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!I'. I;)rC T:: 13 Considernble difficulty 'was experlwamed by
the 38th lnfcrntry D~ivision with short recoil
ml3funfc "I ofl in the~ U. S. R~if~eC.O! This,
throwih exh&"astive test, was found to be due to
excessive ;,;eir between the oper'iting rod end arys
avliader wo ich Li-Umed the eseao- oft' c i Fvle
teLs presur to the~ cxtent vte're tije initir-
ir'petus -iive:. the opertting pE-rts wz-s Insuffi-
cient to o:irry' out the entire c;'cle of se"i4-auto.
zmti~o fire. The prol-leim of seleatiae. 3t~efl-t
weepon~ s presentcd to Gel. liaskell., Ordnerioe
Otficer, ::ei dUt'rtCrS Xl Corps, Cal. !:Skell'S
appror-oh- vas bse1 on the principle th~t, at ai
givrn pressure, the flo:; o? a ir throuf~h-al orifice
is in dire-at propoztlan to the sizde of the orifice,

E-t~ut th-e rc-tt o, flom; my be indirectly mma-
Sured, b,- n6t1s of p~re ssure !z:Pcs or, tither side
of the ori'fice. Then b ret, lshn tl,-e pressure
'.Lkrnoe or -A, -1-f flai; through n ne-. ges syst.emi
&Sser-b1Ir es co.:prred tL-o -&n- !s crviaea ile one, it
w7ould te nossible to sct l.i-kits of Servi.cetbilit.Y
End~ deter:4ne e-zpeatccl life of o-werzation. ".th
this in ;A0ru the Cfaice of Ch41ef of Ordnance pre-

rE~roble - to &pn~~il rnory e~s a
de-velopjent rro.eat.

p crt bIe rjjr -r -a i-.odel vies fP'bricbted rnd
tcstcd F~ the d.a nd t. tEzttctive dritt of
llot~.s on :.nteriel was preptured, This :'ee iwes
S ' GSecX- to teEst bt REriten ,&rsenal, besed upgn
M3101,oi a list of ref .n6:..4nts to loe incorporat4,_ in

.the FP' vn~s sw:;ested by the Office of Chief of
Ordinnr.ces The developrient of P'n iLiproved bir gg
model is contp-ined ia this report,

R ;:TRICTM



&-::-.:T:SEe Appendi I

Cl: -L's:-; ee Appendix II

q OC.',D U-Z e 1. F'ifty field service reepons pending over.
haul were thorouhl v clefned to eliminete
lubrication or othernatter~ rhich mi:3ht
influence function.

2. 3ael wieepon tn* a ohecked f or dif ferential
existiu.i bcU~een readinirs obt~ined with the
opereting ro-d in the torwi'rd vEnd rearmBd
Positilons, Fnft 32 weepons with diferentials
renrina from 4--/4 to 13-3/4 pounds were
selected for determinimtion of funotion of-.
fio iency

3. WIeapons w;ere then fired in a dry condition
ircm the penduluni and in the ieek rest,
eiL-'ht rounds each, usinr- A.?. P-m-unitiwn,

1+6 'leaports viere then lubridetcd and tested es
before. 1r. addition 8 rounds of 1'2 bell1
Emmrrnition m's us~'d in each iieepon fired
in the perndulmr.

5. upon C-ouiPletion of this test, ellI oemponents
vihi.h affect pover seal viere "o-ed.

6, A second~ test~m mESrn with six other field
service vieepons rarcing ro 4 to 15 pounds
differentiel, selectcd for determining the
irof-.ble border line condition of' differeen-

ti]. istons of i5220g .523C.,-.5240 end
.3250 diaractcr were FSSEE110L~d in -4eepons
f or F- r Pgy:Cing and f unction f iring.* 'weepons
were lutrie&tcd and functioned from the should-
er Using 1:1 bell ammunition.

7, In each of th:ese tests vweapon nuzaber 2835"' 1
Was used es e referencea

go.' In P-11 gal-e reedines vitb the bolt form~rd
(hi(-hi pressure rrading), the poppet Valve
openingr was set-led %Ath the Poppet Vie1ve 3eal-
ing Ol.-L-p so as to elimainete any influenoing
of results by -s (3o~
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WMStLTS ALD
D 15C LSI Or3 1. For a CoIprtive oalysis Of the weapomw

referred to in the followaing discussion
refer to Table I and Tablenl

2. Ieapon 2835ftl representing e rifle of
maimumz~ clearance between piston end -cyl-
inder was air gaged with the following
results. !lth thie .bolt foniard the back
pressure rceding w~as 12 pounds, and with
the bolt reerwerd the back pressure reeding
ives 6 pounds, giving a differentici. of 6
pounds. in othier words a differentlel of
6 pounds indiootes a conidition equal to a
Mnaxiznwu'learance condition betwieen the ges
cylinder enld piston. A differential of?7
pounds ealcma & factor of safety of 1 pound.

3. The 56 field service weapons pendiag over-
haul were selected as e possible representa-
tion of the 3Pth iLnfantry., iu:eepon status.

irty. tour percent of the lubricated weep.-
one fired -roma the jeck rent wlith ziePe- An1-
mnition'shor~t recoiled. The differential

of the faulty viespons ranged from 6-1/2 to
10-1/2 pounds. Since these vrlues are above
the eir Code-differential of the reference
-qeapoa J2835841 it Is reasonable to assume
thet failure vms not necessarily dependent
entirely on inferior power seal. This reeson-
Ing is substantiated by the fact that two
othfur wefpons vi4th diffcreritials of 4-314 and
5 pounds functioned properly.

4. Zighty-fottr percent of the unlubriceted weap-
ons short recoiled in the Jack rest. This
wams an incrense of fifty, percent ffjilu~re over
Jack rest labricted tzeaponsa, indicating that
r, good peroent.-ge of short recoil nielfunotions
can be caused by friction.

5. 1inety-seven percent of the lubricoted viespona
fired in the Dendulux with A.P. eraunition
short recoiled. This was an inerease of slxz;Y-
tZhree percent failare oi'tr jack rest lubriort-
i- %fiP'ons, iadic _ting need of sapport as a

am-~inst short recoil ma~functionks.



t(I

6, The nmber or short recoils produeed with UZ Ball
Amunition in lubricated weapons fired in the
Pendulum was twenty-seven percent lese than the
number of short recoils prcduaed by ,naing Aj?,
,.munition. The o iPm. unItion used in this
test hsd a lower ?ort pressure then the H2 Bell
Ammunition (reference - Partial Memorandum Report
No. SA-R-I1-1002) resulting in a coidition which
tended to produce more short recoils, due to less
presaure being induced on the piston. This condi-
tion could tend to produce short recoils particularly
in marginal powered weapons. Further pressure test-
ing of amunition is anticipated in order to doter-
mine if this condition is characteristic of A.P.
and Ball iamunition, or of the particular lots of
ammunition uzed in this test.

7. erapons not lubricated and fired from the pendu-
lum with 4.1'. /rmmunition short recoiled every
round fired. Suoceasful operation under these
conditions indisates that the weapon is over-
powered -nd malfunctions nay result that are
similar ir. aspeot to short recoils. That is -o
say, in an overpowered weapon the recoil and
rebound are so rapid that the bolt fails to pick
up a round and chtaber it. The same result
exists fron 4 short recoil where the bolt does
not recoil sufficiently to piok up the succeed-
ing round. In both oases the bolt is closed on
an empty chamber.

8. . comparison of munual -aging with port pressure
reading (reading'on back pressure gage with
bolt .earward) ranging from 4 to 6-1/4 pounds

.shows the possibility of checking port hole size
with the air gage. Readings of 5 to 6 pounds
show that the port hole opening was acceptable
to the manual gagew Therefore port pressure
readings of less than 5 pounds or greater than
7 pounds should Ve investigated by manual gag-
Ing of the port hole. The 7 pound figure is
used because in some cases the gas cylinder as-.
sembly with the piston back will influence the
low pressure reading. This oondition oan be
eliminated by removing the gea oylinder look
screw*

9. A break-down of gas seal was Initiated to de-
tenrine the probable boider line condition of
weapon differential, That is the value at which

a1 Bom~

EST CT



the power seal is uns-isfeOtory for nora12 11sag-e

of the weapon. The trot iottriel oonsisted Of

seven Veapons vAth power seel values of ro

to 15 pounds diloferentiell low port prdsxU?' OM-

Latrnitiofl and four pi-vton5 of .52200 .5230, .1*5240

and .5250 dienster. *-'epofs were lubricated end

fired from the shoulcr to siraalate normal uae.

Test results shoried thet by selective V'55ef~lly of

the four pistons, in the test vwecpons, d lfifuen t el

from1 I to 2-1/2 pounids u&±used short 
recoils, but

fromi 3 pounds up no short recoils occurred, This

indier tea thf:t thie rizjox~it.. of ve~pofls unler 3

pounds differfatial fired with everatge tsLoulder
support willsLort recoil,

10. 3tudy of the dctUi inlicetes thnt the prine factor

in deternifling b 2 ~;ressure values is cleerenoe

between the piston tand or'iier, providingf the

poppet Valve SeCla prorkierly, es air escapeient

fromi the relationship between the berrel bearingr

CCLbI?13: 1, Air naginG of the 0#I...30 ?A'1 riflefs gps system

is a pr&eti&Al meenL, of ocbtaining3 rlCBsuCz~emltB of

gfts seal valufs. It doei. not 1nply thet ges seal.

comrponents are %.:1tiiin di'vine; dim'ensions or that

weapons will functionl properly. The criterioni of

this irispeetiofl only viar'xflt8 a power seal equP.1

or better thenm maximum ail1owble draiifg clearance.

It does not assure tune t~on, as other fectors such

as friction 6nd worn or'broken coraponeflts are niot

involved in air rgaging. .,-ut in confparisonl to

manual geoins; of f-as seal. coO.pneflts, air gaging

offers a means of readily:..obtai1Iifl ges seal velues

en4 an opportunity of ressbnebly estimating func-

tional life in so far as the gas syfstem -is con.

cerned,

2, In the evcnt t~wt P margine.1 veapon is introduced

for test, thrt is a weepon with F, power seal Vastt

is on. the border line of allow~ing short recoll

iuolfufltiofls, it vill be rejected as unserviceable.,

due to e fector of safety allowed ifl~the differen-

tice, reading Ebove tbrt :'or r weapon of maxImurt cl.

lowble clearancee bctw,,een the i-ns erlindcer find pis-

ton,

X.; r IC T :D
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1 Clamp, 'caesa -ountinP " ancket (Plate 1)
I 3prinpg, iir r e te Thruit ( rlrte 2-)
1 ah Air ftea-e Tru:t '3wling (Plate 3)
1 Guide, Air Ga-'e Thrust (Y.lete 4)275eket, Ur "T,'c Support (Ylate 5 and 6)

-DSeEl i zzle (Yp-te 7)
i Gere, i'edle Valve Ifljuwting (-rit:te 8)

I claup, yoppet Valve 3ealLn;! (Photo 63293.1)1 n-cket, ieapon ;counti (1hoto 6330SA)
1 - seal, Chunber (1ehoto 6329SA)
1 - ontiinEr, Air Gage (Photo 63283A)
I - ase se (Photo 6330A)
2 - eor, n Regu ztine and Redualng valves, Type ,ith

back zonted g:us 0 to 160 pou3ds.
1 - reren Filter, 3/8 I.P.T.

I -.Ashcroft Dur_-j ge 0 to 60 pounds
1 - S"hreder Feoprene Air lose, ro. 9617
1 - Crane Brass Stem Cooiz, Lc. 268
1 - Crane Scaere Kead ;IreuicIh, To. I-S
2 - Bress T1bs, 3/8 inch I.P.T.
2 - Bra" e es, 1/11 !hnoh IO.'LT*

2 - Breas 1ipples, 2 inch, 3/8 inoh I.F.T.
2 - Brass Close 1:ipples, 3/ inch I.P.T.
5 - Brass Close Viples, 1/4 inch I.P.T.
1 - Brass Reducer, 3/8 inoh to 1/4 Inch I.P.T.
I - wAukeatelmer Bronze Teedle Valve, Uo, 906-SS

I - U. S. Rifle Gel..30 Il No. 2835841 with a gas cylinder
of maximum internel diameter and E piston of minmz ~utside d iame ter.

1 - Recoil Jaok Rest.
56 - U. S. Rifles Cal,.30 Ll pending o7erhaul.
1 - rendul=m and tri-per ectueting device for free recoil.

Cal.,30 Ll Ball Lot FA 2139
C,30 r_2 Ball Lot ?A 3732
Cal.,30 -,:2 A.P* Lot Ttu 18968



1. Unfold c!-rryrinv cesc to empoce air i~e(Photo 65313A)
2, ?ully opeb pet eack an bett~'i of filter (,turn comuter-oockuise)
3. BTiok off cdjuatin-p sere-.. cci top of both reducing valves (turn

OOfter-.v1ock-ise) antil serew turns freely,
4. Close n.cedle vzlve li-.htly against itz seat 'tuirn clockisie)
5.a TU!2 thre wa~y valve handle down (gan& chieck osition)
6. Connect eir hose- to i ir siD~1y. ;aflc teaporiary eseeeent

of air through filt!Er to pirge iir aystem of iznpwities
7. Close -pet cook on fiUtez'
8. Turn ajtustin,- ecret; on first reducinag valve clockw~ise until

a 60. poand. preszure reading an its reage is obtained

9. Turn adjuxstlnj screq an seeond rcdaging ',cve eiooaz~ge until
-a 40 pound prassare reading on its -age Is obtained

S0lwuly open needle ville adJuszdient coutr-clookuise until a
20 pound pressure reading is obtained on the back pressaze
gage.

11. Raise tnree way valve hiandle to operating positions air grig
Is nov read.y for inspection of the Weapcn g8s 3YSteiM.

12. Unfoldl .Jaepon 1:ountlne. Bracket and look~ arain~t Air Gag'e
Support Bracket vith ".1eapon, l'ounting Tr~acket Clamp.

13. Insert ==uzle end of weepon into Luzzle S3eal and press butt
end into ;lespon 31 ounting Braeket.

14, Open bolt to rear loc~inR position,, insert Chamber .Seal, and
hold with thumb pressure sufficiently to effect e chamber Efr
scal for obtainin" low pressure readinr on back pressure gege.
(P'hoto 6332UA)

15. Lower three -4my valve bendle to check position. -Tis elinm'.
ates tendency for Cham~ber 3ee2. to be expelled

16. 'Ielesse bolt against Chamber Seal
17. Raise three way valve bendhc to operetint' position, and hold

operatinp, rod forward vith slirht tI~unb pressure. (Pliote 6333UA)
Tiece forefinrcr of left hand over the -Ses cylinder look screwI
popDet Valve opening, or use Poppet Varlve Sealing Clamp to
eli~ninate tosslble ieakaf'e throufih the poppet valve. !'o
obtain high pressare reea1ing on back pressure gnge.

18. leleasc forefinger or Foppet Valve -3ealing Clamp. Any drop
in pressure reading denotes poppet volve lepkage. If a dif-
ference of 4 or aore pounds is noted, replace Gas Cylinle2
Look~ 3orew Asaembly.

19. Thle high pressure reading less the lows pressure reading shms~
the w~eapon differential. A difloerential of seven pounds orgreaer i conideed aceptble

IPI



1, Thro- l een u'epon befc'we air ~ig

2., After air aj.,)fune' ioi. firs reapm~s v~hich
ncet th.e zr Df~ criterion vith id'. ex.uni-

t~c, o~a 'Tree hold tip~ positizn so es to
reject any-enponuich mi1tmetans for rea-.

3a T l*s.ty pou.zd &dilstast or. the back pessare
.t~E C shvald be occesioslly chececd t=- in

.s e of 7: anil rset if necessary.

£ 1 ~1 ;;eaDns5 uith a diffezik'Cl rez;:iijz of
lass IL.n sevem Dounds shouId be rejcoted

pc-. .4 ~ zn of-; %I Cmeste

5inr the eireit, thbzt the air Cbe readig vrith
the bolt r~~zdis greaterL thban 7 gt

reoethe gas cylinder f:ook screw. If th~e
air Mgje reedinr rmins above to 7 oim
i-vlt3 the iweaonz should be rejected pwtd

ing inyrestigation orf the Pas port opening,.

2.
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