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1

The present invention relates to improvements
in cartridge-extracting mechanisms for firearms,
i.e., mechanisms whereby cartridges are extracted
from the cartridge-chamber of a firearm for be-
ing ejected prior to the insertion of a fresh car-
tridge into the said cartridge-chamber.

One of the main objects of the present inven-
tion is to provide a superior cartridge-extract-
ing mechanism for firearms which is character-
ized by a construction and arrangement of parts
whereby the cartridge-extractor is positively
locked or held in engagement with a cartridge.

Another object of the present invetition is to
provide a superior mechanism of the character
referred to and having a construction and ar-
rangement of parts whereby the cartridge-ex-
tractor is positively held in engagement with a
.cartridge when the breech-bolt is in its breech-
closing position, to thereby avoid the inadvertent
retirement or displacement of the cartridge-ex-
tractor in the event that a faulty cartridge-case
should burst and thus permit the emission of hot
high-pressure gases.

A further object of the present invention is
to provide a superior cartridge-extracting mech- ¢

anism for firearms which will firmly hold the
cartridge-extractor in engagement with the car-
tridge when the breech-bolt carrying the said
cartridge-extractor is retired rearwardly into a
position to permit the ejection of the said car-
tridge, to thereby insure proper ejection of the
previously-extracted cartridge.

- With the above and other objects in view, as
will appear to those skilled in the art from the
Dresent disclosure, this invention includes all
features in the said disclosure which are novel
over the prior art and which are not claimed in
any separate application.

In the accompanying drawings, in which cer-
tain modes of carrying out the present invention
are shown for illustrative purposes:

Fig. 1 is a broken view of the central portion
of a firearm embodying the present invention and
showing the same partly in side elevation and
partly in vertical central-longitudinal section,
with the parts in the positions which they as-
sume at the instant of the discharge of the fire-
arm;

Fig. 2 is a top or plan view thereof;

Fig. 3 is a broken horizontal sectional view ¢

taken on the line 2—3 of Fig. 1, but on a larger
scale; . ’

Fig. 4 is a transverse sectional view taken on
the line 4—4 of Fig. 3; | )

"Fig. 5 is a view corresponding to Fig. 4 but
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showing the breech-bolt turned into its unlocked
position;

Fig, 6 is a view similar to Fig. 3 but showing
the breech-bolt and associated elements partly
retired just prior to the ejection ‘of the car-
tridge; ’
~ Fig, T is'a transverse sectional view taken on
the line i—7 of Fig. 6; ’

. Fig. 8 is a perspective sectional view taken on
the line 8—8 of Fig. 6; and

Fig. 9 is a perspective view of the cartridge-
extractor, detached.

"The particular firearm herein chosen for pur-
poses of illustrating ‘@ preferred embodiment of
the present invention is of the self-loading type,
and includes a stock 15, a receiver {6, a trigger-
plate unit {7, a barrel 18 and a barrel-cover or
hand-guard 49. The receiver {8, trigger-plate
unit 17 gnd barrel 18 are preferably formed of
high-grade steel, while the stock {5 and barrel-
cover {9 are préferably formed of wood or other
suitable heat-insulating and shock-absorbing ma-
terial. o ‘

The barrel 18 is rigidly attached to the band-
like forward-end 20 of the receiver 16 and has the
usual axial bore 21 extending therethrough and
enlarged at its rear-end to provide a cartridge-
chamber 22 in the usual manner of firearm-
harrels. ] o '

The upper-portion of the receiver 16 is formed
in its interior with g longitudinally-extending
bolt-receiving passage 23 laterally bounded by a
left side-wall 24, a top-wall 25 and a right side-
wall 26. A portion of the right side-wall 2§

5 and an adjacent portion of the top-wall 25 are

cut away just to the rear of the band-Ilike for- °
ward-end 20 of the receiver, to provide an ejec-
tion-opéning 27 through which empty cartridge~
cases may be ejected in a manner as will here-
inafter appear.

Movably mounted in the bolt-receiving pas-
sage 23, with capacity for both longitudinal re-
ciprocation and lateral oscillating movement,; is
a bréech-bolt 28 which is of substantially-cylin-
drical form. = Adjacent its forward-end, the
breech-bolt 28 is formed with two laterally-ex-
tending locking-lugs 29 and 38. The said lock-
ing-lugs 29 and 30 are adapted to have their
respective rear-faces engaged with forwardly-
locking-abutments 31 and 32 respectively. The
said locking-abutments 8{ and 32 are respec-
tively formed in the left side-wall 28 and the
right side-wall 26 of the receiver i6. o

The right-locking-lug 30 before referred to,
of the breech-bolt 28, is extended substantially
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radially outwardly to provide an operating-lug

33 which extends into a cam-recess 34 formed
in the inner-face of the rear-portion of an ac-
ticn-slide 35. The said action-slide is mounted
for longitudinal reciprocation along the right side
of the firearm-structure. The operating-lug 33
of the breech-bolt 28 and the cam-recess 34 in
the action-slide 25 generally correspond to the
similar parts in the well-known Garand military
rifle and function in a manner as will more fully:
hereinafter appear, to unlock. and retire. the
pbreech-bolt 28 and to advance and lock the same:

In the particular firearm illustrated, the for-

ward-end of the action-slide 85 is formed with a-

crosshead 3§ positioned for reciprocation mainly
beneath the barrel (8. Thrusting forwardly
against the rear-portion of the crosshead 36: of
the action-slide 35 is the forward-end of a breech-

closing plunger 37 which is formed adjacent its

forward-end with a spring-seat 28. The rear-
portion of the breech-closing plunger:37 is adapt-
ed to reciprocate in a longitudinal pocket. 39
formed .in and opening forwardly through the
frent-end of the right side-wall 26 of the receiver
18.  Encircling the rear-portion of the breech-
closing plunger 31 and thrusting forwardly
agsinst the spring-seat 38 thereef, is a helical
breech-closing spring 40 having its: rear-portion
extended into the pocket 39 which also receives
the rear-portion of the said plunger 31.

. As thus constructed and arranged, the breech-
closing spring 49 (acting through: the breech-
closing plunger 37) exerts a constant-but-yield-
ing effort to hold the action-slide 35 at the limit
of its forward movement and hence also serves to
normally hold the breech-bolt 28 in its forward
or hreech-closing position.

To effect the automatic lateral turning move-
ment and rearward movement of the breech-bolt
28, the barrel 18 is formed at & point a short dis-
tance forwardly of the front-end of the receiver
1§ with' an integral downwardly-extending eylin-
der-lug &41. The said cylinder-lug is formed with
a rearwardly-opening piston-chamber 42 extend-
ing in substantial parallelism with the axis of the
parrel 8. In-its forward-portion, the cylinder-
lug 41-is formed with an inclined gas-passage 43
(Fig. 1)y leading ferwardly and upwardly from
the front-end of the said piston-chamber 42.into
communication with. the bore 21 of the barrel 18,

Mounted for reciproeation in the piston-cham-
Ler 42 of the cylinder-lug 4! is a piston 44 pro-
vided at its forward-end with a head 45 and. at
its rear-end with a stem 46 integral with and
rearwardly projecting from the said head -45.
The stem 46 just referred to extends through an
externally-threaded ring-like stop-member 47
threaded into the internally-threaded rear-end of
the piston-chamber 42.

The rear-end of the stem 48 of the piston 44 is
normelly engaged by a forwardly-facing portion
of the cross-head 38 of the action-slide 35, while
the forward-face of the head 45 of the said pis-
ton is. normally engaged with the rear-face 'of
the front-wall of the said piston-chamber 42, as
is Nustrated in Fig. L.

‘Returning now to the breech-bolt 28, it. will be
noted by reference to Figs. 3, 6 and 7 in particu~
lar, that the said breech-bolt is formed in its
torward-face with & forwardly-opening central
recess 48 adapted to successively receive the
head-ends of cartridge-casings -such, -for in-
stance, as the cartridge-casing 49 shown in the
drawings.

Extending .axially through the breech-~bolt 28
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is & firing-plunger 50 which is adapted to be
driven forwardly in any suitable manner to dis-
charge the firearm such, for instance, as by the
impact of a pivotal hammer §i. The said ham-
mer is mounted in the trigger-plate unit 1T be-
fore referred to, and may be controlled in any
suitable manner such, for instance, as by a trig-
ger 52 also forming a feature of the trigger-plate
unit 1.

Eccentrically with respect to but parallel with
the. firing-plunger 58, the breech-bolt 28 is
formed with a forwardly-opening pocket 53 in
which reciprocates a plunger-like cartridge-ejec-
tor 5A which. is pressed forwardly by a helical
ejector-spring 53 located in the rear-portion of
the pocket 53. The forward-end of the cartridge-
ejector B4 is adapted to extend into the recess 48
in the forward-end of the breech-bolt 28 adja-
cent the periphery of the said recess for purposes
of ejecting a cartridge in a manner as will more
fully hereinafter appear.

Adjacent its forward-end, the breech-bolt 28 is
formed with a transverse substantially-diametric
passage 5§ in which ig pivotally mounted the stem
571 of a cartridge-extractor generally designated
by the reference character 58. The said car-
tridge-extractor also includes a head-portion 59
which is. accommodated with freedom for swing-
ing movement in a diagonal recess 60 formed in
the: adjacent portion: of the breech-bolt 28, The
enid of the head-portion 59 of the cartridge-ex-
tractor 58 is formed with-an extractor-hook 6
which- is curved in a direction circumferentially
of the breech-bolt 28 and extends laterally part
way into the recess 48 in the front-end of the
latter. The said extractor-hook 61 is adapted to
hook over the head of and into the cannelure
of a eartridge-casing, such as the cartridge-cas-
ing 49, for the purpose of drawing such cartridge-
casing rearwardly out of the cartridge-chamber
29 in.the barrel 18. The cartridge-extractor 58
is urged by & helical spring 62 to turn about its
stemn 57 in a direction required to engage its ex-
tractor-hook 61 successively with the heads of
cartridge-casings.

Tt will be noted by reference to Fig. 8 in par-
ticular, that the bolt-receiving passage 23 in the
receiver 16 is laterally enlarged at its forward-
end immediately to the rear of the rear-end of
the barrel I8, to form a clearance-recess 63 -in
which: the forward-end of the cartridge-extractor
58 may fit with freedom for outward movement,
to enable it to slide over the head of a cartridge-
casing when the breech-belt is in its unlocked po-
sition, as illustrated in Fig. 5. The portion 64
of the bolt-receiving passage 23 immediately be-~
low the lower boundary of the clearance-recess
$3, constitutes an extractor-lecking abutment
with which a portion 85 (retaining-abutment) of
the outer face of the forward-portion of the car-
tridge-extractor 58 is adapted to engage When
the breech-kolt is locked in its breech-closing po-
sition, as shown in Figs. 1 to 4 inclusive.

The .right side-wall 26 of the receiver I8 is
formed with an upwardly-opening clearanece-
notch 86 accommodating the locking-lug -39 and
the rear wall of which constitutes the.locking-
abutment 32 before referred to. Rearwardly-of
the locking-abutment 32 and the clearance-notch
65, the inner face of the right side-wall 26 is
shaped to provide a longitudinal extractor-locking
abutment 87. The said extractor-locking abut-
ment 67 is so positioned as to be engaged by the
retaining-abutment 65 of the cartridge-extractor
58 when the breech-boli.28 is retived rearwardly,
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as shown in Figs..6 and 7, for purposes of pre-
venting the said extractor from retiring out of
engagement with the head of the cartridge-cas-
ing as the same is being ejected, in a manner as
will more fully hereinafter appear.

Operation

When the breech-bolt is locked in its breech-
closing position as shown in Figs. 1, 2, 3 and 4,
the cartridge-extractor 58 will also be positively
locked in position wherein its extractor-hook 61
is located in the cannelure of the cartridge, by
the engagement of the retaining-abutment 65
with -the extractor-locking abutment 64 at the
lower-portion of the clearance-recess 63 in the
forward-end 20 of the receiver 186.

Thus, when the firearm is discharged, should
g defective cartridge be in place in the cartridge-
chamber 22 and should such cartridge burst ad-
Jacent its head-portion, the cartridge-extractor
58 will be firmly backed-up and thus guarded
against breakage or displacement.

" When the firearm is discharged, gas-pressure
from the bore 21 of the barrel {8 will pass through
the gas-passage 43, with the effect of driving the
piston 44 rearwardly until the rear-face of its
head 45 strikes the forward-face of the ring-like
stop-member 47, whereupon the rearward move-
ment of the said piston will cease. This rearward
movement of the piston as just described, while
but of short length, will drive the action-slide 35
rearwardly against the tension of the breech-clos-
ing spring 40 until the said action-slide reaches
the limit of its rearward travel.

As soon as the action-slide starts rearwardly
under the impulse of the piston 44, as above de-
scribed, the contours of the cam-recess 34 of the
said action-slide will first cause the breech-bolt
28 to turn slightly in a clockwise direction (when
viewed from the front), with the effect of dis-
engaging the locking-lugs 29 and 230 of the said
breech-bolt from the complemental locking-abut-
ments 31 and 32 of the receiver 6. The turning
movement of the breech-bolt as just described,
will effect its rotation from the position in which
it is shown in Figs. 1 to 4 inclusive into the po-
sition in which it is shown in Figs. 5 and 6, so
that both the cartridge-ejector 58 and the car-
tridge-extractor 58 will be similarly turned with
the said breech-bolt.

As the breech-bolt is turned into its unlocked
position as above described, the retaining-abut-
ment 65 of the cartridge-extractor 58 will be
moved upwardly out of engagement with the ex-

tractor-locking abutment 64 of the receiver 16 ;

and into the adjacent clearance-recess 63,
Following the unlocking of the breech-bolt as
above described, the continued rearward move-
ment of the action-slide 35 under the impulse im-
parted to it by the piston 44 as before described,
will carry the said breech-bolt 28 rearwardly with
great rapidity. Now since the cartridge-extrac-
tor 58 moves with the said breech-bolt, the car-
tridge-casing 49 or its equivalent, will be drawn
rearwardly out of the cartridge-chamber 22,
After the breech-bolt 28 moves rearwardly suf-
ficiently to cause the cartridge-extractor 58 to
pass rearwardly beyond the clearance-notch §§,
the said cartridge-extractor will be again locked
in position to positively hold its extractor-hook §1
in the cannelure of the cartridge-casing 49 as
shown in Figs. 6 and 7. This locking will be
caused by the engagement of the retaining-abut-
ment 65 of the said cartridge-extractor with the
longitudinal extractor-locking abutment 67 on
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6 ‘
the inner-face: of the ‘right" s1de-wa11 26: of the
receiver 16.

As soon as the forward-end of the cartrldge-
casing 49 clears the rear-end of the barrel {8,
the springpressed cartridge-ejector 52 will be
free to thrust forwardly upon the lower-portion
of the rear-face of the said cartridge-casing and
thus swing the forward-end of the latter upwardly
about the extractor-hook 61 as a center. The
said cartridge-casing will thus be flipped upward-
1y .and ejected through the ejection-opening 21.

The described swinging movement of the car-
tridge-casing 49 will impose an additional strain
on the extractor-hook 6!, with a tendency to re-
tire the same against the tension of the extrac-
tor-spring 62. However, due to the fact that at
this time the retaining-abutment 65 of the car-
tridge-extractor 58 is in engagement with the lon«
gitudinal extractor-locking abutment 67 on the
right side-wall 26 of the receiver 18, the said
extractor-hook will remain firmly in place, de-
spite the added strain referred to. In this-man-

ner, uniform and effective ejection of cartridge-
casings is-assured.

After the ejection of the cartridge- casmg 48 as
above described, the breech-bolt will continue
rearwardly to the limit of its movement in that
direction, following which the breech-closing
spring 49 will assent itself and again restore the
parts to the positions in which they are shown
in Figs. 1 to 4 inclusive.

As the breech-bolt 28 moves forwardly, it will
force a fresh cartridge into the cartridge-cham-
ber 22, Such fresh cartridge may be supplied by
any suitable magazine.

When the breech-bolt 28, in its forward travel,
reaches its breech-closing position and just prior
to- being turned in a counterclockwise direction
to be locked, the forward-portion of the car-
tridge-extractor 58 will reenter the clearance-
recess 63 in the forward-end of the bolt-receiv-
ing passage 23. Under these conditions, the car-
gridge-extractor will be free to pivot against the
tension of the spring 62, to cause the extractor-
hook 81 to ride over the head of the carfridge
and enter the cannelure thereof.

The continued forward movement of the ac-
tion-slide 35 under the urge of the breech-clos-
ing spring 468, will now turn the breech-bolt 28
in a counterclockwise direction to reengage the
locking-lugs 29 and 30 thereof respectively with
the locking-abutments 31 and 32 of the receiver
{6. The described turning movement of the
breech-bolt 28 will reengage the outwardly-fac-
ing retaining-abutment 65 of the cartridge-ex-
tractor 58 with the extractor-locking abutment
64 within the forward-end of the bolt-receiving
passage 23 of the receiver I86.

Thus, the firearm will again be in condition for
discharge and a repetition of the cycle above de-
seribed.

The invention may be carried out in other
specific ways than those herein set forth without
departing from the spirit and essential character-
istics of the invention, and the present embodi-
ments are, therefore, to be considered in all re-
spects as illustrative and not restrictive, and all
changes coming within the meaning and equiv-
alency range of the appended claims are Jntended
to be embraced therein.

I claim:

1. A firearm-structure, including in combina-~
tion: g breech-bolt constructed and arranged to
both longitudinally reciprocate and transversely
oscillate in the hereinafter-mentioned receiver;
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a cartridge-extractor pivoted to the said breech-
bajlt for bodily movement therewith and pivetal
movement relative thereto and provided with an
cutwardly-facing retaining-abutment; and a re-
ceiver having a bolt-receiving passage therein
in- which the said breech-bolt is movably ‘mount-
ed, the said receiver being formed within the for-
ward-portion of its said bolt-receiving passage
with an inwardly-facing extractor-locking zbut-
ment and with a clearance-recess circumferen-
tially adjacent the said-extractor-locking abut-
ment, the said extractor-locking abutment being
constructed: and arranged in the said receiver to
be engaged by the retaining-gbutment of the said
cartridge-extractor when the said breech-bolt is
turned: transversely into one position to thereby
positively lock the said cartridge-extractorin en-
gagement with a carfridge~-casing, and the said
clearance-recess being positioned to register with
the retaining-abutment of. the said caviridge-
extractor when the said breech-bolt is turned
transversely out of the position just referred to,
to thereby free the said cartridge-extractor for
pivotal movement relative to the said breech-
holt.

2. A firearm-structure, including in combina~
tion: a breech-bolt constructed and arranged to
both -longitudinally reciprocate and transversely
oscillate in the hereinafter-mentioned receiver; a
cartridge-extractor pivoted to the said breech-
boit for bodily movement therewith ‘and pivotal
movement relative thereto and provided with an
cutwardly-facing retaining-abutment; and a re-
ceiver having a holt-receiving passage therein in
which the said breech-bolt is movably mounted,
the said receiver being formed within the for-
ward-portion of.its said bolt-receiving passage
with -a first inwardly-facing extractor-locking
abutment and with a clearance-recess circumfer-
entialiy adjacent the said first extractor-locking
abutment, the said first extractor-locking abut-
ment being constructed and arranged in the said
receiver to be engaged by the retaining-abut-
ment of the said cartridge-extractor when the
said breech-bolt is turned transversely into one
pesition to thereby positively lock the said car-
tridge-extractor in engagement with g cartridge-
casing, and the said clearance-recess being posi-
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tioned to- register with the retaining-abutment
of the said cartridge-extractor when the said
breech-bolt is turned transversely out of the posi-
tion just referred to, to thereby free the said car-
tridge-extractor for pivotal movement relative to
the said breech-bolt; the said receiver also being
formed in its said bolt-receiving passage with a
second inwardly-facing extractor-locking abut-
ment spaced rearwardly with respect to the-afore=
said clearance-recess and constructed and ar-
ramged $0:be engaged by the retaining-abutment
of:the said cartridge-extractor to- positively lock:
the latter with a. cartridge-casing when the said
breech-bolt - is moved rearwardiy -sufiiciently to

¢ cause the said carbridge-extractor to fully extract

a cartridge-casing. - . : .

3. A firearm-structure, including. in combina-
tion: a breech-bolt constructed and. arranged to
both longitudinally reciprocate and transversely
oscillate in the hereinafter-mentioned receiver;
a cartridge-exiractor carried by the said breech-
bolt for bodily movement therewith in .a direc-
tion transverse of the firearm-structure and mov-
ahle relative to the said breech-bolt to permit its
riding over the head of a cartridge, the said car-
tridge-extractor being provided with an out-
wardly-facing retaining-abutment; and a re-
ceiver having a bolt-receiving: passage therein in
which the said breech-bolt is movably mounted,
the said receiver being formed within the for-
ward-portion .of iis said bolt-receiving passage.
with an inwardly-facing extractor-locking abut-
ment and with a clearance-recess circumiferen-
tially adjacent the said extractor-locking abui-
ment, the said extractor-locking abument being
congiructed and arranged in the said receiver to
be engaged by the retaining-abutment of the: said
cartridge-extractor when: the said breech-bolt is
turned transversely into one position to thereby
positively lock the said cartridge-extractor in
engagement with & cartridge-casing, and the said
clearance-recess being positioned to register with
the retaining-abutment of the said cartridge-
extractor when the said breech-bolt is turned
transversely. out of the position just referred to,
te hereby . free the said cartridge-extractor for
movement relative o the said breech-bolt.

DAVID M. WILLIAMS.



