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To all whom 2t may concern.:

Be 1t known that I, Josepa J. KULAGE, a
citizen of the United States residing at St
Louis, in the State of Mlssourl have ; invent-
ed a certain new and useful Internal-00m~
bustion Engine, of which the following is
such a full, cle&r and exact description as

- will enable any one skilled in the art to
which it appertains to make and use the

same, reference being had to the accom-
anying drawmﬂs, forming pa,lt of this speci-

fication.

My invention relates to internal combus-

- "tmn engines, more pa,rtlcularly to that class

15

- the piston, and 1 which the charge at each
‘end of the piston is exploded at each stroke
~of the piston. | -

20

of internal combustion engines in which the
explosive charge is supphed to both ends of

One object of my invention is to provide
an engine of the elass above d’escnbed with
a separate compression cylinder, in which
the stroke of the piston may be varied rela-

- tively to the stroke of the plston 1n the mamn

25
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or explosion cylinder.
. Another nb]ect of my invention is to so

construct the engine as to dispense with pis-

ton rods and stuﬁinfr boxes in both the main

and the compression cylinders. -
Still another object of my invention is to
obviate the use of valves in both of the eyl-

“inders, causing the pistons themselves to
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open and close the various ports.

Still another object of my invention is to
prowde the 1mproved f(*-lm of mnneotuw
rod. .
“Still another object of my inven tion is to
Erowde a eylinder, the interior of which will

a1ve access to the air for cooling, and which

will also serve as a 1eceptado for lubricating
material.

Still another object of my imvention 1s to

- 1mprove the general detalls of constmctmn_
- | for permiitting the inspection of the mterior

of the engine.

~In the accompanying drawings Whl(‘h |
illustrate one form of engine made in ac-

cordance with my mventlon Figure 1 1s a
I‘w 218 a

vertical, lonmtudmal sectlon
top plan view. Fig. 3 1s a vertical Cross-
section, and Flﬂ' 4 1s a side elevation.

lee marks of reference refer to similar

parts in the several views of the drawings.

10 represents the base plate of the engine.

water acket

a pivot pin 23.

| This base plate 10 is hollow and is prowded

with & central partition 11 and with baffle
plates 12, forming a muffler.

13 are the outlets of the mufﬂer formed'

at the ends of the base 10.
’Ihe base 10 is prowded at e&ch end with

‘a pair of uprights 14 on the upper ends of
‘which are bearings 15 for the crank shaft 16.

Carried on the base 10 is the: main or com-
bustion” cylinder 17.
surrounded by annular spaces 18 forming a
The heads 19 of the cylmder
17 are provided with sparking pluws 20 of
any suitable construetion.

This ¢ lmder 17 1s:
65

55,

60

Situated within the cvlmder 17 18 the main

piston 21. This piston 21 is hollow and
closed at both ends. Passing through the
piston 21 1s a sleeve 22 1n Whlch IS ]ou:maled
This pivot pin 23 also. ex-

70

tends through openings 24 in the sides of the -

cylinder. 17. Ri oidly secured to-the pivot
pin 23 at each s.-ude of the eylinder is a single
pitman rod 25 which connects said pivot pin

with both of the crank shafts 16 hereinbefore '

referred to.
thus imparts to the crank shafts 16 simulta-

‘neous rotation in opposite directions as indi-
Se-

cated by the arrows in Figs. 1 and 4.
cured to one end of each of the crank shafts
16 is a disk 26, which acts as a fly-wheel, and
to the 0pposﬂ;e ends are secured a bevel
wheel 27 and a spur-wheel 28, respectively.

The movement of the piston 21

80

85

The piston 21 1s. also pmw(led at each side

with a pair of openings 30 adapted to be al-
ter na,telv b1 ought into register with the c.:lotfs
24 in the sldes of the cylinder 17, thus giving

90

access of air to the interior of the plston for

cooling the same and also providing means

cylinder and piston and also 0111n0' the plvot

e. open to pelmlt inspection and also to _'whereby oil may be mntroduced 111t0 the in-

terior of the piston for cooling and oiling the -

95

pin 23, the sleeve 22 being pr ovided with oil

openings 31 for this. purpose.
in the piston and cylinder also provide means

of the piston at all times. To each end of the

piston 21 is secured a deflector 32 for a pur-

ose hereinafter more fully to be described.
>lI‘heSt-;- deflectors 32 are secured in position by

The openings

100

means of bolts 33, passing through slots 34-

so that the deflectors, may be ad]usted In a

direction across the face of the p:lston

The cylinder 17 is provided ‘with & pair of
inlet ports 35 and ‘& pair of outlet ports:36;

105



-uated within the compression cylinder 38 is
the compression piston 39. This piston 39

2

both of which are adapted to be opéned and

closed by the movement of the main piston
21. The ports 36 communicate wit
muffler formed in the base 10 of the engine
and the ports 35 communicate with ports 37
formed in the compression cylinder 38. Sit-

- ig similar to the piston 21 but is preferably

larger in diameter, and has a somewhat
shorter stroke. , It is provided with a sleeve
40, pivot pin 41 and side openings 42. These

side openings 42 are adapted to be brought

o alternately into alinement with slots 43 in

19

the sides of the cylinder 38. These openings
provide means for cooling the interior of the

~ piston and also permit inspection of the in-

- terior of the piston at all times.

20

The pin 41
is connected by means of links 44, with a
pair of levers 45, pivoted at 46 to uprights

47, carried by the main cylinder 17. The

lower ends of these levers 45 are secured by

" means of adjustable connections 48 to links

29

cylinder.

49, secured to the pivot pin 23 of the main

- By means of t%e. adjustable con-
nection 48, the stroke of the compression
piston 39 may be varied so as:to regulate the
charge delivered to the main or combustion

- cylinder. Formed in the lower part of the

- 30

35

40

45

compression cylinder 38 is & mixing cham-

ber 50, provided with ports 51 opening into
the said compression cylinder and with sull:)
E}V ports 52, connected with any suitabie

el supply.

" The operation of my engine is as follows:

Supposing the parts to be in the position
- shown in Fig. 1 of the drawings, the right

hand end of the main cylinder 17 will contain
fuel under compression and ready for igni-
tion, while the left hand end of said cylinder
will contain a charge of fuel under atmos-
pheric pressure. When the charge is 1ignited

in the right hand end of the cylinder, the pis- |-

ton will be driven toward the left, thus clos-
ing the left hand ports 35 and 36 and com-

_ﬁressing the charge for ignition at the next

alf of the revolution. At the same time the

| ‘compression piston 39 will be moved toward

-+
« ¥
. !
- L )
k "
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‘the right by the connections 44, 45 and 49.

This movement of the compression. piston
toward the right will close the port 51 and
compress the charge in the right hand end of

- the cylinder 38. At the same time a partial

i35

~ extreme left hand position, the right hand

60

vacuum will be formed in the left hand end of
the cylinder 38 so that when the left hand
~port 51 18 uncovered fuel will be drawn up

through such port from the mixing chamber
50. Shghtly before the piston 21 reaches its

port 35 will be uncovered, allowing the com-

- pressed charge of fuel from the right hand

end of the cylinder 38 to enter. The de-

- flecting plate 32 prevents the charge from

85

- passing directly through the cylinder, and

out at the exhaust 36. In place of this the

the |

nected with said com _
port, a piston.in said compression cylinder,

- 929,769

charge is deflected toward the end of the cyl-
inder, driving out the old charge. 'The plate

32-is so arranged that it may be adjusted
across the face of the piston so as to secure
the ‘best results.  As has been above de-
‘scribed, the amount of movement of the pis-
‘ton 39 may be varied, so as to secure the
| proper charge. | |

It will be seen that while my engine is of
the simplest possible construction, being pro-
vided with neither valves nor stuffing boxes,

-1t secures the maximum amount of efficiency

as the piston is double-acting and the charge
is ignited at each end of the
stroke. At the same time the connection

with the rotating parts of the engine is such

as to secure the simultaneous rotation of the
two crank shafts in opposite directions, thus

| preventing vibration and jar of the engine..
~ Various changes in the form and arrange-
ment of the parts of my engine may be made
‘without departing from the spirit of my in-
vention, a,nci

limit myself

I therefore do not desire to
o the exact construction shown

and described except where specifically

stated in the claims. |

Having fully described my invention, what
I claim as new and desire to secure by Let-
ters Patent of the United Statesis:

1. In an internal combustion engine, the
combination with a combustion cylinder, of a
piston therein having a lateral projection ex-

‘tending through an opening in the side of

iston at each
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sald cylinder, a compression cylinder con- .

nected with said combustion cylinder by an

unobstructed port, a piston in said compres-
sion ¢ylinder, and adapted to be operated by
the piston in said combustion cylinder, said

port being controlled by said first named pis-

ton, and means for varying the stroke of said

compression piston relatively to the stroke of

the piston in said combustion chamber.

2. In an internal combustion engine the

combination with a combustion cylinder of a

piston therein; a comgression cylinder con-
ustion cylinder by a

and adjustable connections between said
first and second named pistons on each side

of said cylinders for imparting a variable

movement to the latter relatively to the

former. -

8. In an internal combustion engine, the

100
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combination of a combustion cylinder with

lateral openings, with a }ifston therein, a
pivot pin extending through the openings mn

120

said cylinder, & compression cylinder con-

nected with said combustion cylinder by

})orts, a piston in sald compression cylinder,
lever connections between said pistons on

125

each side of the cylinder, and means for ad-

justing said connections to vary the stroke ot
the piston in the said compression cylinder

“relative to the stroke of the piston in the said
combustion cylinder. o '

*
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4. Tn an internal combustion engine the { In testimony whereof I have hereunto set
combination with a combustion cylinder pro- | my hand and aflixed my seal in the presence '
vided with inlet and outlet ports of a piston | of the two subscribing witnesses. - - -
in said cylinder adapted to control sa‘idp ports ~ JOSEPH J. KULAGE. [L.s.]

5 and a gas deflector, carried by the end of sald |  Witnesses: | -
piston, said deflector being adjustable trans- -~ W. A. ALEXANDER,
versely to the axis of said piston. B "EprtH MAGINN.
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