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PREFACE 
(FOR OFFICIAL USE OILY) 

A brief resume of the condltlox*®;, envlroirniest end limltationo 
of the Controllability Esperiraent t® given In the preface to Volume 
I of this report and the statements therein should be reviewed prior 
to the study of Voitusae II. 

The Plan of the Experiment provided for three logistical ob¬ 
jectives which were stated as follows: 

1. "To determine the logistical support requirements 
generated by the Rifle Company(Referred to as ob¬ 
jective 6 in Volume I) 

2. "To investigate techniques of aerial resupply of and 
maintenance of the Rifle Company.11 (Referred to as 
objective 7 in Volume I) 

3. "To determine the logistical support requirements 
generated by the Combat Group Artillery Battery." 
(Referred to as objective 3, Artillery Support* in 
Volumes I and III) 

However, in the conduct of the experiment it was impossible to 
isolate the Class I and Class III support requirements generated by 
the Rifle Company fron those generated by the Artillery Battery. 

For this reason the first and third of the above listed ob¬ 
jectives have been combined for the purpose of this logistical re¬ 
port into one objective as follows: 

"To determine the logistical support requirements 
generated by the'Rifle Company and the Artillery 
Battery." 

The logistic experiment was conducted within the framework of 
the "Controllability of FENTANA-Type Companies in Mobile Operations" 
experiment. The logistical experimentation followed the same ex¬ 
perimental design as the tactical experiment and consisted primarily 
of collecting logistical data in the field. Data pertaining to 
Class I* IIIp and V supply was furnished by the S4, 1st Battle Group. 



The data pertaining to POL requirements requires further experi¬ 
mentation which will separate those requirements generated solely 
to power non-tactical radios carried in the vehicles fro® over¬ 
all operational requirements. rjlte data pertaining to msunition 
requirement© indicates a need for further experimentation under 
conditions of controlled or limited use of nuclear weapons. 
Vehicle maintenance data requires further investigation under 
conditions of adequate first echelon maintenance. 

The aerial techniques used in Hight Aerial resupply of 
isolated platoons» and the techniques used in vehicle repair and 
radio repair were repeatedly employed, Theo® merit further study. 
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1. (U) General: 

Th© Logistics Report (Volwsae II o£ th® Controllahlllty o£ 
PEMTAM-Type Ccapsnles ln Mobile Operations Report) is in two sec» 
tions. Section I presents the logistical reqalreaents generated by 
the two PENTAMà-Tÿpe companies in the Controllability, Artillery, 
Experiment conducted et HLMR from 6 May to 18 July 1958. Section 
11 outlines Aerial Techniques developed for Aerial resupply and 
aerial maintenance of vohicles and radios during this same experi¬ 
ment . 

2« (OFLUSE) Purpose: 

The purpose of this experimentation was to eatabllah the 
logistical requirement a ganaratad by FENTAIIA-Type coiapanles under 
the concepts of mobility and dispersion on a nuclear battlefield 
and the development of techniques to support such units by the us© 
of the H21C helicopter. 

3. (CHMHA) Conclusions and Recommendations! 

s. Objective 1: 

To determine the logistical support requirements 
generated by the Integrated rifle company. 

Conctuaioni : 

(1) Logistics support requirements for a PENTAMA- 
Type Rifle Company as developed In this 
experiment are valid only for rations, end 
water consumption. The requirements for 
water and rations are shown on page 7. 



CONFÎDENTIAL —MODIFIED HANDLING AUTHORIZED 

(2) Validity of requirement® for POL should be 
established by further experimentation which 
will separate those requirements generated 
solely to power non»tactical radios carried 
in vehicles. The POL requirements are depicted 

on page 8. 

(3) lhe expenditure rates of aaomition indicate 
need for further experiment at ion under con¬ 
ditions of controlled or limited use of nu¬ 
clear weapons, Ain average day of fire is 

shown on pap^ 10. 

Supplementary Conclusions; 

(1) First echelon (driver) maintenance of vehicles 
is less efficient when vehicles and drivers are 
attached than when they are organic to a unit. 

(2) Component replacement system of maintenance for 
vehicles and radios, from a central source, can 
restore equipment to operable status quicker 
than present system of spare parts and organic 
unit maintenance. 

(3) Personnel casualties within an ICG from unre¬ 
stricted nuclear weapon use are beyond the 
capability of organic medical personnel to 
handle. 

(4) In comparison of ton/miles aerial and surface 
resupply the experiment indicated that 3.5 H21C 
helicopters can move the equivalent tonnage 
carried by 1, 2% ton truck in 1/6 the time. 
Additionally the experiment indicated that pal¬ 
letized loads can be picked-up and delivered by 
helicopter more rapidly than by ground vehicle. 
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b. Objective 2; 

To investigate techniques of aerial resupply and mainte¬ 
nance of the Rifle Company. 

Conclusions; 

(1) Aerial resupply is tactically sound, avoids 
partisan activity and becomes more economical of 
time the longer the distance travelled. 

(2) Vehicular resupply permita multiple missions due 
to greater lift capacity and is far more economi¬ 
cal in gasoline consumption. 

(3) Homing and Night Lighting System; The system la 
a good one for guiding aircraft to a rendezvous 
point and activating lights on the ground for 
landing during night flights. It can be used for 
either rotary wing or fixed wing aircraft. The 
device can eliminate the separate need for "PATH¬ 
FINDERS" for resupply purposes. It la a device 
that could be used by isolated units and Aid 
Stations at night. 

(4) The Aircraft Homing and Night Lighting System ir 
a good system for use at night in conjunction 
with supply delivery in forward areas. 

(5) The % Ton M-274 "Mule" la an acceptable mobile 
platform for air lifts. 

(6) The Roller Fluid Transporter la an acceptable 
fuel cell for air lift. 

(7) Aerial resupply of isolated units operating both 
day and night appears feasible under the environ¬ 
mental conditions of the experiment. 
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SECTltm I 

LOGISTICAL SUPPORT REQUIREMENTS 
OF THE RIFLE COHRAOT 

1. (OFU’SR) Oto lectiva; 

To detecaine the logistical support requireaents generated 
by the PEHTANA-Type experimental rifle company and the artillery 
battery. 

2. (Ü) General; 

The logistical data presented in this annex depicts the 
complete logistical requireaents generated by two PENT AHA-Typ« Ex- 
periaental Companies. This data has not been correlated with other 
collected scientific data. 

•r ' •'!('’• " n.;i: 

3. (Ü) Aathority: 

Letter AÄ-jf 322/71 (CBfC) (14 Oct 57), Hq USCOKARC, 
14 October 1957, subject; "Directive for CDEC Experimentation 
Prograa." -,- 

4. (OFLUSE) Sources of Losiatical Pate; 

a. Scientific gersonnel; 

Vehicular Cssualtias both friendly and eneay,. to in> 
elude the causative agent, tfasl nîttéer of slaalated rounds fired 
and the location of the actions as they occurred in tiae sequence 
during the conduct of the experiments. 

.IHf-l.llnlin: /1 tV"h "» ' ' i rv ' . i • ^ 

é. > ,,! :,:,:.11 e •', ^ 

.lljitiS Mi jiyuJiijiWiiti , 'm -'.Mt - .ii.:«. * 

v ^ Ihs narrative accoent of actions and incidents as the; 
occurred í|;itb«Ji«bU*4è:!:e!' each expsriaaatal ¡¡: I] 1 

m i ü lí 
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SüSÉkí lat Battle Gtroiap: 

(1) Rtmber of rations issued daily to each es« 
perima tal coapaay and the tsethod of delivery. 

i j " ' ( 

(2) Nuafrer of gallons of water issued to each 
eseperisentai conpany and the aethod of delivery. 

(3) Aaounts of POL constmed by each experiiaentiil 
company and the method of delivery. 

(4) Humber of rounds of ammunition by type expended 
by each experimental company. 

(5) Number of Radio breakdowns in each experimental 
run. 

d. The 554th Ordnance Company: 

u fahicular Maintenance data. 

•• The Signal Section, lit Battle Group: 

Radio Maintenance data« 

f. The 33rd Helicopter Transportation Company: 
■. f ' ¡J! ii ' • ^ ' 1 • ' '• : " • I ■ 

¡ iFlight Mission datat Troop Movement, Aerial Resupply, 
Aerial Vahicular and Radio Maintenance. 

8« Logistics Experimentation Branch: 

Personnel Casualty Assessment. 

5. fC) Logistical ¡SapportRegnirements: 
in, : .i t .m'!" í: süf ! .r,- :: " ^ vl ' =' • • . " 

«. : »WPIt: ' : '1 . 

(1) Ration.: The »tendard "c" ration presently used 
by the U. S. Amy wea enployed in this atHdy aa 
a standard of Measurement. During the firat two 

-ft# waeka of experiaantal run* the ration was actually 
fad to the troops. (Appendix I to Section I) 
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(a) Cowauy Bally Requiremento - Rations 

CASES OF 
SfRBUGTH MTIOHS/MY WEIGHS MSASURIMEMT 

279 47 17S6 lbs 56.4 cu ft 

(b) Coabat Group Daily RequiresEsnt. » Rations 

CASES OF 
STRENGTH RATIONS WEIGHT MEASUREMENT 

1279 214 8132 lbs 256.8 cu ft 

(2) Water: Dispersed Mobile units require water for 
drinking, bathing, laundry, food preparation and 
for the cooling systen of their vehicles. The 
Aspect of the Water requireaent on the available 
transportation systea can be excessive. In World 
War II thé water allowance per nan varied froa 
1 gallon to 10 gallons a day. Since all water 
used by troops saiat lie chlorinated and protected 
from cohtaainatioa, water is procured at central 
points and transported to the troops. The water 
allowance pit sun In the Expatlaental Companies 
was arbitrarily set at 3 gallons pir nan per day. 
This water wis delivered in either 5 gallon water 
cans or in 250 gallon water trailers. (Appendix 
IX to Section 1) 

(a) CoWpany Daily Requirements - water 

5 GAL. 250 GAL 
STRENGTH CALLOWS CANS WEIGHT TRAILER 

279 837 168 8400 Ibe 3 i 

I i 
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(b) Combat Group Daily Rcquireseot » Water 

5 GAL 250 GAL 
STRENGTE ? CANS WEIOIT TRAILER LOADS 

1279 768 39,400 Iba 16 

(3) POL: The data on POL conau*ption is taken fro* 
the operations individual daily trip tickets* 
Normally each vehicle of an erperiBental company 
waa filled to capacity with gasoline and oil - 
prior to the initial junrp-off fro* Tule Bivouac 
at the beginning of the two day experinental run. 
Resupply was effected at the adainlatratlve breaks 
between situations. A 3000 gallon tanker truck 
was used for this purpose. Emergency requests 
for POL were filled administratively. However, 
during ,,Ccntrollability1' on several occasions 
POL was delivered by H21 helicopter, tactically, 
using either 5 gallon cans or the Roller Fluid 
Transporter. These deliveries will be discussed 
subsequently in "Aerial Resupply." The POL con¬ 
traption data, per type vehicle presented, is in 
wide variance to both manufacturers specifications 
and the consumption factor previously evaluated 
in the "Hobility Experiment." In "Controllability," 
radios in vehicles were not only in greater quan¬ 
tity than normally used but were required to be 
continuously in operation. This factor neces¬ 
sitated the constant operation of vehicle motors. 
(Appendix III to Section I) 

(a) POL Requirements Experimental Company: 

Total requirement per 100 miles, 9646 gal¬ 
lons of gas and 34 quarts of oil. 

(b) POL Requirements per ICG: 

38,584 gallons of gasoline. 136 quarts of 
oil. 

8 
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(4) Materiel Replacement: 

(a) Vehicles: 

(1) In thi© study a "Total Kill" assea- 
siaient by the umpires and evaluators 
aeant the total loss of the vehicle! 
its weapons and its radios. "Mobile 
Kill" meant a damaged, recoverable 
and repairable vehicle, with no loss 
of personnel, weapons or radios. A 
"Hit" was disregarded in the com¬ 
pilation of logistical data. (Appen¬ 
dix VI and Appendix VII to Section I) 

(2) Average Dally Vehicle Replacement 
Integrated Conbat Group: 

k TON M52 SELF 
TRUCK PROPELLED APC TANK 

22 .5 88 9 

(b) Weapons: 

In this study a killed vehicle was inter¬ 
preted as the total loss of the weapons mounted 
on those vehicles regardless of the possibility 
of recovery. The weapon replacement requirement 
was of primary Importance, the loss of fire¬ 
power was only of secondary importance. The 
loases of personnel and the losses of vehicles 
have already accounted for the loss of fire¬ 
power. 

Replacement Requirement - Per Day 

1 '{ : I • 1 ; 

HBAPOH 
105 

SP DART 
Me 

30CAL 
90mm 
TANK 

Í06 
RECOIL 

3.5 
RL 

NUCLEAR 
LAUftCKRR 

4.2 
MORTAR 

1 f. 1: i : 

COMPANY 1.35 

in
 

<
n

 • 
^
 

»"4 61.1 4.8 14.7 27.9 2.25 6.05 

ICG_ 5 uj5 fi - 244 19 59 112 9 24 
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(c) Radio Equipment: 

The Mal tipi ici ty of radios, required for 
umpires as well m for tactical use, mounted in 
vehicles of all type a staggeringly increased the 
radio replacement factor. If a single type radio 
was carried in each vehicle the requirement would 
he more realistic., 

Á "Total Kill" on a vehicle meant the "Total 
Rill" of all radios carried in the killed vehicle« 
Daily average: 

RADIO 
TYPE 

AN / GRC VRC 
10 

PRC 
6 . 19 8 

COMPANY 9 88.5 22 109 

ICG 36 354 88 436 

(5) Ansunition; The ammunition requirements were de¬ 
rived from two sources* The 1st Battle Group S4 
based ammunition expenditures on the nwiber of 
blank rounds used and the number of simulators 
used. The Controller based their data on Missions 
requested and delivered. (Appendix VIII and 
Appendix IX, Section I) 

(a) Average day of fire per Company - 
Conventional 

RIFLE 
MG 

30CAL 
90sm 
TANK M0RITZKR 

4.2 
MORTAR 106 DART 

3.5 
RL 

ROUNDS 2088 5780 14 884 18 22 9 22 

HEIGHT 115# 377# 833# 18.564# 1260# 1309# 595# 13091 

The average daily weight of Conventional ammuni¬ 

tion was: 
Infantry Company 5,768 lbs 

Artillery Battery 18,564 lbs 
24.362 lbs 

10 
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(b) Average day of fir® per Coapaay - 
Nuclear Weapons 

MINES 
LIGHT WEAPON 

DC A 
mkn weapon 

DC B 
OTHER 

NUCLEAR 

{TOMBEE 0.5 6 7 15 

(c) Average day of fire per ICG 
Ccaventional Ammunition 

RIFLE 
mg 
30CAL 

90am 
TANK MORITZER 

4.2 
MORTAR 106 DART 

3.5 
HL 

BOUNDS 
8.352 23.120 56 3.536 72 88 36 88 'IIlkLiilJ 

WEIGHT 520# 1.392# i 3.3324 74.256# 5.040# 5.2364 2380# 15?C 

(d) Average day of fire per ICG - 
Nuclear Weapons 

MINES LIGHT WEAPONS HEAVY WEAFCTJS 
OTHER 
NUCLEAR 

NUMBER 2 24 28 60 

(e) Daily tonnages Ammunition 
Resupply ICG 

Infantry Companies Artillery Batteries 

11,5 tons Conventional 37.25 tons 

b. Etrint enanca: 

(1) Vehicle Maintenance: 

(a) General: Ute data collected and presented 
on Vehicle Maintenance was taken from the 
daily reports of the S4f 1st Battle Group 

11 
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and the records of the 554th Ordnance 
Company. Minor repairs to vehicles were 
effected by crews of mechanics dispatched 
from Tule Bivouac to the distressed ve¬ 
hicle. Where practicable repairs were 
effected at the site. Vehicles requiring 
major shop»type repairs were evacuated 
either by wrecker or tank retriever, 
depending on the size and weight of the 
vehicle, to the 554th Ordnance Company 
at Tule Bivouac. Maintenance and re¬ 
covery were effected administratively. 
Ordnance Corps precepts and procedures 
were followed. Maintenance of vehicles 
effected by air will be discussed in 
Part II of this report. (Appendix X to 
Section I) 

(b) Vehicle Operations: 

(1) Wheeled Vehicles were organic to the 
unit. Assigned drivers, members of 
the experimental companies operated 
and maintained these vehicles with 
Command Supervision. 

(2) M°59 Armored Personnel Carriers were 
attached to the experimental compamies. 
The vehicles and drivers were from the 
Mortar Company. Experimental Company 
Comeanders exercised little super¬ 
vision over these attached personnel 
with the result that normal first eche¬ 
lon maintenance was neglected. This 
resulted in numerous breakdowns. 

12 
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(3) The M»52 Self Propelled tracked gon- 
carrier® were the organic property of 
the Artillery Battery Cossaand. Super¬ 
vision of maintenance was excellent. 

(4) The M-48 Tanks were the organic property 
of the aggressor force. The drivers 
were member® of the aggreaeor force. 
Cofisaand Supervision of maintenance was 
excellent. 

(c) Vehicle Breakdown® by Echelon 
of Maintenance 

OMIT 

...t 

DATES M59 M52 M48 %ton 3/4ton 
MAinr ECHELO* 
"I 2 T~ 

A 
B 
A 
B 
B 
A 
B 
A 
A 

6-7 H»y 
8-9 May 
20-21 May 
22-23 May 
3-4 Jon 
5-6 Jim 
30JUII-1 Jul 
2-3 Jnl 
15-16 Jul 
17-18 Jul 

27 
17 
15 
10 
15 
26 
16 
18 
26 
10 

2 

1 
1 

4 
1 

1 

1 
6 
3 
2 
6 
4 
7 
6 
2 
4 
1 

6 
2 
1 
1 
2 
1 
1 
2 
4 
1 

15 
12 
14 

3 
9 

22 
10 
15 
20 
8 

(d) Mature of Breakdown®: (See Appendix X to 
Section I) 

(ft) Time Requirement: Evacuation and repair® 
¿i of vehicle®. (See Appendix IV to SectionÏI) 

(2) Radio Maintenance: 

(a) General: Radio repair waa effected by air. 
Radio repair men were flown by H21C to ve¬ 
hicle® when notified of a radio failure. 
Radio® were exchanged. The average time 
for such exchange va® ten (10) minutes. 
The evacuated radio® ware delivered to the 
radio repair shop. Repaired radio® were 
then Returned to a radio pool for sub¬ 
sequent exchange. 

13 
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(b) Radio 3scbaagÊ mà Repair: 

UNIT DATES RT67 RT68 RT70 PP112 
A 
B 
A 
B 
B 
A 
B 
A 
A 
B 

7 May 
8 May 
20 May 
22 May 
3-4 Jun 
5-6 Jun 
30jun-Uul 
2-3 Jul 
15-16 Jul 
17-18 Jul 

ï 
1 

1 
1 
7 
6 
4 
2 
5 
2 

1 

1 

1 

2 

2 

¢. Periopnel Casual tie s tad 
Evacuation Requlreaeats: 

(1) General: In the Controllability Experiment the 
Armored Personnel Carrier vas considered as a 
'•Mobile Foxhole." Men fought from vehicles and 
only rarely dismounted. The Armored Vehicle was 
considered relatively Inmune to the shell frag¬ 
mentation of indirect fire. A template evalu¬ 
ation was used to assess nuclear weapons casual¬ 
ties. Personnel enclosed in Armored Vehicles 
at prescribed distances from the Epicenter had 
relative imsnmity to the thermal, blast and 
radiation effects of nuclear weapons. A ve¬ 
hicle kill was presumed to mean injury to all 
occupant« of the vehicle. (Appendix IV and 
Appendix V to Section 1) 

(2) Casualty Assessment factors: 

(a) Conventional weapons from FM 101-10 

Dead 251 

! : i, Immédiate Evacuation 25X 

Delayed Evacuation 25% 

Return to duty 25% 

14 
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(b) I&iclôar «sapons Casualties : Surgeon 
Ceaeral's Office 

Dmd or dying 36% 

laoiediate Evacuation 10% 

Delayed Evacuation 26% 

Return to duty 22% 

(3) Average Casualties per Company per Day: 

iOCLEdl CQWlRÇIQHâl. TOTAL IMK KVAC DELAYED KVAC 

156 
% ■ » * 

155 311 _ãâl 75 

..1.1 I 4 -I HI" Ij 

I 

I 

i 

11 

* i 

jt'.il ■ 
r i .: 

7 • . • 1 i 

k :Í ;i| 1 
M 
V.t' * % 

•It 

gil 
Íí 

li ; f: 

»■wM 

Ml 

(4) Integrated Coabat Group Casualty Expectancy 
and Evacuation Requirtuants. Average per Day. 

RDCLXAI 

1
 

1
 TOTAL ! DM EVAC 

I ' • ' 4 

\ DELATED EVAC 

692 698 

• * 1 r 

1390 

M 

285 1 1 354 

4* Coanarlion Aerial Resupply and 
Coairentlonal Surface Reiunnly ? 

V i i» * fi 

, A coaparlson in terns of toa-alles between aerial re 
supply and ceoÿentlonal surface resujpply was wade frön thé 
data collected during the experiment. 

(1) Integrated Cowbat Company raquiraa per day: 

(a) Class 1, looi- umà Hater 
'1 •• • .-'Jl I !•*' • I 

11,186 lbs 
a • 2e t a . ' I r 1 'i 

Claaa S>I, Gasoline in 
¥ :¾ H 

cans 
l-iri •fJli • ,u 

81,060 lb» 
•* * 

*, i*\ i .:,1 

Class V ;Tü!n 'Nn¡ • !M 'id ^'l ¡ 

■ typ*» . c-KíTi 

i i' >' 
i* ' - K 

i ' rj 

*1 . lr 
. u l |f|! 

.i i i) .tilli • 

• ■' totil Tons 
• ,1 -A ? r'i.' [. !. ! .i •• 1 * i ' ' -vi 

57.81 
I » 

''h i .1 I I 
Si; -I 

r 
ji 15 

!» •V J 

TIT I IU. 11. 

I«n I"*** ■ M.4« « ) •» r»- 

i , V. : 

! i I I'i • ! ■ !i¡. 1 !' i 

'^rrirn-ti i '.ft-11 if| i-'-m ii ,i¡,'(ii¡" .f-i. •tiff—' m . -jr^ 

" i 'il, I !• :í '-i ' . iü:.1. ! • , 
,! -I 

I ¡ ■ 

l! 

M 1 : ' !• ' i 
t ; 

i 
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(b) Other Factor«: 

(1) Diotance FIDO to Conbat Group 
Supply Point» 

Ground 16 talles 

Air *6.2 ailes 

(2) Mlles per hour. 

Ground « 25 aph 

Air » 60 nph 

(3) Load Capacity. 

Ground^ 2½ ton truck load 5 tons 

Air, H21C helicopter 2500 lbs 
palletized external load 

(2) Comparison in tons and ailes: 

METHOD 
TONS/ 
MILES 

VEHICLES or 
MISSIONS 

TIME REQUIRED 
PER VEHICLE 

GROUND 57.81/16 12» 2½ ton trucks 3¿ ain. 21 Seconde 

AIR 57.81/16 42. H21C alésions 6 ain, 12 seconds 

(3) Conceivably 6 H21C helicopters could» asking 
7 trips each9 aove the saae number of tone 
to the saae destination in the saae time. 
The advantage of airlift is not only shortened 
alieage and tiae but in the rapidity with 
vhich palletized loads can be picked up at 
FIDO and deposited at the Coabat Group Supply 
point with a alniaal personnel requireaent; 
i.e., trucks do not huve to be loaded and then 
unloaded* 

16 
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ft* ffitft Log! b tical Ittpact of the 
AutOMtic Regupply Systftitt: 

A deteraination in terns o£ ton^ailes, vehicle and 
POL requirenenta and the logistical impact generated by the 
automatic resupply system from FIDO to the Supply Point of the 
Conbat Group ws made from the data collected in the experiment. 

(1) If, as calculated in paragraph 6, the Inte¬ 
grated Combat Company requirement is 57.81 
tons per day to be moved by 2½ ton trucks 
an average of 16 miles per vehicle then, 
twelve 2½ ton trucks will move 57.81 tons 
16 miles. 

(2) POL gasoline requirement. The 2% ton truck 
requires 1 gallon of gasoline for every 3 miles 
travelled. < The mileage from FIDO to Combat 
Group Supply Point and return to FIDO is 32 
miles. Hence, 12 trucks x 32 miles -f- 3 miles 
per gallon of gasoline equals 128 gallons of 
gasoline required. 

(3) Additional Logistical Impact: 

The time of travel and the gasoline 
required has minimal logistical Impact 
when one company is considered. The 
entire Integrated Combat Grohp would 
require 234.57 tons/16 miles. This 
requirement would require 47 ^ 2½ ton 
trucks x 32 3 miles/gallon or 
1504 gallons of gasoline. 

Conceivably the twelve 2½ ton trucks 
could mike four round trips. However, 
these trips would be at wide-spread 
Intervals in time due to the tins re¬ 
quired for loading and unloading. The 
hendíIng Of 234.57 tons of supply would 
rtquire a number of psrsonnel both at 
FIDO and at the Integrated COabit Group 
Supply Point. 
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6* (C) DiscuBslon: 

•« GmeváLi. 

Mwi concept of Mobility end Pirepower” plus the 
dineuelons o£ n nucleer battlefield radically change the logisti¬ 
cal concepts and requireaents fro* the conventional warfare of 
World War II and Korea, 

s -I. 1 •" . 
Í2BÍSEÍS& Rcqolgeaenta: 

(1) Rations : Rations of necessity will have to be 
standardized, light in weight and easy to pre¬ 
pare, Such rations will require no refriger¬ 
ation. If they ate to be air dropped» econoni- 

. tJl*y wist require less aircraft, be 
:*! packaged to elimínate breakage and accurately 

propped to minimise losses. 
ff.- ,n '. \V ' 1,, ; ■ , .¡ . 

i, t in; this study conventional QM "C" ration was 
used. The new QM irradiated dehydrated ration 
will be lighter, less bulky and easier to pre- 
pare. ,, :1 

(2) Water: Water can, be a tremendous bulk and 
weight and impose a considerable strain on 
transportation requirements. The 3 gallons 
per man per day used in this study is a 
minimal requirement, it permits no washing 
0* clothes, little bathlng aad a minimum for 
weter-cooled vehicles. 

! lih I 
(3) POL Requireaents: The daily POL rsquirsmsnt 

fpr cither a coapany or a Combat Group uaing 
• tracked vehicle* is ataggariag. Hoveaant of 

100 ailca per day per vehicl. with radio* 
operational 24 hour* a day a* depicted in the 

i Controllability Eapcriaeat,, uaing gaaollnc as 
SUMM f PifWollMt would saquir* sfiioti» of aithar 

ground tankers or aarialtankar* par division 
•i,:-«3 iffe4fyi*ä': :» !t- ■ i :< i 3? 
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(4) Vehicle Maintenance: From a maintenance 
viewpoint the attached vehicle® to the 
Experimental Companies, the M59 and M84 
Armored Personnel Carriers suffer severely 
in comparison to the wheeled vehicles, tracked 
self-propelled artillery and tanks which were 
organic to units and had close Cosssand Super¬ 
vision. 

The drivers of the attached MSd's and M84's 
ignored first echelon maintenance. They 
received no aid from vehicle crews in ef¬ 
fecting first echelon repairs. As a result 
the demands for Ordnance Support were con¬ 
siderably greater than they should have been. 
Neglected first echelon driver maintenance 
resulted frequently in the need for second, 
third and fourth echelon maintenance that 
could have been minimal. 

At the Integrated Combat Group level, Ordnance 
Support should be organized on a Components 
System rather than on a Spare Parts System. 
Components, such as carburators, fuel pumps 
and entire motors with harness in this study 
were more rapidly exchanged than the replace¬ 
ment of individual spare parts. When aerial 
maintenance of ground vehicle« was used, 
vahlcles disabled in the field were returned 
to action far more rapidly than undar the 
present system of using spare peres» 

Caxmabilisation for components of vehicles 
rendered unserviceable by either breakdowns 
or enemy action will be a necessity if mainte¬ 
nance requirements are to be met. Such can- 
nabillzatlcm is feasible using teams of mechan¬ 
ics transported by helicopter. Damaged com¬ 
ponents should be evacuated and replaced by 
intact components. 

19 
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(5) audio Maintenance: A «inilar coKponerats ayatca 
should be in effete for malfunctioning or damaged 
electrónica equiment. In thia study the average 
exchange time for radios «as ten minutes. Travel 
time for repair crew «as drastically shortened 
by the use of the H21C. 

(6) Personnel Casualties and Evacuation: The number 
of medical pcroornel, 2 Medical Corps Officers 
and 40 enlisted personnel assigned to the Inte- 
grated Coabat Group is wost unrealistic. 

Twenty»three company aid men would have 1251 
casualties to find, tag, dresa and collect in 
24 hours in a rapidly moving situation over a 
large area* a sheer impossibility. 

Five ambulances and ten men would have to move 
a minimum of 316 conventional weapons casualties 
and 242 nuclear weapons casualties requiring 
separate handling and special handling. The 
diatancee to air evacuation points would be long. 
This is another impossible task. 

Two Medical Corps Officers and seven enlisted 
men would have 316 conventional weapons casual¬ 
ties and 242 nuclear weapons casualties requir¬ 
ing separate handling, plus numerous men or 
injurien and illnesses to treat, drees, admin¬ 
ister, administrate, feed and load on aircraft. 

¢7) Vehicle Loases: 

(a) The Blue Force vehicle losses seem extra¬ 
ordinarily high. A compariaon of losses 
to conventional weapons and to nuclear 
weapons is of no great significance. 

' ' ;r i ' ii 

(b) The daily vehicle replacement requirement 
indicated by losses assessed in this ex¬ 
periment per Combat Group are so tremendous, 
particularly as pertains to Armored Person¬ 
nel Carriers, that our national economy 
could not keep up with the demand. 

CONFIDENTIAL 
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(c) la si comparison of vehicle loase© md eneny 
vehicle kills of Company k with a captain 
commanding and Company B with a major plus 
a ataff for additional control, losses were 
about even, enemy kills were in favor of 
B type companies. 

(d) Vehicle kills in the Controllability Experl- 
men are extraordinarily high. Troops mount¬ 
ed in Armored vehicles are less vulnerable 
to nuclear weapons. 

(è) The Armored Personnel Carrier, because of 
high silhouette and thin armor, is not a 
good mount for direct fire weapons. It 
should be regarded as a "Mobile Foxhole" 
and not as an offensive combat vehicle. 

(8) Weapons Losses; In this study a "Total Kill" 
assessment on a vehicle meant the loss of the 
weapons mounted on or carried in the vehicle. 
The weapons mounted on or carried in the Armored 
Personnel Carrier suffered the greatest losses 
and required the greatest number of replacements. 
These were tfhe Machine Gun, Ctl .30, the 106 
Reroilless Rifle and the 3.5 Rocket Launcher. 
Indirect fire weapons had few losses. Losses 
of Tank 90nm weapons were considerably less than 
the Armored Personnel Carrier mounted weapons. 

(9) Ammunition Expenditure: 

(a) In the first half of the Experimental Runs 
the Experimental Company Coomanders stressed 
the use of conventional weapons to the neg¬ 
lect of nuclear weapons. They discovered 
that in Casualty Assessment armored vshicles 
were Immune to smell arms fire and indirect 
fire. Direct fire weapons were used in¬ 
creasingly and numerous direct fire nuclear 

t*1 weapons were used from then tb the last 
experimental run. The use of indirect fire 

a ¿id' smsll arms fire, particularly those of 
~ the experimental rifle companies, decreased. 
The use of artillery fire was minimal. 
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'1 . ï . ,1 , ' :! M¡ i¡ i . I 

• il: 0>Y troop® to regard the Armored Person- 
, nel Carrier© m "Mobile Foxholes" from 

OTieh they will fight, then goiae thought 
t-' should be given to a change in our weapon© 

system» Fewer different classes of weapon 
at the Combat level would mean fewer types 
of ammunition to be stocked and shipped<» 

. ¡t : 

(c) Huclear «Braunition regardless of size will 
require special handling and shipping par¬ 
ticularly at the Integrated Combat Group 
level » Transportation carriers oust be 
devised for these weapons. 

7. (Ç-MHA) Co elusions; 

a. Logistic Support Requirements;; 

(1) Logistical support requirements for a PENTANA- 
lÿpe Rifle Company as developed in this experi¬ 
ment are valid only for rations and water con¬ 
sumption. 

(2) Validity of requirements for POL should be 
established by further experimentation which 
i*lll separate those requirements generated 

bo power non^tactical radios carried in 
vehiclesM 

(3) The expenditure rates of ammunition indicate need 
for further experimentation under conditions of 

: i , controlled or limited use of nuclear weapons. 

r, Supplementary Conclusions: 

» , (1) First echelon (driver) maintenance of vehicles 
is lese efficient when vehicles asú drivers are 

¡if„ attached than when they are organic to a unit. 

(2) Component replacement cystem of maintenance for 
vehicles and radios, from a central source, can 

v i to pp^able status quicker 
íhaa presept system of spare parts and organic 

. *-m in 
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(3) Personnel casuel ties within an ICG from unre 
stricted nuclear weapon use are beyond the 
capability of organic medical personnel to 
handle. 

(4) In comparison of ton/miles aerial and surface 
resupply the experiment indicated that 3.5 
H21C helicopters can move the equivalent ton** 
nage carried by one 2¾ ton truck in 1/6 th® 
time. Additionally the experiment indicated 
that palletized loads can be pick&i-up and 
delivered by helicopter more rapidly than try 
ground vehicle. 
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SECTION II 
(COHFIDBNnAL-MODIFIEB MMhim AUTHORIZED) 

AERIAL RESUPPLY 
AND 

MAINTENANCE 

I- Objective: 

To investigate techniques of aerial resupply and sainte- 
nance of the Rifle Company. 

2. General: 

a« The employment of aaall fully mobile forces moving 
rapidly over wide areas of terrain, in dispersed positions on a 
nuclear battlefield, poses considerable problems for those re« 
sponsible for logistical support. 

b. The PENTANA-concept of logistical support provides 
a minimum of technical service personnel to perform the support 
mission required. A secure HSR (Main Supply Route) will not 
exist. Enemy troops will be able to operate between and behind 
/friendly forcés. If conventional ground support is used land 
trains will requlra security forces sufficient in sise to fitfit 
their way to combat units. 

Aerial delivery of supplies, evacuation of casualties 
and maintenance of ell types should provide rapid support and 
require less personnel than surface means. 

3. Operational Concepts and Tachnlquta: 

s. Might Aarial Rasupnlv: 

One platoon of each experimental company was auto¬ 
matically resupplied with rations, water, ammunition and POL, at 
night between the 4th'and 3th situations of each experimental run. 
Might deliverÿ la tactically secure. 
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Sigfet Homing and Li^htliag Sysfcem: 

_ . ^ A night hewing and lighting systtsm m® designed and 
fabricated to enable the platoon to act m its ami pathfinder 
tesa and to enable the helicopter pilot® to deliver required 
supply at night to exact location® at specific times with a «axi- 
mm of safety« This apparatus i® described in Section IIp Appen« 
dix !• 

o. Mobile Platfora: 

The Mechanical Mule M»274, was used a® a nobile plat- 
fora for the delivery of rationss water, aaaunition and heavy 
maintenance parts and tool®. The use of a aobile platfora reduces 
the number of supply personnel required. At the supply point the 
loaded «ule is picked up by the helicopter. At thr platoon de¬ 
livery point one man mount® the mule and drives it away. The 
loads do not require transfer or handling. After the delivery of 
a loaded aule the helicopter picks up an unloaded aule in ex¬ 
change. (Appendix II to Section II) 

d. Roller Fluid Transporter: 

The Roller Fluid Transporter with a 500 gallon 
capacity was used as a Mobile POL cell. The H21C helicopter 
can carry it is a sling lotd when it contains a aaxiaua of 300 
gallons of gasoline. This amount is usually sufficient to re¬ 
supply one platoon with POL, One vehicle and two men can handle 
it- Its puaplng equipment using the exhaust of the towing vehicle 
can readily and rapidly force gasoline into the vehicle to be 
resupplied. (Appendix III to Section II) 

*• Aerial Resupply; 

A single rifle platoon was supplied with rations, 
water and gasoline during the hours of darkness 
twice weekly using the helicopter H21C. Rations 
and water were loaded on the % Ton Mula M124. 
Gasoline was carried in the Roller Fluid Trans¬ 
porter- These were external loads carried in 

Strength of Platoon; 28 Personnel, 5 Armored 
Personnel Carriers. 

C ON FID ENTIA UNMODIFIED HANDLING AUTHORIZED 
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Coaparlaon Aerial Delivery 
vs Ground Deliver?! 

In each run 196 Ibo of rations, 
2175 lbs of gasoline were carried. 

935 Ibo of water and 

Platoon 1-Aerial Delivery J Platoon g-flmunrt Delivery 
TOTAL TOTAL POL , TOTM. TfiTAT. pnrr. 
WILES MIN CONSUMED VEHICLES MILES MIN CONSUMED 

2 H21 30 40 110 Cal 

If 30 60 134 fl 

rt 35 70 150 I» 

2½ Ton 
Truck & 

G&i 
Tanker 

ti 

36 108 10.32 

36 108 .32 

38 114 91 

II 20 60 150 " it 22 66 6.31 

it 30 60 120 " h 36 108 10.32 

it 
.i^ i 20 65 155 " It 22 66 6.31 

II 20 60 200 II II ft 66 6.31 

It 28 60 135 " ti 32 96 9.31 

h 30 60 135 n it 108 10.32 

i ' 
f Ml H|1 

» il 

Bnergency POL Delivery: Several air Dissions carrying 
eaergency replenishment of gasoline and oil were nade and several 
such aissions were aade on the ground. In these missions the 
tiae advantage because of speed of travel was definitely in 
favor of air by a considerable aargin. 

'!' i {M 
• H; 

t • .. » 

_*r Maintenance in Conpariaon 
ítttional Vehicular Malntthincfò: 

V. ni 

4* Procedura 

The Battle Group S4t when notified by the Expert 
«entai Company Executive Officer of a vehicle breakdown, dis« 
patched *hen available an H21C helicopter to the scenee The 
helicopter carried the neceesary se chantes, component parts 
and tools to effect the indicated repair. 
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cío insu® sut i a i—m odi fi e d hand y w e a u tu o r ¡zbú 

When the helicopter approached the area of the 
diatreeaed vehicle» the operator threw mt m ignited green 
83®ok® grenade to attract the pilot sad to indicate the direction 
of the wind. 

If. «erial service was not available» the 554th 
Ordnance Coüpány dispatched mechanics, tool a and a wrecker. In¬ 
variably, pther than simple repair® resulted in the evacuation 
of the vehicle to the field shop of the 554th Ordnance Company 
or to Fort Ord, 

b. Motor Vehicle Maintenance Time» Air vb 
Ground» Component Replacement vs Parts 
Replacement: (Appendix IV to Section II) 

(1) Fuel Pump Repair or Replacement; 

TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

15 min 1 hr 
1 hr 

15 min 

28 min 45 min 
1 hr 

13 min 

41 min 1 hr 
1 hr 

45 min 

15 min 
l hr 

30 min 
" 1 hr 
45 min 

TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

2 hr® 
10 min 

2 hra 
30 min 

4 hra 
40 min 

3 hrs 1 hr 4 hrs 
2 hrs 

45 min 
1 hr 

20 min 
4 hrs 
5 min 

1 hr 
12 min 1 hr 

2 hrs 
12 min 

Replace Battery; 
N't *: ft 

AIR 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

15 min 5 min 20 min 

15 min 10 min 25 min 

GROUND 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

30 min 5 min 35 min 
1 hr 

15 min 10 min 
I hr " 
25 min 
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(3) Replace Engine 

Imr 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

10 min 57 «in 
1 hr 
7 «In 

10 nln 
52 nln 
17 sec 

1 hr 
2 ainl7®ec 

10 «in 
44 nin 
47 sec 

54 «in 
47 sec 

GRODHD 
TRAVEL 
TIME 

MAINT 
TIM 

TOTAL 
TIME 

2 hra 
8 «in 

; 38 hio 
30 «in 

40 hra 
38 ain 

2 hra 
30 «in 

38 hra 
30 nln 41 hra 

1 hr 
10 «in 38 hrs 

38 hra 
10 «in 

(4) Replace Raad Wheel: 

AIR__GRODHD 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

40 «in 60 «in 
1 hr 
40 «in 

50 «in 20 min 
1 hr 

10 ain 

TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

15 ain 15 nln 4 30 ©in 

54 «in 
i hr 

26 nin 
2 hra 

20 «in 

15 ain 15 «in 30 «in 

(5) Replace Fuel Line: 

AIR_ _GROUND 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

1 hr 
30 «in 45 ain 

2 hrs 
15 «in 

TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

20 ain 1 hr 
I hr 
20 rain 

(6) Replace Water Hose 

AIR_GROUND 
TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME 

1 hr 
30 «in 20 ain 

1 hr 
50 ain 

TRAVEL 
TIME 

MAINT 
TÏME 

TOTAL 
TIME 

20 «ln 1 hr 
1 hr 
20 ain 

29 
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(7) Brok®E Tacometer 

mm 
TIME 

-, M^EKT 
tíme 

20 min 55 min 

TOTAL 
TIME 

15 xain 

TRAVEL 
TIME : 

MAIwT 
TIME 

TOTAL 
TIME 

40 min 2 hr. 
2 hrs 

40 »in 
- ¡;.hi 

” • ; Aerial Radio Maintenance in Conparlgon 
to Ground Radio Maint^nanc®; 

General : Aerial Radio Maintenance using the helicopter 
H21C was eiaployed wheneyer aircraft was available e In this type 
of aaintenance like radios were exchanged. During the periods 
when airlift vu,not available r^Q repair crews travelled 
along the ground. In some cases radios were exchanged; in others 
the radio was evacuated to the Signal repair shop, repaired and 
returned. - 

TYPE 
RADIO 

TRAVEL 
TIME 

MAINT 
TIME 

TOTAL 
TIME REMARKS 

RT 70 10 min 5 min 15 aln 25 miles 

RT 68 15 min 
\l n 'Si,,- 

5 min 20 min 17 Kile. 

RT 70 18 min 12 nln 30 aln 15 miles 
Jiihj-i ,i 

RT 68' 72 
„lUu 

min 18 min 
f 

90 aln 
25 miles Wrong 

Direction 

TYPE 
RADIO 

TRAVEL 

IÄ- 

MAINT 
ÍTIME' 

TOTAL 
TIME REMARKS 

' RT 68i 
T ^ 
60 imin 15 aln Í75 rmin : 25 alle. 1 

•Jljlif i!, 
RT 68 51 min 10 min 29 aln 

17 mile. -6 hr* 
29 aln repair ' 

RT 68 51 min 5 min 
6 hrs 

44 min 17 miles repair 

RT 68 65 aln 5 min 70 min 27 miles 

RT 68 200 aln 5 min 205 aln 
25 miles Wrong 

Location 
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7, Discussion: 

a. The Aircraft Hgging and Might 
Lighting Syatea: 

(1) This system designed by CDEC’s Logistical Ex¬ 
perimentation Branch of Field Operations and 
fabricated by the Fort Ord Signal Repair Shop, 
performed its intended mission in a success¬ 
ful manner. It was used at night in ten (10) 
experimental runs to deliver food, water and 
POL for one platoon of the Experimental Com¬ 
pany. The designated platoons and their 
locations and distances from the Battle Group 
Supply point were varied, (Appendix I to 
Section II) 

(2) The ARC-44 Radio in the aircraft, tuned to the 
same frequency as the ÀN/PRC-10 Radio on the 
ground with the platoon to be supplied, was 
accurate at a range of 13 miles and an eleva¬ 
tion of 2500 feet. The Homer was activated 
and deactivated regularly without difficulty. 
The lights on the ground were activated and de¬ 
activated without difficulty. 

(3) The Syatem as presently fabricated is fragile. 
The coils of cables used from the control box 
to the ground lights give the system too much 
bulk and too much weight. When too many radios 
are in use on bands close to those being used 
for the Homer and the Night Lighting System, 
these radios when transmitting activate and 
deactivate the system. 

b* Mobile Pallet Concept: 

(1) The concept of a mobile pallet is a good one. 
The preloaded pallete as slinglosds can be 
readily lifted by the H21C helicopter if 
Pallet and load do not exceed 2500 lbs and the 
air density is not rendered too thin by te^er- 
atures in exceaa of 90° F. The loads era landad 
with ease and without breakage at the exact 
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locaticm designttttd. The loads once »ode up 
ore delivered to the cansimer without «ultiple 
handling, with m eeonoay of mmpomt:. Loaded 
Pallete can be readily driven or towed away. 

(2) The ¾ Ton Vehicle, ftbm "Mule"! Thie vehicle 
weighing approximately 900 lbs is a good plat« 
form and can carry 1900 lbs. The B21C repeatedly 
lifted and delivered the "Mule1' plus cargo with 
a gross weight of 2309 lbs. The M«274 Hule Is 
a difficult vehicle to start. When the vehicles 
were carried with the «otar going and the gear 
shift locked in place there was no difficulty. 
A four point suspension ayate« would give the 
vehicle «ore stability on take off, in flight 
and in landing than the present 3 point aus« 
pension system. 

(3) The Roller Fluid Transporter: The Roller Fluid 
Transporter with its built-in puaping syste« 
which uses the carbon monoxide exhaust of another 
vehicle is a useful POL cell. It is readily 
air transportable by sling and it la atable in 
flight. Thíi H21C helicopter repeatedly lifted 
and transported 'this cell when the weight lift 
capacity of the helicopter waa not exceeded. 

, The "Transporter" is easily towed. The puaping 
ayate« is highly efficient. 

Its use in conjunction with the helicopter pro¬ 
vided a rapid refueling syste« which was econo- 
nie of personnel. 

c. Aerial Resupply to Isolated Units 
Using the H21C Helicopter: 

The H21C helicopter is a good cargo-carrier using 
either interne! or external loads. It can be used to supply 
troops either by day or night. Unite ore rapidly supplied, it 
can serve units at a distance, five tines note rapidly then can 
ground vehlclaa.- It has a United lift capacity and consunes 
gaaoline in grant quantities. ]t. 

;ih mi.-'Hi -3:4.1 'Hi 'Y-'5í ¡ • • ' ! • • 

i t 
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d. Vehicular Majügtgngnca by Mr: 

The H21C helicopter9 by rapidity of travel» ctmeider- 
ably apeeds up vehicular oaintenance time. Tlie use of coaponeats» 
(i.e. fuel puspa, carburetor a, entire motors with harness) permits 
vehicular maintenance at the Integrated Goabat Group level in com-* 
paratively short times and with an economy of personnel, à far 
shorter time is required for the replacement of components in the 
field than by the replacement of spare parts. It la feasible in 
field maintenance to evacuate components to a higher echelon of 
maintenance for time-consuming repairs and rehabilitation and then 
send these components forward as replacements. 

«• Radio Maintenance by Air: 

The H21C helicopter, by rapidity of travel, consider¬ 
ably speeds up radio maintenance. The exchange of radios can be 
effected with considerable saving of time over attempting to 
repair radios in the field. Radios can be evacuated to Signal 
Maintenance shops in the rear where they can be repaired and 
then shipped forward to Combat Group Signal Supply Points. 

8* Conclusions: 

a. Aerial resupply is tactically sound, avoids partisan 
activity and becomes more economical of time the longer the dis¬ 
tance travelled. 

b. Vehicular resupply permits multiple dissions due to 
greater lift capacity and is far more economical In gasoline con¬ 
sumption. 

c. Homing and Night Lighting System: The system is a 
good one for guiding aircraft to a rendevous point and activating 
lights on the ground for landing during night flights. It can be 
used for either rotary wing or fixed wing aircraft. The device 
can eliminate "Pathfinders•" It is a device that could be used 
by isolated units and Aid Stations at night. 

d. The Aircraft Homing and Night Lighting System is a 
good system for use at night in conjunction with supply delivery 
in forward areas. 
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;■ .i.,.. • i "i : ■ „ ., !i ■ ,: \ 1 •• ,: ■ - 1 ^ .: 

e. The % Toa M“274 "'Maid" is a good mobile pletfom 
for-eto: ’lifite.i i, • ii >• i •" 

. H ' ; A I*: ;! ■' i' f i• 

• H The Holler Fluid Transporter 1® a good fuel cell, 
for ¿ir li£t«i - . . 

î: i: g. Aerial resupply of isolated units operating both 
day mà night is feasible. 

) m - óih. h Considerable tiae can be saved in effecting the 
repair of vehicles during conbat sisialated condition® iahen 
maintenance crews and vehicular components are delivered to the 
disabled vehicle by H21C helicopter* 

i ?, ¡.l'., A vehicular component replacement system consider¬ 
ably speeds up repair time at the Integrated Combat Group level. 

9. Recommendations : 
.-7.1- . ’• !- • ' J '• 
a. Aircraft Homing and Wight Lighting System: 

(1) The system should be reconstituted so as to be 
impervious to jarring. 

•HM : ; : ;i, • . :: 
(2) The cables should be eliminated by using a small 

radio system in the control box attached to 
each light. 

’ V, ;* I'f ; ÜHm ; ,'8H !ít i 1 lib 1 ' n- 
(3) The lights should be columned to limit visibility 

at a distance. 

•f n * I mil,(4) Radio bands one or more bands away from other 
.¡h ; íkx*radios la the vicinity, should be used. 
'4|:I ilSiU- i 3 '1:|| r :r',l’ ,1. ;(M ! •' , -1 ' •‘,i 

ÿn chv The Mobile Pallet concept of Aerial resupply merits 
further ¡ study with a view to extending its employment. 

. * ij ' K 1 . . ' .,: , l,j' ' 

c. The % Ton Vehicle M“274 "Mule" need« « starting de¬ 
vice. ,A.four point suspension system would give the vehicle «ore 
stability; duringr.air lifts. ,, r " 
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d« A helicopter wre ecoQoralcâl In fuel consumption 
and with a greater lift capacity would make a better cargo car 
tier than the H21C and should be developed. 

Helicopters» with vehicular mechanics» should b© 
used on the battlefield to repair disabled vehicles and can- 
nabilize damaged vehicles. 

4 

f. Serious consideration should be given by Ordnance 
for a Components replacement system rather than a spare parts 
system in battlefield vehicular maintenance. 

g. Serious thought should be given to use of heli¬ 
copter for the transportation of radio repairmen and radios 
to forward points on the battlefield by the Signal Corps. 

h» The adaptation of a radio replacement system rather 
than a spare parts system should be used in effecting signal re¬ 
pair for forward combat units. 

I I iH-l 
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AFPSÎDIÏ 3C TO SHCTTON I 
MTID1JS 

(COEFIDEÎttlAL) 

CalculafciOES 

QM - Ration C 

1 ration feeds 1 œan per day 

1 case equals 6 rations 

1 case weighs 3Ö lbs. 

1 case measures 1.2 cu. ft. 

COMPANY DAILY REQUIREMENTS - RATIONS 

CO WEEK STRENGTH 

1st 

2nd 

3rd 

4th 

5th 

265 

263 

276 

279 

292 

CASES OF 
RATIONS/DAY 

WEIGHT MEASUREMENT 

45 

44 

46 

47 

49 

1710 lbs 

1672 lbs 

1748 lbs 

1786 lbs 

1862 lbs 

54 cu.ft. 

52.8 cu.ft. 

52.2 cn.ft. 

56.4 cu.ft. 

58.8 cu.ft. 

1st 

2nd 

3rd 
0! 

4th 

289 

288 

262 

m 

49 

48 

44 

M. 

18¿2 lbs 

1824 lbs 
¡i i : 1 
1672 lbs 

1786 lbs 

58.8 cu.ft. 

57.6 cu.ft. 

52.8 cn.ft. 

56.4 cu.ft. 

COMBAT GROUP DAILY REQUIREMENT 

PBUPD STRENGTH CASES OF RATIONS WEIGHT 

DAT 1279 214 8132 lbs 

WEEK 8953_MSI_5É224JM. 

ME^UREHSNT 

256.8 cu.ft. 

1791.6 cu.ft. 

3S» 
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APPENDIX II 'JO SECTION I 
.. VATES 
(CONFIDENTIAL) 

Calculations 

Allowance 3 gallons per man per ds; 

5 gallon can of water equals 50 lbs 

COMPANY DAILY REQUIREMENTS 

CO III STRENGTH GÃm)NS 5 GAL CANS WEIGHT 250 QÃL TOATTTO 
A 1st 265 795 159 7950 lbs 3+ 

A 2nd 263 789 158 7900 lbs 3+ 

A 3rd 276 828 166 8300 lbs 3+ ; 

A 4th 279 837 168 8400 lbs 3+ 

A_5th 292 876_175 8800 lbs_3+ 

B ” 1st 2«9 867 27Ü 3700 lbs JT 

B 2nd, 28j 864 173 8650 lbs 3+ 

B 3rd 262 786 158 7900 lbs 3+ 

B 4th 279 837 168 8400 lbs 3+ 

B_ . 5th 291 873 175 8750 lbs 3+ 

COMBAT GROUP DAILT REQUIREMENT 

PERIOD STRENGTH 5 GAL CANS WEIGHT 250 GAT, TBi'ifm" rmns 

DAY 768 39,400 lbs 16 

M .. 8953 5372 268.600 lbs_108_ __ 

., :: = , , ,:.: „ , ■,-:, .,:: 

% 
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CCOHF’ 

áPPSNDIX in TO SECTION I 
. . .POL 

j-KODIBTKD lâNDLXNS AÜÎË0IUEE3) 

Total Yehiclo Dae 

Expeofiai-ental Companies 

i Ton 
M59 AiPC 
MÖ4 AFC 
M52 SP 
M48 Tank 

Nnmbeip 

292 
601 
160 
80 
9B 

Mileage 

19,941 
27,781 
8,046 
2,131 
3,307 

Gas Mi/gal C&b Oil 

6,189 
37,614 
10,950 

6, 566 
12,522 

3.22 
0.738 
0.734 
O.324 
0.264 

Type 

Total Vehicle Use 

Support Group 

Number Mileage 

k Ton 
2| Ton 
3/4 Ton 
2000 gal 

Tanker 
6 ton 

Retriever 

55 
110 
40 

35 

2 

3,176 
7,262 
2,394 

5,066 

64 

Gas 

536 
2,675 

672 

1,031 

121 

5.94 
2.71 
3.56 

4.89 

0.537 

46 
491 

66 
22 
3 

Mi/gal Ota Oil 

14 
16 

5 

4 

0 

Under the tern number is listed the total number of vehicle 
missions for the entire experiment. 

i Ton 
M59 AFC 
M84 APC 
M52 SP 
M48 Tank 

POL Dally Requirements Experimental Co0 

Number Mleage Gas Mi/gal 

15 
35 

8 
4 
5 

100 
100 
100 
100 
100 

465 
4800 
1041 
1238 
1852 

3.22 
0.73 
0.73 
0.325 
0.27 

fits Oil 

3 
22 
2 
2 
3 
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' ? ' Z ¡ ' . APEBNDHWTO SECTION .1 
v*"|, :11 . v'^ 

EgjSOMHEL CAhSCALTY ASSESSMBICT BI WEAFOia 
\ C.» ?.ii 

Blue versus Bed. Bina eroorntion reonireimmts 

Strengths: Co A 269 

Co B 285 

CONFIDENTIAL; 
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CO L 
!'• 

11 i 

i . , :. » RED 

41 

21 23 
>| IH 

3 22 42 

'i i i i }. '( 1 ' 
• ; fj ¡.| * ’ *• i • h 4 

I ~,l. • I ar • ■ • ■ I M h ' 1 

41 

34 

64 

I. 

- - I . ». * i • 

D • i •!. >. i ■•••.*' 

10 
I ..»• .4* 

15 

i< ■ > . 4 
. n« • M. j 

10 

6 

16 

42 

32 

27 

22 

10 

Sir NUCL COOT TOTAL IHM MAG DEL OTAC NÜCL COOT TOTAL 

69 

54 

10 

4 

5 22 

6 73 17 

22 

90 

TOT; 140 

CO B. Õ & 9 MAY 1 
1 13 44 57 

2 31 29 

3 42 79 

4 

5 32 14 

60 

121 

6 9 65 

46 

74 

TOT; 172 

CO A. 20 & 21 MAI 195S 
1 64 88 152 

2 20 74 

3 90 20 

4 

5 34 24 

6 85 100 

94 

110 

58 

185 

6 

3 

16 

10 
60 

12 

27 

9 

18 

6 

23 

8 

10 

24 

71 

15 

31 

35 

23 

12 

18 98 

10 

8 

80 
110 158 

32 

22 

19 

39 

24 

12 

88 

15 

3 

12 

40 

M 

15 

47 

life M • I 

25 
ÏS2 

114 

81 

24 

55 

60 

41 

18 

Kr 

« 

30 

57 

46 

2Z 

20 

33 

82 
238 

90 

83 

41 

lió 

96 

45 

60 

160 

83 

325 170 495 
! lí I I 

46 
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fflffrmmmryw.......wjSfeW 
IMK MAC DKL MAG fiDCL COM SIT NUCL COM TOTAL 

1 102 1Û4 206 

2Ö 74 

14 36 

34 

118 

28 

24 

87 

6 

102 

50 

58 

205 

2L 

42 

23 

11 

11 

29 

6 

53 

26 

13 

15 

53 

9 

38 

31 

57 

102 

66 

54 

96 

149 

161 

66 

SSL .,,¾ 

TOTAL 

92 

127 

206 

263 

132 

jyjL 
Mi.m.. 22L—M 

CO B. 3 & L JUME 1958 

122 m. 

57 59 

50 41 

8 119 

61 

107 

86 

46 

ÎÎT 

91 

127 

147 

153 

JL-M_12_JO 
TOT; 301 363 664 

23 

18 

30 

19 

28 

30 

23 

32 

25 

39 

_S. 

59 

89 

6 

35 

74 

11 

60 

101 

75 

5 

i 22_lâ 

70 

149 

107 

110 

79 

56 
671 221 01 270 

CO A. 5 & 6 JUNE 19¾ 
■5 

19 

83 

25 

95 

24 

f 

% 

89 

80 

114 

71 

128 

22 

15 

27 

14 

29 

EIlÆZMZÆI_no 

23 

20 

29 

18 

32 

i. 2 

93 

74 

61 

44 

79 

2 

6 

54 

44 

5 

IZ_,ii 

95 

80 

215 

88 

84 

246 
608 124 JSSSXm ¿28 180 
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vsssm 
SIT 0 

A 

44 

5S 

60 

55 

101 

i2 

52 

68 

52 

42 

60 

2k 

-96 

126 

112 

97 

161 

103 

DM EVAC 

20 

26 

23 

20 

31 

28 

DEL EVAC NtFCL 

24 113 

RED 
COW TOTAL 

32 

29 

25 

41 

2£ 

80 

150 

67 

49 

91 

85 

18 

74 

22 

¿0 

78 

62 

123 

34 

58 

87 

89 14 

77 101 

m_kk 

112 

120 

210 

103 

178 

151 

21 

24 

42 

18 

26 

28 

29 

31 

54 

27 

45 

¿0 

102 

122 

101 

130 

138 

6 

15 

24 

12 

13 

16 

69 

223 

165 

168 

141 

71 

141 
TOTi 407 288 695 Uff 178 550 249 799 

CO A. 2 & 3 JULY 1958 
120 

146 

113 

143 

154 

132 

Mj.i4p-_.ffi8_m. 
.Pwfr ™ ' If V.’ 

Ç0J14 

152. 226 152 

15 & 16 JULY 1958 
T/j? 

92 

166 

73 

205 

22 

808 

72 

36 

94 

70 

56 

72 

44 29 

82 123 

22 

29 

20 

31 

14 

44 

35 95" 

23 

41 

19 

52 

JL 

20 

45 

18 

122 

¿6 

18 

124 

105 

78 

5 

TDT 

144 

150 

96 

127 

24_m. 
Ml Í28, 372 176 iái m, ,...171, 

«8 
CONFIDENTIAL 





CONFIDENTIAL 

APPENDIX V TO SECTION I 
(CONF1DBISIAL) 

: ,, 'It';:" , , ; 

I. The Integrated Combat Group has a strength of 1279 using 
the factors for Caaualty assaaKaoat outlined in Section I, Page 
7 & Ö, par (2) (a) ard (b), thus of 1390 caauAlties: 

(a) Conventional weapons casualties: 

Dead or dying 175 

* Imadiate evacuation 174 

Delayed evacuation 174 

Returned to duty 175 

(b) Nuclear weapons casualties; 

Dead or dying 249 

Immediate evacuation 111 

Delayed evacuation ISO 

Ratumed to duty 152 

t 2, The Integrated Combat Group has an assigned Medical 
Platoon with a strength of 2 Medical Corps Cfficers and 40 enlisted 
men. 

3. The air evacuation requirements of 2S5 patients for 
immediate evacuation and 354 patients for delayed evacuation are 
prodigious. 
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■ (cQwimmmy. . 

.Smaaâsftjyyitejl ^aaaa^tog^id^geregaor Foragia«. , í. 
£°.OT^o^Jj>dA^ FiP> 

. :1!i " I .;••, 

USSDAm. 
A 6-7 May X 

B 8-9 Hay 6 

A 20-21 May 7 

B 22-23 May k 

B 3-4 Juna 9 

A 5-6 June 12 

B 30 Jana 
1 July 9 

A 2-3 Ju3y . 9 
bW'- :.: ::,vi ti ' 

BICS FOBCjES 

¿TON M52SP APC fftKK 

AGOaSSSOR FORCE 

July 

B 17-18 
JuJj 17 

20 

39 11 

49 

50 

42 

41 

56 

49 

TOTAL; J2_JSL_k 

55 8 

|2__ 
ih 46 

Tm~Wm apc tank 
•3 13 10 

4 29 17 

24 29 15 

27 55 30 

10 1 29 12 

45 1 69 21 

15 22 15 

8 12 10 

21 

i 12 

37 22 

23. 
.2,-.234. .167 $ 
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APPEND K VI TO SECTION I (COHT) 
(COMFXDBNCIAL) P 

I In,i t 

•’ i'j: t*'«■ iHr: Vi ii'•< . .-11.1 11 ¡ill •< .! J. 

NUCLEAR WEAPONS 
1 1 ' 

h • .In 

•Î * 

♦ ii- ki i i ... 

BLUE FORCES AGGRESSOR FORCE 

UNTi: DATE 
A ¿-7 Nay 

mu HS2SP APS TANK 
7 20 5- 

APC TANK 
11 2 

B .... 8r9 May "t -4 
1 ■ K* H I*1!" I 

i::'' t .''i* 

"i i I r I 
» I H,, 

•I f.i H iiiu.1 I 
.1 H 

' . 1' " 1' £ Hi-» -I'l* 

A 
"j 

1 i 1' 
* 4 21 

34 1 

5b 5 

5 
i .i • -i « 

25 

25 18 

44 31 

B •: 22-23 May 16 
»tit 

B 

i-*.'i riu 

J, 
1' I ' I.«i4- 

i. r*|^ ll. lI'H-l 

"j* : 

« ' • 

9 

It Till I. II M • ... I * .tl 9 I II I 11' , 
45 2 

• . » .■* 

30 5 

17 

24 

•I 141 • I. |if5 
33 M. 1.1 l> 

40 20 

A 5-6 June 12 
♦mu .'HUri** I Ml il III 1,, Mill |«4 w 

'H;: '.'i .4 '-Ml. 1.:(1-. 
V ; • •• i Mi'i' 

B :-1.1 

K t 

•4' 

'I. :• 

1. ‘ 

A ' ;, 2-Í3 July 24 3 
• I ,■ I.., i ' ¡ fM. i».« I- »i i Ho 

i I i- Ii- ' • 

M ll ♦ f 

4 . • j 

1 July 19 
I hi 
! ii I 

in l, 

t I 

i ! . • 

4 27 3 

A 15-16 July 12 4 

56 7 
'• I’. I 

77 6 

36 4 

38 

25 

37 

16 

»• .• 1 
54 6 

I : 1 I . . .1 ' 4i II I 

55 15 

1 64 
Î i .‘! l r 

4-1, I. -4-'1 

42 19 
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Comparison of ExperLmontal Companiea 

1* Co A * Captain Commanding 

2. Co B - Major Commanding with. 1 Staff Officer 

VEHICLE 
CO A VEHICLE LOSSES_ 

¿TON M52 APC TANK 
Conventional 

Nuclear 
TOTAL: 

38 214 29- 

76 11 210 23 
11A 16 424 52 

ENEMI VEHICLE KILLS 
Icon1 2&fbN apc. tank 
10Î 1 léÕ W 
120 215 81 
221 375 159. 

_rifi B TOHTntE JOSSES ENEMY VEHICLE KILLS 
TOTnr.T.R ¿TON M52 APC TANK ¿TON 2^TON~Tf5 í¡M 
Conventional -45 5 250 17 - 71 1 154 89 

Nuclear 56 2 219 24 100 2 206 88 
TOTAL: 101 7 4¿9 41 'l71 3 360 177, 
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APPENDIX I ÏQ SECTION II 
(C0Î1FIDENTIAL-H0DIP1ED MEDLIKG AUTHORIZED) 

AIRCRAFT HOMING AND NIGHT LIGHTING SYSTEM 
FOR USE IN FIELD OPERATIONS 

X. Statement of Requirement: 

It is visualized that In future operations, ground units 
down to and including squad size units will be resupplied on the 
battlefield by air. In testing this concept and related techniques 
using the H21C Helicopter,' night resupply aissions delivered sling 
loaded "Mules" (rations, water, asaninition) and Rolling Fluid 
Transporters of gasoline. The Honing and Night Lighting System 
was designed, constructed and utilized to assist the mission. 
This system guides the pilot to the selected delivery area. It 
enables him to activate both the ground lights that outline the 
selected delivery area and the ground lights that outline the 
selected delivery spot. This eliminates the need of Pathfinder 
personnel and ground-to-air voice communication for air delivery 
operation. Since the system is small, compact and simple to 
operate,^one,man can erect it and have it operational in approx¬ 
imately 10 minutes. The design, operation end maintenance aspects 
were based on the opinion that the system should be organic equip¬ 
ment for a ground unit (company size and larger). 

2., Operational Concent: 

The Homing and Lighting System consists of two (2) AN/PRC 
10 radios with retransmission cables, one (1) control box, and 
eight (8) TL-303 electric lanterns with spools of wire to connect 
to control box outlets. (Figure 1) Upon selection of the delivery 
area, the lights are act out and connected to the control box, as 
ere the tiro rádios. The individual who does this a»y depart after 
turning the fei» radio and control box awitches to the "on" position, 
Since the pilot will control the system from the aircraft until 
miaaion la completad. The two (2) AM/PRC-10 radios, being sd- 
ifff different frequencies, receiving end honing, must be 
connected to the control box correctly. Proper connection is in¬ 
dicated oh thé box by letters "R" and "T." The control box has 
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a time delay dial that cm be ®et from 1 to 25 second© adjustment. 

This time delay system prevent® other radio ©ignals of the s«© 
frequency from accidently activating the system«, The pilot, 
[mowing the two radio frequencies and general location of delivery 

area, departs from supply point. When within radio operating 
range, he tunes the aircraft radio (ARC/44) to the frequency of 

the receiving AN/PRC°10 radio in the system (example: 38.9 m.c.), 

and presses the microphone button for 25 second©. This carrier 
signal from the helicopter is picked up by the receiving AN/PRC“ 

10 radio and passed to the control boa:, via retransmission cable, 

which through the second retransmission cable activates the 
"Homer'1 AN/PRC-10 r$.dio on its frequency (example: 45.7 m.c.). 
The pilot retunes the aircraft radio (ARC~44) to the frequency 

of the "Hoasr" AN/PRC“10 (i.e. 45.7 m.c.) and turns the ARA/31 
keyer on. (This Is part of the ARC/44 radio system.) The keyer 

has now taken the silent carrier signal and converted it into 
an aural one, which the pilot hears, orients himself, and fol¬ 

lows to the delivery area. Over the area, the pilot retunes 
his radio to the receiving AN/PRC-10 radio (38.9 m.c.) and 

presses his microphone button for 25 seconds. This will turn 
off the Homer radio. Pressing the microphone button again will 
turn the ground lights on (if needed) . After delivery is made 

and aircraft departs area, the pilot presses his microphone button 

to turn ground lights off. The entire operation has been without 
voice or signal that could be detected by enemy countermeasure. 

3. Equipment: 

The two (2) AN/PRC-10 radios are as manufactured and 
have not been modified. The control box was manufactured locally 

and uses five (5) BA-200 dry cell batteries in series to operate 

the electric lantern relays and two (2) BA-270 dry cell batteries 
to activate the ratchet relay. The eight (8) TL-303 electric 
lanterns have been modified with a relay switch, but are otherwise 
unchanged. The bulbs of the lanterns are colored to give the pilot 

landing instructions by their arrangement on the ground. There 

are two (2) red, three (3) green, one (1) amber, and two (2) blue 
lanterns. Arrangement of the lights on the ground with the green 
at one end, red at opposite end, amber in center and forward of 
red, and blue on each side renders the zone color-marked. The 

pilot makes his approach over green light toward amber and term¬ 

inates in front of amber. He releases load, does a hovering 180° 
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turn and departs from area over green light®. Tlte lights are not 
for illumination to aid the pilot in seeing the ground, but to 
indicate the delivery site. It has been found that the blue 
lights, intended to denote width of delivery zone, can be taken 
out of the system since the arrangement of the red and green 
lights in a line can accomplish this. 

4. Organizational Concept; 

The Hosing and Night Lighting System was designed to be 
organic equipnent for the ground unit (coapany size and larger). 
It is visualized that the system can be used in many way«»-by 
Medical Corps at battlefield aid station in evacuating wounded 
by air; by ground unit® for resupply; by air sections for Hell* 
port operation and at supply points, to mention a few. 
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