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Annex A

SQUAD ORGANIZATION AND OPERATIONAL POLICIES

This annex describes the squad organization and presents the opera-
tional policies of the experimentation squads in tabular form.

The directive required that the fire effectiveness of candid.te weap-
ons be determined within an organizational and tactical context. It spec-
ified that this was to be done by determining the fire effectiveness of rifle
and machinegun squads armed with the candidate and Soviet weapons.
The same representative tactical situations were to be used while holding
organization constant and using the best firing techniques for each weapon.

The squad was selected as the organizational level of the experiment

because:

1) It is the smallest discrete tactical organization

2) Instrumentation and safety limitations precluded a live
firing experiment on a platoon or larger unit basis

3) Larger units and indirect fire support weapons (for
example, mortars and artillery, given the present
characteristics of these weapons) were not essential
within the context of the experiment to identify the
best small arms weapon system

4) Variables introduced by the use of larger units with
associated indirect fire support weapons would have
introduced experimentation error great enough to
obscure any differences attributable to the candidate
weapons

5) Conduct of the experiment on the basis of rifle and
machinegun squads would permit computation of platoon
fire effectiveness by synthesis--this is possible because
data for the component squads were obtained individually
in all combat situations from the same target arrays
with proper reference to time.

Selection of a two fire team (nine-man) rifle squad provided duplica-
tion of special functions that are typical of the squad, such as those of
the automatic rifleman, and permitted economy of experimentation

A-3
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subjects, weapons, and ammunition. As In the case of rifle squads, a
two element (seven-man, two machinegun) organization for the machine-
gun squad was both more useful experimentally and is similar to tradi-
tional and current policies in assignment of machineguns in pairs. A
conventional machinegun team size that was adequate for carrying the
system weight of the heaviest candidate weapon was thereby provided.

Squad organization was held constant throughout the experiment. A
valid comparison of weapon effectiveness could not have been made in the
time available if weapon mixes and organizations had both varied. Within
the practical limitations on variations in organization, the weapon system
that was superior with a median organization would likely be the best
system with any organization. A best organization might have improved
the per-man effectiveness or efficiency of a particular small arms weapon
system, but it would not likely have changed the ordering of the weapons.

The directive specified that the best organization for the superior
weapon system be determined under Project IRUS.

In all the situations, experimentation subjects wore or carried hel-
mets, pistol belts, first-aid cases and dressings, full canteens, ammuni-
tion pouches, combat packs with suspenders, entrenching tools, bayonets,
and magazines or bandoleers.

Although the median squad organi7ation applied to all squad weapon
mixes does not affect the rank ordering of weapons, such a rank ordering
can be sensitive to the firing techniques employed. Thus, for each weapon
in each situation, it was necessary to identify the best firing techniques
applicable. Unfortunately many intrarelated factors had to be considered.
The most important elements were:

1) Burst size (length)

2) Ammunition mix

3) Sight settings

4) Position assumed by f rer

5) Support for weapon (for example, bipod)

These elements, which are in a sense part of the techniques of fire
and basic loads per weapon, have been termed "operational policies. "
The operational policies as they applied to each weapon and each situation
in the field experiment are tabulated in Tables A-1 through A-20.

The operational policies generaliy originated in doctrine or approved
techniques of fire when available. For the Colt, Stoner, and particularly
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the Soviet weapons, such required information often was either not avail-
able or of questioned validity. Exploratory firing was conducted with
individual firers, pairs of soldiers, and up to full squads to collect enough
data for a decision on alternate firing techniques; for example, a choice
between a two or three-round burst. It was often necessary to make a
compromise among different elements. For examplre, with the 5.56mm
weapons, more near misses (gross measure of suppression) can be scored
with a four-round burst than with a two-round burst in a given situation.
At the same time, the larger burst size and attendant increase in near
misses are attained at the expense of higher ammunition consumption.
Not only were tradeoffs considered in each situation, but when possible,
like type weapons (the Colt and Stoner weapons) were employed under the
same operational policies. The magnitude of the exploratory firing can be
appreciated by noting the ammunition consumed. Table 5-1 shows the
ammunition expended for each weapon type,.' Of the 2, 306, 940 rounds
fired in the experiment, 372, 342 (16 percent) were used to support explor-
atory firing.

As shown in Tables A-1 through A-20, each rifle squad weapon mix
consisted of two parts, except as noted. The weapons in the second part
(rifles, automatic rifles, or machineguns) were at automatic rifle (AR)
system weights. Not shown in these tables are two additional mixes of
nine M14 rifles and nine M16E1 rifles each. These mixes were formed
and used to determine the learning that occurred when squads were
repeatedly exposed to the same situation. Each squad fired Situation 8
three times, using the same operational policies as shown in Table A-9.

4
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f Tabie A-i1

OPERATIONAL POLICIES RIFLE SQUAD IN LINE ASSAULT
(Situation 1, Range A)

Wes dIpo Anunio Brt ih Positi,)n Support Remarks

ML% pe (per Mta* Length Setting

7)414s 100 Ball Semi- Battlesigt Macig
6 shoulder- NIA 3414 has no bipod

2 1 -4 295 All tracer A" Z5Om zero pone

7 M14E26 so Bat. Marching.
- 6 2 rd Bttesgh shoulder- N/A Blpo-d folded back

I &Zto20m 36ro pointed
2- IZ~ tester

7M16E~s 3N. Ball ShrrW Macig
6 2 rd battlesight shoulfer- N/A Bipod belt-carried

2 IEs1ball to 250m zeroc pointed
2 M16ES 755 tracer

7 Stoerf Ise, Ball Sbortrange Marching.

6 2 rd battlesight shoulder- N/A BIpod belt-carried
2 Stoner S46 1 alto 250m zero c pointed

rifles I tra.er

7 AK4I.s 120 MarchinZ.
So - R11 Semi- Baulesight shoulder- N/A AK47 his no bipod

2A4s332 auto 250m tero pointed

3414 10 Ml Semi-
lis10 Bal auto Bul~gt marching. 6114 bas no btpod

6 - il t 25atterog shoulder - NIA
250 tern2 60 1 taer pointed Biped folded back

7 916EI a 300 panJ Sboange marching

- 6 2 rd battlesight shoulder- N/A Blpod belt-carried

2 Colt ARs 724 I ball t, 25CM zerot pointed

r I tracer

rifles 250-- zerot Marching.

6 2 rd - shoulder- N/A lilpod belt-carried

2 Stoner 0 ball to Batleslght poined

p". 1 11 tracer I 250m, tero

4To hold te .%eigh carried i the 1160 gunner to AR ni sterns a-eigt. while holding squad size (mine men)
constant. to ,a the se~en riflemnen were used as assistant machinegunnera to carry ammunition.

6114s and M14E2* used 20-round masgazines. M16EIs. Colt Automatic rifles. Stoner rifles, autom atic
rifles. anil the AK47 s used 30-round magazines. M160 machlnegun used 100-round bandoleers. Stoner
maclunegun u sed ISO-round bandoleers. RPD used 100-round druams

CThe rifle sight was, set w~ith the short side of the L-type bittlestlgh up.

Due to a shortage of AK47s* each AK47 squad used the same nine ec2ona.

N ~o :racer ammunition *as azatlable.

Carried betiseen gun.,er and asoistan: gurmer.

Inuiialli no tracer ammunitton uas& avuilable. however. a second series was condutcted In Januar) 1966
t- Comnpure the AK47 in auitomatic fire.
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Table A-i (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD IN LINE ASSAJTLT
(Situation 1, Range A)

Squ ad Squa~ds BasicA
Wepn Used Load Ammunition tiurt slatZ

M ix per lper Slixo Length Setting~ Postion Support Rem arks

%Iit capon)

5 M1o 10 Bil Sei- "!it Marching.
S~ut 250ms z0 al ~ ~ uero~ shoulder- N/A M 14 has no biped

aut powzeo inted

2S' 3~ hal to 4r Zeroed it Marching. oddbc
I tracer t00m~Q rearSln Bipodfoddbc

trac0r, on Slingners

7 tnrshort range Marching.
riStoer 180 Ball J rd battlesight ahoulder- N/A

rils 25
0m~ zero c pointed Bpdbl-~re

2 Stoner 3 hall to Zeroed at 400m
Ms60 4 rd battlesight Marching,. ln

M~sI tracer umi___ Snin.

7 A47 10 emi- Battlesight Matrching.

autos 150 zero shoulder- NA AK~47 as no bpod
5al -one

Zeroed at 300wM a
2 RPDs 300 4 rd rear slaht on Sligrchdiflddga.

300m underarm Sln Bloflddbc

Shortiag Marching,
7 MiGEls 300 Ball 2 rd battlesight shoulder- N/A

4 - ~250w, zeroc pointed - i-o betcs

2 Stoner0 3 tall to Zeroed at 400m Marching,
Mcs 1600 ce 4 rd bitlesight ure2 Sling

-1 Semi-

9 Colt Afta 4 2M6 auto

2 rd Shortulnige Marching.
- - Bali - bai-iesigbt shoulder- N/A Bipod belt-carried

Secai- 250m ter$ pointed

I AK4ld 120 Bl

______ ______ attesiht shoulder- N/A AK47 h"s no bipod

2 A,7a

NOTES

I Operational Polic). There were nine lanes. Squad leader -as in lanie five. automatic rifles.
trachlnetins axid rifles representing automatic rifles, were in lanes tuo snd eight. from right to
left. OMte squad menibera were in the renialnilg laes. right to left. in decreasing order of
their miarktsmanship scores. Firers, in Lanes one througth tour fired on the right Waf of the squad
sector. and live through nine on the left hall uA the squad sector, or directly at a target when
they saw one. Most firers did not use Sightsl in marching fire as they were instructed to point
raither than- to zti=rog the sights. flo-ever, these are the settings that were placed on
the -capons.

2 M60 mschincC4icr assistant carried a .45 caliber pistol with hip bolster and three Inageznes.
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Table A-2

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ASSAULT

(Situation 2, Range A)

Sqa qasBasic-
Sqeadoc used Load .Ao2murdlon Burst Si&h posiion St prt Remiarkts

Mix per Cer mi~x 6 Length Staino
Mix sespoc)

7 U14s 100 Ball I-Buei H asty fox- / Nihafr

Lat ZS0w zero skoulder
2 Nt4s 26 AUl tracer aimed

7 1EZ Ol Hasty fox- Bip-Ad
7 244~ rd _____r

6 Bhesiht bole

2~~~ tracer26 aimed zle

ILls w 300 SDiii ~a Hasty fox-

2, 346 5 ant 5=zr sko=Wdr-
2 NZL1s tracer aimed

rifles IS alhrr,4 Hrr l.

6 2 rd 1ba~desSht Woe. Rpo
2 Stow r 546 1 bsil o 250= zero c s~Ir-

rifles I traceraie

7 AK4X 1I. Hausty f=x-

- Ban Semi- 11aulesight boe. ?/A AK47 has no bipod

2 AK4Ts a3 imed

M1N4l 100 Ball Scem- Hasty fox- W/A Ni4l as 00 bpod
aut hazelk ole.

IJiI~ 1hall to -7 2SO- zero shoulder- ffp~n
2 44.r tae aimed

tracertt pLate

*51h. 300 Ballibrr~ Hasty I,,,-

62 rd bittlesight bl. Btp.4

I~ call to Wzeroc~

TobodthE -t c" yt 360 rawer to AR systems weight.-tile bolding squad size
(nine Mft cost=r. tso 'f tme sen riflemen "ere used as asIstant MaCkLenewr5 to

Mis M 14E~s used 20-round maaie.MIglis. Colt aoonzic rifles. Stonerrils
iautocmstic rifles. aral the AKI?.a used 30-rooad Ix~tnes. M6 amckilae usdgoo -ou
bar.34cers. $booer macbioeran used iSC-ro.md bandoleers. RPD) ssed I00-reuw r'W s

cThe rifle six, A -as set ,.itb the short side of ike L-type battlesigmt up.

MwDo to a shortage of AKV ,s. each AKI? ,oTAd osed the same mine aespoai.

%o tracer ainmurltic a s available.

*Carried baeien rLnoer aWs assistart Curner.
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Table A-2 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ASSAULT

(Situation 2, Range A)

S sq~as Basic
sqd Ue Load Aomuio-ion Buzrst SI&L

Weapon e e i
5  

Let elo Posiion Support Remark.

Sbortramsge
7 Stoner ISO Bali bsutesight

riLets Isom tero c Mit fox-
£ r I hole.- Blo

Str. 492 1 a o25ft rear Lie
ero t Sbouldm

5 U149 100 Ball ~Semi- BaJttlc16A MA U1 o tS ~ ~ ~ ~ ~ ~ - 25010 al Ia~t ~ m zero asyfox- HA 31 a ~

214 4 alltoZeroed at aboouler- BIpoI an
I360G 2 t4racetr 6 ra 400m rear *,ad hiigvd

sfs~a cc30ft butt plate

ISO Bata 2 rd ba-WesitE tt

6 isom eoc ble.t fox- Wo
4Ldlltshoulder-

2 S..oer 806i 40mbte. aimed

7Smk Battle0 H/ AK47 has to
A4 10acto 250= ero Hasty fox- WA c

Ba hole. ___

Zeod shoulder-
2 RPI~s 300 6 rd 300= rear Mpoe Bsd

_____~igh on_ 3ikL 00 Cm

shortrance
7 3416EIS 300 Ball 2 rd hottlesitht fx

20 zvr c Hasty -
4 bathl. B_d

sbocider-
I Lioer rdal t Zeroed 1:xtce

MGs 1 ler 6i 400= battle- aid
________ sigtt 200c;

Semi-

% CCU AR$ 4 264=1

2 rd sotaz Hasty foi-

9 3 5 S~ i S e i - z e o C t h o er -

- ~~2 1 _ d_ _

NOTES
I Operational Policy. There were zinc position~s. Squad leader was !a position, five-. =tcnle

rifles. w., thie-s and rifles represenctau tomratic riles. -ere In positions three sodsev
(froco right to left). Other sq.Ld members were in the remaliog h~oes Mrogt to left) in
deereasicg order of their maxks-*-*'p swares. Riflemen to positios mee thrvuo four fired
no the righ hadl of the taige arrays. and five throcttt nine on the left half of tbe ta--%" arrays.

wih ssiV!.d tire priorities firstto targets of oportah-ty snd second to in eveu distrIoo of

required to cbarge barrels was admlosrah1ve,. however. it -a recorded. The total firlog
Ucfor each &rry w-as tso ccinztes. The W3 460chineremner asisunat *A permitUed to

assIst the Cemer Lo target Acqioittoo. are.
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Table A-3

OPERATIONAL POLICIES MACHINEGUN SQUAD
IN FIRE SUPPORT OF THE ASSAULT

(Situation 3, Range A)

Squad- Basic
Weapon Uscd Load A Ammunition Burst SightWeaproprnI er-th S~tn Position Support Remarks

mi pr (pr MIX Length Settir;
Mix weapon)

200 biped 4Zeroed at400m Hasty fox-
0 bipod 6 1000 4bllto 6 rd rear sight on hole. Bipod

MGs I tracer 3m shouldr-

Zeroed at400m Hasty fox- Tripod using
M60 tripod 6 800 4 ball to 6 rd rear sight on hole, traversing
MGs 1 tracer 300m sboulder- and elevating

0aimed mechanism'

Zeroed at400m Hasty fox-
Stoner 16 d battlesight Biped

n p d H s 6 2 8 5 0 6 r dl t otl s f h h o lde
200m aimed

2 Stoner tri- 6 22l8 to 6 Zeroed at400m Hasty fox- Tripod using
4bole traversing

pod MGs 6tracer 6 rd attlsight shouider- and elevating200m aimed mechanirsm

Zeroed at300m Hasty fox-
2 RPD MGs 5 1000 4 ball to 6 rd rear sight on hole. Biped

1 tracer e shoulder-
3Dom aimed

Zeroed at300m Hasty fox-

2 DPM MGs 4 752 Ball c 6 rd rear sight on hole, Biped
shoulder-300M aimed

M60s used 200-round ammunition boxes. Stoner machineguns used 900-round ammunition boxes; the
DPM used 47-round drums; the RPD used 100-round drums.

Gunner wore glove on left hand while using traversing and elevating mechanism.
c Initially. no tracer am.nuntion was available, however. due to a high rate of malfunctioes with the

ammunition and drums, this mix was fired again.

NOTES

1 Operational Policy. Assigned fire priorities were first to automatic weapons targets, second
to other targets of opportunity, and third to an even distribution of fire. The two machineguns
traversed from opposite flanks of the target array to its center. Barrels were changed (except
for the DPM) alter firing for I minute and 45 seconds on the left target array. DPM barrel
was allowed to cool before firing was resumed. The time to change barrels was administrative;
however, it was recorded. Machineguns were in positions three and seven and fired for a total
of two minutes on each target array.

2 Each machinegunner assistant and ammuritiot. bearer carried a .45 caliber pistol with hip
holster and three magazines.
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Table A-4

OPERATIONAL POLICIES RIFLE SQUAD
IN APPROACH TO CONTACT

(Situation 4, Range B)

Squd Squads Basle
Used Load Ammunition Burst Sight Position Support Remarks

Weapoe per axer Mix 0 Length Setting
Mix mx Mix we pn)

7 MI4s 100 Ball Semi- Battlesight Quick-fire NA M14 hs no bipod

2 M14s 296 All tracer auto 250m zero

7 M14E2s s0 Ball

6 2 rd B&attleser Quick-fire N/A Bipod folded back
I Ubto 250m zero

2 M14E2s 260 1 tc tI tracer

7 MIMEIs 300 Bail Shortrange BIpod belt-

6 2 rd bastlesight Quick-fire N/A carried

2 MI6EIs 759 1 ball to 250m zero C
I tracer

7 Stoner 180 Ball Biped bl-
rifles Shortrange

6 2 rd battlealght Quick-fire N/A carried
2 Stoner 546 1 ball to 250m zero c

riqes 1 tracer

7 AK47 o 120 1 Semi- Battlesight AX47 ha no

2AK47s [32 Bal auto 250m zero Quick-fire N/A biped

7 M114s 100 Ball Semi- M14 has no bipod
auto Battleuit Quick-fire N/A1 ba~ ~ 250m zero64E 260 1 ball to 2 rd 

Biped folded back2 114E25260 1 tracer

7 M16EIS 303 Ball Shortrange Bpod belt-

6 2 rd battlesight Quick-fire N/A carried
2 Colt 724 1 ball to 250m zero c
AR& I tracer

Shortrsnge
7 Stoner 180 Ball battlesight

ARs 25Gm zeroc Bipod belt-

2 rd Quick- fir N/A carried

2 Stoner 1 ball to BattlesIght
AR4 1 tracer 250im zero

Secmi- Asttlesight Quick-fire NIA M14 has no bpodSM1145 100 Ball auto 250m zero

6-
Zeroed at

2 160 NIGs 294' 4 ball to 6 rd 400rn rear Underarm Sling Bipod down
I tracer sight on 300zn

To keep the weight carried by the M60 gunner at AR systems weight, while keeping squad size
(nine men) constant, two of the seven riflemen were used as assistant machiJnegunners to
carry amtnuaiiUon.
M14s Lnd M14E2s used 20-round magazines, MI6E Is. Colt automatic rifles. Stoner rifles.

automatic rifles, and the AK47s used 30-round magazines. M60 machlnegun used 100-round bando-
leers, Stoner machinegun used 150-round bandoleers. RPD used 100-round drums.

c The rifle sight was set with the short side of the L-type battlesight up.

* Due to a shortage of AK47s. each AK47 squad used the same nine weapons.

No tracer ammunition was available.

'Carried between gunner and assistant gunner.

* Initially. no tracer ammunition was available; however, a second series was conducted in JanuPp.y 1966
to evaluate the AK47 in automtic fire.

A-12



Table A-4 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD
IN APPROACH TO CONTACT

(Situation 4, Range B)

Squad Used a os= Ammunition Burst sight
weapon per er mix' I Lengthm setting Position Support Remarks

mix pe

7 StonerShortrange
7rStoes 180 Ball 2 rd battlesight Quick-fire NIA Bipod belt-

Zeroed at
2 tnr600 ' bato 6 rd 400m battle- undorarm, Sling Bipod down

M C 1 r trace r sih 200m

7A4s10SemnI- Battlesight Quc-ie NA AK47 has. no
7 5*47 -120 l auto 250m zero Quc-ie NA biped

ltP~~~s Bail - ~~ Zeroed at er lig Bpdow
2 Ps300 6 rd 300m rear uneam S g to

_________sight on 300m
Shortrange

7 M16E1S 300 Ball 2 rd battleuight Quick-fire N/A Bipod belt-
25Cm zero carried

600 bal toZeroed at
2Sonr 00 4alt 6 rd 400m battle- Underarm Sling Bipod down

M~s 1 racersight 200m

Semi-

9 Colt Alts 4 268 auto

2 rd Shortrange
- - Ball - bittlesight Quick-fire N/A Bipeod belt-

Sem i- 250m zeroc carried

9 N1l6Els 4 300 auto

7 AK47s
t  Zr120_Ball___2_rd

_ _ 3 - - 2 rd
2 AK47sG 332 1 tracero

- tracer__ Battlesight Quick-fire N/A AK47 hias no
25Cm zero biped

7 AK47s
t  120 Ball

2 Remi-

2 AK472 332 All tracer at

NOTES
1 Operational Policy. There were nine lanes. Squad leader was in lane five; automatic rifle.

machineguns &Md rifles represemtling Automatic rifles, were in lawes three and seven (from right
to left). Other squad members were in the remaining lanes (right to left) In decreasing order of
their marksmanship acores. The firers were instructed that they could either point or aim. so
long as the weapon butt was In the shoulder. Target exposure times, however, were deliberately
short to cause tle men to point. Firers engaged targets as they saw them.

2 M160 machinegunner assistant carried -t .45 caliber pistol with hip holster and three magazines.

A-13



Table A-5

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ADVANCE

(Situation 5, Range B)

Sa Sad. Basic
U sed Load Ammunition Burst Sight

WeapMix per (prl
°  

Mix* Length Setting Position Suport Remarks
Mix weaponP

7 M14s 100 Bal ei-BtHelh Prone,
6 Fs_ Semi- Balzlesight shoulder- N/A M14 his no bipod

2 Ml4s 295 All tracer aimed

7 Al44E2s 80 Ball Semi- Battlesight Prone.tracer auto 250m zero aimed
2 MI4tE2s 260 All tae ie

7 316E15 300 Ball Semi- Longrange Prone.
6 3 to battlesight shoulder- Bipod

2 MI6EIS 759 AU tracer 250m zero' aimed

7 Stoner IS0 a
rifles Lot'"V Prow.

Semi- battlesight shoulder- Biped
2 Stoner auto 250m zero' aimedriftoes 546 All trzcer
rifles

Zeroed at 250m rear
7 Ball a Semi- sight on 4

0
Um ad Prone. AK47 has noBan500m respectively shoulder- N/As , 32 for target arrays aimed2 AK47s 332 X Juxd y

MI4s 100 Ball Semi- N/A M14 has no bipodauto

Battleight Prone,
2_0m zero shoulder

aimed Blpod and

2 M14E21 260 1 ball to 2 rd hinuged
I tracer butt plae

Semi-
MI6EI 300 Ball auto Longrange Prone.

6 - - battlesight shoulder- Bipod
2 Colt I ball to 2 rd 2S0r zero aimed

ARs 1 tracer

Long'range
7 Stoner 180 Ball Semi- baiLlesight

rifles auto 250m zeri t

Prone,
6 -_____ -shoulder- Bipod

Zeroed at 250m aimed
S rear sigh

t 
on 300m

2 Stoner 492 1 bdll to 2rd and 400m respec-
ARs 1 tracer tively for target

arrays X and Y

A The machinegun squads. as listed in Table A-6. also fired this situation.

* To keep the weight carried by the M60 gunner to AR systems weight, while keeping squad size
constant (nine men). two of the seven riflemen were used as assistant machlegunners to carry
ammunition.

c A separate basic load was issued for firing on each target array.

R M14 and M14E2 used 20-round magazines. 116EI. Colt automntfc rillea. Stoner rifle. Stoner
automatic rifle, and AK47 used 30-round magazines. M60 macblegun used 100-round bandoleers:
Stoner machinegun used 150-round bandoleers; RPD used 100-round drums.

* The rifle sight was set with the lon; side of the L-type battlesight up.

Due to a shortage of .,K47s. each AK47 eqad used the same nine weapons.

No tracer ammunition was rvalable.

Carried between gunner and assistant gunner.
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Table A-5 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ADVANCE

(Situation 5, Range B)

SVMA Squids Basic
Weapon Use LO mmunition Burst Sight Psto upr eak

pix wepon Mix 0 Length Setting

5 M(148 100 Ball Semi- Battesight N/A 914 has no biped
auto 250M zero Pone.

6 -- shoulder.

2 M60 . i~~ Zeroed at 400m aimed Blpod
,t.294 1traalcer 2 rd rear eight on

7 Stner 80 Bll Szul-Longrange
7 Stoer 10 Bai Sen ibatlesight

rifles auto 250mn zero' Prone.
- 6 - s houlder- Biped

2 Stoner I0 ball to 2 rd Zeroed at 400n aimed
UGs 10 Itrae !Wti-alght 2OOm

Zeroed at 250in rear
semi- sight on 40madAK47 has no7 AK47s 120 au o 50m respectively NIA biped

for targt a&mys
X andY Prone.

S ' Bani shouldr
Zeroed at 3O0m rear ad
sight on 400in and

2 Pa300 2 rd 500m respectively Bipod
for target arrays

7M61300 Bali battoesightauto smi 250mn zero' Prow,.

- 4 -shoulder- 
Biped

2 Stoner 600 1 bail to 2Zrd Zeroed at 400M aimed
MG1. 1 tracer sm-battlesight 200m

99 18 14 0 battlesight shoulder- Biped

NaTES
I Operational Policy. There were nine positins. Squad leader was in position five. automatic

(from right to left). Other squad members were in the remaining positions (right to left). in
decreasing order of their marksmanship scores. Riflemen in positions mne through !our fired
on the right bal of the target arrays And five through nine n the left hal of the target arrays
with assigned fire proiisfirst to targets of epporotnity and second to an even distribution
of fire. The assigned fire priorities of Alts and machlneguns5 were first priority to automatic
weapons tagtscn oother targets of opportunity. and third to an even distribution of
fire. The two Alts or machinieguns traveraed from oppoaite fllanks of the array to Its center.
After firing for two mtnutes on target array X. the squad's MO. changed barrels. The time
required to chanme bacrels was administrative; however. It was recorded. The squad then
fired for two minutes on target array Y. The M.60 machtnegunner assistant was permitted to
assist the gunner in target acquisition.

2 M(60 machinegunner assistant carried a .45 caliber pistoi with hip bolster and three magazines.
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Table A-6

OPERATIONAL POLICIES MACHINEGUN SQUAD
IN FIRE SUPPORT OF THE ADVANCE

(Situation 6, Rauge B)

Sud Suads Basic
Weapon Use Lo Ammunition Burst sight Poiin support Remarks

MIX per (per Mi x' Length setting Psto
Mix Weapon)

Zeroed at 400m rea
2 M.60 hi- 4bhall to sight on 400m for Prone. Bipod with

podM~ 6 00 1 rser 6 rd target array Z and shoulder- hinged
podM~ 6 00 1 raer600w for target aimed butt plate

larrays X and Y

Zeroed at 400m rear

2 MO i 6 800 4 bllto 6 d sight on 400n, for Prone, Tripod with
2o Mts $0 4 tracer r target array Z and shoulder- hinged Free gun

a600m for target aimed butt plate
arrays X and Y _____

Zeroed at 400m rear
2 Stoner 4bitosight on 400m for Prone.

biod 6 8 I tracer 6 rd target array Z and shoulder- Bipod
MGS 600m for target aimed

_______ arrays X and Y
Zeroed at 400w rear

2 torpo 6 28 4blo 6 sight on 400m for Prne
trpd 6 29 atr6er target array Z and shoulder- Tripod Free gun

M~s I rcr600 for target aimed

Zeroed at 300m rear
2 fPD 80 4 ~i o 6rd sight on 60 0

m. 700m Prone.2 RD 5 Soo 4 b.11to rd and 40Cnm respec- shoulderlilipodMjs 1 tracer tively for target aimed
arrays X. Y. Lod Z

Zeroed at 300w rear
sight on 600w for Prone.2 11PM 4 152 Ball 6 rd X and Y target shoulderi 3ipodMG* arrays ard 400wm at--ed

AA separate basic ioad was issued for firing on each target array.
a j160 used 200-round ammunition boxes. Stoner machineguns used 900-round ammunition boxes;

11PM used 47-round drums, the RPD used 100-round drums.

NOTES
I Operational Policy. Assigned fire pr~rities were first to sautomatic %apons targets. second to

other targets of opportunity, Lnd third to an even distribution of fire. The two machineguns
traversed from opposite flunks of the target array to its center. The squad fired for two minutes
each on target arrays Z. X and Y. respectively. Barreis wer- changed (exoe*t for the 11PM)
after firing on target arrays Z and X. 11PM barrel was allowed to cool before firing on the next
array. The time to change barreis was administrative; however, it was recorded.

2 Each machinegunner assistant and ammunition bearer carried a .4S esliler pistoi with hip
hoister and three magazines.
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Table A-7

OPERATIONAL POLICIES RIFLE SQUAD IN DEFENSE
AGAINST ATTACK (SERIES ONE)

(SItuation 7, Range C)

Weapon BastBr

Squd Used Lo Ammutoo Drs Sight Posi Support Remarks
Mix per twr Miss Length S ACing

Mix WEtpofi

7 M44s 100 Bail Hasty fox-
SSemi- Batlesigt bho*I N/A 1414 has o bipod

auto 250= zer* soulder-

2 M14 295 All teser aimed

7 Ml4E- so Bell Hasty fox-
S 2 rd Battcs|tt bole. Btpod

1 bal to 250m zero houlder-
2 M14E2s 260 1 rae ________I I tracer aie

7 M6EIs 300 Bai Shoriraege Hasty fox-

6 2 rd battleslg t , N/A Bod belt-caried
I ball to 2budrr 

NIA o-

2 MI6Es 759 I tracer e amed

7 Stoner 180 lu1 4sty fox-
rifles S2 o'rt.4 bole. / Blobe e7 6 2 rd b ztef .ol r

2 Stooer s NIA Bipod belt-car ed

rifesS4 20izeo aimedrifles 1 trr

7 AK478 120 Hasty fox-
Ba 2 ilesight hole. N/A AK47 W no b1pod

S Ball rd i20Wzero shoulder-

2 AX479 332 aimed

7 ,414S 100 Ball cl Hasty fox- N/A 1414 has no bipod

6 -= Bslestsgh: bole.

'14EZs 1 ban to 250= zero sh lde r-
1 ter 2 rd aimed Biped

________2 ______ _______ I ______r

Mi t La 300 Bai Haty fox- N/A B4e bet-caried
hhr .- ole,_______

2 rd --- ',sights= ld
blto &boulder-t2 Colt ARs 724 1 tracer 250m zero a

* To bold the wei& carried by tbs M60 pnoer to AR systems weig!t, whie boldig squd size OlA* =e)
conost, two of the seven riflemen were used as axlstact machineu rs to cary anmu - too.

a 142 a d 414E2* used 20-round :a4Lohies; MI6EIs. Colt Autocaic rites. St oer rifles. sttoma.ti
rines, and the AK47s used 30-round mag&zLes. 3460 znachingeu used 100-round bandoleers. Stouer
mschLnegan used 50-'ound bandoleers; RPD used 100-ro uod dr=ms.

c The rile sight was set with tbe short side of the L-type beatlesight cp.

Due to a shortage of AK478. each AK47 squi used the ssme mine weapons.

'No tracer ammunition was sya.llable.

Carried between gunner snd assistant gumner.
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Table A-7 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD IN DEFENSE
AGAINST ATTACK (SERIES ONE)

(Situation 7, Range C)

Sud Squads Basic
We n Use' LoaA Ammnintion Burst Sight Psto upr eak

Mix pe (er Nfix' nxtii Setting Psto upr eak

7 StonerShortraoge
riStoes 18) Bl blttlcsight Hat fox NA Bipod belt-carried

rifles z hole.
6 2 rd - houl -r-

2 Stn' 42 1hall t. Battlesight Limed Bpd
492 I1 tracer BSimzer

S 3414s 100 "al Sti- Bsttlesightfo- ~ / 314hsnbio
auto ZO0m zero 1(1st)fo- NA 14hsn id

6 hole

7eroed at~ shoulder.
2 M6 MG9294 Wl t rdate

2346 lI~ 29 racer r 400m rear Blpod
I tracr siot on 300m

7 toe Shortrange
Sioner ISO Bill battlesight ~ 'at fx /A Bpdel-carried

ri m er bole.

1bill to Zeret40e mshouder
60 1tracer bueih ie io

7 AX47s 120 Bill BattleSigt %/A AK47 ha no bipod
22Cm zero Hasty fox-

- 5 allto .2rd Zeroed at hole der-

2RPDs 30 balt 300m rear aimed pd
Itracer sight on 3C0-m

Sbortrange
7 ltl6ls 30 Ballbitls N5~ f- /A Bipod belt-carried

- 4 2 rd zeo hole.
2 Stner .rd.00.shoulder-

60 ball to battlesight aie
MGs I tracer '"Om Bno

Semi

9 Colt A~s 4 263

2ldS oetage hast. fox-d et-~reBill bitl hole.

S~~lIS ~ ~ ~cls 2500ZOm zeo shoulder- .A Bpdbl-are

NOTES

1 Operational Policy. There were nine positions Squad leader was in position rive. automatic rifles.
machineguns and rifles representing automatic rifles were in positions four sod seve.n (from right to
left) Other squad members were in the rematning positions (right to left). in decreasing order of
their marksmanship scores. Firers fired at targets as they saw them. The 3460 macltinegurmer
assistant was permitted to assist the gunner in target acquisition

2 3460 mainegunner assistant carried a .45 caliber pistol with hip holster sod three magazines,
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Table A-8
OPERATIONAL POLICIES RIFLE SQUAD IN DEFENSE

AGAINST ATTACK (SERIES TWO)
(Situation 7, Range C)

Weaponoad Amm,unit1~a Burst si((LI

MIX1 per m m i. I umph Setut P0431100 Support Remarks

7 M14. 100 Ball
(3) Semi-

2 14 3 All tar o Hto-
U bole.

6 o shoulder- N/A M 14 hso btpod
7 M144 10o B1 alr d.

(3) 3rd
I bill to
1 tracer

7 M1I0 I B -i - N/A 114a9 Ball bip.

I ball 1
2 14E2* ILIIICo Hay ox

Str -r attleaIe1 bate, Bpod

7 U142 100 Ball 1=C N/A M14 hano bt;d
proc

43) 3rd

ball to
1 tracer r pod

7 1414Ets 300 Bal

Buto Hasty fox-
2 W 6E12 7is All tracer a ot0 bole

6 -- i usia l shoulder- WA Brpod belt-¢a.rf"tc

I 1I6E 2s 300 Ball 5 zero* aimed.
2 rd prom

2 4161Es 52 1 ball to
I tracer

.1421:2 300 Bili 3,1/MA ftdelcre

2 Colt AR. 12 Lan to 2 rd Hasty fox-

ZColtAIa 734 3rd I to
I tracer . B~pod

SttooerI 544 All t H fox-

rtrac Shrtrerte bole.
756e r b~~esjv shmdemi- ~pdbetc~

10 2SQ zero f f-

7*- r pr6n. 3 - Balla 2 rd/A

F.t { l I fnfles 5" I tracr

*Three l 9s o. ads :.?ed Ia tomau . tie ocher tS - ad fired automaic, excet for the AM4 mix
-here. %re = a . ere' are .svd

To "ee cme wrtgs carried try 15. 1460 r.eOr to AR "rzms wttf~f. while keeptag aqlad site calm. m.Q
40011.0 t"o of Lbe ,eo -tfkeva were %sed as assistant raichiubrguwrs to CAM- amemluoc
14146 AMa 1114.- ac 3-rwnd0 maac..1161:14Loit =:0baac nfl., stowr .141.. &*%me~suc
rne. ad the AK4*a aaed 30-r00d magazines, )(40 =Xtecag sed 1

0
0-roao batdolra. .oom?

mac 74ga IVd 1.-rouad baz ireera
*The ril, aic was set with 1?.. short aide ot the L-t4pe batllrngA up

*Carried betee. crmer and assist" rdumrle

P- 
t
o a shortage A AK470 each AMT? squad used the same riom axes

No tracer ammuanition -as A~alable
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Table A-8 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD IN DEFENSE
AGAINST ATTACK (SERIES TWO)

(Situation 7. Range C)

5qad .e I ar etI a . I, InI I~L~ Pio ~r

b toOer stall I'bl ~ /
1 .alb~.k,CU XA Biped beht-corrtl

43) --

AR. :SI r.e se g

rifes14 Bill ba~l prw NA st414 hs. trr-

5 143MG t5' ~ 28 r~~oo miC~oz Sti B, UXA 44 68
&C. -S~ r, Z lS

3 (40M.Is' "Ho Bai Z rd B-ea z,100gS Haan fcs Biped

6 tboqzdrr

21460140. 2,e ' rd Irrw gtgSL B*
MCI___ 

Biped __ ____ ____

14E2s so Ball

2 114E21 B40 All tract?

75f Stzee I gnlde

160 DalI 2 rd __

4611114 A 6 zerotCQ

4 r l&_zct& m H~airy fi:- Biped
MG-* -

v Zoer I 6ortr~ov ai.Ld
fin aIS Bail toaWesz proat Sce B.,,d belt

ala i~~rd _____

2 c..?Iball t Zerod A400 m

7AK4.2 12t

4, 2K7Bie ci Lea We,

rali *tv sb-ar NA AX47 xwaa

2 AK47a S2

N"OTUA

c'terzolX ftlicY Becia.. tu pe== a seo4cce-afared oc R&Wo~ C_ sh~ the squad
,rrnetlsl ased. That %as 600 v c-_,are fti. a ire1! and a~u1c fire. Thor. utr

=be. poaatlms vqzad kaderw ..- p~it"~ five. a"t~catlc rIfle.. =zcanC~n0 aod rA Ge rpr,_
.clm &2±002Uc rfle; ocr. ipralitica~ tour and 9ao (lro rij& t. leftj OC6.r .ql;d v=_ber

""r TO Llc rc-a&oa.C posItl a 0rt0t Wc left). =O &ec.4as19 ctder -1 Ehir c~l&&s~a.mm saes.
Firers fired al taretas S y "i. lllem

I 1460 iadsc* sr atia. carried a .43 calaber pistol 6015 hi b.aiter and three mw~tale.
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Table A-9

OPERATIONAL POLICIES RIFLE SQUAD IN NIGHT DEFENSE
AGAINST ATTACK (SERIES ONE)

(Situation 8, Range C)

Squad Squads Basic

Weon Used Load' Ammunition Burst Sight Position Support Remarks
Mix per (per ifxg Length Setting

Mix weapon)

7 M14 100 Hasty fox-
SAll tracer semi- Battlesight hole, N/A M14 has no biped

auto 250m zero shoulder-

2 M14s 295 pointed

7 M14E2s 80 Hasty fox-
6ball to 2r Battlesight hole. Biped

1 tracer 250m zero shoulder-
2 MI4E2s 260 pointed

7 M16EIs 300 Shortrange Hasty fox-I ball to 2 rd battleslght hole, Bipd
1 tracer 250m zero c shoulder-

2 MiCEls 759 pointed

7 Stoner 180 Shortrnge Hasty fox-

6res I ba to 2 rd battlesight hole, Bipod2 tnrI tracer 250m zero c shoulder-
2 Stoner 546 pointed

rifles _______ ________

7 AK47s 120 Hasty fox-
5 o I ball to 9 2 rd Battlesight hole. N/A AK47 has no bipod

I tracer 250m zero shoulder-
2 AK47s 332 pointed

7 M14S 100 All tracer Semi- Hasty fox- N/A MI4 hai no bipodauto Battlesight hole. NIA _M1 _h__n_____
250rn zer, shoulder- Bipod

2 14 E 260 1 ball to 2 rd pointed2 MI4Es 260 1 tracer

7 Ma6EIs 300 Shortrng ,lst) fox-MiEs302 hrrne hole. ip
ball to 2 rd battlesight sholder- Bipd

1 tracer 250m zero c
2 Co!t ARs 7?4 pointed

Shortrange
7 Stoner 180 battlesight Hasty fox-

1 le to 250m zero c hole. Bipod
6 1 tracer 2 rd shoulder-

2 Stoner 492 Battlesight pointed
ARs I I 250rn zero

A To keep the weight carried by the 160) gunner to AR systems weight. whik keeping squad size constant
(nine men), two of the seven riflemec were used as assistant machinegunners to carry ammunition.

M14 and M14E2 used 20-round magsLines; M16EI. Colt automatic rifles. Stoner rifle, Stoner automaUc
rifle, and AK47 used 30-round magazines. M60 machinegun used 100-round bandoleers. Stoner
machinegun used 150-round bandoleers, RPD used 100-round drums.

4 The rifle sight was set with the short side of the L-type battlesight up.

0 Due to a shortage of AK47s, each AK47 squad used the same nine weapons.
I Dve to a nortage of tracer ammunition, two squads fired all ball.
Carried between gunner and assistant gunner.
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Table A-9 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD IN NIGHT DEFENSE
AGAINST ATTACK (SERIES ONE)

(Situation 8, Range C)

[Squads Basic

Squad SUsed Load
5 

Ammunition Burst Sight
Weapon per (per Mix I Length Setting Position Support Remarks

x Mix weapon)

S Ml4S 100 All tracer Semi- Battlesight N/A h114 has no bipod

auto 250m zero Hasty fox-

- 6 hole.
Zre t40mshoulder-

2 M460 1405 294' 1 ball to 2 d Zcroedst400m ponte i

trace r 2 rd rear sight on pointed Bipodb160M~s 94 
f 

I trcer300M

7 Stoner Shortrange
rifles 180 battlesight Hasty fox-rifles 250m zero

€  
hsfox-

1 ball to 2 rd hole,pod
1 tracer Zeroedat400m shoulder

2 600 rear sight o pointed

300m

7 AK47s 120 Battlesight
250m zero Hasty fox- NIA AK47 has no biped

5 t I ball to 2 rd hole.
1 tracer Zeroedat 300m shoulder-

2 RPDs 300 rear sight on ,ointed

300m

Shortrange
7 M6EIS 300 battlesight /250m zero 

€  
Hlasty fox-

ball to 2 rd hole Bipod
1 tracer Zedat4O0 shoulder-

Zc0dt0mpointed
2 Stoner 600 battlesight
M4s 200m

All tracer Semi-
Al auto

9 Colt Airs 4 268
I ball to 2 rd Hasty fox-
- t.cer 2 Shortrange hole

atl esght shoulder- Bipd
All tracer Semi- 250m zero c

auto pointed

9 M16E is 4 300
3 ball to
I tracer

NOTES

1 Operational Policy. There were nine positins, squad leader was in position five. automatic
rifle, machineguns and rifles representing automatic rifles were in positiots four and seven
(from right to left). Other squad members were in the remaining positions (right to left), in
decreasing order of their marksmanship scrcs. F~rers fired at targets when they observed
simulator flashes. Firers did not use their sights in right firing because they could not be
seen, however, these .tre the settings placed on the %eapons Of the five AK47 squads, only
three fired tracer ammunition. The M60 machiregunner assistant was permtted to assist
the ginuer in target acquisition

2 M60 machinegu-.ner assittant carred a .45 ahiber pistol with hip holster and three msgazines.
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Table A-10

OPERATIONAL POLICIES RIFLE SQUAD IN NIGHT DEFENSE
AGAINST ATTACK (SERIES TWO)

(Situation 8, Range C)

Sud Squids Blasic
po Usd Loads Ammunition Burst SIgi poito Supr RemDarks

MIAe p~ " ir MIX t Lenth setting
Mixt4 weapon)

- (3) AUl tracer auto-

21.114a 295 Hiastyfox-
I ___ Ilattlesight bole. HA M4hsn ~o

6 250w zero shouder- / 114btnbpd
7 415100 pointed

1) - I ball to 2r

21.114. 295 1 tracer d

Ml4s 100 Tracer SMN/A M414 has no blpod

2 14EZ4 260 1 ball to 2 rd Hasty fox- Blpod
6Itracer Baiesght boe-
6250m zero shoulder-

7bla100 pointed NIA M414 has no bipod
(3 ball to 2____rd__

2 14E2a 3 260 1 rcrBlpod

7M1ItEs 300

(3) -1 All tracer Semi-

759l I Shortrange Hasty fox-

6 - - ±egt~ hole.

M76EIs 300 260m, zero' shoulder- Btpod

(3I ball to 2r
() 1 tracer

2 MIGEIS 759

I M6Els 300 Tracer auto_

(3) -

2 Colt ARs 72 lball to 2rd Sot Hsyfx
tracer Skerange Hsyfx

.,.~..Cs~w.. shoulder- pe

M IMSla ~ 250m zero oo
- I ball to

(3l-Itracer 2 rd

2 Colt AR* 724

7 StonerIS

rifles 190) l tfr es

rifles Hsyfx

2 Stoner 546uesgh hole.r lo

1 StonerISO - 5f b zterogh a aoulder- Blo

rifles- (3) -0 Izerot 2r poizle.

2 Stoner I3 4 tracer 12r
Three of the squads fired semiautomatic and the other three squads fired automatic.

To keep the wetght carried by the 1460 gunner to AR systems weight. wbile keeptng squad site (nine mein).
constaju, two of the seven riflemen were used as assistant machLtiegunners to carry ammunition.

c I., tnd P414E2s used 20-rotted magazines; kMlOEls. Colt automatic rifles. Stoner rifles. automatic
rifles, and thec AK47s used 30-round magazines. M60 macbinaegun used 100-round bandoleers. Stoner
macblnegpun used ISO-round bandoleers.

The rifle sight wpi; set with the short side of the L-type battiesight up.

*Carried between gunner and assistant gunner

Due tot abortage of AK47s. eacb AK47 squad used the same nine weapons.

No tracer ammunition was avaiable.



Table A-10 (Concluded)

OPERATIONAL POLICIES RIFLE SQUAD IN NIGHT DEFENSE
AGAINST ATTACK (SERIES TWO)

(Situation 8, Range C)

Sud Squads Basic,
Weo Used Load Ammunition Burst sight psto upr eak

mx per iper mts Length Setting Psto upr eak
Mix wapon)______I _______

Stoner 160) All tracer bisgtSrag
rifles - _______ - zero

2 Stoner 492 1 bill to 2 d BattiesightI
ABA I tracer 250m zero Hasty fox-

6_____ bole, io
6 Shortrangc shoulder- Bid

7 Stoner iobtegi pointed
riOflessgh

r le ball t.. 250m zero
- () Itracer 2 rd

2Stoner 492 25Cm erog

Semi- Batiesight /A M4hsnbpd5 M14a 100 All trace auMo W in zero NA M4Wn io

(3) - 1_____

bill toZeroed at 400m
2 M60 %105 294 t1 tralet 2 rdi rea sght on Hasty fox- lo

6 - ~r b rcr3C ole. Bid
shoulder-

7 M149 0 Battiesight pointed / 914hsnbpd
100 Z~~~~5Cm zero NA M4Wn ~o
13 bail to 2r

(3I tracer 2 d Zeroed at 400m
2 %160 St~s 294 rear sight on Bipod

300m

7 M14E2q so

- (3) -7 All tracer

2 ht14E25 260 Hasty fox-

6 - l_________Bttlesight hole. ld
35mzr houlder- id

MM4258 pointed

2I 9t14E6 26

7 Stner1 ~ o 1Shortrange
rifles ISO0 tracer 2 rd battlesight

LI 25'; n zero

Stoner 4bltoZeroedat,1C0m
Ms600)Lt batlesight or at

- 6 -00 b____ _____ ole.o_ Bio

Stoner Shorirange shoulder- Bpd

rifles S Lootlesight pt~

- (3) - 1 ball to 1rd 2SCm zer,

2 Stoner Zeroed at 400m
2MGone 600] battlesight o

AK47&120
7 I4 (2) 1:

2 AIC47s 332 Hasty fox-

- 5 - Ball Batesight hole.
250m zero shoulder- %/A K47 has no biped

7 AK4% 120 pointed
(3) Fr

2 AK47s 332d

NOT E S

I Operational Poll"~. Because t,me permitted. a second cycle was fired n tange C. wi~th tho squids
pr~vlously used. This %as done to compare semiautomatic fire and siucmatic fire. There were
tune positions Squad leader -as in position fIle. automatic rifles. machinegluns %tnd rIfles repre-
senting automatic rifles were in positions four amd seven (from right to left). Other squad members
were in the remaining positions (right to left). .n decreasing order of their marksman2ship $cores.
Firer3 fired at targes %hen they obeerced simulator flashes. Firers did not use sights In night
firing Lecause the) could not be seen, however, these ace the settings that %ere placed n the weapon.

2 MWC marhinegunner 2ssistastt carried a .4S caliber pistol with hip holster and three magazines.
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Table A-li

OPERATIONAL POLICIES MACIHNEGUN SQUAD
IN DEFENSE AGAINST ATTACK

(Situation 9, Range C)

Squi Sqas Basic - 11
Used Load Ammunition Burst sight psto upr eak

MIX weapon) egh etI

2 MO b~od 112 1 aflZeroodst400m Hasty foxhole.2M~ipd 8 13 blto 2 rd rear sightcon shoulder- Bipo-d I
bi~s 1 tracer 300m aimed _____

2 M60 tin- 1 bal 2o Zcroedst400m, Hasty foxhole. Tripod with
po ~ 6 90 1 rcr d rear sigt on shoulder- hinged Free gun

pod bs1trcr300m, almed but plate

2 Stnerbl-Zeroed atICf~r Hasty foxhoIe.
po Stonrbl 6 3059 1 ball to 2 rd baulesight shoulder- Blpod

podliI tracer 20
0

m aimed

2 Stoner tri- IbltoZercedst400M Hasty foxhole.
pdMs 6 2S45 1 bracer 2 rd battlesight shoulder- Tripod Free gun

pod M. 1 race aimed

Zeroed at 300m Hasty foxhole.
2RPD MGs 5 S00 1 ballto 2 rd rear sighto hudr i

I trcer300w aimed

DPMbis' 4 72 al 2 Zeroedat 300w 1 
Hasty foxhole. id

2 PMMG' 72 ol 2rd rear *slgh on Ishoulder- Bie
300M aimed

MOO used 100-round bandoleers, Stoner machinegunners used 150-round bandoleers; DPI! used 47-round
drns. and RPD used 100-round drums.

Due to a high rate of malfunctions with s=mmuUon sod drjzms. this mix was fired spin.

NJOTES
I Opertonal Policy. liachintguns were In foxholes four and seven and fired on tagets as they

saw them

2 Each macbinegunner assistant and ammunition bearer carried a .4S caliber pistol with bip
bolster and three magazines.
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Table A-12

OPERATIONAL POLICIES RIFLE SQUAD
IN LINE ASSAULT (DUPLEX)

(Situation 1, Range A)

eso U Basic~d Ammunition Burst Sight 1 Ps~n ~ Rnak

Mx weapon)

7 M149100

- (3) - Ball

261a 9 Sei-~ Batlfsight Macig
6uo 250m zer shoulder- NIA M14 ha nso blpod

7 M.145 100 pointed

- (3) - Duplex

211; 295

7 M11 10Semi-I
I * Maut10 M14 has no bipod

(3) - Bill

2 MIl4E2s 260 2 rd Bateigt Mrcig lpod folded back

6 -; 20mzr shoulder- N/ A

7 M.149 10 Smi- pointaedno~o
atoM4hano o

( 3) 
Duplex

7 111E28 so

(3) - Ball

2.NINE 2s 26 0

Mt4E~ 2 r Baueslgt 1Marching,
6 r 2r Buterog shoulder- N/A Bipod folded back

711Es80 pointed
- (3) Duplex

2 114E2s 2fo I

I M14 and M.14E2 used 20-round magazines.

NOTE

Operational Polic). There were nine Lanes. Squad leader -as in lane five, automatic rifles and
rifles representing automatic riflcs were In lanes two and! eight (from right to left). Other equad
members were in the remaining lanes (right to left), in decreasing order of their marksmanship
scores. Firers in lanes one through four fired on the right half of the squad sector, and five
through nine on the left half of the squad sector, or directly at a target when they saw one, Most
firers did not use sights in marching fire as they were instructed to point rather tha to aim through the
sights Ho~esecr. these are the settings that were placed on the weapons.
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Table A-13

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ASSAULT (DUPLEX)

(Situation 2, Range A)

Sud Squads Basic ihWeapon Used L -d * Ammunition Burst SlstR
MIapX per pc r MiX Le gth Setting Pohtoo Su'tioe r

MIX Weapon) I

7 M14a 100

(3) - kais

2 MJ4 295 Hasty fox-
6 <Semi- Battlesight hole. /

2uto zero hAder- N14 has no bipod

7 34149 100 aimed

(3) - Duplex

234 295l

7 U1411 100 i- N/A M14 has no bipodauto
(3) Bail Bipod

2 $114E2s M0 2 rd Hasty fox- hinged

6 Battlesight hole. butt plate
210m zerm shoulder-

70t- aimed N/A M14 has to l.pod
(3) - Duplex -;

2 MI4E~ts 260 2 rd hinted

butt plaze

7 Mi4E2s so

(3) Bal

2 Mi4E2• 260 Hasty fox- Bipod and
6 2 rd Battlesight hole.

250mi zero shoulder- hinged

7 YI4E211 aimed butt plaite

(3) Duplex
2 M14E 2s R.6

M14 and 114EZ used 20-round magazlnea.

NOTE

Operational Poii. There were nine postjons. Squad leasder was In position the. automatic rifle*, and
rifles representing automatic rifles. were in positions three and seven (from right to left). Other squad
members were in the remainlg po0ttlos (right to left) In decreasing order of their marktmanship scores
Riflemen in positions oce through four fired on the rjight half of the target arrays, and five through nine o
the left half of the target arrays with assigned fire priorities first to targets of opportunity and .- eond to
an even distribution of fire. The assigned fire priorities of ARs were first to automaUc weapo.s targets.
second to Other targets of opportunity. and third to an e~en dlstrlbution of fire. The two ARS traversed
from opposite flaths of the array to Its center. Squads fired for two minutes on each target array.
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Table A-14

OPERATIONAL POLICIES MACHIhNEGUN SQUAD
IN FIRE SUPPORT OF THE ASSAULT (DUPLEX)

(Situation 3, Range A)

Sad Squads Bai
Sud Used Load A Ammunition Burst Sight

Mx per pe r %six Length Setting Psto u~f eak
MiiS'x eapen)

2 MG0 bipod 3 4 ball to
MG& 13 Itracer

- 6 1000Bpe
2 MOJ bipod ()4 duplex to ls o-

M~sI tracer 7eroed at 400mn
6 ~ rd rear sight on wc

2 M60 tri- 4 ball to 300M shoulder-
podMG; I traer aimed Telpod using

00 traversing and
2 N!lCevatling160 ri 4(3l) omchns

Slachineguns used 20,)-rcund ammnunition boxes.

Gunner 'sore glo-t on lcft hand 'hile using traversing and elevating mechanism.

NOTES

I Operational Polici. Assignted lire priorities 'scrt first to automatic weapons targets, second to
other targets of opporturut). and third to an ev-en Jistrilstion c! fire. The rso =:cihn--guns
traversed froin opposte flankz oi the arra% to its ceter. Barrels were changed after firing
for I nitouw and 45 seconds on the left target arrai This time %as administrative although the
time to change barrels -as, recrded. Mathiricguns -ere in positions three and seven and
fired for a to al o ', ioutes od each tat get arra)

± Each machmnegunner aslistant and anmunatlon bearer carried a .45 caliber pistol with hip
bolster and three inagazints
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Table A-15

OPERATIONAL POLICIES RIFLE SQUAD
IN APPROACH TO CONTACT (DUPLEX)

(Situation 4, Range B)

Sqi qas Basic
cpn Used Load- Amn~,itio Burst sight Position support R=,-

mix per (per Mia Lecitb setting

7 M14s 10O Ball

622 Irc Semni- BtL~esig!ht xuc-fr A 14hsobd
auto 250in zero QikBeM4hsn io

I 144 100 Duplex

(3) 
I2 M4145 295 AUl tracer

7 14a4 100 Bill aut 4 has o bipod

(3)-

2 3414E2s 260 1 altE dBW folded back

________ I tracer BAiulesigh Quick-fire W/A 11 i.io

tr_ I acer to 2 iird Bipod folded back

haolto
2 Ml4~s 2) 1ltracer

6 OTFzle'g

ta1r get as tht stote

I tracer



1

Table A-16

OPERATIONAL POLICIES RIFLE SQUAD AS BASE OF FIRE
SUPPORTING THE ADVANCE (DUPLEX)

(Situation 5, Range B)

Squad Squads Basic
Weapon Used Load2 AmmunOition Burst 3j lht Poition &.Wort Remarks

Mx per "pr mix Lef~ch setting

7 M14s liii Bill0C

J3)
2 114s295 All iracer em aeigt Proe

IW ero. 6 shoulder- N/A 5(14 his. no bipod
100 DuPle. "t aimed

2 3414a 295 All tracer

7 3414s 100 Bam l e NIA 5114 has no bipod
(3) - _=

2 3,14E~s 26 Iballto Brd and
I ter 2 rr B=Itesizt roe hne

Zeoaboulder- bzu -
7 5(14s 100 Duplx Iaimed N/A M 14 has o bipod

-M__ - Bl- Im

2 3414E2x 260 1" 2~ rd hinted
I tracer but pat

M14.2* X0 BlltrcrPo,

k-m-- Prolene. Btpod aind

2 U14E2& 2&.4 All tracer

111 sind 51412 sied 2( -royui =aazztns,

NOTE

dterstriutio =otr -re Tto A trrer psdo frig toppt left). 04 tderain tore of ther

c9d$frdfor t.wo =iintta on each trget airaz

L
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Table A-17

OPE RATIONAL POLICIES MAC HINEGUN SQUAD
IN FIRE SUPPORT OF THE ADVANCE (DUPLEX)

(Situation 6. Range B)

Sqa quiads, Baic
V1sed Load' Aroniilo Boft Sight Poito sipof Remsarks

Mix pe (p 3 i L"&~ Setin

M"~ ~~ ba .to ihtO
b~po 340 1 tacer40 for target
b~so MG.I trcerarray Z and

600=r for U~rgec Bipod
arraysX and Y Prone. .1th

6 1000 6 rd s houdr- hzaged
Zeroed At 400mo aimed bm
rear st#A oo PLAbe

3440 400--. 700m

btp~d MG. e.dy for

targt arrays
Z. X. andl Y

7eived at 4001:

I l6 4 balto a0rfitliam
trtpod 11GS I traer 600=, for target

arrays ZX. Tilpod
amProw.. .ith

6 ~~ 6 rd .haler brced Free v.c

ZerOed at 400-- aimed butt

rear at&b on plateL 4000. 700m
tiip 14. ~and 9em re-

target arra't
Z X andY

A epirat, NAlec ...,d -A. .0A4 0 frn ,a "h tart atiti.

I A;,oervji a P,.,, The asig* fire prv.-.it. -err first to socsteU .e Wrns
.ewnA t ,her tsret. 4f %~oimits and third to ao ett distribution of flit The two

mb'ch&-. t raseroswl fro01 4v~ot-ate flanks A the arra. to its certer The sqoad firtd
t-.is, e ach target arral. & , X. aM Y. re"1 ,cii Barrels ucre char~ged

.(ecn target arrai a The i~ n W char4e barrels .10 AdmlmsraUst, 6,-tee?. it
-a. rei-srde

1,2 mooachinecirmer a..i~t "o a=%nooo0 bearer earned a 4S caliber pistol %ith

hip b 19"r &-W three agic.

A-32



Table A-18

OPERATIONAL POLICIES RIFLE SQUAD IN DEFENSE
AGAINST ATTACK (DUPLEX)

(Situation 7, Range C)

L * 4 L~xd AmmmMk- t.,.1 sight pgjisx 
1
Support Remak

312' ipe r~ Mx l.1-nh f Et~njiI _______

[73214S 100I

%114j; 23 AlKiiJ y fox.-
61 =~ e so-6r ,cz.Ittetz oe N A 14 W z .. o

3414EZ -T-

M 14E 21 I -J kJI tv fox-
I trzct r iBa1lc.4x_ bole.

Z rd 125-= 1 r iibonlder-

3414E 2s D' L a~ime

3AI4LZ, -41a

73114. 1~~~~~s. BLA 4a.0'd

I M1j ~ ~- ~ ic- XA 314 W ba.,

2 3(14FZ 2$ 2'

5 34146 BI ~ A M 14 La. wbtod

I Ze1oe at __ F_
21134 G* 1 1 r.a d ta sita Hiti M - t

3414 I'r~ A:~.r 4' ~ ad NA344L..

346-) 34C.. '-i42 r rar .u2 -_o

Thre -A 23... sqad* fired 4;1e.. and the Ptber Uurve sq.-ds tre.4 b.4 amd-oc lttaer.

T . ktp teb -1=cL cafled b% t4, 3M6- zinr t, AR nten -: bile kepto tqmad
sle MLA me et, . t-. .4 tbe,e w_ tfle=te -er. ... d "* &.st*LU~ =*c3*~rV=a to

Carried b.ftrwz g~zer wid ais1Ita (.er

9 1 ~~~- rZ:1-4a1 P-S.., 13.:. -t"r Me p...lt. ed -*& MVL~.a± -e
r3.. os msco.- * &Nd rrls rpreseozirg r nfva- -re L-- poItseas loir said vvwc

Att fl& tdI (etoxhe: .q..Ad =~tero -erv -2 tb. re=1n "- ptIm-s MOwto Left$3.. Mo
d.,ce sAMC --ider ! their '.3azktr4-_sb_;p .c-res Firer. fired a: tarstts "3. th *a the=
The 14, mwisc=w 1#*jhtA= sa. per==eO L &**sit L3. Cuer a0 targe. v*;-1U**a

2 3 -=atnV=rias..tau .arrn.d 45 cililr ;4...4 -.13 bV~shelM. And thz e m&p.ZIsws

A-33



Table A-19

OPERATIONAL POLICIES RIFLE SQUAD IN NIGHT DEFENSE
AGAINST ATTACK (DUPLEX)

(Situation 8, Range C)

qu Squads jBasic-Uqlao Jed I load
5  

Ammunition Burst Sight Rmak
n per I (per m.ixc Length Setting Position Supr Reak

A'x MIXA wapon)

7 M141; 100c
- 3)All tracer

2 M14a rHasty fox-

Seml- sate t holer- N/A M14 has no bipod
7 4aI duplex to pointed

2~~ ls'tracer

7 N1148 1 (0 All tracer jNIA M4hsn to

-2 11F923 1 b Zl rd H-ast; loxt- hinedad
2 M14F 2 260 1tracer j ___Iattlesight hol-, butt plate _________

6 0 1dulxt - iS 25m zero shoulder-T

7 trac to dper wt, poited N/A M .14 has no bipod

13 tracr to t _________and

2 2602 bal to rdo hing d
2 r.14Es itracer but plat

7 M14L_'s so All tracer

2M141, 'a 1 ball to r 2r Hasty fox-Battlesight hl, Bipod and

M14128 8 1 dpl 50m zero) shoulder- huttng e
tracer'- pointed bt lt

2 S1I4FZs 26, tracer

C' %14s tov All tracer Battlesight N % 4 ha -,o btr--,d
asU 250m zero

2 Moo i~s 2140 1 ball to Rea 3ight Haxiv fx-1 harg-
-. I t ra, er 2 rd on300inght but plte ~ ___

1duplex I Semi- Battlesight
C' M14S to "-ed NA M14 has no hipo1 tracer auto 250m zero

- a to Zeroed at 4 B
2M"MG. 29 " al o 2 rd rear sigh n hne

M1 tracer 0hbtple

Three of then, squads fired duplex and the ,,t-er tk squads fired ball and, or tracer.

IT(, keep the %eight carr,ed by tho M60 gunwer V. AR ,sstWi weig!Nt. while keeping squad e (rale men)
constant two of the seven ri'lemen were used as as -stint machinegunnerr to eaxr mmnunition

'M 14 and N114f, 2 useo 20-round magazine, mo machonegxin used 100-round bardolecrs

1( Arrie, tw(e-n ioaner and assistant g,.er.

1;01 S

I operati'nal Policy There were ...v p s Squad leader war, r poteton iivc, automatic r
machinegano and rtiflt ropresenting automatic rifles, were in positions tour a" seven (from right
to lefti oth,'r squad mem~bers %sere in tue remaining poettlons (right to left), in dc creasing crder
of their marksmanship stores, Ftrer. - d at targets whec Jiey abner d simulator (.1ashee
Firer. did ni't use si ghts for nighi tiring ,cause the) could not uc been. h--e r, these are
.. eaing. that ecre piaced on the teapons - - M60 machinegunne, assistant was permitted to
axaisv , i nr in t4u c. t acquiciti

-, '' nachinegunner assistant carried a s., caliber pistol with MD holsier and thre. Ngaines
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Table A-20

OPERATIONAL POLICIES MACHIINEGUN SQUAD
IN DEFENSE AGAINST ATTACK (DUPLEX)

(Situation 9, Range C)

Sud Squads Bai
WVeapon Used Lod - lAmmunition Burst Sight

MX per (per Mix Length Setting Position Support Remarks
.Jx mix weapn)

2 M60 Ibalto
bipod Mis ()1 tracer

6 1123Bipod
2 M60 I duplext to at*fx
biped MGs (3) 1 tracer Zeroed at 

40 0m Has o x-

2 MO bllto 2 rd rear sight on hole

tripod SIGs I3 tracer aimed Tripod with
6 900 hinged Free gun

2 M60 1 duplex butt plate
tripod MGs (3) to 1 tracer

Machineguns used 200-round ammunition boxes.

NOTES
1 Operational Policy. Machineguns were in foxholes four and seven, and targets were fired on as

they were seen.
2 Each inachinegurner assistant and ammunition bearer carried a .45 caliber pistot with hip

holster and three magazines.
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Annex B

RANGES, INSTRUMENTATION, AND DATA COLLECTION

1. RANGES

Detailed information regarding the experimentation ranges, including
sketch maps and reference tables that record firing distances, survey
data, and visibility data, are presented in Appendixes 1 through 3 to this
annex.

2. INSTRUMENTATION

The instrumentation described below included both the data sensing
and recording system and the target elements. The block diagram
(Figure B-i) shows the general layout and data flow.

a. Control and Recording Van

(1) Digital Events Actuator and Evaluator System

This system issued commands to the range equipment, and
accepted, processed, and recorded data from it. It was made up of a
Scientific Data System Model 910 computer, an events actuator subsystem
(output), and an events evaluator subsystem (input). Peripheral equipment
included an input-output teletypewriter, a paper tape unit, and a magnetic
tape unit. The actuator subsystem was capable of comrmanding up to 102
contact closures to control target-raising and -lowering mechanisms,
weapon simulator firings, and a digital clock. The evaluator subsystem
scanned 384 input lines every 4 milliseconds and was designed to detect,
store,and process signal changes under program control. A change in
status was detected by comparing the current input signals with the stored
result of the previous scan. Changes in status were processed and re-
corded on magnetic tape. Each could be summarized on a typed printout.
The scanned input signals represented hits, near misses, target positions
(up or down), weapon simulator firings, and rounds fired.

(2) Control Console

The control console, located in the center room of the trailer,
is shown in Figure B-2. The floor sections of the control console con-
tained all power and signal cables for the console, an auxiliary power sup-
ply for clock and camera controls, and the intercom power supply. The
console consisted of five operator positions, each capable cof controlling up
to ten target elements. The operator control panels, which occupied the
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lower portion of each operator position, were designed to control ten tar-
gets and their associated weapon simulators. Manual control was used
during calibration, testing, and warm-up periods. Each control panel
included:

1) An on-off switch and power indicator light (A)

2) A three-position mode control switch with associated indicator
lights (B) to designate COMPUTER MODE, in which manual con-
trol could not be exercised; COMPUTER-MANUAL OVERRIDE,
in which manual control could be used to raise or lower targets
or fire simulators independently of the computer; MANUAL, in
which the computer did not exercise control but still collected
data

3) Ten sets of three pushbuttons each, with each set including a
GUN-FIRE control (C) that would fire the associated simulator
as long as the button was depressed; an alternate action POP-UP
control (D) that could command the targets up or down (the button
was illuminated when the target was up); a KILL-RESET button
(E) that lit when the associated target was hit. By depressing
this button a target element could be brought back into action

In addition the following functions were included:

1) The upper portion of Position No. 1 contained a weapon signature
simulator malfunction panel that was illuminated if the simulator
failed to receive a command to fire or fired without a command

2) Positions No. 2 and 4 contained synchronized digital clocks that
provided experimentation run time

3) Position No. 3 contained the master control and event panel that
controlled starting, stopping, and sequencing of experimental
runs; an intercom master unit was mounted above Operator Posi-
tion No. 3

4) The upper portion of Position No. 5 was the target mechanism
malfunction panel, which consisted of an indicator light for each
target element. Under normal circumstances, if a target fails
to respond to command, or acts without command, the proper
indicator (1 through 50) illuminated. Appropriate delays were
built into the circuitry to allow for target mechanism reaction
time
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b. Target Elements

Each target element consisted of a target body with a hit sensor,
a raising-and-lowering mechanism, and an electronic target computer
unit. Some targets were equipped with weapon signature simulators
(weapon simulator) and an acoustic or panel near miss sensor and associ-
ated electronic equipment. The target element was contained in a redwood
box either 24 by 34 by 74 inches or 24 by 34 by 96 inches, depending on the
size of the target body. The box was dug in to conceal the target, exceptMhen it was raised.

(1) Target Body

Targets were stamped aluminum, rubber backed, and in three
sizes (Figure B-3). Each target was equipped with a crystal hit sensor
designed to detect the shock caused by a tullet striking the metal target
and transform this shock into an electrical impulse that was fed to the
target computer unit (TCU). After being processed in the TCU, this hit
signal was then sent to the Control and Recording Van, where it caused
the red kill indicator on the control console to light, and to the digital
events evaluator where it was evaluated every 4 milliseconds for a change
of status. When a hit was indicated, the events actuator received a signal
and commanded the target raising-and-lowering mechanism to lower the
targct.

(2) Raising-and-Lowering Mechanism

A modified M-31A1 trainfire target mechanism was used to
raise the targets and lower them on command or when they were hit. A
mechanical assist was added to the mechanism, enabling it to operate
with the targets under winds up to 15 knots. Electrical filtering was added
so the mechanism would not interfere with other system components.

(3) Weapons Simulators

Weapons simulators were installed as required on each range
and simulated the flash, bast, and sound of rifle, automatic rifle, and
machinegun fire. The system included the simulator, a control unit, and
fuel storage tanks (propane and oxygen) positioned under the target box.
The control unit included a timing device that released fuel through elec-
trically controlled solenoid valves into a firing chamber. The gases in
the firing chamber were ignited by an automotive-type ignition system
and produced the flash, blast, and sound of gunfire at the muzzle of the
simulator. Control for this subsystem was provided by the Digital Events
Actuator or the console operator through the target computer unit at each
target element. The simulators were designed with the capability to
operate at a maximum rate of 500 simulated rounds per minute to repre-
sent automatic fire. To simulate semiautomatic fire, the computer
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commanded the simulator to fire and commanded it to stop before the
second simulated round could be fired. Different rates and a1mounts of
fire could thus be simulated by varying the time interval in 120 milli-
second steps between the stop and start commands.

During the firing cycle, a signal from the electronic timing circuit
in the gun simulator was sent to the target computer unit where it was
used for two purposes: 1) to cause a signal to be generated for use in
blanking out the acoustic near miss sensing channel so that the noise from
the simulator firing would not be scored as a near miss; 2) to cause a
second signal to be produced that indicated the simulator was commanded
to fire. This second signal was sent from the target computer unit to the
trailer where it was sent t( the digital events evaluator, and subsequently
st-red on tape.

(4) Acoustic Near Miss Sensor

Also included as part of some target elements was a speci-
alized microphcne (Acoustic Near Miss Sensor) designed to detect the

t shock wave produced by a projectile (Figure B-4). The associated cir-
cuitry was designed to produce data for projectiles passing within 2
meters of the microphone. The miss zone signals were routed from the
target computer unit to the digital events evaluator.

(5) Panel Near Miss Sensor

A solid panel miss sensing system was used for longer
ranges. This panel was constructed of seven rubber backed metal sec-
tions glued to a plywood panel of 2 meter radius. The seven sections had
hit sensors that were connected electrically to provide four two-dimensional,
half-meter, concentric, sensing zones from the base of the panel (Figure
B-4). Hit sensors were identical to those used on the target bodies. Out-
put from a sensor was routed to a target computer unit modified for use
with these panel near miss sensors, and the~i to the digital events evaluator.

(6) Target Computer Unit

The target computer unit, an electronic control and signal
conditioning device, was used at each target element to control the target
raising-and-lowering mechanism and weapons simulator and conditioned
hit and miss signals before transmission to the Cortrol and Recording
Van. The unit contained up to three printed circuit cards, an ammunition
selector switch, and associated electronic components. It was housed in
a cast aluminum box mounted on top of the target raising-and-lowering
mechanism. Card A contained the circuitry necessary for producing
DC-power, control, and status of the weapon simulator and the target
raising-and-lowering mechanism and conditioning the signal from the
target hit sensor. When miss information was required at the target
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location, Cards B and C (when using the acoustic near miss sensor, or
B prime and C prime when using the panel near miss sensor) were in-
serted. The function of these two cards was to gate the signal from the
sensor into one of four half-meter zones and to condition the signal for
ti-ansmission to the Control and Recording Van. The ammunition selector
switch allowed the selection of four preset types of ammunition and also
had one variable selection position.

c. Round Count System

An electronic round counting device was installed at each station-
ary firing position to provide the capabilities of counting each round fired
from that position as a function of time. The system consisted of a trans-
ducer (directional.microphone) connected to a signal conditioning box. The
transducer was mounted to one side of the muzzle of the weapon and on line
with it. It was pointed at the general area of the muzzle and sensed the
report when the weapon was fired. A signal then was routed to the signal
conditioning box, then to the events evaluator subsystem, and then to the
computer memory for permanent record. The system was adjusted to
reduce the counting of rounds from adjacent firers.

d. Range Power and Data Distribution System

Multiconductor armored cable systems for power and data con-
trol information were installed (buried in the target area) to control the
target elements and transmit collected data to the Control and Recording
Van. Junction boxes were positioned on the range for ease of maintenance
and system flexibility. Power was provided by two of three 45kw diesel
generators that were normally required to operate the system, one for
the Control and Recording Van and one for range power. A power switch-
ing central was provided so that the third (spare) generator could replace
either of the others. Over and under voltage automatic cutoff relays and
accurate reading voltmeters were installed on the switching central to
prevent system damage. Step-up transformers were connected to all three
range power lines to increase the normal three-phase generator output
from 208 volts to 230 volts since the range required three approximately
balanced, single phase loads.

e. Meteorological Instrumentation

Meteorological data were recorded during each experimentation
run at each range using the following devices:

1) Wind measuring set that recorded wind speed in miles per hour
and wind direction in tenths of degrees from magnetic north

2) Recording microbarograph that recorded barometric pressure
in inches of mercury (on Range C only)
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3) Hygrothermograph that recorded temperature (Fahrenheit) and
humidity

4) Standard rain gauge that, measured rainfall in inches (Range C
only)

5) Photometer that measured ambient light data in foot lamberts
(night runs, Range C only)

f. Life of Target Bodies and Panels

*The life expectancy of hit sensitive target bodies and panels de-
pended on several factors: the number of holes in the targets or panel,
the location of the holes, and the type of projectile fired. Observations
noted during the experiment were:

1) An accidental hit on the sensor or wire harness rendered the
target or panel useless

* 2) A concentration of hits around the sensor tended to isolate It,
causing the target or panel to become Insensitive

3) A concentration of hits in the neck of the target rendered the
head insensitive

4) One hit In the center line stiffening rib in the neck area tended
to render the head insensitive

g. Target System Command Program

Target system command programs were written to activate
instrumentation in the Control and Recording Van and the targets and
simulators in the target arrays. These programs were transposed into
computer language in the form of computer command tapes. The use of
these tapes provided for the reproducibility of identical firing cues and
target exposures for each squad in each tactical situation. A summary of
each target system command program is provided in Appendix 4.

3. DATA COLLECTION

a. Manual Data Collection

In addition to data collected using the instrumentation described
above, the following data were collected manually: weapons reliability
data, count of ammunition remaining, and count of target hits.
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b. Film Data Collection

Hand held and tripod mounted individually operated 16ram FILMO
cameras and remotely operated magazine loaded 16mm gun cameras pro-
vided motion picture coverage for study and correction of safety procedures
and weapons malfunctions. Each range was provided with one cameraman
equipped with a FILMO camera to r'cord the actions and reactions of ex-
perimentation subjects during record runs, both in stationary and moving
situations. Remote camera coverage was also provided. One camera was
located within the target area on each range and provided a record of an
individual target element during a record run. It was remotely controlled
from the Control and Recording Van and actuated just before the target was
raised. Several remote cameras were used in the moving situations on
Range A (Situation 1) and Range B (Situation 4). These cameras were lo-
cated to one side of the path of movement and pointed toward the firers as
they approached the targets, providing continuous coverage of the actions
of men and weapons during a record run. The cameras were mounted on
poles and armored to prevent damage. Dummy camera positions were
spaced along the course to prevent cuing firers to the location of event
start positions. Cameras were activated by an operator that followed the
firers. The cameras operated at 64 frames per second to permit slow
motion review. Photographic coverage was primarily with black and white
film, although color was used occasionally to emphasize specific points
and for documentary purposes.

c. Data Collection Accuracy

The accuracy of the computer gathered data was continuously
checked by manual counts throughout the experimentation.
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Appendix 1 to Annex B

HORIZONTAL DISTANCES FROM FIRING POINTS
TO TARGETSI

I

I

I

tp

I



F

Table B-i

HORIZONTAL DISTANCE IN METERS FROM FIRING POINTS TO TARGETS
FOR RANGE A, RIFLE SQUAD BASE OF FIRE AND MACHINEGUN

SQUAD IN FIRE SUPPORT OF ASSAULT**

Left Target Array Right Target Ajrray! Target Target

No. Firing Point No. Firing Point
1 2 3* 4 5 6 7* 8 9 1 2 3* 4 5 6 7* 8 9

1 309 307 298 308 298 292 294 287 293 18 297 292 289 292 292 288 292 285 293

2 310 304 300 302 300 294 296 289 295 19 305 300 297 300 300 296 299 292 300

3 306 298 295 297 295 289 292 285 291 20 305 299 297 301 301 297 301 295 303

4 300 294 290 292 290 283 287 279 285 21 295 290 287 291 291 287 291 284 292

5 301 294 291 293 297 289 288 281 290 22 292 287 285 288 288 285 289 283 290

6 304 299 293 295 294 289 291 284 290 23 291 286 284 287 285 284 288 282 290

7 317 211 307 308 307 301 303 295 301 24 294 '289 287 290 291 288 297 286 294

310 303 299 301 299 293 295 287 293 25 292 287 285 288 289 286 290 284 292

302 296 292 295 291 286 287 284 286 26 288 283 281 285 285 282 287 281 289

= 10 295 288 285 286 284 279 280 273 279 27 298 293 291 295 296 293 298 292 300

11 289 283 279 280 279 273 275 267 274 28 310 307 304 307 308 305 310 304 312
12 286 280 276 278 276 271 273 265 271 29 316 312 309 313 313 311 314 309 317

13 284 278 274 276 274 269 271 263 270 30 326 322 320 323 323 320 324 318 326

14 285 274 275 277 276 271 273 265 272

15 287 281 278 2.80 279 274 276 269 276

16 284 278 275 277 276 272 274 266 273

17 292 286 283 286 285 280 283 276 283

- * Firing point for automatic rifle, bipod and tripod mounted machineguns, and for the
rifleman serving in the automatic rifleman's role in the rifle squad with nine rifles

** Based on plotted rather than computed data
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HTable B-2

, {4 HORIZONTAL DISTANCE IN METERS FROM FIRING POINTS TO TARGETS BY
EVENT FOR RANGE B, RIFLE SQUAD IN APPROACH TO CONTACT**

Event Target Firing Point Event arget Firing Pointo-t . ,2 3* 4 5 6 V" 8 9 NO O 1 2 3* 4 5 6 7*8 9

Al 47 45 44 43 43 42 43 444 44 5 A22 159 159 160 162 163 164 165 168 170

A2 55 53 52 51 51 51 50 51 51 6 A23 81 80 78 77 76 75 75 75 75

A3 54 54 52 51 51 51 51 52 52 A24 88 89 89 90 91 91 93 94 95

A4 50 49 48 47 47 47 46 4 49 A25 90 90 91 91 92 93 93 94 95

AS 47 46 45 45 44 45 46 46 45 A.6 55 55 55 56 57 58 59 60 62

1Z A6 52 51 50 49 484 8 47 47 48 A27 53 53 53 53 54 55 56 59 59

2 A7 24222221222324 26 28 A28 70 69 69 69 70 71 71 72 73

I All 30 27 25 23 21 20 1S 19 19 A29 7070 71 71 72 73 74 75 76

A12 30 28 25 24 22 21 21 21 22 ASO 45 45 45 4t; 47 47 49 50 51

A13 35 33 31 31 30 30 31 30 32 7 78787 97 081 82 83

A14 33  31 30 2 9 2 7 27 27 228  A34 44 44 43 4 42 43 43 44 44

A15 26 26 2524 2323 24 2526 9 A35 424 41140 39 40 4141 42

I A16 30 28 23 27 27 27 28 29 30 A36 45 45 44 44 42 44 45 46 47

I A17 29 28 27 27 27 28 29 30 32 A31 47 46 45 45 44 45 45 45 46

A18 26 26 25 26 25 26 29 31 32 10 A32 36 36 36 36 37 37 38 39 41

A19 24 24 25 25 26 28 30 32 34 A33 49 49 49 50 50 51 52 54 55

A20 33 33 33 33 34 35 37 38 40 A38 74 74 74 74 74 75 76 76 78
02 103 104 105 106 106 107 110 111 A.9 8'8383838485868789

4

A9 100 101 102 104 105 106 108 109 110 A41 36 34 -2 31 31 30 31 31 32
12

SA2 16 9 170 172 173 174 176 178 180 A42 J 36 34 31 30 29 29 29 29 29

* Weapons In these positions fired tracer ammunition, and depending on the mix, were rifles, automatic
rifles or machineguns

** Based on plotted rather than computed data

NOTE

Target A40 not used
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Table B-3

HORIZONTAL DISTANCE IN METERS FROM FIRING POINTS TO TARGET FOR
RANGE B, RIFLE SQUAD BASE OF FIRE SUPPORTING THE ADVANCE**

target Target Array X Target Target Array Y

No. Firing Point No. Firing Point

1 2 3* 4 5 6 7* 8 9 1 2 3* 4 5 6 7* 5 9

B14 445 440 440 436 435 434 430 428 420 B28 498 495 495 485 495 455 486 479 477

B15 422 428 418 420 413 417 407 412 404 B29 515 510 510 508 502 506 503 498 492
B16 418 420 413 408 408 407 403 400 399 B30 518 513 514 510 510 510 505 505 502

B17 412 413 408 403 402 401 396 395 393 B31 509 506 505 503 495 495 498 496 488

B18 420 422 415 411 410 408 404 402 400 B32 494 498 497 487 487 487 489 486 480

B19 436 431 431 427 425 424 420 417 414 B33 501 500 500 495 490 494 486 490 488

B20 441 438 437 433 425 424 425 424 419 B34 503 500 500 497 490 495 492 491 489 I

B21 430 431 430 425 418 417 412 410 407 B35 510 507 508 497 503 504 500 499 491

B22 425 426 419 414 413 411 406 404 401 B36 516 516 513 515 508 508 509 507 500

B23 413 413 407 401 40'. 399 395 392 390 B37 537 537 535 530 524 524 526 525 516

B24 416 407 400 395 394 392 388 385 383 B38 541 541 538 539 534 532 528 526 525 1I
B25 403 405 397 393 391 390 385 385 381 B39 556 557 553 550 542 541 537 535 534

B26 401 402 395 391 396 388 383 382 380 B40 560 560 550 551 550 544 540 539 536

B27 400 402 395 390 389 388 382 381 379

Firing point for automatic rifle, bipod and tripod mount reachineguns, and for the

rifleman serving in the automatic rifleman's role in the rifle squad with nine rifles.

** Based on plotted rather than computed data.

L
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- Table B-4

HORIZONTAL DISTANCE IN METERS FROM FIRING POINTS TO TARGETS
FOR RANGE B, MACHINEGUN SQUAD IN FIRE SUPPORT OF ADVANCEt TARGET ARRAYS X, Y, AND Z*

Target MGI MG2 Target MG1 MG2

No. _ MG No. MG, 1 _MG,_2

B1 468 472 B21 640 640

B2 480 488 322 635 630

B3 482 486 B23 624 623

B4 473 477 B24 616 615

35 469 467 325 613 612

B6 466 470 B26 609 608

B7 457 458 B27 603 607

B8 458 460 B28 690 691

B9 450 453 1329 705 707

I B10 446 449 330 707 708
r Bl 450 453 331 699 700

B12 449 452 332 690 690

B13 465 468 333 691 693

B14 645 645 B34 690 693

B B15 627 628 335 697 699

B16 622 626 336 715 716

B17 620 620 B37 730 730

B18 629 630 338 740 736

B19 640 639 B39 750 750

B20 646 645 340 752 753

Based on plotted rather than computed data
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Table B-5,.
HORIZONTAL DISTANCE IN METERS FROM FIRING POINTS

TO TARGETS FOR RANGE C,
DEFENSE AGAINST ATTACK**

target 2 Firing Points T.-et Firing Points
No. 1 2 3 4 5 6 7 8 9 No. 1 2 3 4 5 6 7" 8 9

1 50 46 44 48 46 43 47 44 47 26 110 109 109 114 113 111 115 112 115

2 52 49 48 50 49 47 51 48 51 27 121 120 121 126 126 126 131 128 131

3 53 51 49 53 52 50 54 52 55 28 118 117 118 123 123 121 128 125 128

4 46 46 44 48 48 46 51 48 52 29 129 124 125 130 130 129 134 131 134

5 46 45 44 47 48 46 51 49 55 30 131 131 132 138 138 137 142 140 142

6 45 43 43 48 48 47 53 50 54 31 159 159 160 165 165 165 170 167 170

7 50 49 49 54 54 54 60 58 61 32 169 164 165 170 170 170 178 175 178

8 45 45 46 51 52 52 58 5T 60 33 146 146 147 M 151 151 158 156 159

9 49 49 50 56 57 57 62 62 65 34 150 149 149 153 152 150 154.151 154

10 E5 55 56 62 63 64 70 68 72 35 195 195 194 198 196 194 197 196 196

11 60 59 58 62 61 60 65 63 65 36 189 188 188 192 191 188 192 188 191

12 56 55 57 60 60 60 65 64 66 37 184 183 183 187 186 184 188 184 187

13 69 68 67 70 70 67 72 69 72 38 181 182 183 189 189 188 197 192 195

* 14 73 72 71 76 75 73 77 75 77 39 219219 221 226 227 226 234 229 232

15 69 69 69 74 74 73 79 77 80 40 270 270271 276 276 271 279 276 278

16 71 71 72 77 77 77 82 80 84 41 265 265 2S6 270 271270 274 271 274

17 84 83 84 88 88 87 92 90 92 42 257 257 258 264 263 262 267 26267

18 81 80 81 86 86 86 90 88 91 43 288 287287 291 290287 91287 289

19 96 98 100 105 106 106 111 109 112 44 279 278 277 282 281 278 282 278 280

20 99 99101 106 107 106 113 111 114 45 236 235 236 240 240 239 242 238 241

21 100 101 102 107 107 107 112 110 113 46 230 229 230 234 234 231 236 233 236

22 112 112 112 116 116 113 119 115 118 47 318 316 318 323 323 32327 328 327

23 111 110 111 116 115 114 118 115 118 48 325 326 327 327 322330 336 2 335

24 114 113 112 116 116 113 117 114 116 49 315 315 316 321 322320 32S 323 326

1 25 114 113 113 117 116 114 118 115 117 50 328 330 331 337 338 338 344 341 344

- Firing point for Satomatic rifle. bipod and tripod mounted machinegins. and for the
rifleman serving In the automatic rifleman's role in the rifle squad with nine rifles.

• * lBased on plotted rzAer tha computed data.
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Table B-6

SURVEY DATA FOR LEFT TARGET ARRAY
RANGE A, ASSAULT AGAINST DEFENSE

Ii

Target Grid Coordinates Altitude

Number Easting Northing (feetMSL)
1 07574.08 48916.19 537.95

2 07577.96 48918.75 538.92

3 07584.48 48915.97 536.28

4 07580.51 48909.64 533.65

5 07587.04 48911.45 534.64

6 07591.01 48914.40 535.95

7 07570.60 48922.30 538.90

8 07568.43 48916.16 533.98

9 07571.30 48939.13 531.36

10 07573.14 48902.98 528.08

11 07577.27 48897.10 526.11

12 07581.54 48895.26 525.70

13 07588.37 48894.45 525.12

14 07595.52 48896.52 526.76

15 07601.25 48899.78 528.40

16 07607.89 4889?.52 527.09

17 07614.82 48906.96 531.68

Map Fort Ord and Vicinity

1:25000

Series V895S
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r- Table B-?H SURVEY DATA FOR RIGHT TARGET ARRAYKA RANGE A, ASSAULT AGAINST DEFENSE

RU "
Grid Coordinates Altitude

Number (feet MSL)i Easting Northing

18 07847.14 48912.51 529.06

19 07641.09 48920.48 533.00

i 20 07662.27 48918.72 536.60

21 07652.92 48910.67 530.70

22 07658.35 48907.08 530.04

23 07664.58 48905.52 529.06

24 07670.76 48907.87 532.67

25 07676.30 48904.97 533.00

26 07679.75 48900.08 531.36

27 07689.43 48908.99 539.56

28 07686.43 48922.20 545.13

29 07683.68 48928.06 546.10

30 07671.71 48940.55 551.08

Map Fort Ord &d Vicinity

1:25000

Series V895S
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Table B-8

SURVEY DATA ON FIRING POSITIONS FOR RANGE A,
RIFLE SQUAD BASE OF FIRE AND MACHINEGUN FIRE

SUPi3ORT OF THE ASSAULT

Firing Grid Coordinates AltitudePosition '"(feet MSL)

Number Easting Northing

1 07641.55 48ai .40 517.91

2 07635.77 48618.48 515.28

3* 07630.57 48622.08 512.99

4 07624.93 48620.39 512.99

5 07618.53 48619.91 512.32

6 07611.19 48625.49 509.38

7* 07604.89 45622.20 509.61

8 07598.71 48628.30 506.43

9 07592.92 48623.09 510.04

* Firing point for automatic rifle, bipod and tripod mounted
machineguns, and for the rifleman serving In the automatic
rifleman's role in the rifle squad with nine rifles.

Map Fort Ord and Vicinity

1:25000

Series V895S
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ra Table B-9

SURVEY DATA FOR TARGET ARRAYS WX, Y, Z
FOR RANGE B, ATTACK

AGAINST DELAYING ACTION

Target Grid Coordinates Altitude
Number Euting Northing (feet MSL)

-I Target Array W

Al 05482.58 51378.50 339. 15

A2 05490.36 51379.97 338.16

A3 05489.87 51378.21 337.49

A4 05486.72 51375.24 336.16

A5 05484.17 51373.63 335.85

A6 05487.95 51381.39 338.82

A? 05494.01 51369.15 329.96

A8 05669.28 51355.52 326.03

A9 05665.67 51344.57 324.05

All 05570.20 51381.13 339.98

A12 05573.23 51379.34 336.85

A13 05582.10 51375.33 333.92

A14 05579.29 51376.53 334.23
A15 05575.01 51372.85 333.23

A16 05577. 15 51373.58 332.24

A1? 05579.49 51368.25 331.93

* A18 05577.68 51365.01 331.28

A19 05576.60 51361.61 329.96

A20 05585.63 51382.06 328.98

A21 05778.01 51355.48 333.24

A22 05771.84 51361.07 333. 18

A23 05704.65 51427.05 343.42

A24 05758.29 51385.98 332.92

A25 05760.29 51391.44 333.90

B-34
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Table B-9

SURVEY DATA FOR TARGET ARRAYS W,X, Y, Z
FOR RANGE B, ATTACK

AGAINST DELAYING ACTION
(Continued)

TGrid CoordinatesTarget Altitude

Number Easting Northing (feet MSL)

A26 05763.01 51417.34 339.48

A27 05761.39 51419.98 339.80

A28 05777.73 51423.87 345.71

A29 05778.59 51414.32 343.07

A30 05754.28 51421.96 338.16

A31 05815.52 51424.68 360.14

A32 05806.27 51417.49 354.89

A33 05819.15 51411.60 358.17

A34 05794.12 51428.72 348.99

A35 05791.74 51426.10 347.68

A36 05795.73 51423.15 347.36
V A37 05784.60 51418.07 345.05

A38 05873.50 51412.65 375.23

A39 05881.05 51406.19 376.21

A41 05855.96 51422.54 369.98
A42 05854.92 51425.73 37G. 14

Taret Array Z

Bi 05888.72 51345.00 378.18

B2 05896.92 51323.19 370.31

B3 05892.47 51304.26 365.72

B4 05883.31 513.56 364.41

B5 05875.99 5110. 47 367.03

B6 05879. 4u 51316.70 367.69
B7 05869.42 51322.66 371.62

B8 05873.14 51331.22 373.59

B-35
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Table B-9.
SURVEY DATA FOR TARGET ARRAYS W,X,Y, Z

FOR RANGE B, ATTACK
AGAINST DELAYING ACTION

(Continued)

Tagt Grid CoordinatesTarget Altitude

Number Easting Northing (feet MSL)

B9 05869.67 51334.49 375.23

B10 05863.49 51336.24 375.23

B11 05869.00 51345.25 378.51

B12 05872.32 51355.08 383.10

B13 05876.99 51353.98 379.17

Target Array X

B14 06071.60 51457.55 434.93

B15 06053.52 51453.07 430.34

B16 06051.22 51463.87 439.52

B17 06046.93 51473.98 430.66

B18 06054.86 51480.67 432.96

B19 06063.91 51483.47 436.90-

B20 06071.74 51491.49 433.62

B21 06065.01 51498.72 432.30

B22 06061.02 51513.34 420.50

B23 06048.11 51506.59 419.84

B24 06041.00 51500.87 418.53

B25 06037.93 51494.87 419. 18

B26 06035.84 51488.24 416.72

Target Array Y

B27 06034.58 51483.55 414.10

B28 06113.98 51396.36 429.68

B29 06127.37 51388.20 433.94

B30 06127.10 51377.02 432.30

B-36

/



Table B-9

SURVEY DATA FOR TARGET ARRAYS WX, Y, Z
FOR RANGE B, ATTACK

AGAINST DELAYING ACTION
(Concluded)

Target Grid Coordinates Altitude

Number Easting Northing (feet MSL)

B31 06121.39 51383.67 431.65

B32 06112.42 51381.83 428.04

B33 06113.26 51376.43 427.38

B34 06111.69 51371.19 425.09

B35 06116.08 51362.69 425.09

B36 06141.31 51406.18 429.02

B37 06153.52 51391.82 432.63

B38 06166.56 51403.75 433.29

B39 06174.16 513019. 28 436.57

B40 06176.03 51396.01 436.57

B3
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Table B-10

SURVEY DATA FOR RIFLE SQUAD BASE OF FIRE AND
MACHINEGUN FIRE SUPPORT FIRING POSITIONS FOR

RANGE B, ATTACK AGAINST DELAYING ACTION

Target Grid Coordinates Altitude
Position Easting Northing (feet MSL)

Firing

1 05634.59 51511.52 347.02

2 05633.68 51518.11 349.65

3 05641.01 51521.43 352.60

4 05646.07 51524.21 354.57

5 05647.71 51529.19 357.52

6 05650.46 51534.18 361.13

7 05654.40 51537.68 361.78

2 8 05657.01 51541.07 362.77

9 05659.32 51544.91 363.42

Macbineggn

1 05432.25 51454.85 376.54

2 05431.55 51464.75 377.86

Map Fort Ord and Vicinity
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Table B-11

SURVEY DATA FOR RANGE B,
RIFLE SQUAD IN APPROACH TO CONTACT

Side of Altitude
Event Line Easting Northing (feet MSL)

Left

1 05440.72 51390.13 347.35

2 05475.19 51388.93 344.73

3 05555.49 51385.95 342.43

4 05563.38 51386.76 314.12

5 05608.08 51410.65 341.12

6 05630.82 51411.55 340.79

7 05667.21 51412.98 339.81

8 05708.57 51444.41 346.04

9 05752.93 51442.33 344.40

10 05773.77 51441.37 347.68

11 05801.04 51443.06 348.32
12 05828.07 51437.81 358.14

Right

1 05439.09 51360.27 323.58
2 05473.79 51359.08 330.95

3 05552.96 51356.53 332.26

4 05567.70 51356.07 331.28

5 05614.86 51381.17 331.61

6 05637.50 51381.99 331.28

7 05669.99 51383.14 332.26

8 05708.81 51414.42 340.79

9 05750.65 51412.93 342.76

10 05770.34 51412.23 340.79

11 05798.83 51411.22 344.40
12 05822.33 51410.38 358.83

Map Fort Ord and Vicinity
1:25000
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Table B-12

SURVEY DATA FOR TARGET ARRAY RANGE CO
DEFENSE AGAINST ATTACK

Target Grid Coordinates Altitude
Number Easting Northing (feet MSL)

1 11558.65 50550.99 782.6

2 11556.51 50553.95 771.0

3 11555.78 50558.35 769.5

4 11559.52 50560.42 771.7
5 11560.28 50562.55 782.6

6 11561.69 50565.74 782.6

7 11557.67 50571.22 771.7

8 11562.18 50575,74 774.3

9 11558.71 '50579.67 782.6

10 11554.24 50583.07 771.7

11 11546.80 50567.10 765.3

12 11551.93 50572.93 766.4

is 11537.21 50563.45 761.2
14 11533.57 50567.81 758.9

15 11538.51 50578.88 762.1

16 11537.79 50583.37 762.1
17 11524.52 50580.72 751.3
18 11528.38 50584.72 752.6

19 11515.84 50602.23 752.3

20 11516. 16 50605. 12 752.9

21 11512.84 50597.84 750.0

22 11495.64 50583.92 741.1

23 11497.41 50586.96 741.5

24 11493.86 50573.50 737.9

25 11494.00 50577. 19 738.2
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Table B-12

SURVEY DATA FOR TARGET ARRAY RANGE C,
DEFENSE AGAINST ATTACK (Concluded)

Target Grid Coordinates Altitude
Number Eas 1 Northing (feet MSL)

26 11497.32 50579.00 738.7 1
27 11491.79 50601.47 746.4

28 114.96.37 50601.59 747.4

29 11487.42 50600.45 745.4 |
30 11483.12 50609. 17 753.9

31 11458.21 50621.38 769.5

32 11455.85 50627.95 770.9

33 11474.20 50623.76 769.0

34 11459.86 50589.73 741.8

35 11412.90 50584.22 729.3

36 11418.70 50590.11 733.0

37 11426.49 50594.77 736.5

38 11443.61 50644.07 786.2

F 39 11411.66 50664.57 785.8

4- 40 11349.89 50652.13 777.2 I
41 11358.71 50658.16 789.8

42 11368.57 50661.00 778.9 1
43 11322.07 5r;607.64 748.3

44 11331.30 50610.12 751.3

45 11377,83 50619.81 769.7

46 11385.74 50626.74 767.8 1
47 11310.51 50679.62 778.9

* 48 11305.66 50688.28 821.2
49 11319.34 50693.11 787.4

1 50 11326.87 50738.70 794.3

B-AB
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Table B-13

SURVEY DATA FOR RIFLE SQUAD AND MACHINEGUN SQUAD
FIRING POSITIONS FOR RANGE C,

DEFENSE AGAINST ATTACK

-Grid Coordinates Altitude

Position Easting Northing (feet MSL)

1 11607.41 50566.18 793.3

2 11605.79 50561.48 792.9

3 11604.50 50555.88 792.9

4* 11607.54 50550.17 792.9

* 5 11605.13 50545.20 792.9

6 11601.85 50540.13 792.9

7* 11603.61 50533.85 792.9

8 11599.30 50531.25 792.9

9 11599.79 50527.27 792.9

I*Firing point for automatic rifle, bipod and tripod
mounted machineguns, and for the rifleman serving
in the automatic rifleman's role In the rifle squad
with nine rifles.

Map Fort Ord and Vicinity
1:25000
Series V895 S
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Appendix 3 to Annex B I
VISIBILITY DATA

Target effects (timely first hits and nealr misses) are a function of I
the ability of each squad first to detect the target and then to engage it I
with small arms fire. Thus, visual target detection is preliminary to
effectively engaging the target. The ability of members of the squad to
detect the individual targets of an array depends on:

1) Local lighting conditions -- relative position of the sun, cloud
cover, and time of day

2) Terrain masking -- relative location of firer to individual
targets in terms of mutual cover

3) Vegetation masking -- the concealment provided by vegetation
between the firer and the individual targets

4) Visual acuity of the squad mbmbers

5) Target identification aids employed by the squd once one or
more members have detected a target -- for example, the
use of tracers

6) Simulated aiming cues pvc4duced by the target

Runs were scheduled to ensure that the same number of squads from
each mix ran each situation at the same time of day, allowing the effects of
visibility differences caused by differences in light to be balanced oat.
Also, to minimize effects of differences in firer-target intervisibility,
firers with the same marksmanship capabilities were usually placed In the
same positions for each run for each mix.

This appendix provides samples of the visibility data necessary to

understand the realism of each of the tactical situations, as to the cover
and cofjcealment afforded each target. Visibility data are required inzit
to any meaningful infantry fire fight computer simulation. These visi-
bility data provide the basis lor both the terrain and vegetation masking
model for tactical situations for which target effects data are also avail-
able. These data provide a basis fcr validation of a computer simulation
of the infantry fire fight in the platoon organizational and tactical context
as portrayed on the CDCEC SAWS ranges. Such validation of computer
simulation is not usually possible since the reqired masking models and

B-43
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Iactual fire effectiveness data are not available as input and as a basis of
comparison.

Samples of available visibility data Indicating when targets are visible,
concealed, or covered are presented in two formats:

1) In diagrams for the rifle squad in line assault (Situation 1) from
the firer' s position to the targets and. the reverse

2) In tables for the rifle squad In approach to contact (Situation 4)
and for the day and night defense against attack (Situations 7,
8, and 9)

The visibility data for the line assault situation were obtained by
stationing at each target position a man whose height equaled the height
of the target. A man was then moved up in each assault lane in 5-meter
increments so that data could be recorded on each squad member' s posi-
tion and on the progressive firer-to-target visibility and target-to-firer
visibility, as illistrated in the diagrams in Figures B-5 and B-6. The
firer-to-target visibility charts portray the terrain and vegetation mask-
ing from the position of each flrir as he moves up the assault lanes to
one target. The same format is used for the target-to-firer visibility
diagrams. Thus, there are two visibility diagrams available for each of
15 engageable targets in the array. Only one sample of each type (Target
No. 4) is presented.*

Positions of terrain masking are Identified by the shaded area labeled
"Covered." In this area, *both the target and firer are covered. The un-
shaded portion of the diagram labeled "Concealed, includes all firing po-
sitions from which the target is concealed. Ground locations from which
the firer can see the target are shaded and labeled "Visible. "t The cov-
ered area for a firer with respect to a target Is the same as the covered
area when viewed from the target to the firer. However, the visibility
areas as viewed from firer and target are not the same. A member of
an assault squad often cannot detect a target behind a small bush, but a
person at the target can look through the bush and see members of the
assaulting squad. Thus the boundaries between the "Concealed,, and
"Visible" areas may not be the same when viewed from the firer' s posi-
tion as from the target' s location.

Visibility data for the rifle squad in the approach to contact situation
are shown in Table B-i. Although this was a moving situation, the firers
stopped and fired from each event line when the targets were raised. Thus,

*A complete series of visibility charts for Situation 1 are available
to users with a specialized requirement for the data. Requests for
CDCEC SAWS Rifle Squad in Line Assault Visibility Data should be
addressed to: CG, USACDCEC through USACDC for approval.

~B-44
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the detection problem is essentially reduced to a fixed firing point case.
The visibility data presented In taular format relate the stationary posi-
tion of the firer, in his respective lane at each event line, to each target
raised in that same event.

Visibility data for the live fire defense against attack, both day and
night situations, are tabulated from each firing point to each target in
Tables B-15 and B-16. These data were obtained by stationing a soldier at j
each firing position (in sequence), in the proper firing attitude, and re- t
cording hi visual observations as targets were raised. When a target
could not be seen, additiona! personnel were used to differentiate between
vegetation and terrain masking. The focal point of observation at night
was the simulator flash. The focal point of observation in daylighn was I
the target body.
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Table B-14

FERING POITS TO TARGETS VISIBILITY DATA FOR RANGE B,
RIFLE SQUAD IN APPROACH TO CONTACT

Number Firing Points Number Firing Points

!Event Target 9 8 7 6 5 4 3 Eve Taget 9 3 7 6 3 2

Al x x x x x x x xx 6 A23 x x x x x x x x
A2 xxx x xxx 

1-A24 x x x x x. x x x x

! A4 xxxxxxxxx .... ......A3A2 x x x x x x x x x

A5 xxxxxxxxx
AA27 x x x x x x x x x
A6 x x x x x xx xxxA5" 2 x x x x x x x x x

______A27 x xx x xx x.x
All x xx~* * Ax xxxxxxxxx

A1 x~*'*A28 x xx xx x'x xx

2 A1 * * * * x x x x xA* .9 A29 x x x x x x x x x

All x x x *** A30 xxx x xx x x x
A1 x x x * * * *  *  AS;7 x x x x x x 'x x x

A16***XXX*** - - __ 1A13A xxxxxxxxx
" A14 x x x** ***

,x9 A35 x x x x x x x x x
A15 * **xx x x ***23 A36 x x x x x x x x x
A16 x x x xx

x T A17 vsbe x x x theA31 * x x x x * *it
10 A32 * x x x x ***~A18 ***** x x x

A33 * *x x x x***
A19 visible, x x
A20 ******x x x 11 A38 x x x x x x x x x

4 A8 x x x x x x x x xl _A9 xxxxxxxxx.,

A9 Ix x x x x x x 9 x 12 A41 * * * x x x x**

--'A42 * * * x x x x * *
5 A21 x x x x x x x x x

A22 x x x x x x x x x

x Target is visible, is inside the safety limits, and can he fired on and hit

•Target is visible, is outside the safety limits, and canot be fied on

NOTE: Targets A10 and A40 were not used

B-48

_______ ____________________ 4



Table B-15

FIRING POINTS TO TARGETS VISIBILITY DATA FOR RANGE C,
DEFENSE AGAINST ATTACK

Target Firing Points Target Firing Points
Number9 8 6 54 3 2 1 Number 98 7 654 32 1

*1 x XX X* ~ 26 x x x x

2 ,x x xx x * 27 x x x x x x x

3 x xx x x** 28 xx xx x xx x
4 *xx x x 29 xxx x xx xx x

5 **x x x *x 30 xxx x xx x xx

6 ** x x xx 31 x xxx xx xx x

7 x 32 xx xx x xxx x

8 ***x x x 33 x xxx xx xx x

9 x 34 xx xx x xx xx

10 *** X* X 35. xx xx x xxx x

11 x xx xx x x 36 xxx x x x x x

12 x 37 x x xx xx x

13 xx x x x x 38 xx x xx xxx x

14 xx x xx 39 xx xx x xxx x

15 *xx X.xO0 00 40 xxxxxxxx

17 ~xx xx xxx 42 xx xx x x x x

18 x x~ 0 43 xx xx xx x xx

19 * * * *kx x00 44 xx xx xx xx x

20 ** * ** xx 0x 45 xx xx x xxx x

21 ** *x x x x 0 46 xx xx x xx xx

22 xx xx x x xxx 47 x xxxx x xx x

23 x xx xx x xx 48 xx xx xx x xx

24 x x xx x 49 xx x xxx xx x

25 0 xx x xx x 50 xx x xx xx xx

x The target is visible

* Blank indicates the target is concealed, but can be fired on and hit
0 The target is covered

*Target is outside range safety limits (and not fired on from this
firing point)
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Table B-16

FIRING POINTS TO TARGETS VISIBILITY DATA FOR RANGE C,
NIGHT DEFENSE AGAINST ATTACK

I

Target Firing Points Target Firing Points
Number 9. 8 7 6 5 4 3 2 1 Number 9 8 7 6 5 4 3 2 1

1 xxxx* **** 17 xxxxxx x
2 xxx x 18 ** x 0

3 x x x**** 19 ****x x x 0 0
4 x xxxx* 20 **** xx 0

5 * X* x * * * 21 ** * xxxx 0 0

6 ** xx ** 22 xx x x x x x xx

7 * x**x * 23 xxxxxx xx

8 *****xxxx 24 xxxx x

9 **** 25 0 x

10 ***** 26 x x x x x

11 x x x ** 27 x x x x x x x x x

12 x x x x x x 28 x x x x x x x x

13 x * 29 x x x x x x x x x

14 x x x x x * 30 x x x x x x x x x

15 *x x x 0 0 0 38 x x x x x x x x x

16 ***x 0 39 x x x x x

x Simulator flash is visible; target can be fired on

Blank indicates simulator flash is not visible, or simulator is not
present, but target can be hit

0 Simulator flash is not visible; target is covered
• Target is outside range safety limits (and not fired on from this

firing point).
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Appendix 4 to Annex B I

TARGET SYSTEM COMMAND PROGRAM
I

Tables B-1.7 through B-23 represent the target system command pro-
gram and identify the sequence of programmed events by individual tar-
get. The individual target exposure times shown on these tables are I
programmed total exposure times. Targets fell when hit; therefore, the
time that targets were exposed was shortened when they were hit. These
times are not be be confused with the cumulative exposure time (CET)
which varied according to the number of targets hit and the time required
to hit them.

For clarity, the arrows on the tables indicate the simulator associ-
ated with a specific target. The simulators are identified as R (rifle),
AR (automatic rifle), and MG (machinegun).

The following tables were used throughout the field experiment. For
example, every rifle squad firing in Situation 1 used the target system
command program shown in Table B-i7.

iII
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Table B-17

TARGET SYSTEM COMMAND PROGRAM
RIFLE SQUAD IN LINE ASSAULT*

(Situation 1, Range A)

Sequence Target and Target
Programmed Weapon Simulated Total Rounds TareEvent Fird by Exposure

Events FTime
(Minutes) Target Simulator Simulatori (Minutes)

0.000 8 MG 119 2. 000
0.100 13-- R 67 1.900
0.150 3 R 80 1.850
0.200 7Ns 1.800
0.200 14 1.800
0.220 7R 8
0.232 14R 8
0.250 5 None 1.750
0.250 17 *-% 1.750
0.300 17R 36
0.370 1- MG 182 1.634
0.484 15 1.5160.484 2 None 1.516
0.484 11 1.516
0.500 \15R 8
0.520 11R 28
0.584 12 1.416
0.584 9 1.416
0.600 N \12R 8
0.600 N9AR 32
0.650 4 None 1.350

0.650 10 1.350
0.686 1OR 8
0.716 6 1.284
0.716 16 1.284
0.736 6R 17
0.768 1%%16AR 101

Total 702 27.132

The command program had an initial sequence of events (0.000 to
0.768) and a cyclic sequence from 0.800 to 1.100 minutes that was
repeated until the end of the assault. Pacers were used at each end
of the squad to assist in controlling the rate of advance. The ranges
fired were from 148 to 15 meters.

B-52
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Table B-18

TARGET SYSTEM COMMAND PROGRAM V

RIFLE SQUAD AS A BASE OF FIRE AND MACHINEGUN
SQUAD IN FIRE SUPPORT OF ASSAULT

(Situations 2 and 3, Range A)

Sequence Target and Totl Round Target Average
Programmed Weapon Simulated Exposure Firing

Events FiredTime Distance

(Minutes) Target Simulator Simulator nutes) i(Meters)

0.000 8 - -- MG 223 4.000 297
0.100 13 -- "R 18 3.900 273
0.150 6 - -- *R 44 3.850 293
0.200 7- -0-R 27 3.800 305
0.200 14. 3.800 274
0.204 "14R 9
0.250 5 None 3.750 291
0.250 17 3.750 283
0.250 26 MG 279 3.750 284
0.258 17R 8
0.366 1- --*MG 127 3.634 298
0.484 2 None 3.516 297
0.484 11 3.516 277
0.484 15 -- R 8 3.516 277
0.484 28 3.516 307
0.488 \ R 8 
0.492 28R 8
0.584 9 ----AR 8 3.416 291
0.584 12,-, 3.416 275
0.602 '-&-12R 9 1
0.650 4 None 3.350 283
0.650 10---R 9 3.350 283
0.650 20 None 3.350 299
0.650 29 3.350 310
0.652 ______ 29R 9

• The command program had an initial sequence of events (0.000 to

0.912) and a cyclic program that began after barrels were changed
and that was repeated as necessary to complete the base of fire and
machinegun in fire support of the assault.

BI|
.1
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Table B-18

TARGET SYSTEM COMMAND PROGRAM
RIFLE SQUAD AS A BASE OF FIRE AND MACHINEGUN

iSQUAD IN FIRE SUPPORT OF ASSAULT
:1 |(Situations 2 and 3, Range A)

{I i" (Concluded)

Sequence Target and Target Average
Programmed Weapon Simulated Fired by Exposure Firing

Events Time Distance
(Minutes) Target Simulator Simulator (Mnutes) (Meters)

.0.716 16 3.284 275
0.716 18 3.284 291
0.716 19 R 29 3.284 298
0.716 23 3.284 286
0.716 27 3..284 295
0.734 23R 9
0.750 27R 8
0.766 16AR 75
0.784 18AR 27
0.816 3- "-R 37 3.184 294
0.816 21 3.184 289
0.816 25NS 3.184 288
0.834 ' 21R 7
0.850 -- '25R 9
0.900 22 -- R 36 3. 100 287
0.900 24 3.100 290
0.900 30 3.100 322
0.912 24AR 46

Total 1077 103. 802
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Table B-19

TARGET SYSTEM COMMAND PROGRAM
RIFLE SQUAD IN APPROACH TO CONTACT

(Situation 4, Range B)

Sequence Target and Total Rounds Target Average
Programmed Weapon Simulated Fired by Exposure Firing

Events Time Distance
(Minutes) Target Simulator Simulator (Minutes) (Meters)

Event 1

0.000 6 - R 12 0.082 48
0.004 1 -*AR 25 0.078 43
0.008 2 = R 13 0.074 52
0.010 4 -*AR 21 0.072 47
0.012 - -*AR 20 0.070 45
0. 016" 3---v 10 0.066 51

Event 2.

0.000 -7- -R 11 0.050 23

Event 3

0.000 11 - R 9 0.066 22
0.000 12- - AR 17 0.066 23
0.000 13 -, R 14 0.066 31
0.000 14- - R 12 0. 066 28
0.000 15- R 9 0.066 24
0.000 16 - MG 20 0.066 28
0.000 17 - R 9 0.066 28
0.000 18- R 14 0.066 27
0.000 19- AR 17 0.066 27
0.000 20 - R 6 0.066 35

Event 4

0.000 9% 0.134 105
0.034 '9R 14
0.034 8. 0.166 106
0.040 8R 31

Event 5

0.000 21 None 0.134 162
0.000 22 0.166 163
0.016 1 -*-22AR 33
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Table -B-19

TARGET SYSTEM COMMAND PROGRAM
RIFLE SQUAD IN APPROACH TO CONTACT

(Situation 4, Range B)
(Concluded)

Sequence Target and talRounds  Target Average
Programmed Weapon Simulated To Exposure Firing

Events -imulato Time Distance
j ent(Minutes) Targe.t Simulator Simulator (Minutes) (Meters)

Event 6
fk 0.000 23- -oR 22 0.100 76

Event 7
0.000 24- -P-AR 11 0.066 91
0.034 25,, 2R0.066 92

0. 0. 036 25R 9

Event 8.

0.000 30- R 18 0.066 47
-0.000 37 0.084 78
0.004 26 None 0.066 57
0.010 27 None 0.066 55
0.016 29 None 0.068 72
0.016 37R 13
0.024 28 None 0.084 70

Event 9

-0.000 31 None 0.066 45
0.000 32- "sR 14 0.066 37
0.000 33 None 0.066 51

Event 10

0.000 34 None 0.034 43
0.000 35- "oR 5 0.034 40
0.000 36 None 0.034 44

Event 11

0.000 38- R 19 0.084 75
0.050 39 R 17 0.084 84

Event 12

0.000 41- R 11 0.050 32
0.000 42 None 0.050 30

Total 456 2.968
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Table B-20
TARGET SYSTEM COMMAND PROGRAM RIFLE SQUAD AS A

BASE OF FIRE SUPPORTING THE ADVANCE
(Situation 5, Range B)

Sequence Target and Target Average
Programmed Weapon Simulated TotalRd Exposure Firing

Events Fired by Time Distance(Minutes) Target Simulator (Minutes) (Meters)

Array X
0.000 20 2.000 395
0.000 24 2.000 392
0.000 25 2.000 429
0.016 24R 110
0.034 25AR 82
0.050 20R 140
0. 134 14 None 1.866 434
0. 134 16 None 1. 672* 408
0.216 22, 1.784 413
0.324 22MG 208
0.334 19 None 1. 392* 425
0.334 23, 1.666 4010.382 23AR 151
0.466 17 None 1.414* 4020.466 21 None 1.278* 420
0.466 27 None 1.344* 389
0.566 15 1.434 4150.566 18\ None 1. 218* 410
0.566 26 None 1.188* 390
0.586 15MG 157

Total 848 22.256

* Target was raised more than once

BI

a
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Table B-20

TARGET SYSTEM COMMAND PROGRAM RIFLE SQUAD AS ABASE OF FIRE SUPPORTING THE ADVANCE

(Situation 5, Range B)
(Concluded)

Sequence Target and Total Rounds Target Average
Programmed Weapon Simulated Exposure Firing

I - Events Fired by Time DistanceSTarget Simulator Simulator
(Minutes) (Minutes) (Meters)

ArrayY

0.000 33 None 1.840* 493
0.000 40, 2.000 547
0.032 40AR 132
0.116 2 1.884 488
0. 116" 32 None 1.614* 489
0.116 38 None 1 .64 4 * 533
0.116 391 None 1. 726* 545

0. 168 28AR 127
0.200 29 1.800 504
0.200 36 None 1.650* 510
0.200 37 \None 1. 550* 528
0.234 29R 86
0.300 30 None 1.49.0* 509
0.300 34- 1.700 495
0.368 '*-34MG 245
0.434 31 1.566 499
0.434 35 1.566 502
0.500 3R73
0.544 35R 72

Total 735 22. 030

* Target was raised more than once
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Table B-21

TARGET SYSTEM COMMAND PROGRAM
MACHINEGUN SQUAD IN FIRE SUPPORT OF THE ADVANCE

(Situation 6, Range B)

Sequence Target and Total Rounds Target Average
Programmed Weapon Simulated Filed by Exposure Firing

Events Fir Time Distance
(Minutes) Target Simulator Simulator (Minutes) (Meters)

Array X

0.000 20 2.000 646
0.000 24 - 2.0 616 "
0.000 25 2.000 613
0.016 24R 110 I
0.034 -25AR 82
0.050 20R 140
0.134 14 None 1.866 645
0.134 16 None 1.672* 624
0.216 22 1.784 633 J
0.324 " 22MG 208
0.334 19 None 1. 392* 640
0.334 23 ,, 1.666 624 I
0.382 " 23AR 151
0.466 17 None 1.414* 620 1
0.466 21 None 1.278* 640
0.466 27 None 1.344* 605 1
0.566 15 1.434 628
0.566 18\ None 1. 218* 630 1
0.566 26 None 1.188" 609
0.586 15MG 157

Total 848 22.256 |!

Array Y

0.000 33 None 1.840* 692
0.000 40, 2.000 752
0.032 " 40AR 132
0.116 28, 1.884
0.116 32 None 1.614* 690
0.116 38 None 1.644* 738
0.116 39 None 1.726* 750 I4 0.168 28AR 127

* Target was raised more than once |
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Table B'-21

TARGET SYSTEM COMMAND PROGRAM
MACHINEGUN SQUAD IN FIRE SUPPORT OF THE ADVANCE

* = (Situation 6, Range B)r- (Concluded)

Sequence Target and Target Average
Programmed Weapon Simulated Total Rounds Exse Firing

Events iredabyr Time Distance
L (Minutes) Target Simuator Simulator (inutes) (Meters)

0.200 29 1.800 706
0.200 36 None 1.650* 716
0.200 37 None 1.550* 730
0.234 29R 86
0.300 30 None 1.490*
0.300. 34,., 1.700 708
0.368 *34MG 245
0.434 31 1.566 700
0.434 35 1.566 698

0.500 31R 73
0.544 35R 72

Total 735 22.030

Array Z

0.000 12- -- AR 95 2.000 451
0.000 13 None 1.760* 467
0.066 4 1.934 475
0.066 11 N ,None 1.7C0* 452
0.100 4MG 198
0.100 10 None 1.780* 448
0.166 8 1.834 459
0.166 1.834 484
0.208 ""BR 76
0.234 2R 84
0.270 7 None 1.606* 458
0.300 3 None 1.486* 484
0.300 9 1.700 452
0.324 5 None 1.426* 468
0.334 9AR 83
0.366 1 None 1.340* 470
0.366 6 % 1.634 468
0. 416 "w'O 6R 47

Total 581 22.094

* Target was raised more than once
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Table B-22
TARGET SYSTEM COMMAND PROGRAM FOR

RIFLE SQUAD AND MACHINEGUN SQUAD IN DEFENSE
AGAINST ATTACK

(Situations 7 and 9, Range C)

Sequence Target and Target Average
Programmed Weapon Simulated Total Rounds Exposure FiringEvents -- Fired by Expsue Fitnge

Target Simultor SimulatorDistance
(Minutes) (Minutes) (Meters)

0.000 49 - MG 162 0.500 320
0.020 47 None 0.400 322
0.040 50 None 0.420 336 |
0.070 48 None 0.420 328
0.750 44 AR 96 0.340 279
0.800 43 None 0.340 288
1.220- 41 MG 188 0.590 269
1.270 401 None 0.590 274
1.340 42 None 0.590 262
2.190 46- -- AR 91 0.320 232
2.290 45. 0.320 235
2.310 "*645R 41
3.040 38, 0.890* 188
3.080 %**38R 137
3.100 39..., 0.872* 215 |
3. 150 %'&39MG 246
3.690 37- --- AR 143 0.450 185
3.720 35 None 0.450 195
3.740 36 None 0.450 189

4.770 34 - AR 87 0.290 151
5.290 31 None 0.340 164 1
5.300 33- --oMG 269 0.340 152
5.340 32 None 0.340 170
5.800 25,,, 0.250 115
5.840 25AR 60
5.850 24 None 0.250 114
5.870 26 None 0.250 112
5.890 22%. 0.220 114
5.910 ?"-22AR 62
5.920 23 None 0.220 114
6.340 27- --*MG 112 0.340 125
6.350 29 AR 0.340 129

Not Used
6.390 2S None O,340 122

* Target was raised more than once. I
B6
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Table B-22
L TARGET SYSTEM COMMAND PROGRAM FOR

; E "RIFLE SQUAD AND MACHINEGUN SQUAD IN DEFENSE
AGAINST ATTACK

(Situations 7 and 9, Range C)
(Concluded)

. t Sequence Target and Target Average
Programmed Weapon Simulated Total Rounds Exposure Firing

Events Fired by Time DistanceetISmuao Simulator
(Minutes) Target Simulator (Minutes) (Meters)

6.400 30- -- R 38 0.340 136
6.750 21 None 0.114 106
6.770 20- -- AR 37 0.110 106
6.800 19 None 0.074 105
7.064 18 None 0.166 85
7.070 17,, 0.170 87
7.090, IAR 49
7.290 13- --- R 50 0.220 69
7.320 14 None 0.200 74
7.340 16 None 0.190 76
7.350 15 AR 0. 160 73

Not Used
7.540 11"- -- AR 43 0.150 61
7.560 12 None 0.120 60
7.880 5- -*-AR 81 0.250 47
7.880 7- -- OR 77 0.250 54
7.890 3--- R 59 0.250 52
7.890 8---R 56 0.250 51
7.900 1---. R 54 0.250 46
7.900 10---R 67 0.250 62
7.910 9---- R 54 0.250 57
7.920 2- -- AR 80 0.250 49
7.920 6- R 72 0.250 47
7.940 4- R 57 0.250 48

Total 2568 15.976
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Table B-23

TARGET SYSTEM COMMAND PROGRAM RIFLE SQUAD
IN NIGHT DEFENSE AGAINST ATTACK

(Situation 8, Range C)

Sequence Target and Total Rounds Target Average
Programmed Weapon Simulated Fr Exposure Firing

Events Fired by Time Distance
(Minutes) Target Simulator (Minutes) (Meters)

Cycle 1
0.000 24 None 0.170 114
0.000 25--- -AR 42 0.170 115
0. 000 26 None 0. 170 112
0.090 22N 0.100 114
0.090 23 None 0.100 114
0.090 22AR 26
'0.553 29- AR 72 0.250 129
0.550 30- -*-R 37 0.250 136
0.590 27- --oMG 80 0.250 125
0.590 28 None 0.250 122
0.970 19 None 0.100 105
0. 970 20- --AR 27 0. 100 106
0.970 21 None 0.100 106
1. 100 38- R 25 0. 170* 188
1.100 39- MG 58 0. 170* 215
1.240 18 None 0.100 85
1.270 17- AR 24 0.090 87
1.520 13 0.140 69
1.520 14s None 0.140 74
1.522 N13R 33
1.540 15- --- AR 31 0.120 73
1.540 16 None 0.120 76
1.740 11----AR 20 0.070 61
1.740 12 lone 0. 070 60
2.090 1- --- R 25 0.170 46
2.090 2--- -- AR 50 0.170 49
2.090 3- -. R 24 0.170 52
2.090 4-- R 25 0.170 48
2.090 5- --- AR 49 0.170 47 I
2.090 6- "*R 27 0.170 47
2.090 7-- -R 24 0.170 54
2.090 8- "&R 34 0.170 51

I
* Target was raised more than once
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Table B-23

TARGET SYSTEM COMMAND PROGRAM RIFLE SQUAD
IN NIGHT DEFENSE AGAINST ATTACK

(Situation 8, Range C)
(Concluded)

Sequence Target and To Romd Target Average
Programmed Weapon Simulated redExposure Firing

Events Time Distance
(Minutes) Target Simulator Simulator (Minutes) (Meters)

Cycle 1

2.090 9- -- R 19 0.170 57
2.090 10 0.170 62
2.096 1OR 32

Total 759 4.900
Cycle 2

0.000 17- -- AR 22 0.084 87
0. 000 18 None 0.084 85
0.250 13 R 43 0.200 69
0.250 14 None 0.200 74
0.866 22% 0.334 114
0.866 23 None 0.334 114
0.872 '422AR 82
1.484 15--0- AR 44 0.182 73
1.484 16 None 48 0.182 76
1.800 11- -- AR 34 0.134 61
1.800 12 None 0.134 60
2.200 1 R. 65 0.250 46
2.208 2- "0AR 68 0.258 49
2.208 10- --R 54 0.250 62
2.224 6- -*-R 55 0.250 47
2.234 7- .wR 80 0.250 54
2.242 i -R 57 0.250 48
2.250 3-- R 48 0.250 52
2.266 9 -R 57 0.250 57
2.284 5- AR 47 0.250 47
2.284 8 - R 55 0.250 51

Total 859 4.376
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Annex C

MATERIEL

This annex describes all candidate and Soviet weapons and ammunition
used in the SAWS field experiment and the procedures for control and main-
tenance of weapons. Table C-1 presents a comparative description of the
SAWS weapons. Tables C-2 through C-5 compare the weights, dimensions
and firing characteristics of rifles, automatic rifles, and bipod and tripod
machineguns. Table C-6 compares the ammunition used on the basis of
component weights and certain ballistic characteristics. Table C-7 re-
cords the results of accuracy tests. Tables C-8 through C-21 present at-
trition data reflecting parts replaced and the interval wad rate of part re-
placements. Table C-22 tabulates the results of fouling tests for M16EI
rifles.

1. EXPERIMENTATION WEAPONS

All weapons used in the experiment were air cooled, gas operated
shoulder weapons. Individual characteristics of the different weapons are
listed in Table C-1 and shown in Figures C-1 through C-7. Parenthetical
nomenclature identifies the descriptive terms used for these weapons
throughout the report.

a. US 7.62mm Veapons

The following standard US small arms were used in the experi-
ment: the M14 and M14E2 rifles and the M60 bipod and tripod mounted
machinesguns. They all fire the standard 7.62mm NATO cartridge.

The stock of the M14E2 rifle is modified to a straight line design
and has a front end hand grip and rubber recoil pad. The M2 adjustable
bipod is added as an easily detached component. A stabilizer assembly
is installed over the flash suppressor on the rifles.

b. Colt 5.56mm Weapons

The Colt weapon family consists of three weapons, two of which
were used: the M16EI rifle and the Colt automatic rifle. The gas system
that actuates these weapons eliminates the conventional gas piston and
cylinder. The charging handle is centered in the rear of an aluminum
receiver assembly. The rear sight has two apertures, one for ranges up
to 300 meters and one for ranges from 300 to 500 meters. The rifle and
automatic rifle are Identical, except that the automatic rifle has a
heavier barrel and a different buffer group.
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c. Stoner 63 5.56mm Weapons

The following Stoner 5.56 weapons were used:

1) Rifle -- its rear sight has two apertures, like the Colt
weapons -- one for ranges up to 300 meters and one for

IL _ ranges from 300 to 500 meters

2) Automatic Rifle -- its ammunition is ied from the top of
the receiver and ejected to the left, the sights offset
to the left to accommodate the feeding system

3) Bipod Mounted Machinegun

4) Tripod Mounted Machinegun -- the same as the bipod
mounted machinegun, except that a cradle adaptor
allows it to be used with the stgndard M122 bipod

Sheet metal stamping and welding are used in the manufacture of
the Stoner family. The weapons consist of 16 assemblies. There is a

basic component group for all the weapons. The various configurations
can be formed by adding assemblies to the basic unit. The family also
includes a folding stock version of the rifle and a solenoid operated
machinegun for use on vehicles; neither of these was evaluated. A 30-
round aluminum magazine is being developed. A few of the magazines
were provided for informal evaluation, but only the 30-round steel maga-
zines were used in the experiment.

d. Soviet 7.62mm Weapons

The following Soviet-type 7.62mm weapons were used in the
experiment:

1) AK47 Assault Rifle

2) RPD Biped Mounted (squad level machinegun)

3) DPM Bipod Mounted (company level machinegun)

The AK47 rifle and the RPD machinegun fire the Soviet M1943
intermediate cartridge. The DPM machinegun fires the Soviet M1908
cartridge.

2. CONTROL AND MAINTENANCE OF FIELD EXPERIMENTATION
WEAPONS

Weapons were stored in four van-type trailers for ease of transporta-
tion and security during the field experiment. Racks designed and
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fabricated locally to support the weapons were adjustable to weapons of
various lengths. Each rack accommodated 20 rifles or 10 machineguns
(Figure C-8). The weapons were guarded at all times.

Maintenance of weapons was under the control and supervision of one
officer, four NCOs, and 14 armorer artificers. These personnel were
trained in a designated weapon system and then cross-trained in the other
weapon systems to provide flexibility. Spare parts for the weapons were
stored in three shop trucks used as weapon repair facilities. Since spare
parts were not available for the Soviet weapons, extra weapons were used
as a source for parts as necessary.

Weapon data books were established for each weapon to record by
date* the mode of fire (semiautomatilc or automatic) and the number of
rounds fired: 1) the amount of ammunition expended in each weapon,
2) the malfunctions occurring, 3) the parts replaced in the weapons,
4) names of experimentation subjects assigned to the weapon, and 5) zero-
ing data.

Cleaning of weapons was closely supervised by the armorer artificers.
Experimentation subjects cleaned their weapons after each firing. The
procedures followed were those set forth in FM 23-8, May 1965; FM 23-9,
January 1965; FM 23-67, October 1964; TM 9-1005-249-14, and Special
Text 23-67, 1 July 1965. Uniform cleaning procedures were enforced.

3. AMMUNITION

Ammunition for the experiment was stored in the Fort Ord Ammuni-
tion Supply Point (ASP) and drawn as required. A building within the ASP
was used for loading magazines and belts for delivery to the experimenta-
tion ranges.

Three NCOs and 18 enlisted men were used to operate the central j
magazine loading and amnmunition issue facility. These personnel were
used to hand load magazines because of a lack of mechanical loaders.
Thirteen mechanical magazine loaders were available for Stoner 30-round
magazines. These loaders were also used on the Colt 20-round maga-
zines. ** The use of a central magazine loading facility allowed the maga-
zines and ammunition lots to be controlled. Magazines not used during a
dayts firing were marked for identification and used the next day, to avoid
keeping magazine springs compressed any longer than necessary and to
establish uniform treatment of magazines. Magazines identified as a
cause of a malfunction were removed from service and secured for exam-
ination later.

* Time was recorded in the weapon's reliability report record.

** A Colt magazine loader was furnished independently by the Colt
representative but not used in the experiment.

C
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The ammunition pouch used with the M14 rifle did not have a counter-
part for the Colt, Stoner, and Soviet weapons. Suitable pouches for these
weapons were designed at USACDCEC. Pouches for AK47 magazines
were fabricated by the Natick Laboratory, Natick, Massachusetts. Those
for the Colt and Stoner weapons were fabricated by Richmond General
Depot, Richmond, Virginia. Both pouches are shown in Figure C-9.

Ammunition used in the experiment was identified by type, caliber,
model, ammunition lot number, and manufacturer. Appropriate control
of ammunition lots was maintained to avoid mixing lot numbers. Maga-

zines delivered to the range were packed in ammunition crates and appro-
priately marked to designate squad usage, experimentation situation,
date, caliber, tvpe of ammunition, and lot number. Residue from firing
was repacked and returned to ASP.

4. METAL LINK BELT

Machinegun ammunition was issued in metal link belts -- the M13 link
for 7.62mm's, a scaled down version of the M13 link for 5.56mm's, and
7.62mm nondisintegrating links for the Soviet RPD.

The links initially received for the Stoner machinegun were signifi-
cantly different from design specifications of the Cadillac-Gage Company.
These manufactured links caused five to nine separations per 100-round
belt. In one instance, there were 17 separations. USACDCEC discovered
this error and initiated action to have Cadillac-Gage make new links.
Experimental record runs for the rifle squads were conducted using the
faulty links. During this time 100,000 correctly made links were manu-
factured by Cadillac-Gage and delivered to the Army Weapons Command.
Of these, 30,000 were subsequently delivered to USACDCEC and used for
the machinegun squad record runs. The limited number of links available
required that the links be salvaged and reused.

Only 250 nondisintegrating links were available for use with the RPD
until January 1966, when 1235 additional links were received.

C-6
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Table C-2 COMPARATIVE DATA--RIFLES

-- Item M14 M16E1 Stoner AK47 1
Weights (lIb)

Weapona 9.69 6.87 8.25 8.75
With loaded magazine 11.27 7.55 9.52 10.87

(20 rd) (30 rd) (30 rd)

7.87

(30 rd)Cartridge, ball 0.0540 0.0250 0.0250 0.0397
duplex 0.0570

Steel magazine, unloaded 0.50 0.52 0.93
(20 rd) (30 rd) (30 rd)Aluminum magazine, 0.18

unloaded 
(20 rd)

0.25(30 rd)
Steel magazine, loaded 1.58 1.27 2.12

(20 rd) (30 rd) (30 rd)Aluminum magazine, loaded 0.68

(20 rd)

1.00(30 rd)j
One cartridge plus share 0.0790 0.0423 0.0706of magazine (steel) (20 rd) (30 rd) (30 rd)One cartridge plus share 0.0341

of magazine (aluminum) (20 rd)

0.0333
(30 rd)

Weapon with 100 rounds in 17.59 11 .02b 14.15b 16.44
magazines 

(20 rd)

11.12 i

(30 rd)Number of rounds at M14 100 290 180 120system weight (20 rd) (20 rd) (30 rd) (30 rd)

300
(30 rd)
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Table C-2 COMPARATIVE DATA--RIFLES (Continued)

Item M14 M16E1 Stoner AK47

Sling 0.31 0.31 0.31 0.38

:1 Bipod -- 0.50 0.94 --

Bipod case -- 0.25 0.38

Dimensions

Total length with flash
suppressor 44.25 38.75 40.25 34.25

Barrel length (inches) 22.00 21.00 21.67 16.39

Diameter of bore (milli-
meters) 7.62 5.56 5.56 7.62

Rifling (inches) 4R 1-12 6R 1-12 6R1-12 4R 1-9.8

Height of sight above
barrel (inches) 0.94 2.44 2.06 1.81

Sight radius (inches) 26.56 19.75 21.38 14.88

Firing Cha acteristicsd

Muzzle velocity (fps) 2800 3250 3250 2400

Muzzle energy (ft-lb) 2435 1300 1300 1630

Chamber pressure (psi) 50,000 52,000 52,000 Not
Available

Cyclic rate (rpm) 700-750 800-850 740-800 600

Semilauto
(Selector

Mode of fire can be in- Semiauto Semiauto Serniauto
stalled to and auto and auto -and auto
permit
auto fire)

aIncludes sling only

bIncludes bipod and bipod case

cNo flash suppressor
dRated, not measured

NOTE: Actual weighed weight, average of weapons:
US M14-SN 1522264, 1532819, Harrington and Richardson,
SN 517524 Springfield

M14E2-SN 1279398, 1276089, 1282720, Winchester

C-IO
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Table C-2 COMPARATIVE DATA--RIFLES (Concluded)

M60-SN8776, 70109, 69861, SACO - Lowell Shops

Colt M16E1-SN 15225, 147616, 152115, Colt Firearms Division

Colt Automatic Rifle-SN 014786, 014750, 014761, Colt Firearms Division

Stoner Rifle-SN 000643, 000701, 000642, Cadillac Gage

Stoner Automatic Rifle--SN 000788, 000815, 000841, Cadillac Gage

Stoner Bipod MG-SN 000976, 000782, 000975, Cadillac Gage

Stoner Tripod MG--SN 000782, 000991, 000976, Cadillac Gage

Soviet Type AK47-SN 7899, Chicom, SN 2883, 4255, Soviet

Soviet Type RPD-SN 764341, 763410, 219374, Chicom

Soviet Type DPM---SN 203931, 209802, Chicom

Scales Used:

Scale Ammo-Ohaus, Precision Loading Scale Model 505
(No SN) located at 6th Army Marksmanship Unit (All ammo weighed)

Chatillon 20 pound-1 ounce capacity, type 027 (Team H - Tech

Weapons) (Weighed three weapons of each type on this scale)

Postal Scale-70 pound capacity, manufactured by Trinar, located at
Fort Ord Post Office. (One weapon each type weighed to check for
accuracy).

Torision Balance Scale-Style 255, capacity 4 1/2 kilo, SN B75259
located at Fort Ord Pharmacy (five of every type accessory weighed,
except three plastic Stoner bandoleers)

F
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Table C-3

COMPARATIVE DATA-AUTOMATIC RIFLES

Item M14E2 Colt Stoner

Weights Qib)

Weapona 12 . 5 6 b 8.00 10.62

With loaded magazine 14.14 8.68 11.89
(20 rd)

9.00
(30 rd)

Cartridge, ball 0.0540 0.0250 0.0250
duplex 0.0570 ....

Steel magazine, utloaded 0.50 0.52 f
(20 rd) (30 rd)

Aluminum magazina,
unloaded 0.18

(20 rd)

0.25
(30 rd)

Steel magazine, loaded 1.58 1.27
(20 rd) (3o rd)

Aluminum magazine, loaded 0.68
(20 rd)

1.00
(30 rd)

One cartridge plus share of
magazine (steel) 0.0790 -- 0.0423

One cartridge plus share of -- 0.0341 --
magazine (aluminum) (20 rd)

0.0333
(30 rd)

Weapon with 2 60 c roundrtn 
( r

magazines 33.10 1 7 . 5 9d 23.12d

(20 rd)

17.50a

(_0 r,
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Table C-3

COMPARATIVE DATA-AUTOMATIC RIFLES (Continued)

Item M14E2 Colt Stoner

Number of rounds at M14E2
system weight (33.10 lb) 260 714 492

(20 rd)

724
(30 rd)

Number of rounds rounded
to nearest magazine
not exceeding 33.10 lb 260 700 480

(20 rd)

720
(30 rd)

Numoer of rounds at M14
systems weight (17.59
1b) in rifle role 60 ....

Sling 0.43 0.31 0.31

Bipod considered 0.50 0.94
organic

Bipod case none 0.25 0.38

Dimensions (inches)

Total length with flash
suppressor 44.13 38.75 40.31

Barrel length 22.00 21.00 21.67 

Height of sight above barrel 0.94 2.44 1.50

Sight radius 26.56 19.75 21.44

Rifling 4R 1-12 6R 1-12 6R 1-12

Firing Characteristicse |

Caliber 7.62mm 5.56mm 5.56mm

Muzzle velocity (fps) 2800 3250 3250

Muzzle energy (ft-ib) 2435 1285 1300

Cyclic rate (rpm) 700-750 800-850 Tobedeter-
SI_ __ mined

C-13
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Table C-3

COMPARATIVE DATA-AUTOMATIC RIFLES (Concluded)

Item M14E2 Colt Stoner

Chamber pressure (psi) 50,000 52,000 52,000

Mode of fire Semiauto, Semlauto, Automatic
Automatic Automatic

a Incl'xdes sling only

b Bipod organic to weapon

c Current Army standard ammunition basic load for M14E2

d Includes btpod and bipod case

e Rated, not measured

NOTE: See note, Table C-2, for information on weapons weighed
and scales used
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Table C-4

COMPARATIVE DATA-BIPOD MOUNTED MACHINEGUNS

Item M60 Stoner RPD

Weights (lb)

Weapon a 24.37 12.38 14.93

Weapon with ammunition 31.77 17.37 20.66
in containers (100 rd in (150 rd in (100 rd in

bandoleer) bandoleer) drum

41.06 44.56 --

(200 rd in (900 rd in
metal box) metal box)

Cartridge, ball 0.0540 0.0250 0.0397
duplex 0.0570 -- --

Ammunition container 0.87 0.56 1.13
unloaded (100 rd (150 rd (100 rd

bandoleer) bandoleer) steel drum)

3.63 5.63
(200 rd M19A1 (900 rd M2A1
in metal box) in metal box)

Ammunition container 7.40 4.99 5.73
loaded (100 rd in (150 rd in (100 rd in

bandoleer) bandoleer) steel drum)

16.69 32.18
(200 rd in (900 rd in
metal box) metal box)

Lik0.0113 0.0045 0.0063

Numiber ofrA,,sat M1.A4E2
systemn weight (33. 10 lb) 1 20 b 600 300
a used ir. automatic rifle (in 3 drumis)

roles 00

Number elv savailable 1002850 1833
at machinegun system 129.28 lb 129.06 lb 129. 62 lb
weight (129.65 lb) C (ammo in (ammo in (ammo in

metal boxes) metal boxes) steel drums)

1123 3059
129. 60 lb 129.63 lb

(ammo in (ammo, in
-- __________bandoleers) bandoleers) _______

C-15



Table C-4
BIPOD MOUNTED MACHINEGUN (Concluded)

Item M60 Stoner RPD

Sling weight 0.31 0.31 0.37

Bipod weight Not 0.94 Not
removable removable

Bipod case 0.38 --

Dimensions (inches)

Total length with flash 43.38 40.31 40. 7 5 d

suppressor

Barrel length 25.75 21.67 20.50

Height of sight above 2.75 1.44 1.93
barrel

Sight radius 21.38 21.88 23.50

Rifling 4R1-12 6R 1-12 4RI-9.8e

Firing Characteristics
f

Caliber 7.62mm 5.56mm 7.62mm

Muzzle velocity (fps) 2800 3250 2434

Muzzle energy (ft-lb) 2435 1300 Not
available

Cyclic rate (rpm) 550 650-850 700-780

Chamber pressure (psi) 52,000 52,000 Not
available

Mode of fire Automatic Automatic Automatic

a Includes bipod and slingI
b An ammunition bearer armed with .45 caliber pistol replaced a rifleman

allowing combined system weight of rifleman (17.59 lb) and gunner (33.10 lb)
to carry 294 rounds for total weight of 50.63 lb

j c Based on weight of M60 tripod MG, spare barrel kit, 800 rounds ammunition
I in metal boxes and two .45 caliber pistols for assistant gunner and ammunition

bearer

d No flash suppressor

e Approximate

f Rated, nc! measured

NOTE: See note, Table C-2, for information on weapons weighed and
scales used
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Table C-5
COMPARATIVE DATA - TRIPOD MOUNTED MACHINEGUNS AND DPM

Item M60 Stoner DPM

Weights (b)

Weapona 41.43 30.1C 22.00
(with buttstock)

Weapon with ammunition 48.83 35.17 27.70
in container (100 rd in Wpn with butt- (47 rd in

bandoleer) stock (150 rd steel drum)
bandoleer)

58.12 62.35
(200 rd in Wpn with butt-
metal box) stock (900 rd

metal box)

Cartridge, ball 0.0540 0.0250 0.0495
duplex 0.0570 .

Ammunition conWainer 0.87 0.56 3.38
unloaded (100 rd (150 rd (47 rd in

bandoleer) bandoleer) steel drum)

3.63 5.63 3.38
(200 rd (900 rd M2A1
M19A1 metal metal box)

box)

Ammunition container 7.40 4.99 5.70
loaded (100 rd in (150 rd in (47 rd in

bandoleer) bandoleer) steel drum)

16.69 32.18
(200 rd in (900 rd in
metal box) metal box)

Link 0.0113 0.0045 None

One cartridge, linkplus 0.0740 0.0332 0.121
share of container

Number of rounds at M60 800 2298 752
system weight (129.65 lb)0  (ammo in (in metal (in drums)

metal boxes) boxes)
* 900 2545

(ammo in (in
bandoleer) bandoleer)

C-17
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Table C-5

TRIPOD MOUNTED MACHINEGUNS AND DPM (Concluded)

Item M60 Stoner rlPM

Tripod complete 17.37 19.37 --

Spare barrel 8.63 4.12 4.88

Spare barrel kit 12.56 5.87 Unknown

Dimensions

Total length with flash 43.38 38.31 50.00
suppressor (inches)

Barrel length (inches) 25.75 21.69 27.75

Height of sight above barrel
(inches) 2.75 1.44 1.75

Sight radius (inches) 21.38 21.69 24.25

Rifling 4R 1-12 6R 1-12 Unknown

c
Weapon Characteristicsc

Caliber 7.62mm 5.56mm 7.62mm

Muzzle velocity (fps) 2800 3250 2756

Cyclic rate (rpm) 550 650-850 550

Chamber pressure (psi) 52,000 52,000 Not
available A

Mode of 'ire Automa'.Ic Automatic Automatic

a M60 and Stoner Tripod Mounted, belt fed; DPM bipod mounted, drum fed

b Based on weight of M60 tripod MG, spare barrel kit, 800 rounds ammuni-
tion in metal boxes and two. 45 caliber pistols for assistant gunner and
ammunition bearer

c Rated, not measured

NOTE: See note, Table C-2, for information on weapons weighed
and scales used
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Table C-8

PARTS ATTRITION
(US Weapons Family)

f M14 M14E2 M60
Number PartI Total Number Total Totalpe Number I Rounds T otal
pe eapmn Weapons Toa Rounds Weapons Parts Weapons Parts Rni pr Wapo Wepon PatsFired Fired Fired

0 51 0 109,785 52 0 101,757 7 0 33,041

1 63 63 196,240 17 17 35,913 13 13 82,784

2 6 12 21,878 12 24 118,745

3 1 3 2,676 6 18 68,244

4

5 1 5 16,659

6 3 18 33,835

7 1 7 16,264

8
9

10 1 10 13,336

11

12

Total 120 75 327,903 76 20 140,346 44 95 382,908

M14 M14E2 M60

Replacement
rate per
1000 rounds
All weapons .228 .142 .248
Contributing .344 .518 .271
weapons

Mean rounds
fired between
replacements
All weapons 4,372.0 7,017.3 4,030.6
Contributing 2,908.2 1,929.5 3,682.8
weapons

2ercent weapons 42.5 74.3 15.9
w/o replacements

Percent weapons 57.5 25.7 84.1
w/replacements

C-22
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Table C-9

PARTS ATTRITION
(Colt Weapons Family)

M16E1 Auto Rifle
Number Part
Replacements Number Total Total Total
per Weapon Weapons Parts Rounds Number Total Rotad

Fir Weapons Parts Fired

0 52 0 139,610 2 0 7,108

1 26 26 73,006 8 8 44,093

2 19 38 61,918 6 12 35,166I

3 7 21 26,605 2 6 13,630

4 5 20 23,669 1 4 9,180

5 5 25 28,221 2 10 15,307

6 1 6 3,417

7 2 14 7,839 1 7 6,936

8 2 16 16,131

9

10
11

12 1 12 5,803

Total 1 120 17 386,219 22 47 1131,426

M16E1 Auto Rifle
Replacement
Rate per
1000 Rounds

All weapons
r Contributing .461 .357

weapons .722 .378

Mean Rounds
Fired between
Replacements I
All weapons I
Contributing 2,169.8 2,796.2
weapons 1,385.4 2,644.9

Percent weapons
w/o replacements 43.3 9.1

Percent weapons 56.7 1 90.9
w/replacements C-23 _ _
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Table C-10

PARTS ATTITION
(Stoner Weapons Family)

Rifle Auto Rifle MG
Number Part To" Total Total
Replacements Number Total Rounds Number Total Rounds Number Total Rounds

per Weapon Weapons Parts FiredW Parts Fired Weapon Parts Fired

0 66 161,881 16 33,571 3 0 17,866

1 36 36 123,274 2 2 9,669 13 13 77,455

2 14 28 43,085 1 2 3,064 9 18 58,882

3 2 6 6,692 1 3 4,555 4 12 36,641

4 2 8 7,758 6 24 40,501

5 1 5 2,588 5 25 28,938

6 1 6 14,485

7 3. 21 37,982

8
~9

10

11

12 1
Total 120 1 78 342,6901 21 12 53,447 44 119 312,750

Rifle Auto Rifle MG

Replacement
rate per
1000 rounds
All weapons .228 .224 .380
Cotrzatingweapons .431 .603 .403

Mean rounds
fired between
replacements

All weapons 4,393.5 4,453.9 2,628.1
Contributing
weapom 2,318.1 1,656.3 2,478.0

Percent weapons ,.76.2 6.8
w/o replaceme-ats

Percent weapons
w/replacements 45.0 23.8 93.2

C-24
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Table C-11

PARTS ATTRITION
(Soviet-type Family)

______ AM4~ ___ __ RPD DPM

Number Part Number Total Total Nubr oal Total Number Total Total
Replacements Weapons Parts Rounds Nuea o t Pats Rounds WaosPtsRounds

pe~ eaon _____ Fired ____Fired O'red.

0 23 0 131,267 2 0 20,684 3 0 40,839
1 6 6 55,996 3 3 28,666
2 2 4 19,531
3 1 3 19,972

51
6
7
8
9I

10I

17t 9 11187,2631 8 10 188,8531 3 10 40,839 1

________ AK47 RPD DPM

Replacement I
Rate per
1000 Rounds

AI! weapons .032 .113 0
Contributing
weapons L?.147 0

Mean Rounds
Fired between
Replacements
All weapons 31,210.5 8,885.3 Unknown
Contributing
weapons 9,345.8 6,816.9 Unknown

Percent weapons 1 79.3 25.0 100.00
w/o replacements __________ ____

Percent weapons 20.7 75.0 _ _
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Table C-12

PARTS ATTRITION
(Replacement)

M14 RIFLE

Round Interval
- Between Paits Replacemeat Total

- - - -Eachi

Parts Replacpd 1 1001 2001 3001 4001 15001E
I to to to to to to TypetI-,

Ent,.wtor 3 4 7
Sr pin 10 11 4 25

Butt Sate 3 1 4 I
Bol-% 1 1 2
Stock esembly 1 1 2
Pinion sembly 1 1 2
Ejectbr 1 5 6
Rolkmr, bl 2 2
W.nda. kn. 1 1
Bolt pin 4 4
Triggsz pin 1 1
Pin, straight 1 1 -. 2
Set 3crev, front sight 1 1
Selector 1 1 2
Piston, gas 1 1

7 Plug gaug. 1 1
Retainer pin 1 1
Plunger spring 1 1
Aperture 1
Bolt catch 1 1
Front sight 1 1
Base, rear s(ght 1 1
Operating spring guide 1 1
Misc. unidentified parts 1 3 1 5

Total 21 36 14 4 0 75

Number weapons firfrig
within round interval 120 120 96 34 11 2

~~~Ratio parts repla-ed ] ..
tooweapns 0 .175 .375 .412 .364 0

NOTE: TotLW rounds fired, 327,903

C-26
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Table C-13

PARTS ATTRITION
(Replacement)

M14E2 RIFLES'

I-!

IRound Interval Between Parts Replacement Total

Parts Replaced1 .i 201 31 401 Ec___I__01301 00 Type
to to to to to Part

_______________1000 2000 3000 4000 5000

Stabilizer 3 t 3
Trigger pin 22
Windage knob 1 1
Gas cylinder11
Extractor 1 1R2
Gas piston 1 1
Bolt 2 2
Rearts etscrew 1 1

t tStock, 1ssemy 1

S ,bilie 3 3

Frirng pin 2 2
Lock catch 1 1
Retainer pin 1 1
Misc. unidentified__ _

parts replaced 1
Totals 16 2 1 1 20

Number weapons firing
within rund interval 70 61 35

Ratio parts replaced
to weapons .229 .033 .029 .111 0
NOTE: Total rounds fired, 140,346

C-27 I

-- V



W; I__
~ Izz~~~~__It

I- - __ -

.- C

C-2



I

Table C-15

PARTS ATTRITION
(Replacement)
M16E1 RIFLF

Round Interval Between Parts Replacement - Total

Parts Replaced 11001 2001 3001 4001 5001 6001 7001 8001 Each
100 to to to to to to to to Type

2000 3000 4000 5000 6000 7000 8000 9000 Part

Retainer pin 21 IS 2 4 3 48
Disconnector 5 7 7 7 8 3 37
Firing pin I I
Cam pin 2 2

Bolt 2 1 2 5SBolt as& Ay 2 1 1 1 5

Ejector .-_ ing* 14 51 20
Ejector pinI1
Ejector11
Buffer 4 5 4 1 17
Sear (auto) 2 1 4
Sprlng dtet takedw

pin 12
Selector level 1
Rear sight aperture 1
Buffer roll pin1 7
Charging handle 1 2
Front swivel 2
Hammer pin 1 1
Hammer 1
Plunger bolt catch1 1
Swivel pin 2 1 3
Stock I 1
Bolt catch 1 1
Bolt catch spring I
Carrier key 1
Extractor 1 1 1 3tExtractor spring 2 3 t
Extractor pin 1 1 1

Totals 55 51 22 23 20 5 0 20 178

Number weapons fiing
within round interval 120 120 86 62 31 13 6S 4

Raft parts replaced
to weapons .458 .425 .256 .371 .645 .385 0 .0 0

t* e hundred and twenty ejector springs were replaced with manufacturers' new springs
i' ene tinie in all weapons. These are not included in figures above.

NOTE: Total round fired, 386,219

1A
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Table 0-16

PARTS ATTRITION

(Replacement)
COLT AR

Round Interval Between Parts Replacement Total

Parts Replaced ito 1001 20101 3001 4001 5001 6001 7001 8001 Each

1000 to to to to to to to t Pe
__I000 2000 3000 4000 5000 6000 7000 8000 9000 Part

Retainer pin 3 1 1 2 7
Buffer 7 6 3 2 2 1 21
Extractor spring 3 1 3 7
Extractor 1 1
Extractor pin 2 1 1 1 5
Trigger pin 1 1
Bolt 1 1
Buffer detent spring 1 1
Left hand guard 1 1
Firing pin 1 1
Sear 1 1

Totals 8 10 10 4 5 9 0 1 0 47

Number weapons firing
within round interval 22 22 20 19 16 13 5 2 2

Ratio parts replaced
toweapons .364 .455 .500 .211 .313 .692 0 .500 0

NOTE: Total rounds fired, 131,420

C-30
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Table C-17

PARTS ATTRITION
(Replacement)

STONER RIFLES

Round Interval Between Parts Replacement Total

Parts Replaced 1 to 1001 2001 3001 4001 5001 6001 Each
to to to to to to Type

2000 3000 4000 5000 6000 7000 Part
Bolt 1 1
Take down pin 1 1
Extractor 1 3 7 2 2 15
Extractor pin 1 1
Common pin 2 1 3
Rings, sight boss 1 1 4
Rear sight screw 1 1
Gas piston assembly 2 2
Bolt carrier 2 1 3
Hammer 1 1 1 3
Timer 1 1 3 1 1 7
Cocking handle 1 1
Bolt stop pin 6 3 3 2 1 1 16
Bolt stop spring 3 1 1 5
Butt stock 1 1
Operating spring guide

pin 2 2
Plunger, extractor 1 1
Fore stock 1 1
Barrel 1 1
Front sight spring 1 1
Firing pin 1 2 1 4
Bolt stop 3 1 3 7

Totals 27 15 18 11 3 3 1 78

Number weapons firing 120 120 88 39 22 10 5
within round interval 120 10 8 3 2 10

Ratio parts replaced
to weapons .225 .125 .205 .282 .136 .300 .200

kNOTE: Total rounds fired, 342,680

C3
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Table C-18

IPARTS ATTRITION
L(Replacement)

STONER AR

Round Interval Between Parts Rplacement Total
1 001 2001 3001 4001 5001 6001

Parts Replaced to to to to to Type
2000 3000 4000 5000 6000 7000 Part

Fore stock assembly 11 1
Extractor 3
Firing pin 1 2 3

.1 Ejector 1 1
Operating spring

guide 1 1
Operating spring 1 1
Driving spring coliar 1 1
Rear sight housing

__hold ___nI[ p
Total 5 1 0 2 T F' . 0 12
Number weapons firing

within round interval 21 19 12 ' 3 2 1
Ratio parts replaced

to weapons •238 0 .167 .571 .333 0 0

• Figures included on this chart are for 21 weapons of 22 used (one gun booklost)

NOTE: Total rounds fired, 53,447

C-3
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Annex D

CORRELATION ANALYSIS

A correlation analysis was run on measures of effectiveness, both
primary and collateral, to determine the extent of the relationship between
the measures and to gain further understanding of the nature of these rela-
tionships. The correlations for each situation are presented in Tables D-1
through D-9. Other measures, also presented in the tables, were gene-
rated to see if measures other than those used to evaluate the squad mixes
could be used. The correlation formula employed was

Ix Yi -"i"Ix y
Correlation coefficient r = [Ux - .(xij) Yi 2 - " (/Yi

In the tables the following keys to effectiveness measures are used:

1 Tot I Total hits on target I
2 TH Number of targets hit

3 CET Cumulative exposure time
4 CET/PCET Cumulative exposure time and pro-

grammed exposure time ratio
5 RF Rounds fired

6 PAU Percent ammunition used
7 TH/PAU Number of targets hit and percent j

ammunition used ratio

8 NM Number of near misses
9 NM/PAU Number of near misses and percent I

ammunition used ratio

I
I
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under its full title: "Small Arms Lethality: A Review of Selected Casualty
Studies and Reports on Experimental Wounds Analysis (U).,
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To assist the continuity of effort, users of a report of field experimen

w tation are requested to identify the document/study to which this report
provides input and recommend changes in format, style or content as ap-
propriate. The "tear sheet, which follows is to be forwarded to CG, USA-
CDCEC, Fort Ord, California, 93941, ATTN: CDEC-CG.

General

Designation of Command, Group or Agency using this report

Report provided input to
(identify study, war game or other)

Recommendation for related field experimentation

Recommendation/comment on content

Recommendation/comment on format

Do you desire further information? Yes _ No If so, what?

Specific

(This section is to be used to seek specific information related to the field
experiment being reported.)


