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7 Clalms.
1

‘Thc present inventlon relates, in gencral, to
Brearms, and, more especinily, to an improved
rine exuroctor applienble to breech loading bolt
acl.ue cuns,
An obicet of the invertion s Lhe provision of an
impraved extracter of stiaple and lucexpensive
" eonstrietian, A further object Is to provide an
. {mproved extractor adapied to be readlly nssem-
. bled and sceured on the face of the bLolt of A
bo!t actinn firearr:. A still further object is to
pravide an improvad ring extractor for assembly
in o groove in the face of o brecch Lolt, the con-
©ostraction and arraneement of the ring and
groave biing such as Lo preclude excessive tolers
ance budd-up: A siill furthier object Is to pro-
vide an limproved ring extractor hoving an ex-
tracthur piaw arcanzed {o bave transyerse move-
ment only.

TLee and other objeets,

l'nnturr-»é and advan-

tanez ut the nentien witl he more particularly

deseribod hetcinfler, teference bemg made to
the accomnnsing drawing, in which:
ie. 1 is o tide elevation in section of a bolt
head having @ ninz extractur groove formed on
It faer.
Fig. 2 i a f1oat clevation of the bolt head
shovn § Pig. 1
Fig. 3 i anr: eplzreed frazinentary view partly
in gectton in (e direction of arrows 3—-3 of Fiz.
1, fueludingg e novet ting extractor of this in-
venticn, ‘The eircumirrence of a cariridre head
is indicntod by the broken Hne £
Flr. 4 Ls a frazizentary section on line 4—4 of
Flg. 3, including a (ragmentary cartridee case
head.
Fig. 61 a fracmentary pmspeetive view of the
extractor ring showing L extracting claw.
RMerrine to Fig. 1. 10 is a hiead of a bolt, and,
tn this exeraplary endndiment. Ix separnble from
the Sody portion of the hott (rot shown). It will
be understood. hawever, thal the Invention is ap-
plicable to either & sihgle part or two part bolt
and irrespective of whether the bolt Is formed
withi lockine projections at {15 front end or else-
where. The Yolt head. shovn in Pig. 1, has dine
metrically appnile lneking lugs 14, {4 and o lon-
gitudinal axtal apvetitre 12 for a firfne pin (net
shown!, A cauventional :pring loaded ejector
13 ts rdapled to ke mionnted in mn apertore 4 in
the holt head substaxatfally paralied to the longl-
tudinn) axis therent. the elector being seeured in
its aperture 4 with eapncity for limited rectl-
. linear movetnent by a pin 1S or other fastening
means rouniced in a teineverse nperture 8,
Formed Integrally with and projecting for-
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wvardly from Lhe {ace 1Y of the bolt and concen-
tric with the longitudinai axis thereof is a cylin-
drical collar indicated generally at {6, Lhe outside
dismaler of which corresponds subsulantially to
the major diame!e; of the bolt hicad (0. The wall
of Whe eollar 15 of substantial uniform thirkness
and is provided ot its forward cnd with an inte-
eral eircumicrential lip (9 which Is dispozed at
substantially right angles to the colar vtll, The
dlameter of Lhe periphery of the lip 1S is shown
only slizhtly creater then the diameter of the
Raunge of o cartriuge ease (Fig. 3) so &5 to rnzbl2
tlie Jatter to pass {recdy Into the collar 18, and to
Le substanutlally enclosed by the lip wiwn the
1ead of the case Is {ully scaled against the face
|1 of the bolt. The cuter corner of the U 19 15

shonn re ieved by an nnnular bevel 20, The elr-
cuml’crml.la.l wall of the coliar 18 and the inncr
transverse wall (3’ of the lip 19 farm, In conjunc-
fion wilhh the face J7 of the bo!t, an annular
grocve or recess 22 substantially rectancular In
erows sectina, the diameter of the groove being
substantially equil to the outside diamecter of the
collar I8 less twice its wall thilekness.

As shown in Fig. 3. the diameter of the eir-
ecumferential wall of the groove (s sufficiently
grenter than the diameter of the flanee of n car-
tridee (Indlcated by broken line /) so as to pro-
vide an nppreclable annular space s thercbetwern
while the width 10 of the groave 22 corresponds
substantinily to the distance from the head i of
the cartriduee to r point adjacent the shnulder of
the ¢ase, as shown clearly In Fig. 4. Thus, when
the hend of a cartridge Is seated agninst the
fece 17 of the boit, the eartridre head is com-
pletely encased within the eollar 16, there being
no xlots or openings in the bolt or barrel aroung
the cartrigge head. Ad)acent the eircter 13 and
located sywnimetrically on oppostte sides of a
radinl lina theourh the eenter of the efector are
a pair of protuberances 23 which in the present
embodiment constitute stalted indents in the lip
18 of the colinr projecting inwardly into the
Rroovc or recess 32,

The extractor ring is shown grenerally at 25 In
Figs. 3 and 4 seried in the groove 22 of Lhe boit
fnce 71 end comprises a strip of metnl capahle of
beinis hardened and mude resilient by heat (reat-
ment nnd Is of substantiafly rectangular cross
scction. The width of the strip 15 substantialiy
equal lo the width ¢ of the groove 22, fts thick-
ness being constderably less than the dep!'t d of
the groove. The extractor ring is nprn an onc
side. a short portion 28 of (he ring at carh af it
free ends being stralght or flat and provided with
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r_;n-riun.. 27 nduple:? {0 accammuodante no extrac-
tlen fuel for reeving the extractor ring irom
amed By mtinge WL mte the rrosve 220 The end of
vl (1 paction 26 1 adapted to be areanged In
Prusieily ta (1 adacent protuberance 23 In the
Rropve 22 «o as o preciude rointion of the extrac-
{o* ring i the prusve.

Ac shown y Foe 3. the inner (nce 28° of the
midportiom of each flut sectton 28 s substantinlly
ey w.th the edie of the lip 19 so as Lo prevent
the tlan:e of a earirklies from engaging behind
the Dovider 197 of the lip.

Subst anlistly oppendte the open side of the ring
1= a relatively tiat arc portion 28 and briween
cach fiaL portion 26 and the corresponding end
af the flat are 18 is an arcuate bearing surface
29. The malor diameter-of the resillent extrac-
tor ring in ita tree state, which corresponds to n
diamuter throvel Uie arcuate bearing surface 28,
is greater than the tnstde diameter of the groove
42 with the result that when the extractor ring

s forced into the greove 22, the bearing surfaces

29 will frictionally ensane the adjacent circum-
ferential walt portions of the groove 22 brhind the
shoultler 19° of the lUn. The flat are 20 wiil
brkice from these bearing surfaces 19, thus pro-
viding an arcu:te clearance space ¢ between the
periphory of the extractor ring and the adlacent
eireumfcrentinl wall of the groove 22 sSo as (o
poermit Liw 12at are partion 28 (o be deficcted radl-
ally or trapzversely into the clearance space c.

In its normal nesernbled position, the inner face
280 of u major portivn of the Oat are 28 extend:
sliehtly above the lip 18, althoush the lower front

edize portion 23! of the flat arc retains a arm

putchase azmn-t the shoulder (9%, as clearly
showan dn Pl 4,

* An extractur claw 30 Is shown on the extractor
ring diametrieasiv epposite the opening thereof
and is formed ax an integral part of the nng
by A swaring op copd forpng process and is peel-
erably hieat tresied to have an cxtremely high
dererer of hardiwss.,  The process of forming the
claw integral with the extractor ring Is not, how-
ever, 0 pairt Of Lhe present invention, The claw
comprises a ritdd, nonrestlient protubemmner
which projecis uwpaardly radiatly from the inner
face 230 of the flit arc portion 28 of the ex-
tractor rinT being joinvd intesrally therewith by
a selatively wiue base and havaey o substantially
square shioulder 31, see Fig. 4, the upper cdge 32
of whicih extends as n cord across the arenatce
tnner stefaer 280 of the flat arc 28, The maxi-
mur: heithl of the <houlder 31 is at a polnt mid-

. way between tin eppusite ends of the cord 32

and is enly slizhily less thun the depth of the
extractos gron.e ol n cartridge case so a3 to af-
foret o 1 prre-hize ¢ again:-L tie tiange of a case.
The heizhit of the shinulder 34 gradually doereases
tu curd the onter onds of the cord where [t is

" blended Into the inner surfacc 280 of the Mat

arc 28. The front face 33 of the claw is a planar
bevetled surface or ramp wlich slopes (orwardly
and downwardly from thie upper cdge 32 of the
claw, the ancle of the slape belng such that the
lower cdpe 34 of thie canp 33 Intercects the lower
central portion of the frout edie 282 of the ex-
tractor ring In un arctate line which normaily
is substantially even with the caee of the lip 13

- and whivh compsi s a radlus blended Into the

lower front edee purtion 281 of the rinp.  As

shown, the vhew 30 Is sulntantiully diamef rically

opposite thie wirctar 13 and acta as a pivat abut
which an extracted eattridze may he rotated by
the action of tlie cjector to eject the eartridge.
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It will be further noti-d that the claw 15 an the
jnner peiiphiery of the exteactor riie as a conse-
quence of whirh any foree couples acting on the
cinw durtne cxtractlon nad tending to rotatle the
~lev: [orwardly are elfectively resb.ted hoth by
enga:ement of the front and rear edies of te
ring witll the corresponding transverse walls (1
and 19° of Lhe proove throushout substantially
the entlie elreumference of the ring, and by en-
aareement of the areuate bearine surfices 29 with
the eb cumferential wall of the groove,

As the bolt 15 moved Into hreech closing posl-
tlon, the flanse of a cartrldge Bange chambered
will ride up on the ramp 33 of the cxtractor claw

3 stmuliancousiy dispincing the rlaw 18 downwardly

mdinlly wntll tie cartridie finnze snaps behind
the shoulder 34 of the clw as shown in Fig. 4.
Since the ring is held ngrinst rotatinnal move-
ment by the slaked Indents 23 and agalnst bodily
dlsplacsment in the groove 22 by frictional en-
eacement of the arsuate bearing sicfaces 29 with
the efrcumferential wall of the groove 22, the
displacement of the claw Is characterized by a
transverse or radial movement of the 1at arc
«w:ortion 28 only of the extractar ringr. Ccense-
auently, the rinz may have a r-latively light
sering or deteni (orce. which enables the claw to
be ensily dispiaced by the flanpre of a cartridre
belng echambered by the bolt, A further advan-
fare resulting from the movement of the claw
30 in a transverse direction only without antular
or arcuate devialion is that a mininrnn of ciear-
ance s vequired {or the lange of {he cartridre.
thus precluding a loase fit between the eactridie
dange and the clew and minimizing the amount
of siacik mnvesacnt of the bolt between its fiving
positivn and ils positinn for Initlatine primary
extraction. Whien the bull 3 drawn bick to opeta
the breech, the cartridge cane will be ¢irawn renr-

+ ) wardly with the bolt by eneagrement of e Hanee
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of the case with the extracior elaw 33 untll the
case is thrown out by the ejector 13 as described
“ahove.

It will be noted that the only tolerances In-
volved hirtween the extractor and thie ball are the
whith of the groove 22, the width of thie extractor
ring aud the ponition of the should r 3! of the
claw with respect to the face 17 of the bolt, and
since cach of the-e may be readily held to with-
In extre:neiy close Hmits, there will be httle or
no kkrthood of exeessiie Llulerance build-up be-
tween the bolt grouve and the ring cxtractor.

What is cluimed is:

1, fin extractor for n firearm having a bolt
provided with a recesied face adapted to com-
pirtely enelose the head of & charmberrd cartrigie.
said extractor comnrisine a ring shaped membar
of substuntial unitona cros; scoticn adupted ta
be received enirely within saldd recessed face and
bent to provide o flats, a refatively dat are and
an arcuiaie puripheral Leartny surface heiween
exch flat and said flal are. sald hearine ssrfaces
being adapted to resiliently cngare the walls of
the recess to secure said ring menus -t therein
against hodily displacement: and = clav extend-
ing es a chiord acress sald fat are and adapted
to emme the {lanite of a cartricdee.

2, Thie combination %ith a breech bott having
a cireular enrtridee head caclesing recess in Its
face, sald recess belne provided with n elrcums
ferentinl ip: of an extrnetor comprisine o e~
silient rine shaped mnember bent to provide arcu-
atr peripherdd bearine surfaces nrranceed lo cn-
gare the walls of snid rocess at substantially
diametrically onposite points only thervof to pure
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it moviaient of a gortion of sald eing member
in o gdirection transvetse Lo the depth of sald
recess, entd vhiye mer-ber being held In gald recess
by soid ctremmfecritl P and a claw on the
teansversely mavable p i tion of said ring member
nelepted to vopare e Hlunge of a enrtridae.

3. The combinathm with a1 brecch bolt having
a circular cartricdize hend enelosing recess n its
face and a clrcumierenidnd lp on the edge of
sald reees; of an »xtractor comprising a resilicnt
ring shaped member bent to provide two flats,
a relatively fial ntc and an arcuate peripheral
braring surface intermedinte each fiat and sald
fint arc, sald brarine surfaces bulng constructed
and arranged to engace the walls of the recess
at substantially dixmetrically oppasite points only
thereof to permtt movement of satd Qut are anly
in a direetion transverse lo the depth of sald
recess, satd ring member being beld In said t2cess

by satd i and a mmp extending as a chord ¢

acroxs sald transverscly movable flat arc and
having a shoulder adapted to engage the flnnge
of a cnrtridre.

4. The combination with a breech bolt having
@ circular cartridee head enclosing recess in (s
face, a circutnferentlal inwnrdly extending lip on
the edge of said recess, and a {ixed abutment 1in
the wall of said vecess; of an extractor compris-

_Ing a resilient ring shaped member open on ane

side and bent to provide two flub end perttons
on opposite sides of the opening, a relatively tiat

. are purtion diametrieally opposite sald opening

and an arcunte peripheral bearing portion inter-
mediate ench fIat portion and said fat arc, said
beuring portions being constructed and arranged
to engage the walls of the recess ot substantially
diametricnlly oppasite points thereof te permit
movemenl of said flut arc only tn & direction
tranzverse to the depth of snid recess, sald ring

member being held En satd recess by satd Vp and

secured ncainst rotation therein by engagement
of the free ends of siuld 1ing with gald Nixed abut-
ment; and * ramp on sxid teansversely mavable
fiet arc Daving n shoubder extending radinily in-
wardly therefrom adapted to engaee the flange
of n eartridge,

5. The combination of o firexrm breech bolt
having a forward face adapted lto engage the
head of a chinnbered cartridec and also having
an Intcgml partion comstructed ond orranged

. 9,479,973
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ta provide a rearwardly facing shelf spaced for-
wordly fram anrl overlylng a selected portion of
sald forwnuel fnce with a cartridge extractor en-
gaged with sukl shelf and provided with a claw
adapled W cognke Lhe extenctor rim of n chium-
bered curtridse at o position to the rear of and
slichily radially inward from the position of en-
gagement with satd shelf.

6. In n firenrm for use with extractible rigidly
eased enrtridges, the combination of a breech
bolt having n ferwardly {acing cartridge heud en-
gaging surface, cartridge extracting and ejecting
means mounted in sald breech bolt, and a con-
tinuous annular cullar integral with snld breech
bolt and cxtending forwnrdly therefrom to form
o contlnuous wall circumferentially surraunding
said head engoging surfnce and sald extracting
and gjecting means.

7. In a Qrenmo for use with extractible rigidly
cased cartridees, the combination of a breech
bolt. a forward)y extending eireum/ferentially con-
tinuous collar of material integral with satd bolt
defining a recets in the face of sndd breech boit,
said recess beinr adapted to recelve the hend of
a chambered enrtridgc, oxtractor menns provided
wilh a cartridee engaging claw mounted In satd
balt and extending into sald recess without inter-
rupting Lthe continuity of snid collar, and ¢jector
means mounted In said kolt without interrupting
the continumity uf sald colinr and arranged for
projection Inlo ejecling cngagement with a car-
tridge In sald recess.

. JOKN D. HOWELL.
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