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The present invention relates, in general, to
firearms, and, more especially, to an improved
ring extractor applicable to breech loading bolb
action guns.

An object of the invention is the provision of an
improved extractor of simple and inexpensive
construction. A further object is to provide an
improved extractor adapted to be readily assem-
bled and secured on the face of the bolt of a
bolt action firearm. A still further object is to
provide an improved ring extractor for assembly
in & groove in the face of a breech bolt, the con-
struction and arrangement of the ring and
groove being such as to preclude excessive toler-
ance build-up. A still further object is to pro-
vide an improved ring extractor having an ex-
tracting claw arranged to have transverse move-
ment only.

These and other cobjects, features and advan-
tages of the invention will be more particularly
described hereinafter, reference being made to
the accompanying drawing, in which:

Fig. 1 ig a side elevation in section of a bolt
head having a ring extractor groove formed on
its face.

Fig. 2 is a front elevation of the bolt head
shown in Fig. 1.

®ig. 3 is an enlarged fragmentary view partly
in section in the direction of arrows 3—3 of Fig.
1, including the novel ring extractor of this in-
vention. The circumference of a cartridge head
is indicated by the broken line f.

Fig. ¢ is a fragmentary section on line 4—4 of
Fig. 3, including a fragmentary cartridge case
head.

Fig. 5 is a fragmentary perspective view of the
extractor ring showing the extracting claw.

Referring to Fig. 1, 10 is a head of a bolt, and,
in this exemplary embodiment, is separable from
the body portion of the bolt (not shown). It will
be understood, however, that the invention is ap-
plicable to either a single part or two part bolt
and irrespective of whether the bolt is formed
with locking projections at its front end or else-
where. The bolt head, shown in Fig. 1, has dia-
metrically opposite locking lugs {1, {{ and a lon-
gitudinal axial aperture 12 for a firing pin (not
shown). A conventional spring loaded ejector

13 is adapted to be mounted in an aperture 14 in
the bolt head substantially parallel to the longi-
tudinal axis thereof, the ejector being secured in
its aperture 14 with capacity for limited recti-
linear movement by a pin {5 or other fastening
means mounted in a transverse aperture 6.

" Formed integrally with and projecting for- s5
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wardly from the face 17 of the bolt and concen-
tric with the longitudinai axis thereof is a cylin-

rical collar indicated generally at {8, the outside
diameter of which corresponds substantially to
the major diameter of the bolt head 18. The wall
of the collar is of substantial uniform thickness
and is provided at its forward end with an inte-
gral circumferential lip 19 which is disposed at
substantially right angles to the collar wall. The
diameter of the periphery of the lip {9 is shown
only slightly greater than the diameter of the
flange of a cartridge case (Fig. 3) so as to enable
the latler to pass freely into the collar {8, and to
be substantially enclosed by the lip when the
head of the case is fully seated against the face
{7 of the bolt. The outer corner of the lip 18 is
shown relieved by an annular bevel 28. 'The cir-
cumferential wall of the collar {8 and the inner
transverse wall 19’ of the lip 19 form, in conjunc-
tion with the face IT of the bolt, an annular
groove or recess 22 substantially rectangular in
cross section, the diameter of the groove being
substantially equal to the outside diameter of the
coliar {8 less twice its wall thickness.

As shown in Fig. 3, the diameter of the cir-
cumferential wall of the groove is sufficiently
greater than the diameter of the flange of a car-
tridge (indicated by broken line f) so as to pro-
vide an appreciable annular space s therebetween
while the width w of the groove 22 corresponds
substantially to the distance from the head 2 of
the cartridge to a point adjacent the shoulder of
the case, as shown clearly in Fig. 4. 'Thus, when
the head of a cartridge is seated against the
face {7 of the bolt, the cartridge head is com-
pletely encased within the collar (8, there being
no slots or openings in the bolt or barrel around
the cartridge head. Adjacent the ejector {3 and
located symmetrically on opposite sides of a
radial line through the center of the ejector are
a pair of protuberances 23 which in the present
embodiment constitute staked indents in the lip
19 of the collar projecting inwardly into the
groove or recess 22,

The extractor ring is shown generally at 25 in
Figs. 3 and 4 seated in the groove 22 of the bolt
face {7 and comprises a strip of metal capable of
being hardened and made resilient by heat treat-
ment and is of substantially rectangular cross
section. The width of the strip is substantially
equal to the width w of the groove 22, its thick-
ness being considerably less than the depth d of
the groove. The extractor ring is open on one
side, & short portion 26 of the ring at each of its
free ends being straight or flat and provided with
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apertures 27 adapted to accommodate an extrac-
tion tool for removing the extractor ring from
and inserting it into the groove 22. The end of
each flat portion 26 is adapted to be arranged in
proximity to the adjacent protuberance 23 in the
groove 22 so as to preclude rotation of the extrac-
tor ring in the groove. o
As shown in Fig. 3, the inwer face 26’ of the
midportion of each flat section 26 is substantially
flush with the edge of the lip 19 so as to prevent
the flange of a cartridge from engaging behind
the shoulder 18’ of the lip.
Substantially opposite the open side of the ring
is a relatively flat arc portioh 28 #hd between

each flat portion 26 and thé corresponding end .

of the flat arc 28 is an arcuate bearing Surface
29. The major diameter of the fesilieht extrac-
Yor ring in its free state, which corresponds to a
diameter through the arcuate bearing surfaceé 28,
is greater than the inside diameter of the groove
22 with the result that wheh the -extracter ring
is forced into the groove 22, the bearing surfaces
38 will frictionally ehgage the adjacent circum-
ferential wall portions of the groove 22 behind the

shoulder 18’ of the lip. The flat arc 28 will

bridge from these bearing surfaces 28, thus pro-
viding an arcuate clearahce space ¢ between the
periphery of the extraétor rihg and the adjacent
‘circumferential wall of the groove 22 so as to
permit the flat arc porticn 28 to be deflected radi-
ally or transversely into the clearance ‘space cC.

In its normal assembled position, the inner face
280 of & major portion of the flat arc 28 extends
slightly above the lip 19, although the lower front

edge portion 281 of ‘the flat arc refains a fitm ;

purchase against the shoulder 19’, as clearly
shown in Fig. 4. o ,

Ah extractor clatw 38 is shéwn ‘on the extractor
rifig diametrically opbosite the opehihg thereof
‘and is formed as #n integral part of the ring
by 2 swaging or cold forging process and is pref-
erably heat treated ‘to have an exbreriely high
degree of haidness. 'The procéss of forming the
claw integral with the eéxtractor ring is not, how-
ever, a part of the present invention. The claw
comprises a rigid, nohresilient protuberance
which projects upwardly radially from the inner
face 280 of the flat arc portion 28 of the ex-
tractor ring being joined integrally therewith by
-a relatively wide base and having a substantially
-square shoulder 31, see Fig. 4, the upper edge 32
of which extends as a cord across ‘the arcuate
inner surface 288 of the flat arc 28. The maxi-
mum height of the shoulder 34 is at-a point mid-
way between the opposite ends of the cord 32
and is only slightly less than the depth of the
extractor groove of -a cartridge case so-as to ai-
ford a firm purchase against the flange of & case.
The height of the shoulder 31 gradually decreases
toward the outer ends -of the cord where it is
blended into the inner surface 280 of the flat
-arc 28. The front face-33 of the claw is a planar
bevelled surface or ramp which slopes forwardly
and downwardly from -the upper edge 82 -of the
claw, the angle of the slope being such that the
lower edge 34 of the ramp 33 intersects the lower
central portion of the front edge 282 of the ex-
tractor ring in an &arcuate line which normally
is -substantially €éven with -the edge ‘of 'the lip 19
-and ‘which comprises & radius ‘blendéed into the
lower front edge portion 281 -of the ring. As
shown, the claw 30 is substantially diametrically
-opposite the ejector 13-ahd acts as a pivot about
Which ‘gn “extracted cartridge may ‘be rotated by
the action of the ejector to eject the cartridge.
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It will be further noted that the claw is on the
inner periphery of the extractor ring as a conse-
quence of which any force couples acting on the
claw during extraction and tending to rotate the
claw forwardly are effectively resisted both by
engagement of the front and rear edges of the
ring with the corresponding transverse walls 11

snd 19’ of the groove throughout substantially

the entire circumference of the ring, and by en-

‘zagement of the arcuate bearing surfaces 29 with

the circumferential wall of the groove.

As the bolt is moved into breech closing posi-
tion, the flange of a cartridge being chambered
will Tide up on the ramp 32 of the extractor claw
signiltaneously displacing the claw 30 downwardly
radiaily until the cartridge flange snaps behind
tie shoulder 81 of the claw as shown in Fig. 4.
Since the ring is held against rotational move-
ment by the staked indents 28 and against bodily
displacement in the groove 22 by frictional en-
gagement of the afcuate bearing surfaces 29 with
{e ‘circurnterential ‘wall of the groove 22, ‘the
displacement of the claw is characterized by a
transverse or radial movement of the flat arc
woition 28 only of the extractor ring. Conse-
duently, the ring may have a relatively light
spring or detent force, which enables the claw to
be easily displaced by the flange of a cartridge
beihg chambered by the bolt. ‘A further advair-
‘tage resulting from the ‘movement of the claw
30 in s transverse direction only without anguldr
or arcuate deviation is that a minimum of clear-
ance is required for the flange of the cartridge,
this preciuding a loose fit between the cartridge
Aange and the claw and minimizing the amount
of slack movement of the bolt between its firing
position and its position for initiating primaty
extraction. When the bolt is drawn back to’'open
the breech, the cartridge case'will be drawn rear-

; wardly with the bolt by engagentent of the flange

of the case with the exiractor claw 33 until the
case is thrown out by the ejector 13 as described
above, _ ‘

It will be noted that the only tolerances in-
volved between the extractor and the bolt are the
width of the groove 22, the width of the extractor
ring and the position of the shoulder 31 of the
claw with respect to the face 17 of the bolt, and
since -each of these may be readily held to with-
in extremely close limits, there will be little ‘or
no likelihood of excessive tolerance build-up be-
tween the bolt groove and the ring extractor.

‘Whatis claimed is:

1. An extractor for & firearm having a ‘bolt

.provided with a recessed -face adapted to com-

pletely enclose the hesd of a chambered cartridge,

said extractor comprising a ring shaped member

of substantial uniform cross section adapted to
be received entirely within said recessed face and
bent to provide two- flats, a relatively flat arc and
an arcuate .peripheral bearing surface between
each flat and said fiat arc, said bearing surfaces
being adapted to vesiliently engage the waills of
thre recess to secure said ring member therein

5 against bodily displacement; and 2 claw-extend-

ing as -a chord across said flat arc -and adapted
{0 engage the flange of a -cartridge.

2. The combination with -a breech -bolt -having
a circular cartridge head -enclosing -recess -in ‘its
face, said -recess being provided with a :circum-
ferential lip; -of an extracter comprising -a re-

-silient ring shaped member bent to provide arcu-

ate peripheral bearing surfaces ‘arranged o -en-

‘gage the ‘walls ‘of said recess -at ‘substantially

diametrically opposite points only thereof to per~
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mit movement of a portion of said ring member
in a direction transverse to the depth of said
recess, said ring member being held in said recess
by said circumferential lip; and a claw on the
transversely movable portion of said ring member
adapted to engage the flange of a cartridge.

3. The combination with a breech bolt having
a circular cartridge head enclosing recess in its
face and a circumferential lip on the edge of
said recess; of an extractor comprising a resilient
ring shaped member bent to provide two flats,
a relatively flat arc and an arcuate peripheral
bearing surface intermediate each flat and said
flat are, said bearing surfaces being constructed
and arranged to engage the walls of the recess
at substantially diametrically opposite points only
thereof to permit movement of said flat arc only
in a direction fransverse to the depth of said
recess, said ring member being held in said recess
by said lip; and a ramp extending as a chord
across said transversely movable flat arc and
having a shoulder adapted to engage the flange
of g cartridge.

4, The combination with a breech bolt having
a circular cartridge head enclosing recess in its
face, a circumferentia] inwardly extending lip on
the edge of said recess, and a fixed abutment in
the wall of said recess; of an extractor compris-
ing a resilient ring shaped member open on one
side and bent to provide two flat end portions
on opposite sides of the opening, a relatively flat
arc portion diametrically opposite said opening
and an arcuate peripheral bearing portion inter-
mediate each flat portion and said flat arc, said
bearing portions being constructed and arranged
to engage the walls of the recess at substantially
diametrically opposite points thereof to permit
movement of said flat arc only in a direction
transverse to the depth of said recess, said ring
member being held in said recess by said lip and
secured against rotation therein by engagement
of the free ends of said ring with said fixed abut-
ment; and a ramp on said transversely movable
flat arc having a shoulder extending radially in-
wardly therefrom adapted to engage the flange
of a cartridge.

5. The combination of a firearm breech bolt
having a forward face adapted to engage the
head of a chambered cartridge and also having
an integral portion constructed and arranged
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to provide a rearwardly facing shelf spaced for-
wardly from and overlying a selected portion of
said forward face with a cartridge extractor en-
gaged with said shelf and provided with a claw
adapted to engage the extractor rim of a cham-
bered cartridge at a position to the rear of and
slightly radially inward from the position of en-
gagement with said shelf.

6. In a firearm for use with extractible rigidly
cased cartridges, the combination of a breech
bolt having a forwardly facing cartridge head en-
gaging surface, cartridge extracting and ejecting
means mounted in said breech bolt, and a con~
tinuous annular collar integral with said breech
bolt and extending forwardly therefrom to form
a continuous wall circumferentially surrounding
said head engaging surface and said extracting
and ejecting means.

7. In a firearm for use with extractible rigidly
cased cartridges, the combination of a breech
bolt, a forwardly extending circumferentially con-
tinuous collar of material integral with said bolt
defining a recess in the face of said breech bolt,
said recess being adapted to receive the head of
a chambered cartridge, extractor means provided
with a cartridge engaging claw mounted in said
bolt and extending into said recess without inter-
rupting the continuity of said collar, and ejector
means mounted in said bolt without interrupting
the continuity of said collar and arranged for
projection into ejecting engagement with a car-
tridge in said recess.

JOHN D. HOWELL.
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