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RESTRICTED
Sublect:

1WVOlaPm~nt or Accuracy Aoceptance Hothod for Ool..3P
M3 Rifle.

00474.2/122, S A474. 2/2343
00474*2119020 SA4.72-2/158

Irtroduoti Ai:

The U. S. Army Speolfiontion. 52-1-21 states3 that occurncy
k~. requirements at the apolfi oation ore to bo mot vith standord

timE) of i'I*4'i' ,.~ q his. at tbo ?~tbsorvioc mimunition. of knM' a t-na
timoor Wi 4Aa aj.? 03^L Ba~ll rmt which gavo oz'.

oollent portornaloo. During the war, the standard vorvioocm
mupition ties 'ehanged to 332 Ball ad Omployod two typob of buUato
the M32 B3l1 whioh woo aildinS motal ,7ao1tdd and the H12 Ball
alternative which wasi gilding motal oled stool jacketed. A-*t
the incrfocsod war time production and the choqnb iii typo of bul.
lot the, ccuracy of ammunition dooresse. Since-the spboifioation
does not allow any cOMPOnating ahango in accU'rscy 'Aoobptanc
liviteg the rifle then had to absorb the icrease in '" iap size
duo to ammunition, This was Manifestly iipaobbllq Aooowdikily,
a wcimbr was grainted which periitte& continued OAGe of 351 bill"
.immuition. This condition con~binued thz'oughout the i'rodiiction

In the meantime eiotty-;seven CaLO.3 M13 Rifles were selood
as being Within dr'awinlg toleranoes op. tho.so- dimlenit b6elio-ed to
effeev accuracy. Thead were not or exoeptional dpeuraoy blit-tmeroly
representative of what could be expected at riflesimanufdctuzedto
existing dvawings. These rifles were fired with 91 ball aid ftt1'*
112 Ball aMmlunition to_ date.-mine the relationship 6iiatifig bietwve
the two types of ammunition. Report of Iwegtd Is- oohtaln~d in'
17,0. 920. In brief, it was shown that due to the inoreased disper-
sion shown by both rifle and Manh berral firiica or the then ail-
able Oal.-.30 12 Ball ammunition, it was itposcible to moot thop tifle
spocifloation. with ri-flea-made to drawing dimenoons. Accopton0e
plas r ~ero bmitted for- oomnunt.

Shortly otter, the production-of now AMDlo stoppod cand no
cation ivao taken on thin, ropott. 0611..30 ial Ball ciuniui a-
tinue'l to bo used for aooptnb rlirns or rcmanuf'ootured r1f4da.
until coh time as oxioting oupplios or 1 &ll ailutiod noorct
oxhauntion. Tho quoation of dovoloxo~nt of a agoifiobtion iV4ch

RESTRICTED
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LI RESTRICTED
would provide flexible noceptonboo limits to alllow far variatia
lii ammunition aoouxooy nab again raiso4 and thbao jrojoot rootivated
to allow for tho inioluso of axperlenca 8f4eumulatcd On=io tho

Me, original study woo mafo.

50 Rifles U. S., Cal..30o 111, nelote1 for oonformanco
with dralvtzl dimonoionz and toloranoos as listed In Eqooz W0,.920,

Oertrideon, Calo*3Q, 12 Ball, Lot V.421046.

Cartridges, OCl..30, Ul B3l1, Lot P~A249-.2149A.

V Cartridgeo, al.*309.912 W10l Lot L013305.

Moa Barrol, 06L.3V

ltachino Post and Range Faoilitio3.

Procedure:

Because of the variation found to oxiot between suooslO
five-shot eroups fired with the sato M Rifle and because of t32e
greater amount of information olatainod relative to basic aacuraoy
with the lerger group, it was decided to establich'doae an the
basis of eight-oh6t targts. Aaori~dingly, easki of tho fifty rifles
wev ftied five eiight-shot targdts from a machinie reat usijag the
Mi Bell and the 112 Ball Ammunition, Lot 11121046. Twenty-two of
the rifles were fired bimilarly with the L013303 lot of 112 gall
Amunition. Zooh lot of anuuuntion was fired ten eight-shot groups
from a Mann barkal.

Results'& Da, ouasbion:

a. The theory was offered that it would be possible to
break down the combined disperolin due to iie and t6 emmunition
In~ such a manner that It would be possible to evaluate. each-portion
aocparately., Tus, it yiould be possible to fire a now lot of =!.
mutit1'ln through A Ummn barrel And, with the oouracy factors then
knowip for the dmwuition and for, acceptable rfleop to 40ozmino
the atiooptanao limit to be used with that pdrticula" lot.

b. It wpas belioved that tho combined dispersion would bo
roprazonted toh the square root of the sum O tha oquarea of tho
Individual dilJpoxrions attributdblo to rifle and to =zmuition In
tho so manir that prdbzdbla orodr- or btos~rd doviationa of a.
sum ea obtained. Thb iiwuld bo.omprooaod '66 itllo-c:

3
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apnPflo

2 S -a iR.trcmo Sproad for Spooit oaation uoo and boing
op. a combination of rifle anz =mWntlon error.

Z 8 i Extrcs Sproad of Toot AmUntion cc doto'minod
Mann*l~ in Mann barrel.

SS E xtrcme Spread attribtitablo to liflao olo.
Rifle (X[n this tost. d w to tho riflas bolooted io

within drawing toleoanoo.)

o. With thin as a basis, the 250 targets obtained wviLh the co-
looted rifles and M l Ball Ammunition woro moe.4=-- and tb voluob of
extreme spread taken aso -p. see Table I. Thi6 tlringb with the

2
Mann barrel woro taken as 7 (Table 11) And by subotitution, the

Mann
Value Of 7 was obtained, Then as a oheoic on ,tie validty or

Rife:II
this theory, theo opeoifioation values for use with, the iLots Of-J92
bell Ammunition wore derived uping the rifle faotor " and the

_RIfle

ammunition efaoe tr obtained by Uann barrel firing with, A2 Ball.

The speoifitation values were oompared with actual values obtained
from targets firod with the selected r'iflps and -12 Ball Afmunition
(Tables III & IV) with pereentaee limits for dlst ibution dotezmned
by the standard doviatian of the lan barrel fikinig6.

Roesults areo so follows:

(a) M Ballliflon B.. rr l

Ave# Ztremo Spread 3.81.49,
Ave. Z. S. . 1 Std. Doviation 4.978 1.53
Avo. S. S. + 2 Std., D-oviotion 6,076 1,586
Ave. S. a. * 3 Std. Deviation, 7.174 1,634 ..

oE STRIPTED
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Then, substitutihg in + \ Mr "
Bp. N Mann Rifle° and assuming the value noted undev "Rifle" abovo noT and solving for 77 those valuoe s'o obtained:

sp. Rifle,

at Average 3.58
at + 1 Standard Deviation 4739
at + 2 Standard Deviations 3.870at + 3 Standard Deviations 6.989

If these latter values then are oonsidered conatant and ae-copted as representing the dispersion due to rifles alone end vom.bined with the dispersions nbtained in Mann burrol firings of tho112Ball ammnuition noted beloW, the specifioation value for tse
with M2 Ball amunition is derived.

ME-K Man Barrel

Ave. UXtree Spread 2..53
Ave. Z. Sa. + a 25-9-Ave #. S. +.2o 2.65
Ave. E. S. + 3-- 2.71

Ave. Extreme Spread 4.39
Ave s s + 4- 5.40Ave. Z. . .+ 2 -- 6.40

(0) Ba Lot 1L 13305

Mlann Barrel

Ave. x xtrome Spread 2.54
Ave. S. S. + 1C- 2.61Ave. go . + 2,0- 2.68
Ave. Z. S. +30 2.76

Avo. Stromo Sproad, 4.40Ave. 3.S. + 14 5.41
AVe°. I S. + 2 C% 643Ave. S. S. ,., 7.51RESTRICTED
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(d) For oheok, eotuwl targots fired with the ealeotod rifles

wore measured and the distribttiori of targota oo=pqrod
to the conventional noxna1 ouve l1iits:

1 o- Limit - 68,27%
2 Limit -. 93,45-
3 i t - 99.7

with results as shown;

M..2 Ball - YT 2106

No. trgets if. Prodiaed
Within 10-limit, 0 ix:
Within 2c- limit 236 94.4. 95*4
Within 3c"% limit 243 97.2 99,7
Over 3-% limit"

Total

112 Bull - LO 13201
fro zagot Cf Predicted-

-Within 1 C- limit
Within 2 a.limit 105 96*3 954
Within 3% limit 109 100.0 99.7

(a) It is believed tht w hile the aoouvaoy d pradiotion
is not good for the lomlimits, it ia bouri t ntly
valid for the higher limits to Warrant iiption and
is'an improvement over the presont method set tng on
arbitrary linit which does not permit of adjustment
for amunition quality.

Inasmuch as the rifles used represent the vawie1tiona
to be expected within drawinf limits, tie b-our'a8 s
obtainad may be consideaed Os dpgesentatiive of t&
otrrent design and the limits used should be such as
to permit acoeptancoe of thb major portion.of thoe1
rifles. It is believed that use of this method of
aoceptance with limits set at the 2o-'point would
provide a setisfaotory me.thod of inspeotion.

Conolusions:

1. It is bonoluded that the dispersion pattern of chot, ob-
taetnd in argelting of rifles c08 be brokon into two fao-
torn, one attributable to tho rifles and tho other to the
emmunition. Further, the faotor due to ritles has boon
eyea.uatod With rifles eoleoted for boin within, toloeranos
with suffiicnt acouraoy that a method oan bo preconted
which will allo prodiotok of targeting zoulto with any

RESTRICTED
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10t Of a~untlo if Ma~nn barrel firinZ resuits wiith thic~rnnniton ro obtained.
I.2t iV Ceo coonoludcd tlat this W1tI2:d l1 provIdo occo'pt.enoe linitan 'viioh Or'o Moro nocIrly true thon tbo.0 in thoPrOBOA~t spociflost ion and wioi unrn be not with riflosmeufotar-od to draving tolemzwez,3.

-ations

It Is reoomzwnded that U. S'. Army Speoifiootion 52-1-21 b2Oh~"god to Ponnit use of a w~thod of dotorminizag nocoptancolimits for a'ooaaraoy as outlizned in this report and that tho

limits be set at the 2&-.point.

Submitted:_ 4 46 Reviewed:

Ord# Minear Hood oza u4eoz

Approed :- #--

Lvs~~Olrd. De6pt.
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TABLI ( .st sot)

TARGXTLNa RESULTS - Ml RITY.S YIWITH M BALL MM.a.,ITIV

LOTA, 2W4A _______________

/8RIAL NO. EV. PH. 9d. SMAL NO, BV. Mi. -Mo

3826 637 3.10 1.6" 3-1" 3826637 2.1" 2.6" 30'"
38255201 . 09 . 3825201 1.4 '3.3 3.3825870 5.1 9.8 5.1- 3825870 5.0 3.3 5.3-
382683 2.9 1.9 2 - 3826834 2.4 1.6 2.5 -

382626 2.91 2.1 45- 3826236 4.4 2.3 4.4r
3826600 5.0 3.2 5.0- 3826600 4.0 3.0 4.3-
3826613 2.1 1.7 2.3- 3826613 3.5 3.0 3.5-
3814093 5.4 4.0 6 .1 -- 3814093 2.5 1.4 2,.5-
3826 479 2.1 2.0 2.2- 3826479 4.7 1.6 4.7-

-MQ &1~ 58 3-i 826050 3.1 ~ O

3825201 1.9 2.9 3.2- 3825201 2.4 1.5 2.8-
3825870 3.0 3.0 3.8- 3825870 2.4 4.3 4.3-
3826834 3.4 3.0 3-4.- 3826834 3.2 2.9 3.3-,

43826236 2.9 3.0 3.3- M86236 5.4 2.0 5e6!--'
3826600 3.8 4.5 4.6- 3826600 6.0 1.3 6.0-
3826613 1.9 1.6 2.4.- 3826613 6.0 1.8 61-
381 093 3.6 4.6 3.6 - 3t093 2.9 4.1 4.8-

W 3826N479 ).0 2.1 3.3- 82 479 4.3 1.9 4i.6
38 5 1_ __-_ 382&600 3.92.- tj 5.2 -
3826637 3.5 3.7 3.8
3825201 1.1 2.2 2.3-
3825870 2.6 3.4. 4.2-
3826834 2.3 3.0 3.0-
3826236 5.2 2.1 5.3 -Y
3826600 4.1 2.8 5.o-
3826613 5.0 2,0 5.1-
381093 6.3 2.2 6.5--X),
382679 5.3, 2.5 5,4-
3826050 ,4.0 3.6 4.8-'

37. =remo Vertloal
Ml. u' 3xtzome Norizont&1
ES. a Extremeo Spead

8

;?_ -



L 0 -6 2. -. " . "

38 2961 g. 3.05 4.171 0. .3. 4:2' M3826887 7 .. 2 .0 M. 332 6 88I  2",8 "  " 2A 3*2
. 3826303! 3.4 5 .2 3 28.3 26303' 4.4 3s?32 5

3 825315 62 2.2 6.2 3325315 S 3.3 53*0 35.9

3125084 93._2 3.7 3925084, 3.9 3.5 4.
3826318 1,9 3.0 3:6 3"3 N26663. 1. 2,83.06 663  2,7 34 3,2*

3826561 3.3 3.24.0 3026571 43 3 42 4 ,33825-8374 2.8 7.7 1- &850 2. 2. 3.2

026333 3.4 4. ,5
382503 2. 72.3 3.9 38263'03 4.4 3.3

612. 3. 8 ... 9.. . .-

-382$35300315 33 3.0 5.1

3025084 1.0 32.2 3.3 3 304* 3.793.5 4.7

3825536 1.6 4.2 46053 3"3826318 2. 3.80 4.6 1026 2.3 2.6 3,2-38263 .5. 2.8 4"1866 1.33j$5536 34 3 3.28 26571 3.3 3.2 4. 0 )02607 2 3.4 4.

3826061 30 4. 2 5,,,X26 3 0 3. ~. ~

.3688' 4,656 .3 4.. .

3826303 247 2.83. Z860 4.*.5 6
-~~~ 3$2$g15 253 .8 4.0 4X~15 48 3. .

30 2004 3.0 4. 3 . 3 ,, -.40e37 . 4

3825536 3.1 1.6 3.2,55684 . .3826318 2.3 3.8* 4.23238 .8.J086663 450 2.4. 4.0 86665 3. .3826571 3.3 3.3 3.4825t 221.6.
381260 3.0.J 4.0 451

M.~1 3.7 4.7 4.8outd

23. I5troe .p45o5d

9
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ThiRGSTIN R38ULT3 tl RIOL1S WITM M1 MALT AZMUITIOlI

LOT_ PA 2149A

4'SSRAL NO. EV. ~me me So=IA 10. 370 M~1 Es.
3324505 2.7 2.5" 2.7 331505 5.0" 2.2" 5,1"
3826669 2.0 1.3 2.3 342669 4.2 3.1 5.2
3326703 2.8 3.3 2.3 3826703 5.2 3.4 5.5
3825657 2.3 1.8 2.9 V825657 3.1 1.4 3.3
3825957 1.7 2.2 2.4 3825957 1.7 4.0 4.0
3312297 2.9 1.6 3.2 3312297 -3.5 2.5 3.6
3326276 3.1 2.8 3.4 3326276 3.3 2.9 3.53826674 2.3 3.3 3.4 3826674 2.2 3.2 3.0
3825689 4.9 2.7 4.9 3825689 3.9 2.. '3.9

245 5.0 5.0 .,,I 3. I.. 0
#"~AIAFW .7 WC.7 3.09 X.545U 67 2&V 44.
3826669 2.4 3.0 34 3826669 4.4 1*5 4.6
3826703 2.8 1.6 2.8 3826703 2.8 2.1 2.9
3625657 4:4 1.7 1.8 3825657 2.0 1.7 2.4
3825957 2.7 2.2 2.8 3825957 18 2.6 2.9
3812297 2.> 3.1 3.1 3812297 3.1 2o6. 3.1
3026176 4.6 2.6. 4.6 3826276 2-,9 1.6 3.0
3826674 2.3 2.4 3.1 3826674 3.o 2.7 3.2
382069 4.7 2,7 5*'-0 -38%S 2.7 3. 17.4
3.826128-. 2.8- 40..O 5.0, 2867 21 Atl.

8-9669, Z ,
3#f26763 0. 1.9 4
3825657 2.0 2,6 2°8
38295,57 2.0 1.6 2,0
381297 1.4 36 48
3826276 1.08 1.2 2.0,
3826674 3.4 2.7 4.0
3825689 2.7 2.0 2.9
3826728 -. 0 3.1 4.2

EW. Ext re Ventioal
M. - teM6 How1z2nta1

10,

I..
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TRGE"1110 MJ IL W1. -,S 1THIU F Zl, Z Ir, IaTION

LTPA- 210,A ,

-AAMM o - . m._ ]of SM+ IT 9V . M. r .
382597-5 2.74 1.6' 2.8'1 3325975 '2*4 2.1* 2.6"
3825326 3.2 2.5 3.2 3325326.. 3.0 3.4 4,;2
3825248 3.2 2.5 3.6 382248 2.5 3.7 J09
3823480 2.2 3.9 4.0 325480 3.5 1.6 3.6
3825324 2 i.0 147 2.3 382532t 4o6 2.6 5.o
3C26506 2;,5 1.6 2.7 382650 2.0 1.6 2,2
3821$32 •.4 1.6 3.4 3821532 14 3,5 ).5
3826302 3.0 2,0 30 3826302 ..6 1.9 2.3
38267;0 4.9 3.6 4.9 3826710 3.4 2.5 3.4

3825326 5.? i.... A 36 2 0

382548 1.4 2.9 3,.0 '39254 3N 1.7 3.7
182546 3.3 2.8 3.3 3825480 1.9 2.6, 3.Z
3824 4.2 1.6 4.4 '3825324 3.4 2J4 3.7

-3256 2,2 2..8 .2.1 3826506 2.74 2.5 3.1
3821532 2.4 3.0 3.8 lba3 2..3 1 2.,
3862 248 1.5 .0 30630, 2 .0 ,2 4
3826710 2.3 2.7 2.7'. 39,650 . *3. -5 6. ,3 :25655; _ 2.9 : LZ .. .. L& ;. .. .... . . .__ ___ __ __ __ __

.3825975i 3'.4 3.1 4.1
382-5396 2.1 3.7 3.7 -

'3025490, 3,.4 3 4A 44,z
38232 3,9. 2.7- 4 5

382650 2,8 17 28,
38215,32 .6 3.4 3.7
326302 1.6 1.2 3.6
3826710 2.2 1.3 2.3
3825655 3.9 3.7 44

fW ttcm Vertioai

ux m~trdmo Spread

R STRICTED
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4 ~~TAMGSTi1 RssuLTs - 113 nines varm~H D~111AM AMjZ MITC

~LOT A 2149A _____________

SaZRIAL NO. i ff. ". sraL a o, i*. r ,,L m,
382$613 3.O0 2.6", 460' 309561-3 2.0C 2.' 3.4"
3926581 2.5 2.7 2.8 332651 2,i- 1.9 2.0
3825698 6.0 2.5 6.0 382569S 4.o 2.2 4.2
3025730 4.5 3.3 4.9 3825730 4.6 2.4 4 .9
3822080 2.0 4.1 4.2 3822000, 3.5 1.6 3~
3826846 4.8 3.3 5.43906 ,* A 4

0-~85 35 . '4.6 3 51 4.0 2*0 4.0,
J )'~23 .1.2 3.4 3.5 101t630~ -2.4 1.9 2.4
3824980 2.0 1.8 2.0 )0290 .2i2 2,8 3.o

J.P2WOO ..5 28 3.
38251 3. ?.9 4*2 ] 82 - 4.7' 44 5

3825698 2.4 1.7 2.6 gg%9'0 1.9 2.9 .2.9
3825730 5.4 3.1 5''4 3825730 4. 2 4.i 4,65
3822080 2.,7 5.8 6.0 32Sh . 1.6 3.8 4.0
3826846 3.5 3.0' 3-0,6 , 3826846" .7\. -',8 44
-825685 2.2 2. 6 .2 2 2.5 34 ,
382692 2,8 2.6 3-. "32 4" L4.2 1.2 .

25 2.1 C6. 932'900'.' 20 0.0. -2.1

'3825613' 2.4, 3.0 3.8 i

382698. .3. 325 4 4 . -

E-1r Z16 ' 3'i

382208 0,3. 3 3-6
3926'84'6 3.07 5. S*'4,

)824990 "3.2 '2.i7 3. 31
)WOK~70 4.4 2.3 4.4

12'



RTESTRI TEn,

TARGThTI RM~ULTS~ - IIMIN -AIILFIR Illa

AmmUnition ExCtlemo EOM

MA 214.9 0.8 '1.2 1.3
1.2 1.41.5
0.9 1080.6
1.2 2. 1.8
1.2 Ol1.3
lv2 O'q1.2

11 21046 1.6 1.1

2.2 2.16 3.1
2.5 0.62.
2.3 2.3 12.6
2.5 -104 ,

1.7

1.9 2.5.
12.2 -2.3 2
1.2 141.
2.0 2.0 '24

1.7 3,63.
2.1. 2.1. 2.'

9. 1.0 '2.4

-All targets obtaineid wore eightm.abot groups,

13
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.GXTIW ...SUT - M1 fI - .2 B...AL T,....... . .

S3RIM 0. NO, EI. Es. isso _____NO ._ ___._ e325613 3.1" 1.4" 3J.5" 35613 2.?7 2.#6 " .o"
3821,5bl 40 2,6 448 .32650 2.,5 .3,8 -4,i
3825698 5.5 2.9 5.5 325603 3.4 .o 34.73,25730 5.1 4.0 5.3 25730 3J 37 4.3
3322030 3.4 3.8 3.8 3322080 34 3.8 4#
3326846 2.8 4.8 5.5 3826346 4.: 2.7 40%
3s265 4.7 2.0 5.0 3OO3 ' .5 2.1. 3..I
3 263a3 2.9 7 3.0 386 32- 3.9 24'? .44
382490 ).7 4:.1 3.8 382.980 46 2.9 4.9.

9H M- 2.6 2 A41 3826 Q3is ... ---1--
3825698 40 3.8 4o7 382$698 4.2 -. 5.1-
3$2573,0 4.9 2.5 3.0- 3825730 5.4 3., .4
3W2280 3-o8 2.,3 4.0 3822080 1,54 .8A382,646 21, 3 2.2 .7 o3896846 .6 '3.0 A
382565 66 2 66 38256895 4.*8 1.8 4.8 '
3826323 4.4 3,6 4-7 '3826323. 3.4. 5 . 2

382980 4.3 1.6 4.4 38290 49 23 ..
* 8~ ~0 3 hot 4.3825613 7.3 .9 7 -9

- 3826581 .48 2.7 3.8
3~26)J'3. 3.2 3.5%

38"IM3 4.-0 162 440
3822090- 3,.6 3.8 4,65
3W2646 4.9 3.1 .
3003 8 -5 4.7 3'6'4 5.3
3826323 2.9 2.0 3.41
3820980 4.6 3.'1 447
.3826470 4.1 3.2 4.4 .

g* 1W. ite 'Vortical.

35S. TICSpEa-
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TANGSTWG UZ3UTS ?A1 MiZP L72 13*% T. A~arOTI

fitmaL NO, 1Ev. EH. W. 31MA 4 P10. at r. M.
3825665 5101' 3.60 540"- 33256 3#2 W.3 493'
3026710 4.0 2,2 4.0 302671, 3.4 2,0 3.*7
'3326302 2.0 2.9 2.9 3026302', $J3 kl4 5.64
301,5)a 4.7 2.8 4.7 3820* 30 1.8 3.1
3396506 245 2,5 240 i 26*5O A4.3 Zb0 44,

~ 30H.975 4o7 2.9 i ,8 .$57. 64~ *p 6.6,
fl5 3w 6. 3812 44 2.40 4.4

349-5 P, 46 21.0 3893.54, 2.5 348 4*8
2,A.'311 347 3,05496 24 34 4

0 JI t.6 4j.

38260710 4: .9 -CM 3826710 . 27 54
'3826302 246 1 .2' .362 22 3.7 34
3821532 3.8 340O 4.0 3825W 2.09', X 3-0'3 826506' 3.7 2,14 ' O 3.. .

38290 35 2.4 38'825975, . ',3. 5.
3825975 4.). .. 3~6 30 5. .

38548 66 2.7 6. 3851 ", ~~4'
382548 4 -23v ~ 30258 3. 4 3.70

3861336 1. 3.8
3853 . ,. 3.3 3.85

.02~C &. 5. '.4

32, 3 3.l 6.0

382-5480 .1. 4O 445"
3825324 23.2: Z*4, 2.3 ..'

' ime,' or U61outia
J,. ff"I~ pwa

kam" WOW

TAIT .



V ' 1' +lP1I - . *
TAM mw mums -m itm - - -,2 a"L AM .IS --ITz,,:"

EAL 11o. EV.. ],. m. SIMzRAL 110, MrV Ml . +
3825665 5 . '0 3.6 5.0 . 333 ,6 3. 2 ' 4 .4. 3"
382671o 4.0 .2.2 4.0 55 7i. 3.4 '20 3,7.
ltO602 2.0 2.9 2.9 3826302! 3.3 2.4 5*4
382512 4.7 2.8 4.7 3821532" 3.0 X.8 3.1

a 26506 2.4 2.5 2A8 382066 . I.389$975 4.7 2.9 4.8 )335975 . 4 3,0 6.6
3, 3 6.5 3.6 6.9 - 382326 4*. 4 2.0 4.4
3825248 4.6 2, 3.5* 3.7 /8

23.7, "240 2.3 52 2.5
385 .0 20 .

382,710 39 3..9 6 .20qb "* -
3026302 2.'4 4.1 4.2' 3826302 2.2 • 3#7 3 7
302 30'a . 4. 3. 8,539 2,.9 1 9 :3.0
3826575, 3.7" 2.7 3.4 826506 2.0 3.0., 3.1
:3825326 -34 2.4 0 3825975 5*0 34,5 '5063832652 2.5 3 0

302 52.2.• 6 4.i.4 9 .5,382 o8 4.4 3,. 4.6 3025480 '34), 3.4+ 3,7
'3 5.806

". +++3,:z 03 ,,- ,-'4 s+ .... ~;3 0 :
. U 5 2,*7? 3,*5 '10-;7: ' " "" - '+ ++; .. . ... :" + : -3.0,63' 'o94 , 2-" 3.6

"3821532, 345 3.3 3.8
J 826506 2.6 '5.2 5.4
825975 3.2 2.3 3.3

30,21 326 4*9 3.4 S5
825248 3.7 4.6 6.0

3825480 .5 4.3 4.5
3825324, 2. 2 1.4 2.-3

* i~. * tilowA Sprta
.1,I

"flESTI!CTED "
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TABLE II.(8th p t)

TARISTING RSU=T - t1 MIMfl - U2 BAL AM, I WI2IZO

........ _ _ _ LOT M 21046

S..RIALNO. EV. M. ZS. S1~iAL O. ev. . .

3824505 5.Y 4.6' 6.3es 3024505' 4 6's 2,5 5.2'0
3825657 4.7 3. 4 .6 3825657 3.6 32 4.0
3825957 3.5 2.6 3.? 382g957 2.8 2.9 -3.4
3826708 5.3 2.6 6.0 38267Q1 2.3 4.5 4.5
382.6669 3.0 3.6 4.1 33t6669 1.4 3,2 3,2
.1826674 5.2 1.5 5.2 326 ,674 1.6 4.9 5.0
3826728 5.5 3.2 5.5 38262 6a6 .6 6.9A-t2297 . 8.1 .2 4., 12297 34 2.6. 7
Mt"-' - 3o7 .3.9- 4.8 .390 3.2 4.8 5.3,

3845657 2.6 3.1 3.8 3825657 2.2 3.3 3 31
3825957' 3.2 3.0 3.9 3825957 1.,5 0.9 1.5
3826708 2.4 3.0 3,1 3826708 1.9 2.4 3 ,0
3826669 3.9 2.9 4, 3826669 ,42 5.6 5.7
3026671# 2,6 4.1 4'069 3826674 '2.i5 5.1 5."2

3825657 144 4.0 4..3
382595 Mo7. 2.3 3,80

9 3. 5.9 6.0
826674 2.3 3.6 4.0
.38267253 41 6.0 6.4
3897 3.2 .4.0 4.3
38256,9 3.0 14? 3.0
3826276 3.6 6, "5.0

-V. - Sxtreme Votte--1
SR*Extreme, Nbrikontao1

16

RESTRICTED .



TM J m-~th atf

TAMM1~IrM RL~qJLS - ?fl RIM. - M~ BALL ALT. A=ITIG-

LOT DI" 21046-

SARIAL NIO. SV. M-i M. SBRIAL flo. IV L M~. F*-
3812640 2.6. 2-.2 2,8" 3812640 2.9..2. 5o 3..
3826jA8 6.9 6.5 S's 3896318 44.3 3.8 5.5
3826571 3.0 2.6 3.4 3826571 3.5 1.5 3.8
3326663 2.0 3.0 30 302666.3 ,1 4. 3 4.3
38255,36 3o4 4.2 '4.8 3825536 2,3 2.4 2.5
3026303 3.5 1.6 3.9 ."26303. 4.0 4.1 4.2
3325689 1.8 2.1 2.5 3825689 4, 3.1 5.2
38,201f5 2.0 3.8 4.1 3825315 4o3 4.0 .5.8
31126061 2.8 2.4 .1 382 601 4.0 2.8 4.6

___ -. , 1_4
12640 4.h. 4.0 %~2 382631 ;Pi 38 4

3826318 3.7 -4.3 5.3 326~ 2. 6.6o ,8 t'
306571 3.7 1.8 34 26663 4 24 46
3826663 3.8 3.1 31.8 3826663 4.1 3.0
3825-536 1k. 0 0 2o0 . 3825536 53 .0 6.0
"8263,03 2.1 2.4 3.1 38263, 5.1, 3.2 5.3.
3825689 5.5 1.7 35 38256.89, 6,4 , .5, 7.0
3825315 1.8 4.4 4.5,3.2535 4.6 t 4'42
386,61 2.6 .A 2.9 382661. 24 '34 1'

~ 328 4 . .. 325081& 3~. 40,5
31912640 '2,2. 2.3 12.'5-
3826i18 4,z6 .,6 .,
3926571- 3.4 '3*9' 44.
3826663 5. ' L.o 5.0
3825536 1.6 4.9 4-9•
3826303 ,7 3.0 5,A
325689 . .1 4.1*

3825315 5.2 3.3 a.9
3826061 3.6' 3.1 3.8 -
3825084 3.5 2.9 4.2

-ESTRiCTED -



[tSf R IED
TA~~G ~ Tau uf (10th ~t

S__ _ 1_._ &O_ _ _. _ __. _ _ _AL 11o. SV. M. M.

3825201 3.7 2.8 3.7w 3825204 ,7 2.7 
3826034 2*1 4.1. 4.132O4 . 34 49

8626 5,2 2.2. 5.3 ~-3026236 3.0 4.3 4.6
3825870 5 .3 2.3 5.3 3825070 3.4 3.0 4.5
3826637 4.8 3.2 5.0 3826637 1.7 3.2 3.2
36600 2.7 2.1 2.8 3826600 3.L 2.6 3.9

3826030 2.1 4.4 4.5 3826650 3.7 3.4 5 .0
S38 4093 4.3 1,9 -44 3814093 3.3 2.7 4.1

167 1,- .7-32 6 79 5.8 3.8 5.9

3234 41 2.4. 4.2 3323343 2. 3.0 3.6 1

30z6236 5'0 4.2 5.0 386236 4.4 4.2 4.7
3825870 5.0 2.8 5.4 3625870 4.1 I.0 4.3
382667 34 3.3 3826637 3.9 34 4.1
3826600 4.7 3o.o 4.7 38266300 , 3.9 .1
3826613 5.4 3.8 3.T 326613 6.3 3.4 3

3 326 0 5.9 6.4 3814093 3.8 5.1 3,1

3825201 2,0- 1,5 2.3
)826834 2.0 1.0 3.1
38202)6 4.3 2.1 4.6
,3$25870 4.8 3.3 5.7
38266n 4.6 1.2 o7
3826 0 5.9 1.8
3826613 7.7 3.5 7.7
.82600 2.3 6ol 6.4
3814093 3.6 1.4 3.6
3826479 4.8 3.7 4.8

__________

Evo ,, xtrc= vortical

S. Ezt, rcmo Horizontal,Ex tr : Spread

RESTRICTED
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RE.STRICT ED

TABLE IV

TARGETING RESULTS " M1 RIFLES - M2 BALL ALT. AUIITIOM
iI

LO 13302
SERIAL NO. E . E.- ES. SERIAL NO. EV. 2R. ES.
3826276 1.46" 3.04 3.1o 3825689 5.10" 2.70' 5.70'

3.70 2,40 37v .90 2.50 6.3o
3.80 2.80 4.20 6"30 2.40 6.30
4 .20 3.16 4.40 " 6.80 1.90 6.80

3826728 2.16 1.90 2.24 5.20 3.60. 5.50
2.20 3.50 3.60 324505 5.40 2.90 5.40
3.66 1.70 3.66, 1.90 2.20 2.70
3.40 2.30 3.50 5.70 1.50 5.80

i° 1.54 3.80 3.84 3.80 3.60 3.80
3826276 4.80 4.20 5.30 "3.00 4.00 4*20

6.60 4.00 V6o04fW 4*.30 3.60 4.10v
2.00 2.90 3.20 2.20 1.90 2.8n
3.50 2.60 3.50 3.50 3.60 4.40
4.60 3.50 5.20 2.490 2.20 3.00

3826674 3090 1o70 4.00 5.32 2.36 544
2.60 2.10 2,60 3826669 3.20 3.40 4.60
2.80 2.90 3.50 4.60 2.00 4.60
3.30 1.60 3.50 4.40 3.40 5.60
1180 go 1.90 3.60 2.,70 470

3812297 3.20 2.40 3.20 - 1,40 5,00 5,00
2.90 -2.40 3.10 3825957 5.10 3.80 6.00
5.10 3.40 5.80 - 3.0 2,60 4.40
3.70 2.90 3.70 ft 2,70 2.40 ,.30
4.70 4.20 5.20 310 1470 3.20

3826728 'JO 2.60 3.70 4.50 3.20 4.60
3.30 2,00 3.60 3825657 4.30 3.70 5.00

"4.50 4+.10 6.20 "2,20 3.60 3.602.20 3.70 3.70 2.80 3.00 3.90

"_2.90 4.10 4.70 3.10 2.80 4.20
4 4.30 3.60 4.5

W/ . a, Extreme Vertioal
M. , Extr'eme HorizonaelES 'Ext~reme Spread ,

19
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Te, =LT M R~fIUS - 92 ML A A=WT

-~5 Z.. .e:7gg , .v.,i)'0 +,,6+°0 3.oo 621 , .7 o
"550 2. O a.9o 2 ,60 3030

5.20 4.30 5.80 & ),,b 4.X0
38:46600 KO 1.30 3.80 3026834, 2 60 3.60 4*00

if 1.8 4010 1,120 33 00 39
" 3.80 3.30 3090 2,40 2*9b 3,

.3,70 1.90 3*701 4*50 6O
6.40 2.0 6.40 360 3.00 4.20'4 +679 3 -; ,'.,5ri Ori00 Z -40 '+-00+* ....tz a.? ".1 " .Oo ,i 3

5.80 2:7 KOO 1.*0 3.70 4t00
4.40 3.50 5.60 5O00 ,. 00 5,C4 I
4.10 2.70 4.40 3*30 1,80 X9~0
4.80 2.10 4.90 2,0 . 7 3.$0

3814093 5.40 2o,00 5.4Q0 3826236 4.20 3.40 4.90
3.80 1.60 3.80 40- '1,90 4,20
3.40 2.10 3.50 5.50 3,46 6,40
3.40 2.80 400 4400 -2.10 4I00fa 1.70 2,20 2*40 -1.30 2.90 3,00

382613 5.10 3. 30- 3,90 "
- 1.80 2.50 9.50

1,20 2.70 2.7
2.60 2.90 3.30
1,50 3.10 3.30

38,25201 3.40 4.50 5.50
2.00 3.80 4.30

-49.70 1IgQ 470
5.20 3.20 5,20
4 ,40 4.60 5.00

Ev , ET,rmo 'zo t .al

ZB. W ztc!z Spread

20
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