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To all whonm 7t may concern.:

Be it known that 1, Fravcis 1o PERRY, of
Bridgeport,in the county of Fairfield and State
of Connecticut, have invented certain new and
useful Improvements in Explosive-Engines:
and I do hereby declare the following to bea
full, clear, and exact description of the inver-
tion, such as will enable others skilled in the
art to which it appertains to malke and use the
same.

My Invention relates to an improvement in
explosive-engines, an object of the invention
being to provide an impraved engine of this
character which will dispense entirely with
all valve - gear, the charge being drawn into
the explosion-chambers by the suction of the
piston.

A turther object is to provide an engine
with mmproved means for preventi ng explo-
sions 1n one chamber and at the same time
cffectually cooling said chamber.

With thesc objectsin view theinvention con-
sists in certain novel features of construction
and combinations and arrangements of parts,
as will be more fully hereinafter described,
and pointed out in the claims. |

In the accompanying drawings, Figure 1 is
a view 1n section illustrating my IMprove-
ments. Kig. 2 1sa view on the line & 2 of Fig.
1, and Fig. 3 isan enlareed view Ulustrating
the valve.

1 2 represent cylinders open at their outer
ends, placed end to end, and having a prefer-
ably angular mixing-chamber 3 between them,
as shown in Fig. 2. This chamber 3 may be
constructed in various ways—as, for mstance,
it may be made an integral part of one cylin-
cerand secured to the other by bolts, as shown,
or may be made separate and secured to botl,
and hence 1 do not wish to be limited to any
particular manner of mounting this chamber.
A piston-rod 4, connected in any approved
manner to the drive-shatt, passes througeh both
cylinders 1 and 2 and through the walls of the
mixing-chamber 3,(which also form the ends of
the cylinders,) where suitable gas-tight pack-
ings 5 are provided for therod. Pistons 6 and
7 are secured on the rod 4 in the respective
cylinders 1 and 2 and are so mounted on the

50 rod that when one piston isat its extreme in-

f

- position.

ner position the other will be at the extreme
of 1ts outward thrust.

The respective walls of the mixine-chamber
> are made with one or more ports 8 and 9,
respectively connecting the mixing-chamber
with the cylinders 1 and 2, and said ports are

normally closed by spring-pressed valves 10

and 11, respectively.

One side of the mixing-chamber 3 is made
with a screw-threaded opening, into which is
screwed an Internally-beveled ring 12, form-
Ing a seat for a beveled valve 13, and a plug
14" 1sscrewed into the upper end of the ring 12
and made with a central hole to receive the oil
or gas pipe 14 to discharge oil or eas into the
ring, and said valve 13is made with an auxil-
lary valve 15 to close the pipe 14 when valve
13 1s on its seat. The valve 13 is normally
held upon its seat by means of coiled Springs
16, secured m sockets 17 in the plug 14 and
to which guide-rods 18 on the valve 13 are se-
cured, and said rods 18 are movable in the
sockets 17 to prevent displacement of the
alve,

The sparking mechanism for both eylinders
of my improved engine are precisely alike,
and hence the below deseription of one will
apply alike to both.

A collar 19 is adjustably secured on the rod
4 by means of a set-screwand is provided with-

a bitnrcated lug 20, in which a lever 21 is £ul-
crumed between its ends and disposed at right
angles to the rod. The lever 21 is curved on
one side of 1ts pivotal point to lie against the
collar 19 and prevent any tfurther downward
movement of that end, and a coiled spring 292
15 1nterposed between the other end of the
lever and collar to hold thelever in its normal
A beveled or inclined arm 24, hav-
ing a notch 24%, is secured to the head of the
cylinder in the path of the upper arm of the
lever 21 for the purpose of turning suid lever
on 1ts fulcrum when the piston approaches
the inner end of its throw, and thus moving
the lower beveled end of the lever out of the
path of a beveled spring contact-arm 23, se-
cured to the wall of the cylinder: but when
the lever 21 more nearly approaches the cyl-
inder-head the upper end of said lever will be
made to pass through the noteh 24" by the ac-
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tion of the spring 22, and said spring will |

torce the lever back to its normal position,

with the beveled lower end of the lever in the
path of the beveled upper end of the contact-

arm 23, so that when the piston begoins 1ts
outward movement the beveled contact end of
lever 21 will make sliding contact with the
spring-arm 23, and when 1t slides off of said
arm the spark will be made to explode the
charge. Discharge-ports 25 for the exploded
oases are provided near the outer ends of the
respective cylinders and are made preferably
larger than the inlet-ports to insure the rapid
escape of the exploded gases. .

The operation of my improvements above
deseribed is as follows: When the parts are
in the positions shown in Kig. 1, an explosion
is about to take place in cylinder 1 and the
exploded gases are escaping through the ex-
haust-ports 25 in cylinder 2. As the piston
6 moves outward the contact end of iever 21
will engage contact-arm 23, and upon 1ts es-
cape therefrom a spark will be macde to ex-
plode the charge and force the piston out-
ward. After the piston 6 in its outward
thrust passesa given pointtheex plosive power
of the exploded gases will have been spent,
and as the piston continues to move outward
it will by suction open the valves 10, 15, and

15 and draw the mixed air and gas or oil Into

the cylinder 1.  'When the piston 6 passcs the
discharge-ports 25, the exploded gases will
escape and continue to escape (being replaced
by fresh air and gas) until the piston on its re-
turn movement closes said ports 25, when the
turther inward movement of the piston com-
presses the fresh charge and closes the valves
When the piston nears its extreme in-
ward position, the upper end ot lever 21 will
engage the arm 24 to move the contact end
of the lever out of the path of or around the
contact-arm 23: but as the piston begins its
outward thrust the lever 21 cannot be de-
pressed by the arm 24, owing to 1ts engage-
ment with the collar 19, and hence it will dis-
place said arm instead and permit the contact
end of the lever to make and break contact
with the spring-arm 23 to make a spark ancl
explode the charge, when the operation above
described will be repeated. The operation in
cylinder 2is precisely like that above deseribed
ih connection with cylinder 1, save that the
explosion in this cylinder takes place when
the piston 6 in cylinder 11sinits outward po-
sition, and vice versa, so that an explosion
takes place at every half-revolution of the
drive-shaft, and the explosive force in one
cylinder serves as a motive power to compress
the charge in the other. |

A large air-inlet port 26 is provided In both
cylinders 1 and 2, near the Inner ends thereof,
normally closed by cocks 27, asshown. These
air-inlet ports are provided to permit the ex-
plosions in one cylinder to cease, for when

the air-port 26 is open the movement of the |

piston will simply draw air through toe port
96 and expel it without operating the valves
10 or 11 in the slightest, and the fresh cool
air passing in and out of the cylinder will rap-
idly cool the same if the cylinder be over-
heated. Thus it will be seen that these ports
96 can be alternately opened to cool the cyl-
‘hders without stopping the engine or can
both be opened simultaneously to stop the en-
oine altogether. +

Various slight changes might be resorted
to in the relative arrangement of parts herein
<hown and deseribed without departing from
the spirit and scope of my invention. Hence
1 would have it understood that I do not wish
to confine myself to the exact construction of
parts herein shown and described; but,

Having fully described my invention, what
I claim as new, and desire to secure by Lietters
Patent, 18—

1. In an explosive-engine, the combination
with two cylinders, pistons in sald cylinders

and a piston-rod secured to both ot said pis-

tons. of a mixing-chamber interposed between
ihe heads and communicating through said
heads with the two cylinders for supplying
hoth of said cylinders with the explosive
charge, an air-inlet to communicate with said
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mixing-chamber, a valve for closing said 1n-

let, an oil or gas inlet to communicate with

the air-inlet, a valve for the o1l or gas inlet,

and valves controlled by the pistons tor regu-
latine the supply of the mixed charge to the
respective cylinders.

o In an explosive-engine, the combination

‘with two eylinders and pistons therein, of 2

chamber interposed between the heads ot sald
cylinders, valved inlet-ports for the explosive
charge operated by the suction and compres-
sion ereated by the pistons and a valved a1r-1n-
let port at the explosion end of the cylinder to
prevent the operation of the first-mentioned
valves when said valved air-inlet 1s open, sald

valved parts communicating with said inter-

posed chamber.

3. In an explosive-engine, the combination
with two cylinders, a piston-rod, and pistons
in said cylinders secured to the rod, of a mix-
ing -chamber interposed between the inner
heads of the eylinders for supplying the ex-
plosive charge to both ot said cylinders, valves
‘n the inner heads of the cylinders for regu-
lating the supply of the charge to said cylin-
ders operated by the suction and compression
of said pistons, and large air-inlet ports at
the explosion ends of said cylinders to flush the
«ame with outside air and prevent their oper-
ation and cocks for said ports.

In testimony whereof 1 have signed this
specification in the presence of two subserib-

ing witnesses.
FRANCIS L. PERRY.

Witnesses:
S. W. FosTER,
A. W. BrigHT.
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