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To aZZ whom it mcoy concern:

‘This invention relates to- compound eX-

plosive or other engines of the four cycle
‘type, and relates more partlcuhrly to an en- |
- gine of that class in which the motive fluid |

is imparted through a suitable port from the
luid has acted upon -
the E)lston within the main cylinder, to the
auxiliary or lower pressure cylinder to act on |
the piston therein, as well as acting upon the
‘rear face of the- plston within the main cylin-
- der to assist the return stroke of the piston.
~ Another object of the invention is to pro-
vide the port. of the main cylinder communi-
cating with the auxiliary cylinder, with a
suitable valve, and the auxiliary ‘cylinder
with an exhaust port controlled by a va,lve
- both of said valves being operated by smt—:
able cams, both of which are operated in
- timed relatlon in 1ega1d to the stroke of the

main cylinder, after the

plstons

With these ob]eets in view the mventlonf
resides in the novel construction and ar-
rangement of parts, heremafter ful]y de-._._;_

. scribed and e]almed
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~cylinder 7
- 1ts opposite end is closed by.a head 11.
main cylmdel 6 1s prowded with a suitable
passage 12, commumca,tmg with the head 11
of the cylmder 7, and a port 13 is provided
between the eylmdere 6 and 7 adjecent the,;

- represents a top plan view of the engine, the
main and auxiliary cylinders and Va,lves-_ ]

therefor being shown in section.

~ In the accompanying drawing the. numeral,
1 designates the bed of my improved engine, .
‘upon which is positioned bearings 2, adaptedﬁi
“In the
present instance the crank shaft is of the
pe and has crank arms 4 and
-On the bed 1 are
main and auxiliary cylinders 6 and 7. The
main or high greeeure cylinder 6 has both of

by suitable heads, and recip-
rocating therein is a plston 7.
“rod 8

for the reception of a crank shaft 3.

double throw ty
5 arranged at 180° apart.

its ends close

The

and the crank 5 is a connecting rod 10.

11,

‘auxiliary cylinders.

piston
asses through one of the heads of the.
cylinder 6, at whlch point is a stuffing box 9,

| end between the outer end of tne 1st011 rod'.

Tl’le_"_
1s open at its forward end, while

The

S T | head 1] and the forward head of the cylmd_er‘
Be it known that I, MARTIN TSOHIMPERLE
a citizen of the Umted States, residing atj]
' Vlctorla in the county of Cerver and StaJLe:
ot anesota have invented a new and use- |
~ful Improvement in EXploswe-Enemee of
_'whleh the following is a epec1ﬁcat10n

6. The piston 14 within the auxiliary cylin-

-der 7-is directly connected with the {_,re,nk 4
by means of a connecting rod 15.
tive fluid is admitted to the main cylinder

The mo-

irom a carbureter or other suitable source

| through a pipe 16, and when the engine
- moves to operate excluswely a spark plug 17
-or other ignition device is provided.

The
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passage 12 is provided with a valve Seet 18, -

adapted for the reception of a suitable sprmg -
pressed valve 19, normally adapted to re-
‘main seated and close the communication

between the main and eumhary cylinders.

‘The valve stem-20 .is mounted within a
:-smta,ble bearing 21, provided upon the bed |
of the engine, and has its free end provided
" | with a suitable bearing face 22, adapted for |
engagement with a cam 23, extendmg longi-
‘tudinally of the bed 1, and mounted within
'-su1table bearings 24, also provided upon the
‘bed. This longltudlna,lly extending shaft
25, is provided with a suitable beveled gear
_226 adapted for meshing with a similar gear
27 secured upon the crank shaft 3. The
| auxiliary chamber 7 is provided with an ex-

- |-haust port 28; posﬂ;mned adjacent the head
The port 28 is provided with a suitable
fj;va,lved seat adapted for the reception of a
spring- pressed valve 29. The stem of the
| valve 29 is provided with a bearing face 30,
In the a,ccompenymg d‘mwmg the ﬁﬂme{'
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adapted for engagement with a cam 31, po-

sitioned upon the shaft 25. |
The operation of the engine will be brleﬂy
ns deeembeg
the position shown in the drawing, the charge
of compressed explosive mixture at the rear
side of the piston 7’ is ignited by the spark
plug 17 so as to impart a forward impulse to
At the end of the forward stroke

as follows: When the parts are in

the piston.
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the cam 23 operates the valve 19 so as to

open the passage 12 between the main and
The partially expanded
‘gases are thus admitted to the auxiliary eyl-

inder to act on the piston 14, which is at that
moment at the inner end of its stroke so as to

receive the full impact of the remaining en-
ergy in the gases, and at the same time the

gases will enter the cylinder 6 through the

port 13 and act upon the front side of the pis~
ton 7 to assist in the return stroke of the pis-
| ton which compresses an additional charge
oases | havmﬂ .

for the mnext stroke. The
forced the piston 14 toward the open end of

the cylinder 7, the cam 31 operates to unseat
Lthe velve 29 thus a,llomng the dead gases
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within the cylinders 6 and 7 to escape to the
outer air.

From the foregoing description, taken in
connection with the accompanying drawing,
the advantages of the construction and of the
method of operation will be readily apparent
to those skilled in the art to which the inven-
tion appertains, and while I have described
the principle of operation of the invention,
together with the apparatus which I now

~consider the best embodiment thereof, I de-

sire to have it understood that the apparatus

‘shown is merely illustrative, and that such
changes may be made when desired as are

within the scope of the claims.

~_Having thus fully described the invention,
what is claimed as new is:—

~ An engine comprising a base and having a

pair of cylinders integrally connected to-
gether and one in advance and to the side of |

the other, the rear or main cylinder having
both of its ends closed, the auxiliary having
1ts forward end open, the main cylinder being
provided with a passage adjacent its outer

919,980

- wall communicating with the auxiliary cylin-

der, a motive fluid inlet for this passage and a
port adjacent this inlet communicating with
the main cylinder, a valve seat within the
passage, a spring pressed valve for this seat
normally closing the passage between the
flurd 1mlet and the auxiliary eylinder, the
main cylinder having a port opposite the
ftuid mlet port communicating with the pas-
sage and with the auxiliary cylinder, a valve
seat upon the outer wall of the auxihiary cyl-
inder, a spring actuated valve for this seat,
pistons within the cylinders, a erank shaft
upon the base connecting said pistons, and
means depending upon the rotation of the
crank shaft for operating the valves of the

main and the auxiliary eylinder in timed re-

lation with each other.
In testimony whereof I afix my signature
in presence of two witnesses.
MARTIN TSCHIMPERLE.
Witnesses: '

P. H. SiMoxs, _
. H. BAUERMEISTER.
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