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4 Claims.

1

This invention relates to automatic guns of the
type having a breech closure provided with one
or more locking lugs engageable in front of abut-
ments on the receiver to transmit the breech
pressure to the: receiver, the lugs being mov-
able from their locking positions in front of the
abutments to permit the breech action to recoil,
together with g slide for controlling the move-
ment of the lugs, the slide being movable in un-
locking direction in response to the discharge of
the firearm, and a spring for moving the slide in
locking direction. While the slide may be actu-
ated by a recoiling barrel or an inertia member,
it is usually gas-operated by ftapping gas from
the barrel in advance of the firing chamber.
While ‘the aforesaid locking lugs may be on a
separate locking piece movable transversely of
the bolt, uisually they are fast to the bolt and
are moved into and out of locking position by
rotating the bolt through an angle of the order
of 20° to 36° or less. - Ordinarily the abutting sur-
faces between the bolt lugs and the receiver aput-
ments are disposed in a plane or planes per-
sendicular to the axis of the bolt. Consequent-
ly these surfaces freeze tightly together while
subjected to the high breech pressure, particu-
larly in high-power firearms of the military type.
Even after the breech pressure has dropped to
‘the point where it is.safe.to unlock the bolt the
aforesaid engaging surfaces cling together and
strongly resist the unlocking movement of the
lugs. Thus the work imposed upon the slide in
unlocking and opening the bolt is very high, re-
quiring very rugged constructed of the slide mech-
anism and much powsr to insure complete func-
tioning under all operating conditions.

Objects of the present invention are to pro-
vide g construction in which the work imposed

upon the aforesaid slige is greatly reduced, in .

which the unlocking and opening ‘movement of
the bolt is controlled largely if not entirely by
the breech pressuré acting directly on the bolt
through the head of the cartridge case, in which
the slide mechanism may be simplified and re-
duced in weight, in which the operation of the
firearm can be greatly increased, in which the
effect of dust and dirt in the operating mecha-
nismi-is reduced, ih which less effort is required to

unlock and retract the bolt by hand, in which -

the parts-are subjected to less battering.and wear
in operation, in which there is less danger to
purr and score the engaging surfaces of the lock-
ing lugs and receiver abutments and in which
the operation-is smoother and more reliable,
According to this invention the abutting sur-
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faces of the aforesaid locking lugs and receiver
abutments are inclined to the direction of breech
pressure so that the breech pressure tends to pro-
duce unlocking movement of the lugs, and the
slide is provided with an abutment surface which
obstructs-the untocking movement of the lug un-
til the slide has moved a predetermined distance
from firing position. By thus inclining the en-
¢aging surfaces of the lugs and abutments the
bolt is automatically unlocked by the direct
thrust of the breech pressure as soon as the slide
has moved far enough to permit the unlocking

movement. By increasing the inclination of the

abutting surfaces the unlocking cemponent of
the breech pressure may be increased as much
as desired. For example the inclination may be
merely sufficient to assist the slide in unlocking
and retracting the bolt, or it may be large enough
to do all of the work of unlocking and retracting

the bolt, overcoming the friction of the cartridge

case in the firing chamber and the friction and
inertia of the bolt; indeed it may be great enough
not only to do all of this work but also to assist
in. retracting the slide and compressing the re-
coil spring. For use in military rifles and car-
bines for example the inclination may be in the
neighborhood of 20° to 30° with respect to planes
perpendicular to the axis of the bolt. In the pre-
ferred embodiment the slide also has a cam sur-
face for camming the locking lugs into locking
position near the end of the movement of the
slide toward firing position.

For the purpose of illustration a typical em-

‘bodiment of the invention is shown in the ac-

companying drawings in which

Fig. 1 is a right side elevation of the ﬁrearm
with parts broken away;

Pig, 2-is g top plan view of the ﬁrearm with
parts broken away;

Fig. 3 is g left side elevation of the parts of the
firearm in the:region of the firing chamber, with
parts broken away; .

Fig. 4 is a section on line 4—4 of Fig. 3; ]

Pig. 5 is a right side elevation of parts of the
firearm in the region of the firing chamber, with
the bolt removed and the other parts in firing

-position;

Fig. 6 is a section on line 6——6 of Fig.-5;

Fig. 7 is a section on line 7—T7 of Fig. 4, show-
ing the parts in firing position; .

Fig. 8 is a left side elevation of the forward
end of the bolt; and

Fig. 9 is g right side elevatlon of the forward
end of the bolt. .

Except for the improvements hereinafter de-
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scribed the particular embodiment of the inven-
tion chosen for the purpose of illustration is like
the U. 8. caliber .30 SR M1 carbine and the U. S.
caliber .30 Ml (Garand) semi-automatic rifle,
now being manufactured for the United States
Government, Like all M1 Garand rifles and M1
carbines the firearm- comprises & receiver R, a
barrel B’, a wood stock W, a wood hand-guard
G, a detachable magazine M, a sub-frame ¥ for
supporting the trigger mechanism, the sub-frame
being detachably connected to the receiver at
the front and rear by means including a pin P
at the front (Figs. 3 and 5), g bolt B reciprocat-
ing back and forth in the receiver, an extractor
_F mounted on the forward end of the holt, a gas-
operated slide S for controlling the bolt and a
recoil spring E for returning the bolt and slide
to firing position after recoil, the recoil spring
being enclosed by the right slide portion R’ of
the receiver. Extending longitudinally along op-
posite sides of the barrel are grooves | to receive
the lips of the forward end of the slide (not
shown) to guide the slide in its back and forth
movement. As shown at 2 in Fig, 3 the barrel
has a sloping recess to facilitate assembly.

On opposite sides of its forward end the bolt
ig provided with two locking lugs 3 and 4 which
have surfaces § and 5 which engage abutment
gurfaces T and § on the receiver to lock the boit
in firing position. To unlock the bolt it is rotated
in a counter-clockwise direction until the locking
lugs @ and 8 are out of line with the receiver
abutments 7 and 8, whereupon the bolt is free
to recoil without further rotation. In the closing
movement the bolt reciprocates forwardly and
then rotates in a clockwise direction to bring the
locking lug in front of the abutments. While the
bolt is reciprocating back and forth, after it has
heen unlocked and before it has been locked again,
rotation is prevented by longitudinal guide sur-
faces Ta and 8a (Pigs. 4, 5 and 6) on the receiver
which engage the sides of the lugs 3 and 4. To
control the locking end unlocking movement of
the holt the outer end of the right-hand lug 4
cooperates with a groove in the slide S comprising
a lengthwise portion having a surface & and a
sloping porticn having surfaces {{ and §2 (Fig. 7).

When the varts are in firing position the upper
surface §3 of the outer end of the bolt lug 4 un-
derlies the slide surface 9 to prevent the bolt from
rotating in a 'counter-clockwise direction from
locked position. When the gun is fired the-slide
S is forced to the rear by the gas pressure in the
barrel and after it is moved a limited distance
the sioping part of the -slide groove comes into
alignment with the lug 4 permitting the bolt to
rotate into unlocked position. Thus during the
recoil of the bolt and slide together the lug 4
is in the upper end of the sloping portion -of the
slide groove. ~After recoil when the slide is moved
forwardly by the recoil spring E, the sloping sur-
tace 11! of the slide engages the corresponding sur-
face of the lug 4, thereby pushing the’bolt toward
closed position; and as the kolt approaches closed
position the surface {1 éams: the bolt into locked
position, the slide 'S continuing until the Tug 4 is
under the surface 8. ]

According to the present invention the sur-
faces 5 and 6 of the locking lugs 3 and 4 are
inclined instead. of being parallel to a plane per-
pendicular to the axis of the bolt, and the cooper-
ating abutments T and 8 of the receiver are cor-
respondingly inclined, the inclination being such
that the breech pressure tends to rotate the bolt
toward unlocked position, However unlocking ro-
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tation of the bolt is prevented by the surface 9
engaging the upper surface {3 of the lug 4 until
the slide S has recociled a considerable distance,
by which time the breech pressure has dropped
to a vaiue which, while safe for unlocking, is still
sufficient to overcome the friction of the cartridge
case in the firing chamber, the friction of the bolt
on the receiver, the inertia of the bolt and the
force of the recoil spring. Thus the slide S is re-
lieved of all work in connection with unlocking
and retracting the bolt, which work is very heavy
in previous guns having locking surfaces which
lie in planes perpendicular to the axis of the bolt
and which therefore stick tightly together in re-
sponse to the breech pressure. The only work left
for the slide is the movement of the bolt from re-
tracted position to forward position and the ro-
tation of the bolt into locked position.

In addition to the aforesaid work of closing and
locking the bolt the slide also performs the func-
tion of obstructing rotation of the bolt from
locked position until the stide has recoiled far
enough to release the lug 4 from the surface 9.
With the surfaces 8—17 and 6—8 inclined encugh
to perform the work of unlocking and retracting
the bolt the upward thrust on the surface 9 of the
slide by the lug & is considerable. To counteract
this thrust the receiver is provided with a flange
1& overlying the upper part 15 of the slide, the
flange having a depending portion 16 outside the
part 18 so that the slide is confined not. only
against upward movement but also against out-
ward movement. The fiange !4 is connected with
the receiver not only by the ihner portion 11 (Fig.
4) but also by a front wzll 1§ (Figs. 5 and ).
By providing the abutment 14 approximately over
the place where the upward: thrust is imparted
to the slide, the thrust is counteracted more effec-
tively and with les$ strain ‘on the slide. This
location for the gbutment 42 is also advantageous
for the reason that it is not in the way and does
not interfere with the normal use of the firearm.

I claim:

1. An automatic firearm comprising a receiver,

‘a reciprocating breech bolt having one or more

locking lugs engageable in front of abutments on
the receiver to transmit the breech pressure to
the receiver, the bolt being rotatable to remove
the lugs from their locking positions in front of
the abutments, the abutting surfaces of said lugs
and abutments being inclined to the direction of
breech pressure so that.the breech pressure tends
to produce unlocking rotation of the bolt, a slide

for . controlling the movement of the bolt, the

slide being movable in unlocking direction in re-
sponse to the discharge of the firearm, and a
spring for moving the slide in locking direction,
the -slide ‘having an abutment surface which
‘obstructs said unlocking rotation of -the bolt until

the slide has moved a predetermined -distance

from: firing position in said unlocking direction,
the-slide having a cam surface for camming the

Jocking lugs out of lockirig pcsition after the slide

has moved  said . predetermined - distance from
firing position, and the slide also having a cam
surface for camming the locking lugs into locking
position near the end of the movement of the
slide in said locking direction.

2. An automatic firearm comprising a barrel, a

:receiver, a reeiprocating breech bolt having one

or more locking lugs engageable in front of abut-
ments on the receiver to. transmit the breech
pressure to the receiver, the bolt being rotatable
to remove the lugs from.-their locking positions in
front of the abutments, the abutting surfaces of
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said lugs and abutments being inclined to the
direction of breech pressure so that the breech
pressure tends to produce unlocking rotation of
the bolt, a slide for controlling the movement of
the bolt, means for moving the slide in unlocking
direction in response to gas pressure in said bar-
rel, and g spring for moving the slide in locking
direction, the slide having an abutment surface
which obstructs said unlocking rotation of the
polt until the slide has moved a predetermined
distance from firing position in said unlocking
direction, the slide having & cam surface for
camming the locking lugs out of locking position
after the slide has moved said predetermined dis-
tance from firing position, and the slide also hav-
ing a cam surface for camming the locking lugs
into locking position near the end of the move-
ment of the slide in said lccking direction.

3. An automatic firearm comprising a receiver,
a reciprocating breech bolt having one or more
locking lugs engageable in front of abutments on
the receiver to transmit the breech pressure to
the receiver, the bolt being rotatable to remove
the lugs from their locking positions in front of
the abutments, the abutting surfaces of said lugs
and abutments being inclined to the direction of
breech pressure so that the breech pressure tends
to produce unlocking rotation of the bolt, a slide
for controlling the movement of the bolt, the
slide being movable in unlocking direction in re-
sponse to the discharge of the firearm, and a
spring for moving the slide in locking direction,
the slide having an abutment surface which ob-
structs said unlocking rotation of the bolt until
the slide has moved a predetermined distance
from firing position in said unlocking direction,
the slide having a cam surface for camming the
locking Jugs out of locking position after the slide
has moved said predetermined distance from fir-
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ing position, and the slide also having a cam
surface for camming the locking lugs into locking
position near the end of the movement of the
slide in said locking direction, said receiver hav-
ing an abutment on the side of the slide opposite
to said surface to counteract the thrust of the
bolt on the slide while the belt is moving through
said predetermined distance.

4. An automatic firearm comprising a barrel,
a receiver, a reciprocating breech bolt having one
or more locking lugs engageable in front of abut-
ments on the receiver to transmit the breech
pressure to the receiver, the bolt being rotatable
to remove the lugs from their locking positions
in front of the abutments, the abutting surfaces
of said lugs and abutments being inclined to the
direction of breech pressure so that the breech
pressure tends to produce unlocking rotation of
the bolt, a slide for contrelling the movement of
the bolt, means for moving the slide in unlocking
direction in response to gas pressure in said bar-
rel, and g spring for moving the slide in locking
direction, the slide having an abutment surface
which obstructs said unlocking rotation of the
bolt until the slide has moved a predetermined
distance from firing position in said unlocking
direction, the slide having a cam surface for
camming the locking lugs out of locking position
after the slide has moved said predetermined
distance from firing position, and the slide also
having a cam surface for camming the locking
lugs into locking position near the end of the
movement of the slide in said locking direction,
said receiver having an abutment on the side of
the slide opposite to said surface to counteract
the thrust of the bolt on the slide while the bolt
is moving through said predetermined distance.
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