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To develcp, d&sien gni test en elr cage
ror checkiny the effective #rS geal in
U, S. Bifles C2l..30 11,

inL oir peging device WES developed and
fabricc ;ed thet would meEsure the sffect~
ive ~es sesl in Jo 3o qifles,Col..30 11,
Zxtensive tests of iLis gpperetus werd
conducted usins wvespons pending overheul
fron which sn scceptance eriterion for
rifles was esteblished.

This device will select all weepons for
gcceptence in uhich toe clesrence tetusen
the res crlinder sni piston 1is representa=
tive of clgurances repring up to & meximun
ellomcble dreving clearence.

+ 43 concluded thet pir pucins 18 8
precticel meens of obisinins meesurements
of ~es secl vglues. It slso provides 8
metund of ressonably eztimetinc functionel
1ife in 30 f:r es the res sr3ten 1s con=
cernsd. It 3oes not gssure function be=
ceusa other feactors such 85 friction end
worp Or broken conponenis ere pot teken
inte sonsidersbion by air greing.
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ordnenes 0ffice QADT3 - 3

Ordna:_zce Orfics 0RDiIS - A

Ordnence Cfrice CROTR - 1

Ordnenae CffSce ORITX-AR - b

Aberdeen Proving Ground ORDIG-DPB = 1

Prunkford Arszensl - - 1 )
Rook Islend Arsensl - 1

watertown Arsenal - 1
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Alr Gese vor U, 3. Rifle,Cel..30 kil

COL75.2/13  3ALTL.2/2026
renufecturing Developzent Frogrem Xo. 45
rroduction Crder 3-5098

J.0, 388,8=6860

}, Considercble difficulty was experiensed by

the 38th infentry Division -iith short recoil
mclfunctions in the U, 3. Rifle,C8i.:.30,1l, This,
throush exnzastive test, wies rfound to Le dye to
excessive venr bsiuecen the operating rod end rrs
cviiider vi.ich &1lovwied the escase of aveileble

£08 pressure o the cxiznt where the initiel
Inretus riven the Opercting perts wos insuffie
elent to carry out the entire crele of senj-sntcge
Etid fire. The protlen of selegting Jefleient -
weepons ves presentcd to Ccl, tiaskell, Ordnmence
Crficzr, llewdrusrterg X1 Corps. (Col, !zskell's
épproach wes uesed on the principle thet, et g
given pressure, thie 2lov of gir throush-sn orifice
is in direct proporticn to the size of the orifice,
end thut the rate of flow mey be indiresctly mea-
sured by meens of pressure ~eges on cither side

of the orifice. Then br estublishing tre pressure
tilence or reve of flow throuish & ne ges srsten
£8S€r2ly es conpered to £a unscrviceahle one, it
woull ke nossible to 8¢t limits of servicerbility
end deter:iine guxpected 1ife of overction. /[ith
this ir nind the Cffice cf Chief of Crdnence pree
scnted the protlsi Yo prinsficld arnory €s a
developnent project,

25 a pcrtebie nir e -2 piodel wes frbpicoted £nd
tcsted 21 Lhe ..ruory end ¢ tentotive draft of
i'obes on loateriel wes prepured. This rege wes
sutjecied tc test et Reriten ursenzl, besed upgn
vhionh 8 list of refime:cntis to de incorporat:d in

-the @roe vies sursested by the (ffice of Chicf of

{rdosrce, The developaent of pn improved zir gege
nedel I8 contzined in this report,

RUTRICTZD
3

ks




14.T51aL 2D
o UL 2P

Pt S-St Sy

IISTAVCTICS

G Y3aGa:

FROC DU 3¢

7~

A~

See aAppendix 1

Jee Appendix IX

i.

3.

ke

S¢

7

8¢ .

Pirty field service weepons pending overe
heul were thorouckly cletped to elininete
lubrication or other nmatter which might
influence function.

fech wespon wre checked for differential
existing beiveen reedincs obteined with the
opereting rod in the forwerd tnd resrwapd
positions, end 32 weepons uith &ifferentisls
renging from 4-~3/4 to 13«3/L pounds ware
selected for determinstion of funoction ef-
ficiency,

ieepons were then fired in s dry condition
from the pendulum and in the Jeck rest,
eizht rounds eaek, usins i.P, emrmunition,

‘/ecpons were then lubricetcd snd tested &3
before. 1in addition 8 rounds of 12 bell
emrunition vas used in ecch weepon fired
in the pendulun.

. A Y
Upor. coupletion of this test, £li components
whiznh effect power seal were raged,

A secon? tast wgs run with six other field
service vespons rengsing froam 4 to 15 pounde
differentie, selected for deternining the
probeble bhorder line condition of differen~
tiel., 1istons of 4522C, .523C, 52,0 epd
05250 diameter were egsenbled in weepons

for eir gepling and funetion firing, liespons -
were luteiceted snd funetioned from the shoulde

er using i'l bell ammunition.

In esch of these tests wespon number 2835041
vas used es & reference.

In ell g&re reedings vith the bolt forwerd
{(hirh pressure rceding), the poppet valve

opening wes serled with the l'oppet Velve 3eole

ing Clump so es to eliminete any influencing
of results hy s leskere,
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Por £ comperetive enclysis of tbe weaspons
referred to in the following discussion
refer to Table I snd Teble I,

veapon 72835841 representing & rifle of
maximum clesrance dbetween piston £nd oyle
inder was 8ir gaged with the following
results, Hith the bolt forwerd the bhegk
pressure rceding was 12 pounds, snd with i
the bolit reepwverd the basck pressure peeding !
wee 6 pounds, giving & differentici of § ;
|

pounds., In other words a differentiel of

6 pounds indicstes s ocondition equel to a
meximunm.clearence condition between the ges
e¢ylinder and piston. A differentisl of 7 ’
pounds ellows ¢ fector of safety of 1 pound.

The 56 field service weapons pending ovepr-
heul were selected es e possible represenite
tion of the 38th Infantry weepon status,
Thirty four pereent of the lubriested veep~
ong fired rrom the Jjeck rest with HeF. Alle
nunition short recoiled., The differentisl
of the faulty wespons ranged fron 6-1/2 to
10-1/2 poundes, Since these velues are above
the eir poge-differentisl of the reference
weepon /f2835841 it i3 ressonable to essume
thet feilure wms not necesserily dependent
entirely on inferior power seal., This resson-
ing is substantisted by the fzot that two
other weepons vAth differentials of 4-3/L snd
5 pounds functioned properly.

Iighty-four percent of the unlubriceted weasp~
ons short regoiled in the Jeck rest., This -
vas an incresse of fifty percent failuve over
Jaok rest lubriccted weepons, indiceting thet
& pgood percentzpe of short recoil meifunctions
csn be ceused by friction,

Ninety-seven percent of the lubricoted wespons
fired in the pendulum with A.P. emmunition
short reooiled. This wes an incresse of sixty~
three percent feilure over Jeck rest lubriorte
23 vyrapons,; indicating need of support 88 a
selrrur . 1 2peingt short rceoil malfunctions,
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6, The number of short rscoils produced with U2 Ball
Armunition in ludriosted weapons fired in the
pendulun was twenty-sever percsut less then ths
number of short recoils produoed dy nsing icP.
ammunition, The 4,P, irmunition used in this
test had & lowsr port pressure then the M2 Ball
Ammunition (referencs - Partial lemorandum Report
No. SA=MR~11~1002} resulting in & cordition whiech
tendsd t0 produce more short rocoils, dus to less
pressure being induced on the piston, This ocondi~
tion could tend to producs short recoils partioularly
in marginel powered weepons, Further pressure tsst-
ing of zmaunitiocn is enticipated in order to deter-
mine if this condition is characteristic of A.P.

- gnd Ball immupition, or of the particulsr lots of ‘
emmunition uned in this test, ]

7. Veepcens not lubriceted and fired from the pendu-
lum with A.P, srmunition short recoiled every

| vound fired. Successful operation undeér these

conditions indisates that the wespon 1s over-

) powered =ad malfunctions ney result that ars

. ginilar ir. aspect %o short recoils., That is w

sey, ln an overpowered weapon the receil amd

rebound sre 80 rapid that the bdolt fails to plok

up a round snd chumber it, The sume result

exists from & short rscoil where the bolt does

not recoil suffliciently to pick up the succeed-

ing round, In both cases the bolt 18 closed on

an enpty chamber,

8. » comparison of munual gaging with port sressurs
reading (reading'on beck pressure goge with
bolt rearward) renging from 4 to 6-1/L poundas
. shows the possibility of checking port hole size
with the eir guge. Readings of 5 to 6 pounds
show that the port bole opening was sccepteble
to the menusl gege. Therefore port pressure !
regdings of less then 5 pounds or greuter than
7 pounds should te investigeted by munual gsg-
ing of the port hole. The 7 pound figurs is
used because in some cases the gas oylinder ase.
sembly with the piston buck will influence the
low pressure resding. This condition gsan be
eliminsted by removing the ges oylinder look
acrew,

9. 4 break-down of ges seal was initiated to de-
termine the probadbls horder line condition of
weapon differential, That is the value et whish
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the power sezl 13 upsstisfectory Tor normel ussze
of the weepon. The trat mwmteriel sonaisted of

peven wespons with power gecl values o2 frow &

to 15 pounds difrerenticl, lovw port pressure ene
aunition end four pistons of 5220, #5230, »524C
snd 5250 dieneter, ‘lezpons were Jubricstel end
fired from the shouldcr to sinulete normel useéze,

- pagt pesults ghoved thet by selective eesendly of

the four pistons, in the test veepons, dirferential
£pom L to 2-1/2 pounds veused short rccoils, but
from 3 pounds up no short resoils ocourred, This
4ndicrtes thet the re jorit;s of weepons unier 3
pounds differentiul £ired with sversre shoulder
support will stort recoil. "
3tudy of the dete tnijcetes thet the prine fector
in deternining ..k pressure velues is clearence
netueen the piston end cvlinder, providing the
poppet velve setls properly, &8 gir escupenent
Prom the reletionship between the berrel becring
end crlinder is negligrbvle,

Alr reping of the Culee30 1’1 rifie’'s ges systen

is a precticel metnL of obtaining neasurenents of
geg sesl vslue, It doeé. not inply thet ges secl
components sre within dréviing dimensions or thet
wespons will function properly. Tne ceriterion of
this inspection only werrants 3 power seel equel
or beiter then meximum silovtble drewing clesrance.
1t does not assure runqt%on, ge other feciors such
as friction end worn oOr vroken components sre not
snvolved in uir geging. .But in conparison to
menual geging of ¢as secl, somponents, air geging
offers & meens of recdily:obteining ges seal velues
en? an opportunity of reasonebly estimating funce
tional life in so far &s the g&s system is con=
cerned, ‘ :

In the event thet @ mereinel veapon 18 introduced
for test, thet ls & weepon yith & power sesl thaetl
is on the border line of &llowing sbort recoil
nulfunctions, it will be rejected as ungerviceztle,
due to & fector of sefety alloved in.the differen-
ticl recding sbove thet lor E weepon of meximur £le
lowe ble cleararce bctween the s criinder &nd pis~

~ ton.
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Clemp, .leapon jounting “rzcket {Plete 1)
3pring, .ir fepe Thrust {Flete 2)

‘fasher, Alr Mese Thrust 3pring (Flete 3)
Guide, Alr Gece Thrust {Plste 4)

Trecket, Lir %ere Support {Tlete 5 &nd 8)
3e6l iuzzle (Flnte 7)

Cere, 'cedle Yelve udjusting (Tlete 8)
Clenp, Foppet Tulve 3esiinm (Phots 635934)
Bruoket, ieapon Dounting {rhoto 633034}
seel, Chunber (Thoto £3293a)

Conteiner, alr Geze {Phoio 632834}

Plste, Base (Photo 533034)

Lorgrea Reguleting &nd Reducing Yolves, Typs 243, with _

Jeck mounted gages 0 to 160 pounds,
I'argren Pilter, 3/3 I.P.T.

.Asheroft Durepege 0 to 60 ponnds

Sehreder Feoprene Alr Hose, Fo. 9617

Crene 3raes Steem Coci, lic. 268

Crane Sguare Iead lrench, 3i0. 1=S

Bregs Xibows, 3/8 ineh I1.P.T.

Brees Tees, i/fh “Znch I.D,T.

Bress Lipples, 2 inoh, 3/8# inch I.5.7.

Brass Close Lipples, 3/& inch I.P.T.

Braes Close Hipgnles, 1/4 inch I.P.T.

Brase Reducer, 3/8 inoch to 1/4 inech I.P,T.
laukenheimer Bronuze Feedle Vaeive, 1o, 906-SS

JERAPQS ATD EQUIYEEFT:

1 « Us S. Rifle C8l.,.30 ¥1 No, 2835841 with & gss cylinder

of maximum internel dismeter and & piston of minimum
cutsidg dismeter,

1 « Recoil Jeuk Rest,
56 « U. S. Rifles Cel,.30 Ll pending overhaul,
1 - rendulyn apd trisper sctusiing device for free recoil.

AT U ITI0R:

Cal.,30 K1 Bell Lot 7a 2139
Cel..30 ¥2 Ball Lot A 3732
Cel.»30 12 A.P, Lot T/ 18968
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Onfold carrving cesc t0 expoce eair ~ems {Photo 633133

Pully open pet 202k oo bottom of filter {turn oounter-gclockisise)

Bugk off sd justings scres: on top of both reducing velves {turn
counter-clockwise) until serew turns freely.

Close ricedle velve 1i-hily egeinst its seet {turn clockwise)
Purn thyee way velve hendle down (gape check position)
Sonneoct ¢ir hose to ¢ ir supply. #Allow teoporery escepement
of eir throurh filter to purge éir Bvsten of i-purities

Close pet ¢cooX on Zilter

Turn el justing 2cerew on Tirst reducing valve clockwise until
& 6C pound pressars reeding on its feze is obteined

Turn ed justing sorey on ssecnd rcdusing velve riockwise until
& 40 pound prassurs resding on its reze 1z obtained

3lowly open n2edle vslve sdjustment counter-clocksise until 2
20 pound pressure resding is obltained on the bsck pressure
gege. '

Raise tnree wey velve handle to operating position. ale guge
is now resdy for iaspection of tLhe wespon ges systex,

Unfold .jeepon icuating 3racket snd lock ereinst air Gape
Support Brscket with lespoa iounting Hrsoket Clemp.

Ingsert muzzie end of weapon into lLuzgle Se=l spnd press butt
end into Jeaponr ilounting Braoket.

Open bolt to resr locikine position, inszrt Chenber 3esl, and
hold itk thumb pressure sufficiesntly to effect & chember eir
sez]l Tor obtsining low pressure resdings; on beck pressure ggge.
{Fhoto 633234} )
Lower threée wey valve hendle to check position, This elimine
ates tondensy for Chamber 3esl to be expelled

Releese bolt ageinst Chsmber Sesl

38ise three wey vslve hendle to opsreting positiop, end hold
opereting rod forwerd with slirht thumb pressure. {Phote 633334}
Tlece ferefinger of left hend over the z£s ¢ylinder losx screw
poppet velve openiur, or use Foppet Velve 3esling Clamp to
elininste possible leska~e throurh the poppet velve, YTow
obtain hich pressure resding on back pressure guge.

Relexse forefinger or Foppet Valve 3esling Clemp. aAny drop
in preasure rezding denotes poppet welve leakase., If 8 dife
Terence of L or nore pounds is noted, replece Jas Cylinder
Lock 3orew /Asaembly. -

The high pressure reading less the low pressure resding shows
the wespon differentisl, 4 differentlisl of seven pounds or
grester is considered asceptable. ' i .

i
H
i
g

i

AR

18,



5 L Prae ¥

8

o0

i,
2,

Thorou~hly cilezan wekpon before 2ir resing,

After eir resing, funotiof fire waepons unich
ncet th2 gir ~a5m¢ ceriterion with 4.7, ermond~
tion, “rom 2 free hold hip positisn so es o
reject eny weepon vhich ceifuncticas for rese.
3ns oibsr then css systen fzilare,

Tienty pourd edfusioent en the b2ck pressure
at.re should r¢ occesionclly chegked Iuring
asegne of srge &nd reset 17 negessery.

411 wecpons utth & givferenticl reciing of
lzes tlan seven pounds shouid te rejcoted
Dcndéine replecesert of £Fs Systen comonents,

Iz tke eveat thst the =ir gece resdins wilh
the bolt rearward is greater then 7 gsounds,
ranogve the gas oylinder loek serer, If ths
air pese reedinr reneins sbhove tis 7 sound
1irmit, the vweszons should be rejectad pend
ing Invsstigetion of ths pges ozt opening.
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