EA), TOE
7-31:

Carbine, eal. .30 oo cooneaooe
Gun, machine, cal. .30
Gun, machine, cal. .50
Gun, submachine, cal. .45, _.__.._...
Gun, 90-mm

Launcher, rockct, 3.5inch.cceocaao ..
Mortar, 60-mm.
Mortar, 81-MM . cc e eanaacacaacannn
Mortar, 4.2-inch

Pistol, cal. 45, .o cceeeeceaaeae
Rifle, Auto, ¢al. .30 cacceoaaaaaaaoo.
Rifle, M1 and MI1O._ __ceoooeennn..
Rifle, 57-mm .o cmeeeeeemeae
Rife, 75-MM . cceccccccccmcccceann
Rifle, 106-mm, on mount, recollless. ..

Flares, trip.-c......
Grenade, hand..--.....

Grenade, rifle__.
Mines, AT, HE, L, M7A1.

Total—one regt__._

See footnotes at end of table,
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110-111

1 2 3 4 5
Total hasic load How carried
. Rounds) No.
1 ‘Weapon (unit) per of
weapon|weapons| Rounds| Tons | Indi- | Vehi- |Trains
vidual | cle

ABN DIV ARTY, TOE 6-200A:

79 Carhine, cal. .30 . 90 1,186 (106, 740 1. 761 60 30 |acmeaa
80 Gun, machine, cal. .30, MI1919A4,

_ flexihle. oo 3,250 42 136, 500 5.255 |eemcecac 1,000 | 2,250
81 Gun, antiaircraft, twin 40-mm (ea)__. 264 24 6,336 | 20.909 |- ... 144 120
82 Gun, machine, €al. .50 - cco e ca___ 530 157 1 83,210 | 15.304 [..___.__ 530 [o-—..-
83 Gun, CA, cal. .50 (multiple mount 4

F=451 1 1) 5,300 24 127,200 | 23. 532
84 Gun, suhmachine, eal. 45 ________ 90 368 | 33,120 .91l
85 Howltzer, 105-mm*__.._. - 250 54 | 13,500 |330. 750

86 Howltzer, 155mm._..._. - 150 18 | 2,700 {155.250

87 Launcher, rocket, 3.5-inch_ . 6 2451 1,470 | G.894

88 Pistol, cal. 45 _...__._. - 21 59 1,239 .034

89 Rifle, US, cal. .30, M1. - 72 1, 448 |104, 2506 4. 483

90 Grenade, rifte.. .. oo |eocoofamaaaao 170 . 260

91 017 EN PRI RIS FURIPRIRN I 565,433 {_ ool

TK BN (90-mm GUN) TOE 17-25A:

92 Carbine, ¢al. .30 _____..____ 85 262 | 22,270 . 367 45 15 25
93 Gun, machine, cal. .30 Flex___________ 3,250 12 1 39,000 | 1.502 |.._._.__ 1,000 | 2,250
94 Gun, machine, cal. .50 HB Flex______ 525 14 7,350 | 1.359 |oceoaen.. 525 |oceea..
95 Gun, suhmachine, cal. 456 __________ 100 156 | 15,600

96 Launcher, rocket, 3.5-inch___ - 9 20 180

97 Mortar, 81-mm.__.._._._._____ - 120 1 120

98 Pistol, Auto,cal. 45 ... 21 371 | 7,791

99 Rlfle, Auto, ¢al. .30-ceccceeaeaaoo—-f 1,500 1] 1,500
100 Rifle, US, cal. .30 M1_..oooooeoeeaan - 120 21 2,520
101 Demolition Sot #6_ o oo occcceeifeeicecer] 1 fecaaeaes Negl

200 | 3.200

102 Mines, AT M6A2

103 TOta] e e 8601 |ocmcmmmc)emmmmefeaes

*Howltzer, 75-mm pack, issued In lieu of 105-mm how when authorized hy ZI army commander or
theater of operations commander.

For oxplanation of notes, see paragraph 111,

For total weight of basic load, sce paragraph 111d.

111. Ammunition Supply Data—Armored Division—Basic Load
a. Basic Load. The data contained in the tables in b below indicate
that portion of the basic load of ammunition for the weapons author-
ized 'the unit by the appropriate TOE. Additional ammunition
required to complete the unit’s basic load is dependent upon the type
of combat vehicles and the number of each authorized. This addi-
tional ammunition may be readily computed by utilizing the informa-

tion for combat vehicles contained in paragraph 107.

(1) To compute the basic load of ammunition of a unit—
(z) Determine the type of combat vehicles and the number of
each in the unit.
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(3) For each type of combat vehicle in the unit, multiply the

' number of rounds of each type ammunition per vehicle

(col. 2 or 3, par. 107) by the number of vehicles in the unit.
This determines the ammunition required for the vehicular
weapons.
. (c) Next add the amounts of ammunition determined above to
the amounts indicated in the appropriate portion of the
Table for TOE weapons contained in & below. The
- sum of these figures will give the basic load of ammunition
for the unit. Wcight of the basic load of ammunition can
be determined by using column 7, paragraph 104 which
gives weight per round.

(2) The basic load of Armor units listed in paragraphs 110, 112,
or 113 may be computed in the same manner as outlined in
(1) above.

(3) In ¢ and d below a list is given of the wcights of the basic load
of ammunition for each type armor unit utilizing spccific
vehicles as indicated and may be used for planning purposes
and supply problems.

.

b. Ammunition Supply Data—Armored Division ! 2

' : 1 : 2 3 1 5

Rounds Total basic load How carricd 3
per No. of
1 Weapon (unit) weap- | weap- ’
on ons t 3 |Rounds; Tons | Indi- {Vehiclet| Trains 3
vidual
HQ,ARMDDIV.TOE 17-1: .
2 Carbine, eal. .30 .. eaenn 90 126 | 11,340 | 0.187
- 8| - Gun, submachine, cal. .45¢__ 100 5 600 014
4 Pistol, auto, cal. 45_____.._. - 21 29 609 017
5 Rifle, US, cal. .30 M1 . .._....... '_ 96 45 ] 4,320 . 186
6 b 3T OSSR SRR (RSN IS 0 (RO SRR P,
HQCO,ARMDDIV.TOE 17-2;
7 Carbine, cal. .30 cecee ... 90 41| 3,690
-8 QGun, machine, cal, .30 Flex..._._... 2,000 6 | 12,000
9 Gun, machine, cal. .50 HB, Flex_.__ 525 41 2,100
‘10 Gun, submachine, cal, 45 __.__.__ 451 4,500
- 11 Launcher, grenade 7__.___. 9 60
12 Launcher, rocket, 3.5 inch.- 8 40
13 Pistol, auto, cal. .45._.....__ 19 399
14 Rlfie, auto, eal. 30— oo ... 31 3,000

See footnotes at end of table.

s06022°—56——16 FOR OFFICIAL USE ONLY 239



111

1 2 3 4 5
Rounds Total hasicload How carried 3
per | No. of
1 ‘Weapon (unit) weap- | weap-
on ons 12 |Rounds| Tons | Indi- [Vehiclet/ Trains ¥
vidual
HQ CO,ARMD DIV.TOE 17-2—Con.
15 Rifie, U. 8., cal. .30-—ccoceeeoeano 06 40 | 3,840 .165 48 48 |oceeeee
16 Rifle, 75mm____ - 48 3 144 1.684 |_______. [} 31 F——
17 B 11 Y USROS (RGN (RS SR b A% (1 Y PRI I, -
HQ & HQ CO, COMBAT COM-
MAND TOE 17-224:
18 Carbine, cal. .30 coooomoeomeaee 90 55 | 4,950
19 Gun, machine, cal. .30 Flex_..__.._. 2,000 3| 6,000
20 Gun, machine, cal. .50 HB, Flex.... 525 21 1,050
21 Gun, suhmachine, cal. .45 ¢ 100 20 | 2,900
22 Launcher, rocket, 3.5 inch__..__ 10 9 20
23 Pistol, auto, cal. 45 oo 21 22 462
24 Total ool - b N1~ Y [ R,
ARMD 8IG CO, TOE 11-57:
25 Carhine,cal. .30 oo 90 208 | 18,720 .309 45
26 Gun, machine, cal. .50 HB, Flex._.. 525 8| 4,200 IS ¢ £
27 Gun, submachine, cal. .45 ¢ 100 56 | §,600 154 40
28 Launcher, rocket 3.5 fneh. oo 10 10 100 o460 | ccaeae -
29 Pistol, auto, cal. .45 oooeeo... - 21 14 204 . 008
30 Rifle, U. 8., cal. 30 M1..__. _....... 06 84 | 8,064 7
3t A S S 2.064 ) F
MP CO, ARMD D1V, TOE 19-27:
32 Carbine, eal. .30 .o { 35| 3,150 .052 45 45 [caeeeo
33 Gun, machine, cal. .30 Flex_ 3| 6000 .231 | 2,000 |ceeeun.-n
34 Gun, submachine, cal. 456 _____._._ 5 | 5,600 .154 40 60
35 QGun, machine, cal. .50 HB, Flex_.._ 525 1 525 . 097 525 \
36 Launcher, grenade M7A1 7. 5 12 60 200 |acoonen- b jemoennn-n
37 Launcher, rocket, 3.5inch_..... K 3 15 2070 |eacane |3 P .-
38 Pistol, auto, cal: 45 - cceecaenen 21 105 | 2,205 . 061 p-) 3 R
39 Rifle, U. 8., ¢cal. .30 ccomemecemaenae 96 69 | 6 624 . 285 48 48 |oooeeen
40 B 5] 7Y R P 1150 | e
HQ &HQ CO, ARMD DIV TRAINS
TOE 17-62A:
41 Carbine, cal. .30__ o oo 90 25| 2,250 .037 45 [: 538 I
42 QGun, machine, cal. .30, Flex__._.... 2,000 5 { 10, 000 0385 |ocmees 2,000 |_coeeooo ,
43 QGun, machine, cal. .50 HB, Flex_.._ 525 21 1,050 2104 | o 525 |earmemea
44 Gun, submachine, cal. A45._.._. 100 351 3,500 . 096 40
45 Launcher, grenade M7A37_. - 10 2 20 .070 .
46 Launcher rocket, 3.5 inch. - 10 4 40 .188
47 Pistol, auto, cal. .45___. 21 3 63 | Negl
48 Rifle, U. 8., cal. 30 cscomoeeeao 96 17 ] 1,632 . 070 .
49 Total... . 1.040 .

See footnotes at end of table.
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65

66

67

69
70

71

8 8r8

1 2 3 4 5
Rounds Total hasic load How carried 3
per No. of
Weapon (unit) weap- | weap-
on ons ! ? {Rounds| Tous | Indi- |Vchiclet,Trains ?
vidual
BAND, ARMD DIV, TOE 12-107:
Carbine, cal. .30 oo 90 43| 3,870 . 064 00 [ccecamcc]amcanoae
L i3 Y I 084 ||
ARMD QM BN, TOE 10-45:
Carhine, cal. .30 ceeceean 90 180 | 16,200 .267 45
Gun, machine, cal. .50 HB, Flex._ 525 32| 16,800 | 3,108 {....._._
Gun, suhmachine, eal. 45_._.... 100 21| 2,100 .058 40
Launcher, rocket, 3.5 Inch__. 10 12 120
Pistol, auto, cal. 45________.... 21 b 105
Riflle, U. S, cal. 30 M1 . ___o...... 96 125 | 12,000
Total e i S, 4,505 |occcceca] i e
ARMD ORD BN, TOE 9-65:
Carhine, cal. 30 oo oemeas 90 367 | 33,030 . 545
Gun, machine, cal. .50 HB, Flex_ 525 281 14,700 | 2.719
Gun, suhmachine, cal. .45___._ 100 69| 6,900 . 189
Launcher, rocket, 3.5 inch_____ 10 17 170 . 797
Pistol, auto, cal. 45 . _._____ 21 10 210 . 006
Rifle, U. 8., cal. 30 M1 _____...._. 96 237 | 22,752 .978
bt 00017} RN (RIS (R Sua) S, 5.234 |||l
REPL CO, ARMD DIV, TOE 20-7: 10
Carhine, ¢al. 30 oo oo 90 27 | 2,430 . 040 45 45 |-
Gun machine, cal. .50 HB, Flex___. 525 1 525 097 oo
Launcher, grecnade M7A27____ b 52 260 R 1 (11 PO FE, 1np
Launcher, rocket, 3.5inch..._._._._ 10 4 40 88 | s 110
Rifle, U. 8., cal. .30 M1.___._._..._ 95 12 1,152 . 049 48 48 |-
Total JEO R SRR R 1184 || fas
ARMD ENGR BN, TOE 5-215:
Carhine, cal. .30 ____.. .212 45 15 30
Explosives (in demolition sets) 98020 [acaccmoc]oma e e
Gun, machine, cal. .30 Flex____.____ 2.333 {acooa - 1, 000 1, 000
Gun, machlne, cal. .50, HB Flex____ 525 28 | 14,700 { 2.719 {__._..__ 315 210
Gun, suhmachine, cal. .45%____. 100 83 | 8,800 .242 40 (111 [
Launcher, grenade M7A37__ 5 108 540 1 1.870 | _ce-.. 5 |occccann
Launcher, rocket, 3.5 inch._. 10 44 440 | 2.064 | ... 10 [ceceeen
Pistol, auto, cal. .45 ool
Rifle, U. 8., cal. 30________.___.___
Demolitlon Set No. 1.
Demolition Set No. 2% ...
Demolltion S8et No. 5. ocoooommamco]emenaeen 36 () T PR RN [P I

See footnotes at end of table.
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1 2 3 4 5
Rounds Total hasicload How carried 3
per No. of
1 ‘Weapon (unit) weap- | weap-
on ons ! 7 |Rounds| Tons | Indi- [Vehicle|Trains$
vidual
RCN BN, ARMD DIV, TOE 17-45:
87 Carbine, cal. .30 ... 90 327 | 29,430 . 486 45 30 15
88 Gun, machine, cal. .30 Flex_________ 3,000 41 (123,000 | 4.736 |.._____. 1, 500 1, 500
89 Gun, machine, cal. .50 HB Flex_._. 630 18 | 11,340 2.008
%0 Gun, suhmachine, cal. 458 ________ 100 18| 11,800 | .325 -
91 Launcher, grenade M7A27_________ 6 48 288 . 990
92 Launcher, rocket, 3.5 inch.___ - 14 37 518 | 2.420
93 Mortar, 8l mm._ ... 120 12 1, 440 6. 984
094 Pistol, auto, cal. 45 ... 21 154 | 3,234 .089
5 Rifle, auto, cal. .30. 1, 000 12 { 12,000 . 450
96 Rifle, U. S.,,cal. 30 M1________.___. 120 220 | 26, 400 1.135
97 Mines AT M6 oo o] ammcccee]eeeeena- 272 2.35
98 Sniperscope (carhine) .o ccooooo- 90 24 | 2,160 .04
99 b 1751 7Y (RO SRR (SRS JV 19.961 | feoomii s
ARMD INF BN, TOE 7-25: .
100 Carhine, cal. .30__ oo . 264 | 23, 760 392 15
101 Gun, machine, cal. .30 HV __ 1| 2000 .077 1, 000
102 Gun, machine, cal. .30 Flex_____.... 83 {249,000 { 9.587 1, 500
103 Gun, machine, cal. .50 HB Flex. __ 525 10 { 5,250 .971 210
104 Gun, suhmachine, cal. .458___. - 160 127 | 20, 320 . 559 60 -
105 Launcher, grenade, M7A27___...._. 6 146 876 | 3.020 5 1
106 Launcher, rocket, 3.5inch_____._... 12 56 672 | 3.152 [..____. 6 6
107 120 13 1, 560 7.566 |. 97 23
108 144 4 576 | 9.792 |- 74 70
109 21 94 1,974 . 054 b2 N DN SN
110 1, 000 34 | 37,000 1.388 60 480 460
111 Rifle, U. 8., cal. .30 M1__.. 120 408 | 48,960 } 2.105 48 48 24
112 Rifle, U. 8., cal. .30 MIC (Sniper’s) .. 96 36 | 3,456 .149 48 48
113 Demolition set #5° .. oo [ 30 - 04 Joeeaooo. X
114 Total. oo oo ccccccccemcccom e | el 38.816 |ccocccec]omeccaclocaaaaaa
TANK BN, (120omm GUN) TOE
17-35.
115 Carhine, €al. .30 cceeommmmmceeee 85 260 | 22,100 . 365 45 15 25
116 Gun, machine, cal. .30 Flex...._.._. 3,250 16 | 52,000 2.002 [eeeevann 1,000 2,250
117 Gun, machine, cal. .50 HB Flex....| 525 14] 7,35 | 1.359 525 [.ceeoeo.
118 Gun, suhmachine, cal. .458___ 100 168 | 16,800 462 60 40
119 Launcher, granade, M7A37.___.._._ 10 4 40 148 [ooooooo 3 &
120 Launcher, rocket, 3.5inch__.____... 9 20 180 844 | . 6 3
121 1 120 582 oo 97 23
122 4 576 9.792 |ceeeeen 74 10
123 365 7,665 217 b2 I PRSI R
124 1| 1,50 .056 60 480 960 .
125 30 3,600 .155 48 48 20
126 Sniperscope (carbine).. ... ........ 85 2 170 Negl 45 15 25
127 Demolition Set #. __ . I I Negl [oaeeeen- X femememen
128 Mines, AT M6A2_____.. 200 | 3.20 |eceeceocfemcmnnan 200
129 Total__.. - 16.294 -

See footnotes at end of table.
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Rounds Total hasic load How carried *
per { No.of
1 ‘Weapon (unit) ~ weap- { weap-
on ons 12 [Rounds| Tons | Indl- {Vchicle!| Trains $
vidual
TANK BN, (90-mm GUN) TOE 17-25

130 Carhine, cal. .30 _ceeeeeo. 85 276 | 23, 460 . 387 45 15 25
131 Gun, machine, cal. .30 Flex___.__.._ 3,250 12 | 39,000 | 1.502 |........ 1,000 2,250
132 Gun, machine, cal. .50 HB Flex.... 525 16| 7,875 1.457 |ooooo.C 315 210

- 133 Gun, suhmachine, cal. .458___ 100 165 | 16, 500

134 Launcher, grenade, M7A27 ________ 10 4 40

135 Launcher, rocket, 3.5inch_.________ 9 22 198

136 Mortar 81-MM e cccecamaean 1 120

137 Mortar 4.2 inch - 4 576

138 Pistol, auto, cal. 45 __coeeeceeono- 3719 | 7,959

139 Rifle, auto, cal. .30 1| 1,500
140 Rifle, U. 8, cal. .30 Ml...._........ 104 30| 3120 .134 i 48
141 Snlperscope (carhine) ..o 85 2 170 { Negl 45 15 25
142 Demolition Set #5__ Negl faaaeaaes D S
143 Mines AT MGA2 .o ccmaaae 3,20 fecemeobeooo_ 200
. 144 g N[0T AR SPRIIIIIN SRR N LI PR SN A

HQ & HQ BTRY, DIV ARTY,
ARMD DIV, TOE 6-301A

145 Carhine, €al. 30— oo 74| 6,660

- 146 Gun, machine, cal. .30 Flex___. 2| 4,000
147 Gun, machine, cal. .50 HB Flex.. 525 3| 1,575
148 Gun, submachine, cal. .45€__ 100 31 3,100
149 Launcher, rocket, 3.5 inch__ - 10 6 60

‘ 150 Pistol, auto, cal. 45._____ - 21 19 399
151 Rifle, U. S., cal. .30 Ml............. 96 63| 6,048
152 g o171 FERIOI IR RGN PRI (SRR, ) IS R+ U SRR PRSI PR,
FA BN, (1055mm HOW) SP ARMD
TOE 6-315
153 Carhine, cal. .30 ________. 00 256 | 23,040 .380 45 45 oo
154 Gun, machire, cal. .30 Flex____...._ 2,000 10 | 20,000 o860 [aecauae 1,000 1,000
155 Gun, machine, cal. .50 HB Flox..._ 525 14| 7,350 | 1.359 |eeooo.. 525 [oooooo
156 Gun, submachine, cal. .45¢__ 100 63 | 6,300 .173 40
157 Launcher, rocket 3.5inch______.___. 12 39 468 | 2.195 {-ao....
168 Pistol, auto, cal. 45 e 21 10 210 .006 b4 N P N
159 Rifle, U. 8., cal. 30 M1 ... 96 289 | 27,744 | 1.193 48 | ool 48
160 b \(1 17, U ERRRIOIN FRPIPRIMIN PPN SN, 6.166 |ocoeomee]caman et
FA BN (155-mm HOW) 8P ARMD
TOE 6-325

161 Carhine, cal. 30 . .ooooocae. 90 203 | 18,270 .301

. 162 Gun, machine, cal. .30 Flex__..._.._ 2,000 10 | 20,000 .T70
163 Gun, machine, cal. .50 HB Flex.__.. 525 13| 6,85 1.263
164 Gun, suhmachine, cal. 455._ 100 49 | 4,900 .135
165 Launcher, rocket, 3.5inch_____..... 10 35 350 | 1.642
166 Pistol, auto, cal. 45 o cooo.. 21 10 210 . 006

. 167 Rifte, U. 8., cal. 30 M1 __.._cuc.o.. 96 364 | 34,944 | 1.503
168 Total B.620 |oceeocae]ommmmmac]eaas

See footnotes at end of table.
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1 2 3 4 5
Rounds Total basic load How carried 8
per No. of
1 ‘Weapon (unit) weap- | weap-
on ons!3? |Rounds| Tons I!:tdl-l Vehiclet| Trains 8
vidua!

AAA AW BN (SP) TOE 44-75

169 Carhine, cal. .30 ... 90 549 | 49,410 .815 45
170 Gun, machine, cal. 50. HB Flex..__ 525 13 6,825 | 1.263 j.._...._
171 QGun, suhmachine, cal. .45¢6___ 100 139 | 13,800 . 382 40
172 Launcher, rockat, 3.5 inch__ 12 52 624 | 2.927 focee...
173 Pistol, auto, cal. .45 21 3 63 Negl 21
174 Demolition Sct #2. oo e 4. Negl |cceaene

175 4 o 17: | PR PRI (RSN PRSI RO, 5.387 |eccceae]ccmenaefaiaaas

! Weapons listed on standard nomenclature lists (SNL’s) for vchicles as OVM equipment must he in-
cluded in the computation of the fofal hasic load of a unit. Necessary information is obtained from para-
graph 107, or from appropriate SN'L (or technical manual) if vehicle is not listed.

9 Individual weapons computations are based on remarks column contained in the latest changes to
saction IT of the appropriata tahle of organization and equipment for those unlts for which such changes
have heen issued.

3 This column indicates a suggested distrihution only, and is not restrictive.

4 Includes trailer with towing vehicle when appropriate.

8§ In those units which contain no supply vehicles for the hauling of class V supply, hut do contain combat,
vehicles, only “‘vehicular stowage capacity,” of paragraph 107 is included in the basic load of the unit, and
tha ammunition listed in ‘‘trains’’, paragraph 107, is na¢ included.

8 Where vchicular stowage provides space for a greater numher of rounds for gun, submachine, cal. .45,
than indicated in this table, the full stowage capacity will he used in eomputing the hasic load of the unit.

7 “Rounds per weapon,” includes hoth the cartridge and the grenade.

8 Weight of “explosives’” only in demolition sets.

¢ Weight of all explosives in battalion shown under “‘explosives” includes the three types of demolition
sets listed plus the supplementary set. Tha weight in column 4b inciudes 15 percent added for weighy of
containers. All other entries on this lina are tha weight of tha explosive alone.

10 Additional transportation is required to transport this company. Organic transportation {s inadequate.

1 Ammunition for weapons in company headquarters is carried in “vehicle.” For ammunition for
weapons in replacement platoons, sea note 10.

12 5 cart. .

13 5 gren.

141 cart.; 1 gren.

18 Pounds.

16 Weight of explosives included under that heading
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c. Weight of Armored Division Basic Load of Ammunition (based on

type combat vehicles).!

Wt of basic | Wt of basic | Total wt of
Unit load for load for unit Total wt
TOE wpns { SNL wpns| basic load for div
(tons) (bons) (tons) (tons)

Hq, Armd Div, TOE 17-1_ e oecnmaenn o404 [cuemcaeaeen .404 .404
Hq Co, Armd Div, TOE 17-2. . ____...._.__ - 3.407 4. 584 7.991 7.091
Hq & Hq Co, Combat Command, TOE 17-22A___ - 1.022 4. 584 5. 606 16.818
Armgd Sig Co, TOE 11-57. e 2.064 .822 2.886 2.886
MP Co, Armd Div, TOE 19-27 1.150 1.150
Hq & Hq Co, Armd Div Trains TOE 17-62A______.... 1.040 1.040
Band, Armd Div TOE 12~107_ e eeermmeaee .064 .064
Armd QM Bn, TOE 1045.___ 4.515 4,515
Armd Ord Bn, TOE, 9-65__ e eceeee 5.234 5.234
Repl Co, Armd Div, TOE 20-7 _cceomccecaeneeeeee . 1.184 1.184
Armd Eng TOE 5-215 46. 389 9. 240 55. 629 55. 629
Recon Bn, Armd Div, TOE 1745. .« e ccoeeeeaaes 19. 961 57. 440 77.401 77.401
Armd Inf Bn, TOE 7-25_ . oo cicccemeeacacaea 38.816 35.830 74. 646 298. 534
Tank Bn (120-mm Gun) TOE 17-35 16.294 218. 021 234, 315 234,316
Tank Bn (90-mm Gun) TOE 17-25A e imemneae 15.972 221.012 236. 984 710.952
Hq & Hq Btry, Div Arty, Armd Div TOE 6-301A..._ 1.191 . 822 2.013 2.013
FA Bn (105-mm How) SP Armd, TOE 6-315.__.. 6. 166 131. 660 137. 826 413. 478
FA Bn (155-mm How) SP Armd, TOE 6-325. . ........ b. 620 222.788 228. 408 228. 408
AAA AW Bn (SP) TOE 44-75_ _ et 5. 387 121. 669 127.048 127.048

Total armored division 1 VRV on) PROR R J 2,189.114

d. Weight of Basic Load of Ammunition for Armored Units Other
Than Armored Division Units (based on type vehicles).?

Wt of basic | Wtof basic| Total wt
Unit load for load for for unit
TOE wpns | SNL wpns | basic load
(tons) (tons) (tons)
Hq & Hq Co, Armd Cav Regt, TOE 17-52A 1.963 4, 584 6. 547
Sve Co, Armd Cav Regt, TOE 17-53A e eeececcmenemen 7.164 2.745 9.909
3 Recon Bn, Armd Cav Regt, TOE 17-55__. 50.397 407,256 457.653
Total armored Cav T8t oo cceccemmmcnccacmiceaccmm———— 59. 524 414. 585 474,109
Hq & Hq Armor Group, TOE 17-32A .o oo ecimcmeeeeaes N4 I SN .713
Tank Bn (120-mm Gun) Non Div, TOE 17-35. 15,791 212. 866 228. 657
Amph Tank Bn, TOE 17-115A oo e eeeae oo 3.052 142, 416 145. 468
Amph Tractor Bn, TOE 17-125A oo omcmcceamceee 1.718 124.752 126. 470
Rcen Co, Inf Div, TOE 17-57 4.425 13.253 17.678
Tk Co (80-mm Gun) Inf Regt, TOE 17-37_ e ememmmceeee .954 64. 491 65. 445
Tk Bn (80-mm Gun) In{ Div, TOE 17-25A .o eemaeeae 8.079 216. 738 224,817

1 See note in paragraph 111d.

2 The following vehicles wore used in computing these weights:

Tank 76-mm Gun M41,

Tank 90-mm Gun M48,

Tank 120-mm Gun T43E1.
Vehicle Armored Inf M75.
Vehicle Tank Recovery M32.
Vehicle, Landing, tracked, LVT4.
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Vehicle, Landing, tracked, armd, LVT5.
Carrier, 81-mm mortar, half4track M21,
Carriage, mtr multiple gun (cal. 50 AA) M16.
Carriage mtr twin 40-mm Gun MI19A1,
Carriage mtr 105-mm How M37.

Carriage 155-mm How Mdl,
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112. Ammunition Supply Data—Infantry Division
@¢. Basic Load.

1 2 3 4 b
’I‘Or.l%lagasic How carried -
. Rounds| No. of
1 ‘Weapon (unit) per weap-
weapon| ons Indi-

Rounds| Tons | vidual {Vehicle| Trains

DIV HQ & HQ CO, TOE 7-2; MP CO,
TOE 19-27; ORD Bn, TOE 9-25; SIG
CO, TOE 11-7; BAND, TOE 12-107;
QM CO, TOE 10-17; and REPL CO,

TOE 20-7:
2 Carhine, ¢al. .30 ceceeeomormaeaecnns a0 773 | 69,570
3 Gun, machine, cal. .30, It 2,000 13 | 26,000
4 Gun, machine, cal. .50. 530 33 | 17,490
[ QGun, submachine, cal. .45__ 20 170 | 15,300
[ Launcher, rocket, 3.5-inch. 4 34 136
7 Pistol, cal. 45._ 21 172 3,612
8 Rifle, auto., cal. .30 500 3 1, 500 .
9 Rifle, cal. .30 ... 96 500 § 48,000
10 Rifle, 106-mm on mount. 20 3 60
11 Explosives, €te. oo oo e e emea et

12 Qrenades, hand
13 QGrenades, rifle___... 994

RCN CO, INFANTRY DIV TOE 17-

57. 12

16 Carbine, cal. .30 _ccoomcaeemeaeo 90 62 5, 580
16 Gun, machine, cal. .30 ceeeeeeennaa- 2, 000 9 | 18,000
17 QGun, machine, cal. .50 HB Flex._ 630 3| 1,890
18 QGun, suhmachine, cal. 4506 _________ 100 20 | 2,000
19 Launcher, rocket, 3.5Inch_._.._..____ 14 6 84
20 Pistol, auto, cal. .45___. 21 35 735
21 Rifle, auto, cal. .30 - ccemmmcaacaaaan 1,000 31 3,000
22 Rifle, U. 8., cal. .30 M1 120 54| 6,480
23 Sniperscope (carhine) ... 90 6 540
24 Demolition Set #58_ __ .o ooooooo|aeeeaas [ O
25 Mines, AT M6A2_ oo eceec]emcecece] e 150
26 o 117 USRNSSR RRPER) [NPEVRURUPIN) PRSI PR, 4.425 [cceooofocomaac]omnaanns

ENGINEER COMBAT BATTAL-
ION, TOE 5-15:

27 Carbine, cal. .30 M2. ... 90 122 | 10,980 .181 60 |-ecceean 30
28 Gun, machine, cal. .30 BRG
26 | 73,180 2.818 [-cceee.s 2,085 750 .
29 48 4,320 . 119 60 [eccana-- 30
30 20, 440 3. 78] |aeceea-o 595 133
31 40 480 | 2.251 |eeeenn-o [ 6
32 7 196 .005 b1 I P, 7
33 Rifle, U. 8.,cal. 30 M1 .o ._._. 96 658 | 63,168 | 2.716 48 jeeeneenan 48 .
34 Ezxplosives, 12, 140 1bs plus 15% for
containers
35 Flare, trip. 420
36 Grenade, hand. ..._.._._. 1,153 | 1.400 l........ 580 673

See footnotes at end of table.
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40

74
75

Total—one regt:
W/M47 Tanks___..

1 2 3 4 5
Total hasic How carried
) Rounds| No. of load
‘Weapon (unit) per weap-
wcapon| ons
Rounds| Tons | Indi- [Vehicle| Trains
. f ' vidual :
ENGINEER COMBAT BATTAL-

ION, TOE 5-15—Continued P
Qrenade, rifle . e[ feaeeaea 300 . 420 100
Mine, AP.__ IR (R 98 . 481 ' 98
Mine, AT e rmmeee e 1,05 | 9.072 528

Motal o] ee e e 3L380 || e
THREE INFANTRY REGIMENTS
(EACH), TOE 7-11 (LESS TANK
CO):
Carbine, cal. .30___ . _______ 90 743 | 66,870 1.103 60 15 15
QGun, machine, cal. .30 oo 3, 250 81 (263,250 | 10.135 |__.__.__ 2, 250 1,000
Gun, machlne, eal. .50___ 600 59 | 35,400 | 6.549 |._.._.__ 400 200
Qun, submachine, cal. 45._.._...._. 560 5| 2800 .077 60 500 \ocomenee
Launcher, rocket, 3.6-inch. .ooooo... 15 84 1,260 | 5909 [cceeano-- 9 6
Mortar:
60-mm ... 72 271 1,944 | 43714 {......_. 36 36
F21 5 1 13« R,
4.2-inch.
Pistol, cal. .45 ..
Rifle, cal. .30:
Automatic. _eeeeeeeeaaee
M1, MIC._. -
Rifle, 57-mm_____._._ -
Rifle, 106-mm, on mount. - —
Flares, trip__.__...__ —
Qrenades, hand - -
QGrenades, rifle_. -
Mines, AT, M7.
Tank Co Inf Regt:
Carhine, cal. .30 e
QGun, machine, cal. .50 -
QGun, suhmachine, cal. .45.__ _— 300 32| 9,600 264 | _.__ 300 |eeeno-
Rocket, 3.5-inch-ccceeooooo. - 9 2 18 084 | 6 3
Pistol, cal. 45 eecceeaan 21 110 | 2,310 .065 b2 N PR P
Mine, AT, M7A2__ oo cecae] e 64 0230 | ememee | e ae
Mine, AP, M4 NM______ - 180 044 | oo femmcee oo
Flare, trip 50
Qrenade, hand . _ce e e 25
Comhat Vehicles:
W/MA47 Tanks_ .o oo caccam e 66.800 |oeeoceofommcam o]
W/M48 Tanks_ o uencnacccfemomce )| 52,900 [-ccoceofomcceean oo

W/M48 Tanks -

DIVISION ARTILLERY, TOE 6-
100A:
Carbine, cal. .30 cccmomomeeoncann--
QGun, antiaireraft, twin, 40-mm ea_._
QGun, machine, cal. .30, ...

QGun, machine, cal. .50 e cceeeeeanao-
See footnotes at end of table.

90

2,000

1,602

32
42
98
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1 2 3 4 5
Total basice How carried
Rounds| No. of load
1 ‘Weapon (unit) per | weap-
weapon| ons
Rounds| Tons | Indi- (Vehicle| Trains
vidual
DIVISION ARTILLERY, TOE 6
100A :—Continued
76 Gun, AA, cal. .50 multiple mount, 4
BUDS. oo mccemmme e meaaaann 7,200 32 1230,400 | 42.624 |__.___.__ 5,880 1,320
77 Gun, submachine, cal. .45 ________ 90 457 | 41,130 1.131 60 30 [-ooo-ee
78 Howitzer, 105-MM. e oo 250 54 | 13,500 1330.750 [-—o_oeee 150 100
79 Howitzer, 155-MM ..« meeeeeeeo_o 150 18 2,700 |155.250 [-_.--__- 91 59
80 Launcher, rocket, 3.5-inch__.________ 6 210 | 1,260 | 5.908 |._._._.__ [ 7 P,
81 Pistol, cal. .45 21 62 1, 302 .036 b2 U I
82 Rifle, cal. .30, M1._.._ 72 1,207 | 86,904 3.737 48 24 feceeeeno
83 1017 USSR USRS RPSSIRIOR PRSI IS 630.681 || e feeeeeaes
TK BN (90-mm GUN) INF DIV TOE
17-25A: .
84 Carbine, cal. .30 oo o..__ 85 262 | 22,270 . 367 45 15 25
85 Gun, machine, cal. .30 Flex_____.____ 3,250 12 | 39,000 1. 502
86 Gun, machine, cal. .50 HB Flex_____ 525 14 | 7,350 | 1.359
87 Gun, submachine, cal. .45¢_________. 100 156 { 15, 600 .429
88 Launcher, rocket, 3.5-inch_.__.._..__ 9 20 180 .844
89 Pistol, auto, cal. .45_ .. .. __ 21 3 7,761 .214
90 Rifle, auto, eal. .30 ______________ 1, 500 1 1, 500 .056
91 Rifle, U. 8., cal. .30 M1_____.._.__..__ 120 21 2, 520 .108
92 Demolition Set #5__ oo _|-o____ ) I Negl
93 Mines, AT M6A2_ .. |l 200 3. 200
94 Total. oo e 8078 | feci o feceeaaa

For explanation of notes, see paragraph 111,
For total weight of basic load, see paragraph 111.

b.

248

Other Units.

(1) One-quarter ton trailers in rifle company are 90 percent
overloaded.

(2) One-quarter ton trailers in 81-mm mortar squads are 85
percent overloaded (inf regt)

(3) One-quarter ton trailers in cal. .30 machine gun squads are,
18 percent overloaded (inf regt)

(4) Three each 2%-ton trucks in battalion ammunition section
are 40 percent overloaded (inf regt).

(5) Two and one-half ton trucks with 1%-ton trailers in tank bns
are 30 percent overloaded (tank bn).

(6) Seventh section each 105-mm how. Btry are 20 percent
overloaded (div arty).

(7) Seventh section each 155-mm how. Bn Tns are 45 percent
overloaded (div arty). :
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2-113

c. Resupply Capacity of Organic Ammunition Vehicles—Infantry

Division.
1 2 3 4 5 6
. Truck, Truck, Trailer Trailer | Capacity
1 Unit 4-ton 2}4-ton cargo ammo (tons)
1)4-ton 2-ton
2 | One infantry regiment .. oo oo 18 18 s 72
3 | Three infantry regiments 54 54 oo 216
4 | One 105mm how ba.__.... 94.5
5 | Three 105-mm bow ba. 283.5
6 { One 155-mm how bn__. 121.5
7| AAAAWDbD SP e 48
8 | Total Div Arty..__.. 9 453
9 | Tank bn, 90-mm guN_ - o i efemmcm————a 56
10 Total for division. o e ceeceecaman 9 158 80 87 725
113. Ammunition Supply Data—Armored Cavalry Units
1 2 3t 4 5%
Rounds| No. | Total basicload How carried
. per of - .
1 Weapon (unit) weap- | weap-
on ons? (Roundsj Tons | Indi- Ve- | Trains
vidual | hicle
HQ & HQ CO, ARMD CAV REGT
TOE 17-52A:
2 Carbine, cal. .30 . 90 65 5,850 .097 45 30 15
3 QGun, machinc, cal. .30 Flex___. -l 2,000 4 8,000 I 20 (R— 1,000 1,000
4 Qun, machinc, cal. .50 HB Flex__.__ 525 31 1,575 J208 |- 420 105
b QGun, submachine, cal. 45¢__________ 160 45 | 7,200 .198 40 60 60
6 Launcher, rocket, 3.5 incb. 12 12 132 L6198 | 6 (i}
7 Pistol, auto, eal. 45 __________ 21 23 483 .013 b3 I I P
8 Rifle, auto, cal. .30 1, 500 31 4,500 .168 60 480 9860
9 Riflc, U. 8., ¢al. .30 oo 120 52| 6,240 . 268 48 48 24
10 b 1001 7:Y (RO PSRRI PePuvuuon) PR 1963 |occ oo |eme e emmeeaee
8SVC CO, ARMD CAV REGT, TOE
17-53A:
11 Carbine, ¢al. .30 ceceee - 80
12 Qun, machine, cal. .30 Flex_______.__ 4,000
13 {-- --Gun, macbine, cal. .50 HB Flex_____ 840
14 Qun, submachine, cal. .456____ 160
15 Launcber, rocket, 3.5 ineb________.__ 12
16 Pistol, auto, cal. 45 ________________ 21
17 Rifte, U, S.cal. 30 M1___._._.._... 120
18 L 1071 7:Y ROV SSOIRI RSUPRIPION RN /% T¢I, PSP P,
ARMD CAV RCN BN ACR TOE
17-55:
19 Carbine, cal. .30 oo emaeeaeee 90 219 | 19,710 . 325 15
20 Gun, machine, cal. .30 Flex__._ 31 124,000 | 4.774 2, 500
21 Qun, machine, cal. .50 HB Flex..... 840 14 111,760 | 2.176 315
See footnotes at end of table.
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51

ax88

56

57

250

See footnotes at end of table.

1 2 31 4 53
Rounds N(f). Total hasic load How carried
‘Weapon (unit) w‘égﬁ- wgap-
on ons? |Rounds| Tons | Indi- Ve- | Trains
vidual | hicle 4
ARMD CAV RCN BN ACR TOE
17-55—Continued
QGun, suhmachine, eal. 45 ___._____ 160 114 | 18,240 . 502 40 60 60
Launcher, grenade, M7A2 7. _____.___ 6 36 216 L7400 oo 5 1 R
Launcher, rocket, 3.5 inch 12 26 312 | 1.463 |.ooo..._ 6 6
Mortar 81 MM, civcccceamacaan 91 1,080 | 5.238 |.....__ 97 23
Pistol, auto, cal. .45. 204 | 4,284 118 b2 W (PR F,
Rifle, auto, cal. .30__ 91 9,000 .338 60 480 460
Rifle, U. 8., eal. .30 oo 216 | 25,920 | 1.115 48 48 24
Sniperscope (carhine) - coocoooooo 90 9 810 .010 45 30 15
Demolition Set # 5 _ccommocee e faeaae L I P, Negl {....... X Jemeeoees
b7 7Y SRR SIINNY VU OUPIPR A, 16, 799
HQ & HQ CO, ARMOR GROUP
TOE 17-32A: -
Carbine, cal. .30 cccocmmmemmceeeanns 90 30| 2,700 .045 45 30 15 o
Gun, machine, cal. .50 HB Flex__.__ 525 5] 2,625 486 |oceeooo. 420 105
Gun, submachine, cal. 458 _________ 160 14 | 2,240 .062 40 60 60
Launcher, grenade M7A37._________ (] 6 36 L120 fooolo 5 1
Total RSNV PRSI I FR .713 - -
TK BN (120-mm GUN) NON DIV
TOE 17-35:
Carhine, eal. .30 o crcceeceaenans 85 262 | 22,270
Gun, machine, cal. .30 Flex__..______ 3,250 12 | 39,000
Gun, machine, cal. .50 HB Flex_____ 525 14§ 7,350
Gun, suhmachine, cal. .45¢__. 100 168 | 16, 800
Launcher, grenade M7A37. ____._.__ 10 4 40
Launcher, rocket, 3.5 inch 9 20 180
Mortar 81-mm 1 120
Pistol, auto, cal. 45 .ccccooeaeaaao. 365 | 7,665
Rifle, auto, cal. .30 ovemm e 11 1,50
Rifle, U. 8., cal. .30 M1. 30| 3,600
Mortar 4.2 fnch . occiemcecmcaeanas 4 576
Demolition Set #5... - 1
Mines AT M6A2_____.. - 200
Total N
AMPHIBIOUS TK BN, TOE 17-
115A:
Carhine, cal. .30 oo 90 314 | 28,260
Gun, machine, cal. .50 HB Flex...___ 525 8| 4,200
Gun, suhmachine, cal. 456 _________ 100 172 | 17,200
Launcher, rocket, 3.5 inch_ - 12 19 228
Pistol, auto, cal. 45 ceeeeoooann-. 21 436 | 9,156
Rifle, U. 8., ¢cal. .30 M1. oo oo 120 3 360 .015 48 68 |ceoeon
Total.. e mccccecmccccccccccmceefmmccmemmfecccc e eeeeeae 8.052 |oco e emeeaca -
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113-114

1 2 31 4 53
Total hasic How carrled
Rounds} No. of load
Weaponr (unlt) per weap-
weapon| ons?
Rounds| Tons | Indl- | Vehl- | Trains
vidual | cle4
AMPHIBIOUS TRACTOR BN TOE
17-125A:
Carhine, ¢al. .30 ceeeeeemaaannn- 90 295 | 26, 550
QGun, machine, cal. .50 IIB Flex__.__ 525 4] 2,100
Gun, submachine, cal. 456_________. 100 25 | 2,500
Launcher, rocket, .3.5 inch 12 11 132
Pistol, auto, cal. .45._________. 21 334 7,014
Rifle, U.S.,cal. .30 M. _........... 120 2 240
4 1 7: Y N RIOIRR SRR (RSO PRSIt PP ) W5 30 PR N F

For explanation of notes, sce paragraph 111.

For total weight of hasic load, see paragraph 111d.

114. Ammunition Supply Data—Arillery Units

a. Basic Load.
(1) Field Artillery

= B )

© 0~y

1 2 3 4 5
Total hasle How carried
Rounds| No. of load
Weapon (unit) per weap-
weapon| ons .
Rounds{ Tons | Indl- |Vehlele| Trains
vidual
HQ & HQ BTRY, FA GP, TOE 6-401:
Carbine, ¢al. .30 oo coceeiccimmnnnn 90 114 | 10,260 .17
Gun, machine, cal. .30_.............. 530 6| 3180 .59
Launcher, rocket, 3.6-inch........... 6 6 36 .17
Pistol, automatie, cal. .45 __ 21 11 231 .01
TOtA] e eecccceececccncccccaaman|ececaaaa|conccacc]amaaaa e .94
HQ & HQ BTRY, CORPS ARTY,
TOE 6-501A:
Carhine, cal. .30 00 75| 6,750 .11
Gun, machine, cal. .50_.__ 530 21 1,060 .20
Launcher, gocket, 3.5-Inch.. 6 6 36 .17
Pistol, automatie, cal. .45 21 37 777 .02
4 1T RSN PRSI PPN P ) N PSR PO S,
FA BN, 75-mm HOW PK, TOE 6-115A:
Carhine, cal. .30._.... 90 531 | 47,790 .7
Rifle, automatie, cal. .30__ 740 15 | 11,100 .41
Pistol, automatlc, cal. 45 21 3 63 .01
QGun, submachine, cal. 45.. 90 3 270 .01
QGun, machine, cal. .50_..._. 530 9| 4770 .88
Howitzer, pack, 75-mm._ cccccueaen-n 63 12 756 8.32
b 0 12:Y I . 10.42 Jocomooofemeeccefmaaaa
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1 2 3 4 5
Total hasic How carried
Rounds| No. of load
1 ‘Weapon (unit) per weap-
weapon| ons
Rounds| Tons | Indi- [Vehicle| Trains
vidual .
FA BN, 105mm HOW, TOWED, TOE
6-125A:
18 Carbine, cal. .30.____. emeeeceeeee—a- 80 508 | 45,810 .78 45 45 |oceoan
20 Gun, machine, cal. .50 530 23 | 12,190 2.24 | .. 530 {ocecenn- -
21 Gun, submachine, cal. 45 _.__._____ 90 3 270 .01 45 45 oo
22 Howitzer, 105-mm._ . oo ceeeeean.. 250 18 4,500 | 110.25 |.ooo-.- 60 190
23 Launcher, rocket, 3.5-inch. 6 46 276 1.30 [ 7 [ S,
24 Pistol, automatic, cal.-45_.______.... 21 110 | 2,310 .08 b I I SN
25 Total.c oo oceeeeeemmme e e eee | e 114.62 ||l
FA BN, 105-mm HOW, 8P, ARMD,
TOE 6-315:
26 Carbine, cal. .30 cceeememaees 80 435 | 38,150 .65 45 45 |cceeao
27 Gun, machine, cal. .50 o ceceereana- 530 21 | 11,130 2.05 |oceeeeas 530 | ...
28 Gun, suhmachine, cal. .45_... 80 3 270 .01 45 45 [coeeoee. -
29 Howitzer, 105-mm, mtr carriage_ ... 250 18 | 4,500 | 110.25 [cceucooo 56 194
30 Launcher, rocket, 3.5-inch........... 6 40 240 1.13 - 5 P I,
31 Pistol, automatic, cal. 45 cocceaaean- 21 68| 1,428 .04 b2 [ [
32 B 01 71 SRR R IpUpR SRR PRSUSR SRS PR 114,13 Jocccoo e[ e ~
FA BN, 155-mm HOW, 8P, ARMD,
TOE 6-325:
33 Carbine, cal. 30 oo oo _-. 80 535 | 48,150 .79 45 45 |
34 Gun, machine, cal. .50 ceemcceeaceaa- 530 23 | 12,190 2,25 ool 530 [oceoeaan
35 Gun, suhmachine, cal. .45 ........ 90 3 270 .01 45 45 |oeooo
36 Howitzer, 155-mm ,motor carriage. .. 150 18 | 2,700 | 155.25 [ccaenao- 24 126
37 Launcher, rocket, 3.5-inch_.......... 6 46 276 1.30 [ P I
38 Pistol, automatic, cal. 45 ccceaaeaao. 21 108 | 2,226 .06 b2 N [
30|  Motal e cccicccommmenn|mmmmmmee e 156,66 |ocomoeoo|ommam oo meceee
40 43,740 .72 45
41 Gun, machine, cal. .50_.. 530 1¢ | 10,070 1.86 [ceceee-
42 Gun, suhmachine, cal. .45. 80 3 270 .01 45 45 |occaeo.o
43 Gun, 165mm .. ceeeeeo 120 12 | 1,440 | 138.24 |.o...... 30 80
44 Launcher, rocket, 3.5-inch. 6 34 204 .96 [ 2 S .
45 Pistol, automatic, cal. 45 ... 21 63| 1,323 .04 b2 N TV F
46 b 117 UM RR U] PRSRORURRpIR PRORSSURUpIR FRpuaaep 141.83 |eeoo_- -
FA BN, $IN HOW, TOWED, TOE v
6-415A:
47 Carhine, ¢al. .30 oo cccmcmcaccnanan 80 513 | 46,170 .76 45
43 Gun machine, eal. .50______ - 530 19 | 10,070 1.86 Joeccanan
49 Howitzer, 8-inch__._..... - 100 12 1,200 | 141.60 {__...._ 20 80
50 Launcher, rocket, 3.5-inch__ - 6 3 204 .86 8 -
51 Pistol, automatic, cal. .45 .. __-._.. 21 63| 1,323 .04 21
52 Total - [ (. 145,22 |ccom o feemc o fememaaa
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TR

3gz3q2

72
74
75
76

78

1 2 3 4 5
Total basic How carried
Rounds| No. of load -
Weapou (unit) per weap-
weapon| ons
Rounds| Tons | Indi- |{Vehicle] Trains
vidual
FA OBSERVATION BN, TOE 6-575:
Carbine, eal. .30 oo eeeeee. 90 801 | 72,080 1.19 45
‘Gun, machine, cal. .50___. 530 26 | 13,780 2.64 |oceooo
Gun, submacbine, cal. .45 90 12 | 1,080 .03 45
Launcher, rocket, 3.5-inch.. 6 34 204 .96 6
Pistol, automatic, cal. 45 ceceoa 21 8 |- 168 .01 21
L ATV Y%: Y (ST S INIUNUUNIOIVIONONY (SRR PRV PP 473 |cemmm e
FA BN, 4.5INCH ROCEKET, TOW-
ED, TOE 6-615:
Carbine, ¢al. .30 —cccmcemcmmmcmaaaann 90 536 | 48,240 .79 45 45 | .
Gun, machine, cal. .50 530 23 | 12,190 2.24 |._..._. 530 oo
Launcher, rocket, 3.5-inch. . 6 28 168 .79 [ 2 PR P,
Launcher, rocket, multiple 4.5-inch 72 36| 2,592 | 52.49 |-co..... 24 48
(24 tube).
Pistol, automatic, cal. .45_____....... 21 7 147 .01 b2 U P
L 13122 [N USOIIIPIOC) VRN IR SRR 56,82 |occmmac]momm e cmeeeee
FA BN 8INCH HOW, SP, TOE
6-435A: .
Carbine, cal. .30 _ccecceamcaanans 90 488 |. 43,920 .72 45
Gun, machine, cal. .50.. 530 19 ; 10,070 186 |-ccee
Gun, submachine, cal. .45 ... 90 3 270 .01 45 45 |____.l
Howitzer, 8-inch, motor carriage.____ 148 12| 1,776 | 209.57 |-—coco_. 12 136
Launcher, rocket, 3.5-inch._.. 6 34 204 .26 - 7 PN PR
Pistol, automatic, cal. .45 .o ...... 21 64 | 1,344 .04 P I P I
Total.__.__.... (PRSI VIVIIPIIPIN PEPRIR) PRI 213,16 |- oo e
FA BN, 240-mm HOW, OR 8-IN GUN,
TOWED, TOE 6-515A: .
Carbing, ¢al. 30. .. cocoomcccemaen 90 432.( 38,880 .64 45 45 | .
Gun, machine, cal. .50_- 530 19 | 10,070 1.86 [-mcceea- 530 o=
Howitzer, 240-mMM . __oeooeoooeeeaaan 100 6 600 | 139.50 |-.o.__- 28 72
or -
Gun, 8ineb___..._- 100 6 600 | 115.80 [--coeoo- 72
Launcher, rocket, 3.5-inch_. 6 8 168 .79 - 20 ISR PR,
Pistol, automatic, cal, 45 ccaaaoo. 21 63.]1.1,32 .04, b4 U I
Total, 240-mm how Bn_ ||| 142.83 |coooee
Total, 8-incb gun Bn. .o i e[| eeaee D EE AN 7 (I PR M,
FA BN, 13-mm GUN, SP, TOE
6-435A.: -
Carbine, cal. 30—z ceememaes 90 461 | 41,490 .68 45
Gun, machine, cal. .50.. 530 19 | 10,070 1.86 |eoccaae
Gun, submacbine, cal. .45__ 90 3 20 ..01 45 45 |caceeeen
Gun, 155-mm motor carriage. 173 12) 2,076 | 199.29 |________ 20 153
Launcber, rocket, 3.5-inch_. 6 34 204 .96 8
Pistol, automatic, cal. 45 oecoamceen 21 64| 1,344 .04 b-) N PSRN P
L 10T 7Y SRR RPIPIAGIEY RUISRS S 20284 |cccccooc]ammnmae e
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(2) Antiaircraft artillery.

1 2 3 4 5
Total hasic How carrfed
. Rounds| No. of load
1 Weapon (unit) per weap-
weapon| ons B
Rounds| Tons | Indl- |Vehicle| Trains
vidua
HQ & HQ BTRY, AAA BRIG, TOE
44-101A: -
2 Carbine, cal. 30 ... 90 80 | 7,200
3 Pistol, cal. 45 ____________________ 21 8 168
4 Gun, suhmachine, cal. 45._._._..___. 90 17| 1,530
5 Gun, machine, cal. .50 ._._..__. 530 6| 3,180
6 Launcher, grenade._._.__._._.__.___... 10 6 60
7 Launcher, rocket, 3.5-inch___.________ 6 4 24
8 Grenadcs, fragmentation. .. ... Joceeoo i famamoe 50
9 Total oo e emccec e 1006 ||l
HQ & HQ BTRY, AAA GP, TOE
44-12A: -
10 Carbine, cal. 30l 20 78 | 7,020 .116 45 45 |ecceeann
11 Pistol, cal. 45 ____ ... 21 7 147 . 004 b3 N R
12 Gun, suhmachine, cal, 45 ._.______ ] 19| 1,710 . 047 45 45 |l
13 Gun, machine, cal. .50 ... 530 6| 3,180 584 | .. 3,180 |-ooo..
14 Launcher, grenade___.. ____..._.._._. 10 6 60 .090 60 | ceeeoo -
15 Launcher, rocket, 3.5-inch___________ 6 4 24 .113 24 ..
16 Grenade, fragmentation__ .. ________ | __|--ooo__. 50 .053 i1 J
17 B ) 7:\ RO RR SRRSO RRURRPIN FIONPUOIPIIPI FOSUPRPN] RSP 1007 [ccmmmoofeciefeeaaaae
AAA OPR DET, TOE 44-7A:
18 Carhine, cal. 30 ..o 90 46 | 4,140 . 068 45 45 [-oo.
19 Pistol, eal. 45 ..o 21 1 3 ) P 3 U R R
20 Gun, suhmachine, cal. 46......._._. ] 9 810 .022 45 L3 P—
21 Gun, machine, cal. .50_ 530 3| 1,59 L2092 | 1,500 |-
22 Launcher, grenade.._ . oo __....._. 10 2 2 030 fooooooo. 20 |o.
23 Launcher, rocket, 3.5-inch_...__._._. 6 2 12 L0506 f__.... 12 leceeaeae
24 Grenade, fragmentation. ... ___ |- . _|---ao_. 25 G027 oo P, 3 (R
25 B 00T 7Y RSP JRRIEY SR PRI -0 0 IR PP A,
AAA GUN BN (80-mm) TOE 44-15A:
26 Carhine, cal. 30 cevvoameaaoas 90 647 1 58,230 . 961 45 45 19, 410
27 Pistol, cal. .45 21 3 63 [--.._.. b W DR F,
28 Gun, suhmachine, cal. 45 _________ 20 135 | 12,150 .334 45 45 4,050
29 Gun, machine, cal. .50 (flexihle)___.. 530 46 | 24,380 | 4.510 |---.-..-| 24,380 |---eve-.
30 Mount, multiple (4), MG, cal. .50,
M-55. e e e
31 Gun, 80-MM ..o ecicieacemaaas . .
32 Launcher, grenade.
33 Launcher, rocket, 3.5-inch
34 Grenade, fragmentation. . ....oo.....
36 B Y1 7: Y RN SRR RYEY [RRPRIRoony ORIt RSP 115.884 | oo fmecmcc ] as -
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58898

41
42
43
44

47

19
50

51
52

54

65

62
63
64
65

66

1 2 3 4 b
Total besic How carried
Rounds{ No. of load
Weapon (unit) per weap-
weapon| ons
Rounds| Tons | Indi- {Vehicle| Trains
vidual
AAA GUN- BN (120omm) °*TOE
44-115A:
Cerbine, cal. B0 eececeeeaee 90 634 | 67,060
21 3 63
90 69| 6 210
530 25 | 183,250
67, 840
1, 440
500
Launcher, rocket, 3.5-inch. 132
Grenade, fragmentation. . .ccceo----- 200
Total. e cememeee e m e 122,011 |ooe oo i e

AAA AUTO WPNS BN, MBL,
TOE 44-25A:

Gun, submachine, cal, 45 ...
QGun, MG, cal. .50 (fexible). ...
Mount, multiple (4) MG, cal. .50,

AAA AUTO WPNS BN, 5P, TOE
44-75:

Gun, machine, eal. 30 coaooao-
Gun, machinc, cal. .50 (flexible).. .-
Carriage, motor, multiple (1) MG,

........................ (L% 1 ) P N I,
90 630 | 56, 700 . 936 45 45 | 18,000

21 3 63 oo b3 U SR I,

. 90 139 | 12,510 .344 45 45 4,170
3,000 18 { 54,060 § 2.079 |--...-.- 36,000 | 18,000
530 27 | 14,310 | 2.630 {.._._._. 14,310 |oocoeeas
7,200 32 |280,550 | 42.369 |-------- 188,150 | 42,400
720 32| 23,040 | 76.032 [-coa-- 17,920 5,120

10 81 810 810 e
................ 1,000 1,000 |-ooeaaa-
30 1 30 30 oo
........................ 126.811 |ococee oo emeee e

* AAA Gun Bn (120-mm), TOE 44-115, is semimobile witb sufficient organic transpor tation to move e

single battery as a unit.

organic transportation.

ase022°—s6——17 FOR OFFICIAL USE ONLY
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1 2 3 4 5
Rounds Total basic load How carried
per No. of
‘Weapon (unit) weap- | weap-
ons | ons Rounds{ Tons | Indi- (Vehicle | Trains
1 vidual

ABN AA BN, TOE 44-275A:

67 Carhine, cal. 30._._.__._.

68 Pistol, cal. .45____________.

69 Gun, suhmachine, cal, 45._.__ -
70 Gun, machine, cal. .50 (flexihle).____ 530

71 Mount, tlr, multiple MG (4), M-55.. 76,320

72 Gun, 40-mm________ ... R 3,456

73 Launcher, grenade______.___.. 550

74 Launcher, rocket, 3.5-inch___ 672

75 Grenade, fragmentation. ... _______ 1, 000

76 Total e e | 858,660 | e e

AAA Battalion 75-mm Gun, Mohile
TOE 44-35R 10 Feb 1955:

77 Carbine, Cal. 30 oo 90 148

78 Pistol, Cal. 45........o-—o.. 21 3 "

79 Gun Machine Cal. .50 M2._.. 530 32

80 Gun 75-mm on Mount....... 200 18

81 Launcher, Rocket 3.5-inch___ 6 23

82 Rifte U.8.0al 30 oo 120 284 .
(7] 7: 1 PRI RIS (RPN PPN AP (19 S PR PR PR
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b. Resupply Capacity, Organic Ammunition Vehicles (prime movers of weapons and weapon carriers not included).

2 3 4 5 6 7 8 9 10
1 Truck, Truck, Truck, Tractor, Truck,
Pack muie | 2%-ton, 2%-ton, 4-ton, M54, and Truck, Truck, 7%-ton, Capacity
Unit (10-ton and and and trafler, 5-ton 7h4-ton and (tons)

each) trafler, troller, traller, MI10AL!? trailer,

1}4-ton MI10A1! MI10A1! MI10AT!
2 | FA bn, 75-mm howitzer, paek. ... ... 43.62
3 | FA bn, 106-mm howitzer, towed..._. 81.27
4 | FA bn, 105-mm howltzer, SP, armored. 81,27
6 | FA bn, 4.6-iu rocket, towed..... 38.00
0 [ FA bn, 155-mm howltzer, towed..... 103. 00
7 | FA bn, 155-mm howltzer, SP, armored. 143.10
8 | FA hn, 165-mm gun, towed.... 120, 00
9 | FA bn, 156-mm gun, SP_._____ 136. 44
10 | FA bn, 8-in bowitzer, towed... 120.00
11 | FA bn, 8-in howitzer, SP.__... 136. 44
12 | FA bn, 8-in gun or 240-mm howitzer. 30.00
13 | FA bn, 280-mrm gun_ .. aoaa. 120. 00

1 Trafler, M10Al, carrles 1.37 tons ammunition (56 rounds 105-mm, 23 rounds 155-mm).
2 Tractor, M5, corrles 24 rounds 156-mm smmunltion (1.38 tons), 58 rounds 105-mm (1.38 tons).

34 trucks, 20 trallers.
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115. Ammunition Supply Data—Chemical Units

1 2 3 4 b
Total basic How carrled
1 Rounds| No. of load
Weapon (unit) per | weap- -
weapon| ons
Rounds| Tons | Indi- |Vehicle| Trains
vidual
HQ & HQ DET OML SMK GENR -
BN, TOE 3-266A, 9 Apr 53:
2 Carbine, ¢al. 30_____________________. 20 13 1,170 .020
3 Pistol, auto, cal. 45__________________ 21 2 42 |
4 Rifle, U.8.,,¢al. 30 ... 96 6 576 026
5 Gun, Submachine, cal. 45 M3A1_____ 90 1 90 |
6 Total .| e [LZ T30 PR FVRUR I (I,
CML SMK GENR CO: TOE 3-267A,
9 Apr §3:
7 Carbine, ¢al. 80 ... _.___ 96 | 8640
8 Gun, machine, cal. 50 ... 2| 1,060
9 Gun, machine, cal. 30._ ______.__..._ 4| 8000 -
10 Launcher, grenade M7A2___ 13 130
11 Launcher, rocket, 316 in M20 4 24
12 Rifle, auto, cal. 30, Browning 5| 2500
13 Rifle, U. 8,,¢al. 30— ..... 23 | 2,208 .
14 Gun, submachine, cal. 45, M3A1. ... 90 15 | 1,350
15 Generator, smoke, meech, M31____ .. 24 48 2240 248 2192
. 34 ). 3144 348 296
14} . 1192 4100 492
10 0L PP RO A RSN 88,877 | e

! A single mech smk genr operating at maximum capacity consumes approximately 1,200 gallons of fog
oil per 24-hour day.

3 55 gallon drum (fog oil).

3 5 gallon gas cans (80 octane gas).

4 5 gallon cons (water), .
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’ 116. Ammunition Supply Data—Engineers

1 2 3 4 5
Total hasie How catrled
Rounds| No. of load
- 1 ‘Weapon (unit) per wWeap-
weapon| ons
Rounds| Tons | Indl- |[Vehicle| Tralns
vidual
- ENGR COMBAT BN, ARMY TOE
5-35A
2 Carhine, cal. 30M2______._._.___._..| 60] 102} 6,120 .101] 60 |-.___.__ 50
3 Flare, trip, M49______.____. 225 50
4 Flare, trip, parachute, M48. 90 50
5, Grenade, fragmentation. .__..___..__.. 295 300
6 Grenade, fragmentatlon, offensive.__|._....___ 162 216
7 Grenade, hand, incendiary__.__.___ - 18f .028 .o )ooo__ 16
8 Grenade, hand, smoke, WP, M15__._{. .. .___|.cco.... 64 48 16
9 Gun, machine, cal .30, Browning
M1919A4, flexihle ... .. _..____ 1, 000 20 | 20,000 T | 1,000 ..__.___
10 Gun, machine, cal .50, HB, flexible_. . 530 18 9,840 | 1.765 {-__.____ 530 [-_--__
. 11 Gun, suhmachine, cal.45, M3A1__..._ 90 37| 3,330 .092 60 280 |amacaes
12 Launcher, rocket, 3.5-inch, M20._..... 12 31 372 | L7456
13 Mine, AP, M2A3. ... s 50 50
14 Mine, AP, M3_.__.._ - 48 48
15 Mine, AT, HE, HV M6 . 420 240
- 16 Mine, AT, HE, L M7A1_ . . ) femmeao- 504 | 1.638 |-coooo-- 216 288
17 Plstol, automatlc, cal 45.. 21 [ 105 .002 ) U AN P
18 Rifle, US, cal 30, M1__.__________._. 98 495 | 47,520 | 2.043 48 | 4,472 | 33,360
‘ 19 Total oo el 17.064 |l el
117. Ammunition Supply Data—Signal Corps
1 2 3 4 3
{ Total hasic How carried
Rounds] No. of load
1 Weapon (unit) per weap-
weapon] ons
Rounds| Tons | Indl- |[Vehicle; Tralns
vidual
SIGNAL BN CORPS TOE 11-15:
2 QCarhine, eal .30 .o 60 769 | 46, 140 . 761 60 |
3 Gun, machine, cal 50 oo oo 530 30 (15,000 | 2942 | _.___.. 630§ .
4 Gun, suhmachine, cal .45. 00 144 | 12,060 .356 60 30 |-
5 Launcher, rocket, 3.5inch.____.._.... 4 32 128 600 oo 4.
6 Pistol, cal 45 . eeaaaan 21 24 504 .012 b1 U (R PRI
N 7 Rifle, cal .30, M1 _...oocccoeooeos ] 261 | 25,056 | 1.077 43 48 |
8 B 01 7| DRI PRRPRIPI PRI SRSt 5,748 §om a2
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118. Ammunition Supply Data—Service Units

For planning purposes, assume service units not likely to become
involved in direct combat with the enemy, to carry a basic load of

ammunition as follows:

1 2
1 ‘Weapon Rounds per
‘weapon

2 | Carbine, cal. 30 e ccereacamaaan
Rifle, €8l J30. m oo oo e m e eaam e —————
Weapons to be 1sed against hostile aireralt*® - iiiccceaan

>

96
530

*Machine guns, cal. .50 and cal. .30.

Section VI. MISCELLANEOUS SUPPLY

119. Water Supply
a. Water Reguirements.

1 2 3 4
Gallons per
1 TUnit consumer Conditions of use unit consumer Remarks
per day*
S MaDeoe oo In combat: For periods not exceeding 3 days
Minlmum... . ....... | 55 T when operational iations arc
used.
b2 ‘When field rations arc used.
Normal. ... ......... - R Drinking plus small amount for
cooking or personal hygienc.
March or bivouac..... b, Afinimum for all purposes.
Temporary camp..... i T, Desirable for all purposes (does
not include bathing).
Temporary camp with
bathing facilities. ) & S Includes allowance for water-
Semipermanent camp.| 30-60.__......... borne sewage system.
Permanent camp.__._._ 60-100____.__..._

3 | Horseor mule_._____ Minimuem_______._..._.._. b 2 J R, Drinks from 3-5 gallons at a
watering and requires 5 min-
utes to drink.

4 | Vehicle......o.... Level androllingcountry._{ W-%5_ . ... Depending on size of vehicle.

Mountainous country.__._. Y-l Depending on size of vehicle.

6 | Locomotive........_ Standard military...____.. Variable. ....... 150 gallons per train milo.

Commercial .._._.......... Varfable. .__.__. 200 gallons per train mile.

6 | Flospital...oceeoooo. Drinking and cooking.....| 10 per bed._._.... Minimum, does not include bath-
ing or water for flushing.

With water-borne sewage_| 50 per bed.......| Includes water for medical per-
sonnel.

7 | Smoke generator, | Semimobile. ... ..._... 150 gallons per

M2, day univer-
sally.

8 | Impregnating plant, | Maximum impregnating | 3,000..._........ Suspension process.

clothing M2, capacity.

*In bot climates, maximum requirements may exceed values given by 15 to 100 percent.
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‘ ) )

b. Water Equipment Issued to Engineer Units.

Equipment in each set Total Discharge
(gpm)
Number Maxi-
of sots Total mum
Unit (each set Pumps Tanks Storago [dally pro- Water transport
can equip capacity | duction equipment
one water| Filter Pump- | Filter- | galions ? | gallons #
point) Dis- Capac-{ ing! ing
No. ( chargo ( No ity
(gpm) (gal)

4 | 35 gpm portable diatomite.___.. 4 58 3| 3,000 800 140 12,000 | 168,000

2 | 35 gpm portable diatomite._.... 4 58 3| 3,000 800 140 6, 000 34, 000

4 | 15 gpm pack diatomite 2 30 4 500 45 156 2, 000 56, 000

4 | 35 gpm portable distomite 4 58 3| 3,000 800 140 12,000 | 168,000
Engr boat and shoro rogt... 2 | 35 gpm portablo diatomite._ ... 4 55 31 3,000 400 70 6, 000 84, 000
Engr cons bn 2 | 35 gpm portablo diatomite. 4 86 3| 3,000 400 70 8, 000 84, 000

1 | 15 gpm pack diatomite._ _....._. 2 30 4 500 45 156 500 18, 000

1 | 156 gpm pack diatomite..____.... 2 30 4 500 45 15 500 18, 000

1} 15 gpm pack distomite... - 2 30 4 500 45 15 500 18, 000

9 | 50 gpm portable diatomite...... 5 55 41 3,000 | 2295 450 27,000 | 540, 000 | 18 700-gsl temkers,

6 1,600-gal semitrailers.

Engr‘w sup team CA_.._........_. 1 | 15 gpm pack distomite._ ......_.
Engrwsup team OB_____.__...... 1 | 50 gpm portable dlatomite.
Engr wsup team OC..___.......__ 1 | One distillation unit____.
Engr w sup team OD. 1 | One well rig
Engr w sup team CE. —— 5 700-gal. tankers.
Engr w sup team CF 8 1,600-gal semitrailers.

1 One pump at purification rate, others at full rated capacity.

3 Within each set only one tank is available for storage.

used in the treatment process.

The remaining tanks are

3 Since a part of the equipment is normally held in reserve, the maximum daily
production is not normaily attained.
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¢. Distillation Units.

1 2 3 4 5 6 7 8 9 10 11 12
Distillate | Economy Fuel required Raw Dimensions
capacity pounds water
Type - distilled required | Mounting |Weight
per Ih fuel gph 1h
Gpb | Gpa* Type Gph Length Wlidth Height
Thermo-Compression .. ...ccccvveveeeveneuaoenn 60 { 1,200 100 | Gasoline....|] 1 130 | Skid........ 4,300 | 7ft8in___..} 4€t61in__.__ 51t.
Traiter...._ 4,700 [ 120t 7in____| 7t 0in._._. 61t 21in.
Thermo-compression (Badger). .. oooooonen._. 150 { 3,000 150 | Gasoline....| 1.5 325 | Skid._._.__.. 6,700 |9t 6In_____ 4t 0in_.___ 6ft3in.
Thermo-compression (Cleaver-Brooks) ... --| 150 3,000 150 | Gasoline....| 1.5 325 | Skid._...... 6,800 (11t 2in___. | 4ft2in____. 51t 61In.
Thermo-compression .- oo oo oveiceumannoaa. 300 | 6,000 200 | Diesel....... 2.0 600 | Skid........ 13,600 | 9ft 2sin____[ 56t 7in____. 6ft4in.

*The distillate capacity in gpd is calculated on the basis of the Corps of Engineers 20-hour day.
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d. Water Distribution Equipment.

119

Equipment Capacity

Unit kitchen. ... ees 6-gal cans, wt, 50 1bg (filled).
Unit Kitchen. o oo e ———— 250-gal water tank trailer.
1-ton trafler. . ale 40 cans filled.
1%6-ton truck . oo e mcceecaaee 60 cans filled.
254-80n trUCK e e e e 100 cans filled.
Water tank truck. . -l 700 gallons.
Water tank semitrefler . oo e 1,500 gallons,

e. Filter Unit Characteristics.

Unit Type Output Woeight Cubage
(gpm) (tons) (ou ft)

Knapsack-pack....._.. - } 71b 1
Pack diatomite, No. 2. -- 16 1.0 130
Portable diatomite, No. 3. - 36 1.8 160

No. 4 L 50 2.9 270
Stationary diatomite, No. 5_ _ccecoeeoao_- 50 10.6 1,000

NO. B e ceeeeann 200 28 1, 800

J. Capacities of Other Water Supply Equipment.
Ttem Oapaclty
Surface pump, centrifugal type 2-inch suction and discharge®.......... 56 gpm against total head of 50
feot including 15-foot suction
lift.

B_lmllow well puthp, plunger type, 2b-inch®______ . ooooooooeo.. 10 gpm.
Deep well pumps:

Plunger type, 2V Inch_ __ e 10 gpm.

Turbine type, 6 inch. 200 gpm against 200-foot head.

N 117 o NN B 4V 1 ) (3

Helical rotor t¥ PO o oo oo oo ceee e cmmmemmmemmm e m e mme e 60 gpm agalnst 250-foot head.

Percussion well-drilling machine. .

Rotary well-drilling machine oo

4- to 6-inch well, 800 feet,

.-| 4- to 6-inoh well, 1,000 feet.

*Larger pumps available in depot stock and in special units.
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120-122
120. Adjutant General Supplies

Sbort tons | Measure- | Sacks of
Pounds per 1,000 | ment tons | maii per

1 Item per man men per per 1,000 | 1,000 men
per day month men per | per montb
montb

Forms and publications:

2 Total, forms and publications. .. _....._....... 0.033 0.5 1.0 ool
Postal:

3 Lettermail 1. 2,024 .355 31.98 17.8

4 Parcel post 4__ . 249 3.70 316.78 151.0

5 Postal supplies. .. ... .011 171 30.6 |cccccaaooo

6 Total postal .. ... .284 4.23 19.4 ...

1 60 percent moved by air during World War IT; does not include V-Maii.

2 Computed at 40 pounds per sack of maii (estimated).

3 Computcd at 9 sacks per measurement ton (estimated).

4 Volume may be expected to increase 2.3 times during October and November duc to Cbristmas mail,
8 Conversion factor 3.5 measurement tons per sbort ton (estimated).

121. Army Exchange Supplies—Consumption and Replenishment

Pounds | Sbort tons | Measurement
1 Item per man per man | tons per man
per day | per montb [ per month

Combat zone:

2 Army in ampbiblous operations 1_.__.__ ... ....._... 20.533 20.008 20.020
Tbeater:

3 Pacifle 34 e 1.571 .04 .050

4 European 4 8 e eeceeceaaaan 1.428 .021 .043

1 Based on Operation OLYMPIC estimates, 150-day period.

2 Does not include sundries pack issued witb rations, 0.369 pound per man per day.
3 Bouthwest Pacific Theater pianning data, 1945.

4 Data does not include items procured iocally by individuai cxchanges.

3 ETO Board Report.

122. Paper Supply

Consump- | Maximum
1 Unit consumer tion tons | production Remarks
per day per day

2 | Radio Broadcast and Leaflet Gp 1. 2.5 | 1,000,000 | 5" x 8 {eaflets printed botb sides.

3 | Radio Boradcast and Leaflet Gp 1.__. 2.5 500,000 | 834’ x 11" news sbeets printed botb
sides.

4 | Loudspeaker and Leaflet Co3..._.... .7 270,000 | 5" x 7" leaflets printed botb sides.

§ | Loudspeaker and Leaflet Co.2._...._. ) 67,500 | 10" x 14" news sbeets printed both
sides.

1 Based on press equipment autborized by TA 250-21, 16 Oct. 1950.
3 Based on press equipment authorized by TOE 20-77, 1 Sep. 1950.
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Section Vil. REQUIREMENTS

123. Day of Supply—Definition

The day of supply, as used in this chapter, is the estimated weight
of supplies required to support one man (soldier or officer, air plus
ground) in an oversea theater for 1 day based on total strengths and
maintenance tonnage experience over a long period of time. These
factors are not considered as including initial equipment of troop
units, but they do include tonnages for project equipment and similar
supplies (other than civilian or other relief supplies) which are required
to support troops. The tables shown in paragraphs 125 through 143,
supplement the general consumption and flow charts of paragraph
124. They are based on historical data for specific locations, specific
types of combat, and specific ground-to-air troop ratios.

124. General Consumption and Flow-Charts

a. Introduction and Explanation of Graphs.

(1) This paragraph illustrates, with a series of six graphical
charts and supporting tables, the flow of maintenance supplies
from the zone of the interior or local procurement to con-
sumer groups in the theater of operations.

(2) The unit of measure, tons per division slice, is considered the
most appropriate for long-range planning for supply of the
Army and Air Force in a theater of operations. The division
slice is defined (par. 52) as including “the strength of an
average division plus proportionate shares of the total corps,
army, communications zone, and theater overhead units.”
A troop location ratio has been assumed, illustrated by the
human figures shown on-following chart. Each figure repre-
sents approximately 10,000 of the 43,250 men making up
the division slice. For illustrative purposes in these charts,
it has been assumed that all divisions in the theater are
occupying sectors along the front. In practice, varying
proportions of these troops will be in reserve, in rest areas,
in transit, or sta.ging Also shown, in a similar fashion, is
the proportlonate air strength in the theater, based on a ratio
of two wing slices (deﬁned in par. 53) per division slice.

(3) The graphs include, in addition to the supplies consumed by
the Army in the theater, the quantities of supplies brought
into the theater for the use of the U. S. Air Force. All is
shown in terms of tons per division slice per day. In all
instances, figures based on Air Force strength include those
Army troops, part of the wing slice, required within the
theater because of the presence of Air Force elements
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124
requiring Army administrative support. To separate the
quantity of supplies brought into the theater for the Army
from those supplies brought in for the Air Force, a hori-
zontal dotted line has been drawn.

(4) The flow of supplies, in terms of tons per division slice per
day, shown in each of the graphs is supported by pounds per
man per day data displayed beneath each graph. These
pounds per man per day figures approzimate those found in
the remainder of the chapter.

(5) Procurement in the theater is indicated in each graph, except
for classes V and VA, as a possible source of supply. The
quantity thus available would decrease proportionately the
amount to be procured from the zone of interior.

(6) Buildup of theater levels is not included in this series of graphs.
However, it can be determined easily by a fractional increase
in the amounts shown. For example, if it is desired to
establish a theater reserve of 30 days of supply, and accom-
plish this buildup in 120 days, a fractional increase of 30/120
or one-fourth can be made in the amounts shown here.
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b. Short Tons Per Division Slice Per Day—All Classes.

——2 |' - ComZ *' it €z
o {
° Ar Force %
e 3 1 ’:‘
\ * XX o
1A, IVA, VA 227 )
1,146
ma 490
370
| 194 Enters
TV 1,083 Oivision
427 Areas
(I1]
655 l
v 236 =
>
% 309 XX
US Afmy US Army
in Communications Zone in Army/Corps %
% 5 o° Rear Areas
/ POUNOS PER OAY POUNDS PER DAY
Consumed per Consumed by Consumed by Consumed by Consumed by Consumed by Consumed by
man in theater, | “Army in theater, |  Ar Force in Amy in ComZ, | Amy in Combat | Army in army | Army in
CLASS Army plus Air per Army man theater, per Air | per Ammy man 20ne, per Army and corps rear | division areas,
in theater Force man in in ComZ man in combat areas, per per Army man
theater 1 0n8 Ammy man in in such areas
. such areas
| 68 6.7 10 88 6.0 64 58
11 & IV less Veh 1428 1213 20.88 245 803 126 52
vehicles .65 8 2 2 98 .30 14
A& VA 365 £02 14.89 Negl .03 .08 Negl
1i1 Bulk POL 1370 1195 19.10 190 9.62 170 50
Pkgd & solid 9.20 894 100 20 462 120 Negl
A 17.12 Negl 700 Negl Negl Negl Negl
v B23 95 43 6 125 12 19.5
VA 426 0 174 Negl Negl Negl Negl
TOTAL 7789 50.04 163.67 2751 41.78 495 369

includes Army troops required within the theater because of the presence
of Air Force elements requiring Army administrative support.

‘ : *

2This relatively graater figere 15 due to inclusion in this column of dwer-
sions to civilians, prisoners of war, and alies and miscellaneous theater-
wide losses. 52007
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69T

o @
¢. Short Tons Per Division Slice Per Day—Class I.
—1 I‘ Comi - I s [ T
\ a
S x
o Air Forca X
<Bd 2 I x XK
X
X
49
58
= ® 1]
_E_ 28 Ratlons Enters
3 €. | and sundries Diviston -
2 B t 19 Areas
CEE 5
xx/
40
x US Army
) x In Amy/Corps .
. X Rear Aress
~ x - &
US Army
° i in Communications Zons
o
POUNDS PER DAY POUNDS PER DAY _
Consumed per Consumed by Consumed by Consumed by Consumed by Consumed by Consumed by
man In theater, | Amy in theater, | Alr Force In Army in ComZ, | Amy in combat | Army in amy Army in
ITen Amy plus Air per Army man theater, per Air | per Ammy man zone, per Army and corps rear division areas,
. - in theatar Force man in in Comz man in combat areas, per per Army man
theater 1 2on8 Amy men in In such sreas
. such areas
CLASS | [ 68 .| 67 RE [ <es | 60 | &4 58|
5-2907

1includes Army troops required within tha thaater bacausa of the
presence of Air Force alements requiring Army edministretive
support.

2This ralativaly greatar figura is due to inclusion In this column

of diversions to civilians, prisonars of war, and_sllies, nd.
Misceiianeous thasterwide fosses, "
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d. Short Tons Per Division Slice Per Day—Classes II, IV, IIA

and IVA. i
-2 : ‘ ~ Com2 -} -
S \x ‘
/ . o\ Mz?zm X . o
" X X
. Air 105 x X
55 Enge 227 22 I l
‘L 8528 [ we 66
2358 g Enters
‘é f o ord m Division
Soe P
Bgg | M 7 2%0 Arees
RE [T = : [ *
Trans R . b ' ﬁmy
X R om—
u US Amy X in Amy/Corps x
in Communicetions Zone % Rear Areas
8000
Vg POUNOS PER OAY POUNOS PER 0AY
Consumed per Consumed by Consumed by - Consumed by Consumed by Consumed by Consumed by
man in theater, | Army in theater, | Air Force in Army in Comz, | Ammy in combat | Army in army Amy in
Army plus Air per Army man theater, per Alr per Army man zone, per Army and corps rear division erees,
TN in thester Force man in In ComZ man in combet arees, per per Army man
: theater 2 zone Ay man fn |y such ereas
N such zreas
Air (1 & IVA less Acft) 365 02 148% Hegl 03 08 Negl
Cml .06 .07 .03 .03 .08 J2 .06
[Engr  Less Const 76 .68 101 .20 84 123 .60
Construction 18 442 1570 13.00 159 253 1.00
Med . 30 a L) 11 J2 18 J0
Ord  Less Vehicles 1 294 2.00 240 2 620 1.20
Vehicles 1 - £5 80 20 20 98 30 140
Vehicle Parts 50 0 S0 A8 53 90 30
QM Sales Hems - 51 20 26 30 9 50 12
Less Sales Fi) I8 55 45 .09 24 Negl
Sig J0 £ 20 63 9 £0 J5
Trans 113 148 Negl 6.00 Neg! Negl Negl
oL 1858 1295 3597 %7 904 130 66
1 Non-gas conditions. A 5-2907

Zincludes Army troops required witiin the theater beceuss of the
presence of Air Force elements requiring Army administrative
support.

' ) . ) ' ! ’ ’
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14T

e. Short Tons Per Division Slice Per Day—Classes 111 and I1IA.

—Iz

-

ComZ

AI

|

VOOO_O ——

Alr Forr.e

cz

KA

%
% X —
Bulk POL (Aw)
-85 430 694 o
E58
SE® Bulk POL Enters
BES 3 Division
£s% Areas
Azg|  soid Fuel
& 263 [
220 % 181 XX
/‘ \H US Amy US Army
Packeged POL ° in Communications Zone in Army/Corps
@ o Rear Areas
d 1
r — POUNOS PER DAY ° POUNOS PER 0AY
am Censumed per [ d by ¥ d by Consumed by [¥ d by Consun d by Consun d by
\ man i theater, Army in theater, Air Force in . Amy in ComZ, Army in combat Army in army Alrrpy. in
Amy plus Air per Army man theater, per Air per Army man zone, per Army and corps rear division areas,
in theater Force man in in ComZ man in combat areas, per per Army man
theater 1 zone Army man in in such areas
such areas
Butk POL (Avn) 17.12 Negl 700 Negt Negl Negl Negl
Bulk POL 1370 1195 19.1 2190 29,62 2170 250
Salid Fuet 920 854 100 220 462 120 Negt
Packaged POL @ @ @ @ @2 2} ]
TOTAL —_— —_— — —_— —_— — | —
40.02 20.89 9.1 410 1424 2399, 59.
tncludes Army trodps required within the theater because of the .
presence of Ait Fetce elements requmng Army administrative g

support.

20ue to the variety of means of distribution, bulk and packaged POL
can not be segregated i this table.
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J. Short Tons Per Division Slice Per Da,y——O'lasses V and VA.

—— f ComZ — e T
w o Air Force ]
o 152 &
R 5 e
Qaxs VA
12 122 \
£ Enters
E £ 2% Division
,SE Class ¥ - A{;?
ag 25
S0 —
\_\l / :
3 US Amy -?
In Canvnumullons Zma‘% In Army/Corps
Rear Areas
POUNDS PER DAY \‘ POUNDS PER DAY
4 " 4 by TERE by
man in theater,| Army in theater, | Air Force in Gaml. Army in combat { Army in army
meM Army plus Air | per Amy man | theater, per Alr u man [ zone, per Army
in theater Force man in fn ComZ man [n combat
theater 2 one
Class V 823 95 43 5 125
Class VA 428 0 174 Neg Neg Negl Kegt
TOTAL 1289 95 217 ) 128 12 195
1Non-gas conditions.
§-2907

2includes Army troops required within the theater bmuu of the
presence of Air Force elements requiring Army administretive

support, -
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125. European Theater*

125

1 2 3 4 5 6
Conversion Measure-
Pounds Tons per [factor short| Mecastire- | ment tons
1 Item per man man per tons to ment tons | per man
per day montb measure- per man | per montb
ment-tons !| per month | with 15%,
stowage
2| Class I—Ratlons. - cceeecmmecmaeaan 7.170 0.108 2.1 0.227 0. 261
Class II:
3 Qm clotbing and equipage__...... 0.426 0. 006 2.0 .012 .014
4 Qm general supplies - . 305 . 005 2.8 .014 .016
5 Ordnance vehicle replacement____ . 620 . 009 2.2 . 020 . 023
6 . 630 . 009 3.3 .030 .035
7 2.710 . 041 1.8 .074 . 085
8 025 . 001 2.3 . 002 . 002
9 Signal (incl class IV) oo o..- .725 .o11 3.8 .042 . 048
10 Medical (Incl class IVand I)..__. . 300 . 005 2.5 .013 .015
11 : Totalelass II_____ ... 5.740 V7 A . 207 .238
Class III:
12 | © Gas,oll, grease 2 (less AF)______.. 11. 400 171 1.5 . 257 . 286
13 AF fuel and lubricantsd_ ... 13. 400 . 201 1.5 . 802 . 347
14 Subtotal 4. e 24. 800 372 . . 559 . 643
15 Fuel for tecmperate zone_-ccoc...-- 8. 500 .128 2.0 . 266 . 204
16 Total class ITIT_________cceee... 33. 300 B0 [ocoemcemeat . 8156 . 937
Class IV:
17 Medical (incl in celass IT) o fo oo crmcc [ mrmc e [cecmceeaaae cecommmeannn
18 Ordnance motor maintenance. . 510 . 008 1.0 . 008 . 009
19 Qm sales {tems___________..___ 2. 000 . 030 1.7 . 051 . 059
20 AF supply and replacement 2. 840 . 043 4.0 .172 . 198
21 Engineer construction material___ 7.280 . 109 1.5 .164 . 189
22 Signal (Inel in class ID) oo | e oo e me e
23 Chemleal ._____________. Negligible |- oo oo | cccccefoceme e
24 Transportation . ___ ..o .___ Negligible || e ccca e eeeaees
25 Totalelass IV __ . ooeoooan 12. 600 190 Joeemieooos . 395 . 455
Class V:
26 Ammunitlon (less AF)_____..._.._. 3.640 . 035 .9 . 050 . 058
27 AF ammunltion._coceeommaanaaao 4. 410 . 068 .9 . 059 . 068
28 Totalelass Vo cococcmeaaaoo 8, 050 P U B D .108 . 126
29 | Total, European Theater - - coeeeenn-- 66. 800 1.010 |oooocccaaaas 1.750 2.020

*Nongas conditions.

t Converslon factors are based on average cubage for each ltem. Measurement ton (40 cu ft) of any one
ftemn can be found by multiplying its short ton (2,000 1b) weight by tbat ltem’s converslon factor.

2 Consists of the following:
90 percent gasoline.
4 percent Diesel fuel.
3 percent engine ofl.
1 percent gear lubricant.
2 percent greases.

3 Class ITIA.

1 Assume 90 percent of quantltles shown in tbis line is shipped by tanker and 10 percent is shipped in

packaged contalners as dry cargo.
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126
126. Pacific Theater®

1 2 3 4 5 6
Conversion Measure-
Pounds Tons per [factor short] Measure- | ment tons
1 Item per man man per tons to ment tons { per man
per day month measure- per man | per month
ment-tons !| per month { with 16% =
stowage
2 | ClassI—Ratlons_ ..o oo .. 6. 710 0.101 2.1 0.212 0.244
Class II:
3 Qm clothing and equlpage.._._... 1. 000 .0156 - 20 .030 . 038
4 Qm genersl supplles......_. - . 730 .011 2.8 .031 .036
5 Ordnance vehlele replacement ... . 620 . 009 2.2 .020 .023
[} Engineer_ .. oo . 370 . 008 3.3 . 020 .023
7 Ordnance_........____ . 300 . 005 1.8 . 009 .010
8 Chemical (Incl class IV) . . 567 . 009 2.3 .021 .024
9 8ignal (incl class IV)___.___._ . 750 .011 3.8 .042 .048
10 Moedleal (Incl class IVand I)._.__. . 3330 . 006 2.5 .013 .016
11 Totalelass IT. ... .oooeeeam.on 4. 670 OTL .188 .214
Olass III: ’
12 Gas, ofl, grease 2 (less AF) _._____._ 10. 800 .162 1.6 .243 - .279
13 AF fuel and lubricants 3. ____._._. 11. 080 .166 ) .249 .286
14 Subtotal ¢ ... ciaaeaas 21. 900 P 2: 3 . 492 . b665 .
16 Fuel for temperate zone___ ... 8. 500 .128 2.0 .256 .204
16 Totalclass ITL oo oceoeoaeo. 30. 400 456 {oooooeee.-. .748 . 869
Olass IV:
17 Medlical (incl in elass IT) - |occccocccacc]caanan ae-
18 Ordonance motor maintenance._._. . 180 . 003 1.0 . 003 .003
19 Qmsalesltems____________________ 1.970 . 030 L7 .051 .059
20 | APF supply and replacement ______ 2. 840 043 4.0 172 .198
21 | Engineer constructlon material___ 11. 900 .179 1:5 . .268 . 308
22 Signal (Inclin elass IT) ... _{ocoooooooeo ———- . -
23 Chemical (inel in class II) [ S, -
24| _’I_‘mnqur!:ati_on..._ _____ . ceee|_ <130 . 002 2.4 . 005 . 006
25 Totalclass IV .. oooaias 17. 000 o267 [cceeocecnaee .499 .b74
Class V:
26 Ammunition (less A¥) ___......... 5. 140 .077 .9 .070 . 081
27 | AF ammunltlon - 3.470 . 052 .9 . 047 . 054
28 Totalclass V. oooeeaeaaaas 8. 610 120 feeeens .117 .135
29 | Total, Pacific Theater. _._......_._... 67.4 1010 [ccceccann.o. . . 1.760 . 2.030 .

* Nongas conditions.
1 Conversion factors are based on average cubage for each item. Measurement tons (40 cu ft) of any ong
item can be found by multlplying its short ton (2,000 1b.) weight by that item’s conversion factor.
2 Consists of following:
63 percent gasoline.
31 percent diesel fuel,
3 percent engine oil.
1 percent gear lubrlcant.
2 percent greases.
3 Class ITIA.
¢ Assume 90 percent of quantity shown in this line is shipped by tanker and 10 percent is shipped in
packaged contalners as dry cargo.
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127. Polar Regions™

127

1 2 3 4 & G
Conversion Measure-
Pounds Tons per {factor short| Measure- | ment tons
1 Item per man man per tons to ment tons | per man
per day month neasure- per man | per month
men! tons !f per month | with 15%
stowage
2| ClassI—Rations.__._________.._...... 10. 40 0.156 2.1 0.328 0.377
Class II:
3 Qm clothing and equipage._.._... .85 .013 2.9 .038 .044
4 Qm general supplies_........ .40 . 006 2.8 .017 .020
5 Ordnance vehlcle replacement . .62 . 009 2.2 .020 . 023
6 Engineer .84 .013 3.3 .043 . 049
7 Ordnance 2.00 .030 1.8 . 054 . 062
8 Chemleal (incl class IV)_ .. .03 | Negliglhle 2.3 . 001 . 001
9 Signal (incl class TV)__._. .60 . 010 3.8 .038 04
10 Medlcal (incl class IV).__. .40 . 006 2.5 .015 017
11 Totalelass IX. ... 5.8 JO87 | .226 . 260
Class III:
12 Gas, oll, greuse, compounds....__. 9.0 ©.135 1.5 .203 .233
13 AF fuel and lubrlcants 2_......... 14.0 .210 1.5 .315 . 362
14 Fuel,solld_ .. ... 18. 50 277 2.0 . 565 . 638
15 " Totalelass ITT.____oocmeea-.- 41.5 622 | 1.073 1.233
Class IV:
16 Medical (incl fn elass IT) oo oo femmam e e fececmeinmccefem e mmem e e
17 Ordnance motor maintenance..... .6 .008 1.0 .008 . 009
18 Qm salesftems.______.__......... 2.0 .030 1.7 . 051 . 059
19 AT supply and replacement 3 3.6 . 062 4.0 . 208 . 239
20 Engineer const. materfal _________ 12.0 .180 1.5 .270 310
21 8lgnal (incl in class IT)
2 Chemlcal (incl fn €lass IX) . .o |ommmeccae o emmmmmemmceaf e mecemmc e memcmmae e em e
23 Totalelass IV__ o _coaa...] 18.0 [ 7(1 1 P . 537 .618
Class V: i
24 Ammunitlon.._ .o aeooo... 1.8 . 027 0.9 . 024 .028
26 AF ammualtlon ¢ ... ....... EN 062 0.9 .047 . 054
26 Totalelass Vo .. ____._.... R 538 079 |l 071 . 082
27 Total .ot 81.0 ) v T 2.24 2.58

*Estimated, based on Arctio test operatlons.
1 Conversion factors are based on average cubage for eacb 1tem. Shlp tons (40 cu {t) of any one item can
be found by multlplying its short ton (2,000 Ib) welght by that ltem’s converslon factor.

1 Class ITIA.
3 Classes I1A and IVA.
$ Class VA,
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128-129
128. Combat Zone and Communications Zone

1 2 3 4
Pounds per man per day
1 Item Per army man | Per army man | Per army man .
in combat zone,|in combat zone,| in communica- -
continental jungle 2 tions zone 3
land mass !
2 7.69 5.95 8.80
3 .023 .016 Negligible
4 .040 .090 .030
5 2.49 8.95 13.2
6 .112 . 560 1.1
7 4.95 . 860 3.00
8 .928 1.35 .75
9 .973 . 346 .63
10 B o« LR Negligible Negligible 6.00
11 Total Il and IV ___ . 9.52 12.2 24,7
L]
12 § Class ITX_ el 12.0 7.53 41.0
13 | Class Voo oo 13.4 8.68 140
11 TOtAl - o eeccmecaoaes 4.6 3.4 75.9 ¢

1 Based on operations in Europe, all armies, 24 February 1945 to 28 March 1945.
2 Based on Sixth and Eighth Army operations, December 1943 to September 1944.
3 Assumed from theater averages, World War II.

129. Field Army and Cotps in Combat

1 2 3
Bhort tons per day
1 Item
Per fleld Peor corps ¥
army !
2 1,420 346
3 .133 Negligible
4 7.4 1.8
5 461 112
6 20.7 5
7 916 223
8 172 41.8
9 180 43.8 -
io 1,760 427
11 2,220 540
12 | Class Ve cccmcctcctrmccummncccncmccceseacamcanc———ne 3,200 800
13 7 Y SRR 8, 600 2,113
1 Computed for field army of 3 corps, each corps composed of 3 infantry and 1 armored division, and includ-
ing necessary supporting and service elements.
2 Computed for corps of 3infantry divisions and 1 armored division, with necessary supporting and service ‘
elements.

3 Class V data applicable for periods of 14 days or more,
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130-131
‘ 130. Airbomne Division in Airborne Assault*

1 2 3
Pounds per | Short tons
1 Item man per per division
. day per day

’ 1 [0 I .20 2
12 [0 VN 41.0 351
13 OBl Voo eeeeeeeececeenccremeaceccccmec e m e e ne 41,2 353
»

14 TotRl e ccccccccccecccceeamccccccmn e 52.0 447

. *Nongas conditions.

131. Armored Division in Attack™

1 2 3
Pounds per | Short tons
1 Item man per per division
day per day

2 5.37 40
3 .25 2
.4 .70 5
b5 30 2
() *14.10 104
7 2.11 16
8 0.87 6
: 9 18.30 135
10 13. 80 102
11 50.0 369
12 Total . e cccceemcccceccccccccccccccccccsscecrecssacenn—an 87.5 646

*Primarily battle losses of combat vehicles.
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132-133

132. Armored Division in Pursuit and Exploitation*

1 2 3
Pounds per | Short tons
1 Item man per per division
day per day
2| ClassI......_.. 5.61 41
Classes IT and IV:
3 (621 IR .25 2
4 Engr.o.o.- .54 4
b5 Med - .30 2
6 OTA e oo e ———————————ee 2.14 16
7 [0« [N, 2.11 18
8 o U .85 6
1} Total IT and IV e e e e 6.19 46
10 [ Class ITI ... 23.30 172
11 ] Class Vv e ccemeiccccaaaas ——- 8.8 65
12 Total.... - 439 . 324
133. Armmored Division in Defense*
1 2 3
Pounds per | Short tons
1 Item map per per division
* day | perday
2 | Class I e ccccmcccaccccccmcmcmcmcmcmcmmamam—a———————— b. 61 41
Classes H and IV:
3 _ .25 2
4 .42 | 8
5 .15 1
6 2.00 15
7 2.11 18
8 37| 3
1} Total ITand IV ..o cccccccccacamcmcc—ma——ae 5.30 39
10 | Class IIX mmmeeeecceccessseset-sssesaseaa-e-ameacececemeemscavemmemnn 7.61 56
11 | OlaSS Voo e ccccccccccccmacccccccccccvaemaee—————————— e 53.2 393
12 Total. - . L5 528
*Nongas conditions,
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134-135

‘ 134. Armored Division in Reserve™

1 2 3
Pounds per | Short tons
1 Item man per per division
) day per day

2 5.51 41
- 3 .25 2
4 .21 2
& .15 1
[} 2.560 19
7 2.26 17
8 .37 3
9 6.73 42
10 5.83 43
0 T N g
12 17.3 128

1 Increase over Inactive situation due to intensified maintenance and replacement activities.
. 2 All elements of divislon out of cornbat.

135. Infantry Division in Attack of Fortified Position™®

Pounds per | Bhort tons
1 Item man per per division
. day per day
2 5.72 50
i .251 2
4 2.13 19
) .301 8
8 1.67 15
7 . 942 8
8i. . 959 8
9 6.25 85
10 493 43
L]
1 47.8 N9
12 64.7 867

*Nongas conditions.
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136-137
136. Infantry Division in Attack of Deliberately Organized

ayn %
Position
1 2 3
Pounds per | Short tons ~
1 Item man per per division
day per day
2 5.37 47
3 . 252 2
4 . 843 7
5 . 301 3
[ 1.67 15
7 . 929 8
8 . 991 9
9 4.98 44
10 7.92 G9
11 44.4 389
12 2.7 549

137. Infantry Division in Attack of Hastily Organized Position*

1 2 3

Pounds per | Short tons

1 Item man per per division
day per day
2 | Olass It eceicecaccicccceiceeceieccecmeacaesnanenn 5. 46 48
.051 0.5
1.26 1
125 1
2,83 25
. 938 ‘8
. 901 8
G.16 54
8.47 74
11 | ClasS Vo o eecceceeccvccccccccacccccccerrascacecenacsnemanameencenn 42.8 375 4

12 B 11 7: ) SR 62.9 651

*Nongas conditions. .
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138-139

. 138. Infantry Division in Covering, Security Force, Retirement, or
Delaying Action™®

1 2 3
- Pounds per | Short tons
1 Item man per per divislon
day per day
5.42 48
. 361 3
. 811 7
121 1
1.47 13
1.32 12
.721 6
4.8 42
12,5 110
- 11 | Class Vo oecccciccciccciaceactaconccnscosssncncmmnececacancmncanncns 26.1 229
12 B 7Y 48.8 427
139. Infantry Division in Pursuit*
® 1 N
Pounds per | 8hort tons
1 Item man per per division
day per day
2 | Olass I e iiieeecmecaecceccecceccemnccancoann 5.61 49
Class IT and 1V:
3 .001 1
4 979 9
[ 111 1
] 2.08 18
7 . 659 6
8 .710 6
9 4.63 41
10 | Olass I oo iceicictectcctetaccaccnnccacnnconcencamannannn 15.3 134
- 11 | Class Voo ciciciicciaceccccnrcccccnccccsssanmamnammmaamennan= 7.7 67
12 Tota). ceeececiceccceecncccecccccaccacccnanccaccacccccaamncanenan 3.2 291
R *Nongas conditions.
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140-141
140. Infantry Division in Assault of Hostile Shore*

1 2 3
Pounds per Short tons
1 Item man per per division
day per day .
2 | Olass I cecceececccsccccccscoccccaaaaccccacacnecaceacnamam———————— 6. 19 54
Olasses IT and IV: _
3 .181 2
4 1.17 10
& . 221 2
6 .69 7
7 . 502 4
8 . 389 3
9 3.24 28
10 4. 56 40
11 43.3 379
12 T 57.3 502
141. Infantry Division in Defense of Position* .
1 ’ 2 3
Pounds per | Short tons
1 Item man per per division
day per day
2 5.51 48
3 . 361 3
M 1.48 13
5 .221 2
6 1. 50 13
7 1.10 10
8 . 089 0
0 5,63 49
10 6.83 60
11 50.0 438
12 Total. 70.0 613 *

*Nongas conditions,
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149. Infantry Division in Inactive Situation

142-143

1 2 3
Pounds per | Short tons
1 Item man per per division
day per day
b3 0 Y- P 519 46
.251 2
. 501 4
. 151 1
. 829 7
211 19
. 479 4
9 Total Il and IV . i iecccmcemmmccmcm e 4.32 38
10 | Class ITT. oo ceccccecceccmcecmccnesmcmmm————— (33 } 56
1| Class V¥ e Samesescmmcccccceecseacmaencscenenonnn 16.2 142
12 Total. oo ceiceemmaen—. eeemameeeaceccmsecmenmesssenn 32.1 281
- *All elements out of combat.
. s . %
143. Infantry Division in Reserve
1 2 3
Pounds per Shon tons
1 Item man per per division
day per day
P [0S A eeenmeanae eeennes 538 ]
Classes IT and IV:
3 L2814 . 2
4 . 159 1
8 .151 1
6 1.25 1
7 2.1 19
8 . 479 4
9 Total Mand IV__________._... eereecssemememmcmsecremreessamsees 4. 40 39
10 | Class ITT o cticecccccmeccememmeen—an—————— 2.23 20
11 | Class V¥ o eeccccrccceancccacceceecesessscmmecsssccmcrmmmnmmeacs|acsesesasnrenn]ocreamennnaa—
12 1+ T R 12.0 105
*All elements out of combat.
*Nougas condltlions.
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144. Supply by Air .

a. General. General procedures for aerial supply are contained in
FM 57-30, and paragraphs 235 through 239 of this manual. Nor-
mally specific instructions for supply by air in an area of operations
are issued within the theater concerned. -

b. Infantry and Armored Divisions. Aerial supply of infantry and
armored divisions will be required most often in connection with
exploitation operations or when ground lines of communications are
limited or subject to prolonged enemy interference. A specific situ-
ation or operation will dictate the overall tonnages required. Re-
quirements are based on data in tables in paragraphs 131 through
141. Aerial supply of the infantry division, part of an airborne
force, will follow those procedures applicable to the airborne division.

¢. Airborne Forces. Two days of automatic followup supply and
two or three days of on call followup supply normally are prepackagd
for an assault airborne division to enable the division to continue
operations until more normal supply procedures can be adopted.
Requirements will be based on the phasing of the division into the
airhead and table in paragraph 130. Requirements for an air-landed
infantry division will be based on the type and duration of the an-
ticipated action, the phasing of the division into the airhead, and
tables in paragraphs 135 through 141.

Section VIIl. PROCUREMENT

145. Procurement Lead Times ! 2

Class I3 o ccmcccccccae——- 12-18 months
Class II:
Civilian-type articles_ - __ __________________._.___ 2-12 months
Military-type articles - oo oo o___ 6~24 months
Class ITT_ _ _ _ oo 3 months
Class IV:
Civilian-type articles________ . _________..._ 2~12 months
Military-type artieles____ . _________________._. 6~24 months
Class V. emea—- 6—-24 months

1 From timo of order to time of delivery in zone of interior.
2 Theaters must add order and shipping time.
3 To account for seasonal items.

- Section IX. STORAGE -
146. Definition of Terms

An understanding of the following terms is necessary in order to be
able to use the data listed in this chapter in determining storage area

requirements. .
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a. Storage Space. Any space, without regard to type of construc-
tion or improvement, used for storage.

b. Storage Building. Any building constructed or acquired for the
storagc of supplies, even though some part of it has been diverted to
and is used for office, depot utility storage, or repair shops. Buildings
constructed or acquired for office buildings, repair shops, depot utility
storage buildings, except when they are used iu whole or in part for
the storage of supplies, are not considered storage buildings. The
actual area used for storage purposes within such a building is con-
sidered storage space for reporting purposes.

(1) Warehouse. A building designed or designated for storage
purposes when constructed with roof and complete side and
end walls. It may be one story or more, built at ground
level or elevated to car or truck height. Presence or ab-
sence of outside loading platforms has no bearing on the
classification. '

(2) Heated warehouse. Warehouse in which the temperature
may be controlled within specified limits by the application
of heat.

(3) Unbheated warehouse. Warehouse in which no provision has
been made for heat.

(4) Humidity controlled warehouse. Warehouse in which the
humidity is controlled within spccified limits

(5) Inflammable warehouse. Space within a building specially
designated for the storage of highly inflammable materials.
(Inflammable materials are those which present fire hazards.)

(6) Shed. A building normally without side or end walls. A
building originally constructcd as a shed and subsequently
closed with side and end walls becomes a warehouse upon
completion of alterations and will be reported as such.

(7) Other covered space. A building or portion of a building
other than warehouse which is used for storage of supplies
even though some part of it is used for offices, depot utility
storage, repair shops, etc. The actual area used for storage
purposes within such a building is considered storage space.

¢. Gross Storage Space. The entire inside area of covered storage
space, determined by using inside dimensions of building; the overall
area of open storage space with no deductions for trackage and per-
manent roads; the actual storage space (pads) for open ammunition
or toxic space.

d. Bin Storage. That space in which storage bins or stock racks
have been erected. It includes aisles and working spaces between
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bins. Box pallets and pallet racks are not bins and the area occupied
by them is not bin area.

e. Aisles. Any passageways within a storage area. Aisle space
in bin areas will not be included (see above).

f. Beceiving and Shipping Space. Gross space designated as work
area for receipt and shipment of supplies and equipment.

g. Nonstorage Space. 'That area within gross space which is not
used for storage because of structural losses or designation for other
than storage purposes. Includes transit shed space when used or
reserved for that purpose. :

h. Net Usable Space. 'That portion of total gross space on which
supplies can actually be stored. It does not include bin storage
space, aisles, or receiving and shipping space.

i. Open Space. Ground area used for storage of supphes and
materiel other than area used for shop stock, operating supplies, and
utility supplies for use in the reporting installation. It may be a
specially prepared area, an improved area or an open area in use for
storage in lieu of regular storage area. Open storage space is desig-
nated under three headings as follows: improved, semi-improved,
and unimproved.

(1) Improved. Area having a paved, well-drained surface (as-
phalt, concrete and well-prepared, water-bound macadam
are examples) or area which has been prepared with topping
of some suitable material, or which, because of the nature
of the gound (gravel or shale) and special preparation (roll-
ing, draining, grading) gives a surface which permits vehic-
ular traffic and year-round storage operations under ordi-
nary circumstances and which lends itself to the storage of
supplies on dunnage, ‘“‘without danger of sinking of stacks.”’
The fact that during certain seasons operations may be lim-
ited, because of weather conditions, does not change the
category for reporting purposes. Improved space will in-
clude all trackage and pérmanent roads within the improved
area.

(2) Semi-improved. A partially prepared open storage area
which is graded and prepared with topping of some suitable
material, but which is not hard-surfaced. Semi-improved
space will include all trackage and permanent roads within

- the semi-improved area. .

(8) Unimproved. Other open area which is in use for the storage
of supplies, but Whlch has not been surfaced for storage

purposes.
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j. Magazine (including “Igloo’). Storage structures above or
‘ below ground, constructed for the storage of ammunition and ex-
plosives. Thesc structures will be reported as magazines regardless
of whether ammunition and explosives are actually stored in them.
The only circumstances under which magazines will be reported under
warehouse space is when the magazine has been designated as ‘‘in-
flammable material space’” in accordance with definition heretofore.
Conversely, warehouses containing ammunition will not be reported
as magazines. Occupancy of magazines will be computed to include
that area utilized as access aisle space contiguous to materials stored.
The recmainder unoccupied will be reported as vacant.

k. Tank. Space in tanks designated for the storage of supplies
other than petroleum products.

1. Ammunition and Toxics. Ground area prepared or improvised
for storage of ammunition or toxics in open area to supplement
magazine space. It consists of prepared or improvised surfaces with

- or without roofing or barricaded sides. The gross area of this space
includes only the actual open storage space (pads) prepared or im-
provised for storage. It does not include surrounding area restricted
for storage because of safety-distance factors.

m. Cold Storage Warehouse. Space in which a controlled temper-
ature below 50° may be maintained.
‘ (1) Chill-cold storage space with temperature controlled between
2 maximum of 50° and a minimum of 32°,
(2) Freezer-cold storage space with temperature controlled below
32°.

n. Allocated Space. Is space formally apportioned to the heads of
administrative and technical services by the Deputy Chief of Staff for
Logistics. (Assignment of allocated storage space within a storage
installation is the responsibility of the chief of the administering
agency.) (See AR 700-12.)

0. Dispersed Storage Areas. Those portions of a depot or sub-
installation that arc geographically located away from the main
cstablishment, but not at another reporting installation.

p. Subinstallations. Those establishments so designated by De-
partmcnt of the Army directives.

g. Site Area.

(1) Site arca, in covered storage, is the total land area required

for buildings, spaced at minimum distances, plus all the

. necessary operating areas such as access roads, depot roads,
railway sidings, and truck parks.
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(2) Site area, in open storage, is the total land surface required
for net usable general storage area as defined above, plus ‘
that additional area required to fulfill safety regulations and
to properly operate the storage facility as a whole. '

r. Gross Storage Area Factor. The gross storage area factor is the
ratio of the gross storage area to the net usable general storage area.

After the net usable general storage area requirement, as described

above, has been determined, the gross storage area requirement is

obtained by multiplying the net usable general storage area value by
the pertinent gross storage area factor, as follows:

Net usable ‘general storage areaXgross storage area factor=
gross storage area.

s. Site Area Factor. The site area factor is a ratio of the site area
to the gross storage area. Having determined the gross storage area
requirement, the site area requirement is obtained by multiplying the
gross storage area value by the pertinent site area factor as follows: .

Gross storage area Xsite area factor=site area.
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t. Illusirating Diagram.

e e e % % ¥

F 3 - Jz

KEY

- = Net Usable Storage Area

- + = Gross Storage Area (in covered storage, the bnndingg)
B - + [:::] s Site Ares

147. Storage Factors
a. The following table gives optimum storage tonnage area require-
ments for support of military operations. These data are for general
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planning purposes only and may vary greatly as & result of climate
conditions or the tactical situation.

QOonsumed | Percent of tons of | Tons/man/month | QGross storage
per man supplies stored | of supplies stored | area/man/month -

1 in theater of supply
Class Army plus
AF short
tons/man/ Covered | Open | Covered | Open
month Covered | Open short short sq. ft. | sq. ft. -
tons tons -
b 28 1D SR 0.1005 60 40 0.0603 | .0402 0.910 0. 803

11,1V, IIA, and IVA:

3 Air (IIA and IV A less afr- . 0380 (8torage provided in air depot)
craft).
4 | OChemieal. ... ... .. . 0009 70 30 0.0006 | 0.0003 .011 .009
Engineer:
5 T.ess construction____.._.__ . 0095 20 80 .0019 | .0076 .023 .152
6 Construetion.............. .1092 10 90 .0109 | .0983 .125 1.875
7 Medical .. __._._.._....... . 0045 90 10 L0040 | .0005 . 080 . 012 -
Ordnance:
8 Less vehicles...._..._._... . 0407 20 80 . 00SL . 0326 . 120 . 644
0 Vehicles. .. ....._.o.....C .0102 0 100 . 0000 .0102 .000 .276
10 Vehicle parts. oo ceaoo-. L0077 40 60 .0031 { .0046 .048 .124
Quartermaster: -
11 Sales items. ..ol L0110 90 10 . 0099 .011 .133 .030
12 Less saleS.oceoeamanaamonan .0041 |- 90 10 .0037 | .0004 . 050 011
13 | Signal - -- - eeeeeea el .0110 70 30 . 0077 . 0033 .210 .045
14 | Transportation ... .- .0020 & 95 .0001 . 0019 .001 .034
III and IIIA:
15 Bulk POL (Avn).__....... .1380 (Tenk Farm)
16 Bulk POL__.____..__....__ .1455 | (Tank Farm)
17 Solidfuel ... .1320 0 100 .0000 | .1320 . 000 2. 840
18 Packaged POL..._._....._ .0135 10 90 .0014 .0121 .021 .327
Vand VA:
19 V (ncluding 10% of VA)*.. .134 10 80 L0130 | 1174 .195 2.350
20 VA e .0527 (8torage provided in air depot)
21 [ Totals - oo [ Y P P, 0.1203 | 0. 4669 1.762 9.763
22 | 01, II, III (Pkgd) and IV .3248 33 67 .1073 . 4669 1. 587 4.763
23 | O1 III 8olid Fuels - .1320 0 100 .0000 | .1320 .000 2.640
24 | 01 V. el .1304 10 90 . 0130 L1174 .195 2.350

*Army supperting Air will store small arms ammunition which is estimated to be 10 percent of total.

b. Average ratio of gross storage area, open to covered, by classes
of supply.

Ratios of gross storage

. area open lo covercd

All classes (except bulk POL) - _ . oo ceceeeaeae- 5.5 1
C 11,11, IIT (Pkgd and Solid), and IV__ .. __oo..__. 4.7 1
C1III, IIT (Pkgd), and IV_ _ o mecaeaa 3 1
C 1 V (including 10 percent of V=A) oo cccococcaccacaa- 12 1
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148. Storage Space Conversion Factors
The following table indicates the net usable general storage area
(sq ft) occupied per short ton:

1 2 3 4 5
Type of storage
1 Branch
Covered Open Igloo and [ Open storage
storage storage magazine | ammunitlon
2 | Ordnance CoOrps8.- - - emceamaan 10.0 18.0
3 | Signal Corps..._. 10.0 16.0
4 | Corps of Engineer. . 8.0 13.0
5 | Chemieal Corps- - oo oo 12.5 20.8
6 | Army Medieal 8ervice - oo 13.0 16.0
7 | Quartermaster Corps._. 9.0 17.1
8 | Transportatlon Corps 7.0 12.0
9 | Adjutant General’s Corps 10.0 |oooooo
149. Average Stack Heights*
a. Covered Storage. All serviees. _______________._..______ 8 ft.
b. Open Storage. Allservices. _:____ .. ____ 6 ft.
150. Gross Storage and Site Area Factors
1 2 3 4 5 6
Gross storage Site area
area factors ! factors 2
1 Class of supply Services
Covered Open | Covered Open
2 1.40 1.50 2.00 1.50
3 1.25 1.30 1.80 1.43
4 2.00 2.00 3.00 3.00
5 1.40 1.50 2.00 1.50
6 2.00 2.20 1.80 1.43
7 1.25 1.30 1.80 1.43
8 1.25 1.30 1.80 1.43
9 2.00 2.00 3.00 3.00
10 1.40 1.50 2.00 1.50
11 2.00 2.20 | oo
12 1.25 1.25 | 4112.00 *

1 Apply additlonal factor of 3 for storage in combat zone.

3 Apply additionsl factor of & for storage of classes I, IT, III, and IV in the combat zone.

3 Excludes bulk storage of petroleum in tanks,

4 These factors take into consideration the great amount of dispersion necessary as a safety precaation In
storing ammunition,

8 See par. 152,

*Flgures given are for use in theaters. For zone of interior storage, increase by 25 percent,
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151. Operating Personnel Required for all Storage Within a
Theater*
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152. Miscellaneous Factors

Ammunition storage per mileof road?. . . __..___. 1,000 short tons.

Ammunition storage persquaremile ! __________________ 5,000 short tons.

Minimum hard standing requirements for 2,500 vehicles 2. 110,000 sq. ft.

Solid footing for vehicle park for 2,500 vehicles____._____ 4,000,000 sq. ft.

Minimum hard standing requirement for artillery and 350 sq. ft.
combat vehicles, per item.

1 Refers to temporary storage of ammunition along roadways and in urban fields and forests much as

may be found in combat zones.
2 Data based on the assumption that hard standing area will not be required for the total number of

vehicles at any one time.

153. Handling of Supplies
a. Labor Requirements.

(1) Hand operations. For long-term planning purposes, labor
requirements for handling supplies by hand are computed
on the average of one-half ton per man per hour for 10 hours
each day. For short periods, the average is much higher.

(2) Mechanical handling. For planning purposes, the labor re-
quirements for handling supplies by use of mechanical
equipment, such as fork-lift trucks and tractor-trailer trains,
are normally limited to & working foreman and equipment
operators to operate the mechanical equipment necessary to
efficiently handle these supplies.

b. Handling Crews.

(1) Hand operations. The maximum number of men that may
be employed advantageously in loading or unloading one
freight car is nine (one working foreman and eight laborers).

*May include prisoners of war and civilians as available.
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The maximum crew for loading or unloading average loads
by hand on Army trucks is five men (one working foreman
and four laborers).

(2) Mechanical handling of palletized loads. 'The maximum num-
ber of men required to advantageously load or unload one
freight car or truck of palletized supplies using mechanical
handling equipment is three (one working foreman and two
materials handling equipment operators).

c. Time Estimate (based on manual handling).

(1) The time estimate for average packaged or bundled military
loads 3 at depots, supply points, or using units, under average
conditions, a 5-man crew for each truck or trailer, and the
number of trucks or trailers to be loaded or unloaded simul-
taneously, dependent upon amount of labor available, is as

follows:
Loading and unloading 2Ve-ton truck 134-ton trailer
Average time_ _ _ ___________________ 50 min_... 20 min.
Minimum time_____________________ 30 min.._. 12 min.

(2) For prescribed loads, under field conditions, where the amount
of labor available is unlimited:

Day Night
Unloading. - - - . 15 min.._. 30 min.
Loading.- - - - ——- 30 min.... 60 min.

154. Materials Handling Equipment Requirements

A depot supplying 100,000 men will require approximately 7,700
measurement tons of materials handling equipment, including con-
veyors, pallets, scales, tractors, trailers, forklift trucks, hand-trucks,
Iumber-straddle trucks, stock-picker trucks, etc.
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Troops Supported

8 8ee chapter 7 regarding authorized 100 percent overload for certain vehicles under some conditions and
double time estimates when necessary.
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155. lllustrative Problems

a. Situation, Problem A. To determine storage requirements for &
theater of operations requiring 100,000 measurement tons of class I
supplies.

b. Solution, Problem A. Storage area requirements: -

A measurement ton (MT) =40 cu ft.

Therefore, 100,000 MT 40 =4,000,000 cu ft of supplies to be
stored.

Minimum percentage of covered storage required is 60 percent
(see par. 147).

Therefore, 40 percent open storage required.

604,000,000 cu ft =2,400,000 cu ft of supplies requiring
covered storage.

407<4,000,000 cu ft =1,600,000 cu ft of supplies to be stored
in the open.

Average stack heights (see par. 149);

Covered storage =8 feet.
Open storage =6 feet.

2,400,000 cu ft—+8 ft =300,000 sq ft, net usable area of covered
storage required.

1,600,000 cu ft—-6 £t =267,000 sq ft, net usable area of open storage

" requiréd.

Gross storage areas for each type of storage are based on net
usable areas. Factors for computations, as found in para-
graph 150, are—

Covered storage =1.40
Open storage =1.50 : .

(Assume storage is to be in communications zone;
hence additional combat zone factor of 3 is not
required.)

300,000 sq ftX1.40 =420,000 sq ft, gross storage area required for
covered storage.

267,000 sq tX1.50 =400,600 sq ft, gross storage area required for
open storage.

Site areas for each type of storage are based on gross storage
areas. Factors for computations are found in paragraph 150.

Covered storage =2.00
Open storage =1.50
(Assume storage is to be in communications zone; hence
additional combat zone factor of 5 is not required.)

420,000 sq ft<2.00=840,000 sq ft, site area required for covered
storage.

400,500 sq ftX1.50=600,760 sq ft, site area required for open
storage.
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’ Total site area required:
Covered storage = 840, 000 sq ft
Open storage = 600, 750 sq ft

1,440, 750 sq ft
1,440,750 sq ft—+43,560 sq ft (1 acre) is 30.7 say 31 acres of site
area required.
¢. Situation, Problem B. To determine operating personnel and
materials handling equipment requirements for all storage in a
theater which has a strength of 250,000 men. '
d. Solution, Problem B.

(1) Part I, operating personnel requirements. (See graph, par.
151.) On the horizontal scale of this graph, locate the
vertical line representing 250,000 men. This line crosses
the oblique graph line at the horizontal line representing
24,600 operating personnel as indicated on the left margin.

- Therefore, for general planning purposes, 24,500 men are
needed to operate theater depots.
(2) Part II, materials handling equipment requirements. Using
- the same assumption for theater strength as used in part I
above, the graph in paragraph 154 shows that for 250,000
men, 18,600 measurement tons of materials handling equip-
’ ment will be required.
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156. Characteristics of Materials Handling Equipment

DWW

1 2 3 4 5 6 7 8 9 10 11
Dimonsions Welght (1h) Dis Capacity
Item* place- Method of Primary use
Length] Width | Height |[Operat-| Ship- | ment | Load Hei%ht operation
(in.) (in.) [(in.) min-] ing ping | (cuft) | (ih) (ft.
imum
Trucks, fork lift. . ocooeeao-. 94 28 80 | 3,520 | 4,300 140 | 2,000 9 Useful in moving and stacking palletized loads.
97 33 83| 3,880 | 4,480 146 | 2,000 9 Not efficlent to move supplies over horizontal
110 38 83| 5,400 | 6,600 186 | 3,000 9 distances greater than 250 {t.
100 34 83| 5350 | 6,500 150 | 3,000 915"
143 42 83 110,700 |-ueooo]emman- 6, 000 14
122 43 83 | 10,460 | 11, 800 226 | 6,000 | 9117
196 86 150 | 15,800 | 16,400 |._____.. 15,000 | 176"
158 59 83 { 16,500 | 18,800 375 | 10, 000 82"
Trucks, platform. cceeeeeeeaaee 128 41 83| 4,810 |.ooeooofeeoana- 4,000 8'6"” Primarily for transporting unit loads short dis-
82 34 48 | 1,150 | 2,000 118 | 3,000 9 tances. May be used for stacking. Less expen-
131 43 58 | 4,000 [ 4,910 229 | 6,000 | 1'4. 5 sive than fork 1ift trucks, hut less maneuverahle.
126 41 54 | 3,825 |ovoooo)eeoaos 10, 000 147
150 44 102 | 8,500 | 10,300 465 | 20, 000 52"
160 53 107 | 12,600 | 14, 400 450 | 30, 000 25"
Draw har puil
(h)
Tractors, warehouse.caecoee-.. 112 64 52 | 2,260 [ 2,400 162 |ocoeeeae 1,600 | Gasoline..._.._ Used for drag towlng on skids or towing one or more
92 42 52| 2,750 | 3,850 174 |ooooo 2,200 | Gasoline._.__. trallers. Tractor is small and maneuverahie.
68 39 57 | 3,170 | 3,700 Should he used for moving when distance exceeds
117 60 761 4,660 | .|l |eaieees 3,300 | Gasoline._..__ 250 ft.
99 60 60 | 4,000
130 89 72 | 10, 800
77 41 591 3,40

414
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Load (1bs)
Cranes, wheeled, fixed boom... 135 60 186 | 12,300 | 13,400 |-ccccoeofcaaaaaan 6,000 [ Gasoline...._. Handles loads of shapes and sizes which are moved
150 66 204 | 16,500 | 2,000 (V) —— 10, 000 with difficulty by otber equipment.
150 78 212 | 21, 000 14, 000
Cranes, wheeled, slung........- 135 43 77% | 5,200 | 6,450 310 [ccuuene- 2, 000
130 70 264 | 14, 000 5, 000
130 62 231 ) 15,000 |- 10, 000
157 93 872 | 34,500 20, 000

Trucks, straddle...cocooeeo.o- 130 71 89 | 7,000 10, 000 Used extensively for moving lumber, poles, pipe,
147 78 126 | 9,000 14, 000 rods, and girders.
187 90 126 | 12,100 20,000

187 104 140 | 13, 500 30, 000

ATNOC 3SN TVId1440 HOd

L6T

*All items of materials handling equipment not listed bere. Typical items of varying capacities aro listed. For more completo information, see TM 10-1619.
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Section X. DISTRIBUTION

157. Routine Requisition and Shipping Times !
OVERSEA THEATERS TO ZONE OF INTERIOR

Days
Consolidating inventories and preparation of requisition in theater____..._ 15
Air mail time to port of embarkation_____________________ . ______._.___ 5
Port of embarkation edits and extracts requisition____________._________ 10
Mail time to depot in zone of interior. . ___ __________________________ . 5
Depot processes requisition and sets up shipment_________________._____ 230
Transit time from depot to port of embarkation. ..___ ... _____.______ 10
Port of embarkation loads and ships_ _ . _ .. __...__. —- 15
Transit time from port of embarkation to theater______________________ 20
Port of discharge unloads supplies_ __ .. ___. 10
Total elapsed time from date requisition initiated until the supplies
are available for issue in theater of operations__.._ ... __.___ 120

1 Days shown are for illustration purposes only and represent time intervals for processing routine bulk
shipments of supplies. Such Intervals w:ll increase or decrease in proportion to the distance of the theater
from the zone of Interior, distances within the theater, and transportation and other handling facilities
Total elapsed time for emergency requisitions for supplies shipped by air may be as low as 5 days.

2 Days shown assume that the supplies are carried in stock. Requisitions for supplies which require
special procurement may Increase this period 6 or 12 months.

158. Buildup of Supply Levels

a. For estimation of requirements where it is desired to build up a
certain level of supplies by 2 given date, at the same time adequately
supplying present and future contemplated operations during the
buildup period, the following formula is useful:

s=c(1 +§,+W)

where:
S equals shipping requirements during the buildup phase, expressed
in pounds per day.
C equals consumption (average) in pounds per day.
W equals a wastage factor (percentage of total consumption
expressed as a decimal). This factor is based on experience in’
the particular theater and normally ranges from 0 to .25.
L equals the supply level to be attained, expressed in days of supply.
T equals time length of build-up phase in days.
(Given any four of the factors, the fifth can be determined by
transposing.)
b. Since the formula in @ above assumes a constant troop strength,
& chart similar to the following may be used to show the relation
between changes in troop strength, the cumulative consumption. and
cumulative receipts in the establishment of a specified level of supply
during a given buildup period.
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159. Lines of Communication Buildup Capacity
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a. General.

(1) The preceding chart indicates the maximum cumulative
strength which can be-built up in the shortest time, using
lines of communications of fixed capacity, if those lines of
communications also carry replenishment loads for personnel
previously transmitted.

(2) The chart is applicable to situations in which maintenance
loads are directly proportional to loads previously carried
(initial loads) and has been prepared for the values 2, 4, 6,
and 10 of R (ratio of initial to. maintenance loads). Addi-
tional lines can be added readily to the chart for additional
values of R.

(3) For each value of R, there are shown two lines on the chart—
one solid and one dashed. For each value of R, use of the
solid or dashed line in computations depends upon the
assumption applicable to the situation—

(2) The solid-line curve in each case is based on the assump-
tion that at any time f, the strength being served on a

_ maintenance basis, is equal to the accumulation of strength

. previously served on an initial basis (that is, maintenance
begins immediately upon passage, and initial loads are
not alternately depleted and replenished).

(5) The dashed-line curve in each case is based on the assump-
tion that the increment of strength served on an initial
basis in any one month will be served on a maintenance
basis during the following month (that is, initial loads
would be depleted, on the average, by approximately 15
days’ maintenance supply before replenishment would
begin).

b. Construction of Curves for Additional Values of B. To construct
curves for values of R, other than those shown, proceed as follows:

(1) For solid lines (see assumption above), draw a straight line
through the origin (0,0) and the point on scale K represent~
ing the value of R (ratio initial/maintenance loads).

(2) For dashed lines (see assumption above), draw & straight
line through the origin (0,0) and the point on scale B which
is less by 0.5 than the value of R.

c¢. Examples of Use of Chart. This chart may be used in calcula-
tions relating to the movement of troops or supplies through & port of
embarkation or, analogously, to their movement over any available
lines of communications—for example, a railroad, a highway, an air
transport route. It can be used to determine the time it would take
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to reach various strengths, the strength which can be accumulated in
any amount of time, and the necessary ship loads of initial or mainte-
nance supplies. The ratio B may be based on space requirements;
number of cars, ships, tonnages; number of individuals; etc.

(1) Example 1

(a) Problem. 'The capacity of a port is 300,000 M T'/month.
Initial equipment for troops moving through the port=
4.8 MT/man: supplies for maintenance of troops moved -
through the port=0.8 MT/man/month. What strength
can be built up through this port in 7 months if mainte-
nance supply for the troops begins immediately with their
passage?

(b) Solution.

~ 1. R=initial~-maintenance load =4.8-+0.8=6.

2. {=time elapsed=7 months.

3. From the chart, locate {=7 on the horizontal scale,
and continuing vertically upward to the intersection
of t="7 with the solid line for R=6, read ‘“Cumulative
Strength (S)” from the vertical scale=69 percent of
the total strength which can be maintained.

4. Total strength which can be maintained=2300,000/0.8
=375,000 troops.

6. Therefore, cumulative strength after 7 months=69
percent of 375,000=259,000 troops.

(2) Example 2.

(@) Problem. Assuming the same circumstances in example
1, above, how many new troops will be moved through
the port during the seventh month? :

() Solution.

1. Proceed as in the solution to example 1, above, except
determine the cumulative strength after 6 months=
64 percent of the total strength which can be maintained.

2, From the solution to example 1 and the foregoing, it.
is observed that from the end of the sixth to the end
of the seventh month (that is, during the seventh
month), the cumulative strength changed from 64 -
percent to 69 percent of the toal strength which could
be maintained. :

3. Therefore, the new troops moved in during the seventh
month represent 69 less 64 percent=5 percent of the
total strength which can be maintained=5 percent of
375,000=18,750 troops.
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*(3) Ezample 8.

(a,) Problem. Assuming the circumstances as in example 1,
* above, ezcept that the maintenance factor of 0.8 MT/
man/month is so established that maintenance can start
during the following month for all troops moved initially
during any one month, what could be the strength built
up after 7 months?

() Solution. .

1. Proceed as in the solution to example 1, above, except
that in using the chart, use the dashed line for R=6
" instead of the solid line.
2. Read cumulative strength=72 percent of the total
strength which can be maintained.
3. Cumulative strength after 7 months—72 percent of
375,000=270,000 troops.
4) Exzample 4.

(@) Problem. Initial and maintenance supplies for service
forces are to be moved over a highway the capacity of
which is 10,000 short tons per month. Initial equipment
for these forces averages 3,350 pounds per man; mainte-
nance averages 430 pounds per man per month. When
will the size of the service force have been built up to 60
percent of its ultimate strength, if maintenance supply
must begin immediately upon passage of the forces?

(b) Solution.

1. S=60 percent of the maximum which can be supported.

2. R=3,350/430="17.8

3. Inasmuch as no line for R=7.8 appears on the chart,
it must be constructed. Observing the assumption
in the problem above as to initiation of maintenance,
draw a solid line through (0,0) and the point 7.8 on
scale R (in accordance with directions above).

4. Using the constructed line, as indicated in previous
examples, determine for S=60 percent that ¢=7
months.

160. Combat Zone Supply Installations
a. General.
(1) Listed below are the army supply installations usually found
within the combat zone, showing in detail the class of supply
for which each technical service is responsible and the normal
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supply installations for each class of supply. For each class
of supply (col. 1), three things are shown—in column 2,
the depots found in the army maintenance area; in column 3,
the supply points required to support the corps; and in col-
umn 4, the normal procedure by which divisions or similar
using units draw the specific class of supply.

(2) The supply system within the army must be simple and, above
all, flexible to meet changing situations. Keep in mind the
mission, terrain, weather, road, and railnets in selecting
locations for supply installations.

(a) On the offensive, one would expect the supply points to be
well forward and contain at least 2 to 3 days of supply for
the unit or units being served. As a general rule, one
would expect to find at least a class I, a class ITI and a
class V supply point supporting each corps, located well
forward in the area but out of heavy artillery range. En-
gineer classes IT and IV supply points might also be estab- :
lished if the conditions of roads and bridges require large
quantities of construction materials. In addition to the
medical depot, there normally will be two advance medical i
supply points each supporting forward- evacuation hos-
pitals and divisions.

(b) On the defensive, the engineer classes IT and IV supply
points should be located well forward, containing fortifica-
tion materials. The other supply points should be located
farther to the rear and normally would carry from 3 to 5
days’ level for the troops supported.

(3) Supply points serve all units in the area. (If army troops
are located near a supply point, then that supply point will
serve those units.) All army supply points are operated by
army troops. All supply installations located in the corps or
division area are cleared for area locations by corps or divi-
sion before they are established.

(4) These are general rules of thumb that can be used in estab-
lishing an efficient supply system to support an army. An
army G4 and the technical service officers will have to be
on the alert to meet changing situations—always planning
ahead to have supplies available when needed.

(5) This study shows the type of supply installations needed to
support a field army under normal conditions. However,
it must be realized that ground reconnaissance is the only
method for selecting sites for installations.
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I'| Cherical Classes I. Installation  Cheriral Ciasses It and IV I. Installatien:  Chemiral Ciawses 11 and IV 1. Reziments and separate units will consoliiate
n&iv depot, XXXX supply poims, and subirmit oequires ents af wabnrdinate ele-
XX XX rents 10 dosision che=ieal nffirer,
301 (Dep) T Diviseen clereal officer con alifaten pe
303 {Sup P1} Qurezents of Avion ard syl s requise-

K . . c o dirert ta -y cler sl affiree or de-

2. Conventionul spn - Conventional wizn pot. If sapplies sre mozalated requisitions

3. Ocne such depat rorraily 1n ar~y ~a1ate-nance 3. Wken necessary. Ncrrally uzie pee corps oper are norrally sut=ited akeact co-macd
area. ated by ckerical wervice Lattalion. ctarnels or to ar—y ¢ 'e—ical officer for ap-

4. Nomally for retail 1vsue, Bowever, whalesale 1. Norrally retail 1asue, proval L‘"’;‘d e7aeTy of corpr catrmanders
1ssue is madi to <upply poinis 1f recessity 5. Levels ¢ ctablisked by 257y prisflies.
for estab:liab~ent nf 4upply points ariwes. 6. Covered st 3 roximately 80 3. lpon roufration by arry al ot wupplie s are

e storage required-approximate - -+ .

5. Optrated by one ar rore cherical drpot comr- percent oraae q PP Y ready, d"'\'m.‘ rLes ""'r'fr N
panies tepending on s1ze of arry and on ' X witl. division G- for tran« artating to prck
gas warfure or non-gas warfare conditions. 7. Maintenance 1s furnished n or adjacent to up the supplies agd todeliver ther o divi-

this supply poim by ckemical maintenance sion trains area wlere supplies are hroken

6. Lcl;rell-l_edhlqhhlxhed by theater. Wil normally company of service battonon. down Ly diviston cherical officer.
€ 19 days. 4. Davision units, upen notilication by division

7. Covered storage required—opproximately 80 chemical officer will pick up supplies fror
percent. division trains area,

8. Maintenance ia furmished 1n or adjacent to 3. Corps troops submit requirerents to corps
this depo1 for chemical matenal by cherical chemical officer who then asserbles the
mainlenance companiea, requirement> andrequisitions on arrychem-

ical depot.

6. When supplies are ready for tssue, corps
troops will norrally draw directly fromarry
chemical depot.

? |Chemical Class V I. Installation® Chemical Class V depor. 1. Installation Che"letxul Class V wupply point. 1. Regiments and seporate umits will draw om-
X LY wmunition from the army Class V supply
point supporting corps, based upon tranx-
302 (Dep) 304 {Sup P1) ortation order approved by diwvision am-
[ ppro Y
munition officer,  Norrally the quantity

2. Coaventional «ign: 2. Conveational sign: requested 1s to replare the basic laad.

3. Cre such depot norrally established as pant 3. Norrally a pan of or tncluded in ordnance 2. Corps troops acecomrplish their own transporta-
of ordnance Class V depot, with the ord- Class V supply point. Cne or core of these tion order, of equivalent, aad druw require-
nance Class V conventional sign. Depend- supply pomnts way be establisled in corps wents directly from Class V supply pont
ing on the artry commander’s desire 1t ray ;"93 ddEP‘?"dll"E on needs '-"rf "il"R troops in corps area.
be locaird 1n arry wTaintenance area in ocated in close proxirity of tke ordnance 3. C t the i fCl v ch
close proxirity to the ordnance Class V Class V supply point. Dcpending on the : osrzs ‘;?:sr:’cl"co esl::::g of :::e“;rpmlcnl
depot. arry cormander’s desire it may be estab- PP i P ¥

1. Wholesal cl v \ — lished as part of the ordnance Class V sup- 4. Division, 1f necessary, controls the 1ssue to

’ lr?-(:f(‘:: :-:\l;elrl:ops oo supply points; ply point, with the ordnance Class V' con- subordinate units,
5 db hemical d ventional sign. 3. All ammunition 1ssues to divisions are coor-
. Opern!e y one or more chemical depot com- 4. Retail 1ssue to corps and divisions. dinated through divisiun arrunition affice,
penies depending on size of army and on L. .
gas or non-gas warfare conditions, 5. Cperated by section or platoon of chemical 6. Division units will draw ammunition directly

6. Levels established by theater. Normally 15 depot company. from army supply paint.
days of operation. 6. Levels established by army; usually 2 to 3

7. Covered storage required-negligible. days of operauion. |

8. When required, army allocates Class V sup- 7. When required, corps allocates Class V clem-

. T ical supplies to divisions and corps troops.
pliesto corps. Copy of allocation to supply .
point. 8. Supply poimnt receives copies of arry and

9. Mixed flame thrower fuel is normally carried corps alh.)canons.
1in Class V depot. (Rhere units do their 9. See note 9 in column 2.
own mixing, they draw gasoline from Class
11l supply point serving them and draw Na-
palm from cherical Class V depot.)

3 | Engineer Classes I. lastallatioa: Eagineer Classes Il and IV de- I. Installation. Engineer Classes Il and IV sup- 1. A division engineer dump carrying limned
&y pot. ply points. quantities of selected i1ters ray be oper-
XXXX XXXX ated by the division engineer bottalion. It
15 located either at the headquariers and
501 (Dep) £l (Sup Pt) headquarters coTpany of the engineer bat-
talion or 15 consohdated with other divi-
2. Conventionai sign 2. Coaventional sign* sional services near the rear echelon. In
3. Normally one per army located 1n army main- 3. Normallyone per corps. Operated by Engineer any case, f°“'f“:“f°" and camouflage sa-
Y P Y Y pel P &

tenance area, Supply Point Company {TOKE 5-48). “i""" ’”‘yll‘(' I‘;ﬁ llndll:eTIn.\falnlr) m“"'l"‘i'

e sired, s lat t

4. Operated by engineer depot company (TO&E 4. Level-3 days (250-400 toas). Stockage gen- ias :':r:s;:;rra']. " i Jatter metho
5:267A). erally consists of fortificauon or brndge L

2. cl n-t heougzls d

5. Level-15 days (5,000-20,000 tons).? Large materials. Corps brdge units may camy R enp, T feauisition througly division
quantities of construction materials, lum- additional stocks of bridging materials. L
ber, steel, and road material, may be pro- 5. Maintenance companirs maintain small stocks 3. Class IV-l nits request inforrally througlh

y be p par A
cured locally and not pass tbrough the depot of fast moving items and 1ssue first and 1vision enzineer.
¥y gl po g
aysiem, second echelon parts to units. Replenish 1. Nezulated iterms require approval of army en-

6. Class ll-issued on replacement or exchaage ment is from army engiaeer depot. ginecr Lefore iters can Le drawn frot armoy
Lasts on receipt of requisition approved by 6. Army stocks tbese supply points based on depot or supply points ba "‘_!. on arxy or
engineer supply officer of divisions and daily withdrawals aod expected operations. corps corzander’s priorities.
corps troops. Requests in excess of allow- 5 >upplies are brought to tle division area by
ances require corps and army engiaeer ap- division engineer usinz divivinn engineer
proval. or division transportatiua.

7. Class IV~14szed on request of umit enzineer 6. Spare parts ~ay le oltawed theeuzl depot
supply officer, wyste— or tlro.gh Lpportic 3 en nneer - aine

8. Regzulated ites s-see note 3. tenarce cn- pony.

9. Mainterarce coz panied =amntaie srall stecks

of faat zovinz itrms ard 1esue fiest acd
wecnnd eclelon pans to units. Regplenisl-
<rertas fron arzy eeniceer depate.,
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1 2 3 4
liem Army Maintenanee Area Corps Areq Unu Sapply Procedure!
Ergineer Water 1. Convenuanal sign. 1. Installation: Engineer wster point. 1. lastallatina: Division wster point.
i 2. Conventional aign: 2. Conveational sign:
BS”W Sup X000 XXX XX
: ®
2. Normnlly one per army.
3. Production: 540,000 gal-1 day. 3. Oce to four poiats may be established by each 3. One to faur poiats may be established by the divi-
3. Disteibution: 13,400 ol tank load. corps ond army eagineer bsttalion. sion engineer bsttalion.
5. Storage capacity 108,000 gal. Maximum productioo, each battalion— 168,000 gol. |4. Prodoctioo aad storage capacity same as for corps|
6. Used to supplement water soarces of army, corps, 5. Maximum storage, each battalion—-36,000 gal. eogineer battslioo.
and division engineers, ta transport water to 6. lasue is made to all consumers who arrive at lssue is made to unit kitcben trucks and water
units without a sufficient local source; and to water poiat witb empty coatniaers. :""le" whicb are seat l:? "b‘“" points aad
transport water to installations which use large [, Amphibious or airborae operations—water points of| Tanspart water to unit kilcbeas.
quontities o[_ water and have inadequate means organic units can he in operation on D-day, faur
to transport it. lours after amriving at saurce. Five dsys of
supply often taken ashare in 5-gal drums and
35-gal drums and issued with Class | supplies.
Engineer Maps 1. lostallatian: Engineer map depot. 1. Carps msy operate map depot to supply division |l. Divisioatroops receive maps from division engi-
XXXX and corps troops. neer battalioo whicb distributes maps under the
) 2. lssues made to corps troops and divisiona on ataff supervision of division G-2.
802 Md: basis of Army Table of Map Allowaaces. 2. Division eogineer obtaios maps from the corps
3. Maps abtaiaed from corps topogrophic company eagiaeer.
2. Conventianal sign: and army topographic Ba. . Division usually re quires one strategic map, one
Normally one in army mainteaance srea located rosd map, and two tacticsl maps.
near Army headquarters.
4. Operated by mop reproduction and distnbution
campany.
3. lssues made to army troops, corps, and divisions
on hasis of army Table of Map Allawances.
6. Normally one engineer topographic bottalion per-
forms new mapping, photamapping, reproduction,
survey methods. Lithography and contact
prints—size 22" x 29",
7. Maps are obtained from army topographic battalion
and base map depats in cammunications zane,
Medicsl Classes I1&1Vj 1. Installation: Medical Classes Il & IV depot. 1. Instsllstion: Medical Classes 1) & IV supply 1. Division medical hattalion consolidates tbe re-
XXX point. quiremeats of the units of the division and
XXXX draws 10 bulk from tbe aearest medical supply
80l (Dep) poiat.
a3l (Sup P1) 2. Medical battalion drsws supplies aad hsuls to the
2. Canventional sign’ division ares where supplies are broken dowa
3. Normally onc per army locoted 18 army mainte- 2. Conventional siga: and I“fmd to :m“" i
nonce aren. 3. Locsted within easy reach of evacuation hospi- 3. A"_"YI"'Ed":fl units draw direct from nearest med-
t.
4. Opernted by medical depot compaay (TOLE 8-067). tala. ical sopply poin
5. Aroy level—15 days.? . Normally there will be two sdvance supply pointa
. (supporting all corps) with the primary mission
6. Depot _'e_’“’d" “d‘”"_":' supply points and "‘_"“es of making Lulk 13aves to division and retsil
retsil issues to units located 1n army aervice 1ssues to other units and bospitals.
area.
. 5.. Operated by section of 8 medical depot compsny.
7. Regulated items require approval of the army sur- X
geon based on army commonder’s priorities.> 6. lssues are made in accordance with autborized
. . allowances ar allocations.
8. Ninety percent of supplies require cavered starage.| . .
7. Supply poiats are restocked Ly sending transpor-
tation to the medical depot.
8. Level-Z21to J days. .
Medical Laboratory 1. Inatsllatian: Medical laboratory. Army medical vaits draw {aboeratory sapplies from
army medical laboratory located ia army msiate-
X0 nance srea.
Iaoz Lab
2. Conventional sign:
3. Located in ore.y mainienance area.
4. Corries a stock of laboratary <upplies for army
medical units.
Ordaance Classes 1. Installatian: Ordnance Classes Il and 1V depot. 1. Noadivisional uvaits are supplied hy ordaance I. Regireats consolidate requirementsfor companies
e XXXX maintenance corpanies supporting them. All and submit to divisioo ordnance uait; separate
ordnance maiateonnce coopanies are amy ord- companiea or hattalioos consolidate require-
901@(0.“ nance units. meats aad subnit to division ordaance uait.
2. Noaregalated items issued oa requisition or direct| 2. Division ordnance uait cansolidates ordnance
2. Caavestional sign: exchange of serviceable items for unserviceable| Class Il scd IV requirements for division ard
. items. attoched units and draws frorm smy ordaarce
3. a. Normally of two types, wholcanle and retail. . . retail depot
There 15 ore wholesnle depot located ia the Regalated items issued on allocations by corps or epot.
army maintenance area, It 1s operoted by the arcy. 3. Division ordaance aait haals fro= retail depot to
amy degat Laottalion consisting of cpproxi- | 4. Using unit need have contact with onc ordaance division ordoorce hivonec where supplies are
mately four depot cazpoanies. It isszes only unit oaly ia desling oa nll supply or msiate- brokeo down aad issued to mmjor units.
ta depot compacics operaticg retail depots nance mattera. 4. Major 1tems cay be delivered to division ordnaoce}
ard ta the arey field <kop. Located in center 5. Supply level-15 days for units supported plus unit by amy ordasnce usit.

of maintenazce area to support depot ©

panies. Nerool level-15 days for the crmy.

sufficieat supplics far own skop nctivities.
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1 2 3 )
ftem Arny Homtenance Area Cops Area Unet Sapply Procedure
81 0rinance Clasces 5. Retail depots 1ssue 10 ordnance maintenance
nalv units only, including division ordnance
(continued) units. One in each forward heavy support
battalinn and one 1n 1he army service heavy
support battalinn. Operated by Qrdnance
Depot Co (Army), TOSE 9.57. Normal sup-
ply level 15 15 days of selected rtems for
units supported.
4. Vehicles, tratlers, and arullery weapons are
received, stored, and distnbuted by an ord-
nance veincle and arullery park company.
Distnbution 15 through raintenance channels.
Located 1n rearof army maintenance area,
and 1f possible near a railhead.
9| Ordnance Class V 1. Installation: Ordnance Class V depot. 1. lastallation: Ordnance Class V supply point 1. Regiments and separate battalions consolidate
XXXX (ASP). requests from companies or batteries and sub-
XXXX mit to division ammunition officer.
910l Dep) Y ASP) 2. Requests are approved by the division ammuni-
tion o fficer (DAQ). After approval by the DAQ,
2. Conventional sign 2. Conventional sign requests become transportation orders,
3. At least one armunition depot located n the 3. At least one per corps. Number ray be 1a- 3. Requests are not consolidated by the DAO.
army raintenance area. creased as required o fulfill responsibility of { 4. Requests are normally the quanuty required to
1. Operated by ordnance ammunition battalion army to place adequate supplies within easy replenish basic load
- . reach of combat units.
5. Receives Class ¥ supplies from communications
zone. Maintains principal reserve and distrib- +. OPE'?‘ed by army ordnance. One or more ammu-
utes to ammuntton supply points as directed nition CﬂmPBHIES_reqmred. depending upon
by army ordnance officer quantity of supplies handled.
6. May siore and 1ssue chemical Class V. 5. When necessary, amy controls the 1ssue of Class
- N ' \ blished b 154 V to corps and corps, in tum, controls the
- Norma l‘:" established by theater-15 days issue to divisions and corps troops.
operation.
This d ld be | d as far f di 6. When such controls of Class V are necessary,
8. '": epot snou d be located as blar darwar h'" amy and corps send information coptes of
the matntenance areadlas. p?ss' € due lo heavy these controls to the ammuniuon supply point
tonnages it must handle; 1f possible rail into from which ammunttion will be drawn.
or in close proximity to the depol. 3 R
7. Units draw direct from supply points based on
transportation order and haul with unit trans-
portation.
8. Level—for 3 to 5 days operation.
9. May store and issue chemical Class V.
10. Supply points are stocked daily by army based
on the days 1ssue,
10{ Quartermaster Class || I. Insiallation Class | depot. 1. Installation: Class | supply point. 1. Regiments consolidate requirements for compa-
XXXX XXX nies and submit consolidated requirements to
division quartermaster; separate battalions
60l (Dep} 65l SupPt) consohdate for their units and submit require-
ments to division quartermaster; attached units
N 5 submit thewr requirements to division quarter-
2. Conventional sign 2, Conventional sign: master.

At least oan localed l|]n farrry maintenance 3. 1t least one per corps.’ 2. Division quartermaster consolidates Class I re-
area. ocated well forwarnd in maimie- 4. Located as far forward in corps area as possible, quirements for division and attached umits and
nance area. depending on type of operation. Should be out draws direct from Class | supply pomnt based

P [ Y
1. Operaied by one QM Subsistence Depot company of heavy arullery range; on a good road net; on daily ration request normally submitted 24 to 18
y y go y '
and five service companmies. centrally located to support all units of the hours previous to nme of drawmg rations
5. Can handle supplies for force 325,000 to corps: as much concealment as possible, army | 3 Dyvision hauls from army supply pointto division
100,000 troops. must secure corps clearance for area locanon. disinibuting point where rations are broken
6. Unless items such as (lour, sugar, etc. are 1n 5. Can supply comps 606,000 1o 100,000. dowa for major units, such as requments, sep-
waterproof containers—limited covered storage | 6. Operated by nne Subsistence Supply Co when arate battalions and separate compantes.
1s desired. handling Class | only. 4. Normally units come back to disiribunng point
4 y y 12 p
7. Levels are established by theater. Normally 7. Supply point may alsn be located in army area to fortheir supplies {supply noint disuibuton)
Class | level for army 15 10 days based on serve army troops. Divison 'l“;"‘“":""““"’ wav haul to major
’ ts tunit disirthution ).
Army s consumption rate. 8. Levels for army supply points are established by upits tunt rution
d. Supply point for Class | located near depot to army. Nomally 2 to 3 days for units the sup-
serve army troops or a portion of the depot ply point suppors.
set aside for retail 1ssue to army troops.
11] Quartermaster Class | 1. Installation. Class Ill depot. 1. lnstallation: Class 11l supply point. 1. Regiments cunsolidole requitements for compa-
m KXXX nics and senlenpty lrum < 1o division Class
000 111 dump and exchange evpty drums for filled
oo lBoen
2. Separate battalions and attac hed units send
2. Chnventional <110 2. Convemional sign: empty drums to division Class Hl durp and
- X N exchange erpty drams for filled vaes.

At least one Incated 1n arny waistenance area. De- 3. At least one per corps. 5D P ‘ a m .
~rding on wethod of delivery fror cormunica- i + Prvistan deaws dror arny (Class suppy
E’mns zone, facilities rusl:za\mlablc for de- f Location~same as for (,:la“ - PaILt Luved on stalus report ard arur ap ai-
ranting ot erd of pipe lice area to recerve bulk 5 Can supply corps=6U,.0U tr 1¢0,000 troops. ed requre-ents,  Wlere the situalior a1«
10 tank cars or trailers to decant fror bulk to 6. Operated by petroleun wupply company. flurd ;""'“'" cn‘;" Tale "‘"J"EC’;P”"’ 1 wul.
3-zallon '3’.“"’" and a slurngw area for 5-gallon 7. Supply paats ace stacked daily by army trons- {Ir.r-‘ \_,r'-,r» ::[:;I\l ‘?rl(;(-.m"\ to A et
druzs or 33-pallon drurs. Shnuld be located well portation tased 0o the 1y~ 15-3e repart. p .
forward in raintenance area.

8. Levels for aery supply pmints are sstablished by
Acmy. Narmally 2 60 3 daye far gnits the sup-
ply point supports. $.29G7
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area. Transportation Corps items auch as life
preservers are stored in engineer Classes |l
and IV depot.

1 2 3 4
lem Army Mainienance Area Carps Area Unit Sapply Procedure’

11} Quartermaster 4. Operated by one petroleum depot company and 4. Armored divisions may prescribe the same
Class Il one to 1hree service companies as required. procedure as outlined in |, 2, and 3 above
{continued) 5. Canhandle Class Ill supplies for force 325,000 'ordmay dpreslcribcd that szparale baudllions

to 400,000 troops. independently under combat command con-
trol go direct to army Class Il supply
6. Levels are established by theater. Normally point and exchenge empty drums for fall
Class fll level for army 1s 10 days, based A
B ' te.? drums. (Armored division quartermaster
on army's consumplion rate. at timea establishes a mobile Class 11l
7. Supply pomnt for Class Ill located near depot dump).
to serve army troops or a portton of the .
depot set aside for retail 1ssue to army 5. Normal!y, any vehicle going to lhe_ rear and
i passing by a Class 11l supply point refills
oops. wth gasoline before returning to the for-
ward area.

12 Cuartermaster 1. Installation: Quartermaster Classes Il and 1. Corps umits follow same procedure as for divi- I. Regiments consolidate requirements for Clas-

Class 11 & IV 1V depot. sion troops except that requiaitions are ses Il and IV for companies and submit
XXXX P P
consolidated by battalion and submitted to consolidated requisttiona to division quar-
€00 army quartermaster Classes ff and IV depot. termaster.
2. Corps allocates regulated items to corps 2. Division quartermaster consolidates or as-
2. C 1 . troops and divistons. Requisitions for semblea the requirements for the division
- Lonventional sign: regulated items must be approved by army to include attached units and submits same
3. Normally not more than one located in army quartermaster based on army commander’s to quartermaster Classes Il and IV depot
maintenance area. Warehouses i1n cities policies. except for regulated items which are sub-
and towns make the best depot-~. mitted to army quartermaster.®
4. Operated by one clothing and general supply 3. The division, assigned a day of the week to
depol company and two service companies. pick up supplies requiaitioned does so by
5. Can handle Classes Il and IV supplies for sending division quartermaster transporta-
force 323,000 to 400,000 troops. tion to army Classes Il and IV depot or
6. C ed storag ired—90 . makes arrangements for unis to pick up
7. Lovell' ora,ebrleq:u:b— N pel’cenr.d their supplies.*
. Levels are established by theater. Normally, 4. In emer
H . gency requisitions for quartermaster
CI”,SH I! and IV lr"d 15 days based on Classes Il and 1V can be submitted direct
army’'s maintenance factors. to army Classes Il and IV depot by division
8. Army commander allo‘cales regulated items to quartermaster and picked up the same day.
subiordinate units, 5. Where conditions are not satuisfactory for divi.
sion to send transportation to army depot,
army quartermaster can arrange to send
Classes Il and IV supplies to Class | sup-
ply point for designated unit.

13| Signal Classes 1. Installation. Sigoal Classes Il and IV depot. 1. Normally army establishes a main signal I. Wubkin regiments, requisitions are consoli-

e XXXX depot and operates up to three (3) forward dated through the chain of command, and
701 (Dep) signal supply pointa. regiment submits their requirements to divi-
it 2. The corps signal battalion maintains a small sion signal officer; separate and attached
stock of fast moving items that can be 15 companies and battalions consolidate therr
2, Conventional sign sued to corps troops. Normally corps unuts requirements and submit requisitions to
3. At least one located in maintenance follow same procedure as for divisions ex- division signal officer.
area. cept that requisitions are aubmitted to 2. Division signal officer consolidates or as-
4. Operated by signal depot company (TOSE 11. corps signal officer who consolidates the sembles the requirements for the division
128}, requisitions and submits aame to army sig: and attached units and submits aame direct
1 depot. to army signal depot. Regulated items re-
5. Can handle Classes Il and IV supphes for ne i
army. PP ° 3. Based on army’s allocation of regulated 1rems q"":r ?Pm;“lc(a"“y ugnuld:fp’cer) bals'ed
to corps, corps allocates regulated items on army and corps commanders priorties
6. Covered storage required for 75-90 percent of Lo corps troops and divisions. Requisitions of 1s5ue,?
tonnage. for regulated items must be approved by the 3. Division signal supply section picks up sup-
7. Army units draw from signal depot based on army signal officer based on the army com- plies at army signal depot or forward signal
army signal officer’s approval. mander’s policies or priorities of 1ssue.” dump or makes arrangements for unita to do
8. Army level-15 days. so whenever need makes 1t expedient.
9. Regulated 1tems require approval army signal 4. Unus a[lhe_ d|v15ion' normally pick up supplies
. 5 at the division signal dump when nntified
officerbased on armycommander’s policies.
such supplies have been procured. Some
wite and the more common batteries are
kept on hand and are available within rea-
son, by coming for them.

5. All signal units are authortzed a prescribed
load of wire and fast moving 1tems, such
as, common batteries and radio tubes.

14| Transportation Normally transportation has no supphes tn army

52507

FOR OFFICIAL USE ONLY

8396022 O—856 (Facep. 304) No. 4







160

b. Installations.

! The phrase “consolidate supply requirements’’ means for the unit to consoli-
date into one requisilion the requirements for its subordinate and attached units.

The phrase ‘‘assemble supply requirements,”’ means for the unit to collect and
edit the supply requirements for its subordinate and attached units and forward
these requirements as separale requisitions for each subordinate unit.

Normal procedure is for divisions to include supply requirements for units
attached to the division. This procedure is followed except when the unit is
attached for a short period of time.

? General levels established by theater which are considered a part of theater
stocks do not include levels in supply points, except for class V supplies.

3 Nature of terrain and lines of communications sometimes require additional
supply points to support one corps.

4 Normally, units of the division will come to quartermaster trains area to pick
up their classes IT and IV requirements.

5 Regulated items—requisitioned through command channels, however, may be
issued against approved command allocations or priorities subject to approval of
chief of technical service at appropriate echelon—latter authority may be dele-
gated to depot commanders.
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CHAPTER 6
LOGISTICS—EVACUATION AND
HOSPITALIZATION

Section I. ESTIMATE OF PATIENTS

161. Classification of Patients

a. The term patient includes all military personnel excused from
duty because of illness, nonbattle injury, battle wound, or injury.
For most purposes discussed in this chapter only those patients who
require hospitalization or who are excused from the performance of
military duty and not returned to duty within the calendar day of
admission to a medical treatment facility need be considered. Patients
may be classified in several ways depending upon the purpose for
which such classification is made. It is important to note that
not all casualties or nonbattle losses are patients.

b. In making estimates of patients or in computing hospital bed
requirements, patients are usually classified by cause of disability
into disease patients, nonbattle injury patients, and battle wound or
injury patients. The latter group falls in the category of casualties.

c. Patients may be classified as hospital patients, quarters patients,
or similar classification depending upon the type of medical treatment
facility under consideration.

d. In calculating evacuation requirements, patients may be classi-
fied by—

(1) Severity of disability, into walking and litter patients.

(2) Suitability for evacuation, into fransportable and nontrans-
portable patients.

(8) Type of accommodation required for evacuation, into recum-
bent and sitting patients.

162. Admission Rate

The force of morbidity is usually expressed in the military services
in terms of the number of admissions to medical treatment facilities
(for example, to hospital, to hospital and quarters combined, etc.) per
1,000 average strength per year. The admission rate may be for
all causes, for all diseases, for all nonbattle injuries or for all battle
wounds or injuries. The admission rate may also be computed for

306 FOR OFFICIAL USE ONLY




162-163

specific diseases or types of injuries. For purposes of logistical esti-
mate for planning for hospitalization requirements, the admission rate
is most conveniently expressed as a daily admission rate to hospital
per 1,000 average strength.

Dafly Admission Rate to Hospitals Per 1,000 Streﬁath—All Causes*

Year Total Army ETO SWP POA
1043 e R R 1.9 11 24 1.7
1944 - 1.5 1.4 20 1.2
8 .3 1.2 20 1.0

*In using experlence factors from theaters of operation it must be borne in mind that battle injury and
wound rates are not primarily related to geography. In utilizing such rates for planning purposes it is
necessary to consider the theater from the standpoint of type of combat, size and organization of forces,
weapons employment, etc.

163. Disease and Nonbattle Injury

a. Diseases and nonbattle injuries among frontline troops of a
seasoned command in campaign, except in a particularly unhealthful
region, may be expected to produce a daily admission rate to medical
treatment facilities (hospital and quarters combined) of about three
per 1,000 per day (0.3 percent per day). This average rate can be
expected at certain seasons of the year, without epidemics, to reach
0.5 percent or even more. As a rough rule of thumb one-third of these
patients may be expected to remain under treatment in their own
organization (at aid stations or collecting stations) or in the division
clearing stations if there is no interference with the primary mission of
reception, treatment, and evacuation of casualties. About two-thirds of
the disease and nonbattle cases may be evacuated from the division
area. Thus one-third of the patients are quarters cases and two-
thirds of the patients are hospital cases.

b. The daily admission rate to hospitals, from disease and nonbattle
injuries, may be shown as follows:

Dafly Admission Rate to Hospitals Per 1,000 Strength— Disease and Nonbattle Injury

Year Total Army ETO MTO SwP
1942 e ccc—————— - 1.4 ____ ____ 2.3
1943 e ————— = 1.6 1.1 1.7 2.3
1044 et 1.4 1.0 1.9 1.9

This daily admission rate to hospital would correspond to an admission
rate to hospital and quarters of about 0.3 percent and soon would result
in a constant noneffective rate of about 4.5 percent. For unseasoned
troops in the same climatic conditions, the noneffective rate might
reach 6 percent and would be even higher under unfavorable conditions
of climate and location.

¢. On the basis of experience in the Mediterranean Theater of Opera-
tions during World War II, for nonbattle sick and injured it may be
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expected that about 0.2 percent will die, 4 percent will be evacuated to
the zone of interior, and the remainder, 95.8 percent, eventually will
return to duty. The average stay in hospitals in & theater for non-
battle cases admitted to hospitals overseas during World War II was
about 19 days, while the total average hospitalization, including time
spent in zone of interior hospitals, was about 25 days.

d. For planning purposes, certain additional estimated daily hosznta,l
admission rates from disease and nonbaitle injuries in oversea com-
mands during recent years are as follows:

Estimated Diseadse and Nonbatile Injury Hospital Admission Rate (Admissi Per 1,000 Average Strength
Per Day) -

Major oversea command Daily rate per 1,000
Alaska _ oo 0.9
Austria _ e 8
Caribbean _ _ o e____-_ 1.0
Burope. . e ecdee-- 1.0
Far Bast _ _ o cciccccccca- 1.2
Pacific_ _ o cccee- 9
Trieste_ _ _ . cecceccceeae- 1.1

The rates shown above have been prepared to provide current data for
future planning. The data have been based on Army experience over
the two fiscal years from July 1950 through June 1952. It should be
borne in mind, however, that these rates reflect an experience unlike
that of World War II. . During World War IT, U. S. Army troops were
engaged in combat in several major oversea areas. In the experience
on which the above rates have been based, all areas were free from the
effect of combat with the exception of the Far East. Because of such
limitations, care should be exercised in the use and interpretation of
the data shown above.

164. Casualties

a. In estimating battle injuries and wounds, many variable factors
must be considered. These include type of troops, their location in
the theater, type of engagement, enemy capabilities, etc. For this
reason, it is desirable in such estimations to separate all troops in a
theater into groups having approximately the same casualty rate and
compute the patients separately for each group on the basis of their
numerical strength. For example, in a given theater the troops
might be grouped into frontline divisions, other ground troops in the
combat zone, Air Force troops, and troops in the communications
zone. Each of these groups would have a different battle injury and
wound rate, and the total patients in the theater would depend upon
the relative strength of each group.
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b. The average daily admission rates for casualties in various
theaters during World War II were as follows:

Dally Admission Rale to Hospitals per 1,000 Sirength— Baitle Injury and Wound

Year ETO MTO SWP
1943 e cee e ---—- 0.18 0.03
1944 e mcecmccacce e 10.66 0.30 0.09
19452 e cecececeea 0.47 0.18 0.33

1 June through December.
$ January through April.

¢c. In estimating battle injury and wound patients in an army, an
estimate based on frontline divisions engaged usually will be more
accurate than one based on a rate for corps or the army as a whole.

d. Considerable variation in battle injury and wound admission
rates among Air Force troops occurs, depending upon the type of
aircraft, type of mission flown, and amount of enemy air resistance.
As an overall average which necessarily must be modified to apply
to any special situation, battle injury and wound admission rate for
all air troops can be taken as 0.2 per 1,000 per day. More com-
monly, casualties in Air Force troops are computed on the basis of
the number of man-missions flown.

¢. The number of battle injuries and wounds among communica-
tions zone troops, except in special situations, is negligible.

f. The ratio of killed and wounded among casualties can be esti-
mated as follows (the figs. do not include prisoners or persons missing

in action).
Ratio of Killed to Wounded—World War II

Infantry:
European Theater of Operations___________________________c_o_._ 1:4
Mediterranean Theater of Operations. o o-__ 1:4
US Army Forces in Pacific..________ ____________ o _____-_ 1:4
All theaters combined.__ - oo 1:4
Total Air Forces, all theaters._________ o ae._-- 5:4
Armored, all theaters_ __ _ e 2:7
Artillery, all theaters_ . 1:4

(1) In temperate and tropic zones, the overall ratio of killed to
wounded may be taken as 1:4.

(2) In the arctic zones, the ratio of killed to wounded may be
considerably higher because of death of the wounded from
exposure to cold.

(3) On the basis of experience in World War II, it may be ex-
pected that about 4 percent of the wounded who reach
hospitals will die; about 25 percent will be invalided home,
and the remaining 71 percent will be returned to duty in the
theater. Of those evacuated to the zone of interior, about
45 percent will return to duty. The average stay of
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wounded personnel in oversea and zone of interior hospitals
in World War II was about 94 days.
(4) Of the wounded who reached hospitals in World War II,
about 4 percent died and about—
15 percent recovered in 15 days.
19 percent recovered in 15 to 30 days.
17 percent recovered in 30 to 60 days.
11 percent recovered in 60 to 90 days.
20 percent recovered after 90 days.
14 percent were separated from the Army.
(5) In World War I, it was found that of the gas casualties who
reached hosplt,als, approximately—
2 percent died.
25 percent recovered in 15 days.
27 percent recovered in 15 to 30 days.
24 percent recovered in 30 to 60 days.
16 percent recovered after 60 days.
6 percent were of no further military value.
(6) The average stay of gas casualties in oversea and zone of
interior hospitals was 41.8 days.

165. Statistics _

The following tables represent statistics from World War II. To
be used as staff planning factors, they may require modifications,
depending upon the conditions anticipated.

a. Average Daily Admission Rate Per 1,000 From All Causes.

Combat conditions InfDlv |Armd Div| AbaDiv | Cgmbat | gopy
) S G50 U 8 7 11 5 Lb
AVerage e ccecen 4 4 4 3 1.5
LIGNE oo ceee e 2 2 2 2 L5

b. Average Daily Admission Rate Per 1,000 Air Force Troops.

Disease and
Location nonbattle 1‘3&:‘;1;1333? Total
infury
Pacific areas L eccccmamaoe- 2.01 0.02 2.03
European areas ¥ e ccecccccecec——ae L87 0.27 214
Average active combat ..o ceeaa. 1.80 0.20 200

1Includes Far East Air Forces, Twentleth Atr Force, and China and Burma-India Air Foroes.
2 Includes Alr Forces in European and Mediterranean Theaters of Operation.
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Section Il. BED REQUIREMENTS
166. General

The hospital requirements of a theater of operations are computed
in terms of total beds in hospitals capable of performing all types of
treatment, not in terms of medical units. The total authorization to
mcet these requirements is expressed as the fixed bed allotment of the
theater of operations. Medical units of the combat zone and con-
valescent centers of the communications zone are not included in the
computation. Field hospitels are included in this allotment only
when they are performing their primery mission. In general, the
fixed hospital bed requirements of a_theater of operations are satisfied
by the assignment to the communications zone of appropriate num-
bers of general hospitals and station hospitals.

167. Basic Data

To compute bed requirements for any specific situation, certain
basic data are necessary. These are the evacuation policy, daily ad-
mission rates, troop strengths, accumulation factor, and dispersion
factor. )

a. Evacuation Policy. Theater evacuation policy is a command de-
cision made by the Department of the Army (usually upon the recom-
mendation of the theater commandcr concerned). It specifies which
patients will be evacuated to the zone of interior by designating a
maximum number of days for the allowable period of hospitalization
within the theater. Patients who, in the opinion of responsible medi-
cal officers, cannot be returned to a duty status within the period pre-
scribed, are to be returned to the zone of interior by the first available
and suitable transportation, provided the travel required will not.
aggravate their disabilities. The periods considered may be 30, 60,
90, 120, or 180 days. A minimum of 120 days is regarded as desirable
in order to arrive at an optimal balance between trained men retained
in the theater and the medical mceans required to care for them.

(1) Evacuation policies within a theater may be established for
certain areas and for certain types of medical installations,
specifying which patients will be evacuated to the next
higher echelon of medical care. For example, the theater
commander may establish a 30-day evacuation policy for
station hospitals. This would mean that all patients ad-
mitted to station hospitals whose recovery is likely to require
more than 30 days would be evacuated to general hospitals.
This would in no way affect the total fixed-bed requirements
of the theatcr.
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(2) Certain flexible evacuation policies, useful as guides but vary-
ing with manpower policies, admission rates, and available
beds, may be established for the combat zone. Similarly,
evacuation policies for dispensaries may be specified.

b. Daily Admission Rates. See paragraph 162.

¢. Accumulation Factor. Under a given evacuation policy, patients
will accumulate in hospitals at a certain determinable rate, depending
upon the admission rate, the type of disability, and the average
period of hospitalization. Based upon experience in both world wars,
these accumulation rates have been assembled into tables called
accumulation tables. 'The accumulation factors given in such tables
are based upon a daily admission rate of 1 per 1,000 strength and
upon a specified evacuation policy. The tables below are for evacua-
tion policies of 120, 90, 60, and 30 days. These accumulation factors
take into account not only admissions to the hospital but also the
various dispositions of patients from the hospitals.

(1) Accumulation factors—120-day evacuation policy.

1 "2 3 4 5 6 7

Accumulation of patients per 1,000 strength based on admission rates of 1 per
1,000 & day each for disease and nonbattle injuries and for battle injurles and
wounds and an evacuation policy of 120 days.

1 | No. of days after hos-

pitalization begins

Disease and nonbattle injuries Battle injuries and wounds
Total T of Opns | ZI evacuees Total T of Opns | ZI evacuees
1.00 1.00 0 1.00 1.00 0
4.56 4.56 0 4.81 4.81 0
7.64 7.64 0 9.13 9.13 0
11. 40 11.38 .02 16.87 16.71 .16
13.55 13.47 .08 23,66 23.14 .52
17.20 16.60 .60 40. 05 36.63 3.42
19.45 18.38 1.07 52.19 43.53 8. 66
20.98 19.48 1.50 61.40 46.75 14.65
21.97 19.48 2.49 68. 42 46,75 21. 67
22.59 19. 48 3.11 73. 95 46.7b 27.20
23.21 19.48 3.73 8218 46.75 35.43
23.46 19.48 3.98 87.82 46 75 41.07
23. 56 19.48 4.08 90. 80 46.75 44.05
23.65 19. 48 4.17 04, 22 46.75 47.47
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(2) Accumulation factors—90-day evacuation policy.

167

3

4

5

Accumulation of patients per 1,000 strength based on admission rates of 1 per
1,000 a day each for disease and nonbattle injuries and for battle injuries and
wounds and an evacuation policy of 90 days.

1 | No. of days after hos-
pitalization begins
Disease and nonbattle injurles Battle injuries and wounds
Total T of Opns | ZI evacuees Total T of Opns | ZI evacuees
b2 [ T 1.00 1.00 0 1.00 1.00 0
E J DR, 4. 56 4. 50 0 4.81 4.81 0
4 | 10 aaaas 7.04 7.64 0 9.13 9.13 0
| . I 11. 40 11.38 .02 16.87 16.71 .16
68|30 13.55 13. 47 .08 23. 66 23.14 .52
760 L. 17.20 16.60 .60 40.05 36.63 3.42
890 e 19.45 18.38 1.07 52.19 43.563 8.66
9| 120 el 20.98 18.38 2,60 61. 40 43.83 17.87
10 | 180 el 21.97 18.38 3.59 68. 42 43.53 24.89
11 | 180 el 22.69 18.38 4.21 73.95 43.53 30.42
12 23.21 18.38 4.83 82.18 43.53 38.65
13 23.46 18.38 5.08 87.82 43.53 44.29
14 | 360 - 23.56 18.38 5.18 90. 80 43.53 47.27
15 | Over360_ ... __.... 23.65 18.38 527 94.22 43.53 50. 69
(3) Accumulation factors—60-day evacuation policy.
1 2 3 4 ] [:} 7
Accumulation of patients per 1,000 strength based on admfission rates of 1 per
1,000 a day cach for disease and nonbattle injuries and for battle injurles and
wounds and an evacuation policy of 60 days.
1 | No. of days after hos-

pitalization hegins

Diseaso and nonbattle injuries

Battle injurfes and wounds

Total T of Opns | ZI evacuees Total T of Opns | ZI evacuees

1.00 1.00 0 1.00 1.00 0

4. 506 4. 56 0 4.81 4.81 0

7.04 7.64 0 9.13 9.13 0
11. 40 11.38 0.02 16.87 16.71 0.16
13.55 13.47 0.08 23.66 23.14 0.52
17.20 16. 60 0.60 40.05 36.63 3.42
19.45 16.60 2.85 52.19 36.63 15. 56
20.98 10. 60 4.38 61.40 36.63 24.77
21.97 16. 60 5.37 68.42 36.63 3179
22. 59 16. 60 5.99 73.95 36.63 37.32
23.21 16. 60 6.61 82.18 36.63 45.55
23.46 16. 60 6. 86 87.82 36.63 51.19
23. 60 16. 60 8. 96 90. 80 36.63 54.17
23.65 .16.60 7.05 94,22 36.63 §7.69
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(4) Accumulation factors—30-day evacuation policy.

1 2 3 T4 5 6 7

Accumulation of patients per 1,000 strength based on admission rates of 1 per
1,000 a day each for disease and nonbattle injuries and for battle injuries and
wounds and an evacuation policy of 30 days.

1 | No. of days after hos-

pitalization begins

Disease and nonbattle injuries Battle injuries and wounds
Total T of Opns | ZI evacuees Total T of Opns | ZI evacuees

1.00 1.00 0 1.00 1.00 0

4.56 4.56 0 4.81 4.81 0

7.64 7.64 0 9.13 9.13 0
11.40 » 11.38 0.02 16.87 16.71 0.16
13. 656 13.47 0.08 23. 66 23.14 0.52
17.20 13.47 3.7 40.05 23.14 16.91
19. 45 13.47 5.98 52.19 23.14 20.06
20.98 13.47 7.51 61.40 23.14 38.26
21.97 13.47 8.50 68. 42 23.14 45.28
. 22,59 13.47 9.12 73.95 23.14 i 50. 81
23.21 13.47 9.54 82.18 23.14 59.04
23.46 13.47 9.98 87.82 23.14 65. 68
23. 56 13.47 10.09 90. 80 23.14 67. 66
23.65 13.47 10.18 94. 22 2.14 71.08

d. Dispersion Factor. At any given time a certain proportion of
the theater fixed beds will not be immediately available to patients
because of ‘“‘dispersion.” (A 20-percent allowance for dispersion was
generally used .during World War II.) Factors contributing to dis-
persion are—

(1) A certain number of beds must be packed and in transit.

' The greater the mobility of the troops the greater the allow-
ance required.

(2) Smaller troop units operating at some distance from the main
body of troops must be supported by complete hospital
units even though it is realized that the troop unit will not
be likely to utilize fully the hospital facilities provided.

(3) The general practice of prescribing separate wards for patients
of different sexes, cases of contagious disease, and for cases
requiring different types of treatment, necessitates a safety
margin in each ward since the proportion of the various
classes will vary from time to time,

168. Computations

Given these items of basic data, the fixed hospital bed requirements
for a specific situation at a given time can be computed according to
the following formula: (Note that a factor of 1.25 is applied to obtain
a dispersion factor of 20% as defined in par. 1674d.)
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Example: Theater “A” has a troop strength of 500,000. Expected

‘ daily admission rates per 1,000 are as follows: disease and nonbattle
injuries, 1.7; casualties, 0.6. Theater evacuation policy is to be 120

days. How many fixed hospital beds will be required at the end of

. 90 days?
Troop
Aceumu- strength Disper-

lation  thou- siom

Rate  factor  sands faclor
2 Disease and nonbattle injuries. - __ __._______ 1. 7X18. 38X 500X 1. 25=19, 529
Battle injuries and wounds_ - _ _____________ 0. 6X43. 53X 500X 1. 25=16, 324
Total fixed beds required at the end of 90days. ... ._-.... --= =-- 85,853

169. Zone of Interior

a. Fixed beds are required in the zone of interior for those troops
who do not depart for theaters of operations. When new recruits
are being inducted in large numbers, morbidity tends to be rather
high and beds equal in number to as much as 5 percent of the zone of
interior strength may be necessary. After the period of training is
over, beds equal in number to about 4 percent of the zone of interior
strength may be sufficient.

- b. It also is necessary to compute bed requirements for those cases
evacuated from theaters of operations. These additional beds are

‘ estimated on the basis of the expected numbers of evacuees arriving
in the United States (disease and nonbattle injury and casualty cases
being separately considered) and the average duration of stay of
such cases in zone of interior hospitals.

Accumulation of Theater of Operations Patients in Zone of Interior Hospitals—-
120-Day Evacualion Policy*

1 2 3 4 5 (] 7 8
Accumulation of theater patients in gone of interior
Dally hospitals per 1,000 theater strength after number
hospital of days indicateqd following start of operations in
1 Cause of admission admission the theater
rate per
1,000
60 90 120 180 360 540
N 2 | Disease and nonbattle injury.... ... 1.0 0.60 1.07 1.50 3.1 4.08 4,17
3| Wounded. ..o .6 2.05 5.20 8.79 | 16.32 | 26.43 28. 48
4 Total patients__ .. |oaeeo- 2.65 6.27 | 10.20 | 19.43 30.51 32.65
5] Increase bY 259 <o oo omcm e ceem e .66 1.57 2.57 4.86 7.63 8.16
- (] Total beds required__ .. _____..|. ... 3.31 7.84| 12.86 | 24.20| 38.14 40. 81

*Based on July to December 1944 ETO admission rates.

¢. To the above figures must be added an allowance, when appro-
‘ priate, for care of Navy, Air Force, allied military personnel, allied
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civilians, and prisoners of war. The additional number of fixed beds
for such purposes will depend upon the particular area involved, and
no definite figures can be given.

d. Experience in World War II indicates that an additional allow-
ance should be made because some patients who are to be evacuated
to the zone of interior still will be in the theater after 120 days due
to a change in prognosis, transportation allocation, or other reasons.

Section lll. TRANSPORTATION OF CASUALTIES ’

‘

170. Capacity of Transportation

1 2 3 4
. - Men
1 : Type of transportation '
: ' Sitting |Recumbent| Average

2 | Transport airplane (C—47) .o eooomecccae emem————— ' 2 2

3 | Transport airplane (C—46)_ 33 41

4 | Transport airpiane (C-54)_ 36 42

5 | Transport alrplane (C-82) . oo ecemccemeean- - 34 37

6 | Transport airplane (C-97) ..o icecacrccceemaae 83 ) 108 -

7 | Transport airplane (C-119)__________. 35 38

8 | Transport airplane (assault, C~123)___ 50 56

9 | Transport airplane (C-124) ... 132 166
10 | Army aircraft (L.C-126A).. 2 2
11 | Army aireraft (L-19) coc oo oo ciccccceeccccmommmmee] 1 ol 1
12 | Army aireraft (L-20)-__ 2 3
13 | Army afreraft (Le17) e o momemeemceiccemecmeececeeeeeeee | 8 |l 3
14 | Army aircraft (L-23)___ 3 4
156 | Hellcopter (H-5G)._ 2 2
16 | Helicopter (H-13)- 2 2
17 | Helicopter (H-19)- (] 7
18 | Helicopter (H~21) - —- oo oo iccemccccmccccamaccaaneee 12 13
19 | Helicopter (H-25) oo icccmccomiecceene 3 4
20 { Ambulance, 34 ton KD...._..___ 4 6
21 | Ambulance, 34 ton, cross-country._ 4 6
22 | Truck, ¥ ton. - oo oemeeeeeeee 2 2
23 | Truck, %4 ton_ ... ] 6
24 | Truck, 1% ton__ 10 10
25 | Truck, 2% ton___________.____.__ 18 17
26 | Truck, 2} ton, amphiblan.__._ 12 12
27 | Railway car, coach (US).o o oooooem ] B2 52
28 | Rallway car, coach (fOrelBn) oo cmomom o memcmeamaeee| BT2 O} L 54-72
29 | Pullman ear (US)_._._._______ 32 40
30 | Sleeping car (forelgn) ... . ___._ 32 32 £
31 | Ambulance Traln (Rafl) .. oo .. 27 27
32 6 9
33 117 26
34 15 37
35 3120 300 }
36 18 28

1 Only 7 litters if LOVP is to be holsted aboard for loading.
2 In addition to recumbent patlents.
8 In addition to sitting patients.
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171. Time Element of Evacuation
Following are factors for evaucation of personnel (including loading
and unloading):

a. Litter Squads.
(1) Average terrain, 4-man squad—1,000 yards and return in 1
hour.
(2) Mountainous terrain, 6-man squad—400 yards and return in
1 hour.

b. Ambulance, Motor, During Combat, in Division Area. Five miles
and return in 1 hour.
¢. Aircraft.
(1) Helicopter—50 miles one way in 1 hour.
(2) Transport airplane—100 miles one way in 1 hour.
(3) Army aircraft—75 miles one way in 1 hour.

172. Ambulance Requirements
Ambulance requirements for a continental land mass are as follows:
a. By army to clear automatically the division clearing stations:
Per infantry division, 15 ambulances.
Per armored divisions, 30 ambulances.
b. By corps for corps troops, 20 ambulances.
¢. By army for army service area, 30 ambulances.
d. By advance section, communications zone, to clear army evacua-
tion hospitals it is supporting, 10 ambulances per hospital (400- or
750-bed).

Section IV. ANIMALS
173. General

Noneffective rates and evacuation and hospital requirements for
animals vary greatly with the age, type, and condition of the animals,
and the nature and location of the operation in which they are

engaged.
174. Noneffective Rate .

The noneffective rate of horses and mules between the ages of 6 and
15 years, and of dogs between the ages of 2 and 5 years will be lower
than for animals in younger or older age groups. It will be notably
lower in trained and seasoned animals, and it will be normally lower
in temperate zones than in the tropics. Availability and use of proper
rations, water, shelter, and rest periods also are important factors.
The noneffective rate will be unduly high where untrained, incom-
petent, or poorly supervised personnel are employed. About 45
percent of all horses and mules and about 20 percent of all dogs (at
war dog reception and training centers only) admitted to sick report

FOR OFFICIAL USE ONLY 7.



174177

during World War II required hospitalization. The noneffective
rate per 1,000 strength during World War II was as follows:

Horses Mules
Area
Disease | Injury Total | Discase | Injury Total
Entirc Army 1942-1945___ - 19 2 42 15 17 32
Zore of interior 1942 oo 15 '25 40 12 14 26
MTO, 1944 _ e m 94 64 168 30 44 74
CBI, 1944 __ .- 55 55 110 | 19 20 39

This chart covers periods of approximate peak strengtb or activities. Animals in the Mediterranean
Theater of Operations were engaged in active operations over 50 percent of the period and ir Obina-Burma-
India over 25 percent. ' ..

175. Evacuation Policy

a. The system of evacuation of animal casualties closely parallels
that of personnel casualties, except that evacuation from a theater
of operations to the zone of interior is not contemplated and those
which are incurably sick or wounded are destroyed as soon as detected.

b. The evacuation policy is established by the theater commander
and is predicated on a combination of two principles—first, that tac-
tical units be relieved of animal casualties adequately to allow such
units to maintain necessary mobility; second, that no animal be
avacuated farther than is necessary in the best interests of the patient’s
recovery. Those requiring short periods of hospitalization usually
are evacuated to a veterinary field hospital or comparable unit. in
the service area at once. Those requiring longer periods usually are
evacuated to a veterinary general hospital or comparable unit in the
communications zone. In line with this policy, forward units in the
chain of evacuation are utilized to their fullest capacity commensurate
with the situation.

176. Length of Hospitalization

The average period of treatment for horses and mules requiring
hospitalization during World War IT was 27 days. The average for
war dogs was 20 days. This does not include quarantine periods.

177. Hospital Stall Requirements

Hospital stall requirements per 1,000 strength will approximate
the following:

1 2 3 4
In tbe zone of interior
1 In active
theaters
Seasoned | Unseasoned
2 | Pack animals (horses and/or mules)._.._._.... eece————————— 150 35 100
B | DOBS. oo e ] 60 35 60
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178. Evacuation Requirements and Capacities

a. Requirements. Estimates for ambulance requirements are based
upon the anticipated hospitalization rate, evacuation policy, and
length of the evacuation chain. Normally, all animals are evacuated
by motor (ambulance or truck). Rail transportation may be used
where practical. Animals may be evacuated by walking, but because
of the adverse effects on the patient, this practice should be avoided
except for short distances.

b. Means and Capacities.

Capacity, pack animal (horse

2Means of evacualion or mule)
Trailer, 2-horse, van_ _ e iceameaeaa- 2
Truck, 1%-t0n, CArgO0 . - . oo oo cccmmcacaanan 2
Truck, 2¥-ton, cargo®_ e eieecanan 4
Semitrailer, 6-ton, combination animal and cargo__._____ 8
Railroad stock car, 40-ft______ . _________-...... 25 (approx)
Railroad stock car, 36-ft________________ . ______.___ 20-22 (approx)
Veterinary lead line (walking) __________ oo _____ 20
Airplane, transport (C-47)____ . 4o0r6
Airplane, transport (C-119)____ . __..___.. 15 (approx)
Airplane, transport (C-124)_.______ e 40 (approx)

*The 244-ton cargo truck equipped with standard body with or without modifications (preferably with
stock rack) will hold four animals and usually is the most efficient means of evacuating seasoned animals
over difficult terrain.

179. Veterinary Units

a. Evacuation units are the Veterinary Evacuation Detachments,
teams ID and IE (TOE 8-500).

b. The service unit is the Veterinary Animal Service Detachment,
team IC (TOE 8-500).

¢. Hospital units are the Veterinary General Hospital (TOE 8-750),
the Veterinary Field Hospital (TOE 8-780), and the Veterinary
Hospital Detachments, teams IA and IB (TOE 8-500).
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CHAPTER 7
LOGISTICS—TRANSPORTATION

Section |. GENERAL

180. Chapter Contents
Transportation data and methods of computing transportation
requirements are presented in 11 sections as follows:
Section 1. General.
II. Pipelines.
III. Inland waterways.
IV. Railways.
V. Movement of troop units by rail.
VI. Highway transport.
VII. Helicopters.
VIII. Miscellaneous transport modes.
IX. Terminals. '
X. Fixed wing transport aircraft.
XI. Ocean transport.

181. Transportation Estimates and Plans

a. Transportation estimates and plans are necessarily dependent
upon the user of transportation, whose firm requirements are
often -not available until after tactical plans and supply service
plans have been completed. - In order for transportatlon planners
to plan concurrently with other staff agencies, it is often necessary
for them to adopt methods of utilizing troop strength and require-
ment factors that will permit a reasonable estimate of transportation
requirements in broad terms, to be defined at a later date in terms
of class and service (or item) of supplies and categories of personnel
or troop units.

b. Transportation plannmg usually progresses in the following steps:

(1) The first step in transportation planning is to survey existing
and potential facilities for movement of troops and supplies.

(2) Based upon a study of these facilities, select the means of
movement most efficient under the conditions.

(3) Plan to use the more efficient means as far forward as prac-
ticable, and with a minimum waste of effort in rehandling
cargo.

320 FOR OFFICIAL USE ONLY




181-182

(4) In addition to the principles of military economy, the trans-
portation plan in the forward area must provide for tactical
flexibility. The desired flexibility usually is supplied by
highway trucks working from the forward end of rail, water,
and pipeline facilities. Supply by air may be used to supple-
ment or replace other means.

182. Capacities of Lines of Communications

a. The capacities of lines of communications are quantitative state-
ments of the ability of the lines to transport cargo or troops, and are
usually expressed in tons (long or short) or troops per day. Fre-
quently, troops per day may be equated to tons per day to provide
a common unit of measure. A ton-mile is the actual forward move-
ment of one ton one mile.

b. Capacities are dependent upon the following:

(1) Density of movement, which is dependent upon the physical
character of the way (waterway, railway, highway, airway,
etc.) and its terminals.

(2) Number and lift capacities of available transportation
mediums.

(3) Turn-around time (time required for a complete cycle of
movement), which is dependent upon speed of transport
mediums; speed of loading and unloading; and time consumed
in maintenance, miscellaneous delays, and operation en
route.

(4) Efficiency of management and maintenance organization.

¢. Capacities may be calculated by the following formulas for the
cases stated below:

(1) Case I. Where the number of transport mediums available
is sufficient to achieve maximum density (saturate the way)—
Daily capacity=lift capacity of single mediumXdensity of

movement per day.
- (2) Case II. Where number of transport mediums is limited
(less than sufficient to achieve maximum density)—
Daily capacity= (number of operational transport mediums
Xlift capacity of single medium)--turn-around time in
days.

d. Efficiency of management is an intangible factor, which may
enter arithmetical calculations of capacity only by experience or esti-
mate. Such efficiency is dependent on number and skill of operating
personnel, degree of intelligent movement planning, and effectiveness

- of operating technique.
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183. Advance Transportation Planning Factors -

When it is desirable to obtain an estimate of transportation require- .
ments well in advance of detailed planning, the followmg general
averages may- be used:

-a. Cargo Ships.

Capacity. .- ______ 5,600 short tons of Army cargo.*

Discharge rate___ _____ 720 short tons per day discharging alongside berth

Discharge rate________ 720 short tons per day discharging in stream.
*Beach capacity_ .. _-__ 1,680 short tons per 1,000 yards of beach, .
Amph trk capacity__._ 720 short tons per amphibious truck ‘company. per day

‘See paragraph 240n.

- b Sthp'mg Reqmrements for -an Assault Dzmswn Sl'we of 25 ,000
Men.

. . | Extended Short
Type voyage voyage
: (10 days) | (2-3 days)

AGC (Amphiblous Forces Flagship). o o cooomcm oo cicccccccan R | O R, -

APA (Transport, attack)___ 15 0
AKA (Cargo ship, attack)__ 7 8

LST (Landing ship, tank) oo - 22 36 !

LSM (Landing ship, medium) 14 12
LSD (Landing ship, dock)_ ... S 7 3 .
LCU (Landing ship, MEEY) - o e ee oo e oo oo ce e e e cemcmeeee >3 T

¢. Percentage of Organizations and Supply Moved in Assault or Cargo
Craft in Amphibious Operations. Supply as used below refers to ac-
companying - supply. After the assault phase, supply is by cargo
shipping only, except for emergency supply. Percentages are as fol-
lows (to be used only when assault lift is not known):

(1) Eighty percent of the total personnel moved in a,ssault naval
shipping.

(2) Twenty percent of the total personnel moved in cargo type
shipping. -

(3) Sixty percent of the organizational equ1pment and supplies
for units moved in assault naval shipping will accompany the
units transported in that shipping.

(4) Forty percent of the organizational equipment and supplies
for units moved in assault naval shipping W]]l be tmnsported
in cargo type shipping.

(5) Due to space or other factors, it sometimes is not possible to
move all of the orga,nlza,t1onal equipment and supplies of a
unit on the same ship. These supplies and equipment in
such case may be moved on another ship of the same ¢onvoy '
providing sufficient personnel from the pa,rent unit accom-
pany them. oo

322 "FOR OFFICIAL USE ONLY



183

d. Railways (Foreign countries) !
(1) Stendard gage (56%’’).

Single track._____ 10 trains (4,000 short tons) per day in each direc-
tion (will support about two corps).
Double track____ 30 trains (12,000 short tons) per day in each direc-
tion (will support about 18 divisions).
Train load._._.___ 400 short tons of cargo (20 cars at about 20 tons
each) or 1,000 troops (40 boxcars at 25 troops
] each).
(2) Narrow gage (36”7, 39%’’ and 42'/).
Single track. . ... 10 trains (3,000 short tons) per day in each direction.
Train load-______ 3,000 short tons of cargo (20 cars at about 15 tons
" each) or 500 troops (20 boxcars at 25 troops
each).
e. Highways.
(1) Highway tonnage capability.?
Dirt. .. 0-500 short tons/day fwd
Gravel__________________.____ 300-1500 short tons/day fwd
Bituminous__ .. _-._.________ 10008000 short tons/day fwd
Concrete (good condition).__._ 6000—10000 short tons/day fwd

(2) A hard-surfaced, 2-lane road of high type asphalt, macadam
or equivalent will support a corps of four or five divisions.

(3) Trucks required to move the foot troops of an infantry divi-
sion—261 vehicles in addition to all organic division ve-
hicles. Equivalent to about 6 light truck companies equipped
with 2% ton 6 x 6 trucks.

(4) A Transportation Light Truck Co (TOE 55-17R) equipped
with 2% ton 6 x 6 cargo trucks is capable of moving 540
short tons of general cargo for local hauls daily or compiling
10,125 forward ton-miles daily on line or long hauls. (Not
augmented and operating w/1.6 drivers per truck for 10-15
hours daily. When augmented and operating w/2.0 drivers
per truck for 20 hours daily these figures increase from 540
to 720 short tons and from 10,125 to 13,500 forward ton-
miles daily). ‘

f. Pipelines. A 6-inch pipeline will transport 1,842 short tons of

petroleum products per day and will support three corps (par. 185).

g. Air Transport. 'To transport the initial echelon of an infantry

1 New car load (payload) is computed at 50 percent of its rated capacity for planning purposes. US equip-
ment oversea box, gondolas and flat cars 40 tons rated capacity (standard gage) 30 tons rated capaclty (narrow

8age). i

3 No exact formula bas been developed for determining the capabilities of various types of roads and bigb-

ways because of many varlable factors wbicb must be considered. Tbese capabilties are based on following
assumptions (1) operation Is sustained, (2) necessary road maintenance is performed, (3) eacb road bears
two lanes of traffic, permitting movement in botb directious, (4) standard cargo trucks 21¢ T 6 x 6 are used,
(5) two-thirds of tbe capabllity of tbe road is used for civil and/or otber military traffic normal to a theater
of operations.
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division by air requires 662 C-119 or C+123 type aircraft. Sufficient
personnel, weapons, and- vehicles are .included so that the infantry
division can operate with the same degree of combat effectiveness as
the assault echelon of an airborne division. For detailed aircraft
requirements, see paragraph 56.

Section Il. PIPELINES
184. Capacity
The capacity of a pipeline system varies with the length, gradient,
and condition of the lines and with the power and efficiency of the
pumps. For planning purposes, the following capacities may be used:

1 2 3
. Net short
1 Pipe diameter Gallons tons per

per day |day (motor
gas

2 | 4O oG 288, 000 883
B | BIOR . e oo e 600, 000 1,842
I 1, 670, 000 5,123

185. Capability

Generally, a 6-inch pipeline can maintain 3 corps, totaling not more
than 12 divisions. (For construction materials and operating unit
requirements, see sec. 11, ch. 8.)

Section Ill. INLAND WATERWAYS
186. General

a. Types. Inland waterways include all navigable inland waters
such as rivers, lakes, inland channels, and canals of sufficient depth
to accommodate cargo traffic. The following are the general types
into which inland waterways are grouped:

(1) Lakes.

(2) Rivers.

(3) Ship canals.

(4) Barge canals.

(5) Intracoastal waterways.

b. Characteristics. 'The characteristics of a waterway which must
be considered in an analysis of its capabilities are as follows:

(1) Restricting widths and depths of channel.

(2) Vertical and horizontal bridge clearance.

(3) Location of dams and other bars to navigation.

(4) Location of locks, dimensions, and timing.

(5) Seasonal floods and droughts, their frequency and duration.
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(6) -Normal -freeze-up and opening dates.

(7) Hazards to navigation such as rapids and falls.
(8) Speed and fluctuation of current.

(9) Waterway maintenance requirements.

(10) Changes of channel.

187. Waterway Capacity Estimates
a. Limiting Factors. TFactors, other than waterway characteristics,
having a limiting effect on waterway capacity are—
(1) Availability of suitable barges or craft.
(2) Availability of suitable operating personnel. :
(3) Availability and adequacy of terminals and terminal facilities.

b. Turn-Around Time. This factor is defined as the time required
for a barge or craft to load, travel to destination, unload, return to
origin, and be ready to resume loading. It has considerable effect
on waterway capacity and involves—

(1) Length of haul, taken as round trip distance.

(2) Speed in still water—4 miles per hour.

(3) Speed and direction of current.

(4) Loading and unloading time—computed at 8.4 short tons
per barge per hour.

(5) Time consumed in locks.

(6) Operating hours per day—normally taken as 20, allocating
the remaining 4 for maintenance, refueling, restoring, etc.

¢. Capacity Determination, Craft Available To Fill or Exceed Water-
way Capacity. When sufficient barges or craft are available to fill
or exceed waterway capacity, the daily tonnage that may be moved
over the waterway is equal to one-half the number of craft per day
that can be passed through the most limiting constriction (example,
a lock, lift bridge, narrow channel, etc.) times the average net capa-
bility of the craft in use.

d. Capacity Determination, Craft Not Available To Fil or Exceed
Waterway Capacity. The following formula may be used to deter-
mine the number of tons a given number of barges can transport a
given distance daily:

Number of barges X tons per barge X hours
of operation per day

Turn-around time in hours = tons moved daily

Ezample: Determine the daily tonnage 20 barges of 270 short tons
capacity each can move 60 miles forward with no lost time in locks
and negligible effect due to current.

60460
4
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2X270
8.4

Turn-around time per barge=30-+64.3=94.3 hours
20 barges X 270 tons per barge X 20 hours

daily availability - .
94.3 hours turn-around time =1,145.3 short tons daily

Loading and unloading time per barge= =64.3 hours

188. Floating Equipment Requiremeﬁts

a. Cargo Craft. To determine the number of barges or cargo
craft required to move a given tonnage & given distance forward
daily, use the following formula:

Daily tonnageXhours turn-around time
Tons per bargeXhours of operation daily

=Number barges required

Ezxample: Determine the number of barges having a capacity of 500
short tons required to move 1,000 short tons daily a distance of 100
miles forward, assuming no lost time in locks and negligible effect
due to current. : -

Travel time per barge=%4100=50 hours
Loading and unloading time per barge=2_gi00=119 hours

Turn-around time per barge=50-+119=169 hours
1,000 tons daily X169 hours
turn-around

500 tons per bargeX20 hours
daily operation

=16.9 barges=17 barges required

b. Tugs and Towboats. Since a single tug or towboat can normally
'be used to tow more than one barge, and loading time is not a con-
sideration in tug or towboat availability, it follows that fewer tugs
than barges will ‘be required in any given situation. To determine
the number of tugs or towboats required to efficiently operate a given
number of barges in a given situation, use the following formula:

Total number of barges X turn-around
time for tugs in days

of barges per tow X turn-around
time for barges in days .

Number of tugs:Number

Example: Determine the number of tugs required to operate 400
barges, where each tow consists of 5 barges, turn-around time for
barges is 4 days, and turn-around time for tugs is 2 days.

400 barges X2 days tug turn-around
5 barges per tow X4 days barge turn-around

326 FOR OFFICIAL USE ONLY

40 tugs required




*

189

Section IV. RAILWAYS
189. General

Railway construction data are contained in chapter 8.

a. Estimates of railway capacity, operating personnel, equipment,
and supply requirements for a specific railway line should take into
consideration the basic characteristics of the line, the nature of the
country in which the operation'is planned, and the purpose for which

.the planning is being done. The following items are considered essen-

tial to intelligent appraisal. If these are not available, their effects
upon the operation must be assumed, based on overall information
of railroad operations within the country involved.
(1) Length of line.
(2) Condition of roadbed and track.
(3) Gage of track.*
(4) Single, double, or multlple track.
(5) Weight of rail.
(6) Type of ballast and depth.
(7) Type of ties (if wood, treated or untreated).
(8) Tie spacing.
(9) Axle load limitations (track and bridge).
(10) Profile of line showing location and length of ruling grade
(11) Alinement of line showmg location and length of minimum
radius curves.
(12) Location and descrlptlon of bridges and tunnels.
(13) Location and length of passing tracks.
(14) Location, type and quantity of fuel supply.
(15) Location, quantity and quality of water supply.
(16) Location and capacity of yards.
(17) (a) Location and capacity of car repair tracks and engine-
houses.
(b) Location and capacity of heavy repair shops.
" (18) Type and availability of motive power.
(a) Weight in working order.
(b) Expected working tractive effort.
(c) Age.
(19) Type and availability of rolling stock.
(2) Capacity and dimension.
(b) Age.
(20) Allowable draw-bar pull.

*“Track gages vary widely starting at 1 foot 1134 inches and going to 5 feet 6 inches. The most widely used
gages are—

Standard Narrow
BBt B IO o eiceiccie e cacemmemmecmeeeceee——- 31t.6 in.
Sf.31In s 41ft.8%81In_ . el 31t.336 In.
13 (21 < LR 31t.01n
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(21) Diagrams showing minimum structure, maximum unre-
stricted loading and equipment gages.
(22) Signal system.
. (23) Dispatching facilities.
(24) Route junctions.
(25) Availability of new equipment and spare parts.
(26) Indigenous labor resources. :

b. A military railway operating division will vary from approxi-
mately 90 to 150 miles depending upon existing conditions. For gen-
eral planning purposes, however, an average of 100 miles per railway
division may be assumed.

190. Evaluation and Planning

_Paragraphs 191 through 199 are designed primarily for wartime
estimates of railway operations in a theater of operations. Analytical
refinements and elaborate train density studies are difficult to justify
and have been avoided because of the lack of basic information and
the relative uncertainty inherent in military operations. The planner
should also bear in mind that in the early stages of a war, indigenous
equipment and labor may be utilized to a large extent which again
may vary the expected tonnage capacity.

191. Train Density

Train density is the number of trains per day which can be operated
in each direction over a railway line. Work trains are not included
in train density. Train densities will vary, depending upon the con-
dition of track, location and length of passing ‘sidings, adequacy of
terminal facilities, and availability of motive power and rolling stock.
Densities recommended below are averages based on experience under
‘theater of operations conditions. = After air superiority has been at-
tained, the intensity of combat has been reduced, and dependent
upon judgment of operating conditions, densities achieved may be
expected to exceed by 20 percent those presented below. (For plan-
ning capacities, see par. 183d.)

Single track lines*____.._. 10 trains per day in each direction.
Double track lines_______ 30 trains per day in each direction.
Multiple track lines_.__._ The extra tracks will be used to rehabilitate and

maintain two tracks in operation under most
theater of operation conditions.
*Passing track intervals of 6 to 8 miles.
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192. Net Train Load

The net train load, or pay load, carried by trains on different
divisions of the same line may vary greatly, depending upon the con-
ditions of operation. Experience indicates that, under normal theater
of operations conditions over standard gage railways, a net train load
of 400 short tons may be used as an average for general planning pur-
poses. On narrow gage railways, a net train load of 300 short tons
may be used.

193. Net Division Tonnage

a. Net division tonnage is the net tonnage (short tons) or pay load
which can be moved over a railway division each day.
Formula:

Net division tonnage= (train density) X (average net train load)

b. Troop, hospital, or other special trains will replace an equal
number of tonnage trains and, when operation of such trains is antici-
pated, the factor for train density must be so adjusted with the
resulting decrease in net division tonnage.

¢. A reduction must be made in the pay load to compensate for
supplies required to operate the railroad. This reduction is estimated
at 5 percent of the net load for each division after the first, in its rela-
tion to the source of fuel and supplies.

194. Equipment Estimation

Planning data included herein are based on use of standard U. S.
Transportation Corps equipment. Allowances for use of indigeneous
or captured equipment should be based on judgment after evaluation
of the many factors involved, such as availability of equipment, ex-
tent of expected destruction, condition of equipment, types and local
availability of fuel, availability of spare parts, types of coupling de-
vices, etc. Data are available in logistic surveys, special transporta-
tion studies based on intelligence reports, reports of governments or
railroads in peacetime, and from articles appearing in such publica-
tions as Railway Gazette (British) and Railway Age (United States).

a. Road Engines. The following data are recommended for general
planning purposes. Computation of requirements should be made for
each division separately.

Average rate of travel from division terminal to division termi-

nal—eight miles per hour.
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Time in each division terminal for steam locomotives—8 hours. ¥
Time in each division terminal for diesel-electric locomotlves—
3 hours.* _
Reserve engines, to allow for unforeseen circumstances such as

operational peaks, heavy repairs, or dest,ruct,lon—20 percent
Formula.

Number required for division= 7D X E T+ TTXZ X RF,

where

TD=train density, one way.

RT=average running time in hours.

TT=terminal time at one end of the division.

24=number of hours in a day.
RF=operational reserve factor=1.20.
b. Switch Engmes.

(1) Switch engine requu'ement.s at port terminals, division ter-
minals, railheads, and dépots are dependent on the physical
track layout and the number of cars required to be handled

at such points. The following may be used as a general
guide only.

Location ' Switch engines required 1 , .

Port terminals or hase of operations. ... ... 1 per 50 cars dispatched and received per day.

Division terminals. . .. ceelioiaao. 1 per 100 cars passing per day.

iRafilhead classification.... 1 per 100 cars dispatched and rcceived per day.
................................................. 1 per 50 cars dispatched and received per day.

t Either steam-powered or diesel-electric.

(2) Requirements computed as above should be increased by

30 percent to allow for unforeseen circumstances, repairs,
etc. ’ :

¢. ‘Rolling Stock.
(1) Freight.
(@) Requirements are computed separately for operations be-

*Allows time for Jocomotive servicing, running repalrs, and time lost hetween enginehouse and yards. v
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tween major supply installations or areas on each LOC as
follows:

daily tonnage

Xturn around time
average tons per car

Number of cars=

Turn around time is the total estimated number of days
required for a car from the time it is placed for loading at
its point of origin, moved to its destination, unloaded, and
returned to its point of origin. Such time may be com-
puted as follows: allow 2 days at origin, 1 day at destina-
tion, and 2 days transit time for each division (or major
portion thereof) which the cars must traverse. This
method, rather than an actual hour basis, is used to incor-
porate delays due to terminal and way station switching
as well as in-transit rehandling of trains.
(b) Computations should be increased by 10 percent to meet
operational peaks, commitments for certain classes of cars,
N and bad order cars.
(¢) An average planning factor for net load per car may be
assumed as follows:

Standard gage to broad gage. .

U. S. equipment._.________ 20 tons.
Foreign equipment____.____ 10 tons.
Narrow gage
U. 8. equipment___________ 15 tons.
Foreign equipment_______.._ 7% tons.

(d) Tank car requirements are computed separately based on
the bulk POL requirement and the computed turn around
time.

(2) Passenger.

(a) Passenger car requirements will vary, depending upon
troop movement policies, evacuation policies, and rest and
recuperation policies.

(b) Theater passenger car requirements are normally fulfilled
by acquisition of local equipment, with the exception of
hospital cars or trains.
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195. Characteristics of U. S. Rolling Stock - -
Capacity Tgéf] . Inside dimensions
Gage wei :
Type of car n) | Gubic Load | G5
feet | Tons | limit | (tons) Length Width Height
(tons) .
Box (30ton) e e mmeee - 36 | 1,484 30 3B - M6V 7 — _| 6'1346”
3934
42 .| Y
BoX (40£00) o cecencoana- oeo| 5614| 2,345 40 |- 44| .. F g L 86" .. 693" "
60 .
63
Flat (30 ton)..—.__. emmens wal 36 |...._..| 30 33 |ocee-- 348 . L
39%%
42
Flat (40t0n)-voeecacmanina- 113271 P 40 44 (... WYL 4} 7 AL
60 .
63
P .
Flat (80 t0n)ceoceoecacan-- [i13% ] P—— 80 88 .- 46/ 8" o 10017 ...
60 >
63
66
Flat, depressed center (60 5371 I— 60 66 |- eoce]ocmmmcmcemmceao | immcecene
ton). 60
63 &
f6 .
QGondola, high side (30 ton). 36 |- 30 3§ 346" | 6710 . 4’
3934 )
42 .
Gondola, high side (40 ton)-{ 56} ... 40 44 | . 40 534" e 8 3% e 4’
60
63
66
Gondola, low side (30 ton)_-| 36 [-__... - 30 {-- 33| |846 . 6 114" .. 1’6"
3934
42
Gondola, low side (40 ton)._| 5618|.. .. 40 44 .. o 40 4M8 83y .| 186"
60
63
66
Tank, POL (5,000 gal.) .- 36 687 | 5,000 30 |oreee-- Outside 31’ 6| Diam. tank
39%% gal. 5 34",
42
Tank, POL (10,000 gal.).--. 5634 1,367 {10, 000 40 |- Oqtsld_e Diam. tank
60 gal. 38’ 636", 6’ 8%,
63 .
66
Refrigerator (30 ton)eeeoo - 36 836 30 33 e 28" 10 - [ 4’ 10”
42 . v
3934
Refrigerator (40 ton)...__.__ 56%5| 1,477 40 44 |- k2 S, 7Y ... 6 2’
60
63
66 -
NOTE

Average pay load of each type of car, except tank cars, is 50 percent.

332 FOR OFFICIAL USE ONLY



196-198

196. Outsize Equipment

Outsize equipment is that equipment which, because of extreme
dimensions-(height, width, length) or extreme weight or combinations
of the above, will require special handling under restricted speeds
and/or on special cars. The planner should recognize the fact that
more and more of this type of equipment is being designed and
should attempt to build a train of these outsize loads for a single
movement rather than assume a few in each train moving on the LOC.
Such movements require special meeting points on adjacent lines of a
double track LOC and will retard traffic returning to its point of
origin as well as following trains in the same direction.

197. Personnel Requirements

The basic unit of railway organization in a theater of operations, as
in the United States, is the railway division. Military organizations
of administrative and operating personnel are designed to fulfill the
operating personnel needs of the basic units (railway divisions) and
the administrative personnel needs of the several divisions comprising
a system of railways. Personnel requirements are therefore estimated
by division.

198. Administrative and Operating Organizations
a. Administrative. The following organizations are administrative:

Headquarters and headquarters company, transportation military
railway command (TOE 55-302). Normal requirement:
one per two or more railway groups.

Headquarters and headquarters company, transportation military
railway group (TOE 55-202). Normal requirement: one
per two to six transportation railway operating battalions
and one or two transportation railway shop battalions.

. b. Operating.

(1) Transportation railway operating battalion.

(@) Requirements are estimated on the basis of the number of
train crews required. The 50 train crews provided in the
one transportation company of the battalion became the
controlling factor. Where augmentation is necessary,
additional crews are provided by TOE 55-500, Trans-
portation Corps Service Organization. This augmenta-
tion does not upset the equilibrium of the battalion for
carrying out its assigned function, provided the normal
length of line to be operated (90-150 miles) is not ex-
ceeded or motive power added exceeding the capabilities of
Company B for equipment maintenance. Normally, one
railway operating battalion is assigned to one railway
division.
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(b) In estimating train crew requirements, the following basis
may be used:

1. For road operations. One crew per train per day (movmg
in either direction) per division.

2. For switching. Two crews per switch engine in operation.
(For general planning purposes, reserve switch engines
are not considered.)

3. For road operations and switching. Assume 80 percent
availability of assigned crews to allow for sickness and
other absences.

(2) Transportation railway shop battalion. Under normal require-
ments one shop battalion may be expected to support depot
maintenance for 100 steam locomotives, 200 diesel-electric
locomotives, and 2,500 cars or perform depot maintenance

" monthly for 10 steam locomotives, 25 diesel-electric locomo-
tives and 600 cars. Exact requirement should be tempered
by judgment and the overall railway plan for the theater.

199. Supply

a. Fuel and Lubricants. (See pars. 92-102.)

b. Spare Parts. Estimated spare parts requirements for motive
power and rolling stock: 1.5 short tons per month for each train per
day (movmg in either dlrectlon) over each division.

Section V. MOVEMENT OF TROOP UNITS BY RAIL

200. Space Requirements for Troop Loadmg on United States
Equipment

For planning purposes and staff tra.lnmg, the following assumptions
may be used:

a. Sleeping Cars, Average. Twenty-s1x troops in United States
equipment (sba.ndard pullman) 30 in tourist sleepers, and 45 in troop
sleepers.

(1) Officers and warrant officers will be moved in standard pull-
mans, two per sections. They should be listed in number of
sections (example: 14 officers, show as 7 sections) as officers
and warrant officers of all units in one train will be grouped
in one or more pullman cars as reéquired.

(2) Enlisted men will be moved in tourist pullmans, two per
section. Allowances should be made for personnel attached
from medical battalions and personnel detached for guards
on freight cars.

b. Coaches, Average. Fifty-five troops with individual equipment.
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¢. Passenger Trains (typical for long distance troop moves). Eleven
sleeping cars, two kitchen cars, and one or two baggage cars—average
350 troops per train.

d. Freight Trains. For troop unit moves, including heavy equip-
ment such as tanks, artillery, and engineer equipment; trains seldom
exceed—

Infantry divisions—65 cars or 650 tons.
Armored divisions—55 cars or 1,200 tons.

e. Mized Trains. Mixed trains which carry all the personnel with
their vehicles, artillery, and equipment are desirable from a tactical
and organizational standpoint. Such moves are not economical when
passenger equipment is in short supply, as mixed trains move at
freight speed. In mixed trains, boxcars may be substituted for
baggage cars. :

201. Loading of Organizational Equipment

a. The amount of headquarters, kitchen, and maintenance equip-
ment varies somewhat in all units. For planning purposes, allow 20
short tons per company or equivalent unit.

b. Organizational equipment moves under freight rates and nor-
mally. will be loaded in unit transportation. If loaded separately,
additional box cars will be required. Checkable baggage up to 150
pounds per individual is carried free. Three hundred and fifty pounds
of checkable baggage is permitted in moves to ports of embarkation.
Normally, this will be loaded in baggage or boxcar. When trans-
portation groupings permit, checkable baggage for two companies or
similar units may be loaded in one boxcar.

202. Kitchen-Baggage and Flat Cars

a. Kitchen-baggage and kitchen cars are furnished on the basis of
one per 250 men or fraction thereof. Kitchen-baggage car require-
ments per train are dependent upon transportation groupings. For
tentative estimates, allow one per unit.

b. Compute flat cars (or drop-end gondolas) required on basis of
maximum utilization of each car, regardless of length. Do not re-
strict computation to cars of all one length. Twelve inches at one
end of each car must be left for brake-wheel clearance. For detailed
approved methods of loading vehicles and equipment, see Association
of American Railroads booklet, ‘“‘Rules Governing the Loading of
Mechanized and Motorized Army Equipment’’; also, “Major Caliber
Guns-for the United States Army and. Navy, on Open Top Equip-
ment.”
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203. Recommended Loading of Typical Vehicles and Equipment

1 2 3

1 Equipment Rall car | Units
per car
2 | Tank, Hght, M4 . ieiiciacenaas 40 ft flat 2
3 | Tank, medium, M4A3 and sim{lar types._.. 42 ft flat 2
4 | Tank. mediam, M45 and tank, heavy, M26__ 40 1t flat 1
5| Truck, M-ton_ .. ... 50 ft flat 8
6 | Truck, 34-ton, weapons carrier._.. | 421t flat 3
7 | Truck, 2¥-ton, cargo LWB____ .| 50 it lat 2
8 | Truck, 2}s-ton, cargo SW B _ i eicmiieanaan 50 it flat 2
9 | Truck, 4-tom, WreCKer e 40 ft flat 1
10 | Truek, 10-ton, wrecker . memecccemmeaanan 40 ft flat 1
11| Truck, trailer, tank transporter, 45-t00 oo -oc oo aceocoeeeecacaeacanae. 40 it flat 1
12 } Truck, tractor, 8-t0m . e mmemcamememan. 40 ft flat 2
13 | Vehicle, tank recovery, M32_ et 42 ft flat 2
14 | Vebhicle, utility, armored, M44 (or equivalent) 42 ft flat 2
15 { Carriage, motor, M19______ e iaaaallL 50 ft flat 2
16 | Carriage, motor, multiple gun, M16___. 50 1t fiat 2
17 | Howitzer, 105-mm.... .. _......... 40 ft flat 2
18 | Howitzer, 155-mm . e emeemmeaeeaes 40 ft flat 1

204. Infantry Division and Armored Division Rail Moves:

The following tables show samples of various combinations of rail

equipment that could be used to move infantry and armored divisions.
The specific types of equipment to be used and the detailed make-up
of each train must be worked out between the unit transportation

officer and the local railroad representative.
a. Infantry Division. Eighteen thousand troops—17,000 tons
(vehicles and major equipment).

1 2 3 4 5
Passenger equipment
Cars
1 Types of loading (F)
Sleepers | Kitchen | Baggage
(8 (K) (B)
2 | Separate loading:

3

4 | Oomhination move:
26 passenger trains (118 2K 2B) ... oo oooccoommaana. . 286 52 77 R
46 mixed trains (68 1K 38F)___ 276 46 |- 1,748
72 tralns. .. ... Totals.____. Ccars 562 98 52 1,748
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b. Armored Division. Fifteen thousand troops—31,000 tons
(vehicles and major equipment).

1 ’ 2 3 4 5
Passenger equipment
Cars
1 Types of loading (F)
Sleepers | Kitchen | Baggage
) (X) (B)

2 | Separate loading:

43 passenger tralns (1182K 2B)________________________ 473 86 88 (...

26 frelght trains, 52 cars each (1,190 tons per train)_ . __ | o __|ccooooo|eomeoooC - 1,352

69 trains__.___ Totals.. ... CAIS.  ceeoccccccmeenacan 473 8 86 1,352
3 | Mixed trains:

67 mixed trains (78 1K 2AF) . cceen coeeeeeeeeeees 469 (7 P 1, 407
4 | Combinatlon move:

11 passenger trains (118 2K 2B) e ccveeeceamcmceeaanoe 121 2 b 2%

50 mixzed trains (78 1K 28F). —cccccemommaamaaaeos 350 50 foeoeo 1, 400

61 tralns.______ Totals._ ... (17:1 o TR 471 72 22 1, 400

205. Weight of Tracked Vehicles
The tracked and half-tracked vehicles of the d1v131ons with their
towed loads, make up approximately the following tonnages:
Infantry division . ceececce o ccceecccceceeeicceaaaa 10,000 toms.
Armored division oo oo cm o eeeeeeiaceacaaaaa 24,000 tons.
(In theater of operation and for mixed trains in the United States,
the crews and other troops which normally travel in or on the tracked
vehicles usually will ride on the same train.)

206. Movement of Troop Units on Foreign Railways

a. The capacity of railroads and railway equipment fluctuates
widely throughout the nations of the world. Experience in Europe
during World War II indicates that under the pressure of all-out war,
there are few, if any, places in the world where complete troop units
can be moved by rail at the same time that the rail net is supplying a
major force. A compromise policy was developed in which tracked
vehicles and foot troops were moved by rail whenever facilities were
available and wheeled vehicles with their normal towed loads pro-
ceeded on highways. -
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b. Assumed Capacity of Foreign Rail Facilities.
(1) Freight Cars.

War flats_______ e 50 tons.
Medium flat ears_ .. ____________________ 25 tons.
Small flat ears_ ... __.________________ ~ 12 tons.
Boxears oo .. 10 tons or 25 troops.

Coaches* e eeemaaa 40 troops.
Sleeping ears* _ _ __ . 32 troops. .

*In the forward areas, passenger equipment is seldom used for unit moves. The limited amount of avail
able equipment may be used for movement of casuals, convalescents, redeployment groups, or leave trains

(8) Trains (foreign).

Maximum length _ _ . ... 40 cars.
Maximum net load____ . __ o oo_.._ 400 tons.
Maximum troops 1,000 (using box cars). .

207. Troop Movement Planning N

a. Scales. In training and preparation for movement, all units
will become familiar with the use of railway car loading scales (par.
208) or equivalent scales, tables, or templates.

b. Rail Movement Table. 'Tables are to be maintained by all units
for movement by all modes of transportation (SR 55-720-1).

¢. Types of Tables. When the rail movement has been ordered and
the approximate types of equipment requested, the following tables
must be prepared by each unit:

Train consist table (par. 210).
Entraining table (par. 211).
Individual train-loading plan (par. 212).

d. Alert Time—(Zone of Interior.) An alert is not an order and
rail carriers do not move equipment into position for loading on an
alert. It requires 48 hours after receipt of orders by the Chief of
Transportation to start loading a division, assuming that no equipment
is available at the installation.

e. Loading Time—(Zone of Interior.) Passenger trains require
1 hour for loading. Baggage cars for personal baggage and baggage
cars used for kitchen purposes will be spotted in advance. The time
required to load troop units with all vehicles and equipment on freight
trains or mixed trains varies with the training status of the unit and
the conditions at the loading point. Use 6 hours for planning,
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208. Railway Car Loading Scales

21

Z -

13 124 |36 |48 |60 |72 |84 |96 | 108|120 | 132 | 144 | 156 | 168 | 180 | 192 | 204 | 216 | 228 | 240

252

264 } 276 | 288 | 300 | 312 | 324 | 336

348

30| 81| 32| 33| 34| 35| 36| 37, 38| 39| 40| 41| 42| 43| 44| 45| 46| 47| 48| 40 5O

360 | 372 | 384 | 300 | 408 | 420 | 432 | 444 | 450 | 468 | 480 | 402 | 504 | 516 | 528 | 540 | 552 | 564 | 576 | 683 | 60O

Inches
109%4-ton tratler

133%-ton truck .

146 1-ton traller

177%-ton weapons carrler w/winch

225 134-ton truck 6 x 6 w/wiach

239 M4A4 medium tank

265 2)4-ton truck LWB, w/winch

Scale No. 11

RAILWAY
CAR LOADING
S8CALE (}4"=1

(Cut out and paste in
a large sheet for use)

Scale No. 2?2

VEHIOLE AND EQUIPMENT
LOADING SOALE (4 in.=1 ft.)
Lengths and widths shown are for
llustration only. '

1 These scales will assist in determining the number and length of open-top (flat  scaled to indicate the shipping lengths of varlous types of vehicles and equipment
and gondola) railway cars required to accommodate vehicles and equipment. Scale  assigned to a glven unit. By applylog scale 2 to scale 1, varlous combinations may

No. 1 represents a 50-foot rallway car and Is scaled to show feet and inches.
3 Scale No. 2 1s constructed on the same basis (}4 inch equals 1 foot) and Is specially

easily be developed which will result in the maximum utilfzation of rallway equipment.

»
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209. Rail Movement Table

(Sample) _ Infantry Division1234
1 2 3 4 5 |67 (89|10} 11 12| 13 14 15 | 16 17 18 {19 20 21 2| 231 24 25 | 26 |27(28(29]/30
o i Vehicles and equipment per unit Railway car requirements per unit
r-
gani- {Check-|
Strength | za- | able. Standard vehicles Speefal Passenger Freight
tional | bag- equip-
equip-| gage ment
ment Trailers Trucks Coach| Pullman Box Flat cars
A Eis 8 |y 3
Sl S8 18 |88 2 9 8
5 B2 (P |ek| . |E| & = Szl 8|8
2 2 181 %15 5 g g | 8|3 &
| S |*s gg| B | B S |@ | & 'g &
E BIC (LB g2l | § dls|g|8]|2
S e NIRRT N == w el s ‘é b=
“ B w8 I B g |g lg|sg 8l g |s{=z|8)|8|%3
o| = 2 gloigizlE|e(8i(Ble (2|8 |2|2lalg|lg|2]%|8(8|%
g © il |8glelelz S |212(2 1919 |%)|%1|8|3 2 5223 ik
Al = SlMI[MBINIFINIAIRININ R IR |IRIJE G| 2 |d|e|H|c]|o [By%R
1 e E B B
2 eef--{--]--
3 [ PR P
4 aef--]--1--
5 RN ) O
] PO PR P PO
7 [ O O O
8 (R P PR R
9 Infregt, hq & hqeo b oo |ooooo ool oo
10 7-13 | Infregt,8veo ... _.._. R O PN
1 7-14 | Infregt, hv mortco...._...__. R (RS
12| 17-37 | Infregt, hvtkeo-..__..._.._. PR O
13y 87 B e e
14 7-16 | Infbn, bq & hq 0o ome oo oo e e e e e e e e e e [V SO A,
15 717 P Infr €0ncn e e e e RS PR PRSI AP
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16 7-18 { Infhvwpns co-—__.______.____ R P
17.16-101A | Div arty hq & bq btry 8 I P
18| 6-126 | Lartybnhq & hqbtry d_____ oe]--]--
10| 6-127 | L arty btry (105-mm how).._. ae]--]--
20| 6-120 | L arty sv btry (105-mm how)._ —ef-]--
21| 6-186'| M arty bn hq & hq btry 5___. cafee]en
22| 6-137 | M arty btry (155-mm bow)__. [N I S
23 | 6-130 { M arty sv btry (155-mm bow) - I DO PO
24| 44-76 [ Aaaawbnhq & hqbtry.._.._ PR SN O
25{ 44-77 | Asaaw btryeooeoooooaoeans I R
26 8-168 | Engr bq, bq & sv co & ae]a]--
n 5-17 N P
28| 818 IO P
29 8-17 PR PR
30| 818 I P
31| 17-38 [ P
32| 1737 -|--]--

1 Can be adapted to any type unit. 8 Upon recelpt of movement order, the table will be revised to reflect actual strength

2 This tentative table sbould be maintalned currently by division transportation and equipment on band and to conform to provisions of the movement order.

officers in

compliance with paragraph 12, AR 55-130. Subordinate and separate 1 Organizational equipment and cbeckable baggage must be listed separately.

unlts should maintain similar tables. 8 Includes attached medical and chaplains.
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Division
210. Train Consist Table
Rallway equipment
Train
No. Transportation groupings Pullman Kitchen Train officers
Coach or kitchen- Box Flat and Total
baggage gondola
Standard Tourlst
) VN OO0 e
Mess O oiee
SUrg. e
b 2 CO s
Mess O e
SUrg e
: J—— [
4
NOTES
1. Upon recelpt of movement order commanding general will deslgnate the order 4. Under ‘‘transportation groupings” show units which will comprise each Indivldual
in which units will be forwarded. train.
2. Traincdnsist table is prepared by dlvislon transportation officer from data appearlng 5. Under “‘train officers’’ show by name the officers assigned to each train in accord-
on revised rall movement table. ance wlth parapgrapbs 14, 15, and 16, AR 55-145.

3. Maximtm and minimum length of trains (total number of freight and passenger
cars) will be prescribed by the origin railroad (par. 1, AR 55-145).
o o

‘ ) !
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Division

211. Entraining Table

. Loading Departure Arrival
Train | Main | Order Entraining officer

No. No. | depart
Point | Date | Hour | Date | Hour | Date | Hour

NOTES

1. Upon completion of train consist table and indivldual train loading plan, divislon transportation officer
wlll prepare this entraining table.

2. *“T'rain number” will he as shown on train consist table.

3. In the zone of interlor, the main number, which authorizles the movement of each train, will be issucd
by the Military Transportation Sectlon, Association of American Railroads, through the Passenger Branch,
Commercial Traffic Branch, Office of the Chief of Trransportation, to the local transportation officer, who
wlll furnish main number to divislon transportation officer. In theaters of operation, the main number
normally will be Issued by the communicatlons zone trasportation officer.

4. Entraining officers will be designated by name in accordance with paragraph 13, AR 55-145.

212. Individual Train-Loading Plan

. . Division .
Train No__ - o oo meeiceaes Main No_ _____ . ___________
Assignment of Personnel and Equipment to Individual Retlway Cars

Front

1 2 3 4 5 6 . 7

8 9 10 1 12 13 14

15 18

Continue to last car
rear
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Suggested Symbols for Equipmeni and Vehicles

Equipment Sym- Equipment Sym- Equipment 8ym- | Equlpment
bol bol bol
[ 717:V; (TR OH { BOX-coceeneao o BX | Gun, 37-mm, AT....| OAT ... ... ]o_...
Pullman, standard.| 8P | Truck, X-ton___| TJ | Howitzer, 105mmi...
Pullman, tourist...} TP | Trailer, %-ton...{ TQ | Howitzer, 155-mm._..
Troop sleeper TS | Truck, 2¥%-ton..| TO

Kitchen car_..._____ K Motorcycle...... MO
Kitchen-baggage...| KB

Asstgnment of Unilts to Cars (By Block Numbers Above)

Unit Block Unlt Block Unit Block
Nos. Nos. Nos.
NOTES
1. This plan is prepared by the division transportation officer. Oopies should be furnished to—
. Troop commanders.

a
b. Entraining officers.
¢. Troop movement commander.
d. Motor park dispatcher so that veblcles will arrive at entraining point in the order in which they will
be loaded on railway cars.
e. Local transportation officer.
2. In each block, indicate by symbol the specific personnel and equipment assigned to each car.
3. In each block representing an open-top freight car (flat car or gondola car) indicate by symbol the

equipment specifically assigned to each car,
4. In the space provided at the bottom of the plan, all cars (freight and passenger) should be assigned by
block numbers (not by railroad car initials and numbers) to the specific units, which will occupy them.

Section VI. HIGHWAY TRANSPORT

213. Delfinitions, as Applied to Highway Transport Operations

a. Line Haul. A type of haul where the distance is such that the
proportion of running time is high in relation to the time consumed in
loading and unloading. Usually expressed in terms of ton-miles
forward per day. '

b. Local Haul. A type of haul where the proportion of time con-
sumed in loading and unloading is high in relation to running time.
Usually expressed in terms of tons forward per day. Beach and port
clearance hauls are local hauls involving the movement of cargo
arriving at ports and beaches from ships, landing craft, or amphibious
vehicles to inland dumps, depots, supply points, or railheads.

¢. Vehicle Availability. The number or percentage of vehicles in a
unit that can be operated at a given time.
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d. Rate of March. Average number of miles traveled in any given
period of time, including short periodic halts, expressed as miles in the
hour.

e. Operating Time. Number of operational hours per day.

214. Planning Factors
a¢. In estimating truck company requirements for advance plan-
ning, the following basic facts must be considered: .
(1) Amount and type of cargo to be hauled daily.
(2) Average pay load per vehicle.
(3) Vehicle availability.
(4) Distance cargo is to be hauled.
(5) Rate of march.
(6) Loading and unloading time.
(7) Operating time.
(8) Highway capabilities.
b. In the absence of specific information, the following values may
be assumed for advance planning factors:

Type of equipment
Factors
214-ton 6x 6 trucks | 10-ton semitrailer
Average pay load (highwayuse) - oeermo s 4tons. oo 8 tons.
Vehicleavailabillty .- - el 45perco. o o...__. 45 per co.
Average rate of movement (allowing for rests, halts, refueling, | 10miinhr......_.... 10miinhr.
ete.).
Loading and unloading time (the total elapsed time between | 2%¢bours............ 234 hours.
arrival and departure from loading or unloading point).
Operating time (2-shift) . e 20hours_............ 20 hours,
Average one-way distance of local hauls (includes port and | 12.5miles............ 12.5 miles.
beach clearance, intradepot moves, ete.).
Average daily mileage capability forlinehaul. ... . ceoooo... 176miles........._.. 175 miles.

915. Evaluation of Planning Factors

Consideration must be given in all cases to conditions whlch may
affect highway transport operations, and each planning factor must
be evaluated accordingly.

a. Average vehicle payloads will vary with the type and condition
of equipment, the condition of highways and terrain over which
vehicles will operate, and the type and density of cargo.

b. Vehicle availability will vary with the condition of equipment,
adequacy of maintenance facilities, proficiency of personnel, and
supply of spare parts and replacements.

¢. Rate of march will vary with the type and condition of equip-
ment, the condition and maintenance of highways (including the
cumulative effect of bridges, fords, steep grades, sharp curves, tunnels,
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and other restrictions to traffic), and extent of other traffic on roads.
Allowances must be made in estimating rate of march for rests, halts,
refueling, etc.

d. Loading and unloading time will vary with the number and
proficiency of laborers, availability and adequacy of materials han-
dling equipment and facilities, and with the type of equipment
utilized, and the size, bulk, or type of cargo.

e. Operating time, for sustained operations, is normally based on
two shifts of 10 hours each, which allows time for daily driver or unit
maintenance and service. Where conditions require other than a
20-hour operating schedule, proper substitution in the basic formula
will reflect the truck company requirements.

f. All of the above mentioned factors may be affected individually
or collectively by other considerations, such as:

(1) Seasonal and climatic conditions.

(2) Enemy interference, or other tactical conditions.

(3) Other traffic, including tactical, administrative, and indige-
nous vehicles; and foot troops and refugees.

216. Truck Company Requirements

a. Having determined or assumed values for the above factors, the
truck company requirements for any type of sustained operation may
be estimated by the use of the following formula ;

daily tonnage X operating turn-around
payload X availability X operating day

companies required=

In the above formula ‘‘operating turn-around” is computed as
follows:
round trip mileage
rate of march

operating turn-around = +loading and unloading time
(If the number of trucks is desired instead of the number of truck
companies, omit the “availability” factor in the basic formula.) -

b. If it is desired to determine the number of truck companies
required to move a given tonnage of cargo in one lift, the method of
computation is—

total tonnage
Payload X availability

companies required=

(Again, if the number of trucks is desired instead of truck companies,
omit the “availability” factor from the formula.)

¢. Examples—(Using planning factors given in paragraphs 214 and
217.)
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(1) Estimate the number of truck companies required for a 16-
mile haul of 5,000 short tons of dry cargo daily; using 2%-ton,
6 x 6, trucks.

opprating turn-around: %—{-2.5:5.7 hours

5,000X5.7

requ1rements: m

=8 companies

(2) Estimate the number of truck companies required to haul
3,000 short tons per day of dry cargo 180 miles, using 10-ton

semitrailers.
360 =
operating turn around: 10 - +2.5=38.5 hours
. . 3,000><38.5_ -
requirements: BX45X20 =16 companies

(3) Estimate the number of 2%-ton, 6 x 6, trucks required to baul
700 tons in one lift.

requirements: ’74&—175 trucks

(The above formulas may be used to compute requirements for
bauling bulk liquid by substituting daily gallons for daily tonnage and

payload in gallons instead of short tons:)

217. Vehicle Payload Capacities

Type of equipment

Off-road

Highway
average (see
par. 219)

Maximum

Men and
equip-
ment*

Truck, cargo, X-ton, 4x4. oo -

Automobile, light, 5 passenger.
Truck, pickap, 1-ton, 4x 4.
Truck, cargo, 2}4-ton, 6 x 6.
Truck, 5ton,4x2,B& P._
Truck, 10-ton, 6x4,8 & P._.
Bus, convertible, 37 passenger.
Bemitrailer, 10-ton, 26’ 8 & P
Semitrailer, van, 10-ton, 26’
Semitrailer, 20-ton, 34’ 8 &

Semitrailer, van, 20-ton, 34’
Bemitrailer, 1214-ton, 40’ C2
Bemitrailer, 25-ton, lowbed.
Semitrailer, 60-ton, lowbed_...
Semitrailer, 5,000 gal. gas tank_ . _..__...
Semitrailer, refrigerator, 7}4-ton, lgt wgt

*Does not include driver or assistant.
**Recommended for emergency use only.
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218. Highway Tonnage Capabilities

@. In selecting the routes over which cargo is to be hauled, considera-
tion must be given to the ability of the roads and bridges to sustain the
operation. The gross weight of the heaviest loaded vehicle should not
exceed the rated tonnage capacity of the weakest bridge, unless it is
determined that such bridge or bridges will be strengthened. It is
difficult to determine the exact tonnage capabilities of highways for
sustained operations because of the number of varying conditions
which prevail. Also, the volume of tactical, administrative, and
indigenous traffic to be accommodated on supply routes may exceed
the number of cargo hauling vehicles, which further restricts the
capabilities of highway transport.

b. The following table may be used as a guide in estimating the
tonnage capabilities of highways under average conditions, assuming
operations are sustained, adequate road maintenance is provided, and
each road bears two-way traffic.

Hlghway type Short tons
per day
UnimpProved. oo oo oo e e e mem e 200
L6 5 - gty ey Uy Ry Uy Rpuy oYUy Uy Epuy by EpupuEpuSEpEpspRpup Sy 1,000
Soil hound gravel or stone hase, hituminous treated ... . ol 2, 500
Bituminous surfaced macadam . . e cmeeme e ————————— 4,000
High type asphaltic or concrete Pavement . . ..o 8, 000
NOTE

The ahove capahllities may be exceeded up to 50 percent for other than sustained operations; however, the
surface or pavement may he damaged to the extent that heavy maintenance will be required before sustained
operations may be resumed.

¢. Planned tonnage movement should not exceed the capability of
any portion of the road net to be used, unless reconstruction or heavy
maintenance is provided to increase the capability of the section of
highway or bridge to meet the demands. Otherwise, alternate routes
must be selected to distribute the load. If no alternate route is
available and the indicated tonnage is not reduced, the highway or
bridge can be expected to deteriorate rapidly and disrupt any sustained
operation. (It should be kept in mind that maintenance vehicles and
personnel on a road may also interfere with the flow of traffic and
thereby limit capability.)

219. Division Trains

In the forward area, it is normal to assume that roads are rough;
therefore, in planning, trucks carry their rated loads only. When
divisional trucks are used over good roads or in supply missions in
the rear of the division zone, loads not to exceed 5 tons total for a
2Y%-ton truck, with or without trailer, may be used. Division trucks
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are not organized and equipped for continuous round-the-clock
hauling; when they are called upon for limited 24-hour-per-day
operation, it is essential that extra drivers and supervision be furnished.
Use the availability indicated in paragraph 214.

290. Armored Division Trains

a. Each combat battalion of the armored division has sufficient
trucks in its unit trains to support the battalion for a distance of
about 35 miles from army supply points or other source of supply.
The actual distance capability in any operation depends upon condi-
tions of the roads and vehicles and the ability of the enemy to interfere
with friendly supply movements.

b. In addition to the unit trains, the quartermaster b&ttahon
contains six truck platoons, equivalent to two transportation truck
companies. These vehicles, in addition to their usual class I, II,
and IV supply missions, may be used to extend the reach of the
entire division by bringing up gasoline and ammunition from army
supply points to the division trains’ area, where unit trains can pick
up their loads. The exact distance which these division trains can
accomplish depends upon the daily tonnage requirements; an average
situation would provide an effective forward move of 25 to 30 miles.

221. Infantry Division Trains

a. The unit trains of infantry and field artillery elements of the
infantry division do not have sufficient vehicles to be self-supporting
except when supplies are available close to the division zone. Armored
elements of the infantry division have organic truck support similar
to that outlined in paragraph 220. All elements of the division are
capable of transporting their loads of ammunition for limited oper-
ations.

b. The division quartermaster company consists of 48 general cargo
trucks, 2% ton, 6 x 6. These trucks are used to bring up rations and
class IT and IV supplies. They also maintain a supply of gasoline
to assist those elements of the division which do not have organic fuel
and lubricant trucks. The ammunition trains of all combat elements
need help from the quartermaster trucks whenever expenditures are
heavy.

¢. By a combination of unit trains and division trains, the infantry
division can support itself at an average distance of about 35 to 40
miles from army supply points.
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Section VIl. HELICOPTERS
292. General

Cargo helicopters are employed to move personnel, cargo, and
equipment within the combat zone. They are somewhat limited in
speed and range as compared to other types of aircraft; however, their
ability to land and take off vertically makes them ideal for operation
in and out of small, unprepared areas. Their ability to fly slowly
permits continued operation under conditions of weather and visi-
bility which would normally ground other aircraft. Normal missions
of cargo helicopters are the movement of critical supplies, fragile
items, and equipment to combat units; tactical displacement of troops;
and missions involving movement to areas which are inaccessible to
other means of transport. '

Performance standards are affected by many variables: range, alti-
tude, weather, aircraft performance, and pilot proficiency. The
weight-lifting capability of a helicopter is greatly dependent upon air
density. As density decreases, lift capability decreases. Normally
wind will not materially affect operation. However, when long range
flichts are condicted or when operations are undertaken where the
airborne load approaches the maximum capability of the helicopter,
wind becomes a critical factor. High wind velocity (40 knots or
greater) and gusty wind conditions may require the use of alternate
plans or temporary interruption of helicopter service.
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223. Helicopter Characteristics-and Capabilities

Aflreraft Overall dimensions Cargo door Cargo compartment Fuel
Aver- Maximum
Crew Floor Load | age | Nor- | range @NM)
above Lit- | Cargo for con- mal
i Fuge-- Helght Rotor Dimen- | Loca- jground Troop| ter |[space | normal | sump- | useful -
Model § lage | Width | (over- dlameter slons tion Length| Width | Depth| seats { capac-{ (cubic ns tion tank (9.
E g { length all) ity | feet) [ (Ibs)* | per [capac-| = (g 59
] E . hour ity |25 & SE
@ (ibs) | by | BA | S2S
H-19C | 1| 2| 418 | 10%7 | 1347 | 6., 48" x 48”| Right | 272" 0 | 66" €| 10 6} 330 40| 260 1100 344 253
H-21C 2 2 526" 14'¢" " 16’ | 23 biade, 44’ | 617 x 46”| Left 4 29’ 5’8" 56" 20 12 616 1240 877 1800 400 234
rotors each. : '
*Normal operations=130 hours of fuel pius 20 minutes reserve (short haul work).
Alreraft speed ! (knots) Welghts
Maximum ' Internal payload ® (pounds) External payload ? (pounds) Rescue hoist capac-
Model Without pay Loaded (max. _Emptg (dry) | allowable gross ity ?
' load gross) (1bs) weight at sea . :
level (1bs) Summer Winter Summer Wmtqr
H-190 80 60 4,805 7,600 1,200 1,400 800 1,000 | 1 person.
H-21C 101 88 8,479 14, 500 2,980 3,480 2,000 2,500 | 1 person.

1 8peed figures are based upon no wind condition.

2 Rescue holst equipment to be installed on 1 out of every 5 alrcraft, and 13 not to be used as cargo holst.
3 Based on normal operating fuel load. (See note 1.)
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224. Planning Factors

a. Availability. The number of helicopters available for a mission
at any one time will depend upon the status of maintenance and
inspections on the helicopters in the unit. Experience indicates that
about two-thirds of the helicopters assigned to a unit are available for
flying during continuous operations.

b. Types of Cargo. The dimensions of pa.ckages are restricted only
by the size of the cargo compartment doors and/or the net which can
be used to carry the cargo externally—assuming, of course, that the
weight of the package(s) does not exceed the weight limitations for the
aircraft under prevailing conditions. Typical items of cargo for inter-
nal loading are boxes of rations, ammunition, signal equipment,
vehicle and aircraft parts and supplies, etc. Loads too large to fit
into the cargo compartment but under the maximum weight permis-
sible may be carried in a large cargo net slung under the helicopter.
The maximum safe external load carrried by a helicopter is considered
to be two-thirds of the weight which can be carried internally under the
same flight conditions.

¢. Landing Facilities. The development of a landing site is a con-
tinuous operation, but provision must be made for an adequate site
when originally planning helicopter movements. The minimum
requirement for landing sites is as follows:

H-19-—30 yards x 30 yards
H-21—30 yards x 50 yards

d. Maintenance. Maintenance facilities must be provided at all
base landing sites, the minimum requirement being a sheltered area
which will provide adequate shelter for organizational maintenance on
the helicopters. For planning purposes 4—5 maintenance man-hours
per flying hour may be considered average for the H-19 and 8-10 hours
for the H-21.

e. Hours of Operation. The average number of hours of operation
per day for continuous operations should not exceed 4 hours per heli-

copter.
f. Loading or Unloading Time.

Personnel.
Troops. oo iL.. 3 minutes.
Casualties. .- ... 10 minutes.

Cargo. )
Internal in fusela,ge __________________ 5 minutes.
Suspended beneath helicopter_________ 30 seconds.
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Section VIIl. MISCELLANEOUS TRANSPORT MODES
2925. General

There are other modes of transportation which are relatively less
'important than pipeline, water, rail, highway, and air transportation
in the overall picture of transportation, but all have peculiar charac-
teristics which are adaptable to special situations as indicated in
paragraphs 226-229. For this reason, planners should not under-
estimate their value.
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226. Cableways and Tramways

Type Employment Maximum length Capaclty each Speed
(ft) (Ibs)
Engineer medium cable- | Transports material and personnel over a single ravine, gorge, or gully_.._.. _____ 1,200 ... _......._{3,000. ... ... 550 feot per minute.
way. . :
Engineer 1ligbt aerlal | Transports material and personnel over slopes up to 35° from the horizontal and | 3,000....._........ 350 e 400 feet per minute.

tramway, M2,
Engineer light ploneer
aerlal tramway and
cableway, M1,

spans streams and ravines that lle across its route.

Transports material and personnel over torrain inaccessible or difficult for otber
means of transportation. Can be used as a cableway to cross a single ravine,
gorge, or gully; as a tramway to traverse slopes up to 35° from tbe horizontal; or
as a toboggan hauling unit for operation on snow or smooth ground.

Tramway, 2,000;
cableway 1,500.

Tramway, 350;.
cableway and
toboggan, 2,000.

Tramway, 310 feet
per minute; cable-
way.and toboggan,
580 feet per minute.
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227. Pack Animais
(Mule)
a. Employment. Pack mules may be employed to transport light
cargo over terrain which is impassable for motor transport.
b. Capabilities.
(1) Cargo load—200-250 pounds.
(2) Movement of casualties—1 litter or 2 sitting casualties.
(3) Rate of march—2 to 3% miles in the hour.
(4) Average daily distance:
Mountainous terrain—15 miles.
Rolling or flat terrain—=20 miles.
(5) Gradeability:
Rate of ascent—1,650 vertical feet per hour.
Rate of descent—1,000 vertical feet per hour.
(6) Noneffective rate—32 per 1,000 mules.

298. Sled Trains

a. Qeneral. The mission of the sled train is to furnish over-snow
transportation for supplies and equipment in support of operations
where ordinary methods of transportation are impracticable.

b. Planning Factors.

(1) Composition of sled trains—for planning purposes the ideal
load for tractors, based upon their drawbar horsepower,
allowing sufficient reserve power is as follows:

Loaded Wani-
Classt 10-ton sleds| gan?
6 1
4 1
3 1
2 1

1 Indicates drawbar horsepower.

2 8helter on sled for crew.

3 Tractors in the 61-90 class can pull 4 sleds over rough terrain, 6 sleds over level terrain, and 8 or 10 sleds
on level ice 30 inches thick. Up to 12 sleds can be pulled by this class if starting assistance is provided.

&« Tractors in the 36-45 class can pull 6 loaded sleds on level ice, but the assistance of another tractor is
required to start the load.

(2) Lift capacity, sled, cargo, 10-ton:
Average—9 short tons. Maximum—I12 short tons.
(3) Miles in the day (20-hour operation)—40.

229. Human Bearers
a. General. Human bearers consist of natives or other personnel
used for the transportation of personnel and/or supplies. Their use
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is generally limited to those situations where other modes are imprac-
tical or not available.
“b. Planning Data. For planning purposes, the fo]lowmg may be
assumed :
(1) Cargo loads.
(¢) Male bearers—40 pounds average load.
(b) Female bearers—30-35 pounds average load.
(2) Personnel loads—8-12 bearers per litter team (for contlnuous
operation).
(3) Rate of march—15 milés in the day under average condmons
(4) Noneffective rate—approximately 30 percent.

Section IX. TERMINALS
230. General

a. Types. A terminal is either end of a carrier llne such as a rail-
road, trucking line, shipping line, or air line. It normally includes
servicing, repair, and maint,enance facilities; classification yards; dock
and lighterage facilities; management offices; storage facilities; and
freight and passenger loading and unloading facilities. as required.
The four types of t,ermmals treated in this section are— -

(1) Ports.

(2) Beaches. )

(3) Inland terminals.- .

(4) Aerial ports.

b. Elements of Terminal Planning. There are normally five steps
in terminal planning:

(1) Step 1. Computation of the terminal work load required to
support the operation, expressed as cargo tonnage and
number of personnel per day.

(2) Step 2. Estimation of the existing terminal capacity, which
is ‘the total tonnage and personnel that can be received,
processed, and cleared through the terminal in a day.

(3) Step 8,. Estimation of construction requirements, which are
the requirements for repair and rehabilitation of existing
facilities and construction of new facilities necessary to
increase the existing terminal capacity to equal the required
terminal work load.

(4) Step 4. Estimation of the equipment requirement, which is
the amount of equipment needed to process the required
work load t,hrough the terminal with the maximum effi-
ciency.
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(5) Step 6. Estimation of the personnel requirements, which
are the units and individuals needed for administration and
operation in processing the required work load through the
terminal.

231. Ports

a. General. This paragraph deals with planning data for ports in
the hands of the enemy, but which are to be opened for operation as
soon as cleared. For this reason, data are based on the employment
of Army personnel and ships’ gear only for the unloading of ships.
Appropriate allowances should be made for other circumstances such
as availability of civilian labor and port cranes. Ship discharge will
be accomplished by one of two methods—either from vessels alongside
a wharf onto the wharf, or by lighters from a vessel anchored astream.
Throughout the discussion of ports in this paragraph, the basic period
of time is a 20-hour day. This is generally considered to be a com-
plete round-the-clock working day in port operations, the other 4
hours of the day being taken up in delays inherent in the work such
as breakdowns, waiting for trucks, changing shifts, and meals. (For
planning of port discharge in forward areas when enemy action may
be expected to cause work delays, 15 hours working time per day may
be estimated. Factors used may be reduced proportionately.) For
general planning purposes, the transportation port company is con-
sidered capable of discharging 720 short tons per 20-hour working day.

b. Port Capacity Estimation.

(1) Factors. Port through-put capacity is determined by three
major factors. In all instances, one of these will be the
limiting and thereby determining factor. Each of the three
factors may be expressed in terms of short tons per day for
planning and estimating purposes. All three factors should
be accurately estimated even though the limiting factor may
be obvious. These estimates will serve to indicate the
facilities where improvement effort will yield the greatest
return in terms of tonnage movement capability. The three
major factors are—

(@) The ability to move ships into the harbor or coastal area
of the port, that is, port reception capacity.

(b) The ability to accommodate ships in the harbor and to
discharge them, that is port discharge capacity.

(¢) The ability to accomplish port clearance, that is, port
clearance capacity.

(2) Checklist for port capacity estimation.
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Collect and evalualc these data

. Channel depths______

. Obstructions. .. _____

Enemy air activity_..

Enemy surface activ~
ity.

Enemy submarine
activity.

. Mine fields or con-
taminated areas.
Our own capabilities

in combating ob-
stacles.
. Tactical dispersion )
requirements.

Wharf facilities__.__.

. Beach capabilities_...

. Discharge rates
ashore.

. Discharge rates

astream. )

. Anchorage area_____.

. Extent of destruction

or contamination.

. Climate and seasons.-

. Weather and tide
characteristics.

Cargo-handling
equipment avail-
able.

. Floating craft and
equipment . avail-
able. '

Transit sheds and
areas. :

Availability of indig-
enous labor.

Space reserved for
local economy.

Enemy activity.-----

. Capacity of rail facil-
ities. '
. Capacity of highway
facilities.
. Capacity of inland
waterway facilities.
. Capacity of pipeline
facilities. ‘
Capacity of air facili-
ties.

. Enemy activity...---

Compute these factors

(a) Evaluateto A. Port recep-
determine: tion capaci-
ty.

(b) Evaluate to B. Portdischarge
determine: (input) eca-
pacity.

C. Port clearance
(output) ca-
~ pacity.

(¢) Add to de-
termine:

FOR OFFICIAL USE ONLY

1Port through-

Determine this figure

put
ity.

capac-




231

(@) These data will probably be obtained from Navy sources;
also see paragraphs 240 through 249,

(b) For information on beaches see paragraphs 232 through 233.

(¢) Capabilities of transport services—pipeline, inland water-
way, rail, highway, air transport—are shown in para-
graphs 184 through 199, 213 through 221, and 235 through
239.

¢. Wharf Facilities.

(1) General. Since only two methods of ship discharge are
available (¢ above), general planning must consider wharf
facilities for alongside and lighter discharge. The Victory

-type ship having five hatches is used as a basis for all dis-
charge. It was selected since it so closely meets the aver-
age characteristics of a nominal ship. Deep-draft wharfage
must be provided wherever alongside discharge is contem-
plated. Shallow draft wharfage and anchorage areas must
be given joint consideration when lighter discharge is con-
templated. Factors governing wharfage will be found in (2)
and (3) below.

(2) Deep-draft wharf requirements. A wharf is classified as deep-
draft when the water alongside is deep enough to permit
a fully loaded ship to tie up alongside. The following criteria
will govern:

(a) Water depth. Water depth should be not less than 30 feet
~at low tide. A minimum of 30 feet is used for planning
purposes since this will accommodate virtually all deep-
draft vessels.
(b) Length for Victory type ship, 500-feet. Each hatch (5 per
vessel) will require 100 feet of wharf. When wharfs are -
“over 500 feet long and less than the next higher 500-foot
unit, the odd footage is disregarded in determining the
number of berths available (that is, 1,200 ft will accom-
modate only two ships at the same time). However, the
extra 200 feet can be considered for lighterage use (3) below.
(¢) Width. Width should be 60 to 90 feet for discharge on one
side of wharf only; 90 feet and up for discharge on both
sides of wharf. For planning and estimating purposes, a
" wharf should be 60 to 90 feet wide to allow sufficient
working space to discharge cargo from a ship. In the case
of a pier where two vessels can tie up at the same time,
one on each side, it is recommended that the width be
90 feet or more for efficient discharge.
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(3) Lighterage wharf requirements.

(a) General. Any wharf may be used for lighter discharge.

" It may include wharfage that dries out at low tide but
which can be used half the time or 10 hours per day.

"(b) Length for lighter: - Wharfage length for a lighter should
be 100 feet. Length of wharfage over 100 feet and less
than the next higher 100-foot unit is disregarded (that is,
a 350-foot Wharf will handle three lighters at the same
time).

(¢) Width. A minimum of 35 feet is recommended for dis-
charge on one side—42 feet for dlscharge on both sides
of pier.

d. Discharge Rates. ' ‘

(1) From ship (Victory type). Seven hundred and twenty short
tons per 20-hour day (five hatches at 7.2 short tons per hour).

(2) From lighter alongside, direct onto wharf. One hundred and
eighty short tons per 20-hour day (1.8 short tons per linear

* foot of wharf per 20-hour day).

e. Anchorage Areas. Anchorage areas are defined as shelter areas
inside or near a harbor, unaffected by swe]l Where shlps may anchor
and discharge by lighter. -

(1) Depth. Minimum; '30 feet; maximum' 210 feet. The mini-
mum depth is dictated by the draft of the ship, and the
- maximum by the length and weight of the anchor chain.

(2) Free swmgmg anchorage areq. -Eight-hundred-foot-radius
circle.

(3) Moored bow and stern. Variable; this method is not preferred

: since it can be used only in"areas unaffected by tidal currents.

f. Estimation of Port Operating Personnel and Equipment.

(1) General. To insure maximum efficiency in port operations a
balanced operating force of general and special service units,
supervisory elements, and suitable equipment'must be avail-
able. Extreme care must be exercised during both the plan-
ning phase and actual operating phase to insure that a
balance is established and maintained. The possibility of
using civilian and prisoner-of-war labor should not be over-

. looked, particularly in later expansion of the port.

(2) Operating personnel. Operating personnel are divided into
managing, or -supervisory, elements (such 'as port head-
quarters units) and functional general and special service
operating units. In this last category may be included port
companies or battalions, general service companies, truck
companies, engineer general and special service units, harbor
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craft units, and such other service units particularly suited
. for the functioning of any particular port. Units commonly
found in a port are listed below—
Headquarters and Headquarters Company, Transporta-
tion Terminal Command C (TOE 55-111).
Headquarters and Headquarters Company, Transporta-
tion Terminal Command B (TOE 55-121).
Headquarters and Headquarters Detachment, Trans-
portation Terminal Battalion (TOE 55-116A).
Transportation Terminal Service Company (TOE
55-117A).
Quartermaster Service Company (TOE 10-67).
: Headquarters and Headquarters Company, Transporta-
' tion Truck Battalion (TOE 55-16A).
Transportation Light Truck Company (TOE 55-17).
Transportation Medium Truck Company (TOE 55-18).
Transportation Amphibious Truck Company (TOE
55-37).
Transportation Heavy Truck Company (TOE 55-28A).
Transportation Boat Company (TOE 55-5MA).
Transportation Base Depot Company (TOE 55-260A).
Transportation Service Organization—Team IE, Termi-
. nal Floating Craft Maintenance and Repair (TOE
55—-500A).
Medical Service Organization—Teams MA-MB, Gen-
eral Dispensary (TOE 8-500A).
Finance Service Organization—Teams as required
(TOE 14-500A).
Army Postal Unit, General Assignment—Type as
required (TOE 12-605).
Signal Service Organization—Teams as required (TOE
11-5004).
Military Police Battalion (TOE 19-55A). _
Engineering Service Organization—Teams HD-HG,
Utilities and FA-FD, Firefichting (TOE 5-500A).
g. Special Cargo Handling Equipment. Requirements for general
planning purposes, to handle 720 short tons of general cargo daily
‘into an established terminal or beach operation, or to load 500 short
tons of general cargo daily are as follows:
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1 2 3 4 5 6 7 8
Lift Trucks
Cranes 6,000 1b] 10,000* | Conveyors Stevedore Lighters
2,000 1b} load |lb load gear sets
load rough | rough R

terrain | terrain

Transportation_______| 1-334 ton____ 20 Sections | 5§ ea Cargo | 12 Lighters

Terminal service._... 2-10 ton...-- P v 4 (101t.) and set, gen- or 4 LCU;
Company....c....__ 140 ton_..._ 5 curves. eral hatch or12LCM.
TOE 55-117A ... ____ 2-20 ton.__._. 1 ea 8pec
: ’ Cargo

Sets.

*15,000 pounds rough terrain lift truck when available.

h. Operating Equipment. Equipment necessary for port operations
can be separated into two categories:

(1) The first category, equipment directly employed in ship dis-
charge and cargo movements, includes such items as cranes,
fork lift equipment, trucks, tractors, harbor craft, lighters,
railway engines and cars.

(2) The second category, equipment supporting the port operations,
includes all maintenance utilities, power generators, repair

" shops.

"(3) For details of operatlon and capacmy of port operatlng
equipment, see the following references:

FM 55-110. Transportation Port Companies, Mil-
itary Stevedoring. .

FM 55-130. The Harbor Craft Company.

TM 55-370. Operation of Small Boats and Harbor
" Craft.

i. Ilustrative Example of Port Capacity Estimation. The following
example has been provided to demonstrate the recommended pro-
cedure for port capacity estimation based upon the steps and data
outlined in the preceding paragraphs.

(1) Situation. A true-scale chart of a certain harbor has been
prepared for evaluation. With reference to this chart, the

" following additional information has been assembled:
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1 2 3 4
Length | Width | Minimum depth
Wharf No. (feet) (feet) | alongside at low
tide (feet)
1, 060 80 | 32
490 60 | 30.
580 90 | 30.
535 100 | 34, each side.
125 54 | 8.
295 60 | 15.
450 7| 22.
210 60 | 16.

(a) There is sufficient area inside the harbor to anchor three
ships as shown, where they can be worked continuously.
() In good weather, as many as two vessels can be anchored

and worked outside the breakwater.

(¢) Winds, swells, tides, and tidal currents present an unusual

problem.

(2) Problem. To estimate the daily capacity of this port during

1deal weather.

1 In=1000 £t
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(3) Solution.
(a) chharge tonnage at deep-dmﬁ wharfage.

1 _ 2 3
. Vessels which can | Rate of discharge -
‘Wharf No. he herthed in short tons
. : . . per day
---| 2 Victorys.. --] 2X720=1440.
2| 1 Victory oo 1X720=720. -
1 Victory.__. -] 1X720="720.
.| 2 Victorys.- -| 2X720=1440.
0 U SO 4320,
(b) Discharge tonnage to lighterage wharfs.
1 2. 3
»
Rate of dis-
Whast o s | ghoree o
. T S
— .. l_noc_lated per day
v
B e et et ecemmm e —————— 1| 1X180=180.
B o e e 3 | 3X180=540."
T T T e =~ 4 | 4X180="720.
U e 2 | 2X180=360. .
Total ool R . 1,800.

*The situation shows wharf 6 to-he only 295 feet long. The criterion for lighter wharfage, as given in ¢
ahove limits this wharf to 2lighters, However, since the 5-foot shortage will limit operations to no appreeci-
able extent, it is feasible to use the 85-foot section for docking a third lighter. This has heen done here.

(c) Rate of dzscharge from sths at anchor to lighters. From the
situation, three ships can be anchored inside the break-
water, and two can be anchored and worked outside the
breakwater in good weather. Therefore, in good weather,
cargo can be discharged from ships to lighters at the rate
of (34-2)X720=3,600 short tons per day.

(d) Resultant dazily port capacity—summary.

1. Discharged alongside deep-draft wharfs—4,320 short tons

per day. .
2. Discharged from lighters to wharf—1,800 short tons per

day.
8. Transferred from ships to lighters—3,600 short tons per

day. ’

4. Therefore: 1,800 short tons per day is maximum discharge
by lighter since lighter wharfage is the limiting factor in
this case.
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5. Total daily port capacity:
4,320 short tons per day, alongside.
1,800 short tons per day, by lighter.
Total 6,120 short tons per day.

(4) Advance study must be made to determine the probable effect
of bad weather on rate of discharge and other factors in port
capacity. Continuous records of daily discharge plotted
against weather and surf conditions prove valuable in plan-
ning future discharge in the same and similar ports.

232. Beaches

a. Amphibious Operations.

(1) Beach capacity. Each landing in an amphibious operation
differs as to climatic and hydrographic conditions and vari-
ations in topographic features, as well as in the military situ-
ation. These variable factors make it impracticable to
develop detailed logistical planning data applicable only to
beaches and their capacity to receive troops and cargo.
However, certain general planning data can be developed.

(2) Beach capacity is an evaluation of cargo quantities that
can be discharged over a given lineal beach length within
a stated interval of time. During the initial phases of an
amphibious operation, beach capacity will be limited to
the beach (or beaches) over which the assault landing is
is made; later, if necessary, overall capacity may be in-
creased by the consolidation of beaches for more efficient
operation and for the opening up of sheltered unloading
points in rivers or bays. Experience has indicated that,
during the assault phase of an operation, cargo can be
landed and moved across beaches as follows (use either
1 or 2, or use I and 2 together in proportionate com-

bination):
1. Average short tons of cargo per day per mile of
beach . . __ L ___.___ 3, 000
(Average per 1,000 yds. of beach____.__________. 1, 680)

2. Average numbers of vehicles and personnel landed
simultaneously per day per mile of beach:
Vehicles_ .- __ ... 675

(5 Amphibious operations of World War II followed a general
phase relationship between assault and base development.
Debarkation time and phases are not as readily distinguish-
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able in large operations as in smaller forees. However,
the pattern followed was generally the same, and is pro- ’
vided as general information.

Phase Supplies involved Elapsed time
Assault .. ______._ Organic equipment and assault combat carried supplies.. .| D-day to D+415.
Buildup ' ._.__ Organic equipment, assault combat carried supplies, | D415 to D189,
maintenance, and buildup (reserve).
Maintenance 2___.___..... Maintenance. . ... oo oo aaiaaao After D-4-180. -

1 During this phase, port construction will be started and limited port operation will be initiated.-
2 Ports should be in operation by D+60.

(2) Ship-to-shore supply service. A ship-to-shore supply service

“will include the following: '

(@) Unloading cargo from ships into landmg craft or landing
vehicles.

"(6) Movement of cargo by landing craft or landmg vehicles N
* from ships to shore.

" "(¢) Unloading of landing craft at beaches.

(d) Movement of cargo from beaches to beach dumps, transfer
_points ashore, and shore-based dumps.
(e) Unloadmg at dumps or transfer points.

(3) Reguirements for ship unloading. Facilitics for unloading .
ships anchored astream usually are limited to ships’ organic
gear. Using organic gear, ships normally can discharge
cargo into special landing equipment faster than beaches
can receive and clear the loaded landing craft and vehicles.

(4) Characteristics of amphibious force vessels and craft.

(a) Data contained in this paragraph with reference to speed
and endurance may vary under operational conditions.

(0) Designating letters and names are used in the following
general manner:

1. LC (landing craft) is applied to nonoceangomg vessels of
less than 200 feet overall length designed for landing
operations.

2. LS (landing ship) is applied to oceangomg vessels of more
than 200 feet overall length and des1gned for participa-~
" tion in landing operamons

8. LV (landing vehicle) is applied to small units designed
for landing operations and capable of use on land or -
water.
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‘ ' ) ‘ ' ' ‘ ' .

(¢) "Characteristics of small landing craft.

Capacity * Draft (loaded)
Wolight
Name Symbol Length Beam ] Spoed Range Crow| (tons) Example of material
Troop | Cargo | Forward Aft (knots) (miles) ompty carried
(tons)
Landing craft, vehiclo-personnel....[ LCVP 35'9” | 101136’ | 36 or 4.05_: ______________ 30" | 9eeeee-- 102 ... 3 9.35 | 14-ton truck and 1}4-ton
. . trailor.
Landing craft, mechanized (mark 3).{ .LCM (3) 500" 141" | 100 or 30....... 3'¢” 4’6" | 11.........| 850 at 634 4| 26 1 30-ton tank, or 1 2)-ton
, , knots. truck and 1 1-ton trailer.
Landing craft, mechanized (mark 6).| LCM (6) 56'0" 14’17 | 1200r34....... 3'¢” 48" [ 1o, 850 at 614 4| 29.5 {1 35ton tank or 1 2l4-ton
' . knots. truck and 1 1-ton traller.
(d) Characteristics of amphibious vehicles. \
Landing vehicle, tracked (mark 3)..[|'LVT (3 24'y" 11'10”” 124 ord.__._.-._.| No consideration 14 4 tons, hulk cargo. 105-mm
' ' . need bo made howitzer.
" rgrs
Land.lng vehicle, tracked (mark 4) LVT (4 26’1 108" | 24 olr 4.........| for the draft of 13.7 | 134-ton truek.
\ . : amphiblious
Landing vehicle, tracked (Armored) | LVT (A) 261" 10°8" |eeeeceeaaees vehicles.
(mark 4). . (4) ! : A 17.5 | None.
Landing vehicle, tracked (Armored) | LVT (A) 26’#” 10°8" | e
(mark 5). (5) R 17.5 | None.
3 - oy v
Truck, 2¥-ton, 6 x 6 amphiblous. .. A’II‘V;I}’{H _3‘1 14 99" | 5 or25.. ... 2.5 | 1 105-mm howitzer.

1 Possible maximum, 30-36. % L=land. Speed in mph. 3 We=water. Speed In knots.
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(e) Characteristics of landing ships.
No. Troop Combat load Troop cargo Troop cargo | LCM | LCVP | Length
Name shipsin | Class Type capacity (short tons) (cu ft) (sq ft) carried | carried (oYle)r- Draft (ft)
class a
L8T: !
1,613,631 . _|ocoooo 1 | Elevator, 10-t00 | coccveaeeonaea- 500tons.__________.. 92,765 . ... 6,328, tk deck; 0 2-6 328’ | Landing—500 tons,
capacity. 4,500, main 30" fwd, 96"
deck. aft.
Oceangoing-—1,431
tons, 80" fwd,
14'4" aft.
514-530, 532. | coceeeo .- 542 | Ramp, 17-ton | *167..ccceee... Tank deck—17 92,765 o oene-- 6,328, tk deck; 0 26 328’ | Landing—500 tons,
capacity. LVT or 21 amph 4,500, main 30’ fwd, 9’6"’
trk or 12 medium deck. aft.
tk or 10 tk w/T6. Oceangoing—1,431
Main deck— tons, 8’0" fwd,
24 214 ton trk or 144" aft.
44%4-ton trk.
1163-1154._ .. 2 1153 | Ramp, 25-ton ho U A, Tank deck—21 100,900 . ...._- 8,072, tk deck; 0 4 328’ | Landing—660 tons,
capacity LVT. Main 6,268, main 3'8” fwd, 10'4"”
(apprx.). deck—35 2}4-ton deck. aft.
trk. Oceangolng—2,565
tons, 99" fwd,
16’1 aft.
) 71 )., G FU 1) Openwell ... bt 5 medium or 3 hv | 21,027 (open 3,186, . ooeoo 0 0 | 203'6” | Landing—165 tons,
tk or 6 LVT or 9 well). 3’5" fwd, 7 aft.
. amph trk or 165 Oceangoing—387
tons cargo. tons, 4’5" fwd, 8
aft.
) Lo 0 (:) DR SR AU, 8; for short dfs- | 5-30 tons tk or 3-50 | 10,874 ........ 1,80 ... 0 0 | 120’4’ | Landing—150 tons,

Open well.._____

tances 400.

tons tk or 165
tons cargo (maxi-
mum beaching
capacity).

37" twd, 42"
aft.

*Troop capacity may be increased by berthing troo ps on cots.
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1. A hoat space Is the spaco and welght allowed one soldier with his individual' com-
bat equipment. It i3 224 pounds or 13.5 cuhic fecet. When computing hoat ‘spacés
requirod for cargo, use eltber the welght or the space occupled, whlchever is greater.

Hand carts loaded or empty, require two boat spaces.

(f) Characteristics of transport type vessels.

. ) ’

NOTES

‘d=distance run in bundreds of yards.

s=speed in knots (13§ mpb).
t=running time in minutes.

. 8d
, 2. Running time may be computed from the formula t=: where

No. . Troop . Troop cargo Troop | LCM {LCVP| Length | Draft
Name ships in Class Type capacity Combat load (sbort tons) (cu ft) cargo | carrled | carried | (overall) | (It)
ass i (sq ft) . )
LSD: 11-22, 25,26, 27 | e 332 (B memeeem Openwell deck_.{ 16,601 |__.._... 2 458 17
APD:
D B RN PN Manley...| EX~-DD_. 275 | 6%-ton trk, 21-ton trk, 4carts__) 9,000 .. .- | oo |oceeaaos 4 314 12
L K1 R SRR Bates__._. EX-DE 170 | 6-10 tons 4 306 13

1 8hips of this class are now heing fittcd witb a deck over the well deck for use in

carrlago of additional trucks or cargo. Hellcopters can also land.

preloaded wltb tanks.

2(1) Well deck loaded: a. 3 LCU’s fully loaded; or b. 18 LCM’s (6) loaded; or  discharge—29'.

¢. 27 LCVP or 41 LVT or 47 amphlblous trucks. (2) Frequent load: 3 LCU each
(3) Draft loaded: a. Draft loaded—18";

b. Ballasted for

GES
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(5) Cargo movement by amphibious trucks. Amphibious trucks
are specialized equipment of exceptional value in amphibious
operations which enable direct movement of cargo from ships
to shore-based dumps. Ezxperience indicated that amphib-
ious trucks are capable of movement of 720 short tons per
company per day for overall in-and-out of water operations. .
This factor may be used for general planning purposes.

(6) Equipment required for operations on the beach, for beach
clearance, and for operations in shore-based dumps. World
War II experience consistently showed a lack of sufficient
shore-based equipment to receive cargo as rapidly as unload-
ing from ships could be effected. Resulting bottlenecks at
beaches and at beach dumps could have been avoided had
additional cargo-handling equipment, particularly cranes,
been available. It was found that cargo-handling equip-
ment best adapted to beach and shore dump employment
were cranes, tractors, and trucks. Detailed characteristics
of these items are outlined below.

(@) Cranes should be self-propelled, of medium and heavy
types, with booms 40 feet in length to permit lifting filled
cargo nets. Each crane can handle discharge from 3 .
LCUs, 8 LCMs, or 12 LCVPs under normal beach opera-
tions where sufficient trucks or tractors are available to
haul or drag away unloaded cargo.

() Medium and heavy tractors, on an average, can tow two
loaded sled pallets. This type movement from beach to
dump is slow and less satisfactory than movement by
truck. However, for dragging pallets from landing craft
and within supply dumps, tractors are effective. Tractors
are invaluable for clearing the beach and dump areas
of mired vehicles. Eight to ten tractors per assault divi-
sion, six to seven on beaches, and two to three in supply
dumps, are usually sufficient. Several tractors assigned to
a beach should be equipped with angledozers.

(¢) See paragraphs 213 through 221 regarding trucks.

(7) Beach service troop requirements. Service troops are employed
throughout the supply-service cycle from ship unloading to .
segregation and storage of supplies in shore-based dumps.
The multiple functions performed in this cycle require both
general and special service type units. Care must be exer-
cised in balancing the type of troops employed, for a break-
down in service troops’ functioning will render available
equipment partially or completely ineffective.

b. Logistical-Over-The-Shore (LOTS) Operations.
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(1) Genercl. A LOTS operation provides, in situations other than
amphibious operations, for the movement of cargo across the
shore between ocean transportation and shoreside facilities.
Beaches and other more difficult shore line will be utilized
during this type of operation to the extent required by the
situation.

(2) Beach capacity estimation. The checklist contained in para-
graph 2315(2) may be used to assist in determining the beach -
capacity. Certain of these factors are not primary consider- -
ations and others must be greatly expanded according to the
location under study, which will determine the weight to be
given each individual factor. The following items must be
investigated thoroughly to determine their eﬂ"ect on the
operation:

(@) Weather—wind, fog, rainfall, temperature

(b) Sea area—extent, depth of water, type of bottom, vulner-
ability to sea wave action.

(¢) Beach approaches—reefs, bars, man-made obstacles, tide,
type of bottom, surf conditions, underwater gradient.

(d) Beach—gradient, composition, length Wldth wave effect,
exits.

(¢) Hinterland—depth, concea.lmenb tra.nsportatlon neb capa-
bility.

(3) Operating equzpment The same materla.ls bhandling functions
are performed as in & conventional port situation (par. 2314)
but there is a greater requirement for cranes, and fork-lift
trucks must be able to traverse sand and soft terrain. Am-
phibians should be used to relieve congestion at the water’s
edge and eliminate unnecessary handling of cargo.

233 Inland Terminals : :

a. Definition. Inland terminals are deﬁned as those 1nland intransit
points where cargo is—

(1) Temporarily held intransit awaiting disposition instructions.

(2) Transferred from one mode of transportation to another.

(3) Brokendownfrombulkshipmentsand reshipped insmall units.

(4) Collected from other points to make a t,ransportatlon unit
for reshipment.

b. Capacity Estimation. Inland terminal capécity. is the total
tonnage that can be received, processed, and cleared through the ter-
minal in any one day. The terminal capacity is estimated by analyz-
ing three major factors—reception capacity, loading and unloading
or transfer capacity, and clearance capacity—to ascertain which is
the limiting factor, and then determining its value as expressed in
daily tonnage. The following is a checklist for estimation of inland
terminal capacity:
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Inland Terminal Capacity

Collect these data where applicadle Compute these factors Determins
1. Channel depths__._____.
2. Obstructions_ _ . _._____
3. Capacity of rail facili-
ties.
4. Capacity of highway -
facilities.
5. Capacity of pipeline
facilities. (1) Evaluate to determine: . *
6. Capacity of air facilities_ A. Inland terminal reception N
7. Enemy air activity_.____ capacity.
8. Enemy surface activity -
9. Climate_ . ___..___
10. Weather... .. _.____.__

11. Contaminated areas___._
12. Our own capabilities in
combating obstacles.

1. Tactical dispersion re-
quirements.

. Wharf and/or platform
facilities.

. Discharge rates________

. Unloading rates_...____

. Loading rates..________

. Extent of destruction or . .

-]

(= I N L]

contamination.
. Climate and seasons._.___
8. Weather and tide char-
acteristics.
9. Materials-handling
equipment available.
10. Cargo-handling equip-
ment available.
11. Floating ecraft and
equipment available.
12. Airfield capabilities...__
13. Transit sheds, yards,
and areas.
14. Indigenous labor avail-
able.
15. Space reserved for local
economy. .

N

Inland termi-
(2) Evaluate to determine: nal capacity.
B. Loading and/or unloading

or transfer capacity.

1. Capacity of rail facili-
ties.

2. Capacity of highway
facilities.

3. Capacity of inland wa- }(3) Add to determine:
terway facilities. C. Clearance capacity.

4. Capacity of pipeline fa-
cilities.

5. Capacity of air facilities_
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¢. Estimation of Equipment. Equipment requirements are deter-

mined by analyzing the projected work load of the inland terminal in

relation to the tonnages and types of cargo to be unloaded, loaded,

and transferred. See paragraphs 231g and A for planning data on
cargo handling equipment.

d. Estimation of Personnel Requirements. Personnel requirements
are determined by evaluating the mission of the inland terminal in
terms of work load, equipment to be manned, and services to be per-
formed. To insure maximum efficiency in terminal operation, a
balanced force of general special service units and supervisory elements
must be available. The use of 1nd1genous and prisoner of war labor
should be considered.

234. Air Terminals

SR 96-105-1 charges the Air Force with the operations of air
terminals. Army units may establish facilities and station personnel
at Air Forece air terminals in a tenant status to perform necessary
Army functions and such other functions as agreed:- upon locally
between the responsible- Army and Air Force commanders concerned
in each instance.

Aerial transport squadron (AF TO 1-1967, 1 Mar 53) is the Air
Force unit designated to fulfill this function. The squadron is cellular
in type. It will be utilized and its strength determined by the mission

'at hand. Thése units provide passenger and cargo handling capa-

bility to include manifesting, warehousing, off and on loading, tie-
down, preparation for aerial delivery and ejection in ﬂJght

Capabilities of one squadron:

a. Handling 420 tons-of cargo and/or personnel per 8-hour day in
air landing operations.

b. Rigging for airdrop'and loadlng 280 tons of equlpment per 8-hour
day when packing of parachutes is not required.

¢. Rigging for a1rdrop, packing parachutes and loadJng 112 tons
per 8-hour day.

d. Performing organizational maintenance on assigned vehicles.
‘ ¢. Providing pathfinder teams when augmented by part IIA,
TO 1-1967.

Section X. FIXED WING TRANSPORT AIRCRAFT
235. General 2

a. The movement of troops by air transport normally is ordered by
the headquarters in command of both the transported and transport-
ing units. These orders are issued simultaneously to the commander
of the unit to be transported and to the commander of the transporting
unit.
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b. Troop movements by air are of two types: tactical and adminis-
trative. When the move is tactical, the loading plans will depend
upon the tactical mission to be accomplished at the end of the move.
An administrative move is merely a ferrying operation from one base
to another. It is not feasible to prescribe standard tactical loads for
the air transport of personnel and equipment because of the variable
.conditions surrounding each operation. For example, the loading
plans will vary depending upon the mission, the aircraft available, the
distance to be flown, the conditions of the flight, the security of the
landing area, the time available for disassembly and assembly of
equipment, the amount of supplies to be transported with the troops,
the size of engineer tools needed in the terrain to be encountered, and
other factors. For more technical data on the loading of transport
aircraft, see TM 57-210.

¢. The air movement of a large body of troops normally will involve
concurrent departures from several airfields, and, in the objective
area, concurrent landings at several terminal landing strips. The
availability of transport aircraft and base facilities, the urgency of
the situation, and the likelihood of hostile interference will be major
factors which determine the number of installations employed, as well
as the number of sorties to be made by the transporting aircraft.
For considerations governing the employment of air transportation,
see FM 100-5. For staff procedures, air movement tables and other
forms relative to air movements, see FM 57-20, FM 57-30, and TM
57-210.

236. Aitfield Capabilities

a. Improved airfields in rear of combat zones can serve as a base for
approximately 2 wings. Under ideal conditions, aircraft land or take-
off at 3-minute intervals, and 1 hour on the ground is required for each
landing for necessary servicing, reloading, and inspection.

b. Unimproved airfields and landing strips in rear of the combat
zone can serve as a base for approximately one wing.

¢. Transport aircraft normally will not be based in the combat
zone. On airfields in the combat zone, aircraft land or takeoff at 3-
minute intervals under ideal conditions and the time required on the
ground is reduced to 30 minutes. Service and maintenance is limited
to emergency requirements only, and the tactical situation normally
will not permit more time than that required for actual unloading
and reloading. ¢

d. For transport aircraft use, airfields in rear of the combat zone
should be considered operational both day and night, while airfields
in the combat zone may be operational only during daylight hours,
depending on the enemy air capabilities.
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237. Transport Aircraft Capabilities :

. ‘a. Specific transport aircraft capabilities are affected by the state
of modification and the aireraft, the nature of the climate and terrain
in operating areas, and many other variable factors. In preparing
for air movements, it is always necessary to secure specific capabilities
from the Air Force operating agency which is to execute the move.

b. Availability of transport aircraft for continuous operation and
for planning purposes may be taken as 75 percent of the tot,al alrcraft
- -assigned to the project.

938. Air Movement of Supplies

a. General. Supplies may be free-dropped, landed as bulk ship-
ments in powered aircraft, or landed by parachute in standard con-
tainers or by heavy drop.

b. Bulk S'upplws

(1) When using aircraft to move bulk supplies the allowable
cargo load to be carried will be determined by the radius or
range to be flown. The allowable cargo loads of aircraft
operating under radius conditions can be determined from
the graphs in paragraph 239¢.-

(2) To determine the aircraft requirements for bulk supphes
the following formula may be used. : :

. .- (Airplanes—all types):

-

b
¥=2
y=number aircraft required.
b=weight of supplies in “pounds to be landed.
a:—a.llowable cargo load of airplane in pounds for radius
or range used.

Exzample. To determine C-119 aircraft requirements for
air landing of 600..tons of supplies to be moved 500 miles
under radius conditions.

1. Allowable cargo load for 500 miles under radius con-
ditions is determined to be 17,000 pounds.

2. Total weight of supplies 600X%2,000=1,200,000
pounds.

S " 1,200,000 '
c. Pa,rach‘ute '

(1) The amount of supphes to be landed by pa.rachute from vari-

. ous type airplanes is dependent on the number and type of
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containers that can be carried, and rapidly discharged from
the airplane. Three airplanes, the C-82, C-119, and C-97,
are fitted with monorail and floor level conveyor systems,
which facilitate the rapid discharge of the containers. The
- net weight of supplies carried in each type airplane thus
differs, due to the capabilities of the aerial delivery system,
and is much less than the allowable cargo load of the airplane
at most distances.
(2) To determine aircraft requirements for the delivery of para-
chute supplies, the same basic formula used for bulk supplies
may be used:

y=;

The value of z can be determined from the graphs for the
type aircraft given in paragraph 239c.

(3) Under special conditions the three aircraft listed in (2) above,
may carry greater tonnages of net supplies. Other aircraft
also may be utilized to deliver parachute supplies, the amount
to be carried being dependent on the existing conditions for
dropping the containers.

239. Cargo Aiircraft
a. General. The data in this paragraph are designed to present
for use by division, corps, and higher staff planners those character-
istics and capabilities of cargo aircraft needed by them in the conduct
of planning for airborne operations. The aircraft data presented
are an estimate of the actual performance data which may be ex-
pected during time of war. Some aircraft loads exceed design load
conditions but are within acceptable alternate overload limits. The
method of presentation used is designed to show the capabilities of
the several aircraft in each of the types of operations in which they
may be employed. These operations are—
Parachute.
Air-transport.
b. Glossary of Terms. - ,

Allowable cargo load (airy—The amount of cargo, determined by
weight, cubic displacement, and distance to be flown, which may
be transported by aircraft. In an airborne operation, the Air
Force commander will announce the allowable cargo load for each
type aircraft.

Variations in the allowable cargo load—The allowable cargo load of an
aircraft varies according to distance and certain other conditions.
The greater the distance, the greater the weight of fuel and re-
sultant reduced allowable cargo load. In radius operations, the
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allowable cargo load for the distance traveled, for parachute opera-

. tions, generally is greater than that for air-landed operation.

This is due to the fact that in air-transported operations there is

a necessary safety restriction on the total weight of the aircraft

on landing. The allowable cargo load for an aircraft can be de-

N termined for any range or radius by reference to graphs provided

for that purpose. . '

Radius of action—The maximum dlstance to which an alrplane can

. safely travel and return without refueling. Operations under

radius conditions are those in which- aircraft deliver troops or
materiel at a destination and return without refueling.

Range—The distance from the takeoff point to the point where an air-
plane delivers its cargo load (safety margin of reservc fuel in-
cluded). Refueling is required to return to the original takeoff
point.

Typical safe equipment loads—These are combination equlpment loads
within the weight limits of the allowable cargo load that expedi-
tiously and safely can be loaded into a cargo aircraft without
modification or disassembly, and which can be balanced and se-
cured for safe flight. Vehicle and trailer loads are computed on
empty Welghts for simplicity. This permlt,s s1mple computation
of remaining weight capacities.

. Weight factors—The following factors are used in all computations:
A fully equipped parachutist weighs 260 pounds. -

A fully equipped passenger weighs 240 pounds.
Representative types of aerial delivery containers:
A-7A Container. Net capacity—447 pounds, gross weight—
500 pounds. ,
A-21 Container. Net capacity—424 pounds, gross weight—
500 pounds. .
A-22 Container. Net capacity—2, 142 pounds, gross weight
—2,200 pounds. .
The 3,500-pound aerial dellvery platform has a net capacu;y
of 3,500 pounds, and a gross weight of 4,400 pounds.
The 6,000—pound aerial delivery platform has a net capacity
of 6,000 pounds, and a gross weight of 7,850 pounds.
: _ The 7,000-pound aerial delivery platform has a net capacity
of 7,000 pounds, and a gross weight of 8,500. pounds.
¢. Aircraft Characteristics.
- (1) C-64 Skymaster.
: (@) Description. The C-54 Skymaster isa low—wmg, all metal,
four-engine medium transport. (Limited standard.)
(b) Troop transport provisions.
. 1. Number of troop seats—49.
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2. Troop entrance—through door at left rear of fuselage by
means of removable step or organic ladder.

3. Baggage—in cargo compartment with troops or in com-
partment below flight deck.

(¢) Litter transport provisions. Number of litter positions—36.
(d) Cargo transport provisions.
1. Cargo compartment dimensions.
(a) Length—597 inches.
" (b) Width—108 inches.
(c) Height—93 inches.
2. Height of cargo entrance above ground—100 inches.
3. Cargo doors.
(a) Location—Left rear side of fuselage.
(b) Dimensions—95’ wide x 67’" high.
(2) C-97, Stratofreighter.
(@) Description. The C-97 is a low-wing, all-metal, four
engine heavy transport airplane.
(6) Troop transport provisions.

1. Number of troop seats—134.

2. Troop entrance—one door on each side of main compart-
ment, one door on left side of lower front compartment.

3. Means of loading—troop 'steps or ramp for personnel,
ramp for vehicles. _

(c) Litter transport provisions. Number of litter positions—83
(in place of seats). .
(d) Cargo transport provisions.

1. Cargo compartment provisions.

(a) Main cargo compartment—764’’ long, 105%’’ wide
(max.), 87’/ (min.); 96’ high (max.); 87’’ high
(min.).

(b) Lower cargo compartments, two each—264’/ long, 74"’
wide, and 60’ high.

2. Height of cargo compartment above ground—164 inches.

8. Cargo door—on rear underside of fuselage on level of main
compartment. Size opening—88’’ to 110’ wide x 96"’
to 120’" high.

(e) Parachutist provisions. This aircraft is not equipped for
personnel parachute operations. .
(f) Aerial delivery provisions.

1. Overhead monorail conveyors are provided which drop
containers through flight operable rearcargo doors. The
capacity of the overhead monorail is 85-300 pounds or
15—1,500-pound containers (using A—22 containers).
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2. Floor level conveyors from cargo doors are provided for
gravity ejection during flight.

3. The capacity for dropping packaged supplies from floor
level conveyor is limited only by allowable cargo load.

4. Heavy dropping of equipment from the C-97 has not yet
been tested
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Allowable eargo load in thousands of pounds

(g) Typical equipment loads..
1. 6 trucks, Y%-ton 4 x 4.
2. 4 trucks, weapons carriers, % ton, 4 x 4.
3. 2 trucks, Wéa.pons carriers, % ton, 4 x 4. 2 guns 40-mm,
M1, on carriage M2A1. .
4. 3 trucks, cargo, SWB, 2%-ton, 6 x 6, W/ca.nva,s cab.

Note. Combinations above can be carried only at distances for
which the allowable cargo load is more than stated total weight of
the vehicles. |

(3) C-119 Packet.
(a) Descnptwn The C-119 Packet is a hlgh wing, twin boom,
twin engine, all metal, medium transport.

(0) Troop transport provisions.
1. Number of seats—42 (20 additional seats can be installed).
2. Troop entrance—through at left front of fuselage by

means of organic ladder.

3. Baggage—in cargo compartment with troops.
4. Number of air transported troops-—62.
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(¢) Liiter transport provisions.
1. Number of litter positions—35.
2. Attendants—4.

(@) Cargo transport provisions.

1. Cargo compartment dimensions—see page 404.

2. Height of cargo entrance and floor above ground—48’’.

3. Ground clearance under horizontal stabilizers—164"”.

4. Cargo door:

(a) Location—rear of fuselage.
(b) Dimensions—see page 404.
8. Cargo loading aids:
(a) Vehicles—portable ramps and snatch block fittings.
(b) Bulk cargo—truck bed height of cargo floor and snatch
block fitting for heavy loads.
(e) Parachutist provisions.

1. Maximum capacity—42.

2. Exit doors—at rear of fuselage on each side of the com-
partment.

3. Accompanymg supplies—can be dropped from the interior
aerial delivery system.

() Aerial delrvery provisions.

1. Monorail—aircraft are equipped with an mterlor overhead
monorail system for discharging supplies through the
paratainer well. Capacity of the monorail-—20—500-
pound aerial delivery containers (10,000 pounds).

2. Floor level conveyors—all models of this aircraft can be
fitted for ejecting supplies or equipment from the rear
of the fuselage. The clamshell cargo doors are removed
and the supplies or equipment are placed on top of

\ wheel conveyors positioned on the floor of the cargo
compartment. Capacity of the conveyor system is
governed only by the allowable cargo load and interior
dimensions of the aircraft. With clamshell doors
removed, seven 2,200-pound A-22 (aerial resupply)
equipment containers can be ejected from the cargo
compartment out of the cargo door on a 806-mile radius
mission.

() Typical safe equipment loads (air landed).

1. 3 trucks Y% ton 4 x4, and 3 trailers %-ton.

2. 2 weapons carrier ¥%-ton, 4 x 4.

3. 1 truck, cargo, 2%-ton, LWB, 6 x 6, with canvas cab,
and 1 trailer, 1%-ton, 2-wheel.

4. 1 truck, %-ton, 4 x4, M37 and 1 howitzer, 105-mm, M2A1,

b

-l

carriage M2A2,
. 1 truck, %-ton, 4 x 4 amb. and 1 truck, %-ton, 4 x4, M37.
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6. 1 tractor, crawler-tjp_e, diesel, 8,600-12,000 DBP, Ds,

. with dozer.
7. 1 truck, ¥%-ton, 4 x 4, and 1 gun, 76-mim AT, T-124 on
camage T~66

£19

.
DOOR OPENMING
92" x ¢
«
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) Allow.ubllo cargo load in thousands of pounds 5-2907

- Note. Combinations above can be carried only at distances for
which the allowable cargo load is more than the stated total weight
of the vehicles. .t
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(h) Heavy drop capabilities. The C-119 can drop the following
heavy equipment intact:
1. 3 trucks, ¥-ton.
2. 2 trucks, ¥%-ton.
3. 1 truck, 2%-ton, 1 trailer ¥%-ton.
4
5

. 1 truck, ¥-ton, 1 gun, AT 76-mm.

. 1 truck, %-ton, 1 howitzer 105-mm, 2 containers 2,200
pounds.

1 gun, 40-mm, 1 quad 50 MG, 1 container 2,200 pounds. »

2 cargo carriers, M 29 C (weasel).

18,000 pounds of boxed supplies.

7 containers, 2,200 pounds.

() szed loads. The C-119 can deliver the following mixed
loads (equipment and personnel):

1 truck, %-ton; 1 howitzer, 105-mm; followed by 4
personnel.
1 truck, 2%-ton, followed by 4 personnel.
(4) C-123.

(@) Description. The C-123 medium assault airplane is a
high-wing, twin engine, full-cantilever monoplane of metal
and steel tubing construction. It is capable of landing and
taking off from unprepared fields.

(b) Troop transport provisions.

1. Number of troop seats—=60.

2. Troop entrance—personnel doors on each side in ‘rear
portion of the fuselage. Dimensions—60%’’ high, 303"’
wide. An additional door is located on the left side in’
the forward portion of the fuselage. .

3. Baggage—in cargo compartment with troops.

4. Number of air transported troops—=60.

(¢c) Litter transport provisions. Number of litter positions—50.

(d) Parachute provisions. This aircraft is equipped for delivery
of personnel by parachute, and for limited heavy drop.

(e) Aerial delivery provisions. The C-123 will be tested in the

- near future for dropping heavy equlpment by the use of
floor conveyors.
Typical equipment loads.
-3 trucks, ¥%-ton 4 x 4, and 3 trailers, ¥%-ton.
. 2 trucks, weapons carrier, %-ton, 4 x 4. )
1 howitzer, 155-mm, M1. .
1 compressor, air, truck-mounted gasoline engine.
"1 carrier, half-track. 1 81-mm mortar, M21.
1 truck, cargo, 2%-ton, 6 x 6 SWB, with canvas cab, and
1 howitzer, 105-mm, M2A1, on carriage, M2A2. ‘

‘oo

U

LR NS N
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7. 1 tractor, crawler type, diesel, 8,600-12,000 DBP, D-6,
with dozer.

Note. Combinations above can be carried only at distances for
which the allowable cargo load is more than the stated total weight
of the vehicles.

Doer opening
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(56) C-124.

(a) Description. The C-124 is a low wing, all metal, four en-
gine, heavy transport monoplane. :

(b) Troop transport provisions.

1. Number of troop seats—200 (located on two deeks).

2. Baggage—in eargo eompartment with troops or in eom-
partments below flicht deek. \

3. Troop steps or ramp for personnel.

(¢) Latter provisions. Number of litter positions—127 (in plaee
of seats).

(d) Parachutist provisions. This aireraft can aceommodate 112
paraehutists when kit is installed. Aireraft ean aecommo-
date equipment bundles up to size of A—22 eontainer. Itis
not planned to use this aireraft for heavy drop beeause of
limited eapability and exeessive weight penalty.

= (e) Cargo transport provisions. ‘

1. Overall dimensions (see illustration below).

2. Cargo eompartment equipped with two deeks.

3. Cargo door—elamshell doors open lower half of nose
of airplane.

4. Cargo and equipment ean be loaded either through the
nose door by use of a ramp or by elevator in the aft end
of the eargo eompartment.

5. Dimensions of cargo door in nose—11.6" high x 11.3’

_ wide. )

6. Cargo elevator dimensions—13.3’ long x 7.7 wide,
eapaeity—16,000 pounds. Ground clearanee of aireraft
at elevator well—13.0°.

c-124

Door opening
114" "x 11'8"
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(H Typical equipment loads.

. 8 trucks, ¥%-ton, 4 x 4, and 8 trailers, %-ton, 2-wheel.

. 1 tank, light, M—41.

. 1 howitzer, 155-mm, M1, on carriage, M1A2.

. 1 tractor, high-speed, 13-ton M5A3.

. 3 trucks, 2%-ton, 6 x 6, cargo, SWB, with winch.

. 3 trucks, 2%-ton, 6 x 6, cargo, LWB.

. 1 howitzer, 105-mm, M2A1, on carriage, M2A2; 1 trailer,

ammunition M10; 1 truck, 2} ton, 6 x 6, SWB,

8. 1 carriage, motor, twin 40-mm gun, M19.

9. 12 trucks, ¥%-ton, 4 x 4, M38.

10. 1 vehicle, utility, armored M44.

11. 2 graders road, motorized diesel, engine driven 12-foot
mold board.

12. 1 gun, 90-mm, AA, M2, on mount AA, M-2, with equip-
ment and supply; 1 truck, 2%-ton, 6 x 6 cargo.

13. 4 helicopter reconnaissance, H~13 or H-23.

Note.. Combinations above can be carried only at distances for
which the allowable cargo load is more than the stated total weight
of the vehicles.
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Section XI. OCEAN SHIPPING

240. Definition of Ship-Loading Terms

a. Units of Weight.

Short ton (S/T)—2,000 pounds. Used by U: S. ships in domestic
trade. :

Long ton (L/T)—2,240 pounds. Used by U. S. ships in foreign
trade. '

Metric ton—2,205 pounds. Used by foreign shipping.

b. Units of Volume,

(1) Measurement ton (M/T)—40 cubic feet. Used by U. S.
ships in foreign trade. )

(2) Register ton—100 cubic feet (this tonnage is used for working
out a basis to collect entry fees for the vessel and has no
direct bearing on the cargo carrying capacity of the vessel).

¢. Units of Distance and Speed.

(1) Distance. Nautical mile==6,080 feet.

(2) Speed. Knot=1 nautical mile per hour.

d. Gross Tonnage. Gross tonnage (gross register tonnage) is the
entire internal cubic capacity of a ship expressed in register tons of
100 cubic feet each.

e. Net Tonnage. Net tonnage (net register tonnage) of a ship
represents the cargo and passenger earning spaces which remain after
deduction from the gross tonnage of space for the crew, powerplant,
fuel, and operation of the vessel. Net tonnage is expressed in tons
of 100 cubic feet each.

f. Deadweight Tonnage. Deadweight tonnage is the carrying
capacity of a ship expressed in long tons and represents the difference
between displacement loaded to maximum draft allowed by law and
displacement light. ]

g. Displacement Tonnage Light. Displacement tonnage light is the
weight of a ship in long tons and excludes the weight of cargo, passen-
gers, fuel, water, stores, dunnage, and such other items necessary for
use on a voyage.

h. Displacement Tonnage Loaded. Displacement tonnage loaded is
the weight of a ship in long tons and includes the weight of cargo,
passengers, fuel, water, stores, dunnage, and such other items neces-
sary for use on a voyage.

1. Cargo Deadweight Tonnage. Cargo deadweight tonnage is the
weight-lifting capacity of a ship in long tons, remaining after deduct-
ing:from the deadweight tonnage the weight of fuel, water, stores,
dunnage, and such other items as may be necessary for a voyage.
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j. Grain Cubic Capacity. Grain cubic capacity is the maximum
space available for cargo measured in cubic feet, the measurements
being taken to the inside of the shell plating of the ship or to the
outside of the frames and to the top of the beams or under side of
the deck plating. If a bulk cargo of grain were loaded, it would
flow in between the frames and beams and occupy the maximum space
available. This is the grain cubic capacity.

k. Bale Cubic Capacity. Bale cubic capacity of a ship is the number
of cubic feet of space available for cargo measured to the inside of the
cargo battens, on the frames, and to the underside of the beams.

. Lost Space. Lost space (broken stowage, stowage loss) is the
difference between the ship’s cubic measurement and total measure-
ment of the cargo. Although allowance for lost space varies a great
deal with individual types of cargo, the average allowance for the
entire spread of military cargo amounts to the following, which is given
in percentage of bale cubic capacity:

Percent
(1) Commercial loading - - - - - - e 20
(2) Commodity loading__ - - ceeeooo - 30
(8) Combat loading._ . - - - o iaieoo-- 50
(4) Selective loading - - - .- .o oo e oco- 30

m. Stowage Factor. A stowage factor is a relationship of cubage
to weight. As applied to cargo, it is the ratio of the number of cubic
feet of space occupied by the cargo to the weight of the cargo in long
tons. The units in which a stowage factor is expressed are stated as
“cubic feet pér long ton.” In individual items or types of cargo, it
is the amount of cubic feet of space occupied by one long ton.

n. Vessel Stowage Factor. Vessel stowage factor= (bale cubic capac-
ity—estimated lost space)-+(cargo deadweight tonnage—estimated
weight of deck cargo).

(1) Ezample problem: To determine whether weight or volume
of a. specific commodity will be the limiting factor in load-
ing a Liberty type ship of 400,000 cubic feet capacity after
deducting lost space and with a cargo capacity tonnage (less
deck load) of 8,000 long tons.

400,000 cubic feet
8,000 long tons
= 50 cubic feet/long ton

Vessel factor =

(2) Under the conditions stated above, the vessel will have its
cargo space completely filled and its weight capacity utilized
if stowed with cargo occupying 50 cubic feet to the long ton.
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In this example for cargo occupying more than 50 cubic feet
per long ton, volume will be the limiting factor. For cargo
occupying less than 50 cubic feet per long ton, weight will be
the limiting factor.

241. Definitions of Shipping Terminals

a. Wharf. A wharf is a projecting platform of timber, stone, or
other material which extends into water deep enough for vessels to
be accommodated alongside for loading or unloading.

b. Quay. A quay is a wharf parallel with the shoreline of a basin
or harbor with water and accommodations for ships on one side only.

¢. Pier. A pier is a wharf which projects into the harbor or basin
with water and accommodations for ships on both sides.

242. Shipping References

a. Naval Logistical Reference Data.
b. U.S. Marine Corps Amphibious Manual A. M. 11 (1949).

243. Commercial Loading Methods

a. Bulk and General Cargo Loading. Bulk and general cargo loading
is the stowage of supplies to utilize the entire carrying capacity of a
ship disregarding segregation of cargoes either by class, technical
service, or commodity. It permits maximum economy in shipping
space but requires additional labor and facilitics at destination for
segregation and assembly of supplies for use.

b. Multiple Port Discharge. Multiple port discharge utilizes bulk
stowage of supplies for more than one destination loaded so as to
maintain availability for discharge of proper items in the order of
arrival at the ship’s scheduled destinations.

244. Military Loading Methods

Military cargo is loaded on board ships according to its intended
employment at its destination. There are four distinct types of
military loading. ' )

" a. Combat Loading. Combat loading gives primary consideration
to facility with which troops, equipment, and supplies can be unloaded
and ready for combat upon landing, rather than to economical utiliza-
tion of ship space. There are three methods of combat loading.
They differ mainly as to the degree of availability of troop units for
landing and as to the tactical integrity of the units.
(1) Combat unit loading. Combat unit loading is the loading of
an assault troop unit, together with its essential combat
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equipment and supplies, in a single ship, in such & manner
that they will be available to support the tactical plan upon
debarkation, and to provide for 2 maximum of flexibility to
meet possible changes in the tactical plan.

(2) Combat organizational loading. Combat organizational load-
ing is the loading of a troop unit with its equipment and
supplies on the same ship, but without regard to tactical
considerations upon debarkation. It permits debarkation of
complete units and equipment which are available for em-
ployment after assembly ashore. This method is more

. economical in ship space than combat unit loading.

(8) Combat spread loading (also called Convoy Loading). Combat
spread loading is the loading of troop units, with their equip-
ment and supplies, on ships in the same convoy, but not
necessarily the same ship. This method is commonly used
with troop units with heavy equipment. Units so loaded
are available for employment when landed at established
beachheads or ports, after a lapse of time necessary to
assemble them on land with their equipment and supplies.

b. Commercial Loading. Commercial loading gives primary con-
sideration to the loading of troops and/or equipment and supplies in
a ship for maximum utilization of personnel and cargo space. No
consideration is given to debarkation priorities. Therefore, equip-
ment and supplies must be unloaded and sorted before they can be
used. This type loading may be employed effectively for reinforcing
and maintaining an expeditionary force and for carrying supplles
and equipment for the buildup forces.

c. Commodity Loading. Commodity loading is—

(1) In naval usage, a method of loading in which various types of
cargo are loaded together, such as ammunition, rations or
boxed vehicles, in order that each commodity can be dis-
charged without disturbing the others.

(2) In Army and Air Force usage, a method of loadmg a ship
with one class of supply or with supplies of a single technical
service,

d. Selective Loading. Selective ‘loading is the arrangement and
stowage of equipment and supplies aboard a ship in a manner des1gned
to facilitate issues to units. Specific items may be discharged on call.

y
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245. Nomenclature of Maritime Commission Oceangoing Vessels

Note. There is such a large difference in the cubic carrying capacity of vessels
of the same type because of various alterations and special fittings, that the cubic
feet and tonnage figures shown in the following tables are, in most instances, ,
minimum and apply to one type of the designated vessels only.

Type | Deadweight Remarks
tonnage .
B7 5,800 | Concrete bull, cargo barge, nonpropelled. N
C1lA 7,416 | Designed for general cargo in world trade, steam turbine and motor propelled (2 -
modiflcations).
C1B 9,100 | Designed for general cargo in world trade, steam turbine and motor propelled (3
modifications). ’
C1M 5,000 | Deslgned for general cargo, motor propelled.
C18 5,310 | Concrete ship deslgned for cargo purposes, steam-reciprocating-engine propelled.
C2 8, 514 | Designed for general cargo in world trade majority steam turbine propelled (severai
modifled types). Modified types were used mostly as bospital sbips.
C3 9,937 | Combination passenger and cargo ship, ma]orlty steam turbine propelied (several
modifled types).
C3 12,929 | Designed for cargo, stcam turbine propelled.
C4 13, 200 Designed for cargo, steam turbine propelied (2 modifications).
C4 7,000 | Designed for troops, steam turbine propclied (4 modifications). -
C4-S- 13,409 | Marlner Class Vessel. Recently developed by Maritime Administratlon in co-
1A, operation with tbe Department of Defense to provide modern bigb speed com-
mercial type vessels which can readily be converted for wartime shipping.

EC2 10,800 | Liberty type designed for general cargo; steam-reciprocating-engine propelled.
. Several modified types, prefixed by the symboi “Z’’ were designed as tank car-
riers and later modified as plane carriers.

L6 15, 580 | Specially deslgned for bulk ore coal or graln trade on the Great Lakes, steam-
reciprocating-engine propelled.

N3 2,005 | Cargo carrier designed for coastal trade, steam-reclprocatlng-engme propeiled.

Pl 1,877 | Specially designed passenger-type vessel, steam turbine propeiled.

P2 8, 759-11, 800 | Designed to carry troops. Two types, one turbine-electrlc propelied, one stwm
turbine propelied.

T1 1,483-4, 205 | Deslgned for tanker service In coastal and Inland waters, diesel propelled (4 modi-
ficatlons).

T2 16,765 | Designed to carry bulk oil in world trade, turbo-electrle propelled, (4 modifications).

T3 18,333 | Designed to carry bulk oil in world trade, steam turbine propelled (6 modifications).

V2 100 | Diescl-powered tug for general towing purposes. Two types; stcel buil, wood buil.

V4 786 | Large diesel-powered oceangolng tug.

vC2 10,820 | Victory type desgined to carry cargo in world trade. Four types, one bas 6,000 HP

engine, three have 8,500 HP engines. Tbree are steam turbine propelied, one
diesei propelled.

.
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946. Vessel Planning Data—General Characteristics

Vessel Planning Data—General Characleristics Capacity ®

Type loading Vessel type Type cargo b Troops | Cargo (Includ-
ing vehicles)®
APA Combat equipment_______________ 1, 500 800
AKA Comhat equipment. . 300 2, 500
LSD Combat equipment._ 200 dg 1,500
LST Combat equipment_____._______._ 150 © 500
tg 1,600
LSM Combhat equipment...______.___.__ 50 €165
t 8337
(075,703 2 AK Combat equipment 100 5, 000
CoOOVOY o ommomcmmmcmm e AP Combat equipment 3,800 800

Tanker bulk POL. 140,000 harrels

s Capacities given are for planning purposes only and should be used only when specific vessels assigned
are unknown.

b Average troop sbip is considered to have sufficient cargo capacity for personal equipment and baggage
of its rated passenger load.

o Cargo capacity Is in short tons and includes the weigbt of vebicles when loaded but does not include
weight of troops with their personal equipment and baggage.

4 With no temporary decking typical load is 3 LCU or 18 LCM (6) or 41 LVT or 47 ampblbious trucks.
With temporary decking a load of 92 LVT or 108 amphibious trucks may be carried.

e Combat load for beaching.

t Heavy loaded not intended for beaching purposes.

& Capacity to lift medium tanks: LSD-9; LST-10; LSM—4.

9247. Cargo Vessel Characteristics
a. Physical Characteristics.

1 2 3 4 5 6 7
Gross Overall Beam Sustained | Cruising | Summer
1 Vessel register length (ft) speed radius draft
tonnage (ft) (knots) (naut mi) (ft)

2 7,100 442 57 11.0 19, 000 28

3 7,600 455 62 15.5 23,000

4 6, 700 418 60 14.0 18, 000 28

5 6,058 459 63 15.0 16, 000 26

[ 7,950 492 70 16.5 12, 000 29

7 | C4 Cargo. 11, 500 520 71 17.0 14, 000 33

8 | FS Freighter 2. __________.._ 560 176 32 12.0 4,640 10

9] Ci M AV 1 Freigbter___. - 3,860 339 50 11.0 14, 500 23
10 | T2E Tanker. ... ._.__ -] 10,200 524 68 14.5 8, 000 30
11 | ZET 1 Tanker 3__.. - 7, 000 442 57 11.0 17, 000 28
12 | C4 Mariner- ... 9,200 564 76 20.0 [ocemoeen - 30

1 Cruising radius can be increased to 18,000 miles if deep tanks are used for fuel oil. See footnote 2 in ¢
below.

2 FS type (freight service ship) is tbe 176-foot vessel built for the Army. It is an oceangoing vessel but,
because of its smalf capacity, is used principally as an interisland carrier.

3 Converted Liberty.
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b. Hold, Haich, and Boom Data.

1 2 3 4 5 6
Cargo Boom Capacity | Hatches w/
1 Vessel holds capacity Booms heavy lift heavy lift
(numbher) (LT) (number) | rigs (LT) hoomi (h)y .
numbher

2| Liherty - oo .. - 5 5 12 150-15 24
3| Vietory oo 5 5 16 150-30 | - 13-4 H
4 |1CtBCargo____________________ 5 5 17 30 2 ’
5 C2Carg0- oo . 5 5 17 50 3
6| C3Carg0_ - comoo . 5 5-10 21 30 5
7|1C4Cargo - e .. 7 5 24 50 4-5
8 | FS Frelghter 8 __________.________.. 2 5 4 15 2
9t Ci M AV 1Freighter _________.____ 4 1%-5 12 30 2-3
10 | T2E Tanker. ... 9 2-5 F2 2 PR
11 | ZET 1 Tanker3 . ..o c...... 9 [ S DRSS FRUIURIIIN
12 { C4 Mariner..oo. ... _. 7 5-10 26 60 4-5

! Some Lihertys have a 30-ton boom at No. 2 hateh; all have 15-ton hooms at No. 4. All Vietorys have
30-ton hooms at No. 4 hatch.

2 FS type (freight service ship) is the 176-foot vessel huilt for the Army. It I3 an occangoing vessel hut,
beeause of its small eapacity, is used princlpally as an interisland carrler.

3 Converted Llherty.

¢. Vessel Capacities.

Dead- Meas. | Bale eubic |Grain cuhie Réf. Liquid
1 Vessel weight | tons!? | capaecity capacity cargo cargo
(LT) (cuft)1s (cuft)1 (cu ft) (hhls)

2 | Liberty oo 10, 800 11, 500 460, 000 535,000

3l Vletory. .o 10, GO0 11, 750 470, 000 523, 600

4 | CI B Cargo- 9,100 11, 400 456, 000 499, 600

5 | C2 Cargo. 9,722 12, 600 504, 000 638,000 |

6 | C3 Cargo. 12,510 17, 300 697,020 782,110 32,830

7 | C4Cargo.... 15, 000 15, 600 640, 000 727,481 32,375

8 | FS Freighter_.._.__ 440 483 ) KU . 1 B Y IR I
9| C1 M AV 1 (Coaster) - 5,010 5, 640 .225, 600 250,000 9, 830 4,000

10 { T2E Tanker_____._._ 16, 760 L1 R (O A 141, 000
11 | ZET 1 Tanker 3.
12 | C4Mariner- ... _._.____. 13,419 18,418 736, 723 837, 305 30,254 [-ccoeeoc. .

1 On-deck space or lost space in stowage not included.

2 Does not include capacity of deep tanks of which the beerty type shlp has 3. Deep tanks No. 1 and
No. 2 with approximately 16,000 euhlc feet of capacity may he used for dry or llquid cargoes if not in use for
vessel voyage requirements.. No. 3 deep tank {s rlgged for either fuel oil or bulk cargo liquids. A 5,000
harrel (703 L'T') payload can be shipped in this tank if the contemplated voyage is to he short enough that
No. 3 tank will not he needed for fue! oil.

3 Converted Liberty.

4 Dry cargo hold. -
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d. Detailed Capacities Below Deck.

247

1 2 3 4 5 6
i . Cargo capacities in measurement tons
1 Ship type Hatch Hatch dimensions
numher
Hold 'Tween deck | Deep tanks
2| Liherty._ ... 1)133ft.9in.x20ft._______ 900 1,000 140
: 5 U 2135ft.0in. x20ft_____.__ 2, 300 1,100 270
L S [, 3120ft.0in.x20ft________ 1, 500 600 460
T R 4135ft.0in. x20ft _____.__ 1, 300 700 |eomo-
L P, 5035ft.0In.x20ft.__._.__ 1, 300 800 |-ccoooaao o
7 Total | 7, 300 4,200 870
1 2 3 4 5 6 7
Cargo capacities in measurement tons
B Hatch
1 Ship type numher | Hatch dimensions
Hold |Upper’'tween{Lower’tween| Deep
deck deck tanks
1| 22ft.4In.x 256t ___ 698 9 468 595 0
21 22ft.4In. x24ft____ 699 675 545 ]
21 Vietory ! ... 3| 22ft.4in. x36ft____ 1,321 1,139 945 1}
4] 22ft.4in. x36ft____ 1,278 1,230 1} 1,047
5| 22ft.41n.x33 8t ___ 648 1,001 1} 367
Total- oo e 4,644 4, 603 2,085 1,414
1]27ft.0In. x20ft____ 581 571 429 166
2|31ft,6in. x20ft____ 1,195 604 778 1}
3|C1B___________ 3|31ft.6In.x20ft.___ 1,102 977 785 233
4 |311t.61n. x201t____ 1} 974 1,085 1}
51271t.0In. x20ft_.__ ] 644 470 0
Total .||l 2,878 4,070 3,547 399
1{40ft.0In. x 201t - 1,334 1,472 1} T 143
2| 40ft OIn x20ft_ ... 1,676 1,357 1,642 - 272
4| ZEC-5 . e, 3]40ft.0In.x20ft____ 1,226 1,073 0 244
41 20ft.0in. x20ft____ 500 ] 1} 606
b YT (R N S 4,736 3,902 1,642 1,265
1) 241t.31n.x18ft.6in 305 402 453
21 30ft.0In.x24 ft.01n_ 637 731 865
3| 40ft.0in.x301t.01in_ 1,284 1,050 1,454
5 | Mariper__.._...... 4| 40ft.0in.x30ft.0In. 1,528 1, 006 1,500
5] 40ft.0in.x30ft.01in_ 401 1,044 410 953
. 6| 40ft.0In. x30ft.01in_ 1,646 | [ (R 208
7(25#t.0in.x30t.01n_ 856 627
17 Y ) P, 6, 657 5,825 4,682 1,251

1 Capacities given for the 3 vessels mentioned here are averages of loading reports and reflect varying
lost space factors. For overall planning not related to specific vessel loadings, use data in ¢ above.

*Known as the “focsle.”
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e. Composition of Deadweight Tonnage. With the addition of the
ZEC 5, a modified Liberty ship for use in shipment of planes or other
bulky cargo, four types comprise the majority of all shipping avail-
able for military use. Further detailed data for these vessels follow.
It is to be noted that ships’ capacities are expressed in long tons
in order to agree with normal shipping procedures, whereas the dis-
charge and loading capabilities of Transportation Corps port com-
panies are expressed in short tons in order to agree with practices of
other modes of transportation.

1 2 3 4
Cargo capacity
1 Maximum tonnage when
' B Vessel ship-operating | operating sup- Total
supplies* plies are maxi-
mum?® -

2 | Idberty . e 2,800 LT 8,000 LT | 10,800 LT
3 | Victory. 3,100 LT 7,500 LT | 10,600 LT
4| CIB_______._... e e e e e 1,850 LT 7,250 LT 9,100 LT
5 | ZEC-5 el 3,770 LT 5,430 LT 9,200 LT

*Operating supplies include fuel, water, dunnage, and ship stores. Additional payload capacity may be
substituted to a limit dependent on length of voyage and character of cargo which will warrant a reduction
in such ship-operating supplies.

f. Vehicle Loading Capacities.

1 2 3 4 5 6 7 8 9 10 11
Trucks Trailers Comd and Ren Trucks, 1% | Trucks, 214 ton
. 14-ton 1 1-ton ! cars 34-ton ! tond4x 41 6x6, (LWB)!
1 Type of
ship
On |Crated?|] On |Crated?] On |[Crated?] On (Crated?| On |Crateds
whecels wheels wheels wheels wheels
2 498 2,078 404 4,493 312 4 214 607 2185 357
3 512 1,983 512 | 4,287 331 710 278 579 193 340
4 511 1,912 491 4,133 330 684 276 558 179 328
5 493 1,748 402 | 3,800 301 629 215 513 163 302

1 Double the number of %-ton trucks on wheels can be stowed if they are stacked. It also is estimated that
at least 35 percent more 1-ton trailers can be loaded if stowed in tandem with drawbar nested inside body of
preceding trailer, provided tail gates are drop type. Regarding the other three types of vehicles, more can
be stowed in the Liberty ship by double-decking; see note to C1B table in g below.

2 All crated vehicles are boxed by single units except the 1-ton trailers which are boxed by twin units.

3153 Y-ton trucks may be loaded in the bodies of 153 of these trucks. The other 32 trucks will not take
jeeps because of the limiting height of the compartments in which stowed. Asan alternative, a total of 215
trucks can be stowed by double-decking in Nos. 2 and 3 holds.
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g. Detailed Vehicle Loading Capacities (stowed on wheels).

247

C1B*
1 3 4 5 6 7
Hatch Trucks | Trailers | Comd and | Trucks Trucks
No. Location Yi-ton 1-ton Ren cars | 1%%-ton | 214-ton 6x 6
34-ton 4x4 LW
L 14 14 12 8 5
1 21 18 12 10 6
21 18 12 10 6
14 13 9 6 3
25 21 18 16 12
2 46 37 25 22 13
42 37 25 22 15
34 36 21 20 13
23 21 14 18 10
3 | Upper 'tween deck._.. 4 42 30 2 17
Lower "tween deck__ 41 42 28 21 13
Lower hold- - oo 41 42 28 21 13
- Ondeck. . iiaaaas 21 21 14 14 10
4 | Upper 'tween deck_ 39 41 26 21 14
Lower 'tween deck_ 36 37 24 19 12
Ondeck..___.___.__ 16 18 12 12 7
5 | Upper 'tweendeck__________.____.._..._ 23 23 15 12 7
- Lower 'tween deck. ... o ocoaoaaan 10 10 5 4 3

«Number of vehicles in lower holds of Nos. 2 and 3 hatches can he douhled by flooring over one Jayer of
vehicles and loading a second layer directly on top. The depth of only these two holds will permit such

douhle-decking.
Liherty Ship
1 2 3 4 5 6 7 8 9
Hatch Trucks | Trail- | Comd and | Trucks Trucks | Wpns carr | Pers carr
No. Location }4-ton ers Ren cars 1%%-ton 2%%-ton 34-ton 1%%-ton
1-ton 34-ton 4x4 6x6 LWB 4x4 6x6
Ondeck ... 22 22 14 10 9 14 10
1| '"Tweendeck._._.. 28 27 23 15 12 23 17
Lower hold_______ 28 24 18 14 10 18 12
Ondeck__..._____ 41 36 20 14 13 20 16
2 | "T'ween deck._.._ 54 44 30 23 21 30 24
Lowerhold....._. 48 42 *30 *20 *18 *30 *20
Ondeck_ . .....__ 22 14 10 9 6 10 6
- 3 | 'Tween deck..... 36 28 25 18 14 25 17
Lower hold___.... 32 28 *22 *14 *12 22 *14
Ondeck.......... 31 20 16 12 11 16 12
4 | 'Tween deck____. 41 37 27 18 16 27 21
Lower hold....... 20 15 18 8 10 I 10
. Ondeck.......... 31 2 14 14 11 14 14
5| 'Tween d®k._..._ 14 34 25 20 18 25 20
Lower hold_..._._ 20 11 20 7 6 20 10
*Based on 7o center-line hulkhead which may or may not he standard equipment.
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Victory Shlp*

1 2 3 4 5 6 7
Hatch Trucks | Trailers | Comd and | Trucks Trucks
No. Locatlon ¥-ton 1-ton Ren cars | 134-ton 234-ton

3%-ton 4x4 (6x6LWB
ONACCK e 14 12 6 5 5
1 | Upper "tween deck_____._ 15 16 9 8 5
Lower "tween deck.-_. 16 18 9]- 10 6

Holdo oo 15 13 8 7 4 P
Ondeck. e 18 16 12 11 7
2 | Upper *tween deck___ 29 26 17 15 10
Lower "tweendeck_ .. _._____ 25 24 17 15 10
Hold. e e 21 21 14 12 8
Ondeck__..___.__.. 25 29 18 18 13
3 | Upper 'twecn deck_ 48 48 29 26 17
Lower 'tween deck. 46 46 30 25 18
44 46 30 25 18
23 25 18 18 13
4 49 48 34 23 16
49 49 31 24 18
25 25 17 11 6

b 30 31 |- 20 |- 15 © 12 -
20 19 12 10 7

* There are no avallable aircraft data for the Liberty, Victory, and C 1 B ships, since their holds are not
adaptahle to piane stowage, and consequently they were seldom uscd for this purpose. -

ZEC-5
1 2 3 4 b 6 7
Hateh ’ Trucks | Trailers | Comd and | Trucks ;I‘nic-ks
No. Locatlon 14-ton 1-ton Ren cars | 13s-ton 2}5-ton
34-ton 4x4 [6x6LWB
28 21 15 14 7
1 46 40 30 22 18
42 43 20 21 17
26 21 15 14 9
2 | Upper 'tween deck.- 70 68 43 28 23
Lower 'twcen deck. 81 60 45 31 24
66 59 46 33 26
26 19 15 10 9
3 60 42 33 22 16
48 39 30 20, 14
h. The ZEC-5, a modified EC-2 (Liberty ship) is fitted with -

hatches larger than on ordinary Liberty ships, thereby perm1tt1ng
under-deck stowage of certain types of assembled aircraft in addition
to those carried on deck.* Typical aircraft loading capacity by
hatches is as :'follows: :

* There are no available alrcraft loading data for the Llberty, Victory, and C 1 B ships, since their holds
are not adaptahle to plane stowage, and consequently they were seldom used for this purpose.
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ngteh Location Type of aireraft
0.
. P-511 | P47D1 | P47N1 | P-802
5 4 4 4
1 6 4 [ 2
5 3 F: 2 ——
5 4 4 4
Upper "tween decK_ .. oo oo 9 5 3 9
2 | Lower’tweendeck .. .. 9 5 4 8
8 5 4 7
5 4 4 4
3 6 3 3 5
5 3 3 3
4 2 1 1 1
Total per ship_ oo 65 41 37 45

1 With propellers, wing tips, and stabilizers removed.
3 Totals on P-80 alrcraft are hased on loading of one vessel. The tail sectlon(s) is boxed and a large box is
required for each unit; all of number 1 hetween deck and hold are filled with boxed tail section(s) and motors.

248. Approximate Sailing Distances in Nautical Miles

Ports of emharkation
Ports '
Boston| New | Charles- New Los San Seattle
York ton Orleans | Angeles | Francisco
United States
1001713 T I 200 800 2,000 [ 15,100 15,400 16,200
New York_.___ ... 200 [--___. 600 1, 700 14,900 15,300 16,000
900 600 |ceoeeoo.. 1,200 | 14,500 14, 900 15, 600
New Orleans .. .occcoooeoomeae 2,000 [ 1,700 1,200 [-ccoo_- 14,300 14,700 15,500
Los Angeles__ . oooooooicacaaoo- 15,100 | 14,900 14, 500 14,300 [occocooann 400 1, 100
San Francisco_.-- 14, 600 1 4,700 400 |-comee- 800
Seattle 15, 600 15, 500 1,100 800 |---ceeeeo-
North Atlantic
Newfoundland, St. Johns......_. . 800| 1,100 1, 700 2, 600 15,700 18,000 16,800
Qreenland, Ivigtut 1,900 2, 400 3,400 16, 500 16, 800 17,600
Iceland, Reykjavik__......_._... 2,300 | 2,500 3, 000 4,000 17,100 17,400 18,200
:Europcan
- United Kingdom:
Liverpool. ... 3,000 | 3,200 3,700 4,700 17,600 17, 900 18,700
Soutbampton ... __...... 3,000 [ 3,200 3, 600 4, 600 17, 500 17,800 18, 600
Northern Ireland, Belfast___._._. 2,900 | 3,000 3, 400 4,400 17,200 17, 500 18,300
Norway, Oslo._ . oeeee_.... 3,900 | 4,100 4, 400 5,300 18, 200 18, 600 19,400
Russia:

4,200 4, 800 5, 800 18, 800 19,200 110, 000
3,800 4, 400 5, 400 18, 500 18,900 19,700
3,200 3,600 4, 600 17, 500 17,800 18, 600
3,100 3, 500 4, 500 17,400 17,700 18, 500
3,200 3, 700 4,700 17, 600 17,900 18, 700
3, 400 3, 800 4, 800 17,700 1 8,000 18, 800
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Ports of embarkation
Ports
Boston| New | Charles- New Los San Seattle
- | York -ton Orleans | Angeles | Francisco .
Mediterranean
France, Marseille.. _..___________ 23,700 | 23,800 24, 300 25,300 18,000 18, 200 19, 000
Italy, Naples.____ 24,000 | 24,200 2 4, 600 7 25, 600 18,300 18, 500 1.9, 300
Algeria, Algiers— oo oooo__ 23,400 | 23,600 2 4,000 2 5,000 17,700 18,000 18, 800
St. of Gibraltar___. ... ._.._.__ 3,000 | 3,200 3, 600 4,600 17,300 17, 500 18, 300
: 3
Caribbean and South Atlantic
Bermuda, Hamilton...__________ 700 700 800 1,_700 14,600 1 4,800 15,800
Puerto Rico, San Juan.__.________ 1,500 | 1,400 1, 100 1, 500 13,900 14,300 15,100
Trinidad, Port of Spain._.__._____ 2,000 1, 900 1, 700 2,100 14,100 | - 14,400 15,300
Brazil, Rio de Janiero.._ 4,700 | 4,800 4, 700 5, 200 17,200 17,600 18, 400
Argentina, Buenos Aires 5,800 | 5,900 5, 800 6, 300 18,300 18, 700 16, 600
Panama Canal, Panama_________ 2,200 | 2,000 1,600 1,400 2, 900 . 13,200 4,000
Middle East
Egypt, Port Sald .. _...........__ 24,900 | 25,100 2 5, 500 26,500 (19,200 19, 500 110, 300 -
Arahia, Aden_.__________________ 26,300 (26,500 | 26,900 ] 27,900 | ! 10,600 110,900 [ 111,700
Turkey, Istanbul . . __________ 24,800 | 25,000 25,400 26,400 19,100 19, 400 110, 200
Iran, Khorramsbahr (Persian
Gulf)_ .. 238,300 | 28,500 28,900 29,800 | 112600 112, 900 113, 700
North Pacific
Alaska, Dutcb Harbor. __....___ 17,400 [ 17,300 16,000 |. 16,700 2,400 2,100 1,700
Middle Pacific
Hawaiian Islands, Honolulu_____ 16,900 | 16,700 1 6, 300 16,100 2, 200 2,100 2, 400
Marshall Islands, Kwajalein____. 19,200 (19,000 18, 600 18,400 4,200 4,410 4, 500
Marianas Islands, Guam.__.__.__.___ 110, 200 |110, 000 19, 600 19, 400 5, 600 5, 100 4, 900
Japan, Yokohama_ ... ...._._. 19,900 (19,600 19, 500 19,100 4,800 4,500 | 4,200
South West Pacific
New Quinea, Finschbafen.._..._. 110, 200 |110, 000 19, 600 19,400 6, 100 5, 900 6, 600
Philippine Islands, Manila_______|111,600 |111,300 | -1 11,000 | 110,800 6, 600 6, 300 6, 100
Australia: . .
Brishane.._ ... 19,900 | 19, 600 19,300 19,100 6, 300 6, 200 6, 500
Melbourne.. .- 110,100 | 19, 900 19, 500 19,400 7,000 7, 000 7,300
East Indies, Singapore._...—._._. 29,900 (110,100 | 210,500 | 211,500 7,900 7, 500 7,100
China-Indie- Burma
Cbina:
Shangbal o o____ 110,800 (110,600 | ! 10,200 | 110,000 5, 700 5,400 5,100 il
Hongkong. - _.cccccecaaaaaa.. 111,400 {111,200 | 110,800 | 110,600 6, 400 6, 600 5, 700
India:
Bombay. .. ceeeceee- 28,000 | 28,200 28, 600 29,500 | 1212,200 1212,600 | 1213, 400
10, 300 9, 900 9, 500
Caleutta. o oo ccenoooo__- 20,600 | 29,800 | 210,200 | 211,200 |1213,000 1214,200 | 215,000 .
9, 500 9, 100 8, 700
Burma, Rangoon._.___._......... 29,600 | 29,800 | 210,200 [ 211,200 |1213,900 1214,200 | 1215000
9, 000 8,600 8, 200
East Russia, Vladivostok._.._.... 19,500 | 19,300 18,900 18, 700 5,000 4, 600 4, 400

1Via Panama Canal.
3 Via Strait of Gibraltar.
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249. Shipping Tum-Around Times
‘ a. General. Turn-around time for similar type ships seldom will be
the same between two ports, or other equidistant runs, unless sailings
.are carefully controlled. Assuming controlled operating conditions,
a basis for turn-around times can be established for type ships (troop
or cargo) for general planning purposes.
b. Turn-Around Time Components. Turn-around time components
are—
(1) Loading time at home port.
(2) Steaming time to and from destination.
(3) Unloading and loading time at destination.
(4) Unloading time at home port.
(5) Normal voyage repair and reoutfitting time.
¢. Planning Factors.
(1) Sailing distances per day:*
Cargo Ships:
J Slow—240 nautical miles.
Fast—360 nautical miles.
Passenger Ships:
- Slow—360 nautical miles.
Fast—432 nautical miles.
(2) Time in ports per round trip for unloading, loading, voyage
. repairs and reoutfitting.
Cargo ships—35 days.
Troop ships—20 days.
Tankers—10 days.

(3) Convoys and effect on turn-around time. A major portion
of shipping may be conducted in convoy formation, the
speed of which is dictated by the slowest vessel in each
convoy. This factor must be considered when computmg
turn-around time for convoy or escorted shipping.

mmng speed of advance deduct 10 percent for delays in forming convoys, zlgzagging on

route, etc. The 10 percent loss factor is not applicable to ships In the “Fast’’ category since such ships will
normally proceed Individually.
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d. Table.
Ports of emharkation*
Ports Boston New York Charleston New Orleans Los Angeles San Franciseo Seattle
or
Type of shipping
Troop |-Cargo | Troop | Cargo | Troop | Cargo | Troop | Cargo | Troop | Cargo { Troop | Cargo | Troop | Cargo
United States

Boston._oceeeeceaaae -
New York. . ooocceocuamcannas
Charleston. .. ieccmcccce—e
New Orleans.... - ——-

Los Angeles.. .o oooooocioooan. S,
San Franeisco.__ .

Beattle.ceeeeecnaniinaanns

North Atlantic

Newfoundland, 8t. Jobn

Greenland, Ivigtut.............

Iceland, Reykjavik.

United Kingdom:
Liverpool..
Southampton _.......cocoo... -

Northern Ireland, Belfast oo oo ooeoooomcacccacaanee

Norway, Oslo__..

Russia:
Archangel. .
Murmansk..

. * ‘

| 45
7Y 50
38 57
38 57
38 56
4 66
44 67
43 64

27 4o
31 a |
35 52
| 59|
30 59
8| 57
46 68
46 69
43 65

43

41
47

49
47

45
52
57

61
0

74
70

36
41
44

49

47
52

55
53

67

73
72
70
78

80

55 82
60 89
63 95
66 100
66 99
64 96
70 105
73 111
72 108

NE8s

76

»

S8R

102
102

109

114
112

73
72

77

81
79

106

10,

109
106
116

122
119

.
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France:
La Havra,

France, Marseflle.. .o ececeiccaaaaaes
Italy, Naples....
Algeria, Alglers_.
8tralt of Glbraltar

Caribbean and South Atlantic
Bermuda, Hamilton. oo

Puerto Rico, San Juan.

Argentina, Buenos Afres..
Panama, Panama Canal

Middle East
Egypt, Port Sald
Arabia, Aden_________________
Turkey, Istanbul
Persia, Basra.c o ooen oo cm e cmm e

North Pacific

Alaska, Duteh Barbor..... .-

Middle Pacific

Hawallan Islands, Honolulu
Marshall Islands, Kwajalein__
Marianas, Guam._ oo ..

Japan, Yokoh8ma o o oo iacecceceeenan

See footnotes at end of table.

65

97

93
114
124
121

.81

39
39
39
41

61

79

97

91
113

118

46

44

62

59
72

78

110

93

109
118
117

-

! 48

49
49

a1

91

86
107
118
113

66

66
67

48
45

71
38

85

54
49

99
97
100
101

103
108
101

97

114
127
113
143

52

48

81
74

68
67

. 69

78
86
7
99

83

102
101
102
103

106
108
103

17
130
116
147

49

109
108
110
111

113
118
111
108

83
76
78
107
1s
67

124
137
124
158

45

52

75
69

6%
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Ports of embarkation*

Ports Boston New York Charleston New Orleans Los Angeles | San Francisco Seattle
or
Type of shipping
! -
Troop | Cargo | Troop | Cargo | Troop \Cargo Troop | Cargo | Troop { Cargo | Troop | Cargo | Troop | Cargo
Southwest Pacific
New Guinea, Finschhafen .. .. occococacaeeoo. 82 124 81 122 78 118 77 116 57 86 56 84 57 85
Philipplnes, Manlla. o oo eeeeees 91 136 89 133 87 131 86 129 60 90 59 88 57 86
Australla:
Brisbane, 80 121 78 118 77 116 76 113 59 ,; 88 58 87 60 89
Meclbourne 82 123 80 121 78 117 77 116 62 94 62 94 65 97
80 1’21 82 123 83 126 80 134 68 102 66 99 63 95
China-India-Burma
COhina:
Shanghal_. .. 86 129 85 127 82 124 81 122 55 82 63 80 50 76
Hongkong . [ 90 135 88 132 86 129 85 127 69 89 57 85 65 82
India:
Bombay. - 69 103 70 106 72 109 78 117 94 142 97 145 102 153
83 124 80 121 78 117
Calcutta - - 79 118 120 82 124 88 132 105 157 108 160 112 167
78 117 76 113 73 110
Burma, Rangoon.. - 79 118 120 82 124 132 165 157 108 160 112 167
. 75 113 72 109 70 106
East Russin, V1adivostoR - oo oooomeoooaaacaaaoeo. 78 117 77 115 74 112 73 110 50 76 48 72 47 70

*All turn-around times are based on the routes indicated in the table in paragraph 248 and on data given in ¢ above. The turn-around times between ports with tho excoep-
tlon of Inter U. 8. port times includes a 10 percent safety factor for forming convoy zlgzagging, etc.
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CHAPTER 8
LOGISTICS—SERVICE

Section |. GENERAL
250. Coverage

This section contains information of and measurement factors
involved in the services other than supply.

~

251. Cross References

a. Troop requirements for all services are found in paragraphs 47
through 53. ) )

b. Characteristics of ordnance and chemical weapons are found in
paragraphs 62 and 63. =~

c. Tactical signal communication is covered in paragraphs 64
through 71.

d. Field engineering is covered in paragraphs 72 through 79.

e. Characteristics of material of all services are covered in chapter 5.

f. Pipeline data, in addition to that in this section, are found in
paragraphs 91, 93, 184 through 185, and 268.
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2592. Division Logistical Installations :

xx .
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m “held Tams 3 Combal Trans | ransportalion
)
Sup & — - -
up
Want | = pe i
/ |
& i =\ -
=
__.‘/ .

@E\m?\' \
E:Tli_‘l\) o

[Div Sv Area)

S X I — g
b 1 xx 32507
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ol from fronl}. | medizte rear of parent unit. They may be separated to l
e Dislance between division trains and anmy ¢ waintenance  § <6 the terrain snd enemy capabilites.
area: 850 mifes, . -
T T T T T T T T T A.TmmsTm_amE‘iﬁE.,'r______'_";'—d_d_"_ ’ b
i i i " and medical sections not ! Those ammunition, main- mmand and recor '
N Organic service units o'_divm:nnd engaged In suwly'. Immediately essential to] tenancg and medical ve- naissance
ired i combat, Plus hitchen, hicles Immediately es+ Prime movers
those l|¢ﬂfﬂ‘5_ nqtuud in tho farward area . daggoge, and admmis  sentid 1o combat Weapons carriers
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_ e e e e — — ———————t e —————— ‘o

Control Division control ""“"h St e 3 spe:nal staff officers Reglmenlal and battalion commanders through their $4s. 1 Co or 8fry Comdr

PRI . who command these s, L
" . fi
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253-254

253. Armmy Logistical Installations

10-20
mi

52907

Section Il. ENGINEER

254. Construction Troops

a. Battalion Month. One battalion month is the construction
effort of an average expericnced and properly cquipped Engineer
construction battalion during 1 month of time. For general esti-
mates the battalion month represents 90,000 man-hours of construc-
tion effort. This factor is based on the following assumed conditions:
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(1) The net construction strength of an average engineer con-
struction unit is 60 percent of its TOE strength. The
remaining 40 percent represents unit maintenance, admin-

istrative and command personnel and individuals not

available for duty.
(2) Sixty-five percent of the construction time is productive.
The remaining 35 percent represents construction time

lost due to adverse weather, job to job moves, enemy action,:

shortage of supplies, and similar time loss factors. -
(3) Each man normally works 10 hours per day, 6 days per
week.

(4) Two-shift operation is employed for construction equip-’

ment, allowing 4 hours for change of shift and maintenance
of equipment.

b. Force Estimates. The force estimates outlined herein are based
on average conditions encountered in the various theaters during
World War II. They should be used only as a general planning
guide and should be modified for known or expected conditions of
particular operations. .

¢. Unit Equivalenis. Tt is not practicable to -state an average
factor for construction effort of the various other engineer units, based
on the battalion month yardstick, as defined in ¢ above, which will
be applicable to all types of construction projects. The quantity and
type of equipment assigned to the unit and its training are important
factors in determining its effectiveness on a particular type of con-
struction work. For example, an Engineer combat battalion would
be more effective than an Engineer construction battalion in the
repair of roads in a combat zone (average factor 1.3), but an Engineer
combat battalion would be much less effective than an Engineer
construction battalion in the construction of a new road in the com-
munications zone, requiring considerable earth moving (average
factor 0.6). The below listed factors are based on the assumption
that, in general, the average construction project in a combat zone
requires much less heavy engineer equipment than the average con-
struction project in a communications zone. The factors apply only
to properly equipped engineer units of average experience. They
should be used only in broad planning and do not apply to any one
particular construction project. The many factors involved make
it advisable that an experienced engineer officer, familiar with the
technical details of a particular project, determine the type of engineer
unit to be assigned to its construction, whenever practicable.
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. 1 2 3
Average construc-
tlon effort factor
1 ’ Unit
Combat | Commu-
- zone nications
zone
2 1.0 1.0
3 1.3 .6
*
4 .9 1.2
b 1.4 .9
6 1.2 1.4
255. Roads
a. Road Nets.

(1) Construction and maintenance of roads in a theater of opera-
tions is held to the minimum required by the situation and is

based on maximum use of the existing road net. The

capacity of roads of various types, in short tons forward per

day (t/d) is given in paragraph 218.

(2) Normally the minimum road nets to be provided and main-

tained are as follows: .
(@) In the combat zone—

. 1. One 500 t/d road per front line division forward of corps

rear boundary.

2. One 2,000 t/d road and one 500 t/d road per corps forward

 of army rear boundary.

8. Lateral roads at 10-mile intervals in rear of division rear
boundary, alternately 2,000 t/d and 500 t/d.
. 4. Access roads as required at depots, supply points, and
other installations in corps and army service areas.

() In the communications zone—

1. One 2,000 t/d and one 500 t/d road from each major port
to each army service area. Where only one port serves
an army or a task force composed of a reinforced corps,
a minimum of one 2,000 t/d and two 500 t/d roads.

2. Access roads as required at depots and other installation

) in the communications zone.
b. New Construction of Roads.

(1) Construction policy. New road construction is undertaken

. only where absolutely necessary and normally it includes only
such items as detours to bypass demolitions, and access

roads. The factors below are given primarily for estimating

rehabilitation as a percentage of the requirements for new

’ . construction.
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255
(2) Bridge and culvert .r-eq—uiremén-t-s—: For plg,nmngp_urposes it
is assumed that 1 mile .of new road requires 40 lineal feet of
" bridging and 7 culverts.

(3) Material requirements for 1 mile of new road including
bridges, culverts, asphalt and cement but no gravel nor

aggregate.
1 2 3 4 5 ¢

Surface 12 feet wide | Surface 22 feet wide

1 Type of road
. - Short | Measure-| Short { Measure-
tons |[ment tons| tons (ment tons
2 | DNt e m 35 36 64 74
3| Gravel surface ..o« et 51 58 100 117
4| 3" aspbalt surface. .._.._..._._ 81 95 170 203
5 | 4’ concrete surface - 200 130 423 280
6 | 6" concrete surface 300 180 638 386

NOTE

Bridging as In (6) below except that bridging for dirt roads is assumed to be 75 percent timber and 25
pereent steel stringers on timber substructures.

- (4) Gravel requirements for 1 mile of new road.

Surface 12 feet wide Surface 22 feet wide
1 Type of road

- . Cublc yards{ Short tons | Cubiec yards| Short tons

Gravel surface 4” thick”. __.._._._.._____..._.. 782 1,173 1,434 2 151

2

3 | Gravel surface 5 thiek*__._________.___._.___. 978 1, 466 1,793 2,690
4 | Qravel surface 6’ tbick*. ... .. . ... 1,174 1,761 2,151 3,226
5 | 3" asphalt surface 587 881 1,076 1,614
6 | 4’ concrete surface 782 1,174 1,434 2,151 -

*Based on loose tbickness. For compacted tbickness, add 25 percent.

(5) Corrugated metal culvert pipe requirements-per mile of
road, based on 30 lineal feet per culvert for roads 12 feet wide,
56 lineal feet for roads 22 feet wide, and 7 culverts per mile
of road.
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. 1 2 3 4 5 [ 7 8 9
si Burface 12 feet wide Surface 22 feet wide
ze
1 inches, | Percent
dlameter Linear | Weight,| Cuhic | Linear | Weight,| Cuhic

A feet pounds fcet feet pounds feet
2 | Average quantities for 18 15 4.5 72 1.22 8.4 134 .7
3 culvert. 4 25 7.5 157 2,78 14.0 294 5.18
4 36 30 9.0 333 7.38 16.8 620 13.94
b 42 7 2.1 134 2.31 3.9 256 4.40
6 48 15 4.5 324 6.35 8.4’ 605 11.84
7 60 8 2.4 264 6.00 4.5 495 11.25
8 Total .| 100 30.0 1,284 26.04 56.0 2,413 48. 88
9 | Quantities permile_ |- oeoeocoof-emmaoaaa. 210.0 8,088 | 182.28 392.0 | 16,891 342. 16
b (1 Short tons.._...... 4.49 8.44
b U N R, Measurcment tons._ 4. 56 8.55

Notes

1. Exampie. 100 miles of 12Hfoot road requires 100 x 4.5 or 450 lin. ft. of 18-Inch plpe, which Is cnough
for 15 culverts. Total requirements for ali sizes amount to 449 short tons, 456 mecasurement tons.
2. Estimate culvert instaliation at 5-man-hours per lincai foot or 1,050 man-hours per mile of 12-foot road,
1,960 man-hours per miie of 22-foot road.

(6) Fixed bridge requirements per mile of road, based on 40

lineal feet of bridge per mile of road and on average per-
centages of the various types of structures.

1 2 3 4 5 6 7 8 9
12 feet wide 22 feet wide

Unit [Percent
1 Type of structure iength,| of 40

feet iincal | Short | Measure-| Man- | Short | Measure-| Man-

feet tons ment hours tons ment hours
tons : tons
2 14-20 35 9.31 9.55 127 17. 22 19. 95 185
3 30 25 9.46 11. 36 210 18. 92 22.72 420
4 60 15 10.08 10. 14 200 { 20.16 20.28 400
5 90 31 3.26 3.75 48 6. 52 7.50 96
6 125 9% 8.38 11.20 70 16.76 22.40 140
7 =130 12 5.64 7.88 74 11.28 15.76 148
8]  Total .. eifeeas 100 | 46.13 53.88 720 | 90.86 108. 61 1,389
Notes

. 1. Timber bridge data, ilne 2 of tahle, is based on typical hridge having 3 14-foot spans of wood stringers
and 2 20-foot spans of stcei stringers.
2. The quantities are hased on timher and wood pile substructures. If the planning includes stecl trestie
plers for 60 to 150 foot spans, add 0.500 short tons, 0.375 measurement tons, and 7% man-hours per lineai
foot of hridge for 12-foot width; douhie these quantities for 22-foot width.
3. Semipermanent highway steel hridges (iines 3, 4, and 5; see TM 5-285).
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(7) Highway bridge construction.
(a) Types, capacities, and references.!

1 2 3 4
1 Type* Span Capacities References
2 | I-Beam, H-35.__| 30-foot_....._. 75-ton with caution... ... TM 5-286
3 | I-Beam, H-35___| 60-foot.__ 75-ton witb caution_.___________ . _________._ ... “TM 5-286
4| Truss, H-35._._. 90-foot. __ Maximum of 70-ton witb caution.__.._....__..T.__._._. TM 5-286
5| Bailey_______.__ 30 to 180-foot-| 18- to 70-ton depending on type and length of span_...| TM 5277 *
TM 5-286

*Refer to TM 5-285 and TM 5-277 for descriptions and dctails of construction.

(8) Construction effort, in net effective man-hours of engineer
construction troops, required to grade and surface 1 mile
of new road. (See note 2 below table.)

1 2 3 4 5 6 7 8
Surface 12 feet wide Surface 22 feet wide
Surface . Surface
1 Terrain :
Grad- | - <

ing 5-inch

4-inch | 6-inch Qrad- | 4-inch | 6-inch | gravel,

gravel gravel ing gravel | gravel | 3-lneh

asphalt
2| Flat-Prairle. ... ... 2, 500 5,000 5, 600 3,500 | 6,500 7,200 20, 800
3| Rolling_.___.___._____ 3, 000 6, 200 7,000 4,000 7,600 8, 300 22,100
4 | Hilly-Forested.._..___._._._ 4,700 8, 300 9, 200 5, 500 10,000 10, 500 25, 000
5 | Mountain-Forested—no roek. 8, 400 12, 300 13, 200 22,000 26, 700 27, 500 42, 800
6 | Mountain—some roek______ 14, 000 18, 400 19,500 | . 36,500 | 47,000 | 51,500 62, 000
7 | Mountain—beavy rock 26, 500 36, 000 38, 400 70,000 | 80,500 | 85,000 95, 500

Notes

1. Based on pit-run gravel except lines 6 and 7, which arc based on crushed rock.
2. The tabulated man-bours do not include bridges and culverts. Add 1,800 man-hours for 12-foot and
3,350 man-hours for 22-foot, for bridges and culverts as given in (5) and (6) above.

¢. Road Rehabilitation. Materials and effort required to rehabili-
tate roads after action, in percentages of the materials and effort
required for new construction.

1 2
Equivalent percentages
1 Rebabilitation of— of new construction
) S A . . (percent)
2 10 to 20
3 15.
4 50 to 75.

1Based on single-lane bridging.
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" d. Road Maintenance. After rehabilitation and not allowing for
‘ further damage in action, suitably trained and equipped engineer
troops maintain roads on the basis of 15 man-hours net effective effort
per mile of road per day.
e. Policy for Roads and Bridge Construction.
(1) Responsibility. Between combat and communication zone,
bridging is normally on an area basis. Communications zone
J forces take over all bridging operations in rear of the army
aresa as rapidly as possible. All rearward elements assume
bridge maintenance in forward areas as soon as the situation
permits. Rearward engineer units are charged with replac-
ing tactical and other portable types of bridging with non-
portable types as quickly as possible, strengthening bridging
to carry succcssively heavier loads, and for such bridge re-
moval as the situation justifies.
(2) General bridge policy. Tactical bridging is normally placed
- by corps engineers. Organizational equipage will be re-
placed as quickly as possible by rearward engineers with
heavier bridging. Stocks of fixed and floating Bailey bridge,
> H-10 bridge, Type H-35 bridge, and timber trestle bridge
with stcel beams are available in depots for use in the com-
munications zone and also in the combat zone where time
‘ and the tactical situation permit. Bailey bridging will be
utilized by forward units where practicable. Replaced and
surplus bridging is returned to depots.

256. Railway Construction

a. New Construction.

(1) The railroad division used in planning includes 100 route
miles of main line, single or double track, together with its
terminal operating and maintenance facilities, fueling and

e watering facilities as required, and the necessary signaling
equipment or interlocking facilities for safe operation. Pass-
ing sidings on single track lines, stations, and crossovers at
double track lines at stations, are at intervals as required by

. ’ the traffic. Normally at least one spur or siding is provided
"~ at each station.

(2) Materials and man-hours (net effective) required for new

construction of 1 mile of standard gage (4’8%’’), single track
railroad.

‘ :
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1 2 3 4
Item Short tons | Measure- | Man-hours
1 ment tons
2 | Grading. i e e 15,000
3 | Ballast Production. .. ... ool 22 500
4 | Track Laying and Surfacing_ _ oo 33,400
5 | Bridging—70 ¥in. ft. o cieee. 90 2, 400
6 | Culverts—7....__. 6 1, 300 |
7| Ties—2,600. oo .. 195 |occomaeo .
8} Rail—751b. .. 42 | .
9 | Fastenings (based on 33 feet rail).. ... ... L P
10 Total e 426 341 14, 600

1 Includes clearing and is based on average wooded terrain.
2 Includes hauling a reasonable distance.
3 Allows 400 man-hours per mile for placing ties. Allow for any additional time needed to haul ties.

. (3) Materials and man-hours (net effective) required for new
construction of a typical 100-mile standard gage (4'8%’’)
single track division.*

1 2 3 4 5 6 7
3
Turn- Short | Measure-] Man-
"1 ltem Miles | Quantity! outss tons ment hours
. tons

2| Grading .. _____________________ 1V I RN (SRR (ESIUREIN AP 500, 000
3 | Ballast production______...._________.| 100.0 ...\ ________ .\ ... 250, 000
4 | Main line track 1_____.__.._ 5,000 300, 000
5 | Ties, (6" x9"x8) ... 19, 500 40, 000
6 ) Sidings...... .- 3 1, 500 21, 200
7 | Station trackage2.____.__.... 3 876 14, 400
8 | Port trackage 2. _______.___.. 3 876 14, 400
9 | Railway terminal.._____.. 3 , 6, 500 160, 000

10 | Railhead trackage *__.____ . 166 3, 200

11 | Water stations3___._._. 210 9, 000
12 | Coal and inspection facllmes.. 16 900
13 | Culverts (7 per mile)..o....... 600 130, 000
14 | Bridging (70’ per mile)$...._.._. X 9, 000 240, 000
15 | Contingencies ... ococceoeooooo- 456 16, 800
16 Total. - oo e 238 58, 300 44,700 | 1,700, 000

! Includes clearing and is based on average wooded terrain.
2 Baged on 75-pound rail and include angle bars, spikes and other fastenings. Man-hours include ballast-
ing, lining and surfacing.
 Include 25,000 gallon tank, standpipe and 1,200 feet of water pipe per station.
4 Assumes 70 linear feet per mile of various types, some with steel trestles, some with pile and timber
bents (TM 5-286).
5 Adds about 1 percent using arbitrary figures which round out the totals.
¢ Include switch ties and switch stands. N

* See FM 5-10 for definitions, descriptions of installations, and details.
b. Rehabilitation.

(1) Normally railroad demolition is heaviest near ports of entry,
lighter inland. This is reflected in the table below, which
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gives rehabilitation requirements for a 100-mile division
extending inland from a port, using high percentages of
demolition for the first 30 miles, lower ones for the next 70
miles. For planning purposes, still lower percentages of
demolition may be assumed for lines farther than 100 miles

inland.*
1 2 3 4 5 6
0 to 30 miles from the port !
1 Itern and quantities Materials
Demoli- Rehabili- Man-
tion tation hours
(percent) | (quantity) Short Measure-
tons ment tons

2 | Mainline,30miles. ... 20 954 300 31, 200

3 | Port trackage, 12,3 miles? __.________.__ 100 1,368 1,002 14, 400

4 | Passingsidings, 6, 1.5 miles 2. 80 547 437 5, 800

5 | Station sidings, 4, 1.0 miles?____._....... 80 365 291 3, 800

6 | Railway terminal, 1 23______._ ... 75 8,025 4,875 160, 000

7 | Bridging, 2,100 linearfeet ... 200

8 | Culverts, 210 - amaaes 800

9 Grading. . oo aeaas 000
10_{ Ballast___ 200
11 | Ties, main line, 30 miles
12 Total . oo e 13,171 8, 882 305, 400

30 to 100 miles inland
13 | Malnline, 70miles. ... oo 1,113 350 36, 400
Passing sidings, 12, 3 miles 3 1,049 874 11, 500

15 | Station sidings, 8, 2miles® ... ..-... 730 582 7,700
16 | Regulatingstation 24 . ... 7,025 5,754 140, 000
17 | Water stations, 3 135 210 9,000
18 | Fuelstation, 1o oo e 21 18 1,000
19 | Bridging4,9001inearfeet . . ..o 2,700 2, 672 70, 000
20 | Culverts, 490 - oo 63 63 13, 700
21 i
2
23
24 Total oo e 13, 656 11, 206 329, 800

1 Tunnels require special consideration. To fe;iéir (by timbering) a 50-foot demolition at each end of a

single-track tunnel (100’ total per tunnel), allow 70 short tons, 87 measurement tons, and 3,000 man-hours.

2 Estimate includes ties, rails, fastenings, turnouts, and track laying and surfacing. It assumes ballast

is available at work sites.

3 Includes replacement of buildings 100 percent, ties 30 percent, rail and turnouts 85 percent.
 Provides minimum requirements for replacement buildings, rail and turnouts 100 percent, ties 85 percent,

man-hours 100 percent of new construction.

(2) Items and man-hours (net effective) required for rehabilita-
tion of & typieal 100-mile standard gage (4’ 8%’’) single traek

division further than 100 miles inland.

*Raference: FM 5-10 for definitions and specifications.
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1 2 3 4 b [ 7
Miles Turn- | Demoli- | Rehabili- Man-
1 Item track Number outs tion tation hours
(percent)
2 10 | 10 miles. .. 59, 000
3 10 | 0.7mile_... 4, 100
4 75145 ... 6, 800
5 50 | 10 miles. .. 59, 000
6 80 | 120 miles.. 18, 000
7 | Terminal waterstation._ _.........._ 100 | 1mmle_ .. 6, 000
8 | Terminal Eng House. .. .-ooo_.__. 100 | 1mile ... 6, 000
9 | Terminalfuelstation. ........._.... 100 | 1mile..___ 1,000
10 | Wayside water station._.........._. R . 100 | 3miles..-. 9, 000
11 | Wayside fuel and inspection station_|.__.____.. ) O PR 100 | 1mile..._- 1, 000
12 | Bridging—7,000 linear feet:

Major, 4,000 linear feet 75| 3,000L. F. 69, 000

Minor, 3,000 linear feet O 14, 000
13 | Culverts. _ocoeeee e 19, 500
14 | Railhead...________ .5 |- .5 mi 3, 600
15 | Gradingmainline....__ ... ... . 20, 000
16 | Gradingsidings. ... ... ... 1, 000
17 | Contingenciesabout 10 percent.____ 28, 000
18 | Regulatingstation.___.___........... 140, 000
19 Total. e e e el 465, 000

257. Port Construction

a. Approximate Planning Factors. The following planning factors
give the materials and man-hours required for port facilities adequate
for the handling of 720 short tons of discharged dry cargo per day of
20-hour operation. This is a convenient unit because it is the wharf
discharge rate of one ship, Liberty type, as given in paragraph 231d.
The facilities include ship or lighterage wharf space, access road from
wharf to road net, and minimum covered and open storage. Of the
four factors given, cases I and IT are based on new wharf construction,
the others on rehabilitation.

(1) Case I. New construction of 500 linear feet of deep-draft
marginal wharf (par. 231), and port facilities for 720 short
tons per day.*

*If site conditions favor finger type plers 500 feet by 90 feet, 2 berths per pier, the above factors per berth
continue to apply.
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SO N

1 2 3 4
Item Short tons | Measure- | Man-hours
ment tons

Timber pile marginal wharf, 500’ X 60’ . _eeeeaeeaae 1,200 2,000 15, 000
0.7 mile of access road, asphalt surfaced, 22’ wide.. 85 80 14, 000
2 mfles of railroad including sidings ' . ______.____ 675 500 14, 500
10,000 square feet covered storage ?_ ... __... 45 1, 800
60,000 square feet open Storage - - —eeeeemmeeeceemmememcmeeme]ececcee e el 50
B ] ) SRR 2,005 2,625 45, 350

1 Based on 75-pound rail and upon normal réequirements for service and yard tracks and for terminal car
storage.
2 Based on shell-type insulated warehouses (par. 280m) with 3-inch concrete floors.

(2) Case II. New construction of 350 linear feet of marginal
lighterage wharf (par. 231) and port facilities for 720 short

tons per day.

SO N

1 2 3 4
Item Short tons | Measure- | Man-hours
. ment tons

Timber pile marginal wharf 350’ x 35’ .. _______ 600 800 8, 400
0.7 mile of access road, asphalt surfaced 22’ wide.- 65 80 14, 000
2 miles of railroad including sidings®- ------.._... 675 500 14, 500
10,000 square feet covered StOrage®. . oo oo ocemceeaeae 656 45 1, 800
60,000 square feet open storage . -.---.-- cecmcmmcmoma—man N 50
B 7 LN 1,405 1,425 38, 750

*Notes 1 and 2, case 1, apply also to case II.

(3) Case III. Rehabilitation of 500 hnear feet of deep-draft
wharf, clearance of debris, and new construction of other
port facilities for 720 short tons per day.

1 2 3 4
1 Item Short tons | Measure- | Man-hours
: _ | ment tons

2 | Repair of 500 linear feet of deep-water wharf | ____________..._._ 1,375 2, 160 25, 000
3 | 0.7 mile of access road, asphalt surface 22’ wide._.ccevccecenan..- 66 80 14, 000
4 | 2 miles of railroad including sidings *....._.. - 675 500 14, 500
5 | 10,000 square feet covered storage ... 65 45 1, 800
6 | 60,000 square feet 0PN StOTAEE —o - c-coic—coeeccecoicommmmmmmesa]-vaemmemmsma|-memmccceman 50
7 | Clearing dehris 8. . e imececcemcececfemceecaccnen[cmemcieea s 2, 500
8 Tota). — oo eemmeecmccmceeceeicccmecamcaee 2, 180 2,815 57, 850

1 Based on repair of cratered wharf faces by timber and V-trestle construction to a width of 60 feet.

1 Notes 1 and 2, ease I, apply also to case III.

8 Based on 10 percent of the man-hours in line 2,
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(4) Case TV. Rehabilitation of 350 linear feet of lighterage
wharf, clearance of debris, and new. construction of other
port facﬂlt,les for 720 short tons per day

1 2 | 3 4
1 Iten:1 ’ : : Short tons | Measure- | Man-hours
' ' . ment tons
2| Repalr of 350 linear feet of lighterage wharf !-...___.._......_. 580 920 10, 500
3 | 0.7 mile of access road, asphalt surface 22’ wlde. ... 65 80 |. 14,000
4 | 2miles of railroad including sidings *_ _________.._._._._ 675 500 14, 500
5 | 10,000 square feet covercd storage 3.__. 65 45 1, 800
6 | 60,000 square feet open storage. .|l 50
7 | Clearing debris ¥ . oo e oL 1,100
8 L O 1,38 1,545 41,950

1 Based on repalr of cratered wh:arf faces by timber or stecl sheet pile.
t Notes 1 and 2, casc I; and note 3, case III, appiy also to case IV,

b. Construction Rate for Pile-and-Timber Wharves. Normally, one
éngineér Construction company constructs 500 linear feet of deep-draft
marginal wharf, or equivalent, in about 6 days. These rates capnot
be improved by using a force larger than a ’company' on one wharf
structure of these sizes, due to the sequences necessary in p11e driving,
capping, bracing, and deck construction. : -

¢. Demolition of Existing Facilities. “Experience in t‘,he invasion of
developed- harbors .indicates the average percentages of demolitions
to be anticipated are as tabulated below. In addition, the removal of
sunken wrecks or blockships may be required; normally 2 or 3 in a
small harbor, 10 to 20 in a large one. ‘If the harbor entrance is narrow,
it is usually found blocked ‘ : :

1 -2

1 Facilitles - Average demolition

2 | Permanent wharves or quays-.__| 30 percent very badly damaged; early repalr Impracticable.
. 30 percent heavlly damaged; much debris; reasonably early repalr

possible.
40 percent light!ly damaged, less dehris, early repalr practicable.
3 | Port cranes [ 100 percent destroyed.
4 | Port warehouses__.________._____ 50 percent to 100 percent destroyed.

d. Utilities Required at Ship Wharves.
(1) Fresh water. With pressures normal in municipal water
supply, one 4-inch pipeline with three 2%-inch outlets refills
a Liberty ship’s capacity of 115,000 gallons in 6 hours.
(2) IUumination. Five-hundred-watt incandescent lamps,
mounted 35 feet above the wharf deck and spaced at in-
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tervals of 120 feet, provide adequate illumination averaging

1 to 2 foot-candles.

e. Construction Factors for Specific Types of Deep-Draft Wharves and

Approaches. The following information is based on details in TM
5-280, using wood piles and timber deck.
1 2 3 4
Short | Measure | Man-
Type of wharf tons ment hours
tons

Finger pler 500’ x 9¢’, 60’ piles, norallway ______ oo iicaaa.. 2,230 . 3,780 30, 700
Finger pler 500’ x 90/, 60’ piles, with railway. 2, 255 3,960 33,150
Finger pler 500’ x 80/, 8¢ piles, noraflway_ ____.__.__. 2, 600 4,490 32, 650
Finger pier 500" x 80, 8¢’ piles, with railway._._.._... 2,755 4,725 35,225
Marginal wharf 500’ x 60/, 60’ piles, no railway......... 1,095 1,825 12, 800
Marginal wharf 500’ x 60, 60/ piles, with railway 1,160 1,915 14,080
Marginal wharf 500’ x 60/, 80’ piles, norallway...ooooooocoooeaaon 1,250 2,120 13, 600
Marginal wharf 500’ x 60/, 80’ plles, with rallway. ..o e 1,315 2,210 14, 960
‘Wharf approaches 30/ wide (per 100 linear feet) no rallway.... 103 182 2, 050
‘Wharf approaches 30’ wide (per 100 linear feet) with railway 120 195 2,180

O OO0 NN OraWN

—

f. Construction Factors for Specific Types

Wharves, per 100 Linear Feet.

of Marginal Lighterage

or W

1 2 3 4
Short |Measure- | Man-
Type of constructlon tons ment hours
tons

Timher pile, 35 feet wide, using 40 foot plles. .. ..eooooceeomoaiaaaan 171 28 2, 400
Timbher crih, supporting timher hents, 35 feet wide_ ... 143 193 2,800
Timher retalning wall (Wakefield pile) with earth or ruhhle fill.. 21 30.5 1, 300
Steel sheet piling retaining wall with earth or ruhhle fill.............. 27 25 1, 100

420 feet.

g. Construction Factors-for Floating Pontoon Wharves. Reference—
Pontoon Gear Manual, Rev. March 1944, Bureau of Yards and Docks,
Dept. of the Navy. A floating wharf suitable for a Victory or Liberty
ship berth is 7 pontoons wide by 72 pontoons long, or about 50 by

Three approaches, each 4 by 24 pontoons, about 28 by

140 feet, are usually adequate. Total area of wharf and approaches

32,760 sq. ft. The construction factors are—

18
1 2 3 4
. . Short |Measure-| Man-
1 Floating pontoon wharves tons ment hours
tons

2 | Per 1,000 square feet___.........-- e eneeeecmemsmeecmcenocaan 42 127 343
3 | Wharf and approaches as above, 32,760 square | G T, 1,376 4, 160 11, 240
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h. Construction Details for LST Landings. Top surfaces of landings
are 25 feet wide; side slopes 1:4. Landings extending to a depth of
5 feet at low water are adequate except on beaches flatter than 1:50,

258. Dredging

Since dredging is a slow operation; dredging harbors in a military
operation should be avoided if possible. Likewise, because of the
danger of damaging foundations, plans should not anticipate dredging
in the close proximity of quay walls. Generally, demolition debris
can be cleared in front of berthing sites by the use of dragline or clam-
shell cranes. If dredging of harbor areas is unavoidable the following
overall planning factors may be used as a guide. Dredging quantities
vary considerably with the type of equipment used, the distance of
haul to the spoil area, the method of haul, and the kind of material
being excavated (sand, mud, gravel, soft rock or coral, hardrock, etc.).

1 2 3 4 . 5

1 Type of dredge Hydraulle Dipper Clam shell or Sea-going 3

suction 1 orange peel hopper

2| Bizee o cccaal 12"'-28" pipe.__... 2-16 cuble yards.._| 1-9 cubic yards.___| 700-5,000 cubic

yards.

3 | Operating Varies rrom 12-90 man crews, depending on size of dredge and number of sbifts
personnel. - being worked

4 | Operating charac- | Soft digging, Clay, rock, or - | Dredgingin- -~ Outer harbor
teristics and rlver channel debris excava- limited areas, work. Spoil
principal use. dredging. " tien. caisson work, area may be

debris clear- sevcral miles
o ance. away.

5 | Maximum swells | 3"... - 107, I I [ S Designed for
affecting . .- . .]. dredging in
operations. _ i rough water.

6 | Maximum dredg- | 15’65’ c.-leaaaaaes 2050 cmmmmeaan 36'-60".
ing depth (feet). . .

7 | Average dally 5,400 (12" ... 2,000 (2CY).._..: 6,500 (700 CY).
capacity 3 (cubic | 28,000 (28”).....-.| 9,000 (16 CY).___ | 3,000 (9 CY)..-.-- 10,000 (5,000 CY).
yards.)

1 Tbe average distance whicb tbis type of dredge pumps to a spoil area is 1 000—3 000 reet On tbe Fort
Peck Dam the 28" dredge pumped 11,000-31,000 feet.

1 Dredges normally require 1 day per week shutdown for maintenance. These figures do not include
maintenance delays but do include time consumed in moving the dredge along tbe cut area.

3 The 700-cubic yard “Hoffman Type' dredge was designed for use in World War IL." It Is especially
useful in cutting a channel across a shoal at a barbor entrance. In & military operation it is probable tbat
all other dredging would be accomplisbed with local equipment or on-site expedients.

259. General Construction

@. General. This paragraph presents planning factors for engineer
materials and man-hours required for construction of facilities in the
following categories:
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(1) Troop housing.

(2) Headquarters and administration facilities.

(3) Hospitals.

(4) Depots.

(5) Shops.

(6) Refrigeration and ice plants. :

(7) Personnel service buildings, including laundries, dry-cleaning
plants, bakeries, recreation facilities and base post offices.

(8) POW camps.

. Troop Housing.

(1) Types. Normally troop units bivouac without assistance,
but troop housing is constructed when and as justified.
Troop housing facilities are estimated in six types intended
for varying degrees of permanence. These types are as
follows:

(@) Type 1. TOE tents—no engineer materials nor assistance.

) Type 2. Class IV tents pitched by using troops—no
engineer materials nor assistance.

(¢) Type 8. Frame buildings for administration, bathhouses,
infirmaries, storehouse, and kitchens. Class IV tents
(with 2’/ concrete floors in housing only) for all other
purposes. Access road stabilized with local materials.
Water piped from central storage tank to bathhouses and
kitchens. Electric distribution to buildings. Pit latrines.

(d) Type 4. Frame buildings for all purposes except housing,
for which there are class IV, tents with 2’/ concrete floors
and wooden frames. Electric distribution to all facilities.
Other utilities same as type 3 above.

(¢) Type 5. Frame buildings for all purposes; otherwise the
same as type 4 above.

() Type 6. Frame buildings for all purposes, latrines replaced
by plumbing and waterborne sewage (disposal plant not
included in estimates); and .bituminous surface for access
road. Otherwise the same as type 5 above. This type
includes all applicable facilities described in TM 5-280.

(2) Material and man-hour requirements for the various types,
for camps in the temperate climate, in sizes from 260- to
3,000-man. Structures will be primarily prefabricated
buildings for all climates. Standard framing, T. O. con-
struction based on TM 5-280 will be used as an alternative.

FOR OFFICIAL USE ONLY 419



259

1 2 3 4 5 6 7 8 9 10 n
Struetures, 1,000 Materials
1 Size square feet Water { Roads | Site
Type| (number Electric | M gal/ in area ] Man-
men) (kva.) day miles | (acres) | Short | Measure-| bours
Buildings | Tents tons ment
(tons) "
2 1 | Organic tents—No engineer materials nor effort required.
3 2 | Class IV QM tents erected by using service. No engineer materials nor effort required.
by
. ) '
4 250 5.4 14.0 5 60 | 0.20 10 78 72| 2700
5 500 12.0 2.0 |, 5 10.0 .20 20 156 133 4, 300
6. 3 1, 000 4.0 56.0 10 15.0 . .25 35 260 - 2174, 7,700
7 1, 500 30.0 83.0 15 22.5 .25 50 361 302 11, 990
8 3,000 62.0 166.0 30 45.0 . .50 75 733 . 612 21, 300
9 250 1.0 12.0 5 T 5.0 401 . 10 168 171 8, 460
10 500 - 22,0 2.0 5. 10.0 .40 |- 20 307 ., 32 13, 600
11 4 1,000 410 46.0 10| * 15.0 .50 35| - 544 | " 561 20, 700
12 1, 500 54.0 68.0 15 22.5 .50 50 T 45 t- 755 25, 860
13 3,000 112.0 136.0 - 30 45.0 .|,. 1.00 75 1,522 1, 542 52, 220
14 250 24.0 0 - 5B 5.0 40 10 246 270 | 10,200
15 500. 45.0 ] 5| 10.0 .40 20. 441 | 487 | 16,900 -
16 5 1, 000 85.0 0 10 15.0 .50 -, 35 843 945 | 27,400
17 1, 500 123.0 0’ 15| 225 .50 | 7 50| 1,225 1,355 | 36, 700
18 3,000 246.0 0 30 45.0 1.00 75 | 2,472 2, 730 72, 000
19 250 25.0 , 0 ¢ 5 6.25 .40 10 288 347 18, 000
20 500 47.0 0 5| 125 .40 20| 548 639 | 26,900 .
21 6 1,000 86.0 0 10| -25.0 .50 35 951 [' 1,001 | 38 100
22 1,500 123.0 0 15 37.5 .50 |, 50. 1, 340 . 1,540 | 49,590
23 3, 000 246.0 0 30 75.0 100 |, 75| 2,702 ' 3,100 95700

¢. Headgquarters: and Administration Faczlztws _ Co
© (1) Types. Estimates are based on two types, type 5 and type
' .. 6,  with specifications the same as: for troop housing of
these types.

(2) Material and man-hour requirements for the above types,
Sor headquarters requiring oﬁce space between 10,000 and
60,000 square- feet,. for various climates. .. Sbructures will
be - primarily prefabricated buildings for all climates.
Standard frame T. O.-construction. based on TM 5-280
will be used as an alternative.

=
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1 2 3 4 5 6 -7 8 9 10
Materlals
Size Other
office | space | Elec- | Water | Roads Man-
1| Type Climate space | (M sq.| tric (gpd.) | (miles) | Short | Meas- | hours
(M sq. ft.) (kva.) tons ure-
ft) ment
(tons)

2 ) l -10 b 15 200 0.5 141 150 1, 850
3 Temperate._ .c.ocooooon-- 25 7 30 500 1.0 315 329 17,120

4 50 14 45 1, 000 2.0 626 648 | 33,990

b 10 b 15 200 .5 121 120 7,800

6 5 [{ Tropic. oeomeeeeaenaas 25 7 30 500 L5 273 267 | 16,370

7 50 14 45 1, 000 2.0 543 524 | 32,120

8 l 10 5 15 200 .5 279 404 14, 610

9 Frigid.coeoccceeea o 25 7 30 500 1.5 597 857 | 38,490
10 50 14 45 1,060 2.0 1,192 1,712 | 60,840
11 10 b 15 | 3,000 .5 203 232 16, 765
12 Temperate. . -ccceceranoo 25 7 30 8,000 1.0 442 496 | 34,510
13 50 14 45 | 15,000 2.0 878 977 67,330
14 6 { 10 5 15| 3,000 .6 181 182} 16,415
15 TropiC oo 25 7 30| 8,000 1.0 400 434 | 33,760
16 50 14 45 | 15,000 2.0 795 855 65, 860
17 Frigid. oo __ (Data not available.)

d. Hospitals.

(1) Types. Estimatesare based on three types of construction,

similar in permanence to troop housing of types 2, 4, and
6, respectively, as follows:

(@) Type 2. All facilities in organic and class IV tents, hos-

pital tents floored and framed, personnel tents pitched by
using troops with no engineer materials nor assistance.
Water piped from central storage tank to necessary facili-
ties; roads unimproved; pit latrines.

() Type 4. Buildings for all facilities except hospltal wards

and personnel housing, for which concrete tent floors
and wood tent frames are provided. Facilities include
a 1-ton ice.plant but no laundries-nor refrigerated ware-
houses. Estimates include stabilized roads, water and
electric distribution, plumbing and waterborne sewage,
but do not include sewage disposal plant.

(¢) Type 6. Buildings and utilities complete for all facilities,

as described in TM 5-280. Bituminous surfaced roads
are included.

(2) Material and man-hour requirements for 300- to 1, 000-bed

hospitals of the above types, for various climates and types
of buildings.
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(@) Three-hundred-bed hospital.

1 2 3 4 5 6 7 8 9 10 11 12
. Materials
1 Tent Water
Type Bulldings | floors Electrlc| (gal. per | Roads | 8ite area Type of bulldings Climate Man-
(sq ft) (sq ft) (kva) day) (miles) (acres) Short Measure- | hours
tons ment
tons

2 b2 P, 41, 000 15 15, 000 0.5 11 [ H 118 85 4, 950

3 660 880 34, 000

4 SH- e { 710 955 | 34,840

5 656 787 30, 694

8 4 38,000 32,000 50 30, 000 .75 20 {{ Prefabricated....ocoeeee .. { 706 368 31,634

7 Frame. . oo . 1,140 1,485 54, 200

8 TOPNS. e 990 1,350 46, 090

] Shell { 1,082 1,441 54,150
oy 4 1 ¥ 1 YT 1,101 1, 605 56, 000
11 1,184 1, 467 47, 945
12 6| 85000 |eunennn 100 | 30,000 .75 g |{ Prefabricated................ { 1,182 1,375 | 48,605
13 [0 17 o) (R, 1,870 2,437 88, 600
14 Temperate o ceeeeececaeann- 1,655 2,269 78,120
15 Frigld oo eeeee 2,165 2,017 90, 000

v ( - ‘ e
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(b) Four-hundred-bed hospital.
1 2 3 4 5 8 7 8 9 10 1 12
Materiais
1 Tent ‘Water
Type | Bulldings | floors | Electric | (gal. per [ Roads | Site area Type of buildings Climate Man-
(sq ft) (sq ft) (kva) day) (miles) (acres) Short Measure- | hours
tons ment
tons

2] 2 |eeccececenas 45, 000 50 20, 0600 0.75 25 133 122 7,200
3 755 1,069 42,040
4 - Shell 821 1,168 43,700
5 808 1,074 37,267
8 51, 000 37,000 100 40, 000 1.0 25 Pre[albrlca.ted 818 1,031 39,590
7 Frame 1,279 1, 704 87, 200
8 E TOpns 1,190 1,660 60, 500
9 . 1,518 2,045 72, 500
10 Shell 1,658 2,267 | 75,000
11 1, 628 2,058 64, 500
12 109,000 |-ooeeee .. 200 | 40,000 1.0 g5 || Frefabricated 1,647 Loz | 65500
13 : 2,558 3, 408 115,000
14 ,Il",'ggﬁ 2,412 3,341 ] 103,000
15 2, 958 4,071 120, 000
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(¢) Five-hundred-bed hospital.

0T @ oo

11
12
18
14
15

1 2 3 4 5 [} 7 8 9 10 11 12
Materials
Tent | Electric | Water
Type | Buildings | floors (kva) |(gel. per| Roads | Sitearea Type of bulldings Climate Mean-
(sq ft) (sq ft) day) (miles) | (acres) Short Measure- | hours
tons ment
tons
............ 60, 000 50 25, 000 0.75 80 [eomcemcecccceeemeoas ———e JE, 178 132 8,000
Shell {Tropieal ...................... 905! 1,150 | 45350
"""" Temperate oo —cocccocoacaaa- 990 1,281 47,000
Tropleal..oooooeeee 959 1,156 41,410
54,000 51, 000 100 50, 000 1.0 30 {Tempem o 909 1,109 41,900
{Tropical ..... 1,526 2,140 68,720
Temperate... 1,418 1,970 63, 800
{’I‘ropleal ..... 1, 644 2,246 77,115
Temperate... 1,827 2,488 80, 000
{Tropical ..... 1,768 2,258 67, 935
124,000 eceecenne- 200 50, 000 1.0 30 Temperate. 1,815 2,153 69, 200
Tropical... 2,766 3,658 | 125,380
) “|yTemperate. 2, 599 3,578 111, 230
B2 ¢ -5 F 3,101 4,377 128,915

AING 350 -TVIdId40 HOd
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(d) One-thousand-bed hospital.

1 2 3 4 5 6 7 8 ] 10 11 12
Materials

Tent Water Man-

Type Buiidings floors Eieetrie | (gai. per | Roads | Site area Type of buildings Climate hours
(sq ft) (sq It) (kva) day) (miies) | (acres) Short | Measure- | (in thou-

tons ment sands)

tons

2 |oceceen eee--| 125,000 50 50, 000 1.0 B0 |ociececccceacccccaccceceseen|oammncaaacaccccaceaccccaacaanaa- 322 264 10. 54
N (1) o) (s N 1, 400 1,824 66.0

/ Shell {Tempcrate .................... 1,610 2,004 68.2

1, 583 1,762 50.2
4 93,000 | 104, 000 150 | 100, 000 1.5 50 1, 600 1,753 67.3
Frame. ..o oocecmconccmcncn {Troplc ........................ 2,510 3,392 10L.6

2,344 3,150 P45
2, 616 3,478 116.0

2,000 3,018 121.2
2, 844 3, 501 00.4
] 226,000 |.ccocenn-- 250 | 160, 000 L5 |, 50 2, 886 3,303 101. 4
4,431 5, 850 204.6
4,223 5,820 171.3

5,191 7,110 249.0

-ATNO 3SN TVI9I440 -Hod

1144

653



259

e. Depols. - ) :

(1) Types. Estimates are based on three types of construction
for general depots and two types for ammunition storage,
similar In permanence to troop housing of the same type
numbers, as follows:

(a) General depots.

1. Type 2. Class IV tents for all facilities requiring cover.
Open storage cleared and graded. Roads graded but
not improved.

2. Type 3. Sheds for covered storage; class IV tents with
floors for administrative areas; without floors for other
facilities requiring cover. Roads stabilized. Railroad
sidings to open storage areas.

3. Type 5. Closed buildings for covered storage and admin-
istrative facilities, Bituminous surfaced main access
roads to covered and open storage areas; other interior
roads stabilized. Railroad sidings to storage areas.

(b) Ammunition storage.

1. Type 2. Class IV tent for 10 percent of the ammunition
tonnage and for administrative facilities. Open’ storage
areas cleared and graded. Access roads graded.but not
improved. !

2. Type 3. Sheds for 10 percent of the ammunition tonnage.
Buildings for administrative facilities. Access roads
and parts of open storage areas stabilized with local
materials. Railroad sidings to storage areas.

(2) Material and man-hour requirements for depot construction
of the above types.

(@) Covered storage in general depots.

1 2 3 4 5 6 7 8 9 10 11 12
Nomi- Structures . . . Materials
nal Rail- Site Man-
1| Type| size of Elec- | Roads | roads | area hours
depot | Tents | Open | Closed | tricity | (miles) | (miles) | (acres) | 8hort | Measure | (thou-
(M sq | (Msq sxde (M|side (M| (kva) tons (tons) | sands)
t) t) sq ft) | sqft)
2 2 103.5 [ o] oo feeoa s 9 2 2 2.0
3 3 100 3.51 100 1.1 30 9 208 223 1.0
4 (30} I | [ A 127.4 37 911,016 930 34.9
5 2 pZi2: S PSR PR N, 20 9 9 7.0
[ 3 250 8 249.8 6.4 85 20 643 643 3.1
7 (301 N | [N N 262.8 85 20 | 2,348 2,220 97.4
8 2 515 o |- 40 18 18 13.9
9 3 500 15 499.5 5.4 150 40 | 1,100 1,165 70.8
10 61 e 521.5 150 40 | 3,623 3,770 182.2
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(b) Open storage in general depots.

259

1 2 3 4 5 (] 7 8
Nominal size Materials
of depot Roads Railroads | Site area Man-hours
1} Type (M sq t) (miles) (miles) (acres) (thousands)
(open storage) Short tons | Measurement
(tons)
2 2 0.3 ) s 5 1 1 1.86
3 3 100 .3 0.6 5 232 183 8.00
4 5 .3 .6 5 239 196 9.48
5 2 ) I TN (R, 25 8 8 6.42
(] 3 500 15 3.0 25 1,123 867 35. 67
7 5 L5 30 25 1,177 945 43. 67
8 2 1 N D 51 14 14 12,68
9 3 1, 000 3.0 6.0 51 2,220 1,734 71.2
10 5 3.0 6.0 51 2,353 1,886 84.60
(¢) Ammunition storage.
1 2 3 4 5 6 7 8 9 10 11
Structures Materials
Depot Open Man-
1| Type [capacity storage | Roads | Railroad| Site area hours
tons/ Tents | Build- acres | (miles) | (miles) | (acres) | Short | Meas- | (thou-
day) (sq ft) ings tons |urement| sands)
(sq t) tons
2 2 L2020 PR I 0.2 80 1 1 0.08
3 2 18, 000 4,500 ... 8.25 2,340 25 24 14.9
4 3 | S 6, 600 8.25 2, 340 302 253 411
5 2 60, 000 19,500 {- ... 2.5 7, 800 84 80 49.7
6 3 R | RS 20, 520 2.5 7,800 | 1,004 842 1 137.4
7. 2 40,000 78,000 {_____.._. .110 31, 200 335 319 | 198.9
8 3 L | (S 77,760 | 110 31,200 | 3,903 3,334 | 549.1
f. Shops.

(1) Covered shop requirements in square feet of floor area for
various service units.

T
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1 2 3

1 Service ' Umtl Square feet

2 | Chemical _-} Depot Company (Comm. 2)__ .o 1,000
Dccontamination company I - ' 800 .

Laboratory . e 5, 200

e e o _ |.Processing company, M2 plant-. . 7,500

Maintenance COMPANY oo oo 4, 600

3| Engineere cecoc e QGas Generator team . : 2, 000
Foundry team ___.__ 2.____. 2, 500 -

Field maintcnance'company 9, 000

4 | Ordnance ...___...__...._..] Mediom automotive maintenance company._...._._....__ 25, 000

Heavy automotive maintenance company_._.____..._.____ 40, 000

Base armament maintcnance battalion______..__ - 100, 600

Base automotive maintenancc battalion_._.__. 100, 000

Heavy maintenance company, field army 30, 000

Medium maintenance company...._.__.__._.._. 20, 000

_ Tire repalr cOMPANY - - o< oceeae - 16, 000

Motor vebicle distributing company...._. .. __._.._.__ 12,000

Motor vebicle assembly company 20, 060

5| Signal.oo oo ___ Base maintenance company 50, 000
6 | Transportation.._..____. .---|. Railway operating battalion 8, 000 .

(2) Material and man-hour requirements for vanous standard

bulldlngs suitable for shops T o _ .
1 2 - 3 4 5 6 . 7 8 9 10
1 Materials
Floor . Water . Hard" |- Man-
area Elec- (M | Roads-| stand- R , bours
1 Type of building TOpns |(square| tric |gallons | (miles)| ings. | . Meas- | (thou-
. No.* feet) | (kva.) per (square | Short | ure- | sands)
- Co day) - | yards) | tons ment :
. ! S (tons)
2 3,000 15| 0.2 05| d00|° &3 59 2.4
3 5,400 151 .5 .5 200 69| " 68 3.0
4 16, 00 50 1.8 .16 625 238 212 9.1
5 2, 400 10 2 5 100 55 46 1.6
6 | Navy rigid frame. _| Utility--.-| 4,000 10 2 5 100 | 62 63 4.8

* Plans and specifications published in TM 5-280.

g. Ice Plants and Refrigerated Storage.

(1) Each man will require a minimum of 2.50 cubic feet or a
maximum of 5 cubic feet of refrigerated storage per month of
supply.

(2) Ice requirements are 2 pounds per day in the Temperate and
Tropical zones. None is required in the Arctic zone.
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1 2 3 4 5 6 7 8
Capacity Construction ma-
TOpns Building terials
1 Facllity building area Man-
No.* (square hours

Tons/day | Onblcfeet | feet) Short | Measure-
tons |ment tons

2| Icepiant. .o oceeamoooo 27.11 LO |aaeea e 550 22 39 1, 250
3| Iceplant_ oo 27.6 3 1,040 50 90 2, 250
4 | Teeplant o oaea.- 27.7 b U1 JN 2,080 132 226 2,650
5 | Refrigerated warehouse..._- 27,5 [eececcaaaas 12, 700 2,000 71 118 1,650
6 | Refrigerated warehouse..... 2713 \____._..... 150, 000 16, 000 800 1,500 ' 20,200

* Pians and specifications puhlished in TM 5-280.

h. Personnel Service Facilities. Material and Man-Hour Require-
ments for Buildings.

1 2 3 4 5 [ 7 8
Materials
TOpns| Area Man
1| Bullding Descriptlon Climate No.! |{square Meas- | hours
feet) | Short | ure-
tons | ment
(tons)
2 | 10,000 man.| Laundryandboilerhouse??.| Temperate and tropic.| 25.20{ 9,350 225; 259 7,400
3 | 10,000 man.| Laundryand hoilerhouse..| Frigid........_......_. 125.21] 9,350 144 168| 6, 100
4 | 5,000 man..| Laundryand hoilerhouse..| Temperate and tropic.| 25.15{ 6,400 138 158] 4, 200
5 | 5,000 man_.| Laundry and hoilerhouse..| Frigid...cocco..o...__. 125.16] 6,400 103 115| 3,300
6 | 5,000man__| Dry cieaning plant and | Temperate and tropic.j 25.37 2,960 48 48) 1,400
hoilerhouse.
7 | 5,000man..| Dry cleaning plant and | Frigid...cccccacaaaaae 25.37] 2,960 64 111| 1,400
. hoilerhouse.
8 | 2,500 man..| Dry cleaning plant and | Temperate and tropic_| 25.36 1,900 27, 311 980
hoilerhouse.
9 | 2,500man._.| Dry cleaning plant-and | Frigid-.cccceeaacooo--2] 25.36| 1,900 27, 33| 1,000
boilerhouse. N
10 | Mohlle..-..| Bakery huilding4%__._._._ Temperate and tropic.{211.71 | 10, 000 96 79 1,970
11 | Mobile....| Bakery huilding®___...._. Frigid. .- 116.8 | 10,000 199 251| 6, 600

12 | Floor space for speciai service or base | Temperate and tropic.| 211. 71|100, 000, 800 81818, 400
P. O. facilities,4 78 .
13 | Floor space for special service or base | Frigid........._.._.. 111. 2 |100,000] 1,788| 2,580i65, 200
P. O. facilities.

1 Troop laundries and dry-cieaning plants are rigid frame T Opns construction and for planning purposes
two sizes of each facility are shown in the tahies.

2 Laundries and dry-cleaning plants are to furnish all the normal cleaning needs of 100,000 men. Sufficient
tacilities are provided so that these needs normaliy can he accompiished in a 16-hour day, 6 days per week.
This allows an extra shift per day plus an extra day per week for ahnormal conditions,

3 A processing company is equipped with two plants (M1 or M2); when operated from a semifixed installa-
tion each plant is capahie of processing 3,000-4,000 pounds (500-650 uniforms) per day. Two efficient piants
(one company) can process 10,000 pounds in 24 hours. Chemical processing units usually operate in con-
junction with quartermaster laundry units. The M1 plant is a suhstitute for the M2 plant. Operating
capacities of the M1 and M2 plants are appronmate]y equa!

4 Shell buiidings. :

s The QM mohile hakery requires bmldmg spaee to house its equipment when operating for an extended
period of time in one focation.

¢ Bakeries wiil he required to produce 46,000 pounds daily and facilities are provided to accomplish this
in 18 operating hours each day, every day. The extra 6 hours per day are intended to he used for unforseen
or special requirements.

1 Recreation facilities for special service activitles in the communications zone require huiiding space
estimated at 11 square feet per man in the communications zone.

& Base post offices require huilding space estimated at 0.35 square feet per man in the theater.
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t. POW Camps.

(1) Types. Estimates are’ based on two types, types 2 and 3,
of permanence similar to troop. housmg of these types and
described as follows:

(@) Type 2. Class IV tents for POW housing. Engineer
construction consists in the securlty fences, lighting and
guard towers, and in water piping to the central inclosure.
Waste disposal is by pit latrine.. .

(b) Type 3. Facilities comparable with those for type 3
troop housing, with modifications as required for security,
and specifically including fences, lighting and guard towers.

(2) Material and man-hour requirements.

. Structures Site Materials

Size . » Water | Fence arca Man-

. (mum- | - Elec- M (M Roads | (acres) hours

Type | berof | Build-| Tents tric | gallons| linear | (miles) | (10 M Meas- | (thou-

POWs) |ings (M| (M (kva.) per feet) square | Short | urement | sands)

square | square day) yards) | tons (tons)
1 fcet) fcet)

2 { 500 |ooceeo- 25 [+ 10| WP 4 0.2 4.8 39 53 3.5
20,000 [.o.co--- 1,000 300 60 4 2.0 | 108.90 414 511 37.6
3 500 2.7 20 10 5 4 .2 4.84 -83 | . 125 6.3
- 20,000 71.3 644. 4 400 200 44 2.0 1 108.90 1, 861 3,868 104.3

j. Bivouacs, Camps and Billets.

(1) Bivouac areas. The bivouac area of a regimental combat
team will vary from 50 acres to 1 square mile, as indicated
by the situation and in proportion to the dispersion necessary
and to the amount.of concealment and cover available.
The approximate minimum area required by a unit may.be
estimated as indicated in (2) below where personnel is the
consideration, or on the following basis where the number of
vehicles with the unit should govern (the larger areas de-
termined by the two methods will be used): Take the square
root of the number of vehicles with the unit, multiply by
the desired dispersion in yards; this will give the dimensions
in yards of a square area required to accommodate the unit.

FErample: Assume ‘that a regimental combat team has -
350 vehicles, and a dispersion of 100 yards between vehicles
is desired. Square root of 350 is approﬁmately 19. 19
times 100 equals 1,900 yards, which is the length of a side
1 900 1, 900
of the square reqmred or approxunately XL —==737

acres. Personnel will be distributed throughout the area.
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(This will vary with the type of warfare and the type of
terrain.)

Note. The number of acres in a rectangular tract is approximately
equal to the product of one-seventieth of the length in yards by one-
seventieth of the breadth in yards. One acre equals 4,840 square yards
(about 70 yards square). 1 square mile equals 640 acres.

- (2) Tent camps—capacity. Large pyramidal- tent, normal as-

signment—6-8 men per tent; area required for regimental
combat team camp (open ground) approximately—50
acres; estimate of area reqmred—50 square yards per man;

100 square yards per vehicle:-
(8) Data on tentage.

1 2 3 4 5 6
1 Data on Tentage Surfaee " Floor Weigbt
o -area - |- space Vertical wall in Cubage
. (square | (square (beight) pounds | per unit
Type Dimensions ft) it) per unit | (packed)
E - - - (packed)
2{ Assembly__._.___ 40 ft. x 80 ft oo o . 4,965 2,860 | 8ft. 0in_______ 1,000 34.35
3 | Command post__| 11{t.10in.x7 ft. 6 in-- 328 90 { 6ft. 2in_..____ 114 6.8
4 | Hospital ward____ 2,162 800 { 4ft. 6in_______ 395 19.8
5| Pyramidal_______ 806 256 | 3ft.0in_______ 133 6.0
6 | Storage_.___._ .| 171t.10in. x 20 ft. 5in_.| , 1,008 364 | 5ft. 2in___ 210 6.5
7] Wall, large.._..._) 14ft. 6in.x 14 ft.4in__ 570 210 | 4ft. 6in___ 152 6.1
8y Wall, small_____. 181t. 10in. x 9 ft. 2in... 402 168 [ 3ft.9in .. - 57 2.7
9 | Paulin, large_____ 20ft.x40ft ... L+ J S 160 4.2
10 | Paulin, small.__._ 12t x 1706 _____. L1 Y PR PO 57 2.3
11 | Screen, latrine.._| 8 ft. x52ft__....__.._. - 416 || . . 45 1.1
12 | Squad® ..oco - 161ft. x 32 ft. 7.5in..... 886 522 4ft. 9in_______ 474 18.5
13 | Gen. purp, med_. 16ft. x326.8in._____f...l._. 523 [ 51t 6in .| ... S I
tTeoa - r - Ay

*Limited standard, will be replaced by medium tent, general purpose as stocks are depleted.

4) Spac'e.allowa:nces. for. quarters under ;I‘heater. of Operations

condltlons :

(a) Normal. 40 square feet floor space and 400 cublc feet air

space per person.
(b) Emergency. 50 percent, of. the above.

(5) Billets. In bhostile or liberated territory the capamty of a

. locality for billeting i is ap_prox_lmately as follows:

Rich farming country___-_;_;___- 5 per inhabitant.
.Cities. oo ._ e e -2 per inhabitant.
Average American city---.-._.___ 20 per vacant dwelling.

Vacant buildings and dwellings in 10 percent of population.

average city (civilians may be
caused to move to vacancies in
order to concentrate military
activities).

With civilians furnishing subsist- 10 percent of population for

ence. 1 week,
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k. Housing Requirements in Addition to Troop Camps. In addition
to those troop housing facilities provided for normal functions of .
troops, it is usually necessary. to provide additional installations based
upon the following percentages of the theater population.

1 ’ 2
1
Facllity Percentage of theater troops

2 | Recreation center_ . ______ L micemmmemeooo 5%, of total.

3 | Rchabilitation Center. .l lemcmmmanal N, 29, of total.

4 | Reception center . ccecemcmcaccmcan- 5% of total.

5 | Replacement depot___ e _ 3% of total.

6 [ Casual CamP . o e oo cecccce———— memmmea=| 1% of total. - -

7 | Ground troop training center_ ... oiiceeeeoaoL 5% of all ground forces.

8 | Service force training center-. __| 8% of all service troops.

9 | Laborcamp._________________________ --| 5% of prewar_ population in area.
10 | Temporary refuge for displaced person: --| 5% of prewar population ip area.
11 | Military prisoners.___________________._. _-| 19, of total.

12 | Undesirable civilians (saboteurs, et€.) oo o oo oomao o 59, of prewar population in area,

" 1. Office Space. Space allowances for offices’ under Theater of
Operations conditions: 60 square feet per person employed, plus 10
square feet per drafting board.’ h .
m. Shell, Prefabricated, and Standard Frame Buildings. -
(1) The shell building TOpns 211.71 (with dimensions of 20’
x 54’) consists of precut wooden framing, with the roof and
part of the sides covered with corrugated steel sheets. All
the material for the 20’ x 54’ building is shipped in a single
package. The length may be changed by the addition or
omission of 9’ -intermediate bays. The width may be
increased to 46’ by modifying the heights of the posts, and
the roof system. Partial insulation can be obtained by
closing the sides and using a special kit; and complete
insulation with additional sidewall materials. A 2-inch
concrete floor is laid if required. This type is suitable for
temperate and tropical climates.

(2) The shell building TOpns 211.75 (with dimensions of 110’
" by 405’) consists of precut wooden framing with a corru-
gated steel roof and opensides. It isshipped in 31 packages. -
If required, the sides are closed and a concrete floor laid.

This building is used primarily for depot storage.
(3) Barrack, portable, prefabricated steel angle frame, TOpns
211.59 and TOpns 111.61, (with dimensions of 20’ x 48’) is
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the basie unit for prefabrieated econstruetion. This build-
ing can be modified and expanded by the addition of 20’ x
8’ units. These units are designated as window unit “B”’,
and door unit “C’’, respeectively. These buildings are
normally used only in hospital eonstruetion; TOpns 111.61
in temperate eclimates, and TOpns 211.59 in tropie elimates.

(4) Standard frame buildings are eonstructed in various dimen-
sions and designs from standard materials listed in TM
5-280. Because- of the large lumber and man-hours re-
quirements involved, this eonstruetion is normally restrieted
to speeial purpose buildings such as refrigerated warehouses,
ice plants, laundries, dry eleaning plants, speeial shops, and
Taeilities for frigid elimates.

260. Bulk Petroleum Storage and Distribution

a. General. See paragraphs 92 through 102 for petroleum require-
ments; paragraph 93 for types and eapaeity of earriers in general use;
and paragraph 184 for types and eapaeity of pipelines. See TM 5-350
for deseriptions and operating charaeteristies of pipeline equipment
and AR 701-9100-1 for responsibilities. A pipeline system ineludes all
necessary pipe, fittings, pump stations, tanks and dispensing faeilities,
complete and in operating condition.

:b. Tanks. Capaeity, dimensions, weight, and cubage of standard
bolted steel tank sets are given-in the table below. All the valves,
pipe fittings, and pipe necessary to conneet the tank to the tank farm
trunk line or pump station is included in the weight and eubage. The
tank sheets.and other material is erated or bundled ready for shipment
by land, sea, or air. The 10,000- and 42,000-gallon tank sets are pro-
vided with 6’/ valves, fittings, and 1,700 feet of victaulie eoupled 6’
pipe and eouplings. The 420 OOO-gallon tank sets contain 8’/ valves,
fittings and 1,600 feet of 8’ victaulic eoupled pipe and eouplings.
See paragraph 93 for the “pillow” type portable fabric tank.

1 2 3 4 5 6
. Capacity Weight Cubic feet
1 . Set No. (gal) Dlameter Height c(rﬁ)t.e)d crated
k)
2 10, 000 15"434" 8-134" 23, 931 840
3 . .- 42,000 21°-634" 16’-1"" 32,734 989
4| 89004 . e 420,000 | 54"-111%"" 24'-13%" 106, 127 3,178
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¢. Pipelines. The 6-inch, 13.92 pounds per foot, grooved ends for
couplings, pipe is standard for military pipeline systems, however,
4 inch, 9.32 pounds per foot grooved end pipe is used for special
purposes, such as a small isolated air strip or fuel dump. Eight-
inch and larger pipe is used to rehabilitate civil systems and tank
farm headers. Submarine ship-to-shore lines are 8-inch in order to
unload a tanker as quickly as possible.

1 2 3 4
Net short Short tons
. Gallons per | tons per day per day after
1 Plpe (diam in.) 20-hour day motor gaso- packaging in
line 5-gallon
drums
2 K T R RPN 600, 000 1,842 2,445
- 20 T S 288, 000 883 1,055

d. Construction Rates. Pipeline and bulk storage facilities are
constructed only by specially trained troops such as the engineer
pipeline company, except that about 50 percent of a force employed
on such construction can be given work which does not require
special training. For planning purposes, the construction to be
assigned to one engineer pipeline company or platoon, including the
hauling of the materials an average distance of 50 miles, is as follows:

1 2 3
1 Item Unit Construction
rate
2 | 6’ pipeline system, complete pump station construction..| Company............... 4 mi./day.
Platoon®.. ... .ooo.... 1 in 7 days.
Tank erection: .
3 42,000 gallOmS . « oo e ceeie e Platoon...ccueooooooo. 1 in 2 days.
4 420,000 gallomS . - - oo ieece e Platoon. .. .coeoioaooo 1in 7 days.

*Four per company.

e. Pipeline Operation. The standard 6-inch pipeline, when pumped
at a rate of 500 gallons per minute (600,000 gals. per 20-hr. day)
requires pump stations at 16-mile intervals on level ground. The
engineer petroleum distribution company is organized to operate 10
such pump stations and appurtenant facilities. A battalion of four
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such companies normally operates 600 miles or more of pipeline;
or, within its capacities it carries out construction and operation
simultaneously (TM 5-350).

f. Pipeline Communications. A pipeline system requires a con-
tinuous and exclusive system of wire communication, with 8 minimum
of two circuits from the headquarters or terminal to each pump station,
tank farm and dispensing point. Telephones are used on short lines;
teletype for lines 100 miles or more in length. However, on long lines
teletype equipment is required in only about every fifth pump station.

9. Tank Farms. Construction factors for tank farms of various
size, designed for one or three petroleum products using the 10,500—
42,000 and 420,000, gallon standard bolted, steel tank sets are as
follows:
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1 2 3 4 5 6 7 8 9 10
Materlals Labor man-hours
1 o Erection Includes the tank, manl-
- Weight of each tank includes; tank plates, fold, assembled and pipe laid to
Bize of tanks (gals) No. of valves, fittings and 1,600 feet of pipe trunk line, fire walls and roads in | Sito area
tanks tank farm 10 M sq yds
Weight |Totalshort| Measured Total Erection Total
per tank tons tons per | measured | and mani- { Cleargrade | man-hours
(short ton) tank tons fold
210,000 gallons or 6,000 barrels tank farm designed to handle 8 products*
2 | 42,000 6 20 120 32 192 9, 000 1,950 10, 950 5. 81
210,000 gallons or 5,000 barrels tank farm designed to handle 1 product only
3| 42,000 o oot 5 20 100 32 160 7,500 1,625 9,125 4.84
630,000 aallims or 16,0010 barrels tank farm designed Lo handle 8 products®
41 42,000. e 6 20 120 32 192 9, 000 1,050 10, 950 5.81
5| 420,000 ccoceaeo.... . 1 53 53 79 79 4, 500 3715 4,875 .97
6 Total e [ A P 173 | e 21 13, 500 2,325 6.78

15,825
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’ '

680,000 gallons or 15,000 barrels tank farm destgned to handle 1 product only

7 | 42.000.-.. 5 20 100 32 160 7, 500 1,625 9,125 484

8 | 420,000 1 53 53 79 79 *4, 500 376 4,875 .07

9 L 1T S i) P 163 |occcoonnn 239 12, 000 2,000 14,000 | 5.81

£,810,000 gallons or 58,000 barrels tank farm designed to handle 8 products*

10 3 20 80 32 80 4,500 975 5,475 4.8

11 ] " 53 : 818 79 474 27,000 2,250 29, 250 1. 94

12 ) [ I S, 878 |occcmceeen 570 381, 600 38,225 34,725 6.78
- £,810,000 gallons or 66,000 barrels tan'k farm designed to handle ! product only

13 5 20 100 32 160 7, 600 1,625 9, 125 4.84

14 5 53 285 79 395 22, 500 1,875 24,876 4,84

15 Total R (1] P 1 J PR 555 30, 000 8, 500 83, 500 9.68
4,200,000 gallons or 100,000 barrels tank farm designed to handle § products* ’

16 ] 42,000, cccccccccacecacaacaccaccccacecemanmmmacammmaesoonaas! 5 20 I 100 32 160 7, 50IO 1,625 9,125 4,84

17 | 420,000.. ccccec oo cccceccccccecceecacecemmmmmamamm—————en 10 53 530 79 760 45, 000 3,750 48, 7650 9. 68

18 Total...oo..... [ 18 |oalcianannn 830 |oileeeeans 950 52, 500 5, 875 57, 875 14. 52

See footnote at end of table.
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1 2 3 4 5 i} 7 8 9 10
Materials Lahor man-hours
1 . Erection includes the tank, mani-
Welght of each tank Includes; tank plates, fold, assembled and pipe laid to
Bize of tanks (gals) No. of valves, fittings and 1,600 feet of pipe trunk line, fire walls and roads In |- Site area
tanks tank farm 10 M sq yds
Weight | Totalshort | Measured Total Erection Total
per tank tons tons per | measured { and mani- | Cleargrade | man-hours
(short ton) tank tons fold
4,200,000 gallons or 100,000 barrels tank farm designed to handle 1 product only
19 { 420,000....cceeemncme e ccccacccccncn e cacacame e —————— 10 53 530 79 790 45,000 3, 750 48,750 9.68
6,610,000 gallons or 155,000 barrels tank farm designed to handle 8 products*
20 | 42,000 .8 20 160 32 256 12, 000 2, 600 14, 600 7.74
21 | 420,000, ——— - 16 53 848 79 1,264 72, 000 5,000 77,000 15.48
22 B 24 |emeeaccae 1,008 [cmcacmamcaae 1,520 84, 000 7, 600 91, 600 23.22
6,510,000 gallons or 155,000 barrels tank farm designed to handle 1 product only
23 | 42,000. 5 20 100 32 160 7, 500 1, 625 9,125 4.84
24 | 420,000 - . 16 53 795 79 1,185 67, 500 5, 625 73,125 14.52
25 Total 20 2521+ PR—— 1,345 75, 000 7,250 82,250 19.36

*Products stored by type of product—60 percent Mogas, 35 percent Avgas, 5 percent desel,

093



261

261. Airfield Construction

. a. Construction Effort Required for Airfields in a Theater of Opera-
tions. This section is useful for broad planning purposes only. For
oversea theaters it provides cstimates for computing Engineer sup-

. port required to construct U. S. Air Force installations. None of the
factors in this section are suitable for the detailed planning required
for construction of specific installations. Reference should be made to

. AFM 400-5 for more detailed planning data.
(1) The table below gives the number of aviation engineer bat-
talion months required to accomplish the full and minimum
. operational construction of different types bases. The time
requirements are shown separately for new and rcconstructed
bases. These are. averagc factors applicable to average
combat, climatic, transportation, cte., conditions.

1 2 3 4 - b
Now base Reeonstrueted base b
1 Type base &
Full Minimum Full Minimum
operational | operational | operational | operational
Strategic: .
2 Heavy bomber (2 wings) 32 18 26 13
3 Heavy bomber (1 wing)___ 18 11 13 7
4 Medium bomber (2 wings)_ 16 10 12 [}
5 Medium bomber (1 wing) 10 6 7 4
Taetical:
6 Light bomber or eomposite (2 wings)..____ 6 3.5 4 2.5
7 Ligbt bomber (1 wing) ... 4 25 3¥ 1.5
8 Fighter (Jet-1 wing)___ 4 2.5 3 2
9 Fighter (Jet-1sq)-__.___ 2.5 1.8 "2 1.3
10 Fighter (Jet-1 sq w/wg hq, 3 2 2.5 1.5
11 Fighter (Reeip*-1 wg)_ 3 2 2.5 1.6
12 Figbter (Reeip*-1sq)-. 2 1.5 _L5 .8
13 Fighter (Recip*-1 sq w/ 2.6 1.6 2 1
Taetical Support advanced airflel - .
14 Fighter-bomber (Jet-1wg)_._______________ 2.5 1 1.3 .8
15 Fighter-bomber (Jet-1sq) ... 1 .7 .8 .5
16 - Fighter-bomber (Reeip*-1 wg). L5 .8 1 .5
17 Figbter-bomber_ ... ___._____ .8 .4 .5 .3
18 Troop carrier__.__ .4 .2 .3 .1
19 Cargo. - s .b .3 .35 .2
Troop carrler
20 (2 WES) e e om0 5 3 3.5 2
21 (1 W) oo e e ememecan 3.6 2.6 3 L6
ATS:
22 -(Route base, smally . ______________....._._ 3 L5 2 1
23 (Route base, large) . _ 4 2 3 L6
24 (Terminal, small)___ ] 3 4 2
25 (Terminal, large) . __ ..o 7 4 [ 3
Air depot:
~ 26 (Using existing runway) ... _________._. 6 4 ] 3
27 (Runway ineluded) . .. oo 8 b 6 4

8ee footnotes on following page.

FOR OFFICIAL USE ONLY 439




261

NOTES
*Reciprocating type engines.
s General base requirements: -

(1) HB (B-36B and D witbout jet pods at 326,000 pounds gross takeoff weight and B-36D witb jet pods
at 357,000 pounds gross take-off weight). Average runway 250’ x 9,000’ with 144,000 pounds single
gear load. Bulk avgas storage of 25,000 barrels per group. '

(2). MB—conventijonal (B-29/50 at 173,000 pounds gtw). Average runway 170’ x 9,300’ witb 76,500
pounds single gear load. Bulk avgas storage of 25,000 barrels per group. .

* (3) M B—Jet (B-47 at 185,000 pounds gtw). Average runway 170’ x 8,300’ (takeoffs witb 20,000 pounds
JATO) witb 85,000 pounds single gear load. Bulk fuel storage of 60,000 barrels per group or 20,000
barrels per separate squadron.
(4) LB—conventional (B-26 at 38,000 pounds gtw). Average runway 130’ x 7,900’ witb 17,100 pounds a
. single gear load. Runway for a composife air base (combined base for one wing ea of LB and F, *
TC, MATS, or Depot, etc.) to be constructed to bighest specifications required by any type air-
craft to be operated from it. Bulk avgas storage of 15,000 bbls. per LB group. .

(5) LB—Jet (B-45C at 113,000 pounds gtw). Average runway 170’ x 9,600’ (takeoff witb 8,000 pounds
JATO) witb 50,000 pounds single gear load. Bulk fuel storage of 60,000 bbls per group or 20,000 -
barrels per separate squadron.

(6) Figbter (reciprocating engine) (F47N standard). Average runway 130’ x 8,500’ with 8,000 pounds
single gear load. Bulk avgas storage of 15,000 barrels per group or 5,000 barrels per separate squadron.

(7) Fighter (Jet) (F-84E standard at 18,170 pounds gtw (basic mission) or 22,000 pounds gtw (escort
mission) w/2,000 1bs. JATQ). Average runway 130’ x 9,000’ witb 8,000 pounds single gear load.
Buik fuel storage of 15,000 barrels per group or 5,000 barrels per separate squadron.

(8) Tactical support Figbter-Bomber (Jet) (F-84E standard at approximately 19,000 pounds gtw).
Average runway 110’ x 8,000’ (emergency standard—25 percent safety factor) with 8,000 pounds
single gear load bearing capacity and with temporary type surfacing. Avgas on-base operating
storage of 6,000 barrels per group or 2,000 barrels per separate squadron (3 complete refuelings) is
desirable but initial operations will be supplied directly from trailer refueling units and from emer-
gency drum or portable storage tank stocks.

(9) Tactical Support Fighter-Bomber (reciprocating engine). (F-47N standard at 20,867 pounds gtw). “

. Average runway 110’ x 6,500’ (emergency standard—25 percent safety factor) with 8,000 pounds
single gear load bearing capacity and witb temporary type surfacing. Avgas on-base operating
storage of 6,000 barrels per group or 2,000 barrels per separate squadron (3 complete refuelings) is
desirable but initial operations will be supplied directly from refueling units and from emergency
drum or portable tank stocks. i

(10) Tactical‘\ Support Troop Carrier and Cargo (C-54, C-82, C-119 at 74,000 pounds gtw). Average
runway 140’ x 5,500’ with 35,000 pounds single gear load bearing capacity witb temporary type
surfaclng. No on-base avgas bulk storage required for initial opemtlons Ultlmate storage require-
ment will be based on subsequent utilization of base.

(11) Troop Carrier (C-119 at 74,000 pounds gtw, C-82, C-122, C-125). Average runway 170’ x 5,700”
with 35,000 pounds single gear load. Bulk avgas storage of 10,000 barrels per group.

(12) MATS Route Base, Small (C-54 longest runway; C-119 largest type A/C at 74,000 pounds gtw).
Average runway 170’ x 5,700’ with 35,000 pounds single gear load. Bulk avgas storage of 5,000 barrels.

(13) MATS Route Base, Large (C-124 largest type A/C at 210,000 pounds gtw, C-74, C-97). Average
runway 350’ x 11,000’ with 100,000 pounds single gear load. Bulk avgas storage of 20,000 barrels.

(14) MATS Terminal Small (C-97 largest type aircraft at 150,000 pounds gtw). Average runway 250’ x
8,700’ witb 85,000 pounds single gear load. Bulk avgas storage of 20,000 barrels.

(15) MATS Terminal, Large (C-124 largest type A/C at 210,000 pounds gtw). Average runway 250’
X 110,000 pounds single gear loads. Bulk avgas storage of 25,000 barrels.

(16) Air Depot. Average runway 17¢ x 7,000’ witb 60,000 pounds single gear load. Bulk avgas storage
of 10,000 barrels.

b A reconstructed base makes use of a site whbere an airfield of some type does exist or has existed. A
general factor of 75 percent of total construction of a new base is used to estimate tbe average construction
required to reconstruct an existing base. . -

(2) The characteristics -given in the footnotes of above table
represent requirements for average TO air bases as they will
probably be constructed by aviation engineer troops. Run- ’
‘way lengths are based essentially on a minimum operational
standard and are adjusted to requirements under expected
average conditions of elevation and temperature, which for
purposes of these criteria have been assumed to be approxi-
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. mately 1,000 feet and 80° F. All other facilities are based
generally on full operational standard. - Facilities on tactical
support advanced airfields are limited by the urgent and
temporary requirement for such installations, to an approxi-
mation of emergency operational requirements for standard
tactical bases. Subsequent improvement of these tactical
support airfields into standard air bases will require addi-
tional construction commensurate with that required to re-
construct an existing base. Pavement bearing capacity
requirements are expressed in single main gear loads (45%
of gross loadings) of the heaviest standard types aircraft
operating from the respective type bases. Bulk avgas
storage requirements are given as the average operating
storage to be constructed on-base by aviation engineer
units and represents generally a 15-day level.

(3) The number of aviation engineer battalion months required
to construct the different type bases is calculated from the
man-hour workload needed to build each base. This is de-
termined by specifying for each type base the kinds and
numbers of facilities required for the performance of the
function of the units supported by the base; i. e., AACS
station, housing, runway, etc. Each of these facilities is then
broken down into the kinds and number of elements compos-
ing it; i. e., paved surfaces, shops, mess halls, and latrines.
A man-hour factor, such as 1.45 man-hours per square yard
of paved surface, is then applied to each of these elements to
compute the total man-hours required to construct each
element. The number of man-hours for all elements are
then added together to give the total man-hours required
to construct the base. This man-hour total is then con-
verted to aviation engineer battalion months by the factor;
110,000 man-hours of construction is equivalent to 1 engi-
neer aviation battalion month.

b. Typical Engineer Force Required for the Construction of U. S. Air
Force Installations in a Theater of Operations. In order to compute
manning, training, and equipping requirements, it is necessary to
convert engineer battalion months as given above to engineer avia-
tion battalions. Thus, a construction task requiring 8 engineer battal-
ion months can be accomplished by 1 engineer battalion working for 8
months, 2 engineer battalions for 4 months, or 4 engineer battalions for
2 months, etc. Obviously, under extreme emergency conditions, one
would like to construct as complex an installation as a heavy bomber
base in a matter of days.-- Theoretically this could be done by con-
centrating enough battalions in the area to perform the required
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number of months of construction. However, the effect of oversatu-
ration comes into play, and the efficiency of the work diminishes as the
personnel, equipment, and supplies of the different battalions create
interference. On the basis of these saturation considerations, the
following table presents estimates of the ‘““desirable’” number of engi-
neer aviation battalions to be employed for the different types of con-
struction. :
(1) The table below presents the composition of a typical engi-
neer force required for the construction of USAF facilities in
a theater of operations, including group, brigade, and com-
mand organizations. This, therefore, permits the compu-
tation of overhead personnel, in addition to direct personnel,
required for aviation engineer construction work.*

1 2 3 4
No. of
1 Type units TOE units in Remarks
No. typical
theater
2 | Engr Avn Comd Hq & Hq Co'.____. 200-1 1 [ 1 per theater AF having more than 1 Engr
. Avn Brigade.
3| EngrAvh BrigHq& HqCol.___._. 5-72 3|1 per 2-4 Engr Avn Gps. Augmented

with administrative personnel when
not under an Engr Avn Comd.

4 | Engr Group Hq & Hq Co...c.. .. 5412 9 | 1 per 24 Engr Avn Bns depending on de-
B ' ployment.
. gﬁg A B (Avamented. oo, i 18 |13 of nattations assignea are sugmentea
7 | Engr Avn Depot Co-.ooo oo ... 6 | 1 per Engr Avn Brigade.
8| Engr Avn Maint Co_.............. 9 | 1 per Engr Avn Gp.
9| Engr Avon TopoCo%_______. 1 | 1 per Engr Avn Comd.
10 | Engr Avn Topo Det ¢ 3 | 1 per Engr Avn Brig.
11 | Engr AFHq Co¢ oo ___. 1 | 1 per Engr Avn Comd.

Engineer Aviation Battalions Required
to construct: 8

12 | B-36 Base. .o —cce e[ 4 Bns for 8 months. .

13 | B-29 BaSe occomomcmoeceicmcieceee e | 3 Bns for 5%4 months or 2 Bns for 8
months.

14 | Other AlIr Base.. oo e 2-3 Bns for 3-4 months.

15 | Air Depot. oo oo fececee e e 1 Bn for 6-8 months or 2 Bns for 3—4
months.

t Columns 8, 9, 10, 13, 19 of TOE.

2 Column 15 of TOE to he incorporated in the new TOE of the Engr Avn Brigade.

3 Army troops are required to construct facilities off the hase, such as roads, ports, pipelines, general
hospitals, general depots, etc. i

4 To he incorporated in the new TOE of the Engr Avn Comd.

$ Assumed minimum of 2 Air Force wings per air hase.

(2) The desirable number of battalions to perform the different
construction jobs, as enumerated in the first table are based
on judgment and experience. In point of fact, under actual

*Based on new TOE to he puhblished,
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261-262

operations, it is not unlikely that the number of battalions

. used will deviate from these desirable standards. This is
because the availability of aviation engineer battalions and
the requirements for them may not permit attainment of
these standards.

“Section lll. ORDNANCE
‘. 262. Vehicle Losses -

Estimated daily losses in.front line.divisions of geﬁeral purpose
vehicles destroyed and evacuated, number per 1,000 of actual vehicle

‘strength: .
1 2 3 4

] ‘Require Require

repair hy field or
1 General type of operations for the force as a whole Destroyed | unit main- [ hase maln-

tenance tenance

- scetion !
2 | Infantry division in attack of fortified positlon._. ... __...... 27 27 15
3 | Infantry division in attack of deliherately organized position.. 16 15 11
- 4 | Infantry dlivislon in attack of hastily organized position__...... 10 10 9
5 | Infantry dlvision in covering, sccurlty force, retirement, or de-

laying actlon oo e 5 5 7
6 | Infantry divislon in defense of position._.___. .. . ._..._. 9 7 7
7 | Infantry division in inactlve situatlon2______ 3 2 6
. 8 | Infantry division in pursuit .. _...._. 5 . B 7
9 | Infantry division in assault of hostlle shore. ... ... 27 30 20
10 | Infantry division in reserve . _ ..o Negligihle 82 31
11 | Armored division in attaek__...... .. .- 16 15 11
12 | Armored divislon in inactive situation 2__ .- 3 2 6
.13 | Armored divislon in pursuit or exploitation__.._ - 5 8 10
14 | Armored divislon in retirement or delaying action - 5 5 7
15 | Armored divislon in reserve ... o -ceceiomicoammaccaceoanen Negliglhle 82 31

1 These quantities are in addition to the numher in unit maintenance sectlon each day for scheduled

servicing. . .
t Forces in contact, neither side attacking.
8 These figures do not apply during rehahilitatlon.
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263
Section IV. SIGNAL

263; Construction Factors

a. Estimated time required for line work operations.*

Man-hours | Removing
placing

Laying out and staking line open wire:
150 foot span—mile_ ———-

Materisl distrihution . .
Lightwelght metal poles~—each_ _._._._.__ : .-
Round wooden poles: )5
‘Wire and accessory materials 150 foot span—4 pairs—mile__
Insulated wire and accessory materials—150 foot span—mile.
Lead cahle and accessory materigls—per reel e cceocemomcccoccconcmann

Holes—pole:

Dug by hand—per hole
Dug hy machine—per hole. - ...
. Dug hy blasting, hand drilling—per hole
Holes—anchor:
Dug hy hand—4 x 4log~each ... . ______
Dug by machine—log or plank—each____
Dug hy machine—patent—each_________
Dug hy hand—3%£ inch rock—each.__.

Assembling hardware and placing erossarm—open wire:

Lightweight metal—4 pins—each. ... o oeoan
Round wood pole—8 pins—each .o .ot e ——e
Setting poles (erecting, back filling, and tamping):
Lightweight metal—€ach . oo oo oo oo cce e ccmcccccccccccvmmean
20 foot round: h
30 foot round—each
Quying:
Placing anchor and hack-filling:
Lightweight metal poles—each._.._._____....
Round pole log or plank—each
Patent: h
Placing and tensfoning guying:
W-145, 109 GS or similar—each.......___._..._ S,
‘Wire Messenger, 2.2M—each
Wire Messenger, 6M or 10M—each_..
Installing line wire (placing, sagging, and tying in):

4 pair—mile__ e cemmmmmm—mecm—— e
Instailing messenger wire:

6 and 10M messenger—mile e cccecccccmeccc—eea————

16M messenger—mile..... ——- -
Placing lead covered cable on messenger:

11 t0 101 palr—mile. .. oo ececcccccccccccmma—ce—an

Ahove 101 pafr—mile ... oo . ——-
Placing insulated wire on existing pole line—mile -

Ground surface construction:

Spiral 4—mile ! - JUSSI N

Wire W-143 or similar—mile 1__

See footnotes at end of table.

*Time indicated Is maximum for any operatlon,
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Man-hours | Removing
placing

Buried constructlon (using cable plow LC-GI) ]
8plral 4: - ~ .
1cable—mile.. ..o tecameei . . . - 8.5

3
2 cables, same trench—mile_ .. . 12.0 5
Jute covered, tape armored—mile___._____ . ... e mc i mmm e -l - 45 65
Wire W-143:
1 palr—mile. oo 8.5 3
2 pairs, same trench—mile. oo e 12.0 5
Constructing overhcad crossing for insulated wire—each (installing messenger

and rings, pulling in wire) oo 5.2 |accemaa =

t For surveying, staking line, testing sectlons, and policing add 12 man-hours per mile for spiral four and
6 man-hours per mile for wire W-143.
9 Docs not cover operatlons in jungle, Arctle, or desert areas.

b. Characteristics of round telephone poles (American Standard).

Class 1 2 3 t F Y 1 -6 7
Minimum top circum- 27 25 23 21 19 17 15
ference (inches). ) - . .
Transverse breaking loads 4, 500 3,700 3,000 2,400 1,900 1,500 1,200
(pounds).

Type Length : Approzimate average weight (pounds)

Western Cedar, 20-feet 700 600 500 400 300 225 200
Northern Ce- 720 600 540 350 300 230 190
dar, Creosoted 635 555 479 418 353 310 259
Pine. 25-feet =~ 850 720 600 480 "~ 400° | 320 250

"1,0200 780 600 515 420" . 300 250

898 808 686 602 508 423 362

30-feet 1, 000 850 730 610 500 420 350
1,320 1,170 870 630" 520 420 350

1,241 1,076 921 780 672 573 489

35-feet 1,200 1,000 850 750 650 560 470
1,620 1,380 1,060 820 720 510 450

1, 603 1,410 1,213 996 865 733 616

Northern and Western Cedars are furnished butt treated pine is
treated full length. An estimate of the shipping space required for
poles:

Average weight, (pounds) X constant

40 =Measurement tons

Values of the constant are:
Cedars=0.052
Pine=0.026
¢. Comparison of the means to obtain telephone channels—100

miles.
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Construction{ Ship | Measure-
time in tons nent
man-days ! tons
Radlo relay, 4-channel 3______...__ - N 335 10 26
Radio relay, 12-channel 3 __ _ o eecm—en 250 53 219
Radlo relay, 24-channel *___ - ) 360 53 279 .
CF carrier on spiral—4 (burled): A
Total 4 cBaNnelS. o ome o oo 286 50 75
CF carrier on spiral—4 (suspended): R
Total 4 chanmels. - - e el 440 50 7% 2
O Carrier on open wire (light welght metal poles and crossarms) 2 sys- g
tems:
Total 16 channels é_ . .o oo e mimmoeee 105 187 192
C Carrier on Standard open wire (30-foot poles spaced 150 feet)—4 sys-
tems:
Total 16 channels §___ e §10,060 | 6,204 9, 846
O Carrier on standard open wire (30-foot poles spaced 150 feet):
Total 32 channels ¢ ..o cmeeee $10,120 | 6,204 9, 846

! Does not apply to operations in jungle, Arctic, or desert.
t Repeater spacing, approximately 25 miles.
3 Includes site survey and selection, travel time, equipment and antenna installation time, etc. (Anten-

nas are field type, not steel towers.)

4 Repeater spacing, approximately 100 miles.
3 Construction time is based on signal construction battallon day consisting of 500-man-days and com-

pletion of 5 miles of O. W. per day.

d. Commercial type telephone switchboard capacxty—posxtlon
comparison.

Local switchboard capacity—lines Pogitions
100 - o o o oo oo ccmmcmmcceeem- 1lor2.
400 - o m e cemcemmceemcm—a———- 7 basic.
000 - - oo oo oo e cemcmeceomn 10 basie.
800 . C e eeemeemmmemmemeae- 11 basic.
1,000 el 14 basic.
1,200 oo e mmmmmme e 16 basic.
1,600 oo e 20 basie.
2,000 oo R e miemememeee 27 basic.
2,800 e 40 basic.
3,600, e 60 basic.
Toll switchboard capacity—lines
100 - - e Meecmcmmamm—m——aad 15
200 . e ceccccmm——c—e-- 25
300 - e cimmmcccam—— - 34 -
400 - e cmcm————— 40.
. LOCAL (Common Battery Manual) _____ Call Handling Time
and Traffic Distri-
bution. .
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(1) Call handling time.
. One operator handles 150 calls per operator hour.
* Two operators handle 200 calls per operator hoir.
Three operators handle 220 calls per operator hour,
. Four operators handle 225 calls per operator hour.

Five or more operators handle 230 calls per operator hour.
(2) Distribution of traffic (average situation).

i ! Percent
- Local ealls. - o o o cccccacccmeaa- 40
Outgoing trunk ealls_ . L_.L 30

Incoming trunk ealls_ _ _ _ o eccccea-- 30

100

f. TOLL (Common Battery Manual) Call Handling Time and
Traffic Distribution.

(1) Call handling time.
One operator handles 20 calls per operator hour.
Two operators handle 25 calls per operator hour.
Three operators handle 30 calls per operator hour.
Four operators handle 35 calls per operator hour.
Five operators handle 40 calls per operator hour.

(2) Distribution of traffic (average situation).

Percent
‘ Outward _ _ e mmmmemmnmaa- 55
Inward - - - - oo o cma———— 30

Through (Swbd) - - el 15

g. Normal Telephone Instrument Requirements:

(1) One per general officer.

(2) One per two field grade officers.

(3) One per four company grade officers.

(4) One per 50 or 100 enlisted men, depending on whether troop
basis is on TOE basis or personnel are operating as part
of a large headquarters staff.

h. Building Space Requirements.
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C. B. Manual Telephone Switchboard (Fized Plant)

Space
Switch- Regquire-
board ments—
Line capacity positions  square feet
100 o e 1 250
100 - o e e e 2 275
200 ez U, S 2 300
200 e e e m e em—ae e eemn . -4 500
600 e 10 -1,380
800 . oo o e mmmmcmcmmm—————— 11 1,520
1,000 - - emeeceeo-- 14 1,900
1,200 oo e e 16 2,280
1,600 o e cememealacccen 22 2,764
= 2,000 e e mcmcmememceeo 27 3,400
2,800  _ e emdcea- - . 40 4,760
Fized Communication Center
Small el aooas 950
Medium._ - e mmecmmmooooodl 1, 900
Large - oo oo e mmccmmmeicemeean 3, 000
Fixed Radio Transmitter Station:
Small. o e e eeemmmaeas 2, 300
Medium__ . o 4, 425
Large o e emmmemmceemceem e, 5, 500
Fixed Radio Receiver:Station
Small e emmmmcmcme—aes 1,.550
Medium._ - e eeeeaas 3, 600
LArge oo e ee e mcccccccccccmmeeeemm o 4,450
Antenna Field: *
Transmitter: . Acres
Small (2-6 antennas) . _ - _ .ol 6 to 30.
Medium (9 antennas) . . - - oo ooecceeeocicocomemee- . 35 to 100.
Large (20 antennas) - - - o oo emeeeoas 100 to 400.
Receiver: : Co :
Small (2antennas) . . - o _____________________ 6.
Medium (20 antennas) . . - - oo oo 100 to 300.
Large (35 antennas) _ - _ _ - oo oooeeoooocoo_oloo_ 200 to 600.

*Space Is based on average conditions existing, however, depending on type antenﬁas, equipment used
ete., location, and terrain, space requirementg may vary.
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' CHAPTER 9
LOGISTICS—MANAGEMENT

Section . GENERAL

264. General

Preceding chapters on logistics have presented detailed data appli-
cable to all branches of logistical planning. This chapter summarizes
these data in the form of general logistical planning factors that will
be found useful to staff officers at division and higher levels. It
should be noted that these factors apply to average conditions and sit-
uations. Specific situations may require widely different factors.
They should be used only as a first approximation in logistical plan-
ning or as ‘“rule of thumb” checks against the calculations of technical
planners.

265. Organizational Factors—Theater Slices
a. Division Slices.

Composition of slice by asslgnment of troops Composition of slice by location of
: © troops
Percent of slice
Assignment Troops| Troops Location
Basicdivislon_ .. ______________._.___._. 16, 850 39 50 { 21,626 | Divislon area.
2 S PR oo
16 25 | 10,812 | Corps and army rear areas.
Communications zone and theater oyer- { 10,750 A4 25 | 10,812 | Communications zonc.
head.
Total. oo 43, 250 100 100 | 43,250 | All

b. Air Wing Slices.

Composition of sllce by assignment of troops Percent of slice | Composition of slice by locatlon of
troops

Alr Force combat organization.......... 2, 550 36 |- Divislon area.

Miscellaneous AF support units__.._..... 3,450 [0 J ( , Corps and army rear areas.

Army communications zone troops®- .- 1, 000 14 100 | 7,000 | Communicatlons zone.
Total oo e e 7,000 100 100 | 7,000 | AlL

*Army troops required within the theater because of the presence of Air Force elements requirlog army
administrative support.

¢. Detailed figures on slices appear in paragraphs 47 through 53.
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Section Il. LOGISTICAL FACTORS

266. Supply Factors
These factors are for use as broad initial planning factors. They
do not include tonnages involved in buildup of theater reserves.

Ma,mtena,nce, short tons per day, for each d1v1s1on slice plus
two air wing slices.

! -
2 ! |
‘i 1,146 tons :
1 T y— for Air X '
| 8821tons 1. 2229 tons ! 1,146 tons | Force %
| buk POL ! roquid ! I . =X
33 tons daily for ] -
| Vehs : cach Div | 679 tons enters combat 370 tons:
1314 shice T 1 1,083 lons for Zone daily for Amy troops enters Div
! tonsdry  plus2 ! each Div slico " ared’ daily
: cargo all 1 _air wing {
) Classes ! glices : .
1 1 ok X .
c‘a, 404 tons ;“ 0
Q X
(( | oty -

b. Maintenance, pounds per man per day.

Consumed -(Consumed by|[Consumed by (Consumed by
per man in Army in  [Army in com-|Army in divi-

theater theater, per | bat zone, per [slon areas, per
(Army plus | Army man |Army manin (Army man in

- - : - Ajr) in theater - { combat zone | -such areas
a 10 ’ 10 1 s
(=) 1(—) 1 1(+)
46 39 31 . - 31(=)
78 50(—) 42 37

¢. Initial equipment plus 30 days’ maintenance.

Measure-
ment tons Short tons Long tons
v per man in | per manin | per man in
the theater | the theater | the theater
(Army plus | (Army plus | (Army plus
Afr) Alr) Air)

Initial equipment .. cmiicieiaeo- 40 1.50 1.33
30 days’ maintcnance dry cargo 1.0 .68 . 60
30 days’ maintenance hulk POL. __._ . .o oooiiaii.. .4 .28 .25

Total .o ceen - 5.4 2.46 218

1 In World War 1T, 0.8 of this figure was shipped from zone of interfor and remainder procured locally.

? Bulk petroleum normally is not expressed in measurement tons. This figure 1s provided for the purpose
of comparison with dry cargo. Bulk petrolenm represents 90 percent of all petroleum shipped to the theater.
The remaining 10 percent s shipped packaged and is included in dry cargo.
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267. Evacuation.and Hospitalization Factors

267-268

Kind of bospitalization Quantity required
1, Mobile hospltal units:
1 per div.
1 per corps.
1 per dlv.

2. Fixed hospital beds in the the

ater of operations (general and statlon

7 percent of theater of operations

hospitals). strength.
268. Transportation Factors
a. Capacities of Transportation Mediums.
8hort tons | Long tons
Mediums per day per day | Adequate to maintain
Bighways (average) (see | Gravel ... ___._.._._. 1,000 890 | 2 divisions.
par. 218). 2, 500 2,230 | Oorps of 4 divisions.
8,000 7,140 | Fleld army of 8-12 di-
. . E vislons.
Railways each Way....... Single track. . -.oocooococoaoo 4,000 3,570 | 2 corps totaling 5-8 di-
- - visions.
Double track . _.oocooeue 12,000 10,700 | Fleld army of 12-18 di-
- visions.
Gasollne pipeline____.___. 6-inch. oo v 1,842 1,645 | 3 corps totaling not
more than 12 divl-
. slons.
4-inch__ .. 883 788
Discharge rate.. ... Average cargo ship_-_. 720 633
Across beaches___________ Per.1,000 yards of beach__._. 1,680 1, 500

Capaclties of average ctirgo ship

Capacitles of average train in theater of operations. ..

cargo.”

10,000 measurement tons or 5,000 long tons of Army

1,000 troops or 400 short tons of cargo.

*See paragraph 240n.
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268-269
b. Transportation Requirements of the —Infant.ry Division.” R
Type . Requirement

261 trucks or 5 Trans Light Trk companies in addition to organic transport.
Approximately 1,744 C-119 or C~123 type alrcraft and 339 C-124 type aircraft are re- .
quired to airland an infantry division. In addition to weapons and vehicles, this
. combination provides for the 1ift of 275 tons of supplies and miscellaneous equip-
ment. These aircraft requirements are based on the substitution of light tanks
for medium tanks. 3
Amphiblous assanlt. | Average strength of an-assault division, including shore party and other attached and
supporting elements, is 25,000 men with 5,000 vehicles. If 75 percent of the vehicles
of the infantry division and attached and supporting elements are loaded out with
the division in assault shipping, the requirements in assault shipping for reinforced
divisfon in an amphihious assault are:

4

Extended| Short

Type voyage | voyage
(10 days) |(2-3 days)

APA (Auxillary transport, attack) ____ ... ... 15 9
AKA (Cargo ship, attack) . ... . 6 6
LST (Landing ship, tank) . o oo os 12 36 ~
LSM (Landing ship, medlum)..______ ... 12 12

L8D (Landing ship, dock)......... e 3 3

269. Service Factors : ' -

a. Service Troop Factors. Service troops equal 43 percent of divi-
sion slice; 60 percent of service units are in communications zone, ‘
40 percent in combat zone. .

b. Equipment Factors. One vehicle for five to six men in a balanced

force.
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CHAPTER 10
MISCELLANEOUS

Section . CONVERSION FACTORS

270. Weight

1 L2 3 4 5 6
1 Unlt Long Metric Short Kilo- Pounds
tons tons tons grams
i
2| llongton=__ e eeecmccennn- 2,240
3 | 1 metrleton=_____ 2,204.6
4| 1short ton=___.___ 2,000
5| 1ktlogram=__ .. ... 2. 2046
271. Speed
1 2 3 4 5 6.. 7 8
Statute | Kllometers| Feet Feet Meters | Meters
-1 Unit Knots miles per per per per per
per hour hour minute second minute | second
2| 1knot*=__............ 101. 34 1 6890 30.89 0.5148
3 | 1 mile per hr=_. 88. 00 1. 4667 26. 82 . 4470
4| tkmperhr=......... 54. 68 . 9113 16. 67 .2778
*1 knot=1 nautlcal mlle per hour,
272. Power
1 2 3 4 5 [
- L]
1 Unlt Kilo- Horse BTU* Ft1b Ftlb
watts power per min { per sec | per min
2 | 1kilowatt=_.__... 737.6 44, 250
3 | thorsepower= 550.0 33, 000
4 | 1 btu* per min= 12. 968 778.1

*1 BTU or British thermal unit is the quantity of heat required to raise the temperature of 1 pound of

water 1° Fahrenhelt.

973. Angular Conversions

1 2 3 4 b
1 Unit Radians | Degrees Mils Minutes
2
3

[

NOTE
360°=2r Radians=6,400 mils,
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274
274. Trigonometric Functions.

READ DOWN
Degrees Sin Cos Tan Cot .
0| 0.0000( 1.0000( 0.0000 © 90 .
1 .0175 . 9998 L0175 | 57.2000 89
2 . 0349 . 0994 .0349 | 28.6363 88
3 . 0523 . 9986 .0524 | 19.0811 87
4 . 0698 . 9976 L0699 | 14.3007 86 .
5 . 0872 . 9962 L0875 | 11.4301 85
[ . 10456 . 9945 . 1051 9. 5144
7 .1219 . 9925 L1228 | 8.1443 83
8 .1392 . 9903 L1405 | 7.1154 82
9 . 1564 . 9877 .1584 | 6.3138 81
) 10 .1736 . 9848 .1763,| 5.6713 80
1 . 1908 . 9816 L1044 | 5.1446 79
12 . 2079 . 9781 .2126 | 4.7046 78
13 .2250 . 0744 2309 | 4.3315 77
14 .2419 . 9703 .2493 | 4.0108 76
16 . 2588 . 9650 L2679 | 3.7321 76 .
16| - .2756 . 9613 .2867 | 3.4874 74
17 . 2024 . 9563 .3057 | 3.2709 73
18 . 3090 . 9511 .49 | 301 2 -
19 . 3256 . 0455 L3443 | 2.9042 71 -
20 . 3420 . 9397 . 3640 2.7475 70 .
21 . 3584 . 0336 .3839 | 2.6051 69
2 . 3746 . 9272 L4040 | 2.4751 68
23 .3907 . 9205 .4245 | 2.3559 67
24 . 4067 .9135 L4452 | 2.2460 66
26 . 4226 . 9063 L4663 | 2.1445 65 -
26 . 4384 . 8988 . 4877 | 2.0503 64
27 . 4540 . 8910 5005 | 1.9626 63
28 4695 . 8829 L8317 | 1.8807 62
29 . 4848 . 8746 L6543 | 1.8040 61
30 . 5000 . 8660 L5774 17321 60
31 . 5150 . 8572 L6009 | 1.6643 59
82 . 5299 . 8480 L6249 | 1.6003 58
33 .5446 |  .8387 L6494 | 1.5399 57
7! . 5592 . 8280 L6745 | 1.4826 56
35 . 5736 L8192 L7002 | 1.4281 56
36 . 5878 . 8090 .7265 | 1.3746 54
37 . 6018 . 7986 L7536 | 1.8270 53
38 . 6157 . 7880 L7813 | 1.2799 52
39 . 6293 .71 L8098 | 1.2349 51 o
10 . 6428 . 7660 . 8301 1.1018 50
41 . 6561 L7547 8693 | 1.1504 49
42 . 6691 . 7431 . 9004 1.1106 48 °
43 . 6820 . 7314 .9325 | 1.0724 47 .
44 . 6047 . 7193 .9657 | 1.0355 16
45 7071 L7071 1.0000 |  1.0000 45
Cos Sin Cot Tan Degrees -
' READ UP .
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e - - o @
275. Linear Measure
1 2 3 4 5 8 7 8 9 10 1
1 Unit Nautical Statute Kilo- Cable Fathoms Meters Yards Feet Inches Centi-
miles miles meters lengths | . meters
N ~
2 | 1 nauttcal mitem ool K 11516 18532 8.445°| L0134 |1,88.2 20268 |6080.27 [72,963 185, 325
P .
~ e
oy 3| Pstatutemiles_ oms | > 1. 6093 7:338 | 880 1,600.3 | 1,760 528 63,360 160,633
o i ' | P ' N
-] . e
o 4| tktlometer— .. .5396 e | > 4567 | 5468 | 1,000 |1,006 |3 281 39,370 100, 000
n - - : P N 1. .
= ; T ~_
© 5| 1cablelengthe . oooiiiiiiiiiieeieenne- 1184 1364 a5 | > 120 219.5 240 720 8, 640 21,945
> - - DR R g ~ _
- . [ ~_ |
I R e K L9 | 2 6 7 182.88
m yd . .
- . . - . \ / .
S rfrmeter= I (N IR g | > Loe3| 3.8 39,37 100
r~ L~ ™~
- j <~
8| Vyarde . oo . 5000 o | > 3 36 91.44
pd N
~
9| 1000tm - oo e e 1667 3048 L3333 |- >( 12 30.48
v N
~
10 | 180D oo e e e . 0833 2.540
P NE
: <~
o 11 [ 1centdmeter=. . . ..ceooeeoeccacceccaccecnc]oscoccceecca]cccccacccccfommccemacaacfomcaacamecca|acaemmmmammn|mreccecemnee]coemomamaaas . 0328 . 3937 ><
b VAN

SL3



ATNO 3SN TVI9I440 HOL

276. Surface

1 2 3 4 5 (] 7 8 9
1 Unit Bquare Square Hectares Acres 8quare rods | S8quare meters | Square yards | 8quare feet
miles kilometers
2 | 1square mile= \ 2,59 259 640 102, 400 2, 589, 945 3,097,600  |oooee-..
8 | 1 square kilometer = 0. 3861 \\ 100 247.1 39,537 1, 000, 000 1,196,010  |oooieoece
N H
AN
4 | 1 hectare —. - . 0100 \ 2,411 395. 4 10, 00G 11, 960 107, 841
~
5| 1ecres. . S L4047 \ 160 4,047 4,840 43,560 .
N
6| 1squarerod=___._ . e - - \ 25.20° 30.25 272.25
7 | 15quare meter=___.. . . 03954 \ '1.1960 ' 10.764
8| 1square yardes___ - . . 03308 . 8361 \\ 9. 0600
'
v L] ¢ ‘ Y .

9Ls



277-283
277. Volume
1 2 3 4 5 6
1 Unit Cublcfeet | Imperial {U.S. gallons| Liters Quarts
. gallons
. ~
2 | Cubic foot= ... .. > 6.220 7.481 28,32 20. 02
e ~
~ ~
3| 1 Imperial gallon = ooooo....__. 016054 | > 1.2010 4.546 4,804
pd ~
~ yd
al1vu.8 gallon=oooeeoeeL 13368 wr | > 3.785 4,000
v N
- ~ ~
B 1liter. - ool . 03532 . 2201 . 2642 >< 1. 0567
EAN
6 | 1 measurement ton=...... [ L ) Ry QR
Section Il. PHYSICAL CONSTANTS
278. Speed of Sound
1 2 3 4 5 6 7 8
" Inair (at degrees F.) . In water
1 Unit
10° 7 0° 30° 70° 100° Fresh Salt
2| Feet persec=___.......... 1,039 1,050 1,083 L127 | . 1,171 4,700 4,752
3| Milesperbr=_C_..._..... 708 716 738 768 797 3,205 3,246

979. Speed of Light
The speed of light is 186,324 miles per second.

280. Acceleration Due to Gravity
Acceleration due to gravity is 32.2 feet per second per second.

981. Atmospheric Pressure

Atmospheric pressure is 14.7 pounds per square inch. This is equal
to the pressure exerted by a column of water 33.9 feet high, which is
the theoretical maximum height to which water may be drawn by
suction. '

982. Circumference of the Earth at the Equator
The circumference of the earth at the equator is 24,902 miles.

283. Time Between Moons__
Time between moons is 29 days, 12 hours, 44 minutes.
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APPENDIX
REFERENCES

FM 5-10
FM 5-15
FM 5-35
FM 7-24

FM 9-6

FM 11-22
FM 11-40
FM 17-70
FM 20-32
FM 21-5

FM 21-8

FM 21-25
FM 21-26
FM 21-30
FM 24-16
FM 24-17
FM 24-18
FM 24-20
FM 30-5

FM 55-130.

FM 57-20
FM 57-30

~~FM 100-5

FM 100-10
FM 100-11
FM 101-1
FM 101-56

FM 105-5
TM 5-231
TM 5-240
TM 5-245
TM 5-248
T™ 5-277

458

Routes of Communication.

- Field Fortifications.

Engineer Reference and Logistical Data.
Communications in Infantry and Airborne Infa.ntry
Divisions.

'Ordnance Ammunition Service in the Field.

Signal Operations in the Corps and Army,

Signal Photography.

Signal Communications in the Armored Division.
Employment of land mines.

Military Training. . .

Military Training Aids.

Elementary Map and Aerial Photograph Readmg

- Map Reading.

Military Symbols.

(Classified).

Communication Center Operatlon

Field Radio Techniques.

Field Wire Technique.

Combat Intelligence.

The Harbor Craft Company.

Airborne Techniques for Divisional Units.

Airborne Operations.

Field Servicé Regulations, Operations.

Field Service Regulations, Administration.

Signal Communications Doctrine..

Staff Officer’s Field Manual, G-1 Manual.

Staff Officer’s Field Ma,nua.l Staff Organlza.tlon and
Procedure.

Maneuver Control. _ _

Mapping Functions of the Corps of Engineers.

A Guide to the Compilation and Revision of Maps.

Map Reproduction in the Field.

Foreign Maps.

Panel Bridge, Bailey Type, M2.
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APPENDIX

T™ 5-280 Construction in the Theater of Operations.

T™ 5-283 AFM 90-5, Utilities.

TM 5-285  ° Semipermanent Highway Steel Bridges, 30-, 60-,
90-Foot Spans.

TM 5-350 Military Pipe Line Systems.

™ 5-372 Unit Construction, Railway Bridge.

TM 9-2800  Military Vehicles.

TM 10-1619 Quartermaster Materials Handling Equipment.

TM 30-246  Tactical Interpretation of Air Photos..

TM 57-210  Air Transport of Troops and Equipment.

TC 34, 1952 Land Mine Warfare. :

AR 55-62 Accommodations Awuthorized on Commercml Rail,
‘Water, and Air Carriers:- :

AR 55-130 Transportation of Troops and Other Groups, General."

AR 55-135 Transportation of Troops; Railway Equipment.

AR 55-145 Transportation of Troops; Entraining, Duties En

‘ Route, and Detraining.
AR 117-5 Mapping and Surveying:-- -
AR 785-10 Acqmsmon Expansion, Utlhzatlon and Allocation of
- " Supply and Storage Space.

SR 10-5-1 Organization and Functions, Department of the.
Army.

SR 320-5-1 Dictionary of United States Army Terrns.

SR 320-50-1 Authorized Abbreviations.

DAPam108-1 Index of Army Motion Pictures, Television Record-
ings and Filmstrips.

DAPam310-1 Index of Administrative Publications.

DAPam310-2 Index of Blank Forms.

DAPam310-3 Index of Army Training Publications.

DAPam310-4 Index of Technical Manuals, Technical Regulations,
Technical Bulletins, Supply Bulletins, Lubrication .
Orders, and Modification Work Orders.

AFM 400-5 USAF Logistical and Operational Planning Manua.l

Army Medical Bulletin No. 24, War Casua.ltles

Chemical Corps Book of Standards '

Department of the Army Supply Manual.

Department of the N avy, Pontoon Gear Manual.

JANAP series. :

Report of Activities, Army Ground Forces, WW- II 10 January, 1956.

Supply Bulletin 38-26, Ammunition Day of Supply_(_U) .
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