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To all whom it may concern: -

Be it known that I, WiLLiam Mogrgy, Jr.,
a citizen of the United States, and a resident
of the city of New York, borough of Manhat-
tan; in the county and State of New York,
have invented a new and Improved Internal-
Combustion Engine, of which the following
is a full, clear, and exact description.

This invention relates to certain improve-

ments in-internal combustion engines, and
more particularly to a new type of engine
having all of the advantages of the four-cycle

engine, including the ‘complete scavengmg,.

and at the same time having all of the a
vantages of the two-cycle engine, namely, an
imﬁulse foreveryrevolution of the driveshaft.
y improved engine comprises a cylinder
having two pistons therein and means for so

connecting them that they travel together |

during the comgression and - the power
strokes, while at the end of the power stroke
the pistons rapidly separate and come to-
gether again to completely clear the aylin-
der of the exhaust and refill the cylinder with
a fresh charge. To accomplish this, the pis-
tons are so geared that one of them travels
through each stroke in substantially the
same time as through every other stroke

- while the other piston travels through two
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out of every four sirokes-at a very much
faster rate than through the remaining two.
pistons acts alone as a
scavenging and cylinder-filling piston, while

the two pistons. together act as the compres-

sion piston and receive the impulse after the
explosion. - L
weference is to be had to thé accompany-
ing drawings forming a part of this specifica-
tion, in which similar characters of reference
indicate corresponding parts in-all the fig-

ures, in which

“ Figure 1 is a side elevation of an engine.
- embodying my invention, and shown some-

what diagrammatically, the parts being in
the position they occupy when at the end of

the power stroke; Fig. 2 is a view similar to
Fig. 1, but showing the partsin the. position.

they occupy at the end of the scavenging

stroke; Fig. 3 is a view similar to Fig. 1, but |
garts-'_m the position they oc—

showing the 1
cupy at the beginning of the compression
stroke; and Fig. 4 is a view similar to Fig. i,
but showing the parts in the position they

occupy toward the end of the compression

stroke. . <

In my improved engine I employ & cylin-;

der 1 of any suitable form or construction,

which is provided with any sditable means

for cooling the outside of the cylinder, as,
for instance, a jacket or radiating flanges,
but as these constitute no portion of my in-

vention, they are not shown. The cylinder.

is provided with an open end 2 and a closed
end 3, having an inlet valve 4 and an exhaust
valve 5 operated in any suitable manner, as,
for instance, by being connected to the
drive shaft ‘l’)\y gearing of well known con-
struction. Within the cylinder is a solid
piston 6 at the inner end of a piston rod 7,

-which dpisston rod is connected by a connect-

ing rod 8 to a crank 9 carried on a shaft 10.
ithin the cylinder and between the pis-

ton 6 and the open end 2, is provided a sec-
ond Eiston 11 having a Sassage therethrough
for the piston rod 7, and having perforations
shown in dotted lines, whereby atmospheric
air may freely pass to and fro through the
piston. This piston has a connecting rod 12
ivotally secured thereto, and this connect-

ing rod is attached to the crank 13 on the’

main drive shaft 14. - The shafts 10 and 14
are arranged in alinement with the piston
rod 7, and each shaft is provided with a
wheel, which wheels are in engagement dur-
ing only a portion of each revolution of the
main drive shaft. The wheel 15 on the main
drive shaft is of exactly four times the diame-
ter of the wheel 16 on the shaft 10, and the
wheel 15 is provided with means whereby it
will only engage with the “wheel 16 during
one-quarter of each revolution of the former.
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This means imay be of any suitable charac- -

ter, but as is shown in the drawings, the de-
sired result is accomplished by providing the
.wheel 16 with gear teeth throughout its cir-
cumference, and providing the wheel 15 with
gear teeth throughout only a quarter of its
circumference, whereby the wheels may in-
termesh, or may rotate independently of
each other without intermeshing, '

In the operation of my improved engine,
the charge after having been admitted to the
cylinder and ignited in any suitable manner,
causes the-piston 6 to be forced outward to
the position shown in Fig. 1. The outward
movement of this piston causes the simul-
taneous outward movement of the piston 11,

-as the two are in contact, and the gear wheels

15 and 16 do not intermesh. During -this
outward stroke the two pistons travel at ex-

‘| actly the same rate, the piston 11 merely be-
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ing pushed shead of the piston 6, but asit is
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‘pushed outward the power 'génerated is de-

ivered to the main drive shaft 14. As the
two pistons travel at the same rate, the two
wheels 15 and 16 also rotate at the same rate,
but due to the difference in circumference
the speed of any given point on the eircum-
ference of the wheel 15 would be four times
that of the speed of a given point on the cir-
cumference of the wheel 16.  As the pistons
reach the position shown in Fig. 1, the“ex-
haust valve 5 is opened by means of any suit-
able mechanism, not shown, and the teeth
on the wheel 15 intermesh with the teeth on
the wheel 16." ‘This causes the eircunfer-
ences of the two wheels to travel at the same
rate, and, therefore, causes the wheel 16 to

rotate at four times the speed of the wheel

15. As the wheel 16 is now positively ro-
tated and receives its power from the wheel
15 rather than from the piston 6, it causes
this piston to travel to the epposite end of
the cylinder, while the piston 11 travels onl

a very short distance. The parts thus al-
most instantaneously regch the positions in-
dicated in Fig. 2, and the exhaust charge is
completely ejected from the eylinder. As
the piston 6 is still traveling at its greatly in-

creased -speed, it is almest instantly again !

withdrawn to the position shown in Fig. '3,
the inlet valve 4 having opened and the ex-
haust valve 5 closed, and the eylinder be-

comes filled with the explosive eharge. This

scavenging of the cylinder and the refilling of
it by a fresh charge has thus been accom-

plished by the piston 6, while the piston 11-

1s moved outward only a veryshort distance
to the end of its outward stroke.and returned
again only a very short distance on its com-
pression stroke, As the piston 6 completes
the intake stroke and reaches the position

- shown in Fig. 3, the teeth of the wheel 15 be-
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come disengaged from the teeth of the wheel
16 and the piston 6 is liberated and permitted
to move at a speed dependent upor the speed
of the piston 11.’ 'IIk)le compression stroke
now begins, the parts being operated by the
action of the fly wheel in a well-‘known man-
ner, During this part of the cycle the power
derived- from the fly-wheel is applied en-
tively to the piston 11, but as the Elston 6 is
free to move and is merely pushed along
ahead of the piston 11, the gases -are com-
pressed until ignited, and the force of the ex-
plosion moves the parts again to-the position
indicated in Fig. 1. - R

It will thus be noted that the pistons 6 and
11 travel together during the compression
and power strokes, one of said pistons being

merely pushed ahead of the other, while for -

very short interval at the end of the power
stroke, the piston 6 is caused to move at four
times its normal speed toward the opposite
end of the cylinder to eject the exhaust gases
and draw in a fresh charge. As the piston 6

returns again to engagement with the piston

857,410 -

11, its gear wheel ‘becomes freed from the
gear wheel of the piston 11, and the pistons

may again move together at the same speed.

The piston 6 of my improved engine thus
performs the strokes of the piston of a four-

- cycle engine, but two of the strokes, namely,

the scavenging and the .intake strokes, i
which very little power is required, are per-
formed at four times the speed of the other
two strokes, namely, the compression stroke
and the power stroke, in which a large amount
of power is required or generated. As the
scavenging and the refilling of the cylinder
occurs during the interval at the end of the
power stroke and the beginning of the com-
pression stroke of the piston 11, every stroke
of the latter is one eitﬁer Tequiring or gener-
ating power, and an impulse is given to the
drive shaft 14 at every single revolution of
the latter. Thus the engine is a two-cycle
engine, although the piston 6 performs all of
the strokes of ‘the piston of a four-cycle en-
gime ‘and gives to my improved engine all of
the advantages of the latter. .
Various ehanges may be made in the con-

-struction of the mechanism for eausing the

two pistons to travel in the directions and at
‘the speeds above described, as in practice
mechanism may be developed which will ac-
eomplish these objects equally as well as the
mechanism above deseribed. It is only es-
sential that the two pistons travel together
during two strokes of one of them, while that
one travels at a greatly increased speed to
perform its-remaining two strokes, whereby
& four-cycle engine is produced in which an
impulse is given to the drive shaft at eyery
revolution of the latter. o

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent: o C

1. In aninternal combustion engine, a cyl-
inder, a piston within said cylinder and hav-
ing ‘& uwniform length of stroke, and means
whereby said piston performs two of its
strokes at a speed greater than that at which

‘it/performs the remaining two strokes.

2. Inan internal combustien engine, a cyl-
inderhaving a piston therein acting upon the
four-cycle principle and having a uniform

length of stroke, and means whereby the-

scavenging and intake strokes are performed

and power strokes,

3. In-an internal combustion engine, a cyl-
inder having a pisten therein acting upon the
four-cycle principle, and means whereby two

of its strokes are performed in less time than

either of the other two strokes.
. 4. In aninternal combustion engine, & cyl-
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&t & much greater speed than the compression .
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inder; two pistons therein, and means where- -

by the pistons travel in the same direction at

the same rate during two strokes of one of the’

pistons and at different rates during the re-
maining two strokes of said piston.
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5. In an internal combustion engine, a cyl-
inder, two pistons therein, one of said pistons
opevratin%1 upon the four-cycle principle, and
means whereby the two pistons travel in the
same direction during the compression and

--power strokes of said piston and in opposite

directions during the scavenging and intake
strokes. . _ :
6. In an internal combustion engine, a cyl-

-Inder, two_pistons therein, one of said pis-

tons traveling upon the two-cycle principle
and the othere upon the four-cycle principle,
and means whereby the pistons travel in the

- same direction at the same rate during two
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strokes of the last mentioned piston.
7. An internal combustion engine, having

- an open-ended cylinder provided with inlet

and outlet valves adjacent one end thereof,
and two pistons therein, one of said pistons
traveling upon the four-cycle principle and
the other piston located between the first
mentioned piston and the open end of the
cylinder, and traveling upon the two-cycle
principle, . .

8. An internal combustion engine, having
a cylinder one end thereof being open and the
opposite end thereof being provided with in-
let and exhaust valves, and two pistons
within said cylinder, one of said pistons trav-
eling upon the four-cycle principle and the
other of said pistons being provided with
perforations throughout its length, and lo-
cated intermediate the first mentioned pis-
ton and the open end of the cylinder.

_9. An infernal combustion engine, having

an open ended cylinder, a piston located’

therein and operating upon ‘the four-cycle

. principle, and a second piston between said

first mentioned piston and the open end of
the cylinder, and having passages whereby
the space between the two pistons may com-

- municate with the atmosphere at all times.

45

" ple, said last mentioned
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10. An internal combustion engine, hav-
ing an open ended cylinder, a piston operat-
ing therein upon the four-cycle principle,
and a second piston between said fZIL)l‘
tioned piston and.the open end of the cylin-
der and operating upon the two-cycle princi-
iston being -pro-
vided with perforations whereby the space
between said pistons may communicate at
all times with the atmosphere.. '

st men- |

two subscribing witnesses,

11. In an internal combustion engine, a
cylinder having a piston therein operating
upon the four-cycle principle, a second pis-
ton therein and operating upon the two-cy-
cle principle, said last mentioned piston be-
ing provided with passages whereby the
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space between said pistons may communi-

‘cate at all times with the atmosphere, and

means whereby the two pistons travel in con-

tact with each other during two of the strokes

of the first mentioned piston, and travel in-
dependent of each other during the remain-
ing two strokes. .

12. In an internal combustion engine, a.

clylrlinder having anopen end,a piston located
t

ciple, and means-traveling with said piston
during the greater part of the compression
and the power strokes and adapted to travel
longitudinally of the cylinder during the final
portion of the power stroke and the begin-
ning of the compression stroke to remove the
exhaust gas andp take in a fresh charge.

13. In an internal combustion engine, a
cylinder, a piston located therein and acting
upon the two-cycle principle, and a second
piston traveling therewith during the main
portion of each stroke and adapted to travel
independently thereof to eject the exhaust
gases and taie in a fresh charge while the
first mentioned ‘piston is completing its
power stroke and beginning its compression
stroke. : ‘ :

14. In an internal combustion engine, &

cylinder, a piston located therein and acting
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erein and acting upon the two-cycle prin-
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upon the two-cycle principle, a second piston -

in’ contaet with the first mentioned piston
during the latter portion of the compression
stroke and the first portion of the power

90

stroke, and means whereby the second pis-

ton travels at a greatly increased speed to

_ ei'lect the exhaust gases and take in a fresh
¢

arge while the first mentioned piston is
completing its power stroke and beginning
its compression stroke. g

In testimony whereof I have signed my
name to this specification in the presence of

- WILLIAM MOREY, Jr.
" Witnesses: :
J~o. M. RirTER,
CLATR 'W. FAIRBANK.
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