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1o all whom it may concern:

Be 1t known that I, Samurr N. McCLieax, a
resident of Cleveland, Ohio, have invented a

new and usetful Improvement in Gas-Operated
(runs, which invention is fully set forthin the | _
are deflected into vent-ports passing through

tollowing specification.

My invention relates to improvements in
gas-operated firearms; and the object of the
Invention is to control and utilize the powder-
eases for counteracting the recoil of the aun,
1educe and control Lhe injurious effects aris-
ing from the powder-blast at the muzzle of
the gun, and control and utilize the powder-
gas to operate the gun; also, to associate the

recoil-controlling construction with a device |

for operating the gun in such manner as to
control the action of the powder energies in
the operation of the gun.

More. specifically st.aited, the objeet of the
invention is to provide a construction of gun-
barrel having circumferential grooves asso-
clated with vents, part of which communicate
with the action of the gun and part with the
air, and to provide in connection therewith an
auxiliary automatically-controlled valve for
controlling the gas-pressures.

A further object is to provide in a gas-op-
erated gun a construction of gun-barrel and
gun-operating device which cooperate with
each other to control the powder-gases and
pressures for reducing the recoil, Opmfttmo
Lhe gun, and contmllmg the effects of the POW-
der- blast at the muzzle of the gun, also to pro-
long and control the operation of the powder-
008 .:md to provide auxiliary means for con-
Lmlhno its pressures. |

A more specific object is to combine a con-

struction of gun-barrel for counteracting the
recoil and contmllmw the powder-gases and

utilizing the powder energies with a gun-op-
erating devwe so connected to the barrel that

1t may be assembled and disassembled with-

out tools, possess the required strength of
parts, and be easily and cheaply manuf&c—
tured. -

With these objectsin view the invention con-
sists in a gas-cylinder provided with means
for transmlttmu power to operate the gun,
combined with means interrupting and de-
lecting a. portion of the gas-current into the

I_|

cylinder and a portion into the atmosphere.
The said interrupting and deflecting means
preferably take the form of resistance-sur-
faces on the interior of the gun-barrel, against
which the gases impinge and by which they

the walls of the gun and leading some to the
atmosphere and some to the gas-cylinder.
This construction of barrel, with the resist-
ance-surtfaces and mqachtnd vents, acts to re-
duce and resist the recoll and mmmnxe the
injurious effects of the blast at the gun’s muz-
zle. In addition to this such comtructwn
serves to reduce the energy of the gases in
the gun at a point near the muzzle, “and by
the present invention the gas 1s withdrawn
from the barrel at the point where 1ts en-
erey has been thus reduced to the end that
the violence of the gas within the eylinder
may be reduced to a point where 1t will effi-
ciently operate the gun without injury there-
to. As a further or auxiliary means of con-
trolling the energy of the ¢as within the eyl-
inder vent- ports are provided in said cylin-
der, which ports are controlled by a valve an-
tomatically opening when the pressure within
the cylinder exceeds a predetermined amount.
The duration of the action of the gases upon
the operating mechanism will be determmed
by the distance between the muzzle end of the
barrel and the point where the gas from the
barrel enters the gas-cylinder.

In addition to the features mentioned above
the ready assemblage and disassemblage of the
parts 1s provided for by forming grooves or
ways 1n a thickened portion of the walls of the
barrel near the muzzle, which grooves or ways
recerve correspondi ng ﬂ.fmges formed either
directly on the front end of the cylinder or on
a sleeve supporting the end of the cylinder.
This forms an eficient and casily-machined
construction for uniting the parts.

Various mechanical expressions may be
given to the inventive idea involved, one of
which for the purpose of 1llustration is shown
1n the accompanying drawings, in which—

Figure 1 is 4 longitudinal vertwal section of

the muzzle end of a gun-barrel with my im-

provement applied thereto. ¥ig. 21is a trans-
verse vertlcal section on the line 2 2, Fig. 1.
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~erence-numerals designate like parts, 1 mdi-
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- convenient way of obtaining such surfaces is
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35
- are not rearwardly inclined. For

‘with the eylinder removed and showing the
grooves for receiving the flanges on the eyl-

“barrel, whose walls

- sald grooves preferably having a rearwardly-
~tfacing wall substantially normal to the gun’s

shown.  Associated with some or all of said
- resistance-surtfaces are vent-ports 6, passing

‘direction. As here shown, these vent-ports

Inclination of

=

Fig. 3 is a broken bottom plan of the barrel

|

inder-supporting sleeve, and Tfig. 4 1s a front

elevation of the end closure of the gas-cyl-

inder. _ -
Referring to the drawings, in which like ref-

cates the forward or muzzle portion of a gun-
are thickened for a short
distance, as at 8, after which the extreme muz-
zle portion 4 is preferably reduced in thick-
ness. Within the thickened portion 3 of the

are formed, upon which the gas-current im-
These resistance-surtfaces preferably
are substantially normal to the gun-bore. One

by cutting grooves 5 on the interior of the -
barrel where the thickened walls 3 are located.

axis and another wall oblique thereto, as

through the walls of the gun 1n any desired
are located in planes radial to the gun and are
rearwardly inclined in order that the vented
gases may be directed reary ardly and by their
reaction on the surrounding atmosphere may
oppose the recoil of the gun. Such rearward
the vent-ports is not essential,

and then inserting the

‘home,

however, as many of the advantages of the in-

vention may be secured with vent-ports which
example,
radial ports may be and sometimes are em-
ployed. Preferably these vent-ports 6 are ar-

ranged in symmetrical series around the gun- |

barrel in order that the gas may be vented
evenly and uniformly. thereby avoiding any
tendency of the vented gases to move the bar-
rel from the line of aim.

A cylinder 7 is attached at its forward end
to the barrel in any suitable manner, prefer-
ably by inserting it into a sleeve 8, having
dovetailed flanges 9 9, which take into corre-
sponding grooves 10 10, formed in the under
side of the thickened portion 3 of the barrel,
Figs. 2 and 3. Pretferably these grooves 10
10 are open at their rear ends and closed at
their forward ends, thereby affording stop-
shoulders 11 11, against which the forward
ends of the flanges 9 9 abut. The sleeve 8
has a slot 12 extending along a portion of its
upper side, and this slot 12 is here shown as
of sufficient length and width to cover threce
rows of the vent-ports 6 through the entire
length of said rows. Tt is manifest, however,
that the dimensions of this slot may be varied
to suit the requirements of particular gun and
character of ammunition employed. A slot
13 1s also formed in the cylinder 7, and when
the cylinder is in place in the sleeve this slot
13 registers with the slot 12, so that gases im- .

785,074

pnging upon the resistance-surfaces of the
grooves 5 and vented through those ports 6
which are opposite the slot 12 may pass into
the cylinder 7.  The forward ends of the cyl-
inder 7 and sleeve 8 are closed by a screw-
plug 14 engaging screw-threads in the sleeve,
the plug being provided with a

plug. This valve 18 is retained yieldingly on

1ts seab by a spring 18 reacting between the

valve and an annular shoulder 19 on a screw-
plug 20, entering a socket in the hub 15, The

walls rearwardly - facing resistance-surfaces | valve 1615 1n the formof acylinder, which can

reciprocate but not turn upon the hub 15, and

‘has two holes or openings 21 21 formed in its
A piston 22 is mounted in the cylinder
7 and has attached thereto or forming a part
thereof a piston-rod 28, which may be con-

walls.

nected to the breech mechanism or other oper-

ating parts of the gun.

~ Lhe parts are readily assembled and dis-

assembled. The flanges 9 9 on the sleeve &
are slipped into the grooves 10 10 from the

rear and are pushed forward until they abut
- the shoulders 11 11. the plug 14 having been

previously screwed into the front end of the
sleeve by slipping the _ b
screw 20 through the
holes 21 21 in the valve and using said screw

as a lever for turning the valve and with 1t

the plug 14. The plug 14 being screwed

, projecting
polygonal hub 15, which serves as a guide for
a valve 16, controlling ports 17 through the

valve over the hub 15

the spring 18 is placed in position and
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the screw 20 adjusted in the socket in the h ub

15 tull the desired tension is secured on the

TOO

valve 16.  The cylinder 7 is inserted into the _

sleeve 8 from the rear and preferably with

1ts front end abutting the screw-plug 14, and
when the rear end of the cylinder is secenred
103

to the gun-frame in the usnal or any suitable
way all the parts herein shown are firmly se-
cured In position. It will he seen that no
tools are required for the assem blage or dis-
assemblage of the parts.

In operation the cases of discharge strike
upon the rearwardly - facing walls of the
grooves 5 and are vented through the rear
wardly-inclined vent-ports 6, some of which
fead to the eylinder 7. hut the nost o which lead
to theatmosphere. The gas thus first exerts it
energy in opposition to the recoil DY its ac-
tion on the resistance-surfaces an offers fur-
ther resistance to the recoil by its reaction on
the atmosphere as it escapes through the ports
6. By thus dissipating a portion of the oas
energy through the ports 8 the energy of the
gas-current issuing from the muzzle is greatly

decreased, thereby lessening the portion of the |

recotl due to the muzzle-blast and eliminating
the other injurious effects of such blast. This
reduction of the cnergy of the gasin the bhap-
rel is also of oreat importance, since it af-
fords a means whereby the action of the oas
on the piston 22 in the cylinder 7 may be
regulated and controlled.

The dissipation of
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the gas energy through those ports 8 which

vent to the atmosphere materially reduces
the energy of the gas entering the eylinder,
and hence the violence of its action on the
operating parts of the gun. In addition to

the control of the gas energy in the cyvlinder

thus obtained the vent-ports 17 and valve 16
afford auxiliary means for regulating such
cnergy, since the valve will open when the
pressure in the cylinder is greater than de-
sired, and thereby reduce the pressure to the
desired degree.

It will be understood that the action of the

0nSes upon the piston in the cylinder will be
})1'01011 ged during the passage of the projectile

thr mwh the par £ 4 of the barrel, and by con-
Structing this portion to suit the character of

gun and ammunition used the duration of the
gas action upon the piston may be entirely

controlled.

It will be perceived that by thickening t
walls of the barrel at the point where t

1¢
1C

oroove and vent-ports oceur provision is made

against any undue weakening of the barrel
st this point, as well as affording a ready

“means for securing the cylinder to the barrel.

What is cla,lme{l 1S—

1. In a gun, a gas-cylinder, a J‘Llle] having
resistance - surfaces formed on its interior.
vent-ports associated with said surfaces, some
ot said ports venting into the gas-cylinder and
some of them to the atmosphere.

2. Inagun, a gas-cylinder, a barrel having
resistance-surfaces formed on 1ts interior, and
rearwardly-inclined vent-ports formed in the
walls of the barrel and associated with said
su 1"&1.065 and venting into said cylinder.

3. Inagun, a gas- cvlindex a barrel having
l'btsxstance-suﬁaces formed in its interior, and
1e
gun-barrel, some of said .ports venting to the
cylinder and some of themn to the atmosphere.

4. Ina gun, a gas-cylinder, a barrel havirg

arranged around the gun-barrel, some of said
ports venting to the cylinder and some of
them to the atmosphere.

. In a gun, a barrel, a gas-cylinder, a pis-
ton thel em, and means interrupting and de-
flecting a portlon of the gas-current into said
cylinder and a portion into the atmoaphf‘ro

6. In a gun, a barrel, a gas-cylinder, a pis-

ton thewm mefl,nqmtenlmtm » and deflecting

o portion of the gas-current into said cy lmdu
and a portion into the atiosphere, and means
limiting the pressure in said cylinder.

7. In a gun, a gas-cylinder, a barrel having
interior mmum‘remntml orooves and rear-

vardly - inclined lateral vents extending
thI ough the walls of the barrel from Sfud
orooves to sald cylinder.

3. In a gun, a gas-cylinder, a barrel having
interior cwcumferentla] ocrooves and rear-
wardly - inclined

lateral vents extending .

through the walls of the barrel from said
orooves to satd cylinder,and other rearwardly-
inclined lateral vents extending through the
walls of the barrvel from said groov es to the
at, moqphm C.

In a gun, a gas-cylinder, a barrel having
intm'ior circumferential grooves and lateral
vents extending through the walls of the gun-
barrel trom said grooves to said cylinder, and
other lateral ventsextending through the walls
of the gun-barrel to the atmosphere.

10. Ina gun, a gas-cylinder, a barrel having
a plurality of rearwardiy-facing surfaces on
its interior, and a plurality of lateral vents in
proximity to said surfaces and leading from
the interior of said barrel to said eylinder, and
a plurality of other lateral vents leading from
the interior of the barrel in proximity to said
surfaces to the atmosphere.

1. Inagun,agas-cylinder, a barrel having
a plurality of rearwardly-facing surfaces dis-
posed on its interior in planes subcstantifﬂhf
normal to the axis of the barrel, and a plu-
rality of rearwardly-inclined vents passing
through the walls of the barrel 1n proximity
to said surfaces, and leading from the interior
of the barrel to the oaS-Cy Linder.

12. Inagun,a O“as-cvlmder, a barrel having

| a plar ahty of rearwardly-facing surfaces Jis

posed on 1ts inferior in planes substantially

-normal to the axis of the barrel, and a plu-

rality of rearwardly-inclined vents in proxim-
1ty to said surfaces, some of saild vents lead-
ing from the interior of the barrel to the gas-
cylinder and some of them leading from the
interior of the bharrel to the atmosphere.

13. In a gun, a gas-cylinder, and a barrel
having several seriesof lateral vents formed n
1ts walls,the vents of each series being arranged
in a plane substantially at right angles to the

ax1s of the barrel, some of the vents leading
to the oas—-(,yhnder and some of them to the

T atmosphere.
reﬁlsmnce-surtaces formed on its interior, ahd |
rearwardly-inclined vent-ports wmmetmcallv -

14, In a gun, a gas-cylinder, and a barrel
having several series of rearwardly-inclined
lateral vents formed in its walls, the vents of
each series being symmetrically arranged in
a plane substantially normal to the bore of
the gun, some of said vents emptying to the

- atmosphere and some of them to said eylinder.

15. Inagun, a gas-cylinder, a barrel having
its walls thickened near its muzzle. and a
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Hange -and - groove connection hebween sa,ld |

thickened harrel portion and said gas-cylinder.

16. Inagun, agas-cylinder. a harrel having
a thickened pul*blon near the muzzle with lon-
gitudinally-extending o grooves formed there-
in, and means supportmo said eylinder and
hfwmo flanges engaging said grooves.

In a gun, a barrel luwnm means reduc-
ing the gas energy within the barrel, a cyl-
inder communicating with the bore of the bar-
rel, and an antomabic pressure-relief device
connected to said cylinder.

18. Ina gun, a barrel having its walls thick-

| i "lf[

120

125

130




10

—— '_" Tl - - "

ened near the muzzle, interior grooves and | portion near its muzzle, dovetailed grooves n

vent-ports formed in said thickened portion,

and a gas-cylinder secured to said thickened |

portion and communicating with the gun-
bore.

19. Inagun,a barrel having its walls thick-
ened near the muzzle, interior grooves and
vent-ports formed in said thickened portion,
the barrel being prolonged in front of said
orooves and ports, and a gas-cylinder secured
to said thickened portion and communicating
with the gun-bore.

20. In a gun, a barrel having a thickened

——

said thickened portion open at their rear ends
and having abutments at their front ends, a
oas-cylinder, and cylinder-supporting means
havine langes entering said grooves and bear-
ing against said abutments.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ine witnesses.

SAMUEIL N. McCLIEAN.

Witnesses:

S. 1. CAMERON,
Rreve Lowrs.
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