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7 Clalms.
1

‘Thc present fnvention relates, in general, to
Srearms, and, more especiaily, to an improved
riag exractor applienble to breech loading bolt
acl.ne cuns,

An ohicet of the tnvertion Is Lhe provision of an
* fmproved extracter of shiaple and lucxpensive
" eonstrietion, A further object s to provide an
. {mproved extractor adapied to be readlly assem-
. bled and sccured on the face of the bolt of &
boit actien firearn:. A still further object is to
pravide an improvad ring exiractor for assembly
in o groeve in the face of a brecch Lolt, the con-
©ostraction and arraneement of tho ring and
groave biing such as Lo preclude excessive toler-
ance budd-up: A orill furtlier object is to pro-
vide an hnproved ring extractor having an ex-
tracthur viaw arranyed {o have transyverse move-
ment only.

e and other objeets,

l'nnturr-»é and advan-

taez vl the nventien witl he more particularly -«

deseribod hesecinfler, teference bumgz made to
the accontianying drawing, in which:
ie. 1 iz o side clevation fn sectfon of a bolt
head having it ninz estractor groove formed on
It faer.
Fig. 2 it a foat clevation of the boit head
shovn {1 Pig. 1
Fig. 3 i an eplaered fiaginentary view partly
in gectton in the direction of arrows 3-=3 of Fiz.
1, fueludinge the novel ning extractor of this in-
venticn, ‘Uhe eircumierence of a cariridre head
is indicntod by the broken line £
Flr. 4 1s a frauicentary section on line 4—4 of
Flg. 3, incluidiag a fragmentary cartridee cose
head.
Fig. 51 a feacmentary pmspeetive view of the
extractor ring showin: the extracting claw.
RMerrine to Mg, 1, (0 is a head of a bolt, end,
tn this excrapliery cabodiment. I separable from
the Yody rortion of the holt (rot shown). It will
be understood. however, that the invention is ap-
plicable to oither & sihele part or two part bolt
and irrespective of whether the boll Is formed
withh lockine projections at {5 front end or else-
where. The Ynlt head. shown in Pig. 1, has dine
metrically appnedls tnekinge lugs 14, {1 and a lon-
gitudinal axtal apeetire 12 for a firfne pin (net
shown!, A coautentional :pring loaded ejector
13 ts rdapled to be monnted in mn aperture (4 in
the holt hend substasifally parallel to the longi-
tudinn) Aaxis therent. the rlector being seeured n
its aperture 4 with capacity for limited rectl-
. linear movement by a pin IS or other fastening
means rouniced in a teaneverse nperture 18,
Formed Integcrally with and projccting for-
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vardly from the {ace 13 of the bolt and concen-
tric with the longitudlinui axis thereof !s a cylin-
drical collar indicated generally at {6, Lhe outside
dismaler of which correspends subulantially to
the major diame! ey of tiie bglt hcad 0. The wall
of the eollar 1s of substantial uniform thirkness
and is provided at its forward cnd with an inte-
pral eircumicrential lip (9 which Is disposed at
substantially right ancles to the colar witll, The
dlameter of the periphery of the lip 1S is shown
only slizhtly greatgr thean the diamreter of the
Gauge of o cartriuge case (Fig. 2) so o3 to rnzbla
tlie Jatter to pass frecly inte the collar (8. and to
Le substautlally enclesed by the lip elwn the
1ead of the casc Is fully scated against the face
|1 of the bolt. The cuter corner of the Up 19 15

shonn re leved by an annular bevel 20, The eir-
cuml’crml.la.l wall of the coliar 18 and the inncr
transverse wall 13° of the lip 19 form, in conjunc-
fion wilh the face 7 of the bo!t, an annular
grocve or recess 22 substantially rectancutar In
erows sectina, the diameter of the groove being
substantially equi) to the outside diameter of the
collar 18 less twice its wall thickness.

As showa in Fig. 3. the diameter of the efr-
ecumferential wall of the groove ts sufMciently
grenter than the diameter of the flanee of n car-
tridee (Indlcated by broken line /) so as to pro-
vide an nppreciatis annular space s thercbetween
while the width 10 of the groave 22 corresponds
substantinily to the distance from the head it of
the cartridee to » point adjacent the shnulder of
the ¢ase, as shown clearly In Fig. 4. Thuas, when
the hend of a cartridge Is seated against the
face 11 of the boit, the eartridie head is com-
pletely encased within the enllar 16, there being
no xlots or openings in the bolt or barrel aroung
the cartrigge head. Adjscent the eincter 13 and
located sywmumetrically on oppostie sides of a
radinl lina throurh the eenter of the efector are
a pair of protluberances 23 which in the present
embodiment constitute staited indents in the lip
18 of the colinr projecting inwardly into the
®roove or recess 32,

The extractor ring is shown renerally at 25 In
Figs. 3 and 4 seried {n !he groove 22 of Lhe bolt
fnce |71 end comprises a strip of metrl capahle of
beinis hardened and mude resllient by heat (reat-
ment nnd Is of substantinfly rectansular cross
scction. The width of the strip is substantially
equal lo the width tc of the groove 22, its thick-
ness bring constdernbly less than the dep'!) d of
the groove. The extractor ring is npen an onc
side. a short portion 28 of the ring at cnch Al i<
free ends being stralght or flat and provided with
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r_;n-rim... 27 nduple:? {0 accammuodante no extrac-
tlen Jued for reemving the extractor ting irom
ared By eibinge 1 e the prosve 220 The end of
vl (It pertion 26 15 adapted to be areanged In
pruximity ta ity achincent protiberance 23 In the
Rroptve 22 <0 as o preclude rointion of the extrac-
{o* ring i the grovve,

As showin My F.e: 3. the inner fnce 26° of the
midporton of each fut sectton 26 1s substantinlly

ey weth e edeze of the 1ip 19 so as Lo prevent

the tlan:e of a earirbdies from engaging behind
the Bordder 192 of the lip,

Substanliafly oppesadte the open side of the ring
1= n relatively fiat arc portion 28 and between
cach flaL portion 26 and the corresponding cnd
of the flat are 19 is an arcuate bearing surface
29. The malor tinmeter-of the resillent extrac-
tor ring in ita troee state, which corresponds to n
dinmuter throveh the arcuate bearing surface 28,
is greater than the tuside diameter of the giraove
42 with the result that when the extractor ring

s foreed into the greove 22, the bearing surfnces
29 will frictionally cnsane the adjacent circum-
ferential wall portions of Lthe groove 22 brhind the
shoultler 18° of the lin. The flat are 20 will
brkice from these bearing surfaces 19, thus pro-
viding an arcuste clearance space ¢ between the
periphcry of the extractor ring and the adjacent
eireumferentini wall of the groove 12 so as o
permil Liw 1at are partion 28 (o be deficcted radl-
ally or tranzversely into the clearance space c.

In its normal assemnbled positlion, the inner face
280 of a miajor portivn of the Aat are 28 extends:
sliehtly above the lip 18, althoush the lowcer front

edise portion 23! of the flat arc retains a arm |

purchase apmin-t the shoulder (9°, as clearly
showain Pl 4.

* An extractiur claw 30 Is shown on the extractor
ring diametricaiv epposite the opening thereal
and is formed as an integral part of the nng
by A swaring v copld forpng process and is peel-
erably heat trested 1o have an cctremely high
dereree of hardiness,  The process of forming the
claw integeal with the extractor ring is not, how-
ever, nopalt of Lhe present inventlon, The claw
comprises a rihl, nonrestliont protubernner
which projecis upwardly radiatly from the inner
face €30 of the 1t arc portion 28 of the ex-
tractor rinz being joined intesratly therewith by
a sedatively wiue bave aned havnes o substantially
square shnulder 1, see Fig. 4, the upper cedge 32
of whicih extends az a cord across the arenate
inner stfaer 280 of the flat orc 28. The maxi-
mur: beiszht of the shoulder 31 s at o point mid-

. way between tiw enposite ends of the cord 32
and is enly slizhily less thun the depth of the
exiractor gronte ol & cartridge case so ng to af-
foret o {3 m pure-has o again:-L tie tlange of o case.
The heinht of thi- shoulder 34 gradually decreases
tu curd the oter ends of the eord where It is

" blended Into the inner surfnce 280 of the fat

‘arc 8. The frunt face 33 of the claw is a planar
bevetled surface or ramp which slopes (orwardly
and downwardly from thie upper cdre 32 of the
claw, the anzle of the slape belng such that the
lower cdie 34 af the rionp 33 Intercects the lower
central portion of the {ront edize 282 of the ex-
tracior ring In un arctiate lne which normaily
is substantially cven with the eage of the Jip 19

© and which comprd os a radlus blended Into the
lowm: front edee purtion 280 of the rinpg.  As
shown, thc ehiew 3 Is substanttully diamel rically
opPOsite thie viretar 13 and acts as a plvet abot
which an extracted cattridee may he rotated by
the action of thie cjuctor to eject the eartridee.
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It will be further natid that the claw 15 an the
jnner peitiphery of the exteactor rhie as a conse-
quence of which any f(oree couples actiae on the
cinw durine cxtractlon nnd tending to rotale the
sor Torwardly are ellectively resl.ted oth by
engaement of the front and rear edies of the
ring witll the corresponding transverse walls (1
and 19° of Lhe proove throushout suvstantianlly
the entlie elreumference of the ring, and by en-
aaeement of the areunte bearine surfices 29 with
the eb cumferuntial wall of the groove.

As the bolt I3 moved fnto breech closing posle
tlon, the flunee of a cartridge bange chambered
will ride up on the ramp 33 of the cxtractor claw
stmuliancously displacing the rlaw 38 downwardly
mdinlly wnull e cartridie funsre snaps behind
the shoulder 34 of the claw as shown in Fig. 4.
Since the ring is held ngrinst rotational moves
ment by the staked Indents 23 and agalnst bodily
dlsplacsment In the groove 22 by frictional en-
eacement of the arsuate beating sirfaces 29 with
the efrcumferential wall of the groove 22, the
displacement of the claw Is characterized by a
transverse or radial movement of the flat arc
«:ovtion 28 only of the extractor ring. Ccense-
auently, the rinz may have a ratively light
sering or éeteni (orce, which enables the claw to
be ensily dispiaced by the flanpe of a cartridre
belng chamberetd by the bolt, A further advan-
face resunting from the movement of Lhe claw
30 in a transverse direction only without anvular
or arcuate devialion is that a mininminn of clear-
ance s vequired {or the flange of {he cartridre.
thus precluding a loose fit between the eartridie
dange and the clew and minimizing thie amount
of siacik mnvesacnt of the bolt between irs firing
positivn and ils vosition for Initiatine primary
exiraction. When the bull i3 drawn bitek to open
the breach, the eartridre cane will be drawn rear-

+ ) wardly with the bholt by eagrement of Lie Hanee

-t

iy

e

be

of the case with the extracior claw 33 untll the
case is thrown out by the ejector {3 as described
“ahove.

It will be noted that the anly tolerances [n-
volved hitereen the extractor and the boli are the
whith of the groove 22, $he width of thie extractor
ring aud the poxition of the shouldrr 3! of the
claw with respeet to the face 17 of the bolt, and
since cach of the.e may be readily held to with-
In extre:neiy cloce lmits, there will be Wtile or
no kkrthood of exeessive lulerance build-up be-
tween the bolt groove and the ring extractor.

What iscluimed is:

1, in extractor for n firenrm having a bolt
provided with a recesicd face adapted to com-
pirtely enelose the head of & charaberrd cartrigie.
said extractor comnrisine a ring shaped member
of substantial unitona cross scctisn adupted Lo
be received enddrely within sadd recessed face and
bent to provide tvo flats, a relatively ¢at are and
Bn arcuaie reriphiceral Leartng surface heiween
exch flat and sitid flal are, sald bhearine stirfaces
being adapted to resilicnt!y cngare the walls of
the recess to secure suid ring menn: -t (herein
against hodily displacement; and = cla nxtend-
ing es a chiord acress sald fiat are and adapted
to emmwe the {flanite nf a cartricdee.

2, Thie combination ®ith & breeeh bott having
a cireular enrtridee head caclasing recess in its
face, sald recess belne provided with n elreum-
ferentinl lp: of an extrnctor comprisine o ro-
silient rine shaned member bhent to provide arcu-
atr peripheral bearine surfaces nrranrceed lo en-
gare the walls of said recess at substantially
diametrically opposite points only thervof to pere
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it moviaient o a portion of sald ring member
in o direction transvetse Lo the depth of sald
rectss, satd rhiye mer-ber belng held In sald recess
by soid ctrewunfercit@l Hp; and a claw on the
transyversely mavable p v tion of said ring member
ncdepted to copare Ui Hunge of a eartridae.

3. The combinattim with 2 brecch bolt having
a cireular cartridize hend enelosing recess n its
face and a clrcumierentind lip on the cdrc of
sald reeera; of an ~xtractor comprising a resilicnt
ring shaped member bent to provide two flots,
a relatively Nab ate and an arcuate beripheral
bearing surface intermedinte cach flat and sald
fint arc, sald braring surfaces bulng constructed
and arranged to rngase the walls of the recess
at substantially dizmetrically oppasite points only
thereof to permit mmvement of sald fut are only
in a direetion transverse lo the depth of sald
recess, satd ring member being held In said tecess
by satd Hp; and a mmp extending as a chord
acroxs sald transveiscly movable flat arc and
having a shoulder adapted to engage the flange
of a cnrtridre.

4. The combination with a breech belt having
@ circular cartridee head onclosing recess in (ts
face, a circumnlerentilal inwnrdly extending lip on
the edge of sald recess, and a {ixed abulment in
the wall of said recess; of an extractor compris-

_Ing a resilient ring shaped member open on onc

side and beat to provide {wo flul end perttons
on opposite sides of the opening, a reiatively fint

. are purtion diametrieally opposite sald opening

and an arcunte periphernl bearing partion inter-
mediate ench f1at porticn and sald flat arc, said
beuring portions being constructed and arranged
to engage the walls of the recess ot substantially
diametricnlly oppasite points thereo! to permit
movemenl of snid flut arc only tn & direction
tranzverse to the depth of sadd recess, sald ring

member belag held n sntd recess by satd lip and

secured ncalnst rotatian therein by engagement
of the free ends of suld 13ng with cald Nixed abut-
ment; and x ramp on sxid teansversely mavable
fiet arc Daving: n shoutder extending radinily in-
wardly therefrom adapted to engace the flange
of n cartridge,

5. The combination of o firexrm breech bolt
having a forward face adapted to engage the
head of a chunnbered curtrif-c and also having
an intcgml portion constructed and arranged

. 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
adapted o engake Lhe extenctor rim of a chim-
bered curtridse at o position to the rear of andl
slichily radially inward from the poaltion of en-
gagement with satd shelf.

6. In n firenrm for use with extractible rigldly
cased enrtridges, the combination of o breech
bolt having n ferwardly fachig cartridee heud en-
gaging surface, cartridge extracting and ejecting
means mounted in sald breech bolt, and a con-
tinuous annular collar lntegral with snld breech
bolt and cxtending forwardly therefrom Lo form
o contlnuous wall circumferentially surrounding
said head engoging surfnce and sald extracting
and gjecting means.

7. In a Qrenm for use with extractible rigidly
cased cartridees, the combination of a breech
bolt. a forward)y extendlng circumferentially con-
tinuous collar of material integral with satd bolt
defining a recess in the [ace of sndd breech bolt,
said recess being adapted to recelve the herd of
a chambered eartridge, oxtractor menns provided
wilh a cartridee engaging claw mounted jn satd
balt and extending Into sald recess without (nter-
rupting Lthe continuity of snid collar, and ¢jector
means mounted In sald bolt without fnterrupting
the continuity of snid coliar and arranged for
projection Into ejecting cngagement with a ear-
tridge In sald recess.

. JOKN D. HOWELL.
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