- No. 757,215, . . - PATENTED APR. 12, 1904.
B : - J. I. MURRAY,
EXPLOSIVE ENGINE,

APPLICATION FILED JULY 8, 1903, -

~ NO MODEL-




5

No. 757,215,

- = - -

JOHN J. MURRAY, OF CLEVELAND, OHIO, ASSIGNOR OF ONE-HALF TO

T

Patented April 12, 1904,

i' L - | “‘1 S ;1'%_1; E '1.
CATENTT @}B HICKH.

. I’

'DAVIS D. HOBBS, OF CLEVELAND, OH10.

 EXPLOSIVE-ENGINE.

SPRECIFICATION fﬂrming part of Letters Patent No.' 757,215, dated April 12, 1804,

Apgliuntiﬁn filed July 8, 1903,

Serial No. 164,646, 'No model,

To el whopy it MLl CORCEr . |
Be it known that I, Joux J. MURRAY, a cit1-

zen of the United States, residing at Cleveland,
in the county of Cuyvahoga and State ot Ohio,

5 haveinvented certain new and useful Improve-
ments in Kxplosive-Engines; and 1 do declare
that the following is a full, clear, and exactde-
seription of the tnvention, which will enable

to make.and use the use.
My invention relates o explosive-engines;

and the invention consists in an explosive-en-

vine of the hydrocarbon type, in which there

is an explosion at every stroke of the piston,
making, essentially, a two-cycle engine, all as
hereinafter fully described, and. particularly

pointed out in the claims.

In the accompanying drawings, Iigure11s |

o cross-section of the engine on a line corre-
sponding to z «, Fig. 2; and Fig. 2 1s a longi-
tndinal central séctional elevation of the en-
gine, showing all the ports open. -
Asthusshown, the engineiscomprised prac-
~tically within two main parts A and B, the
part A representing the cylinder and B the
niston. The eylinder is provided with trun-
nions @ and ¢ centrally at its sides, on which
it is adapted to have such slight rocking or
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vibrating movement as a reciprocating piston

“may require to work thérewith, and the bear-
ing « of trunnion @ is provided with vapor-
induction port or passage 2 and the trunnion
« with an eduction or exhaust port or pas-

sage 3. This is the preferred style of con-

struction: but these ports might be planned
with a different line of entrance and exhaust
and still serve my purpose. S

(! represents the cylinder-head, which has
a hollow or cylindrical inward extension ¢,

40 gpproximately half the depth of the engine-

¢viinder and having the face thereof neariy

in line with the axis of rotation of the eylin-
der on its trunnions.  Between the wall of the
 eyvlinder and said éxtension there is anannulay
45 spaee 5, open to the inlet-port 2 at opening 4
through the wall of the eylinder, and for
which any suitable sort of valve or cut-off K
or valve mechanism may be provided which
isadapted to prevent the gas from being driven

others skilled in the art to which it appertains

hack when compression oceurs in said annular
space 5. - The piston itself is provided with
an annular walled chamber 8 of its own, hav-
| ing a single inlet and outlet port 7T as its only
means of communication, first to receive the
oas at the time of compression by way of re-
cess 6 and then to exhaust the fresh supply of
oas into compression and explosion chamber

the piston has about completed 1ts return
stroke, as in Kig. 2. | _ |
The gasissuing from the chamber 8 through

ing plate D and is diverted downward, so as
to avoid as much gs possible flowing to the ex-
haust-port 9. A slight quantity of gas or
vapor will naturally escape through this port
when the internal chamber or space 10 of the

ber 8: but the waste in this way 1s so com-
paratively slight as not to be in itself of ma-
terial consequence, and especially since the
ports remain open only momentarily before

closes the said passage.

 Suitable packing is provided for the piston
at all necessary points, thereby avoiding leak-
age and utilizing the full volume of gas ex-
ploston. - o | |
~ In operation the piston plays back and forth
in the annular space 5, as already indicated,
and when it travels forward on its so-called
against extension or compression head C, and
when this compression has reached its maxi-
mum ignition and explosion follow. This
drives the piston back with power until it
veaches a position substantially as in Fig. 2,

through ports 9 and 8 and the fresh gas in
chamber 8 rushes out through the port 7and
§lls the interior 10 of the piston ready for an-
other stroke and explosion. Thus it follows

charee and explosion, and & two-cycle engine
is formed which is of the highest eficiency
and evolves the greatest possible amount of
power within the limits of its size and capac-
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of space 10 in the interior of the piston when

piston has been filled from its annular cham-

‘the piston resumes its forward stroke and

‘““explosion - stroke” it compresses the gas

when the products of explosion exhaust
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port 7 impinges against the batle or retard-
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that every stroke of the piston has its new
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ity. When the piston retires, as.in kig. 2, 8
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vacuum is produced, which causes the annular |
chamber 5 to fill with mixed gases or gas mix- :
ture, the proportions of which have been first
duly determined; and the valve mechanism

which closes port 4 is adapted to close immie-

diately upon the forward movement or stroke |
of the piston, thus causing ous in chamber 5
~annular chamber with gas on the compression-
- stroke of the piston, and the piston having an
outlet - port from the said annular chamber

to be compressed there] n and under such coni-
pression to rush in and (ill annalar chamber 8
of the piston.

it will be noticed as a peculiar feature of |

this invention that the piston itself is of a dual
character, not only serving to take the force
of the explosion, as usual, but to carry its
own charge of vapor or gas hack with it after
each explosion, soasto provide a fresh charge
immediately and not wait for an intake-stroke
and then a compression-stroke before acting,
as15 so-cominon in explosion-engines gener-
ally.  Any suitable feans of ignition for the

gas may be provided, and such means are now. |

shown at (x on the face-of head c.
- What I elaim is— |
1. In an explosion-engine, a piston having
an ternal explosion-chamber and a gas-car-
rying thamber about said explosion-chamber

and open thereto through a port, substantially

a3 described.

2. In an explosion-engine, a snitable cylin-

der and a piston therein provided with a cen-

tral explosion-chamber and an annular chum-

ber about the same, said annular chamber con-

nected by a passage with saidex plosion-cham-
ber, and an exhaust-port from said explosion-

chamber, substantially as described.
3. In an explosion-engine, a cylinder pro-

vided with a compression-head extendi ng into

the same from ene end and an annular $pace

between the wall 'of the cylinder and said head

provided with a gas-inlet, in combination with
a piston having an annular chamber adapted

to run'into the said apnular space, and the.

sald parts constructed to fill the said annular

chamber with gas on the forward stroke of
the piston when the explosion occeurs, sub-
stantially as deseribed.
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4. In an explosion-engire, a cylinder pro-

vided with an inwardly-extending explosion-

head and an annular space hetween said head

- and the walls of the ¢ylinder, in combination
- with a piston having an annular chamber

adapted to run into said annular space, said
parts provided with passages to fill the said

into the interior thereof and an exhaust firom

said interior, substantially as described. -

5. The cylinder having an explosion-head
extendingintoone end thereof and a pistonin

' the other end, the said eylinder having an an-

nular space about said head witn a gas-inlet

and a recess in the wall thereof, and the said

piston having a central explosion-chamberand
& gas-recelving space outside said chamber

provided with a lateral passage opening into.

sald chamber and in position to communicate

‘with the said recess in the cylinder on the for-

ward stroke of the piston, substantially as de-
seribed. P

6. Inexplosion-engines,acylinder provided
with an inwardly-extending explosion-head,
in combination with a piston having an explo-
ston-chamber opposite said head and a walled
gas-carrying space having an outlet into the
said explosion-chamber, substantially as de-

scribed.

7. In an explosion-engine, a cylinder hav-

Ing aspace atone end with a gas-inlet, in com-

bination with a piston having a gas-carrying
chamber arranged to run into said space and
provided with an inlet-passage for oas, where-
by on the forward stroke of the piston the
gas-carrying chamber thereof is filled with

£as, substantially as deseribed.

in testimony whereof I sign this specifica-
tlon in the presence of two witnesses.

- JOHN J. MURRAY.
Witnesses: ~ |
Davis D. Hosgs,

JOHN R. Mugrray.
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