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2 Claims.

i

The invention described herein may be manu-
factureg and used by or for the Government for
governmental purposes, without the payment to
me cf gny reyalty thereon.

The present invention relates to a rifle and
more particularly to an improved breech-locking
assembly therefor.

One of the objects of the present invention is
to provide a new and improved breech-locking
assembly suitable for use in any type of rifle, but
particularly adapted for use in an automatic or
semi-automatic weapon of either the recoil- or
gas-operated type.

A more particular object is to provide an auto-
matically operable breech-locking mechanism
which incorporates the advantages of a disen-
gageable bolt-action locking means disposed at
the forward end of the bolt, thereby assuring posi-
tive gas-tight abutment of the bolt with the barrel
opening.

A further object is to provide an improved semi-
automatic weapon of either the gas- or recoil-op-
erated type, having a breech-locking mechanism
of the character described,

The foregoing and other objects may be at-
tained in accordance with the present invention,
a preferred embodiment of which is diagrammati-
cally illustrated in the several figures of the ap-
pended drawings, wherein:

Figure 1 is a side elevation view of the breech-
locking assembly with a portion broken away
showing the positioning cam pin in the cam groove
when the rearward sleeve is in extended position;

Figure 2 is a fragmentary perspective view of
the breech-locking assembly of Figure 1;

Figure 3 is a side elevational view of the bolt
proper rotated 90° from the position shown in
Figure 1;

Figure 4 is an elevational view of the forward
end of the bolt as viewed from the left of Figure 3;

Figure 5 is a side elevation of the barrel ex-
tension;

Figure 6 is an end elevation of the barrel ex-
tension shown in Figure 5;

Figure 7 is a longitudinal section taken on a
vertical plane through the breech mechanism of
a recoil-operated semi-automatic gun, the parts
being shown in the firing or in battery position;

Figure 8 is a view of the same gun in longi-
tudinal cross section showing the barrel in the
recoil or out of battery position with the breech
open;

Figure 9 is a view of the same gun in longitudi-
nal cross section through the barrel and forestock
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section, showing the barrel mounting and action
spring assembly;

Figure 10 is a longitudinal side elevational view
of one of the bolt actuating rods employed in the
gun shown in Figures 7, 8 and 9;

Figure 11 is a plan view of the actuating rod
of Figure 10;

Figure 12 is a longitudinal side elevation of the
tube which houses the action control spring and
the .control rod employed in the gun shown in
Figures 7, 8 and 9;

Figure 13 is a side elevation of the spring con-
trelling the recoil of the barrel of the gun shown
in Figures 7,8 and 9;

Pigure 14 is a longitudinal view of the action-
control rod employed in the gun shown in Figures
7,8and 9;

Figure 15 is g longitudinal view of the action-
control spring employed in the rifle shown in
Figures 7, 8 and 9;

FPigure 16 is a detailed front elevational view
and partially in cross section of the fore end and
barrel mounting of the rifle taken along the line
16—{6 in Figure 9;

Figure 17 is a cross sectional view of the barrel
mounting cap of the rifie shown in Figure 9;

Figure 18 is a cross secticnal view taken on line
[8—18 in Figure 9;

Figure .19 is a side elevational view partially
in cross section of the barrel band or guide mem-
ber shown in Figure 9;

Figure 20 ig a detailed cross sectional view of
the barrel band or guide member taken along
the line 20—20 in Figure 9;

Pigure 21 is a longitudinal view partly in cross
section taken on a vertical plane through the
breech mechanism of a gas-operated rifle in ac-
cordance with the present invention, the breech-
locking mechanism being shown in closed or in
battery position;

Figure 22 is a transverse cross sectional view
taken along the line 22-—22 in Figure 7;

Figure 23 is a transverse cross sectional view
taken along the line 23—23 in Figure 9;

Figure 24 is a sectional view through line 24—24
of Figure 1; and

Figure 25 is a view similar to that of Figure 24
but showing the position assumed by the bolt
when rotated into engagement with the barrel
extension.

Referring now particularly to Figures 1, 2, 3
and 4, the improved breech-locking assembly of
the present invention comprises a bolt {, carrying
a firing pin 2 and provided at its forward end
with bolt-action disengageable lugs 3. Adjacent
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the rearward end of the bolt is a spiral cam
groove & ending in a circumferential slot 4’, the
slot terminus &4’ providing a clearance means for
a purpose to be hereinafter more particularly
described.

Disposed rearwardly of the lugs 2 is a cup-
shaped depression i8 adapted to be engaged by
a ball i8a.- A forward sleeve 5 has a hole drilled
in the lower portion thereof, and a compressed
spring 9’ and a threaded plug {9 holds the ball
{8q resiliently against either depression 18 or the
rotatable bolt {. When the bolt 1 in the forward
sleeve § is rotated to the position shown in Fig-
ures 1 and 24, the depression {8 in the bolt will
be in alignment with the plug {8, so that the
ball 15a will seat in the shallow depression 18,
thereby providing a snap lock.

The bolt is supported by means of two sleeves,
namely, the forward sleeve 5 and a rearward
sleeve 6 slidably mounted in the guideway 2!’ of
the receiver 2{—22, A pin 7 passing through the
body of the forward sleeve § engages a circum-
ferential slot or groove 8§ in the bolt .
or groove 8 extends about the bolt | for a dis-
tance slightly greater than 90 degrees, as shown
in Figure 4, whereby the bolt | can be rotated a
quarter turn in the forward sleeve 5, but pre-
vented from longitudinal displacement relative
to the sleeve 5. The rearward sleeve 6 is pro-
vided with a cam pin 8 which engages the cam
groove 4 in the bolt proper for the purbose of
rotating the bolf | a quarter turn when the rear-
ward sleeve 6 is displaced axially with reference
to the bolt proper. The rearward sleeve 6 is
further provided with a forwardly extending ax-
ially parallel portion {3 (Figure 2) which is
adapted to slide in a corresponding groove (6’
milled in the side of the forward sleeve 3, thereby
maintaining a fixed alighment between the for-
ward sleeve § and the rearward sleeve 8, during
axial displacement of the latter from the former.
A bolt handle {1 is affixed to the extension {8 ag
shown in Figure 2. In the groove I8’ is posi-
tioned an extractor {2 having a hook on its rear
end which rests in a milled groove in the side of
the forward sleeve 5, the extractor being secured
by pins 12’. The rearward sleeve 6 has a recess
14 milled in each side thereof, these recesses
being adapted to connect to the actuating rods
25 by means of a threaded pin {3 as shown in
Figures 7 and 22.

In the case of a recoil-operated rifie as shown
in Figures 7, 8 and 9, the lugs 3-on the forward
end of the bolt § (Figure 3) are adapted to en-
gage corresponding grooves {5 (Figure 5) in a
barrel extension {6 on the barrel 11. When the
bolt and associated mechanism is in battery posi-
tion, the rearward sleeve 6§ abuts the forward
sleeve § as shown in Figure 7 and the lugs 38 of
the bolt { are in engagement with the grooves
15 in the barrel extension 18, as shown in Figure
25. When the rearward sleeve is moved rear-
wardly, the bolt | and the forward sleeve 5 are
temporarily held in position by the engagement
of the lugs 8 with the grooves 15 angd by the action
of the ball 182 in the depression i8. - However,
as the rearward sleeve § moves rearwardly, the
cam pin § sliding in the cam groove 4 causes the
bolt i fo rotate a quarter turn, thereby disen-
gaging the lugs 3 from the grooves 15 in the
barrel extension 13. When the lugs 3 are com-
bletely disengaged, the continued rearward mo-
tion of the rearward sleeve 6 withdraws both the
bolt { and the forward sleeve 5, and at the end
of its rearward motion, the assembly is in the out
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of battery position shown in Figures 8 and 24.
When the rearward sleeve is in its extended posi-
tion, the cam pin 9 is disposed at the rearward-
most portion of the cam groove 4, as shown in
Pigure 24, where the cam groove ends in the cir-
cumferential slot 4’. 'This terminal slot §’ of the
cam groove provides clearance for the pin 9 so
that the same can force a complete quarter turn
of the belt { when the rearward sleeve 6 is moved
in recoil to the rear of the weapon. The circum-
ferential length of the slot 4’ is slightly less than
the radius of the pin 9 thereby allowing the pin
8 to complete the full quarter turn of the bolt I.
When the bolt pin 8§ has a portion thereof in the
slot &, the siot 4’ with the snap lock (8, i9 and
{3a provides a temporary disengageable locking
means 80 that when the rearward sleeve 8 begins
to move forwardly, the two sieeves § and 6§ main-
tain their extended relationship until the head of
the bolt { strikes the end of the barrel 11, this
impact overcoming the action of the snap lock
i3, 19 and {8a and causing the cam pin 8 to slide
cut from its temporary locked position in the end
4’, of the cam groove 4. As the rearward sleeve
continues to advance forwardly, the cam pin §
sliding in the groove 4 causes the bolt { to rotate
8 quarter turn, thereby bringing the lugs 3 into
engagement with the grooves i5 in the barrel
extension 13, locking the gun in battery position,
as shown in Figures 7 and 25.

Referring now to Figures 7, 8 and 9, the recoil-
operated rifle diagrammatically shown therein,
in addition to the breech-locking mechanism
hereinbefore described, comprises a stock 29 on
which is mounted the barrel {7 and a separable
two-piece receiver 21 and 22 (Figure 7), the two
parts of the receiver 21 and 22 being held to-
gether by two screws 23 and 22 which also affix
the receiver to the stock 20. The forward sleeve
§ and rearward sleeve 6 are mounted for recipro-
cation in the receiver 2{—22. )

In order to actuate the breech-locking mecha-
nism automatically, the rearward sleeve § is con-
nected by means of the threaded pin {3 to the
ends 33’ of two actuating rods 25, the details of
one of which are shown in Figures 10 angd 11.
The forward end 38 of the actuating rod is op-
eratively connected t0 a control rod 2§, the details
of which are shown in Figure 14. The control
rod 2§ is surrounded by a strong compression
spring 27 (Figures 9 and 15) substantially
throughout its length. Both the rod 26 and the
spring 27 are housed in an elongated tube 28, the
details of which are shown in Figure 12. The
forward end of the spring abuts an enlarged col-
lar 88 formed integrally with the rod 26. The
tube 28 is provided at an internal mid-portion
thereof with an abutment 89 against which the
rear end of the spring 27 gbuts. The tube 28
(Figure 12) is provided with a longitudinal slot
29, adjacent that end of the tube which screws
into the receiver. Through this Iongitudinal slot
28, extend bosses 28 (Figure 11) on the actuating
rods 25, these bosses being fastened to the coliar
88’ of the control rod 26 by pin 13 (Figure 23).
The bosses 85 slide in the longitudinal slots 2§
(Figures 12 and 23) during recoil and counter-
recoil of the weapon. The tube 28 is held in posi-
tion at its forward end by means of g barrel
mounting cap 31 (Figure 9) and a threaded nut
32, the details of the cap being shown in Figures
16 and 18. A barrel band 23, the details of which
are shown in Figures 19 and 20, is undercut to

- provide for expansion and is slipped over and
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rigidly clamped to the barrel {1, by means of 3
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screw 35. As the barrel {71 recoils, the barrel
band. 33 slides on the tube 28, and thereby com-
presses a recoil spring 36, which surrounds the
tube 28 against the spring stop 37 (Figure 9)
which is rigidly mounted on the tube 28.

In order to prepare the firearm for the first
shot, a conventional single-row type cartridge
magazine (not shown) is inserted in the magazine
well 45 (Figures 7 and 8), where it is secured in
position by a spring catch 41 of conventional
design. Thereafter the bolt handle 11 (Figure 2)
is withdrawn rearwardly all the way and then
released. Inasmuch as the spring 271 is com-
pressed between the collar 98 on the rod 26 and
the abutment 89 in the tube 28 by this rearward
pull on the bolt handle, the bolt, upon release of
the handle is carried forwardly, the face of the
front sleeve § carrying a cartridge 42 (Figure 7)
into the chamber of the barrel 17, in position for
firing.

Where desired, the weapon may be made safe
by means of a conventional sliding cross bolt
safety 42. When this safety 438 is pushed through
to the off position, the trigger 44 can be pulled,
releasing hammer 45 for striking the firing pin
2 and expleding the cartridge 42. The resulting
recoil causes the barrel 17T and composite bolt to
move rearwardly. As the shoulder 48 (Figure 8)
comes in contact with the projection 41 on the
receiver 22, the barrel |7 is abruptly brought to
a stop. However, the momentum imparted to
the composite bolt and associated mechanism
causes the rearward sleeve 6 to continue in motion
rearwardly for a short distance. In traveling
this short distance, the cam pin 9 moving in the
cam groove 4 in the bolt  causes the bolt | to
rotate a quarter turn, thereby disengaging the
three lugs 3 on the front end of the bolt { from
the corresponding grooves I3 in the barrel ex-
tension 15. After the lugs have been disengaged,
the bolt i, the forward sleeve 5 and the rearward
sleeve 6 continue rearwardly, the cartridge case
being extracted from the chamber and ejected
through port 48 (Figure 8) in the right side of
the receiver 2i. Meanwhile, the barrel recoil
spring 36 carries-the barrel 17T back to its nocrmal
position after the barrel is released from the
bolt f.

During the rearward movement of the com-
posite bolt 1, 5 and 6 (Figure 8), the hammer 4%
is depressed and engaged by the interceptor 59.
When the rearward sleeve & comes in contact
with the rear of the receiver 21, action control
spring 27 (Figure 9), having been compressed
during the recoiling sction, acting upon the con-
trol rod 25 and the connected actuating rods 25,
moves the composite bolt forwardly. During this
return cycle of the operation, the bolt i is held
against rotation by the snap lock 18, {§ and {8a
and the rearward sleeve & is locked in extended
position by the ferminal portion 4’ of the cam
groove 4. Accordingly, when the leading face of
the forward sleeve 5 contacts a cartridge in the
magazine, the extended position of the rearward
sleeve is maintained. A cartridge is carried into
the chamber of the barrel 11 and when the lead-
ing face of the forward sleeve b comes in contact
with the rear of the barrel 11, the ball 19¢a is
forced out of the depression (8 permitting the
cam pin 9 to become disengaged from the slotted
portion 4’ of the cam groove 4, thereby permit-
ting the rearward sleeve 6 to move forwardly.
As the cam pin 9 moves forwardly in the cam
groove 4, the bolt 1 is rotated a quarter turn
thereby bringing the lugs 3 into engagement with
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the corresponding grooves 15 in the barrel ex-
tension 6.

The interceptor 58 holds the hammer until the
pressure on the trigger 44 is released, at which
time pressure of the sear spring 5! causes the
sear 52 to rise, creating a camming action on the
lower end of the interceptor 58, disengaging it
from the hammer and permitting the sear 52 to
engage the hammer 45 as shown in Figure 7,
thereby permitting the firearm to be fired with
the next pull of the trigger 44.

In the foregoing detailed description, the im-
proved breech-locking assembly of the present
invention has been illustrated in conjunction with
a recoil-operated semi-automatic firearm. Fig-
ure 21 illustrates the application of the breech-
locking mechanism to a gas-operated semi-auto-
matic weapon. The construction of this gun is
substantially identical to that previously de-
scribed, with the exception of the gas-operable
mechanism. Referring to this figsure where parts
sdentical to those used in the recoil-operated gun
have been designated by similar reference nu-
merals, the breasch-locking mechanism, shown in
battery position, is actuated by an actuating rod
25 which slides in a tube 28, the bosses 38 on the
actuating rod 25 extending through a slot 29 in
the tube 28. The bosses 30 are operatively con-
nected to a piston 89 mounted for reciprocation
in a piston cylinder §i. A port 62 in the barrel
{1 permits some of the gas created by the ex-
plosicn of the cartridge to pass through the gas
channel 3 and thence into the forward end of
the piston cylinder €i. The gas pressure within
the cylinder 81 forces the piston 69 rearwardly,
and simultaneocusly compresses a spring 64. The
rearwargd motion of the piston 60 forces the actu-
ating rod 25 in the same direction, thereby oper-
ating the breech-locking mechanism in the man-
ner described above. After the hreech-locking
mechanism has moved to its rearwardmost posi-
tion, and the cartridge has passed from the bar-
rel 11, thereby reducing the gas pressure in the
gas cylinder §!, the compressed spring 64 moves
the piston and conuected parts forwardly, re-
turning the breech-locking mechanism to battery
position.

The term “bolt-action” as used in the specifi-
cation and appended claims, is employed to des-
ignate disengageable locking means of the type
wherein a rotatable bolt is provided with Iugs or
equivalent means, adapted to engage and dis-
engage corresponding grooves in the barrel ex-
tension or the barrel receiver, upon rotation of
the bolt. It should be understood moreover, that
the term does not indicate the nature of the force
used to rotate the bolt—i. e., the bolt may be
rotated by manual action or by automatic means,
as desired.

In the foregoing detailed description of the
present invention it will be apparent that many
variations may be made without departing from
the spirit and scope thereof, I therefore intend
to be limited only in accordance with the follow-
ing patent claims.

I claim: °~

1. In a firearm, the combination of a barrel
provided with a barrel extension, a rotatable and
reciprocable bolt having locking elements project-
ing therefrom and engageable with the barrel
extension, said bolt adapted to be rotated in one
direction and in a reversed direction for engaging
and disengaging, respectively, the locking ele-
ments with and from, respectively, the barrel
extension, a first and a second sleeve mounted in




the firéarm for sliding axial mdverent tiiérein
relative to each other, the said sleeves surround-
ing and rotatably supporting the bolt and being
disposed for abutting relationship when the bolt
is in battery position and for relative axial dis-
blacement upon recoil, means for releasably lock-
ing said first sleeve to the bolt for temporarily
restraining said bolt from rotating, means for
securing said first sleeve against axial displace-
ment relative to the bolt, cam means between the
bolt and said second sleeve for oscillating said
bolt whereby substantially at the end of recoil of
the bolt, said sleeves are axially separated and
50 maintained until the bolt and sleeves are re-
turned to battery position, and means for yield-
ingly opposing movement of said sleeves away
from battery position and for returning the bolt
and sleeves to battery position.

2. A composite bolt structure for a firearm
having g receiver, comprising g first sleeve slid-
ably mounted in the receiver for forward and
rearward movement, a second sleeve longitudi-
nally and axially aligned with said first sleeve
slidably mounted in the receiver for forward and
rearward movement, g bolt carried by said sleeves
for angular movement, cam means cooperable
between said bolt and said second sleeve for rotat-
ing said bolt respectively in either a forward or
reverse direction upon forward or rearward move-
ment, respectively, of said second sleeve,- and
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8 .
means for temporarily locking said bolt to said
first sleeve against the rotation relative thereto
whereby said first sleeve is moved rearwardly
with said bolt and second sleeve a predetermined
distance.

GERALD A. YORKS.
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