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11 Claims.

My present invention relates to guns, more
particularly to breech closures and breech mech-
anism therefor, and aims to provide simplified
and otherwise improved means affording and

§ maintaining a sfrong, efficient and uniform clo-
sure action with avoidance of inaccuracies com-
monly resulting from variations with respect to
the so-called headspace between the firing cham-~
ber or barrel and the closure element. While

10 especially concerned with such mechanism as
pertaining to firearms and small arms, includ-
ing particularly rifles, whether hand-operated,
semi-automatic or full-automatic, in its broad-
er aspects the invention is applicable in connec-

15 tion with guns in general.

In the drawings illustrating by way of example
one embodiment of the invention,

Fig. 1 is a longitudinal vertical section through
the breech and receiver of a rifie in accordance

90 With one form of the invention;

Fig. 2 is an expanded view showing the re-
ceiver and the rear portion of the barrel in side
elevation and a locking element in vertical sec~
tion;

g5 Figs. 3 and 4 are side elevational views of the
bolt and lock operating element, respectively in
the unlocked and the locked positions;

Figs. 5 and 6 are horizontal sections in the
plane of the barrel axis, the bolt appearing in

30 closed but non-locked position in Fig. 5 and in
locked position in Fig. 6;

Figs. 7 and 8 are partially diagrammatic views,
Fig. 7 representing the locking element, the lock
operating element and the bolt as when unlocked

35 and Fig. 8 showing said parts in the same posi-~
tion but superposed, as viewed from the rear;

Pigs. 9 and 1C are views similar fo Figs. 7 and
8 respectively, but with the parts in their locked
position;

40 Fig. 11 is a rear elevation of the receiver and
closure, with the operating element in locked
position; and

Big. 12 is a horizontal section through the rear
portion of the receiver.

45 Referring more particularly t¢ the drawings,
and first to Figs. 1 and 2, the invention is there
illustrated as embodied in a rifle comprising a
barrel | having at its rear an elongated, integral
portion or extension 2 adapted for fixed connec-

50 tion with the receiver, which latter is indicated as
a whole by the numeral 3. In some instances
said rear portion 2 of the barrel may be screwed
directly into the sleeve-like front end 4 of the
receiver but in the present example I have shown

55 an intermediate adjustable and replaceable bar-

(CL 42—16)

rel sleeve 5 threaded in fixed position on the bar-
rel and itself externally threaded for engage-
ment in a like threaded formation at said front
end 4 of the receiver.

It will be noted that the rear extension of the
barrel, which provides the actual firing chamber,
extends through and rearwardly of said sleeve-
like front end 4 of the receiver, in their assembled
position as in Fig. 1, and into a cylindrical recess
in the receiver, herein defined by lower side and
bottom wall portions § and a complementary
upper portion 7, illustrated as of relatively short
rearward extent but which may be prolonged
rearwardly to any length desired. This recessed
portion of the receiver, adjacent the extended
rear end of the barrel, is adapted to receive ro-
tatably a rotary locking element or locking sleeve
{0. As best seen in Fig. 2, this locking element
is internaily threaded, in this instance for re-
ception on the barrel or on the fixed sleeve §
which in effect is an integral portion of the bar-
rel.

As will be understood from the further descrip-
tion this locking element or collar and its in-
clined-plane or threaded connections with the
barrel, or with the movable closure element or
bolt to be described, are so constructed and ar-
ranged as to permit{ ready turning of the collar
on and relatively to the barrel, herein through
90°, to bring the breech closing element or bolt
forcibly into intimate locked abutting contact
directly with the rear face of the barrel or firing
chamber itself, without attendant turning of
the head of the bolt, and in such manner as to
afford substantially complete uniformity of head
space under all operating conditions. It will also
be understood that while I have herein illus-
trated and refer to inclined-plane or threaded
formations between the locking element and the
barrel, and abutments or Iugs between said lock-
ing element and the bolt, the reverse or inter-
changed construction may be. employed.

Accordingly, in the illustrated embodiment, the
locking element (8 is formed with interrupted
abutment means comprising angularly spaced
and herein oppositely disposed arcuate lugs or
flanges {4, {2 having between them an operating
recess or slot {3; see Figs. 7 and 9. In the un-
locked position of the parts, in the present ex-
ample, said locking lugs i, {2 and operating
slot 13 of the locking element {0 stand horizon-
tally, as in Fig. 7, while in the locked position
they are vertical, as in Fig. 9. Forwardly of said
lugs 11, 12 the locking element or collar 10 has
an annular recess 15, between the lugs and its
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b2
threaded portion, for reception of locking lugs on
the bolt, in the manner to be described.

The breech closure element proper comprises
a bolt or block 208 illustrated as an elongated
member having oppositely disposed locking lugs
21, 22 projecting laterally, herein horizontally,
at its front end or head; see particularly Figs.
3,4, 6 and 7 to 10. The bolt 28 is supported for
longitudinal reciprocating movement in the re-
ceiver 8 but is held against rotary or turning
movement. Hence the lateral locking lugs 21, 22
at the bolt head at all times occupy their sub-
stantially horizontal position as in the figures.

Turning of the bolt is prevented in part by
said locking lugs 2{, 22, which during opening
and closing movement of the bolt ride on longi-
tudinal ways 23, 24 in the receiver, see Fig. 12.
It is further prevented in the closed position of
the bolt as by means of lateral lugs 25, 26, Figs.
3,4 and 11, on an end piece 27 fitted at the rear
of the bolt 28, secured to it by the screw 28, Figs.
1 and 11. In the closed position of the bolt
said lugs 2B, 26 are received in corresponding
slots 282, 262, Fig. 11, in the enclosing rear por-
tion 32 of the receiver. The bottom walls of said
slots 282, 262 are in line with and are in effect ex-
tensions of the ways 23, 24.

Referring to Fig. 1, said fixed but detachable
end piece 27 of the bolt has a depending front
portion 272 which is longitudinally apertured to
provide a bearing for the stem 29 of the firing
pin 38 slidably received in a longitudinal ecylin-
drical recess 31 in the bolt, herein having its axis
at a level below the axis of the bore, for coop~
eration of the firing pin with cartridges C of the
rim-fire type. A shallow recess is formed either
in the rear wall of the barrel or firing chamber,
or in the front face of the bolt—at said latter
location in the illustrated example—to receive the
head of the cartridge. A firing pin spring 32
surrounds and is guided by the stem 29 of the
firing pin, bearing between the firing pin proper
38 and said depending portion 272 of the bolt end
piece 27.

The firing pin stem 29 carries at its rear end a
cocking piece 33 in which the stem 29 is threaded
and secured as by a nut 34. The receiver has a
longitudinal slot 3% in the rear portion of its bot~
tom wall, for sliding reception of said cocking
piece. The latter cooperates with a sear 35 piv-
oted as at 3582 on the receiver or other fixed part.
Suitable trigger means is provided, herein in-
cluding a trigger 36 operatively connected with
the sear as by a pivot 362 and having fulerum
points 387 engaging the adjacent overlying por-
tion of the receiver. A sear spring 38 normally
holds the sear elevated, in position to engage in
front of the cocking piece 33. It will be under-
stood that the firing mechanism as shown and
described is merely illustrative, may be widely
varied within the contemplation of my inven-
tion, and may be arranged for single-shot action
as shown, or for semi-automatic or full-auto-
matic action where the gun is equipped with a
magazine. While the riflle as illustrated is of
the single-loading type, particularly adapted for
target work, any known or preferred magazine
and loading mechanism may be supplied.

Referring again to the breech closure elements,
and particularly Figs. 1, 3 and 4, means is pro-
vided for turning the locking element 10, in the
forward position of the bolt, to lock the latter
in direct engagement with the rear wall of the
barrel, and for unlocking it. Such means may
be variously constructed and arranged. - In the
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illustrated example it comprises a generally cy-
lindrical operating sleeve 48 rotatably carried by
the bolt. Said sleeve is herein substantially co=
extensive with the bolt and is held in place on it
between the bolt rear piece 27 and an annular
shoulder 41 upon the bolt head.

At the front end of said lock operating
sleeve 40 is a pair of oppositely disposed actu-
ating lugs 43, 44 having projecting portions 43s,
442 extending forwardly beyond said shoulder 41
and adapted, in the closed position of the bolt,
to enter the operating slot 13 of the locking col-
lar 10. Said actuating lugs 43, 44 are similarly
shaped and proportioned as the locking lugs 21,
22 of the bolt and are so located that in one
position of the sieeve 48 relative to the bolt,
namely the unlocking position as in Figs. 3, 5,
T and 8, said lugs on the sleeve and those on the
bolt stand in longitudinal alighment substan-
tially in continuation of each other, and in line
with the operating slot (3 of the locking collar
18, then in its horizontal or unlocked position.
The operating sleeve 48 is equipped with a suit-
able hand lever 45 for effecting the unlocking
ahd opening, and reverse movements, of the bolt
and sleeve.

From the foregoing description taken in con-
nection with the drawings, and referring now
particularly to Figs. 3, 7 and 8, it will be seen
that in the unlocked position of the parts, and
throughout the non-rotating longitudinal move-
ment of the bolt between open and closed posi+
tions, the operating slot {3 of the locking collar
10, the actuating lugs 43, 44 of the operating
sleeve 480 and the locking lugs 21, 22 of the bolt
20 all stand in alignment, herein in the hori-
zontal plane, as in said figures. Hence as the
bolt and sleeve are moved forwardly together,
both pairs of lugs will enter the locking collar
{9. Forward movement of the bolt and sleeve
is terminated by engagement of the bolt against
the barrel. At such time the bolt lugs 21, 22 are
transversely in line with the annular recess {5 of
the locking collar, in advance of the collar lugs
{1, 12, and the front ends 432, 442 of the sleeve
lugs 43, 44 stand in the operating slot 13 between
said collar lugs. Accordingly, as the operating
sleeve 40 is then turned through 90°, by swinging
the operating lever 45 downwardly from its po-
sition as in Figs. 3, 7 and 8 to that of Figs. 4, 9
and 10, it imparts a like rotary movement to the
locking collar 0, moving it from the horizontal
position of its operating slot 13 to the substan-
tially vertical position thereof as in Figs. 9 and
10. Since the bolt 28 is prevented from turning,
this rotation of the locking collar 10 brings the
lugs 11, 12 of the latter into locking position be-
hind the lugs 21, 22 of the bolt. And by reason
of the inclined plane or threaded connections
between the locking collar and the barrel, the
collar is moved or cammed forwardly with re-
spect to the barrel and hence, through the de-
scribed interengagement of the lugs of the lock-
ing collar and of the bolt, the latter is forcibly
drawn into intimate contact with the rear wall
of the barrel. It will be particularly noted, how-
ever, that no relative turning movement occurs
between the bolt and the barrel or between any
portion of their mutually contacting surfaces.
The hand lever 45, in its down or locked posi-
tion of Figs. 4, 9, 10 and 11 is received in a notch
452 in the adjacent side wall of the rear portion
32 of the receiver. Rearward movement of the
locked bolt assembly is additionally prevented
by the engagement of the squared rear face of the
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lug 44 of the sleeve 40 in front of & Shoulder 3¢
on the lower wall of the receiver 3, said shoulder
constituting the rear wall of an arcuate recess
providing in the receiver to take said lug 44.

Desirably suitable means is provided for hold-
ing the locking element or collar {0 in given an-
gular position, particularly while the bolt is open,
to insure that the operating slot 13 is properly
aligned, herein horizontally as in Fig. 7, to receive
the bolt lugs 21, 22 and the sleeve lugs 43, 44 on
subsequent closing of the bolt. As best seen in
Figs. 1 and 2 I have herein illustrated for the
purpose a ball detent 47 set in a recess in the re-
ceiver 3 adjacent the locking collar {8 and urged
inwardly toward the latter as by a spring 48 sup-
ported on the receiver as by the screw 49. Af the
appropriate point on the outer wall of the locking
collar is a recess 472, herein disposed at or near
the bottom of said collar when the latter is in its
unlocked position, Figs. 7 and 8. As the collar
is rotated into its unlocked position of said figures
the ball detent 47 snaps into the recess 472 and
s0 yieldably retains the collar in the desired an-
gular position during the rearward and return
movements of the bolt assembly.

Provision desirably is made for automatically
cocking the firing pin. PFor this purpose, re-
ferring to Figs. 1, 3 and 4, I have shown the op-
erating sleeve 48 as formed with a cocking cam

482 for cooperation with a nose 332 on the cock--

ing piece 83. In Figs. 3 and 4 the firing pin is seen
in cocked position, the elevated position of the
sear 35 being indicated in dotted line. It will be
understood that when the rifle is fired the firing
pin 32 and cocking piece 33 move forward, the
cocking nose 332 of the latter advancing into a
recess 48P provided for it in the sleeve 40. In
this fired position the cocking nose 332 is adja-
cent the forward portion of the cam 402, seen
at the bottom of the sleeve &8 in Fig. 4. As the
sleeve is rotated from the locked position of Fig.
4 to the unlocked position of Fig. 3, by swinging
the operating handle 45 upwardly, the cocking
piece 383 and the attached firing pin 29, 3% are
cammed rearwardly, the nose 332 riding along the
edge of the cam formation £82 until received in
a notch &8¢ at the rear thereof. Said notch
affords an additional safety feature, preventing
forward movement of the pin until the bolt is
closed and the locking sleeve 48 has been turned
toward its position in Fig. 4. It also serves, in
cooperation with the firing pin spring, to retain
the main parts of the bolt assembly in their
proper relative alignment when in unlocked posi-
ticn, and particularly when said assembly is re-
moved from the gun,

The bolt is suitably equipped with an extractor,
one form of which is seen in Figs. 4 and 6. As
there illustrated it comprises an elongated spring
shank 58 received in a recess intermediate the
bolt and the locking sleeve and carrying at its
front end a radially movable hock 54 received in
a corresponding recess in the rear wall of the
barrel or firing chamber and adapted. to snap
over the rim of the cartridge C. Because of the
non-rotary relation between the bolt head and
the barrel the recess in the barrel for the ex-
tractor head can be confined substantially to the
size of the latter, thus avoiding the necessity
either for an extended arcuate recess in the bar-
rel or for building the extractor onto the outside
of the bolt in a manner permitting relative an-
gular movement between the bolt and extractor.
Tor the same reason, cbjectionable turning of the
extractor relative to and while engaged with the

3
cartridge is avoided. Any preferred means may
be provided for ejecting the empty shells upon
withdrawal of the bolt.

In the illustrated construction the longitudinal
slots 252, 262 at the rear of the receiver for the
rear guide lugs 25, 26 of the bolt are propor-
tioned to permit the lugs 43, 44 of the lecking
sleeve and the locking lugs 21, 22 of the bolt to
pass rearwardly through said slots, thus allow-
ing ready removal of the entire bolt assembly as a
unit, for cleaning, inspection and replacement
purposes. Normally the bolt assembly is retained
in the receiver by suitable means, which may be
variously constructed and arranged. As best
seen in Figs. 2, 11 and 12 such means herein
comprises a plunger or detent 56 slidable ver-
tically in a recess in one side wall of the receiver
8. This detent is normally held up in bolt-stop-
ping position, as in Fig. 11, by a spring 57 having
slotted connection with the lower end of the de-
tent and fixed on the receiver as by a screw 58.
At the inner face the detent is a notch 38 of
the height of the several lugs of the bolt assembly.
The bottom wall or shoulder of said notch stands
in the path of the lug 44 of the sleeve, in the
normal elevated position of the detent as in Fig.
11, thus blocking the withdrawal of the bolt as-
sembly, it being again noted that said lug 44 has
a substantially perpendicular rear face. To with-

draw the bolt assembly it is necessary merely to

depress the exposed upper end of the detent 5%
so as to bring its notch 59 in line with lugs of
the sleeve and bolt.

It will be understood that any known or pre-
ferred form of stock, grip, sight and other usual
parts and accessories for a complete gun or rifle,
not necessary to illustrate herein, may be pro-
vided. The receiver is adapted to be secured in
the stock by suitable screws, threaded apertures
for their reception being indicated in Fig. 1 in
the under portion of the receiver, at both front
and rear, as at 3¢ and 3¢,

It will be apparent that the dominant feature
of the breech closure means of my invention, is
the provision for direct locking of the non-ro-
tated closure or bolt to the walls of the firing
chamber or rear end of the barrel by a third or
separately movable element having a cam or
screw engagement with one of said parts and an
abutting engagement with the other. Said clo-
sure means may be arranged for operation other-
wise than by a hand-lever such as illustrated,
which the operator moves angularly and longi-
tudinally, and, for example, is readily adapted
for use with straight-pull, pump, and lever types
of actions.

Instead of the removable or adjustable barrel
sleeve §, or in addition to such provision for
take-up and adjustment to compensate for pos-
sible wear, means may be supplied for variably
limiting the down turning movement of the boli
handle 45, such as set screw 45> or like vertically
adjustable element at the base of the handle notch
452 in the receiver. As previously noted, the
breech mechanism of my invention permits fhe
bolt to be locked at its head, and directly against
the rear of the barrel or firing chamber, without
turning of the bolt. Various structural advan-
tages in that connection, such as the overcoming
of mechanical difficulties associated with car-
tridge extraction common with head-locked bolts
as heretofore known, have been pointed out in
the foregoing description. But of even greater
importance is the fact that in accordance with
the construction and arrangement as herein de-
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4
scribed and illustrated by way of example there
is a resultant uniform locking at the head of the
bolt, and a practical elimination of objectionable
head-space. These several factors all contribute
to afford for my gun-a maintained accuracy of
fire in a remarkable degree and in the presence
of full safety of operation.

My invention is not limited to the particular
embodiment thereof as illustrated and described
herein, and I set forth its scope in my following
claims:

1. A bolt assembly for a hand-operated gun
comprising an elongated cylindrical bolt, one or
more lateral locking lugs fixed on the bolt head,
an operating sleeve rotatably mounted on the
bolt, means on the bolt holding the sleeve against
longitudinal movement relative thereto, and one
or more lateral lugs at the front end of the sleeve,
said sleeve lugs adapted to aline lengthwise with
the bolt lugs in one relative angular position of
the sleeve and bolt.

2. In combination, in a hand-operated gun
having a barrel and a receiver, a bholt assembly
comprising an elongated cylindrical bolt, one or
more lateral locking lugs fixed on the bolt head,
an operating sleeve rotatably mounted on the
bolt, means on the bolt holding the sleeve against
longitudinal movement relative thereto, one or
more lateral lugs at the front end of the sleeve,
said sleeve lugs adapted to aline lengthwise with
the bolt lugs in one relative angular position of
the sleeve and bolt, and a rotary lecking element
engageable with the barrel and having abutment
raeans adapted for reception behind the locking
lug or lugs of the bolt in one angular position of
said element, the latter constructed and arranged
for engagement by the lug or lugs of the sleeve,
whereby turning of the sleeve effects a like turn-
ing of said element to lock the bolt at its head
to the barrel.

3. In a hand-operated gun, in combination, a
receiver, a barrel secured in the front end of the
receiver, a recess formation in the front portion
of the receiver, the rear portion of the barrel
including its firing chamber being extended to
project into said recess formation, a locking collar
rotatably positioned in said recess and supported
on the barrel, cooperating threaded formations
directly engaging each other, one on the barrel
and the other on said collar, an abutment lock-
ing formation on the collar and spaced from the
rear wall of the barrel, a longitudinally slidable
holt non-rotatably supported in the receiver, the
head of said bolt having an abutment locking
formation and being receivable in the collar with
its said locking formation in advance of that of
the latter, and means for turning the collar to
align said locking formations thereby to lock the
bolt to the barrel.

4. In a gun in accordance with claim 3, the
construction wherein the means for turning the
coliar comprises a sleeve member rotatable on
the bolt and an operating lever connected with
said sleeve member.

5. In a manually operated gun, in combination;
a receiver; a barrel secured in the receiver; a
bolt mounted for non-rotary reciprocating move-
ment in the receiver; a sleeve-like locking ele-
ment rotatably supported concentrically by a
rear portion of the barrel for directly interlocking
the barrel and the head of the bolt in the closed
position of the latter, said locking element hav-
ing interrupted abutment locking means and in-
clined-plane connecting means; other abutment
means and inclined-plane connecting means re-

2,139,648

spectively -.corresponding with those of the lock-
ing element, one of said second-mentioned means
being formed directly on the barrel and the other
on thebolt head, whereby rotation of the locking
element forcibly locks the bolt head against the
rear face of the barrel and directly to said rear
portion of the latter through said locking element
interlocking therewith while avoiding rotational
movement between the abutting faces of the bolt
head and barrel; and means for turning the lock-
ing element.

6. .In a manually operated gun, a receiver, a
barrel secured therein, a bolt having non-rotat-
able longitudinal reciprocating movement in the
receiver, a rotary locking element supported on
and having direct threaded connection with the
barrel and having angularly spaced abutment
means disposed circumferentially of the bolt, a
locking formation on the bolt head adapted for
reception in a transverse plane in advance of
said abutment means when the bolt is closed,
and means to turn the locking element to bring
its abutment means into locking position behind
sald head locking formation of the closed bolt.

7. In a manually operated gun, a receiver, a
barrel secured therein, 2 bolt having non-rotat-
able longitudinal reciprocating movement in the
receiver, a rotary locking element supported on
and having direct threaded connection with the
barrel and having angularly spaced abutment
means disposed circumferentially of the bolt, a
lecking formation on the bolt head adapted for
reception in a transverse plane in advance of
said abutment means when the bolt is closed,
means to turn the locking element to bring its
abutment means into locking position behind said
head locking formation of the closed bolt, and a
spring-pressed detent for holding the locking ele-
ment in bolt-releasing and receiving position.

8. In a gun having a barrel and a re-
ceiver, in combination, a longitudinally slidable
bolt, means to prevent rotation of the bolt, a
rotary locking collar supported on and having
direct-threaded engagement with the barrel and
adapted to receive and positively interlock with
the front end or head of the holt, interengage-
able abutment formations on the collar and on
the bolt head for effecting said interlocking en-
gagement, means to turn said collar relatively to
position said formations so as to lock and un-
lock the bolt at its head, and automatic means
releasable to retain the locking collar in unlock~
ing position during retraction and return of the
bolt.

9. In a hand-operated gun, in combination, a
receiver, a barrel fixed in the receiver, a bolt
slidably and non-rotatably supported in the re-
ceiver, a rotary locking. collar upon and having
threaded ‘connection directly with a rear portion
of the barrel and adapted to receive the head
of the bolt, interengageable circumferentially in-
terrupted abutments on the bolt head and on
the locking collar constructed and arranged to
align longitudinally in the closed and locked po-
sitions of the bolt and collar and acting to draw
the bolt head non-rotatably into intimate locked
contact directly with the rear face of the barrel
by turning of the collar on the barrel in one
direction and to release the bolt for rearward
opening withdrawal thereof by turning of the
collar on the barrel in the opposite direction, and
means for so turning the collar,

10. In a manually-operated gun, in combing-
tion, a receiver having a forward sleeve-like por-
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tion and a recessed portion rearwardly thereof,
a barrel fixed in said forward portion of the
receiver and extending rearwardly into said re-
cessed portion, a bolt mounted in the receiver for
non-rotary longitudinal reciprocating movement
and having a head engageable behind the rear
end of the barrel to close the firing chamber
therein, transverse locking lugs fixed on said
head of the bolt, a locking element concentri-
cally surrounding the rear end of the barrel and
rotatable thereon to lockihg and unlocking po-
sitions, said element having an internal annular
recessed portion and spaced abutments rearward-
ly thereof arranged to admit the bolt head and
its locking lugs into said recessed portion, in osne
angular position of the locking element, and to
stand behind said bolt head lugs and block rear-
ward movement of the bolt in another angular
position of the locking element, threaded inter-
locking connections between the locking element

5

and said barrel rear end adapted to advance and
retract the locking element axially to urge the
locked bolt head into uniform closing engage-
ment with the barrel and its firing chamber, and
manual means mechanically associated with the
bolt for engaging and turning the locking
element,. .

11. A bolt assembly for a hand-operated gun
comprising an elongated cylindrical bolt, one or
more lateral locking lugs fixed on the bolt head,
an cperating sleeve rotatably mounted on the
bolt, means holding the sleeve against longitudi-
nal movement relative to the bolt, one or more
lateral lugs at the front end of the sleeve, said
sieeve lugs adapted to aline lengthwise with the
bolt lugs in one relative angular position of the
sleeve and bolt, a firing-pin channel eccentrically
disposed in the bolt, and a firing-pin in said
channel.

: WALTER H. CHAMBERS.
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CERTIFICATE OF CORRECTION,
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Henry Van Arsdale
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