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To all whom it may concern: |

Be it known that I, THOMAS J. LOVEGROVE,
of New Egypt, Burlington county, New Jer-
sey, have invented an Improvement in Guns,
of which the following is a specification.

My invention has reference to guns; and 1t
consists of certain improvements, which are
fully set forth in the following specification
and shown in the accompanying drawing,
which forms a patt thereof.

The objeet of my invention is toutilize the
enormous expansive force of highly-heated
liquid retained in a closed receptacle or ves-
sel and permitted suddenly to expand, chang-
ing from the liquid to the vapor form.
 In carrying out my invention I provide a
ocun with suitable devices for heating water
or other suitable liquid to a high degree, and
maintaining the same in theliguid condition,
with provision for supplying said highly-
heated liquid to the breech of the gun.

The drawing is a sectional elevation of a
oun and connecting apparatus embodyling
my invention. . - |

A represents a boiler of any suitable con-
struetion in which water or other liquid 1s
highly heated.

B is a charging-chamber and connects by
a pipe C with the top of the boiler A, and by
a pipe E with the bottom of the boiler A. The
pipe C may have a valve D, and the pipe L
is provided with a check-valve I'.  IFrom the
charging-chamber B the liquid passes through
a pipe H to the breech of the gun I, which
may be made in sections and of phosphor-
bronze or other suitable material. 'T'he pipe
H may have a valve K, if desired.

G is a float-valve adapted to close the pipe
H as soon as the ligquid in the charging-cham-
ber B has been forced into the gun. |

J is the head of the breech, which may be
serewed on or otherwise secured in place af-
ter the projectile L has been inserted.

The operation of the device is as follows:
The shell is placed in the breech of the gun,
as shown in the drawing. Upon closing the
valve K and opening the valve F the charg-
ing-chamber B becomes filled with the highly-
heated liquid from the boiler A. The valve
I* is then closed. The rising of the liquid in
the chamber 1B opens the float-valve G, the
valve K being closed. The valve X is then

1

opened and the pressure of the vapor from
the boiler A, acting through the tube or pipe
C, forces the liquid from the charging-cham-
ber B through the pipe II into the breech
of the gun and discharges the projectile.
When the liquid from the charging-chamber
I3 has has been forced into the gun, the float-
valve G will have closed the entrance to the
pipe 1, so as to prevent needless reduction
of pressure in the boiler A, which would take
place if the vapors passing through the pipe
C were permitted to escape through the gun.

To prevent the movement of the projectile
before the chamber P is fully charged, a con-
nection may be made between the projectile
and the gun, which will normally hold the
projectile to the gun, but will be broken by
the force of the liquid at the moment the
chamber is fully charged. In the drawing I
have shown such a connection. The projectile
is formed with a slotted projection ¢, in which
fits a pin 4, inserted through the breech of
the gun and held in place by a screw-cap j.
When the projectile is fully charged, the

force of the liquid breaks the pin ¢ and re-

leases the projectile. . When the gun 1s re-
loaded, the cap 7 is removed and a new pin 2
is inserted in place.

.- T do not limit myself to the mere details ot

construction herein set out, as they may be
oreatly modified without in the least depart-
ing from the spirit of my invention.

aving now described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 15— | -

1. The combination of a gun, a boiler for
containing a liquid heated to a high tempera-
ture, a pipe or passage leading from the
boiler to the breech of the gun, and valves

to control the passage of the highiy-heated

liguid to said gun.

2. The combination of a gun, a boiler for
containing a liquid heated to a high tempera-
ture, a pipe or passage leading from the
boiler to the breech of the gun, a charging-
chamber arranged in sald pipe or passage, a
pipe connecting the upper part of the boiler
with the charging-chamber, and valves to
control the passage of the highly -heated
liguid to said gun. .

3. The combination of a gun, a boiler to
heat aliquid to a high degree of temperature,
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a charging-chamber, a pipe to supply liquid |
from the boiler to the charging-chamber, a
pipe connecting the upper part of the boiler
with the charging-chamber, a pipe or pas-
sage-way from the charging-chamber to the
breech of the gun, and one or more valves
for controlling the flow of the highly-heated
liquid to the breech of the gun.

4. The combination of a gun, a boiler to
heat aliquid to a high degree of temperature,
a charging-chamber, a pipe to supply liquid
from the boiler to the charging-chamber, a
pipe connecting the upper part of the boiler

with the charging-chamber, a pipe or pas- |

441,676

sage-way from the charging-chamber to the
breech of the gun, a float-valve to control the
passage from the charging-chamber to the
breech of the gun, and a valve to control the

passage of the ligquid from the charging-

chamber to the gunindependent of said float-
valve. - S

In testimony of which invention I have
hereunto set my hand.

CTHOMAS J. LOVEGROVE.

Witnesses:
A. J. DUNN,
- ERNEST HOWARD ITUNTER,
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