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UNITED STATES PATENT OFFICE.

EDWIN E. SLICK, OF PITTSBURG, PENNSYLVANIA,

EXPLOSIVE-ENGINE.

T all whom it may concern: L

Be it known that I, Epwix E.- Brrck. of
Pittsburg, Allegheny county, Pennsylvania,
have invented a new and useful Explosive-
Engine, of which the following is a full,
clear, and exact description, reference be-
ing had to the accompanying drawings,
forming part of this . specification, 1n
which— T '
Figure 1 is a central vertical section show-
ing one form of my improved gas engine;
-Fig. 2 is a top plan view of the same, and

Fig. 3.is'a partial sectional view of a modi- -

fied form. , :
My invention relates to the class. of ex-

plosive engines whergin a charge of mixed |

air and fuel is
exploded. oy A :
~ The object ‘of the in¥ention is to .reduce
or largely prevent the mixture of that por-

fed “into the eylinder and

~ - tion of the burned gases which remains in
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the clearance space after the exhaust stroke,
with the fresh entering charge.

~ _To that -end the invention consists in a
clearance chamber extension for the cylin-

der in connection- with |

1s so arranged that the major portion of the

waste gases is beyond the inlet and in the

clearance space. :

It also consists in. arran

ing the igniter
so that the major portion o

the waste gases

. is beyond it in the clearance space.’

1

In the drawings; referring to Figs. 1 and

2, in which I show a preferred form, 2 rep:
resents a single-acting engine cylinder, 8
the trunk piston, and 4 the connecting rod.
The engine cylinder is preferably cast with

- an end extension 5 of smaller diameter than
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_the cylinder, and arran ed to receive the
burned. clearance gases. I have shown this
extension as located centrally at the end of
the cylinder, with the inlet valve casing 6
secured in one side thereof close to the end
of the cylinder, and the valve casing’7 for

‘the outlet valve secured in the othér side
thereof beyond the inlet valve. These valve
casings may be serewed, -or otherwise se-
cured, in holes' in the clearance chamber,
and are !
8 and-9 for the valve stems 10 and 11." The
inlet and outlet valveés 12 and 13 seat against
-the inner ends of the valve casings, and the
outlet valve is reciprocated by any suitable
connections at its outer end beyond the cas-
ings. 1 have shown the dutlet valve as

opened by the. bell crank lever 14, one arm

-valve,.
-be made. of. any desired.-c_haracter, -end its
.location may be varied, T tave shown the L

a fuel inlet which.

réferably tast with tubular guides.
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stem’ 11, the valve ‘being closed
by the s
agle collar
shown the inlet valve as an sutomatic :suc-
tion.valve, which is closed bY. g ,
bearing against adjustable collar 18 of; the
valve stem 10. This valve however, may

be either automatic or may be ‘positively re- o

ciprocated by -connection with. the moving
part of the engine. ‘The igniting device-19

of which ‘butts against the end :of the out-

et valve
ing 15 bearing ageinst an adjust-
16 on the valve stem. I have

60 °

spring 17

66

18 preferably located at the.inner end of the -

clearance chamber afid opposite :to-the inlet
ustrated -this de-.

valve, as shown. I have

708,

vice -as being ‘the ordinary spark : lug - -

screwed into a hole in the side svall :of the.
with - the :inlet"

clearance . chamber . in line :
The igniting device . may, hawever,

76

cylinder and ‘clearance chamber as provided
with ribs or flanges 20 and 91 for air-chol-: -

ing: but the eonlin

either by liouid or fluid. and :the clearance

{ SPiCE May or may mot-be cooled as‘desired:
a-form similar to"that'
of Figs. 1 and 2, except that the inlet and-
outlet valves 12* and 132 gre located in'side -
‘extensions 22 and 23 of the cylinders and
_Teciprocate in lines parallel with the:fﬁyiin-‘ .
chame-

In Fig. 8 I show.

der axis. In this case the clearance
ber 5% is between the. valves and forms a

may be carried .out

89
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close pocket, containing ‘the igniting deviee -

19® in its lower portion.  In this figure parts
similar to those of Figs.'T and 2 are marked

90: -

with similar numerals with“the letter o ap- - -

plied thereto. oA
In the operation of the
preferably of the four-cycle type, -the cycle

engine, which is.

85

is carried out in the ordinary manner, and .

after ‘the explosion the return stroke of the

piston forces out the burned gases thro_uih' .
t

the exhaust valve which is then open.
the end of this stroke the exhaust valve
closes, and the burned clearance
the ‘ertire clearance chamber,

gases fill
The inlet

106

valve then opens on the next stroke in the -

other direction and ‘the fresh ‘charge is
drawn in. - During this suction inlét stroke

‘the major portion of. the burned . clearance
closed pocket beyond ‘the .’

gases lies in the nd ‘i
inlet valve, and consequently substantiall
the only part of them which' is mixed wit
the entering charge is the small part which

lies in the space in front of the nlet valve,

10t .
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After this stroke, the inlet valve closes, and -
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‘the Teturn stroke of the piston compresses

the charge into the inner portion of the
clearance chamber. There will be a-line of
demarcation between this charge and the
unmixéd burned gases, which will then be

.compressed into the outer part of the clear-

ance space; the charge then being exploded

_will give a large power, because of the small

diluting effect of the burned gases.
The- advantages of my invention result
from providing & special clearance chamber
yocket as an’extension of the cylinder and
which ‘shall contain the major amount of
the burned- clearance gases left in the clear-
ance spaces. In this manner I provide the
necessary velime to. prevent injury to the
cylinder at the time of explosion, while

- largely -preventing- the mixture of suck

20

25

30

35

burned gases with the entering charge. I
can thus use a‘leaner mixture In the enter-
ing charge, while insuring proper explosion.

y making the clearance space between
the piston and the inlet valye less than the
space betwden ‘the inlet .and outlet valves,
the outlet valve being beyond the inlet valve,
I greatly reduce the diluting effect of the
burned waste gases on the fresh charge and
increase the pawer of the charge, as well
as make it more uniform. By placing the
inlet valve. close to the position of the piston
at the end of its stroke toward said valve,
and making.the exhaust valve more remote;,
I greatly reduce the diluting 6f the mixture,
since substantially .the only .part of the.
waste gases which mix with the fresh charge

_is” that between -the inlet ‘}*alvé‘, and the

piston. R T .
The inlet valve may be located in a side
extension of the cylinder at one end instead:
of entering the-clearance chamber; the clear-
ance chamber containing the exhaust: valve
may extend sidewise from .one end of:.ihe
cylinder; the exhaust vaive may be placed
in any part of the clearance chamber; and-
many other charges may be.made without.
defax"ti_ng from my invention. .-.- )
- lelaime— -7 S
1. 'An explosive engine cylinder, having
a clearance chamber of constant volime with
& fuel inlet valve for admitting a- charge-
mixture intermediate the cylinder,and clear--
anice chamber, the volume of.the. clearance

054,218

than that between the engine piston and the
inlet valve; substantially as described..
2. An explosive engine cylinder, having

volume at one eni, an exhaust valve located
in the outer part of such clearance chamber
and a fuel inlet valve for a charge mixture
entering thd ‘clearance chamber near the
cylinder arranged to give a larger clearance
volume between it and the exhaust valve
than. between it and the cylinder proper;
substantially as deseribed. :

3. An explosive engine cylinder having
a clearance” extension chamber at one end,
an exhaust valvelocated within said cham-
‘ber and an igniting device arranged at the
inner portion of said clearance chamber with
the major volums of the clearance chamber
-beyond it, the volume of the clearance cham-
ber being constant at. all speeds of the en-
gine' together with an outlet valve for a
charge mixture adjacent to the igniting de-
vice; substantially as described. =~ -

4. An explosive engine -cylinder having
exhaust outlet and fuel inlet valves and a
clegrance chamber of fixed volnme, an ignit-
ing device ldcated at the. cylinder end of
said clearance chamber, the igniter and the
fuel inlet being located in the cleafance

! space to'divide this space into two unequal

_volumes, the volume of the space.beyornd the
. igniter and inlet valve being greater than
“that of the sspace- between the igniter and
inlet valve and the piston; substantially us
described.i ~ | - 4 ‘

5. An explosiye engine, having a clearance
chamber- extension at one end, a fuel inlet
valve- for :the charge mixture, an' exhaust
valve, snid valves communicating with said.
- chamber near opposite ends thereof, and an
-igniter adjacent to the inlet valve, the vol:
ume of the space within. said chamber be-
‘youd’ the igniter and, inlet valve being

the iguiter. and inlet valve and the piston
‘at.the-end of its expandion stroke, substan-
tially as deseribed. e S

Jn testimony whereof,. I have hereunte sei

my hand. * : Lo
L ~wns . - EDWIN E. SLICK.
- Witnesses:ior w0 T

' - H. M. Corwn, -
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spaee beyond the inlet v,szlve,bgigg greater | -
. 7 | Co A R ’.«"Y

R. D. Lrrre. - B

‘a clearance chamber extension of constani’

greater than the volume of the space between .
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