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To all whom it may concern:
Be it known that I, HARRY A. SPILLER, a
citizen of the United States, residing at Bos-
" ton, in the county of Suffolk and State of
5 Massachusetts, have invented certain new
and useful Improvements in Pneumatic Re-
coil-Checks for Gun-Carriages; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
10 aswill enable othersskilled in the art towhich
it appertains to make and use the same.
This invention relates to recoil-checks for:
gun-carriages.
The object is to produce an apparatus or
15 system to elevate or depress a gun to any de-
sired angle, totakeup the recoil and counter-
recoil of the same, and return it to loading
position without shock to the structure.
With these objects in view, the invention
consists in a recoil-check for gun-carriages,
comprising a main cylinder containing a pis-
ton adapted to move in the same, an auxil-
iary cylinder or reservoir for containing a
fluid under pressure, such as compressed air,
arranged adjacent to the main cylinder and
communicating therewith at a point beneath
the piston, means by which the compressed
fluid from the reservoir may be admitted be-
neath the piston at will to move the same,
and means by which this fluid under press-
ure, after raising the piston in its cylinder,
may be conveyed to the reservoir; further-
more, in a recoil-check for gun -carriages,
comprising a main cylinder having a piston-
rod moving in the same, a head on the piston-
rod provided with passages, a cylindrical rod
passing within the piston, means for adjust-
ing the position of the rod, an auxiliary com-
pressed fluid-containing chamber, means by
which the compressed fluid may be admitted
at will beneath the piston-head to move the
same, and means by which the fluid, after
raising the piston, may automatically flow to
the auxiliary chamber; furthermore, in a re-
coil-check for gun-carriages, comprising a
main cylinder, the lower head of which has
for a fluid under pressure a passage from an
auxiliary or storage chamber arranged adja-
cent to the main cylinder and communicat-
ing with the same at a point beneath the pis-
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ton, a piston-rod in the main cylinder pro-
vided with a piston-head having chambers
for the passage of a compressed fluid from a
point beneath the piston-head upward, means
by which the compressed fluid may be ad-
mitted beneath the piston to move the same,
means for controlling the passage of thisfluid -
from an auxiliary chamber to the main cyl-
inder, and means for allowing the fluid to es-
cape from the main e¢ylinder; furthermore,in
a recoil-check for gun-carriages, comprising
a main cylinder provided with trunnions by
which it is supported in position on the car-
riage, a piston-rod adapted to move in the
main ¢ylinder and provided with a head hav-
ing passages in the same for compressed fluid,
arod within the piston, a guide collar or sleeve
to move over the rod, having ports, the rod to
slide over the ports regulating the passage of
a compressed fluid through the same, mech-
anism for adjusting the position of the rod,
and means for indicating on a scale the adjust-
ment of the same, and at once the exaet posi-
tion of the rod; furthermore, in a main cylin-
der provided with trunnions by which the ¢yl-
inder and its attending mechanism are sup-
ported in position on the carriage, and con-
taining a piston-rod adapted to move in the
same and having a head provided with pas-
sages through it from below upward, an annu-
lar chamber within the piston-rod, a cylindri-
cal rod in this chamber within the piston-rod,
a guide collar or sleeve on the cylindrical rod,
ports in the collar by means of which commu-.
nication to the annular chamber within the
piston-rod from below is had,the said rod hav-
ing its lower portion somewhat smaller than
its body, this smaller portion being screw-
threaded and extending downward through
the lower head of the main cylinder into a cap
fixed tothe bottom of the main eylinder, mech-
anism connected with and operating to adjust
the rod to open and close the passages in the
piston-head and the ports in the guide-sleeve,
asdesired, a circular passage in thelower head
of the main cylinder having communiecation
to underneath the piston-head by passages
controlled by valves, and communication into
the same from above by ports controlled by
valves, an auxiliary chamber adjacent to the
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the passages C? and C to the space ¢’ under
the piston-head, and then through the ports
a* and passages a® to above the piston-head.
The fiuid passing through the ports ¢*in the
sleeve or collar a® enters the annular cham-
ber A? around the slide-rod Atin the piston,
partly or completely filling the same, as de-
sired, while the fluid passing up through the
passages ¢° in the piston-head enters and
partly or completely fills the annular space E
around the piston-rod in the cylinder. When
these annular chambers A?and E contain the
desired quantity of fluid, the slide-rod A*is
adjusted to close the ports a* and the pas-
sagesal. Thevalve D?isthen turned to close
the passage D and the valve C° to close the
passage Ct. Then the fluid in the reservoir
is raised to a tension which, when it is admit-
ted under the piston-head by opening the
passage D, will be sufficient to force the pis-
ton upward until the.gun mounted thereon is
elevated to battery. Asthe piston moves up-
ward, the fluid in the space E atits top offers
acertain amountofresistance, forming a posi-
tive elastic cushion in the nature of a buffer
to take up any jar when the piston-head ap-
proaches the top of the cylinder A; but as
the pressure increases to a certain predeter-
mined degree it overcomes the resistance of-
fered by a spring check-valve ¢, the 1ift of
which is controlled by a regulating-screw ¢*
at the top of a side pipe E', located outside
of and adjacent to the main cylinder, which
side pipe connects the spaces above and below
the piston-head and conveys the compressed
fluid from near the top of the main cylinder,
above the piston-head, to underneath the
same, thus allowing the piston to complete
its upward movement. Any portion of the
fluid which is not forced out of the annular
space B through this side pipe E’ escapes by
leakage around the piston-head into the space
¢ below the same until equilibrinm is estab-
lished. The fluid in the chamber A®also es-
capes by leakage into the hollow rod A* dur-
ing the short lapse of time when the piston is
being foreed upward.

Upon the discharge of the gun, the energy
of the recoil forees the piston-rod downward
in its cylinder against the compressed fluid
underneath the piston-head. The springsto
close the non-return valves ¢ are of such a
tension that when a certain degree of press-
ure against them is reached they will allow
the valves to open, and the compressed fluid
rushes through these openings into the cir-
cular passage C, and thence through the pas-
sage (? into the reservoir C%.  As the down-

ward descent of the gun slackens slightly be-
fore the piston-head gets to its lowest posi-
tion, the valves ¢ are closed as the pressure
against them decreases, and there will be a
small quantity of air still remaining in the
By the slight

space ¢’ under the piston-head.

overtravel of the ports a® through the cylin-
drical rod A*a portion of compressed fluid
under the piston escapesinto space K, where-
upon an equilibrium pressure will be restored
below the degree necessary toraise the piston,
and at the same time the piston slowly settles

05

70

until the gun thereonisat ¢ rest” orin load- -

ing position. :

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. In a recoil-check for gun-carriages, a

main cylinder containing a piston, having
passages, a chamber within the piston-rod, a
rod passing within the piston-rod and having
a guide-sleeve or collar provided with ports
from below the piston-rod to the chamber
within the piston rod, mechanism for adjust-
ing the position of the rod, and means for
conveying the fluid under pressure beneath
the piston-head to force the piston upward,
substantially as deseribed.

2. In & recoil-check for gun-carriages, a
main eylinder, containing a piston, a cham-
ber within the piston-rod, arod passing within
the piston-rod and having a guide-sleeve or
collar provided with ports, mechanism for ad-
justing the position of the rod, means for
conveying the fluid under pressure beneath
the piston-head to force the piston upward,
and means forliberating the fluid under press-
ure from the chambers above the piston-
head, substantially as described.

3. In a recoil-check for gun-carriages, a
main cylinder, a piston-rod moving in the eyl-
inder, an auxiliary chamber adjacent to the
eylinder, connections between these cham-
bers, means for controlling the connections,
a chamber within the piston-rod, passages
connecting to these chambers from below
the piston, means for controlling these con-
nections, and passages for conveying the com-
pressed-fluid beneath the piston-head to force
the piston upward, substantially as described.

4. A recoil-check for gun ecarriages, com-
prising a main cylinder provided with trun-
nions by which it is supported in position on
the carriage, a piston rod adapted to move in
the main cylinder and provided with a head
having passages from below upward through
the piston, a valve rod passing within the pis-
ton, a guide-collar or sleeve on the said rod
having ports, the valve rod being adapted to
slide over the ports to regulate the passage
of the compressed-fluid through the same,
mechanism for adjusting the position of the
valverod,and means forindicating the adjust-
ment of the same, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

HARRY A. SPILLER.

Witnesses:

DaviD H. MEAD,
I. B. KEEFER.
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