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To all whom it may concern:

Be it known that I, SaAmuEL N. McCLEAN,
a resident of Cleveland, Ohio, have invented a
new and useful Improvement in Recoil-Con-
trolling Means for Guns, which invention is
fully set forth in the following specification.

My invention relates to firearms, and more
particularly to a construction of gun-barrel for
utilizing the energy of the powder-gases to
drive the projectile, oppose the recoil, and to
control the powder energies for various other
purposes in and about the gun.

The invention is applicable to all kinds of
firearms, including hand and shoulder fire-
arms, machine-guns, and ordnance.

In the common gun the powder-gases push

~ the projectile through the barrel and escape
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at the muzzle, performing the sole function of
driving the projectile, and the powder ener-
gies are dissipated in such manner as to pro-
duce a series of correlated and coacting strains
which are injurious to the gun and its mount,
with the associated structure, and involves
complex and costly construction of great
welght and difficult operation, with great dan-
oer of breakage and other injurious effects.

In the present invention the. powder-gases
flow into and through a device which controls
its energy to oppose recoﬂ controls the effects
of the powder-blast, steadies the firing action
of the gun, reduces the flash and sound and
prevents the injurious effect of the powderen-
ergies upon the gun and its mount or support-
ing-platform or associated structure.

In explaining the construction and applica-
tion of the invention to the control of the re-
coil of guns 1t should be understood that the
recoil of the gun is due in part to thé reaction
of the powder-gases between the gun and pro-
jectile and in part to the reaction of the pow-
der-blast between the gun and the air in front
of the gun after the projectile leaves the gun.
- It i1s one object of the present invention to
utilize the energy of the gases in opposition to
the recoil and to also lessen the energy of re-
coil by diminishing that part of the recoildue

to the reaction of the gases ‘between the gun

‘and the air in front of the muzzle.

In my application, Serial No. 190,741, filed

J anuary 26, 1904, of which the present a,pph- 50

cation is a leISlon, I have shown, described,

and generically claimed a gun-barrel havmﬁ'
an 1nterior circumferential groove or grooves
associated with lateral vents, which grooves
afford areas of resistance to the forward flow
of the gas-current within the barrel, and thus

oppose the recoil, while the lateral vents serve

to reduce$he energy of the gas issuing from
the gun’s muzzle, and hence reduce the modi-
cum of recoil due to this cause as well as the
injurious muzzle-blast. Moreover, by inclin-
iIng the vents rearward the Vented gases are
caused to react upon the atmosphere,and there-
by offer effective resistance to the recoil.

In the form of the present invention chosen
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for illustration the gun-barrel is provided -

with a gradually-deepening spiral circamfer-

ential groove on its interior, associated with

a series of lateral rearwardly-inclined vents
so constructed and proportioned that the
gases shall impinge upon the surface of the
oroove, and thus exert a pull in opposition to
to thie recoil, and after impinging upon such
surface the gases will escape in a rearward
direction through the vents, the resulting re-

action of the vented gases on the air oﬂ’ermfr__
Moreover,

a further opposition to the recoil.
this venting of the gases through the rear-

wardly-inclined lateral vents not only offers

opposition to the recoil in the manner de-
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seribed, but also greatly decreases their quan-

hence the energv of the gases which issue

from.the gun’s muzzle, and thereby greatly

diminishes that portion of the recoil of the

tity, tension, and velocity of movement, and -

gun due to the reaction of the gases between
the gun and the air 1n front of the gun.” The

| spiral groove .1s preferably formed with a .
sma,ll pitch, so that its forward walls liein

planes substantially normal to the bore of the

9o

gun—. ¢., but very slightly inclihed there-.

‘to—while the rear walls are in planes ob-
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lique to the gun’s bore gnd slanting forward
and outward from the gun’s bore toward the
outer edge of the forward walls of the goroove.
This enables the powder - gases to Impinge
upon the forward walls of the groove with its
maximum pulling power.

To secure the best results, the area of the
vents assoclated with the groove should bear
such a relation to the area of the resistance-
surface afforded by the walls of the groove as
to secure the desired striking energy of the
powder-gases on the resistance-surface and
the desired reaction of the gases escaping
from the rearwardly -inclined vents and at
the same time obtain the requisite reduction
in the quantity, veloecity, and intensity of the

gases 1ssuing from' the muzzle to minimize

the part of the recoil due to this cause. Pref-
erably the area of resistance offered by the
walls of the spiral groove is arranged so as to
gradually increase from the rear toward the
muzzle, and the area of the vents associated
with such groove is gradually increased in the
same way. This gradual increase in the area
of the resistance afforded by the groove is
obtained by gradually deepening the groove
from its rear end forward, the vents asSsoci-
ated with the groove gradually Increasing in
cross-sectional area from the rear end of the
groove forward, so that the deeper the groove
the larger will be the combined cross-sectional
area of the vents associated with any portion
thereof. 'This results not only in the re-
quired reaction of the gases escaping from
the vents to resist the recoil, but also the re-
duction of the striking energy of the oases
which eventually issue from the muzzle, so
that the recoil due to this latter cause is
largely eliminated or, if not eliminated, is
reduced to a point where it is easily con-
trolled.

The invention is illustrated in the accom-

panying drawings, in which—

Figure 1 is a longitudinal central section of -

the muzzle portion of a gun-barrel embody-
ing the invention, and Figs. 2 and 3 are cross-
sectional details illustrating two kinds of ob-
ligue lateral vents. |

Referring to the drawings, 1 is the muzzle
portion of a gun-barrel which may be inte-
grally formed with or detachably secured to
the rest of the gun-barrel, as may be desired.
Preferably the forward portion of the gun-

barrel has its walls increased in thickness, as-

will be understood from an inspection of Fig.

- 1, until it reaches a point slightly to the rear

of the extreme muzzle end of the barrel,

- 'where 1t i1s again contracted, as shown at 3, S0
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that the walls resume their normal thickness.
Formed within the thickened portion of the
barrel just mentioned is a spiral groove 10,
which gradually increases in depth from its

rearward end, being deepest at its extreme |

ferential spiral
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forward end. The pitch of this groove is
very small, so that the forward wall of the
groove departs but very little from a plane
normal to the bore of the gun. Associated
with the groove is a series of lateral vents 8,
sald vents preferably increasing in cross-sec-
tional area from the rear end of the groove
forward. In addition to this increase in the
cross-sectional area of the vents the angle of
inclination of the vents to the axis of the oun
also gradually increases from the rear for-
ward. This rearward inclination of the vents
places them oblique to the axis of the sun-
barrel. Such obliquity may be either such as
would leave the lateral vents lying wholly
within planes.radial to the gun - barrel, as
shown in Figs. 1 and 2, or in
radial planes, as shown in Fig. 8.

While, as herein shown, the vents are dis-
tributed uniformly along the spiral circum-
terential groove, it is not essential that these
vents should be associated with the entire
length of the groove, since they may, if de-
sired, be omitted from a portion of the aroove,
for example, as shown at the rear two turns
of the groove in Fig. 1.

What is claimed is—

1. A gun-barrel having an interior spiral
groove and lateral vents extending through
the ‘walls of the barrel from said groove.

2. A gun-barrel having an interior spiral
groove and lateral rearwardly-inclined vents
extending through the walls of the barrel from
sald groove. | -

3. A gun-barrel having an interior spiral
groove gradually increasing in depth from one
end to the other, and a series of lateral vents
assoclated with said groove the cross-sectional
area of the vents increasing from one end of
the series to the other.

- 4. A gun-barrel having an interior spiral

groove and a series of lateral vents associated
with said groove, the cross-sectional area of

the ventsincreasing from one end of the series
' to the other. |

5. -A gun-barrel having an interior spiral
groove and a seriés of lateral vents associated
with said groove said vents being oblique to
the gun’s axis. . :

6. A gun-barrel having an interior spiral
groove and a plurality of lateral vents asso-
ciated with said groove and symmetrically ar-
ranged around the barrel.

7. A gun-barrel having a portion of its
walls near the muzzle progressively thickened
in & forward direction, and an interior clrcume-
groove gradually increasing
in depth in a forward direction and located in
the said thickened portion of the gun-barrel.

8. A gun-barrel having an interior spiral
groove and a series of lateral vents associated
with said groove said vents beinginclined rear-
wardly at an oblique angle to the axis of ‘the

clined to such

70

75.

30

go
95

100
105
110
115

120

125




786,230 &

oun, the angle of obliquity increasing from specification in the presence of two subscrib-
the rear end of said series forward. ing witnesses.

9. A gun-barrel having an interior spiral |
oroove and aseries of obliquely-inclined vents
leading through the walls of the gun from said Witnesses: -

OTO0VE. | S. T. CAMERON,

In testimony whereof 1 have signed this GustavE R. THOMPSON.

SAMUEL N. McCLEAN.
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