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To all whom it may COncerwm:
Be it known that I, MosES G. CRANE, of
Newton, county of Middlesex, State of Massa-

chusetts, have invented an Improvement in

Gas-Engines, of which the following descrip-
tion, in connection with the accompanying
drawing, is a specification. B

My invention relates to gas-engines in which
the force of an explosion is employed as the
motive power. - |

In engines of this class as herectofore con-
structed the force of the exploding gases
has been applied directly to the engine, but
as the said force is developed very suddenly
a conslderable portion of its effect is taken
up 1n strains upon -the rigid portion of the
machinery, rather than in imparting motion
tothe moving parts. The force arising from
the explosion is of very short duration, as the
exploded gases almost immediately condense,
so that the action of an ordinary explosive-
engine is somewhat like a series of blows ap-
plied to the moving parts, instead of a con-
tinuous pressure. |

My invention consistsin applying the direct
force of the explosion to the compression of a

gas which is “ permanent’’ or incapable of

liquefaction at ordinary temperatures, allow-
ing the said gas in expanding to actuate the
moving parts of the engine. By this arrange-
ment the sudden force of the explosion is ap-
plied to an elastic cushion capable of receiv-
ing it without shock, and the condensation of
the exploded gases is utilized to form a va-
cuum,as in any condensing steam-engine.

In carrying out my invention a cylinder is
employed containing a tight piston, which
normally remains near one end of the said
cylinder, the main portion of which, on one
side of the said piston, is filled with air or
other suitable gas at any desired pressure—as
for instance,the ordinary atmospheric press-
ure.

In operation the explosive mixture is ad-
mitted into the cylinder at the side of the

piston opposite to the space occupied by the

gas just alluded to and exploded, it forcing
the piston against the said air and compress-
ing the same, and the connection of the said
piston with the machinery to be actuated is
such that it moves freely in this direction

Iiupon beginning and throughout its return
movement 1t will engage the said machinery.
By this arrangement the force of the exploded.

gases In expanding will act only upon the air

in the cylinder upon the other side of the

piston, compressing the same until its press-

ure is in equilibrium with the said force at its

maximum,and while the force of the exploded
gases 1S almost immediately reduced by their
condensation the force derived from the said
compressed air in expanding may be applied
gradually and withoutshock to the mechanism,
thus actuating the same economically and
without undue strain upon its parts.

The drawing shows in side elevation a gas-
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engine constructed in accordance with this in- -

vention, the lower part of the cylinder being
shown in longitudinal section. |

The cylinder «, closed at both ends, is pro-
vided with a piston, b, having a piston-rod, ¢,
passing out through a suitable packing or
stuffing-box, d, in one of the heads.

‘The explosive material is admitted below
the piston through an induction-passage, e,
controlled in any suitable manner, as by a
valve, f, operated by a link, g, and tappet-
lever A, properly arranged to be engaged by
a tappet, ¢, on the piston-rod, so that when
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the said piston is at the lowest point in its
stroke, as shown in the drawing, the said

induction-passage will be open; but the mo-
ment the said piston begins its upward move-
ment under the force of the explosion it will
be closed. :

The arrangement employed for 1gniting the .

explosive mixture when gases are used may
consist of the small passage j through the side
of the cylinder, having valves k [ at either end
thereof, the former being properly adjusted

to remain slightly open when the pressure at

the ends of the said passage j is substantially
equal, and adapted to be closed by an unbal-
anced pressure toward the said passage.

A small burner, @, properly protected, is
located just at the outer end of the passage
J, and serves to ignite the explosive mixture,
which, having filled the space below the pis-
ton b, passes out through the passage 7, the
valves £ I both remaining open until the said
mixturels ignited, when the explosion ensues,
producing a great pressure in the ecylinder

without engaging the said machinery, but | below the piston, which at once closes the
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o .of the ratchet p; but in the return moyvement
- of the piston the said pawl engages the said

~valve & and forces the piston up, compressing |

‘the air in the cylinder above it. R
- The piston b and its rod ¢ are so connected
‘with the machinery to be driven (the fly-wheel
n-and the main shaft o of which only are shown) |
that in the said upward movement of the pis- | _ m _ o e
- If desired, the compressed air or gas in the

. ‘ton, caused by the force of the explosion, the
~sald main shaft and machinery connected

10

. therewith are not acted upon. As herein |
shown, the said fly-wheel is: provided with a
.. ratehet, p, and the piston-rod is connected
- bythe pitman r with an arm, s, pivoted loosely |

~at £ upon the main shaft o, and provided with

- apawl, u, so arranged that in the oscillation
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of the arm s, caused by the upward movement

of thepiston, thesald pawl runs over the teeth

ratchet and transmits the force from the pis-
ton to the fly-wheel n. AR -

Tt will be Seen that the force of the exploded

gases beneath the piston act through it only

- upon the air or gas contained in the eylinder

.25

above the said piston, which serves as an elas-
tic cushion, and that consequently no shock -

- is brought upon the rigid portions of the ap-

3

paratus; but as soon as the exploded gases |

begin to condense and relieve the pressure

beneath the piston it is forced downward by
the expansion of the air compressed above it
. and:acts upon the machinery throughout the

- downward stroke of the piston.
. . When the exploded gases have so condensed

. that their pressure is less than that of the at-
mosphere, the valve [ is closed by the exter-
-nal pressure, so that the piston is relieved

~ of back-pressure during its downward stroke
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and the entire energy derived from the explo-
sion 1s imparted to the machinery to be actu-
ated. |

The upper portion of the cylinder ¢ may be
provided with an inlet-passage controlled by
an inwardly-opening valve, (shown in dotted.
lines at w,) so that if any air has leaked out
from the cylinder when compressed it will be

replaced from the atmosphere when the piston |

arrives at the lower portion of its stroke, thus

. avoiding a reduction of the pressure in the

cylinder_above the piston below that of the

50 surrounding atmosphere.
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1 dd not desire to limit my invention to the

the explosive materials.

explosion is received, and be transmitted

| particular form of connecting mechanism =
shown between the actuating-piston and the |
actuated mechanism, nor to any particular de- -
vices for introduecing, mixing, or exploding

~cylinder above the piston » may be led away

by a suitable conduit to operate upon any de-
‘sired kind of motor, instead of being applied
to the same piston by which the force of the

“therefrom directly to the machinery; but in

such case it will be necessery to maintain the

-pistoun at the highest point attained by it after
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an explosion, keeping it there until the ex-

pansive force of the air so compressed has -
been sufficiently utilized. . -

I celaim—

1.  In a gas-engine, the 'cylinder and piston

‘therein, the said cylinder containing upon one
side of the piston an elastic fluid or gas, com-
bined with means for introducing and explod-

‘ing an explosive compound in the said eylin-
der on the other side of the piston, and con-
‘necting mechanism between the piston and the
‘machinery to be aectuated thereby, arranged

o

to be operative on the said machineryonly on

the return-stroke of the piston produced by

theexpansion of theair compressed by theout- 8o - S

stroke of said piston incident tothe explosion,

sion, and the other receiving an explosive
compound acting by explosive force to drive
the piston against the body of elastic fluid or
gas and compress it, and means to utilize the

effective force of the compressed fluid or gas,

substantially as described. . _
Intestimony whereof I havesigned my name

{ subgstantially as and for the purpose described.
2. Acylinder provided with a piston divid-
ing it into two compartments, one containing
| an elastic fluid or gas to be compressed, and
to thereafter exert a useful effect by expan- =
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to thisspecification in the presence of two sub-

scribing witnesses.

Witnesses:
G. W. GREGORY,
B. J. NOYEs.

MOSES G. CRANE.
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