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UNITED STATES

PATENT OFFICE.

LOUIS F.

SPLITT, OF LAYTON PARK, WISCONSIN.

EXPLOSION-ENGINE.

. SPECIFICATION forming partc cf Letters Patent No. 7 25,789, dated Apri_l 21, 1908.

Application filed July 16, 1900, Serial No. 23,736.

(No model.)

To all whom tt may concern:

BeitknownthatI, Louis F. SPLITT,a citizen
of the United States residing at Layton Park,

Milwaukee county, and Sta,te of Wisconsin,

have invented new and useful Impro'vements
in Explosion-Engines, of which the following
is a speclﬁcatlon |

My invention relates to 1mpmvements in
combined gas and hot-air engines. |

The obJects of my mventmn are, first, to.

provide means for recharging the explosion-

chamber with each backward stroke of the.

piston; second, to provide means forutilizing
the heat of the exploding gas to expand the
next succeeding charge introduced into the
cylinder or e:xploswn chambel whereby the
p1st0n may be driven alte«rnately by an ex-
ploded and a non-exploded charge; third, to
provide a muffling -chamber Wthh will not

only prevent the explosive escape of the gases

from the exhaust-port of the explosion-cham-
ber, but in which the residual force of the ex-
haust will be utilized in compressing the g 2ases
used for the next succeeding charge.

Inthefollowing description referenceishad

to the accompanying drawings, in which—

- Figure 1 is a central vertical sectional view

of myimproved engine. Fig. 2 is a cross-sec-

tional view drawn on line x « of Fig. 1.

also illustrating the means for making and
breaking the electric circuit of the sparking
mechanism.

Like parts are identified by the same refer--

ence characters in all the views.

A is the cylindrical wall of the eﬁiplosmn-
chamber.

Bisa cylmder-head which I have provided
with inwardly-projecting walls b &', adapted

to present a large heat-radiating surface in

the interior of the cylinder.

C is a piston, which is also provided with
projections or walls C', positioned to enter the
annular spaces formed by the walls b 6" of the
cylmder-head :

D is a connecting-rod, and E a crank, both
located in a mu lmﬂ'—ehamber F, with which
the exhaust-port G eommumcatas The muf-

fling-chamber F 1s of greater diameter than
the e*{plosmn chamber and the piston H, lo- |

Fig- '
3 is a side elevation showing means for con-
trolling the admission of gas to the engine and

| cated therein, is rigidly or integrally connect-

ed with the plston C, soastoform a compres-

‘sion -chamber I between the piston H, the
‘abutment J, the connecting-walls of the two

pistons, and the cylindrical walls of the cham-

‘ber F. A valve K is adapted to admit the

charge to this chamber from any suitable
source of supply during the outward move-

' ment of the piston, and during the return

movement this charge is compressed and
driven through a port L and valve M to the
explosion- cha,mber The port L. is covered by

the piston C until the latter has nearly com-

pleted its backward movement, the charge be-
ing therefore compressed in the chamberland
thereafteradmitted to the explosion-chamber,

“when such chamberis contracted to 1ts small-

est; dimensions by the rearward movement of
the piston. The exploded charge will of
course consist in the usual mixture of com-
bustible gas and air, and so far as the opera-
tion of the engine is concerned the non-ex-

‘ploded charge may be of the same composi-

tion, althoucrh for the sake of economy the
supply of combustible gas may be cuat off by
any suitable valve meehamsm at the time the
non-exploded charge is drawn in, in which
case this charge w111 consist of a,lr alone.

‘The disecharge of the barned oases into the

muffling-chamber is controlled by means of &
valve O. Thebar P is pivotally secured atp
to the connecting-rod D in a position to con-
tact with an arm @ of the valve-connecting
lever R. Thiscontact is made as soon as the
connecting-rod swings to the opposite side of
the line of centers from that occupied during
the outward stroke, and the continued lateral

| movement or oscillation of the connecting-

rod is then communicated to the valve O
through the bar P,arm Q,and lever R to open
the va,lve and hold it open until the lateral
or swinging movement of the bar P on the
pivot d as a center causes it to slip from the
end of the arm Q to the position indicated by
dotted lines in Fig. 1, when the exhaust-valve
O is permitted to drop to its seat. The ex-
haust-valve is closed at about the time or 1m-
mediately before the port L has been uncov-
ered by the backward movement of the pis-
ton C.

Rewewmn‘ the operation of the enn'me and
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assuming that an explosion has taken place,
(the parts being in the position in which they
are shown in Fig. 1,) it is obvious that as the
pistons move outwmdly the compression-
chamber is expanded and a fresh charge is
drawn into this chamber through the valve
K. Dauring the return movement the valve
O is first opened through the medium of the
bar P, permitting the exhaust to enter the
muffling-chamber, where the residaal pres-
sure is utilized on the increased area of the
piston H to drive the latter backwardly and
compress the new charge in the compression-
chamber. The arm P slips from the arm Q
and permits the valve to c¢lose before or at
about the same time that the backward move-
ment of the piston C nncovers the port L and
permits the fresh charge to enter the cylin-
der, when such charge is heated by contact
with the surfaces of the cylinder and piston
and their respective projections and by its ex-
pansion drives the piston on the succeeding

stroke, whether an explosion takes place or

not. It is therefore obvious that I am able
to drive the piston alternately by means of
an explosion of the gases and by the expan-
sion of a charge which is not exploded, but
merely heated by contact with the surfaces
of the explosion-chamber, as the walls of said
chamber have been raised to a high tempera-
ture by the preceding explosion. If greater
power is desired, however, the charge may be
ignited after each backward stroke of the pis-
ton by adjasting the igniter for that purpose.

By providing the explosion-chamber with
the interlapping projections heretofore de-

seribed a large amount of heat will be stored |

upin the exploslon chamber at each explo-
sion, and owing to the large radiating-sur-
face it will be quickly imparted to the next
suecceeding charge, so that in case no explo-
sion of such charge takes place the piston will
pnevertheless be driven (with reduced force)
by reason of the expansion caused by heat ra-
diation.

In ordertopermit the escape of the burned
gas from the mufiling-chamber, 1 have pro-
vided a valve T, consisting in a slotted disk
located on the crank- shaft, with the slot U
adapted to register with the port V in the
wall of the casing. Where the engine is be-
ing driven alternately by an explosive and an
expanded non-explosivecharge, it will be evi-
dent that the expanded charge will carry out
and dissipate the burned gases resulting from
the preceding explosion.

In Fig. 3 I have illustrated means for con-
trolling the admission of gas to the engine,
whereby eitheran explosive chargeoracharge
consisting merely of air to be heated, as above
explained, may be admitted to the engine, ac-
cording to the power required, this being ac-

complished by providing the engine with a .

miss-and-hit governor of any ordinary con-

struction adapted to control the valve mech-

anism. In this construction, 1 is the inlet-
duect, communicating with any suitablesource

| of the crank-shaft.

end of the bar.

795,789

of gas-supply. 2 1is a similar duct communi-
cating with the open air. DBoth of these ducts
lead to a passage 3, closed by the valve I,
(shownin Fig.1,) the gas-inlefleading through
a valved aperture 4, normally closed by a

| valve 5, this valve being preferably held to

its seat by a spring 6. The wvalve o is pro-
vided with a depending stem 7, adapted to be
engaged by a governing-bar 8 and  lifted to
open the valve, as herefofore described. 9
is a cam mounted upon a protruding portion
‘This cam engages and
actuates a lever 10, which lever bears upon
the lower end of the governing-bar 8, as
shown in Fig. 3. This bar 8 is arranged to
move vertically between the fixed abutment
11 and the controlling-spring 12, a pin 13, pro-
jecting throungh a slot 14 in the bar eoopelat—
ing with the ‘abutment 11 and spring 12 to
hold the bar substantially in an upright po-
sition. 16 is a weight located on the upper
- The bar is also provided
with a rounded projection 17, adapted toim-
pinge upon the fixed projection 11 when the
bar § is raised, whereby the continued up-
ward movement of the bar causes it to move

-backwardly from the abuotment 11 in opposi-

tion to the pressure of spring 12 until the pro-
jection 17 clears the abutment 11, when the
operation of the spring will force the bhar
backwardly to its vertical position, with the
shoulder 18 in position to engage the valve-
stem 7. "When the crank - shaft revolves
slowly, the bar 8 will be lifted so slowly that
it will in each case assume its normal posi-
tion.after the projection 17 passes the abut-
ment 11, so that the shoulder 18 will in each
Case enmt‘re the valve-stem 7 and open the
valve 5 for the admission of gas. "As the
speed of the crank-shaft inerea-ses, however,
the tendency of the shoulder 18 to clear the
lower end of the stem 7 will be increased,

| both owing to the quickness of the upper

stroke of the bar 8 and the momentum of the
bar and weight 16 as opposed to the action of
the spring 12 until the speed becomes such
that the shoulder 18 will no longer engage the
stem 7, whereupon the engine will continue
to take in air with each stroke of the piston,
but no gas until the speed decreases suffi-
ciently to permit the spring 12 to restore bar
S to a position for engagement with the stem
7 after the projection 17 has cleared the part
11. In this manner the engine may be made
to take in an explosive and a non-explosive
charge in alternation, according to the re-
quired speed, the non-explosive charge being
utilized through the medium of the heat-dis-
tributing projections in the piston-chamber
to drive the engine with reduced force, and
this conserves the energy which would other-
wise be lost by heat radiation into a water-
jacket. 20 is a terminal of an electric cir-

cult which includes the sparking device of
an engine, and 21 is a contact device carried
by the cam 9 in position to strike said termi-

nal during the revolution of the cam, where-

70

75

30

GO

95

100

105

110

115

120

125

130




{O

20

25

30

35

40

45

50

55

¥25.789

by the circuit is closed and broken once dur-

ing each revolution of the crank-shaft, the

time of contact corresponding with the time
of ignition. I do not, however, claim the
above-described miss-and-hit governor mech-
anism, such mechanism being well lmown in

the art
Having thus described my invention, what

I claim asnew, and desire to secure by Lettel S

Patent, is—

1. Inan explosion-engine, the combination:

of an explosion- chamber; ar auxiliary com-
pression-chamber; a Valved passage commau-
nicating between said chambers; pistons lo-
cated in the chambers and connected with
each other; means forsupplying the compres-
sion-chamber with both explosive and non-
explosive gases; and mechanism, operated
by the engine for cutting off the supply of

explosive gas at intervals, whéreby the non-

explosive gas is compressed and delivered to
the e*{ploswn chamber to drive the piston by
the residual heat of a preceding exploded
charge.

2. In an explosion-engine, the combination
of an explosion-chamber; an auxiliary com-
pression - chamber; pistons located 1n said
chambers, and havmfr motion - transmitting
connections with each other; a passage lead-
ing from one chawmber to another; a self-clos-
ing valve located in the passage, and adapted
to be opened by the pressure of gas in the
compression-chamber; and mechanism con-
trolled by the engine, for selecting explosive
and non-explosive charges for the compres-
sion-chamber, whereby the piston 1s driven
through the medium of exploded charges, and

the expansion by residual heat in the explo-

sion-chamber of intervening non-explosive
gases.

3. In an explosion-engine, the combination
of an explosion-chamber; a compression-
chamber; pistons located in the respective
chambers and connected with each other;
means for closing the compression-chamber
at all times, except when 1ts piston is in the
rear portion thereof; and means for permit-
ting the discharge of air or cas from such
chamber to the explosion- ehamber after it
has been compressed in the compression-
chamber; together with a series of heat-col-
lecting projections in the explosion-chamber,
adapted, by contact, to raise the compressed
air or gas entering from the compression-
chamber, to a high temperature. and means
for controlling the admission of explosive and

&

| non-explosive charges to the compressmn-

chamber.

4, In an e‘{pIOSIOD en ﬂ'me, the combination
of an explosion-chamber; a piston located
therein; a mufﬂinn'-chambm located in the
field of movement of the piston; a valved
passage between the explosion and muffling
chambers; a piston located in said mu: ﬂlnﬂ'-

chamber; a compression-chamber formed be- |

tween the piston and the rear walls of the

muifiing-chamber; a valved passage commu-.

6o

nicating between the com pression and explo-

sion chambers; and means for closing said
passage, except during the final backward
stroke of pistons, the wallsand pistons of the
explosion-chamber being provided with a se-

‘ries of projections adapted to subdivide said

chamberinto a series of narrow passages when

the pistonisatthelimit of its backward stroke

and means, controlled by the engine, for ad-
mitting explosive and non-explosive charges

‘to the compression-chamber in alternation.
5. In an explosion-engine, the combination
of an exploswn chamber; a piston located

therein; a muf mﬂ‘-chamber located in the
field of movement of the piston; a valved
passage between the e*i{ploswn and muff’ ing
chambers; a piston located in said muffling-

| chamber; a compression-chamber formed be-
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tween the piston and the rear walls of the

muffiing-chamber; a valved passage commu-

nicating between the compression and explo-
sion chambers; and means for closing said
passage, except during the final backward
stroke of pistons, the explosion-chamber be-
ingarranged to present a large heat collecting
and radiating surface in proportion to its ca-
pacity and means, controlled by the engine,
for admitting explosive and non-explosive
charges to the com pression-chamber in alter-
natwn '

6. In an explosion-engine, the combination

of an explosion-chamber; a piston located
therein; heat receiving and distributing pro-
jections in said chamber a compression-
chamber having suction - pipe connections
with separate sources of air and gas supply;
and mechanism, connected with the engine,
for cutting off the supply of gas at intervals,
and admitting a non-explosive air-charge.

In testimony whereof I afiix my signature
in the presence of two witnesses.

LOUIS F. SPLITT
Witnesses:
LEVERETT C. WHEELER,
JAS. B. ERWIN.
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