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PREFACE 

ARTXLLERÏ 

A brief re aune of the conditions., environment ^ and limitaticns 

of the Controllability Experiment is given in the preface and ab¬ 

stract to Volume I of this report and the statements therein should 

be reviewed prior to the study of Volume III* Artillery*, 

The integration of Artillery Support objectives into the Con¬ 
trollability experimental environment of mechanised forces and rela¬ 

tively unlimited availability of nuclear fixes imposed limitations 

on requirements for non-nuclear lires*, f 

The experimental battery* envisioned as organic to the combat 
group* consisted of eight tubes with a capability of being separat¬ 

ed into two platoons of four (h) moritzors« with each platoon hav¬ 
ing a fire control capability* üae to limitations in the number 

of personnel available to support the experiment, this battery was 
simulated by an artillery platoon of four weapons e This platoon 
operated under centralised battery control and simulated the fires 
of the entire battery then the supported company was faced with 

frontages of less than 8*000 yards* When operating over extended 
frontages of more than 8^,000 yards* the platoon was attached to 
the coupany it supported and represented only a platoon capabil¬ 

ity a In addition* division artillery weapons were limited to a 
nuclear capability in order that the maximum requirements for 

fires wooi? d be placed on the organic combat group battery* 

The c enclusions reported herein were reached by the direct 

analysis of data as applicable and the extrapolation of data to 
the caobat group level where required* 
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SBCTIOK I 

(CCWFTIIMTOL-MOIOTIED HUTDLIHQ AÏÏTEORIZED) 

jammx 
OBJECTCTES 1 ft 2» 

1« *• ObJeotlTB la 

3b detarmine the orerall reqpirweeota of the ccmbat 
group for accurate* timely, aM continuou artillery support orer 
frcctagee ahlch raiy from relatirely narrow to wy broad, taking 
Into eonelderatlon Increased lethality of artilla.-y aamunltlon 
and arallabllity of nuclear dawlces. 

b* Objectlre 2a. 

To detarmine within the framework of the conditions 
outlined under Objective 1 the capability of the combat group 
artillery battery to support the combat group. 

2» Indicators» 

In determining the capability of the ecubat group artil¬ 
lery battery to support the combat group attention has be« direct¬ 
ed toward the following areas of study» 

a. Haxlnm rate of fires. 

b* Spread of ranges. 

c. Ccamiratlona. 

d. typos of targets. 

e. Beployaent of nuclear derloes. 

1 
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3. Fraaentaticc of PrUi 

«. Iftodbmi Rato of Fires 

Means 1 through 8 prensat a tAbulatlon by 10 minute 
Intervals ef the nabar of Biséleos and arrange aaaber ef mads 
per mlesloBS required to support each «cxperlaactal eoapai^r la each 
situation for all record courses. The mat1— requirement daring 
any 10 adnata period during the entire expexlaset nee 6 missions 
averaging 16 rounds per mission or a total of 96 rounds. 

b. Spread of Rangess 

Figure 9 through 17 Indicate the spread of ranges 
at which artillery missions were fired during the experiment. 
Ninety-seven per cent of the total missione fired were fired at 
ranges of 35000 meters or less. 

o. Gcmnunlcatlona: 

The date presented la the basic report reveals an 
Insignificant number of coumunloatlon failures between the artil¬ 
lery battery or platoon and their fire control o lómente or the 
supported elemente. 

d. aae. of Targets t 

Fixeres 18 through 20 indicate the typos of targets 
against which n«a-aac3oer artillery was employed. During the 
conduct of the experiment; l&% of tbs mis si aus fired were at sus¬ 
pected locations of the sueay, 39f against armored vehicles, Bf 
against pera comal In the open, end et known observation posts. 

e* Kmgloyeegt of 
roclSff Ûsvicaai 

As numbor of non-nuclear versus nuclear missions for 
the four record ocursos Is contained In Figures 21 through 23. 

I». Dlacussltm 

a. Gjonexuli 

(1) AH elements of the coabet group were "played* 
In the aperlnent) however, data collection 
was limited to the actaal requirements for 
support of cm eenpeny of the combat group. 

2 
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On the graunds these requirements were satisfied 
by one platoon of artillery performing missions 
of general supports direct ^rapports er in an 
attached status. Hie objectives of the experi¬ 
ment must be considered in the light of this 
selected aarpie of requirements generated. 

(2) Certain assumptions under ah ich the experiment 
v&s conducted and which directly influenced the 
objectives sought most be bona in adnd through¬ 
out consideration of the discussions and conclu¬ 
sions which follow. These asstmptiens includes 

(a) The range of the organic artillery weapon 
was 15000 maters, 

(b) The rate of fire of the organic artillery 
weapon was 150 rounds per piece per 30 
minutes. 

(c) Nuclear munitions were available in un¬ 
limited quantities. 

(d) Overall artillery support requirements of 
the combat group were directly proportion¬ 
al to the artillery support requirements 
of the experimental company. 

(3) Fhrthermare} certain environmental conditions 
were established diring the conduct of the ex¬ 
periment: 

(a) No request for attack with nuclear devices 
was denied. Non-nuclear ammunition was 
available in unlimited quantities. 

(b) Infantry troops habitually rode in light 
armored vehicles; dismounted ground action 
was rare. 

(c) Indirect non-nuclear artillery fire was 
ineffective against tanks, llgit armored 
vehicles or against troops therein. This 
is true whether HE, HP or improved frag¬ 
mentation ammunition is considered. 

3 
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b. Wtolnnj.m Rata of Fires 

Mlaaiona fired by the pletom cr battery, as the case 
may be, have been grouped by ten (10) mínate firing periods to 
highlight the affect of the firing requirement on the supporting 
unit. The selection of the ten (10) minute time span in a natter 
of conronience and does not necessarily imply a restriction on 
rates of fire. Ihe basic capability asairaed for the artillery 
pieces played was 5 rounds per weapon per «inata ahen the firing 
period did not exceed 30 minutes. The four tube platoon in 
support of the experimental ccrepary at the time maximum fires 
were required could have provided 200 rounds In the 10 minute 
period against the maximum requirement for 96 rounds as indicat¬ 
ed in the presentation of data. This sama platoon could there¬ 
fore have sinulataneously supported another company with identi¬ 
cal requirements. It is reasonable to assume that the other 
platoon of the battery could have provided lite support for two 
other companies. The conclusion from the experiment is that the 
rate of fire of the battery would never have been exceeded in 
support of four companies. The operational environment wherein 
all troops had 1009( armor-protected mobility and the assuaption 
that indirect artillery fire and mortar fire are ineffective 
against tanka and light armored vehicles tended to disincline 
company commanders to use non-nuclear artillery and mortars. 
For .example, the flium mortar vehicles had been equipped with 
106mm recoilless rifles for AT defense of the {Qmm mortar pla¬ 
toon. Experimental usage of these weapons evolved to the point 
whore tbs mortar platoon was employed in an antitank role. Only 
three mortar missions were fired during the eight record runs. 

c. Spread of Ranges; 

Only 35( of the missions required in support of the 
experimental company were in excess of the 15000 meter range 
assumed for the artillery under considération. The artillery 
was positioned to provide identical support to the three other 
companies whoa© support by the battery was assumed or the one 
other conpany whose support by the platoon was assumed. When 
considered in context with the effects of these fires (discussed 
in paragraph s foUowiJ«) it is not cenaiderad that these require¬ 
ments generate either a requirement for increased range of the 
combat group artillery or a requirement for sapparting non-mcleer 
fires* 

d. Ccsmimi cations t 

Under the conditions of the experiment Ihe communica¬ 
tions capability of the battery or platoon was completely satis- 

k 
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factory f^m tto st-andpol^t cf ra^ige eapabi3i:Sy and mßchanical re- 
Habilitée Hîlitaiy obserrors attritot-e a great potion of tlie 
mechanical reliability of commünlüatlarxB to ihe aggre^siire^ imagin¬ 
ative employment of maintemm.^e effort within the tested organisa¬ 
tion. 

Qo Fype of Targetss 

The casualty assessment tables employed in the 
experiment provided that non-mclear fires against armored 
vehicles or personnel buttoned up in armored vehicles ware 
ineffectiveo Limitations in the number cf exparimsntal person¬ 
nel occasioned far less than optimom conte. 1 and fire mrking far 
the play of smoke o Based on these coMideratixis and the data 
presented^ the artillery fires had a positive effect on only 
12% of the target (the against par cornel in the open and the 

at knoim observation posts). Of tha r-emalnidsr of the targets^ 
Ihe artillery f:ires served only to harass and c&me the mechanised 
elements to teittcm up0 ¥i1hin these limitations ihie ccmnanders 
in free play generated requirements whish sactrapclated te 
group requirements wjt© wi*fchin th® raçge md rate ®f fir® capa¬ 
bilities of the experirtí©r¿t.al battery, ' 

f o7 Snplqyment of Nuclear 

/ ' 

/ Iq the omplqynont of miele&r döTfces ccmbat grîrap 
artillery battery acted merely as a requesting agezEsy, ïbs 
battery did not have a mclear eapábilrSy, .Analysis of 'the 
data presented Indicates that the experimental eempanias used 
an average of UZ*? nuclear derteea per record rano Hi© total 
number employed in all record runs ms 367» Hi© data farther 
indicates that the use of nuclear devices tended t® increase 
markedly on a week-to-wak basis,, As t&© use of nuclear de= 
vices iiicreased the use of nan-mclear artillery decreased0 
Shis decrease Is attributable to the experimental framework s 
wherein nonrnuclear artillery fire was tosffectiTO apinst 
armors therefores nuclear devices remained the only potential 
multiple-kin means available to the commander,, 

5« Concluslanî 

Within the expeiljnental envlranmant of the Controll¬ 
ability Experiment (completely mechanized Experimental and 
Aggressor forces and relatively unlimited availability of 
tactical nuclear monitions) the combat group artillery battery 

S 
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was capable of providing the non-nuclear artillery support re¬ 
quired by liie conbat group ae indicated by tha following 
statistics: 

a> requirement of the experimental company 
rfnr-tng ary 10 minute period—96 rounds« 

b* Maximum requirement of the combat group for a 10 
minute period based on four companies requiring the mexiam 
support generated by tha experiment*! company—38U rounds. 

e. Capability of the conbat group artillery battery 
for a 10 minute period—IjOO rounds. 

i 

a 
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VOLUME OF FIRE DITA 

RECORD COURSE I 

Company A 

Time 
Nr of kv Nr Av Rds 

Missions Rds/Mis Per Gun 

Situation 1 

0713 - 0723 h 
0721* - 0733 1 
0731* - 071*3 2 
071*1* - 0753 1 
07Ä - 0803 0 
0801* - 0813 0 
0811* - 0823 0 
0821* - 0833 2 
0831* - 081*3 1 
081*1* - 0853 1 
0851* - 0903 2 
0901* - 0913 0 
091I* - 0923 1 
0921* - 0933 0 
0931* - 091*3 0 
092*1* - 0953 0 
0951* - 1003 1 
1001* - 1013 0 
1011* - 1023'■ 0 
1021* - 1033 1 

16 8 
16 2 
16 1* 
16 2 

0 0 
0 0 
0 0 

16 1* 
16 2 
16 2 
16 1* 

0 0 
16 2 

0 0 
0 0 
0 0 

16 2 
0 0 
0 0 

16 2 

Situation 2 

1250 - 1300 5 
1301 - 1310 0 
1311 - 1320 0 
1321 - 1330 1* 
1331 - 131*0 0 
131*1 - 1350 0 
1351 - 11*00 0 
11*01 - 11*10 0 
11*11 - 11*20 2 

16 
0 
0 

16 

10 
0 
0 
8 

0 0 
0 0 
0 0 
0 0 

16 1* 

figure 1 
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VOLUME OP FIRE Dm 

RECORD COURSE I 

Coarpaay A 

Tins 
Mr of At Hr At Rds 

Missions Rds/Mls Per Qon 

Situation 2 (continued) 

11,21 - 11,30 
11,31 - 110,0 
110,1 - 11^0 
31,51 - 1500 
1501 - 1510 
1511 - 1520 
1521 - 1530 
1531 - 151,0 
151,1 - 1550 
1551 - i6oo 
1601 - 1610 

o 
1 
3 
3 
2 
5 
1 
3 
5 
5 
l 

o o 
16 2 
18.6 7 
13.3 5 
12 3 
17.6 11 
21, 3 
16 6 
16 10 
16 10 
16 2 

Situation 3 

1815 - 1825 
1826 - 1835 
1836 - 18U5 
181,6 - 1855 
1856 - l?05 
1506 - 1915 
1916 - 1925 
1926 - 1535 
1936 - 19l¿ 
191,6 - 1955 
1956 - 2005 

h 
h 
5 
0 
0 
0 
2 
2 
Õ 
0 
0 

16 
16 
16 
0 
0 
0 

24 
16 
0 
0 
0 

16 
16 
20 
0 
0 
0 

12 
8 
0 
0 
0 

8 

Figure 1 (continued) 
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VOLOME OF FIRE DATA 

RECORD COORSE I 

Company A 

Av Rds 
Nr of Av Nr . Per Gun 

Time . Missione ■ Rds/Mis 

Situation k 

0013 - 0023 h 16 16 

Situation 5 

08¾ - 0905 3 16 
0906 - 0916 2 16 
0917 - 0926 2 16 
0927 - 0936 0 0 
0937 - 09U6 1 16 

6 
li 
h 
0 
2 

Situation 6 

1U26 - ll<36 
11*37 - Uá6 
11*1*7 - 11*56 
11*57 - 1506 
1507 - 1516 
1517 - 1526 
1527 - 1536 
1537 - 151*6 

3 16 
3 10.6 
1 8 
0 0 
2 
1 
2 
1 

12 
16 
16 
16 

6 
0 
2 
0 
6 
1* 
8 
1* 

Situation 7 

2010 - 2020 6 16 21* 

Figure 1 (continued) 
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VOLUME OF FIRE MTU 

RECORD COURSE I 

Company B 

Sr of At Sr Av Eds 
Tine Missions Eds/Mis Per Gun 

Situation 1 

0638 - 06l»7 
061(8 - 0657 
0658 - 0707 
0706 - 0717 
0718 - 0727 
0728 - 0737 
0738 - 071(7 
07I48 - 0757 
0758 - 0807 
O808 - 0817 
0618 - 0827 
0828 - 0837 
0838 - 081(7 
061(8 - 0857 
0858 - 0907 
0908 - 0917 
0918 - 0927 
0928 - 0937 
0938 - 091(7 

1 
1 
2 
3 
1 
0 
3 
1 
0 
1 
0 
1 
2 
1 
0 
0 
0 
2 
2 

12 
12 
16 
9.3 

16 
0 
9.3 
8 
0 
8 
0 
8 

16 
U 
0 
0 
0 
10 
10 

1.5 
1.5 
2 
3.5 
2 
0 
3.5 
1 
0 
1 
0 
1 
2 
.5 

0 
0 
0 
2.5 
2.5 

Situation 2 

1313 - 1323 
1321* - 1333 
1331* - 131*3 
131*1* - 1353 

151* - 11*03 

-11*33 

2 
0 
0 
3 
1 
1 
1 
1 
0 

10 
0 
0 
8 
1* 

12 
12 

8 
0 

2.5 
0 
0 
3 

5 

1.5 
1 
0 

Figura 2 
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TOIOTE OF FIRE MIA. 

RECCED COURSE I 

Company B 

Time 

Nr of Av Nr Av Hda 
Missions Rda/Mis Per Gun 

Situation 2 (continued) 

mu - m3 
1U5U - 1503 
150U - 1513 
1<1U - 1523 

1 
1 
0 
1 

8 
16 
0 
8 

1 
2 
0 
1 

Situation 3 
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VOLUME OF FUIE MiU 

RECCED COURSE I 

Company- B 

Hr of At Hr At Rds 
Time t&seions Rds/Mla Per Otm 

Situation $ (continued) 

082U - 0633 
063U - 06U3 
0814* - 0653 
0851» - 0903 
0901» - 0913 
0911» - 0923 
0921» - 0933 

3 
1 
O 
0 
1 
0 
5 

8 
8 
0 
O 
8 
0 
8.8 

6 
2 
0 
0 
2 
0 

10 

Situation 6 

1220 - 1230 1 
1231 - 12l»0 3 
121»! - 1250 1 
1251 - 1300 0 
1301 - 1310 2 

8 
1» 

1» 
0 
'4 

2 
3 
1 
0 
2 

Situation 7 

1938 - 19l»8 
19l»9 - 1958 
1959 - 2008 

5.2 
0 
1» 

Figure 2 (contitmed) 
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VOLUME OP FIHB HWH 

RECORD COURS» II 

Crapany A 

Time 
Hr of 

Missions 
At Mr 

Rdfl/Mls 

090? - 0915 
0916 - 0925 
0926 - 0935 
0936 - 09ii5 
09li6 - 0955 
0956 - 1CÕ5 

1219 - 1229 
1230 - 1239 
121(0 - 12U9 
1250 - 1259 
130Õ - 1309 
1310 - 1319 
1320 - 1329 
1330 - 1339 
131(0 - 131(9 
1350 - 1359 
11(00 - 1U09 
11(10 - 11(19 
11(20 - 11(29 

Situation 1 

16 
0 

16 
0 
0 
8 

Situation 2 

16 
0 
0 
0 
0 
8 
8 
0 
0 

16 
16 
16 
16 

Figure 3 

At Rds 
Per dun 

13 
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VOLUME OF TIRE MTi 

RECORD COURSE U. 

Compazgr A 

T3ae 
Rr of At It At Rde 

Mlasiona Bds/Ml* Per (hm 

Situation 3 

173U - 1753 
17SU - 1803 
18(¾ - 1813 
181¾ - 1823 
182¾ - 1833 

1 
0 
0 
2 
1 

16 
0 
0 
8 
8 

h 
0 
0 
k 
2 

Situation 1| 

2131 - 2Htl 
2112 - 2151 
2152 - 2201 
2202 - 2211 
2212 - 2221 

3 
k 
2 
h 
2 

16 
16 
12 

8 
8 

12 
16 

6 
8 
k 

Situation 5 

0828 - 0838 i 16 

Situation 6 

1228 - 1238 
1239 - 12lj8 
121^ - 1258 
12» - 1308 
1309 - 1318 
1319 - 1328 

1¾ 

3 
1 
0 
1 
1 
1 

16 
16 

0 
16 
16 

8 

Figure 3 (continued) 

12 
1* 
0 
¾ 
b 
2 
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VOLUME OF FIRE DA.TA 

RECORD COURSE II 

Company A 

Hr of Av Mr At Hds 
Missiona Rda/Mis Per Gun 

Situation 6 (continued) 

1329 - 1338 
1339 - 13li8 
131+9 - 1358 
1359 - 11+08 
11+09 - 11+18 
11+19 - 11+28 

0 
3 
3 
1 
0 
1 

0 
16 
11+.66 
16 

0 
16 

0 
12 
n 
a 
0 
a 

Situation 7 

HO COHVEHTIAL ARTILLERY USED 

Figure 3 (continued) 
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VOLUTE OF FIRE £&T& 

RECCED COURSE U 

Company B 

Tame 
Hr of 

HLeeioos 
At Hr 

Eds/Mis 
At Mb 
Per Qun 

Situation 1 

mix - 071* 
<n\6 - 07¾ 
07¾ - oeoit 
0605 - 0831( 
0615 - 0621( 
0825 - 0831( 
0835 - 081* 
081(5 - 0851( 
0655 - 0901( 
0905 - 0911( 
0915 - 0921( 

1202 
1213 
1223 
1233 
121(3 
1253 
3303 
1313 
1323 
1333 
131(3 
1353 
12(03 
11(13 
11(23 
11(33 

1212 
1222 
1232 
121(2 
1252 
1302 
3312 
1322 
1332 
331(2 
1352 
11(02 
3*12 
11(22 
3*32 
11*2 

1 
2 
1 
1 
2 
0 
2 
0 
0 
1 
3 

U 
12 

8 
h 
h 
0 
U 
0 
0 
8 
8 

Situation 2 

3 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
1 
0 
0 
2 

lx 
0 
0 
0 
0 
8 
8 
0 
0 
0 
0 
0 
8 
0 
0 
6 

.5 
1.5 
i 

.5 
i 
o 
i 
0 
0 
1 
3 

1.5 
o 
o 
o 
o 
2 
1 
0 
0 
0 
0 
0 
1 
0 
0 
1.5 

16 

Figure 1( 
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VOLUME OF FIRE BA.TA 

RECORD COURSE n 

Company B 

Time 
V Nr of Av Nr Av Rda 

. Missions Rdg/Mls ïal* Gun 

Situation 3 

1757 - 1807 1 
1808 - 1817 0 
1818 - 1827 0 
1828 - 1837 1 

1 
0 
0 
1 

Situation 1* 

2138 - 211*8 3 
211*9 - 2158 2 
2159 - 2208 0 
2209 “ 2218 3 

U 
h 
0 
1* 

3 
2 
0 
3 

Situation 5 

BO CONVENTIONAL FIRE 

Situation 6 

11*31* - Hilil* 1 
11*1*5 -31*51j 0 
11*55 - 1501* 0 
1505 - 15H* - - 3 
1515 - 1521* o 
1525 - 1531* 3 
1535 - 151*1* i 

8 
o 
0 
5*33 
o 
1* 
8 

Figure l* (continued) 
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VOLUME OF FIRE Dfi-TA. 

RECCED COUHSE n 

Company B 

T3jne 
Nr of 

Missions 
Av Nr 

Rds/Mis 

Situation 7 

1928 - 1938 
193? ->19li8 

,'í lj ! 

. !;i ! 
i ll !l 

Figure k ( continu«!) 

CONFIDENTIAL—MODIFIED HANDLING 
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VOLUME OF FIEE DATA. 

RECORD COURSE m 

Company A 

Nr of Av Nr Av Rds 

Time Missions Rds/Mis Per Gun 

Situation 1 

0928 » 0938 
0939 - 09U9 
0950 - 1000 

3 16 6 
U 16 8 
1 16 2 

Situation 2 

12W4 - 12¾ 3 16 6 
1255 - 1305 2 16 3 
1306 - 1316 1 16 2 

Situation 3 

1709 - 1719 
1720 - 1730 
1731 - 1710. 
171*2 - 1752 
1753 - 1813 
1011* - 1821* 

1825 - 1835 
1836 - 181*6 
181*7 - 1857 

16 
16 
0 
8 
0 
0 

l6 
0 

16 

18 
8 
0 
1* 
0 
0 
8 
0 
1* 

Figure 5 

19 
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2203 - 2213 
221b - 222U 
222? - 223? 
2236 - 221*6 
221*7 - 22?7 
22?8 - 2308 

081*6 - 08?6 
08?7 - 0907 
0908 - 0916 

0 
0 
0 
1* 
0 

16 

Situation ? 

16 
16 
16 

12 
8 
1* 

Situation 6 
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VOLUME OF FIEE MTA 

RECORD COURSE HI 

Company A 

Time 

1623 - 1633 
163!* - I6W1 
16U5 - 1655 
16,56 - 1706 
1707 - 1717 

Hr of 
Missions 

Situation 7 

At Hr 
Rds/Mls 

16 
16 
16 
16 
16 

At Rds 
Per Gun 

Figure 5 (continued) 

8 
20 
12 
18 
h 

21 

HANDLING AUTHORIZED 

------ -- ]--’I 

•' : • ' •' :■ ' ¡ ¡ 

-- -----7- 



CONFIDENTIALr— MODIFIED HANDLING AUTHORIZED 
/ 

VOLUME OF FIRE DMA 

RECORD COURSE m 

Conpany B 

Mr of At Mr At Rds 
ïi*e Mlaolons Rd8/^!ls Per Qim 

O83U - 0810» 
08U5 - 0855 
0856 - 0906 

Situation 1 

1 8 
0 0 
1 8 

2 
0 
2 

Situation 2 

1136 - 111*6 11» .5 

Situation 3 

1739 - 17l»9 2 8 1» 
1750 - 1800 000 
1801 - 1810 182 

Situation 1» 

22l»6 - 2256 3 32 8 

Situation 5 

0815 - 0625 1 Is 
0826 0 0836 0 0 
0837 - 081»? 0 0 
0858 - 0908 0 0 
0909 - 0919 0 0 

1 
0 
0 
0 
0 

Figure 6 

22 
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VOLUME OF FIRE MIA. 

RECORD CODRSE III 

Company B 

Nr of Av Hr Av Rds 
Time Missions Rds/Mis Per Qun 

Situation 5 (continued) 

0?20 - 0930 
0931 - 09la 
09li2 - 0952 

2 
2 
2 

Situation ó 

1306 - 1316 2 
1327 - 1337 0 
1338 - 1358 0 
1359 - 1U09 1 

8 
0 
0 
8 

h 
0 
0 
2 

Situation 7 

1729 - 1739 1 
171*0 - 1750 0 
1751 - 1801 0 
1802 - 1812 0 
1813 - 1823 0 
182U - 1831* C 
1835 - 181*5 1 

8 
0 
0 
0 
0 
0 
8 

2 
0 
0 
0 
0 
0 
2 

Figure 6 (continued) 
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VOLOME 07 TIRE Mil 

RECORD COURSE IV 

Coopany A 

Mr of At Ir At Rds 
Tin® Missions Rds/Mis Per Qtm 

Situation 1 

0803 - 0813 
08lU - 0823 
082it - 0833 
Q83U - 081*3 
081*1* - 0853 
0851* - 0903 
0901* - 0913 
0911* - 0923 
0921* - 0933 
0931* - 091*3 
091*1* - 0953 
0951* - 1003 
1001* - 1013 
1011* - 1021* 

2 
0 
0 
0 
0 
1 
1 

16 
0 
0 
0 
0 

16 
16 

0 
0 

16 
16 
16 
16 
16 

1* 
0 
0 
0 
0 
2 
2 
0 
0 
2 
2 
1* 
2 
2 

1253 - 1303 
1301* - 1313 
1311* - 1323 
1321* - 1333 
1331* - 131*3 
13W* - 1353 
1351* - 11*03 
11*01* - 110.3 
3l*U* - 11*23 
11*21* - 11*33 
TliTli - itMi 

Situation 2 

1 
1 
1 
0 
1 
1 
1 
2 
1 
3 
1 

16 
16 
16 

0 
16 
16 
16 
16 
16 
16 
16 

2 
2 
2 
0 
2 
2 
2 
1* 
2 
6 
2 

Figure 7 
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VOLIME OF EIRE DATA 

RECORD COURSE 17 

Company A 

Nr of Av Nr Ay Rda 
Time Missions Rds/>íis Per Gun 

Situation 3 

1728 - 1738 1 16 
1739 - 17Ú8 1 16 
171*9 - 1758 2 16 
1759 - I8O8 2 16 
1809 - 1818 0 0 
1819 - 1828 1 16 

k 
l* 
8 
8 
0 
l* 

ca 
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VOLUME OF FI HE DATA 

RECORD COURSE IV 

Company 5 

Nr of At Nr At Rds 
Time Missions Rds/Mis Per Gun 

Situation 1 

0801 - 0811 2 
0012 - 0821 1 
0822 - 0831 1 
0832 - 08i*l 1 
08rlj2 - 0851 o 
0852 - 0901 0 
0902 - 0911 1 

2lt 
16 

8 
8 
0 
0 
8 

3 
2 
1 
1 
0 
0 
1 

Situation 2 

1158 - 1208 1 
1209 - 1218 0 
1219 - 1228 0 
1229 - 1238 1 

8 
0 
0 
8 

1 
0 
0 
1 

Situation 3 

NO MISSIONS 

Situation I4 

2135 - 211*5 3 U 
211*6 - 2155 5 1* 
2156 - 2205 1* 1* 
2206 - 2215 5 1* 
2216 - 2225 1* 1* 
2226 - 2235 h 1* 
2236 - 221*5 1* 1* 

3 
5 
l* 
5 
1* 
l* 
1* 

Figure 8 
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TOLOffi OF FIRE DATA 

RECORD COURSE IF 

Coapaay B 

Er of At Ip At Mb 
Ti*» KIsbIoqb Ma/Kia Per Qun 

221(6 - 2255 
2256 - 2305 
2306 - 233.5 
2316 - 2325 

'jit oat ion 2| (contiraoed) 

2 
2 
2 
1 

k 
k 
b 
1( 

2 
2 
2 
1 

Situation 5 

10 KISSÏOIS 

Situation 6 

10 Missions 

Situation 7 

11(03 - U<13 1 8 2 
11(11( - 11(23 1,8 2 

t 

Figur« 8 (continuad} 
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ARTILLERY MISSIONS PERCENTAGES WITHIN SELECTED RANGES 
COMPANY A SITUATIONS 3, 4 & 5 

FOR SPAN OF OPERATIONS 3500 - 8000 YDS 
80* (99) 

3000 11000 15000 

RANGE IN METERS 

20000 

32 
FIGURE 13 
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ARTILLERY MISSIONS PERCENTAGES WITHIN SELECTED RANGES 

COMPANY A SITUATIONS 6 & 7 

j| for SPAN OF OPERATIONS 8000 - 12000 YDS 

88< (73) 

3000 

6¾ (?) k ¿1 (4) 

11000 15000 

RANGE IN METERS 

20000 

FIGURE U 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

ARTILLERY MISSIONS PERCENTAGES WITHIN SELECTED RANGES 

COMPANY B SITUATIONS 1 8c 2 
1 

FOR SPAN OF OPERATIONS 2500 - 3500 YDS 

I m 

6% (4) 
12$ (8) 

1 5* (3) 
3000 11000 

FIGURE 15 

15000 20000 
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ARTILLERY MISSIONS PERCENTAGES WITHIN SELECTED RANGES 

COMPANY B SITUATIONS 3, 4 & 5 

FOR SPAN OF OPERATIONS 3500 - 8000 YDS 

ICO. 

90. 

80« 

70- 

60 

50 

401 

30 
20 <J 

lo-l! 
0 

I 
1* (1) 

83* 

3000 

1721 

11* (10 

L a—in 
i 

11000 
RANGE IN METERS 

FIGURE 16 

15000 20000 

34 

ARTILLERY MISSIONS PERCENTAGES WITHIN SELECTED RANGES 

100 H 

90 

80 

70 

60 

50-1 

40 

30 

20 

10 

i 

COMPANY B SITUATIONS 6 & 7 
FOR SPAN OF OPERATIONS 8000 -12000 IDS 

79* 

0* LQl 

(22) 

21% (6) 

3000 11000 15000 
RANGE IN METERS 

FIGURE 17 

0% (0) 
20000 
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SUMMARY OF MISSIONS BY TYPE OF TARGET COMPANIES A & B 
(FOUR RECORD COURSES) 

SUSPECT 49£BBB0F*S 4* 

ilia VEHICLES 39Ï Í.I PERS IN OPEN 8% 

RC II 

■$! Sa 

RC III 
M2 

RC IV 

FIGURE 18 

MISSIONS BY TYPE OF TARGET ■ COMPANY A 
(FOUR RECORD RUNS) 

FIGURE 19 
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NUMBER OF NON-NUCLEAR MISSIONS VERSUS NUCLEAR 
MISSIONS (COMPANIES A & B) FOR FOUR RECORD COURSES 

FIGURE 21 
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COMPANY A NON-NUCLEAR VERSUS NUCLEAR ARTY MISSIONS PER RUN 

180- 

160- 

140- 

120- 

3 
o 
H 

W 
S 

NON¬ 

NUCLEAR 
NUCLEAR 

RECORD 

RUN I 

RECORD RECORD 

RUN II RUN III 

RECORD 

RUN IV 

FIGURE 22 

COMPANY B NON-NUCLEAR VERSUS NUCLEAR ARTY MISSIONS PER RUN 

160- 

140- 

mmm non- | “1 nuclear 

IhB nuclear I-1 

% 
o 
M 

g 

RUN I RUN II RUN III RUN IV 

FIGURE 23 
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SECTION II 

OBJECTIVE 2(b) 

6# Objectives 

To determine within the framework of the conditions out¬ 
lined under Objective !<, the requirements fcr augmenting the com¬ 
bat group artillery battery with additional artillery organic to 
the combat groupe 

7. Indicatorsg 

In examining the requirements for augmenting the combat 
group artillery battery with additional organic artilleryc, atten¬ 
tion has \aen directed toward the following areas s 

a. Maximum rate of fire* 

b. Spread of ranges 0 

Co Nuclear devices0 

d. Artillery versus armor. 

3* Presentation of Datas 

a* Maximum Rate of Fire a 
5pread ofltanges and 
Nuclear Devices^ 

Detailed presentation of data in these areas is con¬ 
tained in the discussion of Objective 2a. The salient facts per¬ 
taining thereto developed during the experiment ares 
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(1) The Maximum requirement Imposed on the artil¬ 
lery in support of an experimental company in 
any 10 minute period was 96 rounds« 

(2) Ninety-seven per cent of all missiono requir¬ 
ed were within the 35^000 meters assumed range 
capability of the experimental artillery« 

(3/ The average number of nuclear missions per ex¬ 
perimental run was 

b# Artillery vs Armors 

The week»by«week variation in numbers of missions 
versus type targets is contained in Objective 2a {^gure 18). 
Thirty-nine per cent of the targets engaged by non-nuclear art¬ 
illery was fired against armored vehicles« 

9« Discussions 

a. Maximum Rate of Fires 

As has beaa noted in the discussion of Objective 
2a, the battery has a capability of firing at a maximum sustained 
rate of fire of 1*0 rounds per minute when the total firing period 
does not exceed thirty (30; minutes. It has, therefore, a capa¬ 
bility of firing liOO rounds in a 10 minute period - or a capabil¬ 
ity of supporting from the standpoint of rate of fire four com¬ 
panies simultaneously requiring the 96 rounds maximum per 10 min¬ 
utes generated by the experimental ceeqianies. On the baeis of 
the data, therefore, there is no requirement for augmenting the 
combat group artillery with additional organic artillery. 

b. Spread of Rangesê 

As concluded in Cbjective 2a there does not appear 
to be any need for augnmitiag the combat group artill#>2y with 
additional organic artillery in the hopes of so positioning the 
additional artillery to bring fires to bear on any or all of the 
3% of the targets that were found in the experimental environment 
to be in excess of 15,000 meters from battery and platoon posi¬ 
tions as they were «placed in that experiment. 

c. Nuclear Devices g 

The indirectly fired nuclear device» delivered in 
support of the experimental companies were responsible for 62äf 
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of the total vehicular casualties inflicted upon the aggressor« 
Nuclear devices were the sole means available during the experi¬ 
ment for inflicting multiple vehicular casualties* 

do Artillery vs Amor? 

3h 39% of the artillery non-nuclear missions that 
were fired against armored vehicles^ the results obtained were 
negligible*» In most instances the only value derived was that of 
forcing the armored vehicles to button up^ thus limiting the vision 
of the driver and the vehicle commander0 If non-nuclear artillery 
is to have a decisive role on the mechanised battlefield* it ap¬ 
pears that a need exists for making available at the ccrabat group 
level a type of artillery weapon and/or ammunition which can be 
fired at armor with more advantageous results, 

10« Conclusions g 

a0 There is no requirement under conditions of nuclear 
plenty for augmenting the combat group artillery battery with 
additional artillery organic to the combat group whose ammuni¬ 
tion does not include a nuclear capability« 

b. There is a requirement for Indirectly delivered 
non-nuclear munitions capole of effective employment against 
armor# 

11« Recommendation8 

It is recanmended that increased research and develop¬ 
ment effort be directed toward the development of indirectly de¬ 
livered non-nuclear munitions capable of effective employment 
against armor. 
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SECTION m 

OBJECTIVE 2 (c) 

12. Objectives 

To detemine within the framework of the conditions out¬ 
lined under Objective 1 the requirements for additional artillery 
support for the combat group beyond that indicated in Objectives 
2a and 2b. 

13* Indicators s 

In examining the requirements for additional artillery 
support for the combat group* attention has been directed to¬ 
ward the following areas 3 

a. Requirements for weapons of longer range® 

b. Requirements for weapons of other caliber and 
characteristics. 

Hi. Presentation of Datas 

a. Requirements for Weapons 
of Longer Ranges 

Detailed presentation of data in this area is con¬ 
ta jned in the discussion of Objectives 2a and 2b. (Figures 9 
through 17). 

b. Requirements for Weapons of 
ffiner fialiber and Chai acterlsticgg 

All targets, exclusive of annor, engaged by the 
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experimental ccmf tnie.o wore of a nature which lent themselves 
to destruction by light artillery of present day characteris¬ 
tics excerpt for 3% beyond the maxima», range# (Figure 9)> 

IS* Djgcrassîong 

a. Beqtdrein&nt for Weapons 
of Longer Ranges 

Based on the assumption that the artillery weap¬ 
on organic to the combat group has a maxianxm range of 15*000 met¬ 
ers, and that re<£uirementa for security and the support of one or 
more companies malos it advisable to position the artillery in 
seme depth within the combat group area of responsibility, not 
more than two-lhirds of the total range capability of the combat 
group artillery is available for engaging targets forward of the 
leading elements of the combat group0 The limitation of range 
denies to the combat group a means of engaging targets at rang¬ 
es greater than 10,000 meters forward of supported units by or¬ 
ganic weapons# However, as only 3% of the artillery missiona 
were requested at ranges greater than 15*000 meters, there does 
not appear a need for additional artillery with a long range 
capability to reinforce the combat group artillery battery# 

be Bequiremeirbs fer Weapons of 
SrBier Caliber and Character is ties g 

The problems of the reduction of deliberate for tí¬ 
fica ti cois and built-up areas were not posed in this experiment. 
It is logical to assume, however, that the FENTälÄ Company may 
be required to engage targets other than armor, such as pill 
boxes and fortified bunkers, which may not lend themselves to 
destruction by light artillery of present-day characteristics# 
However1, since there is no indication of any specific require¬ 
ments for artillery other than what has been provided, it can 
be only concluded that no additional requirement exists since 
the maximum tube employment was not overburdened# 

16, Cens lusions 

Since only 3% of the artillery support requests gener¬ 
ated within the experimental environment of tib* Controllability 
Experiment were beyond the range capability of the c caibat group 
artillery battery, there is no requirement for combat group oper¬ 
ations per se, for artillery with a range capability of greater 
than 15,000 meters for reinforcement of the combat group artill¬ 
ery batteiy. 
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SECTION IT 

OBJECTIVE 3 

17o Tb determine the logistical support requirements gener¬ 
ated by the combat group artillery battery- 

For discussion? conclusions and rec amendât ions see 
Volume H« 
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b. 

A tatmlatic*! of th« iciMicns fir««' at the upper 1/3 
liait of the range bracket of the experimental artillery is con-» 
tained in Figure 

c* Invoireaent in 
¿elf-Def ¿iseíctivities g 

Observations by military observers recorded that dur¬ 
ing 165Ê of the total situation time artillery personnel devoted 
major attention to a self defense or security role« No instances 
were recorded in the experiment wherein security assistance was 
given by supported combat elements* 

21« Discussiong 

a° Displacements Required 
and feecutedg ^ ^ 

In accordance with the design of the experiment the 
ccmbat grotp artillery battery was posed the problem of maintain¬ 
ing continuous artillery support under varied and frequently chang¬ 
ing conditions» In Situations 1 and 2, in which the PENTANA. Com¬ 
pany performed at the narrow span of operations^ the artillery bat¬ 
tery was required to provide close support to four companies of the 
combat group» In Situations 3 and 3>* in which the company per¬ 
formed at the intermediate span of operations, one platoon of the 
artillery battery was required to support the experimental company 
and one other company » The second platoon of the artillery battery 
was not in a position to render reinforcing support» In Situation 
U one platoon was in direct support of experimental company again 
with no reinforcement potential fron the second platoon » In Sit¬ 
uations 6 and 7, at the wide span of operations, one platoon of. 
artillery was attached to the company» The second platoon was 
again not in a position to assist in support» 

Responsibility for positioning in Situations l 
through 5 rested with the experimental control gjroupj in Situations 
6 and 7 the experimental company commander hore this responsibility0 
Displacement by the artillery within a situation was undertaken a 
total of six times during Situations 6 and 7«* Tfiese displac«neats 
were required to insure the maintenance of contiguous support and 
were not influenced by any consideration of unit security» There¬ 
fore, it can only be concluded that the requirements for position¬ 
ing of th© batteiy for the support role in itself did not have a 
deleterious effect on security» 
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bo Spread of Ranges 
of ^lasionB Fired a 
Hill I in... 

Examination of Figure 2I4. reveals that a total of 
36 artillery missions were fired at ranges of 12000^1^000 
meters and 66 artillery missions were fired at ranges of 10000- 
12000 meterso Together these missions represent only 20$ of 
the missions fired. Only 3$ of the missions requested exceeded 
the range capability of the artillery frcm the positions occu- 
piedo It is not considered that these percentages are so large 
as to have warranted forward displacement in an effort to en« 
gage in the more effective range brackets« Such displacements^ 
if warranted* might have jeopardized the artillery security to 
a greater extent than is indicated in the discussion contained 
in paragraph kv below0 

Co Involvement in 
á elf ^Defense Àctivities s 

In gene ral p the instances in which the security 
of the artillery was threatened occurred at the end of de¬ 
fensive situations when the supporting infantry had been de¬ 
feated and overruno Under similar circumstances in actual 
combat* continued artillery participation would not have 
restored the position and it s withdrawal or displacement to 
another protected position could have been effected without 
jeopardizing the overall support requiremente 

22 • Conclus ion g 

In this experiment* the assumed 1^^000 meter range 
of the combat group artillery weapon met requirements for 
positioning the combat group artillery battery to insur e the 
accomplishment of tba artillery support mission while achiev« 
ing the required amount of security frou infantry units with¬ 
out diverting the latter units from their primary missions* 
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SECTION TO 

OBJECTIVE ? 

23. 
To determine the capability of the combat group artillery- 

battery to acquire targets and to assist in Che surveillance effort 
of the combat group. 

21** Discussions 

Due to problems of cantrcl* lack of electrical target 
acquisition and surveillance equipment., and the fact that 
or helicopters for aerial observation were not included m the 
experimento no conclusions concerning the capability of the bat» 
tery to acquire targets or to assist in the surveillance effort 
of the combat group resulted from this experiment. 
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