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US AMY COMBAT DEVELOPMENT EXPERIMENTATION CENTER 
Fort Ord, California 

PREFACE 

1. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) The PENTANA- 

in t10!*16 0pGration3 Experiment raa completed 20 Dec- 
10¾ a™ a? interim Evaluation Report rao submitted 1 March 

as lie11 33 the Interim Evaluation Report, 
on?i fs1“1 recor™endations based on evaluation of data 
1 w ^ d ^:thiniltiie frai,lework of thQ tactics utilized and the very 

diS ÕÜ atomic ““po” tto 

2. (CONFIDENTIAL, MODIFIED ilANDLING AUTHORIZED) Certain con- 
and recommendations, although valid in the tactical environ- 

i^lS+raPTy Mobility Experiment, have been subjected to 
if1®11 Put 111 context with the current Controllability Ex- 

^^nenbMbich 13 now in the final execution stage. Use of more num- 
and.lGWer Yield atomic weapons in the Controllability Experi¬ 

ment has had a significant impact on tactics and the utilization of 
comrentional artillery and mortar fires. 

., 3* (CONFIDENTIAL,.MODIFIED HANDLING AUTHORIZED) Tactics of 
îîf+!^bility Experiment involved the movement and emplacement of 

the p:Latoons were widely separated 
? yards),/ the vehicles within the platoons were relative- 

J? together^ Improved tactics, developed in the Controllabil- 

fbl enw,+Sfi3arat! tha vehic1®3 the platoons in pairs with 
b05f averaging ?00 to 1000 yards. This tactic 

ed °f low y1®10 atomics which dictat¬ 
ed a requlreMht to obtain maximum observation of the enemy and a re¬ 
quirement fo/appropriate dispersion to avoid destruction from enemy 
forraÍ£p' J'S0 adve"t °f this new tactic eliminated the requirement^ 

bbe development of new techniques for maintaining contact with 
and disengaging from the enemy. Further, this tactic, with ereater 

^ “lr““al facilitated SI’JScSS 
all/ seciirity. Therefore, the following conclusions and 

A*?0nf»aS t0UtllJef 111 the Abstract of this report are not 
aPPHcablo ^ the changed tactical environment indicated above. 

0Á _n1r.to?*, ~a®l^3iPn kdj. None of the organizations were capable 

/ d“ ^ ^ °f O«“«™ tecta^UM 

1 i 

i 

I 



b. Conclusion keg None of the organizations irore capable 
of eff0ctively_mItvEâSïxig all around security with platoons disper¬ 
sed 1^00 to 25OO yards. 

c„ Conclusion kf; None of the organizations were capable 
of disengaging from the enerry to permit delivery of atomic weapons 
due to inadequate techniques f r such action. 

d. Recommendation $d: That techniques relative to main¬ 
tenance of conïâcTTiSïh an enemy who withdraws rapidly and with sur¬ 
prise to permit delivery of atomic weapons be developed for further 
experimentation. 

I4. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) The Controll¬ 
ability Experiment has also revealed the emergence of low yield atomic 
weapons as the dominant and controlling influence on the battlefield 
and the ineffectiveness of conventional artillery and mortar fires in 
attacking mecliandzed targets. Therefore, in light of the foregoing, 
the following additional conclusions and recommendations as outlined 
in the Abstract of this report are not applicable: 

a. That portion of Conclusion kj relating to inadequacy of 
artillery support in numbers of firing units and timeliness. 

b. That portion of Recommendation £0(1) that additional 
organic indirect fire capability be afforded the company. 

c. Recommendation f>j: Thai additional combat group ar¬ 
tillery and divisional artillery be included in future experiments 
with a view toward determining an appropriate amount of artillery 
for the PENTANA division. 

ill 

I. 
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!• (UNCLASSIFIED) GENEEALs This experiment was conducted at 
Hunter-Liggett Military KTserrotion from 23 October to 20 December 
19^7p Three rifle companies pai'ticipatedj being organized differ¬ 
ently for each particular experimental run,, and operating on three 
different terrain courses* A comprehensive Interim Evaluation Re¬ 
port was submitted 1 March 1958. This Final Report supplements the 
Interim Report by presenting results of analysis conducted since sub¬ 
mission of the Interim Report. 

2o {CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) PURPOSE; The 
purpose of the experiment iras to determine the relativeTSaï effec¬ 
tiveness of three rifle company organizations varying in organic and/ 
or attached transportation^ i.e., armored personnel carriers and 
wheeled vehicles, in operations over extended areas, as part of a 
PENTANA type combat group. 

3. (UNCLASSIFIED) ANALISIS SINCE THE XUTERDI REPORT; Analysis 
of date collected during the experiment which has been accomplished 
since submission of the Interim Report has been mainly in three areas; 
mobility systems, Indirect fire support and atomic fire support. This 
analysis has not refuted any of the conclusions of the Interim Report, 
four of the Interim conclusions viere confirmed, and one new conclusion 
was derived. 

k. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) FINAL CONCLUS¬ 
IONS; The final conclusions are listed below. Explanatory notes 
are indicated in these conclusions as they differ from those in the 
Interim Report. 

a. (Objective One) The relative combat effectiveness of 
the three organizations is in the order listed below: 

(1) M3 organization (APC^ organic). 

(2) M2 organization (APC«s attached). 

(3) Ml organization (2-| ton trucks attached). 

This conclusion, tentatively arrived at in the Interira Report, was 
confirmed by additional analysis/ 

b. (Objective Two) No additional conclusions pertaining to 
logistics have been reached at this time. Additional analysis of 

vi 
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logistical data is in progresa and id.ll be presented in a separate 

reporto 

c. (Objective Three) None of the organisations considered 
was capable of conducting adequate reconnaissance♦ This conclusion, 
contained in tho Interim Report, was confirmed by additional analysis• 

d. (Objective Four) None of the organizations were capable 
of maintaining contact, primarily due to lack of effective techniques 
for this type of action» Analysis since the Interim Report has not 
affected this conclusion* 

e* (Objective Five) None of the organizations were capable 
of effectively maintaining all around security with platoons disper¬ 
sed 1500 to 25OO yards* Analysis since the Interim Report has not 
affected this conclusion. 

f. (Objective Six) None of the organizations were capable 
of disengaging from the eneny to permit delivery of atomic weapons 
due to inadequate techniques for such action. Analysis since the 
Interim Report has not affected this conclusion. 

g. (Objective Seven) The single artillery forward observer 
provided for the PENT ANA rifle company is inadequate. He cannot 
effectively operate in the additional role of an antitank guided 
missile controller. Analysis since the Interim Report has not af¬ 
fected this conclusion. 

h* (Objective Eight) The capability of the units to or¬ 
ganize and defend effectively after helicopter lift is in direct 
proportion to the payload of the helicopters utilized. Analysis 
since the Interim Report has not affected this conclusion. 

i. (Objective Nine) The experiment was successful in gen¬ 
erating numbers and types of artillery fire missions. This conclu¬ 
sion, contained in the Interim Report, was confirmed by additional 
analysis. 

j. (Objective Ten) Artillery support, as provided in the 
PENT ANA Division, is adequate in accuracy and range characteristics 
but inadequate in numbers of firing units and timeliness. The con¬ 
clusion as to Inadequacy of numbers of firing units and timeliness 
was derived from analysis since the Interim Report, 

k, (Objective Eleven) Adequate basic data in preparation 
for subsequent artillery experiments were collected. This conclu¬ 
sion, contained in the Interim Report, was confirmed by additional 



analysis. 

l. (Objective Twelve) The improved anti-personnel mine, 
due to its military characteristics, ms ineffective against the 
mechanized Aggressor force and therefore had no significant inpact. 
Analysis since the Interim Report has not affected this conclusion. 

m. (Objective Thirteen) Communications utilised by the 
eacperimental organizations mre inadequate in the areas of maint¬ 
enance, range and number of radio sets. Analysis since the Interim 
Report has not affected this conclusion. 

n0 (Objective Fourteen) Tactical utilization of the cargo 
helicopter for troop lift proved feasible. Analysis since the In¬ 
terim Report has not affected this conclusion. 

o. (Objective Fifteen) The experiment was successful in 
developing the logistic requirements generated by using helicopters 
for resupply. Analysis since the Interim Report has not affected this 
conclusion. 

5. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) FINAL EEC- 
OhflMDATIONSa The final recommendations are listed beïowT- Explan¬ 
atory notes are indicated in these recommendations as they differ 
from those of the Interim Report. 

a. (Objective One) That organic armored vehicles be con¬ 
sidered the most effective type of mobility system for rifle com¬ 
panies operating in the 1962 period. Ho recommendation was made 
in the Interim Report, pertaining to relative combat effectiveness 
of mobility systems. 

b. (Objective Two) No recommendation on logistics is made, 
pending completion of the logistical study, now in progress. 

c. (Objective Three) That a reconnaissance capability be 
readily available to the company when it is operating on semi-in- 
dependent missions over extended distances. This recommendation, 
contained in the Interim Report, has been confirmed by additional 
analysis. 

d. (Objective Four) That techniques relative to maintenance 
of contact with an enemy who withdraws rapidly and with surprise to 

permit delivery of atomic weapons be developed for further experi¬ 
mentation. Analysis since the Interim Report has not affected this 
recommendation. 

e. (Objective Five) (1) That additional organic anti- 



tank, indirect fire and surveillance capabilities be afforded the 
company« 

(2) That an antitarde guided missile -with improved char¬ 
acteristics for use in highly mobile operations be developed « 

(3) That a full tracked vehicle be developed^ having a 
direct fire weapon with a tank kill capability, a low silhouette, 
air transportability and requiring bait a snail crew. 

Analysis since the Interim Report has not affected the 
above recommendations. 

fo (Objective Six) That techniques of disengagement from 
the enemy to permit atomic delivery be developed for further exper¬ 
imentation. Analysis since the Interim Report has not affected this 
recommendation. 

g. (Objective Seven) That additional artillery forward ob¬ 
servers and an artillery liaison officer be habitually attached to 
the company. That antitank guided missile controllers be separate 
and distinct from mortar and artillery forward observers. Analysis 
since the Interim Report has not affected these recommendations. 

h. (Objective Eight) That improved communication means, 
additional payload capacity, better navigational instruments and 
techniques of employment be developed for helicopters and using 
troops. Analysis since the Interim Report has not affected this 
recommendation. 

1. (Objective Nine) That fire mission data, generated in 
this experiment, be utilized in future studies, war games, and exper¬ 
iments. No recommendation pertaining to fire mission data was made 

in the Interim Report. 

j. (Objective Ten) That additional combat group artillery 
and divisional artillery be included in future experiments with a 
view toward determining an appropriate amount of artillery for the 
PENTANA division. No recommendation pertaining to capability of 
artillery support was made in the Interim Report. 

k. (Objective Eleven) That the basic artillery data col¬ 
lected be utilized for further study, experimentation, and evalu¬ 
ation of the PENTANA artillery system. This recommendation, con¬ 
tained in the Interim Report, has been confirmed by additional 
analysis. 

1. (Objective Twelve) That the improved anti-personnel 



mhíB bo ccmaidarecï as an Inoffectlvo lïeapon to provide local secur¬ 
ity against an emençr omploying principally mecltanlzed units and war« 
xaro • 

_nl* (Objective Thirtéen) That improved corarmnxication moans 
bo developed for all echelons within the PENTANA organization with 
emphasis on ruggedness and range. Analysis since the Interim fianort 
ms not affected this recommendation. 

, (Objective Fourteen) The recommendation in paragraph h, 
above, that improved communication* instrumentation, payload and 

*4t!i en5:>^oymen^ be developed applies also to the tactical 
utilization of cargo helicopters. Analysis since the Interim Report 
lias nöt affected this recommendation. 

, (Objective Fifteen) That the logistics requirements gen'» 
©rated by using helicopters for resupply be utilized for further 

study, experimentation and evaluation. Analysis since the Interim 
Report has not affected this recommendation. 
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ITS ARMY COMBAT DEVELOPMENT EXPERIMENTATION CENTER 
Fort Ord, California 

PINAL REPORT 
PENTANA-TYPE COMPANIES IN MOBILE OPERATIONS(U) 

(COOQ, CDEC 58T5) 

SECTION I 

GENERAL INFORMATION 

1. (UNCLASSIFIED) GENERAL: This is the Final Report Of Exper¬ 
imentation idth PENTANA-îype Companies in Mobile Operations, CDEC 
58X5, conducted by USACDEC during the period 23 October 1957 to 20 
December 1957. The Interim Evaluation Report, submitted 1 Maròh 
1958, included the Detailed Plan of Experiment, the details pertain¬ 
ing to conduct of the experiment, and the conclusions and recommen¬ 
dations which could be derived from military evaluation, plus the 
scientific analysis and a presentation of raw data completed and 
compiled at that time. This Final Report, therefore, is limited to 
a presentation of the additional data which has been analyzed since 
submission of the Interim Report, along with, conclusions and rec¬ 
ommendations derived from that data. 

2. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) PURPOSE: As 
stated in the Interim Report the purpose of the experiment was to 
determine the-relative combat effectiveness of three rifle company 
organization^ varying in organic and/or attached transportation, i. 
e., armored personnel carriers and idieeled vehicles, in operations 
over extended areas, against an Aggressor force, as part of a PENT- 
ANA-type combat group assumed to be operating in the 19Ó2 period. 

.3. (UNCLASSIFIED) SCOPE: The Mobility Experiment employed 
three units, varied in organization, engaging in day and night sim¬ 
ulated combat operations under atomic and non-atomic conditions, 
over three varying and extended terrain courses against a live Ag¬ 
gressor. Measurements were taken of friendly and enemy casualties, 
time arid degree Of mission accomplishment, movement and reaction 
time to coinmand/or enemy stimulus, nature of battlefield targets 
generated, logistic implications, i.e., POL consumption, maintenance 
requirements, ammunition expenditure, resupply and medical evacua- 
tlOri requirements. The effectiveness of the different organizations 
were evaluated by using scientific methods and military judgment 



to atvãj the comparatiira data collected. The capability of the PENT- 
ANA-type artillery organizations to support the combat group ms also 
studied. 

li. (CONFIDENTIALMODIFIED HANDLING AUTHORIZED) CONCLUSIONS OF 
THE INTERIM REFOKf WERE AS POLLOWSî 

a. A significant difference cannot ba determined in the re~ 
látiro combat effectiveness of the three rifle conrpany organizations 
from the preliminary scientific analysis uhich has been made. Hoir- 
ever, based solely on a consideration of mission accomplishment timsg, 
friendly casualties and enemy casualtiesj the relative combat effec¬ 
tiveness was, in decreasing order of effectiveness* as follows3 

(1) M3 organization (APC'q organic). 

(2) M2 organization (APC}s attached). 

(3) Ml organization (2¾ ton trucks attached). 

The organic antitank and indirect fire capability provided the EENIAMa/ 
rifle company is inadequate. 7 

/ 
/ 

b. The logistical data collected on company level require-/ 
mente is valid for use as basic data in future experiments examining 
the PENTAÎIA logistical système j 

c* None of the organizations were capable of maintaining 
contact, primarily due to lack of effective techniques for this type 
of action. j 

e. None of the organizations were capable of effectively 
maintaining all around security with platoons dispersed IfíOO to 25>00 
yards. 7 

f. None of the organizations were capable of disengaging from 
the enemy to permit delivery of atomic weapons due to inadequate tech¬ 
niques for such action. ¡ 

g. The single artillery forward observer provided for the 
PENT ANA rifle company is inadequate. He cannot effectively operate 
in the additional role of an antitank guided missile/controller. 

h« The capability of the units to organisé and defend ef¬ 
fectively after helicopter lift is in direct proportion to the pay- 
load of the helicopters utilized. / 

/ 

i. The experiment was successful in generating numbers and 

FOR OFFICIAL USE V / 



typos of artillery fire missions« 

j* No conclusion can be made as to the capability of the 
artillery to provide adequate, timely, and accurate fire in support 
of the combat group pending further analysis a The chaï*acteristics 
of the artillery simulated as pertains to range and accuracy ware 
adequate« 

ko Adequate basic data In preparation for subsequent artll» 
lery experiments wore collected«, 

1« The improved anti-personnel mine, due to its military 
characteristics, was ineffective against the mechanized Aggressor 
force and therefore had no significant impact« 

m. Definite communications requirements of the three organ¬ 
izations have not been determined« Present communications within 
the unit wore inadequate in the areas of maintenance, range, and 
numbers of sets« 

n« Tactical utilization of the cargo helicopter for troop 
lift proved feasible, 

o« The experiment was successful in developing the logis¬ 
tical requirements generated by using helicopters for resupply. 

5. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) RECOMMENDATIONS 
OF THE INTERIM REPORT WERE AS FOLLOWS s 

a* No recommendation on the relative combat effectiveness 
of the three organizations can be made at this time pending further 
analysis. 

b. That the logistics data obtained be utilized for further 
study, experimentation, and evaluation of the PENTANA logistical sys¬ 
tem. 

c* That a reconnaissance capability be readily available to 
the company when it is operating on semi-independent missions over 
extended distances. 

d« That techniques relative to maintenance of contact with 
an enemy who withdraws rapidly and with surprise to permit delivery 
of atomic weapons be developed for further experimentation. 

e« That additional organic antitank, indirect fire and sur¬ 
veillance capabilities be afforded the company. That an antitank 
guided missile with improved characteristics for use in highly mo¬ 
bile operations be developed. That a full track vehicle having a 
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lery liaif¿n for,rard observers and an artil- 
tank guided missile controíl'^h7 attaoh®d to the company» That anti- 

city better ov®d. cofnunication means, additional payload capa- 

dMtÄS of e^nt be 
fixe missions^generaS^ending St^^ ^ ^ °f 

ability of •arTîÆnSS”" ^ ^ °” th8 ^ 

a th? ba3ic artillery data collected be utilized for 
system. 3 ^ experimentation, and evaluation of the PENTANA artillery 

an iw«.«1!,. 711311 the proved anti-personnel mine be considered as 

ari-äfS^rSail.^”“8 l00al ^147 ^ c6ncePbs of »ech- 

. . . P13* lloved communication means be developed for all 
aow««*, the rmm organization vith e^haaia 0?^^^ 
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„ r°’ 711311 the logistics requirements generated by usini* heli- 
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SECTION II 

CONDUCT OF THE ANALYSIS 

6. (unclassified) compilation of data: 

a* Data Carda: Data carda and forms wore assembled in the 
field, checke'd'for cïerical accuracy, and forwarded to the Research 
Office for statistical analysis. 

b. Reduction of Datas To determine rates of advance, routes 
were plotted on a map, distances were determined with a map-measurer 
device, and rates were computed, using the measured distances and time 
intervals derived from data cards. Other data, including direct and 
indirect fire data, casualties, and atomic data were compiled in the 
form of graphs and tables* 

7 * ( UNCLASSIFIED ) ANALYSIS s 

a. Mobility Systems a Analysis of variance tests were per¬ 
formed. on mterTelTand personnel casualties and on various times as¬ 
sociated with the accomplishment of missions in order to determine 
whether or not real differences existed among the organizational units. 
These tests were mathematical procedures wherein differences between 
the average performance of the three organizations were compared to 
differences between successive performances of the same organization, 
as well as differences introduced by other variables, i*e., terrain, 
troops, ard phase of the experiment. Differences between organiza¬ 
tions could be considered significant if these differences were large 
in relation to performance differences within organizations and those 
differences caused by the other variables. Except for the obvious 
differences in casualties presented in the Interim Report, no signif¬ 
icant differences between organizations were observed (Annex A)* 

b. Indirect Elro Support: An analysis of artillery require¬ 
ments and capabïlitïëF was ' conducted to determine adequacy and time¬ 
liness of artillery (Annex A). 

c. Atomic Fire Support? During the conduct of the experi¬ 
ment, atomic weapons viere employed in three situations and concluded 
these actions. Casualties were not assessed at the time, as both 
Blue and Red forces began the new situation at full strength. An 
analysis of atomic casualties was conducted wherein the weapon yields 
and ground zeros selected by Blue fortes were compared to the loca¬ 
tions of all Rod and Blue Torces at the instant of weapon delivery. 
An analysis was also made to determine the effect of various yields 
(Annex C). 



SECTION III 

DISCUSSION 

8. (UNCLASSIFIED) GENERAL; 

^ indicated in the Interim Evaluation Report, further 
scientific analysis iras required to refute, support or add to the con¬ 
clusions reported therein. Resultant action did not refute any of the 

íuldid “ *ffert o.».. teLÏK ™ sf£ ^ oov- 

fortto “the ^11°^ -o 

I,™ 0>.gaQiaäL„°!’3“tiVe °“ ' C0“tot “foot's» oí the 

(2) Objective Three - Reconnaissance Capability. 

(3) Objective Nine - Number and Types of Fire Missions. 

(It) Objective Eleven - Basic Artillery Data. 

. . °* No conclusion was reached in the Interim Report pertalnine 
artillery (Objective Ten); however, additional analysis 

(Annexes)12381011 ^ the drawing of co«ciasions possible for this report, 

„ . Discussions of experimental objectives, together with com- 
ïapL!” analysis, are outlined in the succeeding para- 

9. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) DISCUSSION; 

4.4 a* ^ p^3ect>iv9 One¿ To determina the relative combat effec- 
orVattfrhPH +^66 organizations varying in organic and/ 
ed transportation, i.e., si-rwrod personnel carriers and wheel¬ 
ed vehicles, on operations over extended areas, against an Aggressor 
irTthe SöZ^riid? oonihat assumed to be operating 

»in . _Discussion; Additional analysis indicates that the 
Id’TOní^n^3'0? ^¿f^ton trucks attached) achieved the highest rates of 
nn^LiLa°3t fases} however, inspection of the military evaluator 
position and route overlays reveals that this organization utilized 
existing road nets whereas the M2 and M3 organizations travelled more 



€■11111 

cr oso country« Hateo of advance, averaged over $h situations were 
as follows (Annex A)s 

Ml organisation (2¾ ton trucks attached) 6.6 miles per hr. 

M2 organisation (APC^s attached) lu8 miles per hr. 

M3 organisation (APC*s organic) , 5.1* miles per hr. 

Kates of advance for Situation 3 were not included in the above aver¬ 
ages because Situation 3 was a defensive situation whore little or no 
movement was Involved. 

Although the 141 organization achieved the best rates of ad¬ 
vance, overall mission accomplishment time and approximately the same 
as for the other mobility systems. Because of its greater vulnerabil¬ 
ity and limited fighting capability, the Ml organisation consumed more 
time in dismounted actions. 

The Ml organization because of its vulnerability, incurred 
significantly more casualties than the organizations employing APC*So 
Batios of friendly to enemy casualties for the three organisations 
were (Annex A): 

Ml organization (2¾ ton trucks attached) 2.7 s 1 

M2 organization (APCis attached) 1.7 * 1 

M3 organization (APCMs organic) 1.7 : 1 

The large number of casualties incurred by Ml makes it the 
least effective of the three organizations. Although there was little 
difference between M2 and M3, the M3 organization scored better in mis¬ 
sion accomplishment time, rates of advance, and friendly casualties 
while achieving the same ratio of friendly to enemy casualties. M3 is 
therefore considered to be the most effective organization. 

(2) Conclusion: The relative combat effectiveness of the 
three organisations, -tentatively arrived at in the Interim Report, re¬ 
mains unchanged and is in the order listed below: 

(a) M3 organizations (APC*s organic). 

(b) M2 organization (APC*s attached). 

(c) Ml organization (2¾ ton trucks attached). 

(3) Recommendation: That organic armored vehiGfl.es be 
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considered the most effective type of mobility system for rifle com¬ 
panies operating in the 1962 period« 

k* Objetive Twos To determine logistical requirements to 
include POL consumption* medical evacuation* maintenance and resupply 
requirements in actions over extended distances* 

(1) Discussion; Logistical data* collected in the exper¬ 
iment is presented in Volume II of the Interim Report* Additional an*- 
alysis of this data is in progress* Results of the analysis mil be 
presented in a separate report. 

(2) Conclusions At this time - none. 

(3) Recommendation: At this time - none* 

c* Objective Three: To determine the capability of each of 
the experimental companies to conduct reconnaissance* 

(1) Discussion: Mditional analysis indicates that an 
inordinate number of casualties occurred in each of the three experi¬ 
mental organizations during the two reconnaissance situations. More 
friendly casualties occurred in these two situations than in any other 
situation except the delaying action. Furthermore, the ratio of friend¬ 
ly to enemy casualties was greater in the reconnaissance situations 
than in the other situations, excepting the night movement (Annex A). 
It appears therefore, that the experimental companies could expect a 
short life on the battlefield while executing reconnaissance missions 
and that their reconnaissance capability is inadequate from a stand¬ 
point of vulnerability as well as the considerations enumerated in 
the Interim Report, which were; lack of special training and equip¬ 
ment, insufficient tank killing capability and too many men, per ve¬ 
hicle, committed unnecessarily to the reconnaissance mission. 

(2) Conclusion: The conclusion of the Interim Report 
is confirmed* None of the organizations ^considered was capable cf 
conducting adequate reconnaissance. 

(3) Itecommendations That a reconnaissance capability 
be readily available to the company when it is operating-on semi-in- 
dependent missions over extended distances* 

d* Objective Four: To determine the capability to maintain 
contact with Tihe enemy* 

(l) Discussiqm Additional analysis had no impact on 
determination of the capability to maintain contact with the enemy. 
The conclusion of the Interim Report, therefore, remains unchanged. 



(2) Concliiflions Non© of the organizations irare capabl© 
of Kiaintaiûing ccntact"," primarily due to lack of effective toclinicmOT 
for this type of action« 

(3) Bidcommenâatiom Tliat techniques of iMintaining con«“ 
tact with an eneiqy lâ^lrltlSaKa rapidly and with surprise, to permit 
delivery of atomic weapons, be developed for further esrperimentation® 

00 Five g To determina the capability to maintain 
all around security« 

(l) pis eussions Mditioiaal analysis had no impact on 
determination of tnöcSpSBÜHty to maintain all around security« The 
conclusion of the Interim Report, therefore, remains unchanged« 

(2) Conclusions None of the organizations ware capable 
of effectively mÆBaïnlng^SDL around security with platoons dispersed 
15ÖO to 2^00 yards. 

(3) Recommendations 

(a) That additional organic antitank, indirect fire 
and surveillance capabilities be afforded the company« 

(b) That an antitank weapon with inçjroved character¬ 
istics for use in highly mobile operations be developed, 

(c) That a full tracked vehicle he developed, hav¬ 
ing a direct fire weapon with a tank kill capability, a low silhouette, 
air transportability and requiring but a snail crew, 

f* Ob je ctive Six; To determine the capability to disengage 
from the enemy to permit atomic delivery, 

(1) Discussion; Additional analysis has had no impact 
on determination of the capability to disengage from the enemy to per¬ 
mit atonde delivery. The conclusion of the Interim Report, therefore, 
remains unchanged, 

(2) Conclusions None of the organizations were capable 
of disengaging from the enemy to permit delivery of atomic weapons due 
to inadequate techniques for such action, 

(3) Recommendations That techniques of disengagement 
from the enemy to permit atomic delivery be developed for further 
experimentation. 

£• Ofrlggtj-ge Sevens To determine the capability to request 
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supporting fires o 

(1) Discussions Additional analysis had no impact on 
determination of the capability to request supporting fires* The 
conclusion of the Interim Report, therefore, remains unchanged* 

¢2) Concisions The single artillery forward observer 
proyiaed for the PENTAM rifle conqpany is inadequate* He cannot ef¬ 
fectively operate in the additiorial role of an antitanlc guided missile 
controller* 

(3) Recommendations 

(^) That additional forward observers and an ar¬ 
tillery liaison officer be habitually attached to the company* 

(b) That antitank guided missile controllers be 
separate and distinct from mortar and artillery forward observers. 

h. 
and defend 

PjjGctivo Eight: To determine the capability to organize 
effectively afterlanding by helicopter. 

(1) Dlscussloni Additional analysis had no impact on 
determination of capability to organe and defend effectively after 
landing by helicopter. The conclusion of the Interim Report, therefore, 
remains unchanged. 5 

, J ^ , (2) Conclusión; The capability of the units to organize 
and defend effectively after helicopter lift is in direct proportion 
■' o the payload of the helicopters utilized. 

, O) Recommendation; That improved communication means, ' 
additional payload capacity, better m.vigational instruments, and 
techniques of employment be developed for helicopters and using troops. 

Objective Mine; To deter mir'' the number and type of fire 
missions generated by experimental un1*' , including atonic missions. 

^ , (1) .Discussion; Complete analysis of the data generated, 
which was unavailable for inclusion in the Interim Report, confirms 
the conclusion of that report and makes a recommendation possible. Num¬ 
bers of indirect fire missions are listed in Annex- B. Numbers of mis¬ 
sions requested are included as well as numbers of missions fired, 
ïÿpes of artillery targets generated by both Red and Blue forces are 
also listed in Annex B, Atomic fire missions, requested and delivered, 
are included in Annex C, along with an analysis of atomic casualties. 
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(2) Conclusions Tho ejcporiment t-íhs successful in gen¬ 
erating numbers and typas oí^artillery fire missions. 

(3) Hecommendations That fire mission data, generated 
in this experimentj be WinzecT^ future studies, war games, and ex¬ 
periments.' 

Ob.lective Ten: To determine the capability of artillery 
to provide adequate, timoïy and accurate fire in support of the combat 
group. 

(1) Discussion: 

(a) The Interim Report concluded that the FENTAM 
artillery, simulated in the experiment was adequate as to range and 
accuracy, but no conclusions could be drawn pertaining to adequacy 
and timeliness. Therefore, an analysis was made of Phase II of the 
experiment to determine adequacy and timeliness of PENTANA artillery 
in support of the combat group (Annex B). Capability of the support¬ 
ing artillery was compared to requirements generated by the experiment¬ 
al companies. During the conduct of Phase II of the experiment, 1$% 
of the missions requested were not fired for various reasons, i.e,, 
conflicts in timing of fire requests among platoons, artillery out 
of range, and artillery displacing to new positions. The remaining 
8jí# of the missions requested were fired. After completion of the 
experiment, the fire requests of tho three separate experimental runs 
in Phase II were combined to simulate the requirements of a combat 
group with three companies committed simultaneously. Each request 
was timed as it occurred in the experiment, with zero time at the 
beginning of each situation. It was found that 2$% of the missions, 
assumed to have been fired in the experiment, conflicted with one an¬ 
other to some degree in timing among the three companies. Therefore, 
if conflicting missions are cancelled, only 6k% (7¾ x 8£$) of the 
missions generated could be fired, as requested, under the conditions 
of this experiment. If conflicting missions are delayed rather than 
cancelled, an even greater number of conflicts will evolve and vice 
versa, the moro conflicts, the more delays. Thus, timeliness is 
tied to adequacy. 

(b) Although artillery, regardless of amounts, can¬ 
not be expected to fire all missions requested, it appears that the 
capability of firing only 6U% of missions requested is inadequate. 
Placement of artillery forward observers with each platoon probably 
caused the experimental companies to generate more fire missions than 
would be anticipated for a PENTANA-type company with only one forward 
observer. However, additional target acquisition capability, as well 
as increased fire support, appears to be justified in view of the lar¬ 
ger area for which the conpany is responsible and the decreased mutual 
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support among widely separated platoons, 

FENTAMA nitri ySSÖHSiSä!. Artillery support, as provided in the 
ÎS ?qU3^^ acouraoy and range characteristics 

hut inadequate in numbers of firing units and timeliness <> 

^£ÄSäää-°Ei That additional combat group artil- 
a ÍLr?0£S ^rFPílcry ^toclvdcd in future experiente with 
PEOTAMA^sion! ^JlinE “ approprlate artillery for the 

f« to3l° data ^ 

^ th0 Interim Report and were presented inVol- 
Additional basic data on numbers and 

Raions generated in the experiment are contained in 
ÄsS. X6S B ^ C* resPecW^ ^ «on-atomic J ïom- 

2) Conclusion; Adequate basic data for use in future 
artillery experiments were collected. 

.. . , . . _%coiy"dation; That the basic artillery data ool- 

of IS, äÄrlläri^L!“3'' and 

an To determine the impact of the use of 
an improved ante-personnel mine in defensive situations. 

toward Mditional analysis has not contributed 
tefdna^iEn £ thel&npact of the improved anti-personnel mine 

conclusion of the Interim Report, therefore, remains unchanged. 

to ito „rfn+Q!2^ SESjïïS^j. Ei® improved anti-peraonnel mine, due 
î^d L!ÏÎit^/h^aCteris'®3s» 1Ja0 ineffective against the mechan¬ 
ised Aggressor force and therefore had no significLtiiact. 

V Recommendation; That the improved anti-nernonn»-.! 
raine be considéred-ãhãn ineff^ive weapon tepî^idriodTsStv 
against an enemy employing principally mechanized units and warfSÍ7 

det'“tae ». 

(1) .Discussion; Additional analysis had no impact on 



determination of conimunication requiremonta and did not indicate any 
deficiencies in communication other than those covered in the Interim 
Reporto 

(2) Conclusion; Communications utilized by the experi¬ 
mental organizations were inadequate in the areas of maintenance, 
range and number of radio sets. 

(3) Recommendation : That improved communication means 
be developed for all echelons within the PENTANA organizations with 
emphasis on ruggedness and range. 

n. Objective Fourteen; To determine the tactical utilization 
and feasibility of helicopters In support of each of the three experi¬ 
mental companies. 

(l) Discussion; Additional analysis had no impact on 
determination of the tactical utilization and feasibility of heli¬ 
copters. 

(2) Conclusion; Tactical utilization of the cargo heli¬ 
copter for troop lift provecí" feasible. 

(3) Recommendation; The recommendation in paragraph h, 
above, that improved communication, instrumentation, payload and tech¬ 
niques of employment be developed, applies also to the tactical utili¬ 
zation of cargo helicopters. 

0. Objective Fifteen: To develop logistical and maintenance 
support requirements generated by using helicopters in export of each 
of the experimental companies. 

(1) Discussion; Additional analysis to date has had no 
impact on development of logistical and maintenance support require¬ 
ments, generated by using helicopters. A logistical study which ana¬ 
lyzes logistical requirements and support capabilities is now in pro¬ 
gress and will be contained in a separate report. It is doubtful, 
however, if this analysis will alter the logistical and maintenance 
support requirements presented in Volume II of the Interim Report. 

(2) Conclusion: The experiment ms successful in de¬ 
veloping the logistic requirements generated by using helicopters 
for resupply* 

(3) Rccommendation; That the logistics requirements 
generated by using helicopters for resupply be utilized for further 
study, experimentation and evaluation. 
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US AKMÏ COMBAT DEl/ÇLOPMENT EXPERIMENTATION CENTER 
Fort Or d, California 

i 

AMEX A, ANALISIS OP MOEELITY SISTEMS 
TO 

PINAL HEPOHT 
PENTANA-TSFE COMPANIES IN MOBILE OFERATIONS(U) 

(CDOGj CDEC 58T5) 

1. (CONFIDENTIAL, MODIfÍeD HANDLING AUTHORIZED) CRITERIA* 
Criteria applicable to evaluation of mobility systems arë7"~-- 

a0 Casualties* 1 

b. Time. 

^10i.CTga?í,zaxí'on Performed through a lengthy series of two-sided 
combat situation and which emerged with the best time score and the 

orjthe best ratio of friendly to enemy cas- 
ualties, could thereby be presumed to be, relatively, the best organ- 
ization or mobility syatem. Where one system showed superior mobility 
arrá incurred a relatively largé number of casualties in comparison with 

r 3?°ring i°ould be presumed to be doubtful and sub- 
ject to military judgment in accordance, for example, with such factors Ill of ^¡^ssion and acceptability of casualties by reason 
^ Î!?0 ?lnforbanC0 tha mission. Thi3 analysis is therefore subject 
to the interpretation of these factors by the reader. 

2. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) ENVIRONMENT: 

a* P—of Mobility; The purpose of the experiment is 
recalled as that of determTning the relative combat effectiveness of 
.,“ot that of judging solely the mobility characteristics. 

As indicated above, both casualties and time were selected as criteria 
The measure of mobility is defined as the degree to which a given organ¬ 
ization can overcome various deterrents to the rapid negotiation of all 
kinds of terrain under combat conditions. Deterrents are those acci¬ 
dents of terrain such as rough ground, streams, mud, hills, forests 
and man-made obstacles, plus enemy defensive or delaying activities 
expressed by fire, or fire plus physical assault. Thus, we are con- 
aarned i,hat tes teen known as battlefield mobility rather than 
the mobility associated with movement not in the presence of the en- 
emy. 
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b* Effect of Tactless The experimental companies were plac¬ 
ed in an atomic emrlrorïrnentp iSore the principal objective of the com¬ 
pany- was that of advancing on a broad front in dispersed formation af¬ 
fording passive defense against atomic weapons operating to determine 
the location and configuration of enemy forces preparatory to employ¬ 
ing atomic weapons. Units ©Deployed fluid defense systems* also at dis¬ 
tances widely separating platoons within the company. Helicopters were 
employed during the experiment to move portions of the company to seize 
critical terrain pending the arrival of the remainder of the company« 
The traditional meeting engagements and protracted fire fights between 
friendly and enemy platoons were a lesser consideration. Where con¬ 
tact occurred* the commanders were motivated by the need for by-passing 
resistance to seek more remunerative targets unless the unit in contact 
itself offered a remunerative target. The problem then became one of 
breaking contact slrHlfully enough to utilize an atomic weapon with¬ 
out endangering friendly troops« Tims* a high degree of initiative 
was warranted on the part of experimental company commanders to em¬ 
ploy great speed until contact and thereafter to by-pass with the 
greater part of their units. In these circumstances, it is reason¬ 
able to expect somewhat higher rates of advance than are considered 
conventional. 

3. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) TIME AND CASUAL¬ 
TY DATAS Figures A1 through A? sura up tho time and casualty data for 
all' experimental runs. Figure A1 is a comprehensive arrangement in¬ 
tended to provide immediate comparison« For eacii situation. Figure 
A1 shows the average rate of advance of Blue forces and the ratio of 
Blue to Bed casualties« Rates of advance were computed for actual 
movements. Halts were not considered. Mission acconplishment times* 

' to include movements, halts and actions, were present in the Interim 
Report. 
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Figuro A2 indicates, by situation, the number of times that each 
mobility system scored first, second or last in achieving the best rate 
of advance over the three terrain courses* For example, in Situation 1 
over the three terrain course. Mobility System 1 ranked first on two oc¬ 
casions, tied for second on one, Mobility System 2 ranked first on one 
terrain and second on the other two and Mobility System 3 tied for sec¬ 
ond on one terrain, and ranked third on the other two* There was no 
basis for comparison in Situation 3 because there was little or no move¬ 
ment involved* 

Figure A2 

Occasions on Which Given Systems Achieved Best Hates of Advance 
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Figure A3 shows the number of Blue casualties occurring in each sit« 
nation of each run of the experiment. 

Figure A3 

Friendly Casualties by Situation All Causes 

Situa- Terrain Course 
tion Mobility System 

3 

h 

5 

6 

7 

Reconnaissance ^in^Force 
Open Terrain 

Offensive - by-pass of 
Aggressor 

Mobile Defense 

Reconnaissance in Force 
Close Terrain 

Offensive-Close Terrain 

Tactical Night Movement 

Mobile Delaying Action 
Total tmwmHmi'&maam 

Figures Ali, PS, A6 and A? indicate the ratio of Bed casualties to 
Blue casualties for each situation. Figure Alt is arranged according to 
mobility system. Figure PS according to terrain course. Figure A6 accord' 
ing to experimental companies and Figure A? according to phase. These 
figures also portray the numbers of casualties on both sides by bar 
graphs. 
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li. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) ANALYSIS? 

a. Time and Casualty Comparisons Examination of Figures A1 
and A2 discloses tHaiTTW Mrmobility system achieved the greatest rate 
of advance generally throughout all runs, with some exceptions. Higher 
rates were principally found in the reconnaissance and by-pass type of 
action. There is little difference seen in the M2 and M3 systems. Al¬ 
though the Ml system scored the highest rates of advance. It should be 
noted that overall mission accomplishment time,was not significantly 
different from the other two mobility systems (Interim Report). This 
is explained by the fact that the Ml system, being more vulnerable, 
required more extensive dismounted actions. Table $ indicates that 
the casualties incurred by the Ml organization was significantly greater 
than either of the other two, with the M3 organization displaying the 
least vulnerable characteristics. The rating given the organizations 
in the Interim Report appears to have been justified, thus. 

Best system ..,. .M3 (APCBs organic) 

2nd Best system . . . M2 (APCBs attached) 

3rd Boat system . . . Ml (2| ton truck attached) 

The rating of the Ml system below that of the M2 is considered justi- 
field by the significantly higher number of casualties incurred. 

b. Rates of Advance Before and After Encountering Fire: An 
attempt was made to determine whether a material change In the rate of 
advance was noted after the unit cam© under direct fire of the enemy. 
To do this the rates of advance of each platoon were considered within 
each company. While it might have been expected that under conditions 
of closing with the enemy a significantly slower rate would have been 
produced, the atomic environment under which the experiment was conduct¬ 
ed frequently produced occasions where an actual increase of rate of 
movement occurred as a result of eneirçr fire, chiefly through the employ¬ 
ment of by-pasa tactics against small enemy forces. This study was not 
carried beyond the stage necessary to establish a trend and the data is 
not included herein. 

c. Attached APC<s vs Organic APCts! There was little differ¬ 
ence in these iwo types oí mobility systems in either casualties or 
rates of advance. Although the M2 organization incurred a larger num¬ 
ber of casualties, the ratio of friendly.to enemy casualties for the 
two organizations was the same. The M3 organization scored slightly 
better than the M2 organization in mission accomplishment time, as well 
as Ih rates of advance. 
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US ARMY COMBAT DEVELOPMENT EXPERIMENTATION CENTER 
Fort Ords California 

ANNEX B, ANALYSIS OF BIDIIECT FIRE SUPPORT 
TO 

FINAL REPORT 
PENTANA-TYFE COMPANIES IN MOBILE OPERATIONS(U) 

(CDOG5 C^EC 58T5) 

1. (CONFIDENTIAL, MODIFIED HANDLING AUTHORIZED) ADEQUACY OF AR- 
TUAiERYs w “ 

a. Siimilated Artillery; The friendly artillery simulated as 
"being -within supporting range of the experimental company ms of the 
type conforming to the Pentana organization* It consisted of the Mor» 
itzer .Battery, which tos organic to the Conibat Group containing the 
experimental company, one battery of the divisional general support 
battalion. One Honest John platoon of Corps Artillery, and one LaCrosse 
platoon of Corps Artillery* Aggressor artillery consisted of a compar¬ 
able number of units and pieces, but different calibers* 

(1) The Moritzer Battery was organized into two platoons 
of four moritzers each* It was assumed to be supporting three companies 
of the Combat Group, committed to action simultaneously, one of which 
was the experimental company* 

(2) The 156« Howitzer Battery? The Combat Group which 
included the experimental company was considered to be isolated from 
the remainder of the division to the extent that medium artillery with 
the remainder of the division could not, without displacement, support 
the experimental company. Therefore, only one battery of the divisional 
support artillery battalion tos assumed to be capable of operating with¬ 
in supporting range of the experimental company. It was further assum¬ 
ed that any support fires from this battery mat be divided between the 
three companies of the Combat Group. Although the FENTANA organization 
does not specify the caliber of the divisional general support artillery, 
it was assumed for the purposes of this experiment to be the l?6mm How¬ 
itzer. 

b. Requirements and Availability8 To determine the adequacy 
and timeliness of support artüîery, the requirements for fire missions 
which were generated in the experiment were compared to the capabilities 
of support artillery to deliver fire* Requirements were represented by 
all requests emanating from the experimental company or from artillery 
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observers present with the company« The capability to meet the require¬ 
ments was dependent upon the artillery being in position and ready to 
fire, being within range, the timing of the requests and the duration 
of the various missions« 

c* Conflictss Conflicts in fire requests occurred within the 
experimental company and also between the companies of the Combat Group 
with which the experimental company was assumed to be operating« 

(1) Conflicts Within the Company? During the conduct of 
the experiment, certain requests for fires were denied for a variety 
of reasons, such as the presumption that artillery was displacing at 
the moment, the engagement of other targets requested by the company, 
or that the target was out of range« All other targets were fired on« 
Time duration of each mission was taken from tables based on gunnery 
performance data obtained in a side experiment. 

(2) Conflicts between Companies g To determine the num¬ 
ber of conflicts in the fire requests of three* conpanies, the requests 
of the three experimental companies during the separate runs of the 
experiment in Phase H ware combined. In addition to the three com¬ 
panies, three mobility variations and three terrain courses were con¬ 
sidered. Phase II of the experiment was selected for this replay be¬ 
cause of the expressed scientific opinion that the most valid fdro 
data had been obtained in Phase II. Fewer missions were fired in 
Phase I and more were fired in Phase III. The fire requests of the 
conpanies were arranged chronologically and timed exactly as they oc¬ 
curred in the three experimental runs. The time of beginning of each 
situation was adjusted to depict all companies as starting simultane¬ 
ously. ^ Some requests were for massed fires of howitzers and moritzer, 
according to a prearranged table based on target characteristics, but 
most requests were for a single platoon of morltzers or a single bat¬ 
tery of howitzers. A fire mission was considered to be conflicting if 
it overlapped in time with missions for other conpanies, creating more 
simultaneous missions than could be fired. Conflicting missions were 
either cancelled or fired with less artillery than desired. A summary 
of conflicting fire missions is presented in Figure Al. 
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Figure Bl 

Conflicting Fire Missiona» Phase II 

Situation 
1 

Total missions requested by 
3 companies It? 

Bequests denied during 
experiment 1 

Percent requests denied 2J» 

Missions fired during U6 
experiment 

2 3 it 5 6 7 Total 

9 U6 17 1$ 12 82 228 

2 6 2 2 1 20 3U 

222 132 122 132 82 21$ 152 

7 l»0 15 13 n 62 19U 

Missions fired involving 2ii it 25 13 8 10 U8 132 
one or both moritzer platoons 

Missions fired involving 
the 156mm How Bbry 2U 13 26 8 8 1 1*0 120 

Total missions fired, con¬ 
sidering moritzers and how¬ 
itzers on same target as 
separate missions 1*8 1? $1 21 16 11 88 252 

Conflicts between companies 
in missions involving 
moritzers 3 0 8 2 1 0 17 31 

Percent conflict, moritzers 122 0 322 152 122 0 322 232 

Conflicts between companies 
in missions involving 156mm 
howitzer 10 0 10 3 1 0 8 32 

Percent conflicts, howitzers 1*22 0 382 372 122 0 202 272 

Total conflicts in missions 
between companies 13 0 18 2 2 0 25 63 

Total percent conflicts in 
missions between companies 272 0 352 2l*2 122 0 282 252 

t! ! !■ 

Percent of original fire 
requests resulting in fire 
missions without conflicts 722 ?82 572 6?2 772 922 552 61*2 

FOR ÒFFíhjPI !KF miiv annexe 



-M min i' t'h1 

(3) Conflicts and Delsys if All Missions Must be Event- 
imlly Fired; In preparing ihe foregoing table, it was assumed that 

missions which conflicted would be cancelled, or fired with less artil¬ 
lery than desired, as stated above. It is recognized that if the three 
coirçmies had been run in the experiment simultaneously, some missions 
would have required cancellation, while others, not requiring immediate 
action, could have been delayed without impairing effectiveness« How¬ 
ever, there was no means of obtaining valid data to show, after the con¬ 
duct of the experiments, which target could logically have been delayed« 
It appears certain that these would have been in the minority because 
most targets proved to be of a fleeting nature« Nevertheless, an anal¬ 
ysis was made to determine the impact on the number of conflicting mis¬ 
sions if all requests were eventually fired. It is evident that a re¬ 
quirement of this nature would have a cumulative effect on the number 
of conflicts® Once support fire elements had got behind two or three 
missions, every new mission would become a conflict® The number of con¬ 
flicts was approximately 75$ and the average delay was approximately 2f> 
minutes. 

ë 

d. Adequacy of Simulated Artillery: 

(1) Combat Group and Divisional Artillery? Any deter¬ 
mination of adequacy and timeliness of artillery is, or course, depen¬ 
dent upon a subjective definition of adequacy and timeliness® However, 
it appears logical that, regardless of the amount of artillery provid¬ 
ed, some missions must inevitably be denied and others delayed. The 
tactics employed in this experiment, where platoons were too widely sep¬ 
arated for effective mutual support, placed prime emphasis upon artil¬ 
lery support for both atomic and conventional fires. It developed dur¬ 
ing the experiment that an artillery forward observer was required with 
each isolated platoon if individual platoons were to receive effective 
support. Added forward observers increased the target acquisition 
capability of the company and of the other two assumed companies in 
the Combat Group well above the level of operations involving only a 
single forward observer, thus placing a much heavier burden upon the 
available artillery. It seems reasonable to conclude that if dispersed 
tactics are to be utilized, the company must be provided with the nec¬ 
essary increased target acquisition capability tie cause of the greatly 
increased area of company responsibility over the hitherto associated 
with normal company operations. To be effective in the new environment, 
artillery should evidently have the capability of firing on a reason¬ 
ably large percentage of the targets requested. The data for this 
experiment indicates that the support visualized permitted the firing 
of only 6k% of the missions called for. It would thus appear that 
the artillery support assumed as provided for by PENTANA is inadequate 
tinder the conditions noted. 



(2) Corps Artillery; The simulated Honest John and La- 
Crosse platoons wore used for only the delivery of atomic weapons. The 
atomic fire requests which were denied were so denied for tactical rea¬ 
sons rather than because of the non-availability of fire units. The 
two platoons, therefore, can be considered as adequate. 

2. (UNCLASSIFIED) NUMBERS AND TYPES OF FIRE MISSIONS GENERATED 
BY EXPERIMENTAL UNITS: --—————... .. 

a. General: Data pertaining to casualties resulting from in¬ 
direct fire and data pertaining to observer-target ranges were present¬ 
ed in Volume II of the Interim Evaluation Report. Data on numbers and 
types of targets are listed in the following sub-paragraphs. 

b. Number of Indirect Fire Missions; Figure B2 lists the 
numbers of indirect fire nnssïôns reqüestëdTjy Blue and the number of 
missions fired, as well as the percentage of requests which resulted 
in fire missions, for each of the nine experimental runs. In Figure 
B3, the artillery missions requested and delivered are arranged accord¬ 
ing to TOE, phase, company and terrain. The mortar missions requested 
and delivered are similarly arranged in Figure Blu 

Figure B2 

Indirect Fire Support - All Types 
Blue"Forces Requests and Deliveries 

By Phase 

Phase I 

Phase II 

Phase III 

All 
Phases 

Artillery 
Mortar 
Atomic 

Artillery 
Mortar 
Atomic 

Artillery 
Mortar 
Atomic 

Artillery 
Mortar 
Atomic 

Ml 

57-10: 
35-18 
2-1 

80-69 
13-9 
3-1 

92-81 
12-11 
5-2 

229-191: 
60-38 
10-1: 

77.2 
51.1: 

86.3 
69.2 

88.0 
91.7 

81:.7 
63.0 
1:0 

M2 

23-22 
16-11 
2-1 

81- 71 
12-12 
1-1 

82- 73 
3-3 
1-1 

186-166 
31-26 

1:-3 

95.7 
68.8 

87.7 
100 

89.0 
100 

89.2 
83.9 
75 

M3 

62-61 
11-9 
1-1 

•67-51: 
8-7 
3-1 

81:.81 
1:-3 
2-1 

213-196 
23-19 
6-3 

i 
98.1: 
81.8 

80.6 
87.5 

96.1: 
75.0 

92.0 
82.6 
50 
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Figure B3 

Supporting Fire - Artillery Missions 
Blue I'orceft Jfeque.gts and Deliveries 

"rcæ Ml 
M2 
M3 

229-1¾ 
186-166 
213-196 

89.2^ 
92.0¾ 

— i. 

CO A 
B " 
C 

182-157 
22h-203 

^975^ 
86.3¾ 
90.6¾ 

Phase T“ 
II 
ni 

" 142-127 
228-191! 
258-235 

-TOT 
85.1¾ 
91.1¾ 

Ter¬ 
rain 

T1 
■ T2 
T3 

235-213 
187-172 
206-171 

9075¾ 
92.0¾ 
83.0¾ 

Figure Bh 

Supporting Fire - Mortar Miasions 
Blue forces Hequests antfDellviries 

TÓJil T3— 
M2 
M3 

31-26 
23-19 

8W 
83¾ 

uu A 
B 
C 

5I-3> 
36-29 
27-21 

55T” 
81¾ 
78¾ 

thase I 
n 
in 

" '6'2-3B* 
33-28 
19-17 

lar- 
85¾ 
89¾ 

Ter¬ 
rain 

TI i 
T2 
T3 

^33=32 
33-23 
U6-2&Í- 

9l% ' 
70¾ 
61¾ 

Note: The first week's run fired an unusually large number of 
missions possibly biasing the numbers marked táLth an 
asterisk# 

ftiSM. of Artillery Fire Mission a The following figures 
indicate the ïype of targets generated in the experiment. ' This data 
r, the fftiIlery Mission Data Cards and reflects the obser-■ 
ver s estimates on the nature of the targets fl»uy»a nci 
Of targets fired on by Elue a^ilí^Sg*the eXfeSeSmeí? 

SpSimSt^ ScSL^^af 0n Ï7 fied duri5 thQ entire 

ed hy the three Blue Tol«s fired oh byX^tmïyf m^blea^r^' 
arranged to indicate the types of targets generated, by situation. 
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Figuré B? 

Types of Targets Fired on By Blue Artillery 
During Eihfcfee Experiment 

Troops 
One squad 
Ttio squads 
Platoon 
Undetermined Nuiriber 
Suspected troops 

Vehicles 
“OneTTU ton truck 

Two or more l/h ton trucks 
One APC 
Two or more APCa 
One tank 
Two or more tanks 
Suspected vehicles 

Grew Served Weapons 
Öne or more macEIhe guns 
One or more 3.5 HL 

Comb^jiati(jns 
Oh© or more Reeled vehicles 

with: troops 
One or more APCs with troops 
One or more tanks with~troopg 
Two or three mixed vehicles 
More than three mixed vehicles 
Mixed vehicles with troops 
Grew served weapons and vehicles 
Grew served weapons and troops 
Crew served weapons vehicles and 

troops 
Helicopters and troops i 

1 
sr 
3 

10 

2 

1 

10 
10 
2 

Installations 
Observation post 
Assembly area 
Command post 

^.Special Missions 
Preparatory fires 

ï Harrassing fires 

12 

Situation 3 Trirr 6 

3 
2 
2 

lb 

1 
2 
7 
3 

18 
7 
1 
1 

“T 
l 

12 
6 
It 

7 Total 
2 
3 

15 
26 
9 

"1 
5 

13 
1 

13 
2 

1 
27 
6 
2 
3 

20 
7 

U6 
lt2 
26 

10 
6 
b 
3 

27 
U7 
3 

23. 
5 

16 
10 
18 
9 

57 
18 
5 
5 

1 
It 

19 
6 
1 



ffypgg of Targets Firmón Red Artillex-y 
""’Bim-ii K linTija'Ex-por imsnt 

l'arrêt Typo 
iÜIsMCTjSElia^froops 1 1 2 

One squad ' | 31 
Two squada 2 
Platoon lt6 
Undetermined Humber 7 
Suspected troops 21 

Vehicles 
OiïTV’k ton truck 10 
Tira or more I/I4. ton trucks 12 
One or more 3/k ton trucks 1 
One 2| ton truck 2 
Tiro or more 2¾ ton trucks 
One or more mechanical mules 1 
One JlPC 3 
Two or more APCa ü 
Suspected vehicles 2 

Crew Served Weapons 
““""She or mcSemcBàie guns 1 

One or more 106mm RR 2 
One or more mortars 2 

Combinations 
“ One or more l/k ton trucks with 

troops h 
One or more 2| ton tracks with 

troops 1 
One or more APCs with troops 1 
Two or three mixed vehicles U 
More than three mixBd vehicles 22 
Mixed vehicles with troops 2 
Crew served weapons and vehicles < 
Grew served weapons and troops 2 
Grew served weapons, vehicles 

and troops 
Helicopters and troops 3 

} I I I 
Installations 

"ÕEservãHõn post 2 
¡fields 

s I ! ! i 
Special Missions 
^aSwe»«w»wi»iM«wi«iMi>yi|»««i ... 

Ireparatoryrires 
Harrasaing fires 

-I Protective fires 
iy Smoke 

2 
3 

16 

7 
12 

9 

Situation 

m 

9 
7 

10 

5 
11 
1 

3 1 
1 

i-1 

23 

3h 
17 
30 

10 
1 

2 
1 
1 
2 
3 

Total 
“xr 

2 
10^ 
51 

111 

31 
29 
1 
7 
2 
2 

25 
20 

7 

k 
15 

3 

8 

1 
7 

10 
38 

2 
12 
6 

2 
9 

12 
3 

-- r ,.. , . J 



/ 

„.Figure B7 

Typas of Targets Fired on By fled Artillery« 
jjj: H^^ ABxmTloFErTgirTon Trucks Attached) 

Target Type 
Pismoimt 6d““Tr o ops 

¿Sie squadl 
Two squada 
Platoon 
Undetormined number 
Suspect troops 

Venicleg 
"“"Öno'lT^ ton truck 

Two or more l/k ton trucks 
One or more 3/k ton trucks 
One 2| ton truck 
Two or more 2-| ton trucks 
•îK)ne or more raech mules 
Suspect vehicles 

Crew Served Weapons 

1 
22 

2 
16 

_ iapoi 
One or moro'lÄun HR 2 

/ Combinations 
One or more l/k ton tru i with 

troops 3 
One or more 2| ton trucks with 

• troops 1 
Two or three mixed vehicles k 
Here than three mixed vehicles 6 
Mixed vehicles with troops 1 
Crew served weapons and vehic¬ 

les 1 
Crew served weapons and troops 1 
Crew served weapons, vehicles 

and troops 
i Helicopter and troops 1 

Installations 
^"observation post 

Minefields 

Special Missions 
"Preparatory fires 
Harrassing fires 
Protective fires 

•i(3 :û 'Smoke 
Totals“ 

I Situation 

3 -ÍFR- 

25 

26 
6 
3 

1 

2 

1 

2 

7 I Total 
-- 

1 
57 

8 
h2 

11 
10 
1 
7 
2 
2 
h 



Figure B8 

rs of Targets Fired on 
sea 

S^ on By Hed AHlllerv, 
is^rarfÃ^ratecrf 

'Target Troa 
íilsinoTiírleá”’Troops 

One squid" 
Platoon 
Undetermined Number 
Suspected troope 

Vehicles 
One ~T/li ton truck 
Tsro or more l/k ton trucks 
One AFC 
Tsro cr more APCs 
Suspected vehicles 

Craw Served Weapons 
One- or more macHne guns 
One or moro 106mm HR 
One or moro mortars 

Combinaniona 
One or more l/k ton trucks 

with troops 
One or more APCs with trps 
Two or three mixed veliicles 
More than three mixed vehicles 
Crew served weapons with 

vehicles 
Helicopters and troops 

Installations 
Observation post 

Special Missions 
Preparatory Tires 
Harrassing fires 
Protective fires 
Smoke _• 

Sotáis 1,1 

12 
1 
11 

“T 

13 

W 25- 

27 

I Situation 

JjQ 

50 Î1F 

7 

1 

h2 

Î5- 1ST 3E 

Total 
~T 
2l| 
9 

30 

6 
ie 
16 
10 

2 

1 
2 
1 

18 

6 
2 

70 
6 
k 
$ 

1ST 

“¡vt-iir !.... 10 
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Figura B9 

Types of Targets Fired on By Red Artillery, 
MlPhaaea« AgalmTWE'ÏÏjfAPÜa Or^níc) 

Target Typo 
Dismounted Troopa 1 

One squad 
Two oquads 1 
Platoon 12 
Undetermined Murabor k 
Suspected troops 1 

Vehicles 
One lTli ton truck 7 
Ttfo or more l/k ton trucks 
One APC 1 
Two or more APCs U 
Suspected vehicles 

Crew Served Weapons 
One or more machine guns 
One or more 106mm RR 
One or more mortars 2 

Combinations 
One or more 1/1» toa trucks with 

troops 1 
One or more APCs with troops 1 
Two or three mixed vehicles 
More than three mixed vehicles 10 
Mixed vehicles with troops 1 
Grew served weapons with 

vehicles 
Crew served weapons with 

troops 1 
Helicopters and troops 1 

Installations 
Observation post ‘ 2 

Special Missiona 
Preparatory tires 
Harrasaiing fires 
Smoke 

Tutnr”'—- 

i 

1 

2 

16 

< Situation 
rr 

2 
8 

10 

27 

Total 
T 
i 

21» 

31» 
39 

11» 
1 
9 

10 
1 

2 
5 
3 

11 
1 

51 
lit 
l 
W 
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ÜS ARMY COMBAT DEVELOPMENT EXPERIMENTATION CENTER 
Fort) Ord, California 

ANNEX Cj ANALYSIS OF ATOMIC FIRE SUPPORT 
TO 

FINAL REPORT 
PENTANA-TYFE COMPANIES IN MOBILE OPERATIONS(U) 

(CDOQ, CDEC 58T5) 

1. (CONFIDENTIAL, MODIFIED HANDLINQ AUTHORIZED) INTRODUCTIONS 
Atomic weapons were employed by Blue Forces once duríng”êâcE iraolTo? 
the experiment, either in Situation 1 or Situation is, in accordance 
with scenarios« One additional atomic weapon was employed in Situ¬ 
ation 7 during the eighth week. Yields of the weapons assumed for 
employment are referred to in figures as yields A, B, C and D. De¬ 
livery means consisted of one Honest John platoon of Corps Artillery 
and one LaCroase platoon of Corps Artillery. No atomic weapons were 
employed by Red. 

2. (CONFIDENTIAL, MODIFIED HANDLINQ AUTHORIZED) ATOMIC REQUESTS 
AND DELIVERIES 8 ————2—--- 

a* Ssssssil requests for atomic weapons were re¬ 
corded, whether delivered or not. Figure Cl shows the requests and 
deliveries arranged according to TOE, Company, Phase and Terrain. 
Figure C2 jgfeMi the requests and deliveries by Situation. 
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Figuro C2 

flequestg and Deliveries by Situation 

Notes Those A weapons requested also include inquiries ^ 
aEouF -weapon availability (there are three of this type-»-) 
when weapon is unavailable. 

Situation 

Week 

Rscon in 
Force- 
Open 
Terr. 

Offen 
Ac¬ 
tion 

Mobile 
De¬ 
fense 

Recon 
in Force 
Wooded-Hillj 
Terrain 

Offer 
Ac¬ 
tion 

Night 
Tact 
Move- 
Offensc 

Mobile 
Defense 
Delaying 
Action 

1 
2 
3 

h 
$ 
6 

7 
8 
9 

i-i 

i-i 

i-i 
i-i 

1-0 
1-1 
1-1 

l*-0 

1-0 

2-1 

1-0 
1-1 

1-1 

1-0 

1-0 
1-0 

2*-l 

__ 

KL A) To 
M2 B) I T2 
M3 C) Tx 

M2 A) Ti 
M3 B)' II To 
Ml C) T2 

M3 A) T2 
Ml B) III Ti 
M2 C) T3 

mi r7=<r“1 2-0 5"*3 Ï-0 ¿-1 

Total* 20»* requests 10 deliveries 
~ 17 requests 10 deliveries 58* 

ba Schedule of Atomic Deliveries* Figure 03 shows the times 
requested and delivereddelay, delivery means, yield 
and range, of each weapon employed. The ranges of employment are consid¬ 
ered to be near the upper limit of range but the delay in time of delivery 
would appear to be ráiolly acceptable within the limits of current abilities 
to coordinate troops movement with the delivery of atomic tpapons 
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Figure 03 

Schedule of Atómica Deliveriea 
„"""TFmn Assiunsd "PÕsíiíoniT™" 

Firing 
Week and Range Delay 
Situation Weapon Yield Time Requested and Delivered (Kilometers) (Minutes) 

1- 1 HJ C 
2- 1* Lao A 
3- 1 Lac B 
ll-l HJ C 
5- 1 HJ 0 
6- b Lac A 
7- lt Lac B 
8- 1 HJ D 
8- 7 HJ C 
9- 1 HJ_C 

1350-1105 
1215-1225.5 
115U.5-U56 
1120-1130 
1206-121*1 
1210-1211* 

1310-1322 
1121-1133 
1105-1120 
1205-1222 

26.5 
11*. 2 
15.2 
22.1 
26.5 
ll*.2 
15.9 
21.3 
25.1 
26.5 

15 
•ttio.5 
* 1.5 
10 

12 
12 
15 
11 

«On Call 
All Bursts calculated ae low air bursts. 

c. Reliability of Troop Position Information8 Figure Cl* shows 
the Blue Forces ImoiSed^e^Fthe location oí both ïriandly and enemy unite 
at the tine atomic weapons were delivered. This table is aigniiicant main¬ 
ly because it indicates that weapon delivery was in many cases predicated 
on the disclosure of position of artillery and mortar forward observers in 
the mistaken idea that the main hostile positions had been located. In the 
first experimental run, the location of the target was completely in doubt. 
Thence, forward improvement was noted, however, the reconnaissance and sur¬ 
veillance system was inadequate to insure a reasonable location and identi¬ 
fication of suitable atomic targets. 
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Figiira Clt 

Miabllity of Troop Poaition Information 

Week and 
Situation( ) 

Total of Blue 
Units in Area 
of Drop 

Blue Units 
Positions 
Uncertain 

Total of Bad 
Units in Area 

of Drop 

Bed Units 
Positions 
Uncertain 

Percentage of 
Uncertainty 
Blue Red 

1 d: 
2 (itj 
3 (1 
ii a 
5 (lj 

?íü¡ 
8 1) 
8 ?) 

JJl) 

1 0 
0 
0 
1 
0 
0 
1 
0 
1 
0 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

1 
8 
ó 
6 
? 
7 
6 
2 
6 
5 

1 
2 
0 
0' 
1 
0 
0 
0 
0 
0 

0 
0 
0 

100 
0 
0 
0 
0 
0 
0 

100 
2$ 
0 
0 

20 
0 
0 
0 
0 
0 

Total ’ 3 1 52 h 33 8 

units indicated as "uncertain" wr¿re entirely either 
mortar or artillery forward observers idilch apparently were 
mistaken for main elements. 

3, (CONPUMHAL, MODIFIED HANDLING AUTHORIZED) ATOMIC OASUALTIESi 

- . _ . a* Rpsulting from Weapons Emoloved in the Exoeriments 
Both Red and casualties ï3Tich wûETresuïl irom tHe.ylêMs and'ground 
zeros selected by Blue Porcas for the waapona eirrployod in the experiment 
are shown in Figure 05« All Blue peraonnel casualties occurred among ar¬ 
tillery or mortar forward observersa . 
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Figure Cí 

Atomic Caaualty Assessments 
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k* QAau^ltlea for Various Yields: Figure C6 summariises the 
casualties which would have resulted though the entire range of exper¬ 
imental runs if weapons of each of the four yield strengths, A, B, C 
and D had been employed» It should be noted that the damage increases 
with each yield as added target items are Included within the circle 
of effectiveness. Although the totals are far below what might be 
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hoped for in a weapon oif such power, it must be remembered that the 
entire Red Force, against which casualties could be assessed, consist¬ 
ed of only one rifle company plus two tank platoons. 

Figure C6 

Comparative Yield Results - All Experimental Runs 

Yield Men_ Equipment - Moderately Damaged 
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The casualties for each yield would have bean those casualties pro¬ 
duced by using that yield for all ten drops. The desired Ground Zero and 
Burst Height were used. Tills was done to make possible a comparison of 
the use of different yields. 
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