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Application filed February 17,1904, Serial No, 193,972

To all whom it may concern:

Be it known that X, Samurr N. McCLraN, a
resident of Cleveland, Ohio, have invented a
new and useful Improvement in Gas-Operated
(Guns, which invention is fully set forthin the
following specification.

My invention relates to improvements in
gas-operated firearms; and the object of ihe
invention is to control and utilize the powder-
gases for counteracting the recoil of the gun,
reduce and control the 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. specifieally stated, the object of the
invention is to provide a construction of gun-
barrel having circumferential grooves asso-
ciated 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 auntomatically-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 codperate with
each other to contrdl the powder-gases and
pressures for reducing the recoil, operating
the gun, and controlling the effects of the pow-
der-blast at the muzzle of the gun, also to pro-
long and control the operation of the powder-
gas and to provide auxiliary means for con-
trolling its pressures.

A more specific object is to combine a con-

struction of gun-barrvel for counteracting the
recoil and controlling the powder-gases and

utilizing the powder energies with a gun-op-
erating device so connected to the barrel that
it may be assembled and disassembled with-
out tools, possess the required strength of
parts, and be easily and cheaply manufac-
tured.

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

cylinder and a portion into the atmosphere.
The said interrupting and defiecting 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
are deflected into vent-ports passing through
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-surfaces and associated vents, acts to re-
duce and resist the recoil and minimize the
injurious effects of the blast at the gun’s muz-
zle. In addition to this such construction
serves to reduce the energy of the gasesin
the gun at a point near the muzzle, and by
the present invention the gas is withdrawn
from the barrel at the point where its en-
ergy has been thus reduced to the end that
the violence of the gas within the cylinder
may be reduced to a point where it will effi-
ciently operate the gun without injury there-
to. As a further or auxiliary means of con-
trolling the energy of the gas within the eyl-
inder vent- ports are provided in said cylin-
der, which ports are controlled by a valve au-
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 determined
by the distance between the muzzle end of the
barre!l 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 is provided for hy forming grooves or
ways in a thickened portion of the walls of the
barrel near the muzzle, which grooves or ways
receive corresponding flanges formed either
directly on the front end of the cylinder or on
a sleeve supporting the end of the cylinder.
This forms an efficient 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 illustration is shown
in the accompanying drawings, in which—

Figure 1 isa longitudinal vertical section of

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

provement applied thereto. ¥ig. 21is a trans-
verse vertical section on the line 2 2, Fig. 1.
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Fig. 3 is a broken bottom plan of the barrel
with the cylinder removed and showing the
grooves for receiving the flanges on the eyl-
inder-supporting sleeve, and Tig. 4 is a frong
elevation of the end closure of the gas-cyl-
inder.

Referring to the drawings, in which like ref-
erence-numerals designate like parts, 1 indi-
cates the forward or muzzle portion of a gun-
barrel, whose walls are thickened for a short
distance, as at 3, after which the extreme muz-
zle portion 4 is preferably reduced in thick-
ness. Within the thickened portion 8 of the
walls rearwardly - facing resistance-surfaces
are formed, upon which the gas-current im-
pinges. These resistance-surfaces preferably
are substantially normal to the gun-bore. One
convenient way of obtaining such surfaces is
by cutting grooves 5 on the interior of the
barrel where the thickened walls 3 are located,
said grooves preferably having arearwardly-
facing wall substantially normal to the gun’s
axis and another wall oblique thereto, as
shown. Associated with some or all of said

resistance-surfaces are vent-ports 6, passing |
| the shoulders 11 11, the plug 14 having been

through the walls of the gun in any desired
direction. - As here shown, these vent-ports
are located in planes radial to the gun and are
rearwardly inclined in order that the vented

gases may be dirvected rearwardly and by their |

reaction on the surrounding atmosphere may
oppose the recoil of the gun. Such rearward
inclination of the vent-ports is not essential,
however, as many of the advantages of the in-
vention may
are not rearwardly inclined. TFor 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 eylinder 7 is attached at its forward end
to the barrel in any suitable manner, prefer-
ably by inserting it into a sleevo 8, having
dovetailed fanges 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. Preferably 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 192 extending along a portion of its
upper side, and this slot 12 ig here shown as
of sufficient length and width to cover three
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 is 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-

be secured with vent-ports which ,
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pinging upon the resistance-surfaces of the
grooves 5 and vented through those ports 6
which are opposite the slot 12 may pass into
the cylinder7. The forward ends of the eyl-
inder 7 and sleeve 8 are closed by a screw-
plug 14 engaging serew-threads in the sleeve,
the plug being provided with a projecting
polygonal hub 15, which serves as a guide for
a valve 16, controlling ports 17 through the
plug. This valve 16 is retained vieldingly on
its seat 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
valve 16 is in the formof acylinder, which can
reciprocate but not turn upon the hub 15, and
has two holes or openings 21 21 formed in its
walls. A piston 22 is mounted in the cylinder
T and has attached thereto or forming a part
thereof .a piston-rod 23, which may be con-
nected o the hreech mechanism or other oper-
ating parts of the gun.

The parts are readily assembled and dis-
assembled. The flanges 99 on the sleeve 8
are slipped into the grooves 10 10 from the
rear and are pushed forward 1until they abut

previously screwed into the front end of the
sleeve by slipping the valve over the hub 15
and then inserting the screw 20 through the
holes 21 21 in the valve and using said screw
as a lever for turning the valve and with it
the plug 14. The plug 14 being screwed
home, the spring 18 is placed in position and
the screw 20 adjusted in the sockot in the hub
15 till the desired tension is secured on the
valve 16. The cylinder 7 is inserted into the
sleeve 8 from the rear and preferably with
its front end abutting the screw-plug 14, and
when the rear end of the cylinder is seenred
to the gun-frame in the usual or any suitable
way all the parts herein shown are Hrmly 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 gases 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
lead to the cylinder T,butthe mostof which lead
to the atmosphere. The gas thus first exerts itg
energy in opposition to the recoil by its ac-
tion on the resistance-surfacos and 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 gas
energy through the ports 8 the energy of the
gus-current issuing from the muzzle is greatly
decreased, thereby lessening the portion of the
recoil due to the muzzle-hlast
the other injurious effects of such blast,.
reduction of the cnergy of the gasin the bar-
rel is also of great importance, since it af-

fords a means whereby the action of the gas
on the piston 99
regulated

in the cylinder 7 may be
and controlled. The dissipation of

and eliminating
This 1

70

75

8o

go

95

T00

‘103

120

130



15

20

25

45

o
U

6o

785,874

the gas energy through those ports 6 which
vent to the atmosphere materially reduces
the energy of the gas entering the cylinder,
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 cylinder
thus obtained the vent-ports 17 and valve 16
afford auxiliary means for regulating such
energy, 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
gases upon the piston in the cylinder will be

prolonged during the passage of the projectile ’

through the part 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 the
walls of the barrel at the point where the
groove and vent-ports occur provision is made
against any undue weakening of the barrel
at this point, as well as affording a ready

“means for securing the cylinder to the barrel.

What is chumed 18—

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

2. Ina gun, a gas-cylinder, a barrel having
resistance-surtaces formed on its interior, and

rearwardly-inclined vent-ports formed in the
walls of the barrel and associated with said
surfaces and venting into said cylinder.

3. Inagun, a gas-cylinder, a barrel having
resistance-surfaces formed in its interior, and

-vent-portssymmetrically arranged around the

gun-barrel, some of said ports venting to the
cylinder and some of thein to the atmosphere.

4. Ina gun, a gas-cylinder, a barrel havirg
resistance- surtaces formed on its interior, and
rearwardly-inclined vent-ports symmetrlcallv
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, & pis-
ton thm ein, and means interrupting and de-
flecting a portlon of the gas-current into said
eylinder and a portion mto the atmosphero

6. In a gun, a barrel, a gas-cylinder, a pis-
ton therein, means interrupting and deflecting
a portion of the gas-current into said ey Imdu
and a portion mto the atmosphere, and means
limiting the pressure in said cylinder.

Ina gun, a gas-cylinder, a barrel having
interior cir cumferential grooves and vear-
wardly - inclined later al vents extending
through the walls of the barrel from said
grooves to said cylinder.

8. In a gun, a gas-cylinder, a barrel having
interior cwcumterentlal grooves and rear-
wardly - inclined lateral vents extending

through the walls of the barrel from said
grooves to said cylinder,and other rearwardly-
inclined lateral vents extending through the
walls of the barrel from said groov es to the
abmoqr)hom

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

10. Inagun, 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.

11. Inagun, agas-cylinder, a barrel having
a plurality of rearwardly-facing surfaces dis-
posed on its interior in planes substantially
normal to the axis of the barrel, and a - plu-
rality of rearwardly-inclined vents passing
through the walls of the barrel in proximity

o said surfaces, and leading from the interior
of the barrel to the gas-cylinder.

12. Inagun,agas-cylinder, a barrel having
a plurality of rearwardly-facing surfaces dis-
posed on its interior in planes substantially
normal to the axis of the barrel, and a plu-
rality of rearwardly-inclined vents in proxim-
ity to said surfaces, some of said 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 series of lateral vents formed in
its walls, the vents of each series being arranged
in a plane substantially at right angles to the

xis of the barrel, some of the vents leading
to the gas- cyhnder and some of them to the

v atmosphere.

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 cylinder.

15. Inagun, a gas-cylinder, a barvel having
its walls thickened near its muzzle, and a
flange -and - groove connection between said
thickened barrel portion and said gas-cylinder.

16. Inagun, agas-cylinder, a barrel having
a thickened portion near the muzzle with lon-
gitudinally-extending grooves formed there-
in, and means supporting said cylinder and
h‘wino flanges engaging said grooves.

Tn a gun, a barrel ha,vmo means reduc-
ing the gas energy within the barrel, a cyl-
mdel communicating with the bore of the bar-
rel, and an fmtom‘mc pressure-reliel device
connected to said cylinder.

18. Inagun, a barrel having its walls thick-
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ened near the muzzle, interior grooves and
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
grooves 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

-y

portion near its muzzle, dovetailed grooves in
said thickened portion open at their rear ends
and having abutments at their front ends, a
gas-cylinder, and cylinder-supporting means
having flanges entering said grooves and bear-
ing against said abutments.

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

ing witnesses.
SAMUEL N. McCLIEAN.

Witnesses:
S. T. CAMERON,
~Rrpve Luwrs.
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