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UNITED STATES

PATENT OFFICE.

EBENEZER HILL, OF SOUTH NORWALK, CONNECTICUT.

RECOIL-CUSHION FOR GUN-CARRIAGES.

SPECIFICATION forming part of Lietters Patent No. 379,783, dated March 20, 1888,
| Application filed January 16, 1883. Serial No. 260.801. (No model.)

Io all whom it may concern: |

Be it known that I, EBENEZER Hirr, of
South Norwalk, in the county of Fairfield and
State of Connecticut, have invented a new -
provement in Reeoil- Cushions for Gun - Car-
riages; and I do hereby declare the follow-
ing, when taken in connection with acecom-

panying drawing and the letters of reference

marked thereon, to be a full, clear, and exact
description of the same, and which said draw-
ing constitutes part of this specification, and
represents a longitudinal sectionalside view of
4 gun - carriage, the section being centrally
through the cushion-eylinder.

This invention relates to an improvement in
the cushions which are arranged to resist the
recoll of guns in the larger class. Under the
usua: construction of this class of onn-car-
T1ages a portion of the earriage is hung upon
a pivot at one end and supported upon con-
centric tracks. This first part of the carriage
forms guides upon which the second or upper
part of the carriage is arranged, and so that
the said second part may move toward and
from the center of motion of the first part,the
gun being supported on the said second or ap-
per part of the carriage. This is a common
construction of carriage represeinted in the
drawing. - |

A represents the lower portion of the car-
riage,which is hung upon a pivot, «, at one
end, and supported on tracks B B, so that it
may osciliate in a horizontal plane with the
sald pivot ¢ as its center of motion. Upon
the part B of the carriage the upper or uin-
supporting part, G, is arranged, and so as to
slide on the carriage toward or from its plvot.
The second or upper part, C, of the carriage
carries the gun D, supported thereon by tran-
nions I, in the usual manner. To resist the
recoll in this class of carriages, a cylinder, I,
has been arranged on one part—say the part
A—of the carriage, with a piston, G, therein,
from which a rod, H, extends forward and is
secured to the other—say the upper—part, C, of
the carriage, the piston and rod being in a
plane parallel with the plane of motion of the
sald second part C. Thecylinder F,being sup-
plied with compressed air, forms a cushion to
ald 1n resisting the recoil upon the discharge
of the gun.

- am—

the power of the cushion; and it consists in
combining with the enshion-cylinder a c¢ham-
ber opening into the said eylinder, adapted to
be charged with an explosive material, and so
that an explosion may be produced, the force
of which will enter the eylinder to form a re-
sistance or an increased resistance for the
movement of the piston in the eylinder under
the recoil action.

The cylinder I is constructed with a car-
tridge-chamber, I, opening into the cylinder,
the rear or breech end of the chamber being
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closed by a plug,J. Any breech-closing mech- 6z

‘anlsm may, however, be employed for ciosing

the breech end of the said chamber.

The breech of the chamber I being opened,
a cartridge, K, 18 introduced therein and the
breech closed. The cylinder is then charged
with compressed airinthe usual manner. As
a means for exploding the cartridge, electrical
wires b d connect with the eartridge-chamber,
so that an electric spark may be communi-
cated to the cartridgein the chamber. Atthe
instant of discharging the gun the cartridge
K 18 exploded, delivering its force into the
cylinder and against the piston simultaneously
(or substantially so) with the discharge of the
gun., By this explosion the pressure in the
cylinder becomes instantly increased to a very
great extent, and to that extent the resisting-
power of the cushion is increased.

The cartridge may be prepared with vary-
ing grades of explosives in a common and
well-known manner, so as to make the com-
plete explosion of the cartridge K instanta-
neous or prolonged, as may be desirable.

The recoil-resisting explosion may be pro-
duced by applying to the c¢ylinder a chamber,
L, with which the tube M, through which air
communicates, will pass through the said
chamber. The chamber I, may be charged
with suitable hydrocarbon or other suitable
material, which the air passing into the cylin-
der will take up, and so that the cylinder will
be charged with a highly-inflammable gas.

L’he spark for explosion may be communi-
cated directly to the.cylinder, say, by wires,
(Indicated in broken lines,) and so as to cause
the gas to explode. Such explosion of the gas
will greatly increase the resisting-power of the
cushion.

Lhe object of my invention is to increase | Both the gas-supply and the cartridge may
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It will be understood that the auxiliary

be employed to good advantage, the cylinder | _ )
chamber N may be omitted, as also the aper-

being first charged with explosive gas, and ;

then the cartridge, being exploded, will ignite
the gas. By the combined ferce of the ex-

ploded gas and cartridge the resistance 1s

brought to its highest possible limait.

Either the explosivezcartridge or the explo-
sive gas may be omitted, the same result be-
ing accomplished in either case; butthe resist-
ing-poweris increased by the combined action
of the two. | | | :

The cushion thus formed and highkly com-
pressed under the recoil of the gun-carriage
will possess a very strong reactive force, the
tendency of which is to force the carriage for-
~ward with a greater power than would in some

- cases be desirable. To produce a resistance
or cushion for such forward return of the car-
riage, I provide an auxiliary chamber, N, pref-
erably formed as a part of the cylinder, and
through the piston G, I form a small aperture,
e, and at the rear end of the cylinder I provide
a valve, f, which opens from the cylinder into
‘said chamber N, and at the opposite end of the
cylinder I form a small aperture, g, which
opens into the eylinder on the forward side of
the piston.

Immediately npon explosion in the cylin-
der, as before described, a small portion of the
oas will escape from the recoil side of the pis-
ton through the passage e to the opposite side
of the piston, and the valve f will open and
permit gas to enter and fill the chamber N at
substantially the same pressure as that of the
cylinder, s¢c that the amount of gas is 1n-
creased by substantially the capacity of the
chamber N; but a portion of the gas through
this chamber N will also escape to the forward
side of the piston through the passage ¢, 1t be-
ing understood that these passages e g arc so

small as not to materially interfere with the

efficacy of the cushion.

As soon as the recoil of the carriage 18 ar-
rested and the piston G stops, the reactive
foree of the cushion acts upon the piston and
serves to throw it, with the carriage 1t sup-
ports, forward with great foree; but a cushion
has been formed by the gas which has escaped
to the reverse side of the piston, to resist to
some extent such forward or advance move-
ment of the piston, so that the carriage will

gradually approach its forward position or

place of rest against the cushion formed on the
forward side of the piston.
recoil side gradually diminishes as the gas ex-
~ pands. Thus the gun-carriage will return to
its place of rest with an easy and gradually-
decreasing movement. |

On the return of the piston toward its for-
ward position the valve f closes and prevents
the return of the gas from the chamber N into
the eylinder through thevalve. Consequently
the expansion of the gas in the chamber N
and through the passage g aids in 1ncreasing

The force ¢n the

ture ¢ through the piston; buf I prefer to pro-

vide some means for utilizing the recoil-cushion

as 2 resistance to the return of the carriage. -

The auxiliary chamber may be omitted and
the aperture ¢ through the piston relied upon
as a means for forming the cushion upon the
forward side of the piston, or the passage ¢
may be omitted entirely, and the chamber with
its passages serve to produce the required
cushion upon the forward side of the piston,
it only being essential, so far as this forward
cushion is desirable, that there shall be a pas-
sage of small area leading from the cylinder on
the recoil side of the piston to the cylinder on
the forward side of the piston. |

It is possible that the enshion: formed for-
ward of the piston on the return of the gun
may at times be too strong to permit the gun
to return to its extreme forward position. To
relieve the cushion, and thereby obviate this
difficulty, a cock may be provided as an out-
let forward of the piston—say asindicated ab /"

I claim—

1, A gun-carriage consisting of two parts,
one of whichis hung upon a pivot to swing 1In
a horizontal plane, and which supports the
second part, the said second part arranged
npon said first part free to slide longitudinally
thereon, the gun hung upon said second part,
an air-eylinder in the one part, with a piston
in said cylinder in connection with the other

part to form a recoil-cushion for the gun, and

a chamber opening into said cylinder upon the
recoil side of the piston, the said chamber

adapted to be charged with an explosive ma-

terial, and provided with means for firing said
explosive, substantially as and for the pur-

pose described.

2. A gun-carriage consisting of two parts,
one of which is hung upon a pivot to swing in
a horizontal plane,and which supports the sec-
ond part, the said second part arranged upon
the said first part free to slide longitudinally
thereon, the gun hung upon said second part,
an air-cylinder in one part, with a piston 1In
said cylinderin connection with the other part
to form a recoil-cushion for the gun, and a
chamber opening into said cylinder upon the
recoil side of the piston, the gaid chamber
adapted to be charged with an explosive ma-
terial, and provided with means for firing said
explosive, the said cylinder also constructed
with an auxiliary chamber, with an opening
from the recoil side of the piston inte said
chamber, and also with an aperture opening

from said auxiliary chamber into the cylinder

upon the reverse side of the piston, with a
valve in the opening on the recoil side of the
piston, the said valve adapted to open from
the cylinder into said auxiliary chamber, sub-
stantially as described. | -

3. A gun-carriage consisting of two parts,
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65 the force of the cushion forward of the piston
after recoil.

one of which is hung upon a pivot to swing in
a horizontal plane, and which supports the
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second part, the said second part arranged ] terial, and provided with means for firing said 1o

upon the said first part free to slide longitudi-
nally thereon, the gun hung upon said second
part, an air-cylinder in the one part, with a
piston in said ¢ylinder in connection with the
other part to form a recoil-cushion forthe gun,
and a chamber opening intosaid eylinder upon
the recoil side of the piston, the said chamber
adapted to be charged with an explosive ma-

i

explosive, an aperture or passage of small area
from the cylinder on the recoil side of the pis-
ton to the cylinder forward of the piston, sub-
stantially as and for the purpose described.
EBENEZER HILL.
Witnesses: |
JOHN P. TREADWELL,
H. P. PrRICE.
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