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To all whom it may concern: _

Be it known that I, Carvin S. Scmorr,
citizen of the United States, residing at
Buck Creek, in the county of Tippecanoe

and State of Indiana, have invented cer--

tain new and useful Improvements in In-
ternal-Combustion Engines, of which the
following is a specification.

My invention relates to internal combus-

tion engines and more particularly to four

siroke cycle gasoline engines.

One object of the invention is to elimi-
nate, as far as possible, all gear wheels,
using levers and links in preference.

Another object is to provide two pistons
in each cylinder, the twin pistons working
in synchronism but always in opposite di-
rections. ‘ ‘

By constructing the device in this man-
ner, a light and smooth running engine is
produced, which will not readily get out of
order and which is easy to repair.

The engine is particularly well suited for
automobiles, as one of its advantages is
the possibility of changing the stroke length
of the piston while the engine is running and
the piston in any position. That is to say,
the length of the stroke may be changed at
any intermediary position of the pistons as
well as at their'end positions. It is, more-
over, possible to obtain an unlimited num-
ber of speeds, between the highest and low-
est for which the engine has been construct-
ed, merely by manipulating a lever and
without stopping the engine.

In the accompanying drawings:

Figure 1 shows a front elevation of the

engine, ,

Figure 2 is a longitudinal sectional view
on the line 2—2 of Figure 8,

Figure 3 is a top plan view,

Figure 4 is a transverse sectional view on
the Iine 4—4 of Figure 2, »

Figure 5 is a perspective view of one of
the details,

Figure 6 is a slightly modified form of
the adjusting device for the stroke length,

Figure 7 is a perspective view of a com-
bined hinge and sliding connection for the
rocking lever, and '

Figure 8 is a simplified form of the cylin-
der shown in longitudinal section.

At the top of a suitable housing 15, the
twin cylinders 16 are rigidly mounted in
axial alinement with each other. The cyl-
inders are provided with a water jacket 17
along their entire length and with a bottom
18 situated in the middle. A piston 19 is
provided for each cylinder and a combus-
tion chamber 20 is formed on each side of
the bottom 18 and between the same and the
inner end of each piston. Each piston has
a' piston rod 21 preferably guided in the
housing 15 so as to run In the axial di-
rection of the cylinder. Each combustion
chamber is provided with an inlet valve 22
for the combustion gases and an exhaust
valve 23 with suitable conduits, not shown.
On the top of the cylinders are shown the
usual spark plugs 24 for igniting the fuel.
The valve stems are continued downwardly

and provided with coil springs 25 to hold

them in their seats in the cylinders. The
valves are actuated from the crank shaft 26
carried in bearings 27 mounted in the lower
part of the housing 15. A pair of inter-
wediary shafts 28 carry cams 29 and 30 for

the respective valves 22 and 23 and said

shafts are connected to the crank shaft
through a train of gears 31 which, in the
present instance, has been indicated as for
a four stroke cycle engine. In alinement
with each piston and above the correspond-
ing cams 29 and 30, plungers 32 are slid-

ably mounted in the housing 15 so as to-

transfer the lifting action of the cams to
the respective valves. o

A pitman 35 for each piston is journaled
at its inner end as at 36, to the correspond-
ing crank of the crank shaft 26. The op-
posite end of each of the pitmen is bi-
furcated as at 37 (see Figure 7) and car-
ries a journal 38 which, at each end, has a
bearing block 39 adapted to slide in guide-
ways 40 rigidly mounted on the bottom of
the housing 15." A sleeve 41 is mounted in
the bifurcated end 37 on the journal 38 so
as to be able to oscillate on the journal.

A two-arm lever 45 having a lower shank

46, an upper shank 47 and a central bear-

ing portion 48, engages with the lower
shank 46 in the sleeve 41 so as to have slid-
ing motion therein. The upper shank 47

runs in a sleeve 49 similar to the sleeve 4:1
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and mownted on a journal 50 provided on
the piston rod 21 so ag to be able to os-
cillate theveon. The bearing portion 48 of
the two-arm lever 45 has a transverse bear-
ing pin 51 which is supported directly or
through the intermediary of suitable blocks
in the outer end of a rocking arm 52. This
rocking arm is rigidly secured on a stub
shatft 53 carried in a bracket 54 secured to
the bottom of the housing 15, and on the
same stub shaft a short arm 55 is also se-
cured. The outwardly projecting portion of
the bracket 54 has a guide slot 56 in which
the bearing pin engages and this slot is
inclined upward and may be either straight
or curved, depending on conditions and size
of the engine. The direction of this guide
slot has been so selected that the distance
D between the inner ends of the two pistons,
at the turning point is constant whether the
bearing pin is at the top or at the bottom of
said slot or in any intermediary position.
This is for the purpose of preserving the
volume of the combustion chamber inde-
pendently of the length of the piston stroke.

Both sides of the engine are similarly con-
structed except that instead of the short
arm 55 pointing upwards, as indicated to
the left in Figure 1, to the right, a corre-
sponding arm 5T is pointing in the opposite
direction to the arm 55 and has au upward
extension forming a hand lever 58 for op-
erating the rocking arms 52, and a connect-
ing link 59 is journaled to each of the arms
55 and 57, so that the movement of the hand
lever will be communicated simultaneously
to both rocking arms 52 and give them the
same angle of movement. At the top of the
housing is provided a ratchet 80 with a pln-
rality of notches 61 for engaging and hold-
ing the hand lever 58 in different angular
besitions so that, for instance, in the posi-
tion indicated in Figure 1, with the hand le-
ver thrown to the extreme left, the arms 52
are raised to their upper position holding
the bearing pin 51 at the top of the slot 56.
Tn this manner, each upper lever arm 47
above the fulecrum point of the pin 51 is
shortened and the lower lever arm 46 below
the fulcrum point is lengthened. The crank
stroke being constant, this will effect, as :
consequence, a shortening of the
each niston. With the hand lever 58 swung
to its othe: reme position, the parts wil
take the relative positions indicated in {fig
ure 2: that is to say, with the rocking arms
52 near the horizontal and the bearing pins
51 at the hottom of the guide slots 56. In
his position, the length of the lever arms
46 and 47 will be reversed, so that the pis-
tong will be permitted to have their longest
stroke. It will now be seen that with the
hand lever 38 in any intermediary position,
any corresponding length of piston stroke
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can be obtained between the two extremes
and in accordance with the number of
notches 61 on the ratchet 60, this number be-
ing practically unlimited.

In ¥igure 6, a slight modification of the
connection between the rocking arms 52 is
shown, a train of gears ¢2 having been in-
terposed between the rocking arms 52 which
are simultaneously actuated by means of 2
crank or hand wheel 63 on one of the gear
shafts.

Tnstead of dividing the two cylinders by a
partition or bottom 18. as indicated in Fig-

ure 2, T may remove this partition and form.

a common combustion chamber 65 having
the constant length D between the inner
ends of the two pistons 19. This is par-
ticularly suitable for small engines and re-
quires only one spark plug and one intake
and exhaust valve instead of two.

It is evident that many minor modifica-
tions in the design may be made without de-
parting from the scope of the invention, as,
for instance, the connection between the
two-arm lever 45 and the piston on the one
hand and the pitman on the other hand. In-
stead of the sleeves 41 and 49, I may form
a slot or an open fork at each end of the two
arm lever engaging directly with the jour-
nals 38 und 50 cavried by the pitman 35 and

the pisten rod 21 respectively. The inven-

tion is, of conrse, not limited to an engine
having only one pair of cylinders, which is
its simplest form, but any number of cylin-
ders mzy be arranged in a similar manner
to suit the requirements presented.

Having thus described the invention, what
is claimed as new is:

1. In an internal combustion engine hav-
ing an open-ended cylinder, a transverse
central parvtition in the cylinder, a pair of

pistons with piston vods in said eylinder, a

combusticn chamber being formed between
each of said pistons and said partition in
said cylinder, » crank shaft, a pitman for
each piston having connection with said
crank shaft and with the respective piston
rods. and means for adjusiting the stroke
length of the pistons.

9. Tn an internal combustion engine hav-
ing an opeu-ended cvlinder, a transvorse
central partition in the cylinder, a pam of

pistons with piston vods in said cylinder, a
combustion chamber being formed between

each of said pistons and said partition in
said eylinder, » crank shaft, a pitman for
each pisfon having connection with said
crank shaft and with the respective piston
rods, and means for adjusting the stroke
Jenath of the pistons while the volume of the
combustion ¢hamber remsains constant.

3. In an internal combustion engine hav-
ing an open-ended cylinder, a transverse
central partition in the cylinder, a pair of
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pistons with piston rods in said cylinder, a
combustion - chamber being Tormed: between
each of said: pistons and said partition in
said cylinder, a crank shaft, a pitman for
each piston having connection with said
crank shaft and with the respective piston
rods, and means for adjusting the stroke
length of the pistons, said means forming
the connection between said pitmen and the
respective piston rods.

4. In an internal combustion engine hav-
ing an open-ended cylinder, a transverse
central partition in the cylinder, a pair of
pistons with piston rods in said cylinder, a
combustion chamber being formed between
each of said pistons and said partition in
said cylinder, a crank shaft, a pitman for
each piston having connection with said
crank shaft and with the respective piston
rods, and means for adjusting the stroke
length of the pistons, said means compris-
ing two-arm levers having sliding connec-
tion with corresponding pitmen and piston
rods, a journal for each lever, and an ad-
justable bearing for said journal.

5. In an internal combustion engine hayv-
ing an open-ended cylinder, a transverse
central partition in the cylinder, a pair of
pistons with piston rods in said cylinder, a
combustion chamber being formed between
each of said pistons and said partition in
said cylinder, a crank shaft. a pitman for
each piston having connection with said
crank shaft and with the respective piston
rods, and means for adjusting the stroke
length of the pistons, said means compris-
ing two-arm levers having sliding connec-
tion with corresponding pitmen and piston
rods, a journal for each lever, & bearing for
said journal. a rock arm supporting said
bearing, and common means for simulta-
neously swinging said rock arms.

6. In an internal combustion engine hav-.

ing an open-ended cylinder, a transverse
central partition in the cylinder, a pair of
pistons with piston rods in said cylinder, a
combustion chamber being formed between
each of said pistons and said partition in
said cylinder. a crank shaft, a pitman for
each piston having connection with said
crank shaft and with the respective piston
rods, and means for adjusting the stroke
length of the pistons, said means compris-
ing two-arm levers having sliding connec-
tion with corresponding pitimen and piston
rods, a journal for each lever. a bearing for
said journal. a vock arm supporting said
bearing, a guide-way for said bearing, and
common means for simultancously swinging
said reck arms. :

7. In an internal combustion engine hav-
ing a housing, an open-ended cylinder. a
transverse central partition in the cylinder,
a pair of pistons with piston rods in said

cylinder, - a = combustion chamber being

_formed : between each of said pistons and

said ‘partition in said cylinder; a crank
shaft, a pitman for each piston rod having
connection with:said crank shaft, guides in
said housing for said piston rods and said
pitmen; and means for adjusting the stroke
length of the pistons. ' .

8. In an internal combustion engine hav-
ing a housing, a pair of axially alined cylin-,
ders in said housing, said cylinders being
closed at their inner ends, a piston with a
piston rod in each cylinder, a combustion
chamber being formed between the closed
end of the cylinder and the piston in each
cylinder; a crank shaft mounted in 'said
housing, a pitman for each piston rod jour-
naled on said crank shaft, guides for said
piston rods and said pitmen respectively
provided in said housing; a lever for each
piston rod having sliding connection respec-
tively with the piston rod and the corre-
sponding pitman, a rocking arm for each
lever mounted to oscillate in said housing,
the free end of said rocking arm constitut-
ing the fulerum hearing for said lever, and
means for changing the angular position of
said rocking arms.

9. In an internal combustion engine hav- .
ing a housing, a pair of axially alined cyl-

inders in said housing, said cylinders being
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piston rod in each cylinder, a combustion

chamber being formed between the closed -

end of the cylinder and the piston in each
cylinder; a crank shaft mounted in said
housing, a pitman for each piston rod jour-

naled on said crank shaft, guides for said.

piston rods and 'said pitmen respectively
provided in said housing; a lever for each
piston. rod having sliding connection re-
spectively with the piston rod and the cor-
responding pitman, a rocking arm for each
lever mounted to oscillate. in said housing,
the free end of said rocking arm constitut-
ing the fulecrum bearing for said lever, a
guide-way for each lever-fulerum provided

in said housing, and means for changing

the position of said lever fulerum in said
guide way. :

10. Tn an internal combustion engine hav-
ing a housing, a pair of axially alined cyl-
inders in said housing, said cylinders being
closed at thelr inner ends. a piston with a
piston rod in each cylinder, a combustion
chambar heing formed between the closed
end of the cylinder and the piston in each
eylinder; a crvank shaft mounted in said
housing, a pitman for each piston rod jour-
naled on said crank shaft. guides for said

piston rods and =aid pitmen respectively

provided in said housing; a lever for each
piston rod having sliding connection re-
spectively. with the piston rod and. the cor-
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responding pitwan, a rocking arm for each intermediary of said rocking arms, said
lever mounted to oscillate in said housing, means comprising a link connection be-
the free end of said rocking arm constitut- tween said rocking arms, and a hand lever 10
ing the fulcrum bearing for said lever, a and a ratchet therefor in said housing.
guide-way for each lever fulerum provided  In testimony whereof T affix my signature.

in said housing, and means for changing the

position of said lever fulcrums through the CALVIN 8. SCHOTT. |1 s.]
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