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To all whom 1T may concern:

Be 1t known that I, Iranx Josepm
SrroEuxNLe, a citizen of the United States,
residing at f‘hﬂadelpmm in the county of
Pl llhdelphm and State of Pennsylvania,
have invented certain new and useful Im-
provements in Rotary Kngines, of which the
following 1s a specification.

My invention relates to improvements 1n

that type of engines known as rotary en-

olnes.

The object of my invention 1s to provide
a rotary engine embodying in its construe-
tion a cylinder or casing in which is ro-
tatably mounted a plston which latter 1s
pProv ided upon its periphery with concen-
tric portions and depressed portions for ad-
11111:t1ng. compressing and exploding the gas
for the purpose of rotating the piston; a
further object of my 111*;?'@11’(1011 1s to 51mphfv
the construction of the engine by arranging
the cams upon the pe npher‘v of the pmton n
different vertical planes; and a still further

object of my invention s to provide valves | 6

in said casing for controlling the gas and di-
recting it thmuﬁ 1 a chﬂwomtl passwe from
the chamber formed in one vertical plane
of the piston to the chambels formed 11 a
different vertical plane of said piston. This

together with various other novel features

and Torms of construction of the several

parts constitute my invention.

teferring to the drawings in which like
references refer to like paltb —1houre 1.
1S 2 plan view of my improved I‘Otalv en-
oine; If1g. 2. 1s a front elevation of Fig. 1;
Fig. 2. 1s an inverted plan view of the 1‘0‘(‘11*}
engine; Fig. 4. is a side elevation of Fig. 1;
Fig. 5. 18 a vertical section on line 35 5
Tw 1: Fig. 6. 1s a verfical transverse sec-
tion on line 6—6 ffig. 15 fig, 7. 1s a vertical
transverse section on line (—( Fig. 1; Ig.
8. 1s a view sunilar to Kig. 7, showmg the
parts In a different 130%1{1011 Fig. 9. 18 a
view sunilar to Ing. ahowmo The parts
i a different peh_,ﬂltmnj Fig. 10 is a plan
view of the valve, detached; Kig. 11 1s a
vertica] section on line 11—11 g, 105 Ifig.
12 1s a front elevation of Fig. 10; FHig. 13 1is
a side elevation of the outside packing rings
shown in section in Fig. 5; g, 14 1s a
transverse section on line 14—14 Iig. 13;
Mo, 15 1s a side elevation of the center
pflclﬂlw ring, shown in Ifig. 5; and, Iig.

& ) ) | .
186 1= a transverse section on Iine 16—16
Ifig. 15.

in the drawings 1 represents a casing con-
sisting of the central portion 2, fommw the
(,vlmdel and the front and rear heads 3
and 4 res pectively. The central portion of
said casing 1s provided with the usual form
of water ]&chet 5. The said heads 3 and 4
are bolted to the central portion or cylinder
2, which latter 1s provided with a cylin-

cdrical chamber or cylinder proper, in which |
s placed tmz rotary piston 6, Sewred upon

the shaft 7 100561} mounted in the bear-
ings 8 and 9 in the heads 3 and 4. The ro-
tary piston 6 is made in the form of a disk
anc 1s co-extensive 1n size with the bore of
the cylinder. The rotary piston 6 1s pro-
vided upon its periphery with depressions
to form pockets or chambers. Said de-
pressions are arranged in separate vertleal
planes and valves are arranged upon the
cvlinder casing in alinement with the above
mentioned depressions formed in said rotary
piston.

The nlet valve 12, shown m Figs, 2, 3, 4,

6 and 9 consists of the plunger 13, shown de-

tached 1n IFigs. 10, 11 and 12. Said plunger
15 cvlindrical in form and 1s adapted to slhide
i the cylindrical valve chamber 14 formed
i the enlargement upon the cylinder casing
2. Said planger is provided with an open-
e 1 the side of its eyhindrical surface and
near the end of said plunger, through which
opening air and gas passes w hen the plunger
15 depressed helow " the line of the valve
chamber, The end of the plunger 1s closed
below the Iine of saicd opening and said plun-
oer 24 has a straight surface along its front
edoe, which tightly impinges the surface of
the rotary 1)151:011 The said projection has
right-angle corners which impinge the ver-
tical surfaces of said piston. The said rec-
tancoular projection 24 on said plunger fits
into a stimilarly shaped recess formed 1 the
casing, 1nto which recess said projection 24
is forced by the superior cam upon the pis-
ton to close the valve. The said rectangular
projection 24 on said plunger algo prevents
the plunger from turning.

A valve stem 16 1s secured to the plunger
13 and a collar 17 fits into the valve chamber
14, which collar 18 provided with a central
aperture through which said valve stem 16
passes to form a bearing to guide said valve
stem. Packing rings 18 are pI‘OTlde in the
valve chamber 14 to bear against said plun-
oer 138 and a spring 20 acts between the valve
stem and a lever 21, pivoted 1n a bearing 22,
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upon the outside of the cylinder casing and
said spring 20 tends to hold the plunger 13
tightly in contact with the periphery of the
rotary piston 6. Air and gas 1s admitted to
the valve chamber 14, of the inlet valve,
through an aperture 25 formed 1n the casing.

The rotary piston 6 forms cams hereafter
designated as superlor and inferior cams.
The concentric portion of the piston being

the superior cam which closes. the valves

and the depressed portion of the piston forms
the inferior cam which regulates the open-
ing of the valves and also forms pockets or
chambers for the gas, the pressure of the
gas 1s adapted to act against one of said
cams and rotate said piston, as hereinafter
described. The rotary piston 6 has three
concentric portions co-extensive in size with
the 1inside of the cylinder and said concentric
portions form annular ribs 10, shown in sec-
tions in Fig. 5. In said ribs 10 are formed
annular grooves to receive packing rings.
There are two rings 15, shown detached in
Figs. 13 and 14 which are thicker on the
outside edge than on the inside edge and
these rings 15 are placed at either side of the
wedge shaped ring 19, shown detached in
Ifigs. 15 and 16. The said packing rings are
split rings and made of spring metal so that
the periphery of the rings bears against the
inner surface of the cylinders and the cen-
tral wedge shaped ring 19 tends to force the
two rings 15 apart and tightly fill the groove
rormed 1n the ribs 10 of the piston.

The superior cams upon the rotary piston
are provided with packing bars 27 which
are forced outwardly by spring rings 26.
Sald bars 27 and said springs are set in
longitudinal grooves cut in the piston and
said springs cause said packing bars 27 to
impinge the inner surface of the cylinder
and also the plungers of the valves.

When the rotary piston is turned in the

direction of the arrow the plunger 13 of the |

inlet valve 12 will be opened as shown in
Fig. 9, and the gas will be drawn through
the inlet valve 12 into the pocket formed
between the inner surface of the cylinder
and the inferior cam surface 28. As the
piston rotates the plunger 13 of the inlet
valve 12 will be closed by the superior cam
29 and when said inlet valve 12 is closed
the compression valve 30, which 1s similar
10 construction to the valve 12, will be
opened by the plunger 31 of said valve 30
following the line of the inferior cam 28
and the gas will be forced from the pocket
tormed by said inferior cam 28, through the
compression valve 30 into the explosion
chamber 82 formed in the enlargement upon
the cylinder casing. The gas is compressed
in the explosion chamber 32 by the move-
ment of the rotary piston forcing the gas
through the compression valve 30 which is

959,812

plunger rod or valve stem 34 of the com-
pression valve 30 makes electrical contact
with the terminal 36 which causes a spark
at the spark plug 38, shown in Fig. 5, which
explodes the gas in the explosion chamber

32. 'The contact point 36, as shown in Fig.

6, 1s carried by a cap 33 which is slidably
mounted upon a cylinder 35 secured in the
collar 17 of the valve 30. An adjusting
screw 37 1s provided to regulate the dis-
tance between the plunger rod 34 and the
contact point 36, The said explosion cham-
ber 32 leads obliquely across the cylinder
casing, as shown in dotted lines, Fig. 1, and
communicates with the chamber 40 of the
pressure valve 41, which is located in a dif-
ferent vertical plane. from the inlet valve
12 and the compression valve 30, above de-
scribed. The sections shown in Figs, 7 and
8 are taken on the plane in which is located
the pressure valve 41,

The plunger 42 of the pressure valve 41
15 controlled by the rotary piston 6, which
1s provided with a superior cam 43 in the
same plane with the said pressure valve 41,
which cam 43 holds said valve closed. A
depressed portion or inferior cam 45, also
in the same plane with said pressure valve
41, permits said latter valve to open and
allows the pressure to escape from the ex-
plosion chamber 32 and act against the sur-
tace of the inferior cam 45. In Fig. 7, the
piston is shown in the position in which the
pressure valve 41 1s beginning to open and
i Fig. 8, the piston is shown in the peosi-
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tion which 1t assumes after the pressure has

acted upon said piston and rotated the same
into a position in which the exhaust port 48
1s opened. The said exhaust port is formed
I the cylinder casing in the same plane
with the pressure valve 41. '

A depression 50 is formed in the periphery
of the piston and said depression 50 is lo-
cated 1n the same plane in which the supply

| valve 12 and the compression valve are lo-

cated. The said depression 50 is arranged
in acdvance of the pocket formed in the pis-
ton by the inferior cam 28 and opens the
supply valve 12 to allow the piston to draw
air into the space formed by said depression
50 1 the piston. The said depression 30
formed 1n the piston opens the compression
valve 30 at the time the pressure valve 41
and the exhaust port 48 are open and the
rotation of the piston forces the air from
said depression 50 in the piston, through
the compression valve, the explosion cham-
ber, the pressure valve, the pocket formed
in the cylinder by the inferior cam 45 of
the piston and out through the exhaust port
48, thereby cleansing all the chambers and
valves after the explosion has taken place.

The valve plungers are held against the
surface of the piston by the action of the

65 then closed by the superior cam 29. The | springs 20 acting upon the plunger rods.
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To insure a uniform pressure upon the said
springs, levers 21 and 23 are provided, which

are pivotally mounted in bearings 22 on the
casing. The ends of said levers press upon
the springs 20 of the valves. Throughout
the greater part of the movement of the
m&tf;m the compression valve 30 is open
when the pressiire valve 41 1s closed or vice
versa, so that as one valve plunger 1s forced
by the piston the action of the spring on
that valve will be relieved by the movement
of the lever 23, as the opposite end of the
lever 23 1s relieved from theincreased spring
pressure by the fact that the other valve 1s
opened or deplessed

The lever 21 acting upon the supply valve
12, apon the unde}: side of the casing, 1s
piveted in the bearing 22 and extends ob-
liquely from the plane in which the supply
valve 12 1s 1oc¢1ted to the plane in which the
exhaust port 48 1s located. A pin 51 shidably
mounted in the bearing 52 in the casing,
extends through said casing and rests npon

the piston, which latter will force said pin

51 outwardly when the supply valve 12 is
open or allow said pin 51 to move mwardly
when the inferior cam 1s in contact *mth
salc pin 51. By this arrangement the spring
pressure upon the valve 12'is equalized wlien
the valve is in the opened and closed posi-
tions.

It will be seen that if there are two valves
located adjacent to each other the lever ar-
ranged between the valves will compensate
the spring pressure in each of said valves.
Where there is a single valve it is necessary
to provide the pin 51 to take the place of
the second valve.

The operation of myv invention 1s as fol-
lows:—The piston 15 retated by hand or
other meang au{ﬁmen‘t v to cause the pision
to open the inlet valve 12 and allow the
piston to draw the gas mto the pocket
tormed by the inferior cam 28, The
piston th{m rotates still farther until the
compression valve 30 opens, due to the ac-
tion of the inferior cam 28 and the rotation
of the piston will force the gas through the
valve 30 into the explosion chamber 32, The
sald explosion chamber leads obliquely across
the cylinder casing and communicates with
the explosion valve 41. When the compres-
sion valve 30 1s closed by the superior cam
29, electrical contact 1is nmde which causes
1) spar{ at the spark plug in the explosion
chamber, which explodes the charge of gas
in said chamber. A further rotation of the
piston allows the pressure valve 41 to open
and the gas to act upon the inferior cam sur-
face 45, of the piston, which pressure causes
said 1:)1%011 to rotate. As the pressure ro-
tates the piston, the gas will be exhausted
from the cylinder when the piston 1s in 2
position to force the expanded

| through the exhaust port 48.

gas out |

=3

Any residue
of gas remaining in the cvlinder, which has
not been exhausted thr ough the exhaust port
48, will be exhausted through the aperture
(JO formed 1n the casing, as the piston fur-
ther rotates and the gas coming in resistance
with the back or closed portion of the valve
42 will be forced out through the said aper-
ture 60. When the pressure valve and the
exhaust port are still open the depression 50
in the piston opens the compression valve 30
and the piston will force the air, which has
been previously drawn into the pocket
tormed by said depression 50 in the piston,
through the compression valve, the explosion
ehambeh the pressure valve and the eyvhnder
and force all the remaining gas out through
the exhaust port. The action of the e*{plo-
sion rotates the piston with sufficient mo-
mentum to start the piston on a second revo-
lution m which the above described opera-
tions will be repeated and give the piston a
continuous rotary motion.

Having thus described my invention I
claim and desire to secure by Letters Patent:

1. In a rotary engine, the combination of
a casing, a rotary phton having depressions
formed in its periphery and arranged in dif-
terent vertical planes, an e:plosmn chamber
communlcating with the said depression
tormed 1n one phne ot said piston and with
the said depression formed in the other
plane of said piston.

2. In a rotary engine, the combination of
a casing, a rotary 1‘)1C-t011 having depressions
formed in its periphery and an‘:mﬂed 1n
different vertical planes, an inlet valve and
a compression valve in said casing located
1 one ot the vertical planes of saic pmon
a pressure valve m said casine located 1n the
other one of said vertical planes of said
piston, an explosion chamber Formed in said
casing connecting said compression valve
with said pressure valve and sald casing
having an exhaust port formed therein.

3. Tn a rotary engine, the combination
of a casing, an inlet valve and a compres-
sion valve located in the same vertical plane
in said casing, a pressure valve located in a
different plane in said casing, a chamber
formed in said casing connecting said com-
pression valve with Said pressure valve, a
rotary piston having superior and inferior
cams formed on the periphery of the same,
acdapted to open said inlet valve, inhale gas,
force it into said explosion chamber and
close said compression valve, means for ex-
ploding gas 1n said explosion chamber, said
cams on sald piston adapted to open said
pressure valve to allow the gas to rotate said
piston and said cams adapted to close said
pressure valve and open the exhaust port in
said casing.

4. In a rotary engine, the combination of
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a casing, an inlet valve, an explosion cham-
ber and an exhaust port formed in said cas-
ing, a rotary piston having superior and in-
ferior cams formed thereon,
acdapted to mnhale gas and force it into said

explosion chamber and be rotated by the ;

expansion of said gas, said piston having a
depression formed 1n its periphery to receive
alr, and said piston adapted to force the air
from said depression through said explosion
chamber to cleanse said eXplosmn chamber,
said pressure valve and said exhaust p01t.

5. In a rotary engine, the combination of
a casing, an 1nlet valve, an explosion cham-
ber, and an exhaust port formed in said cas-’
g, a compression valve and a pressure
valve in said explosion chamber, a rotary
piston having superior and inferior cams
formed thereon, said piston having a de-
pression formed in its periphery to receive
air through said inlet valve, and said piston
acdapted to force air through sald compres-
sion valve, said explosion chamber, said ex-
plosion valve and said exhaust port.

6. In a rotary engine, the combination of
a casing, a rotary piston, a circular valve
chamber formed in said casing, a Pplunger
having a circular portion adapted to slide
in said chamber, said plunger having a
flange formed thereon with a straight edO‘e
adapted to 1impinge the surface of said pis--
ton.

7. In a rotary engine, the combination of
a casing, a rotary piston, a circular valve
chamber formed in said casing, a plunger
having a circular portion adapted to slide
in said chamber, said plunger having a flange
formed thereon with a straight edoe sald
flange having right-angle corners “Fformed
thereon adapted to impinge the vertical sur-
faces of said piston.

8. In a rotary engine, the combination of
a casing, a rotary piston, a circular valve
chamber formed in said casing, a plunger
having a circular portion adapted to slide in
said chamber sald plunger having a flange
formed thereon with a straight edge said
plunger having an opening formed in the
side of the cylmdmcal surface of the same

and a pro)ecting flange upon said plunger |

said piston |

959,812

| below said opening to close the lower end

of the said plunger.

9. In a rotary engine, the combination of
a casing, a rotary piston, a valve chamber
tormed in said casing, a plunger in said
valve chamber, a spring to act upon said

plunger, an arm pivotally mounted upon

sald casing and means actuated by said pis-
ton to move said arm to equalize the pres-
sure of said arm upon sald spring. -
10. In a rotary engine, the combination of
a casing, a rotary piston, valve chambers
upon said casing arranged 1n different verti-
cal planes, plunoers in said valve chambers,
an arm plvoted upon said casing. sprmfrs

| between said arm and said plungers and

said rotary piston adapted to raise and
lower said valve plungers alternately and
thereby equalize the spring pressure upon
said plunger.

11. In a rotary engine, the combination
of a casing, said casing havmﬂ' a cylindrical
chamber formed therem a rotar}f piston
having an annular concentric portion, said
concentric portion having a groove formed
therein, packing rings in the said groove,

| two of said packmo rings being made In

segments and angular in cross-section, and
the third ring bemcr split and wedge Sh‘lpe
1n cross—sectwn said latter ring placed be-
tween sald seomental rings, sald wedge

shape ring bemcr made of sprmg metal and,

adapted to ehpand sald segmental rings

radially and longitudinally.

12. In a rotary engine, the combination of
a casing, said casing having a cylindrical
chamber formed therem, a rotary piston
having an annular concentric portion, said
concentric portion having a 101101tud111f11
groove formed in the surface thereof, a pack-
Ing bar in said groove, and a spring in the
form of split ring to hold said packmO‘ baxr
against the surface of said cylinder.

In testimony whereof I affix my s1gnature
In presence of two witnesses.

FRANK JOSEPH SPROEHNLE.

Witnesses:

- K. D. PATTERSON,
M. R. CLEELAND.
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