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UNITED STATES

PATENT OFFICE.

DAVID F. ALLEN, OF RICIIBURG, NEW YORK.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 649,122, dated May 8, 1900.
Application filed April 27,1898, Serlal No, 679,008, (No model)

To all whom it may concerie:

Beit known thatI, DAVID F. ALLEN, a citi-
zen of the United States, residing at Rich-
burg, in _the county of Allegany and State
of New York, haveinvented new and useful
Improvements in Rotary Engines, of which
the following is a specification.

My invention relates to rotary engines, and
has for its objects to provide an improved ro-
tary abutment for taking the pressure of the
working fluid and improved mechanism for
the operation of the engine by energy devel-
oped in the explosion of oiland oil-gases with
compressed air, though the engineis also ca-
pable of operation with steam.

The invention consists in features of con-
struction and novel combinations of partsin
a rotary engine, as hereinafter more particu-
larly described and claimed.

In the annexed drawings, illustrating the
invention, Figure 1isavertical section of my
improved rotary engine in a plane thatis par-
allel with the main engine-shaft. Fig. 2isa
vertical section of the same on the line 2 2 of
Fig. 1. Fig. 3 is avertical section on theline
3 3 of Fig. 1. TFig. 41is a horizontal section
on the line4 4 of Fig. 3. Fig. 5is a perspec-
tive of a rotary cup-shaped abutment. Fig.
6 is an end view of a loose sleeve on the en-
gine-shaft. Fig. 7 is a view of a ratchet-le-
ver for use with the engine. :

The engine-cylinder is constructed in two
corresponding parallel parts or sections 1,
that are securely bolted together and which
have an annular passage 2 formed between
them. The main engine-shaft 3 is mounted
to rotate in bearings supported by standards
4, that may be bolted to the base or pedestal
of an oil tank or reservoir 5, on which the en-
gine-cylinder can be mounted. Inthe annu-
lar eylinder-passage 2 there may be mounted
a plurality of rotary pistons 6, attached to the
periphery of adisk. 7, that is slipped onto a
square portion 8 of the engine-shaft to im-
part motion thereto as the pistons and disk
are rotated. Ifdesired,stuffing-boxes 9 may
be placed around the engine-shaft at each
side of the cylinder, as shown in Fig. 1.

In the periphery of the engine - cylinder,
preferably at the top, there is an annular
groove or recess 10, Fig. 4, that intersects the

annular passage 2, in which the pistons 6 re-
volve. This annular groove or recess 10 has
fitted therein a rotary cup-shaped abutment
11, Figs. 1, 2, 4, and 5, that is adapted to op-
erate in.unison with the rotary pistons to af-
ford abacking for the working finid. The ro-
tary cup-shaped abutment 11 is secured to
and actuated through a shaft12, theinner end
of which has a step-bearing 13 in the periph-
ery of the engine-cylinder. This shaft12 has
other bearings in a cap 14, Figs. 1 and 2, and
in the upper part of a yoke 15, formed on said
cap. Itispreferable toprovide therotary cup-
shaped abutment 11 with two annular series
of ball-bearings 16 and 17, as shown in Figs. 1
and 2. One series of balls may be located be-
tween the cap 14 and an annular shoulder 18
on the outer portion of the rotary abutment,
and the other series of balls may be lodged
between a peripheral shoulder 19 of said ro-
tary abutment and a ring 20, for which adjust-
ing-bolts 21 are provided. A stuffing-box 22
may surround the shaft 12 of the rotary cup-
shaped abutment. The main engine-shaft 3
carries a bevel gear-wheel 23, meshing with a
bevel-pinion 24 on the shaft of the rotary cup-
shaped abutment 11 for giving it the required
motion at the proper speed to accord with the
movements of the rotary pistons. It will be
seen by reference to Figs. 4 and 5 that the
peripheral skirt of the rotary abutment 11 is
provided with an opening 25, which is pre-
sented across the annular cylinder-passage
2 at proper time-intervals in such position
as will permit the passage of a rotary piston.
After the piston has passed the rotary abut-
ment a solid portion of the abutment-skirt
is presented in position to afford a backing
for the expansion of working fluid to keep the
piston in motion. By reference to Figs. 1, 2,
and 5 it will be seen that the rotary abut-
ment is cup-shaped, and on its outer side it
is beveled toward the rim of the cup, so that
its periphery cuts the annular cylinder-pas-
sage 2 at substantially a right angle. Thus
the pressure of the working fluid is exerted
against the rotary abutment with such direct-
ness that the shaft of the abutment will carry
its load with as much ease as an ordinary
wheel - axle. The ball - bearings 16 and 17

greatly facilitate the operation of the rotary
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8 649,122

cup-shaped abutment, and, if desired, any
suitable provision may be made for supply-
ing the step-bearing 13 with a lubricant.

It will be observed by reference to Figs. 1,
2, and 4 that the rotary cup-shaped abutment
11 is located wholly within the shell of the
engine - cylinder to operate in an annular
groove or recess 10, Fig. 4, that intersects the
annular piston-passage 2 at two points or.on
opposite sides of the axis or shaft 12 of said
rotary abutment 11, the abutment-shaft 12
being arranged radially with relation to the
engine-shaft 3, on which the rotary pistons 6
are mounted. By this arrangement of parts
great steadiness of movement is imparted to
the rotary cup-shaped abutment. Besides,
the said rotary abutment is thus completely
housed in the engine-cylinder. This con-
struction is simple, compact, thoroughly ef-
fective, and relieves the rotary abutment
from all strain, so that it will be capable of
moving as easilyas a wheel. In passing the
rotary cup-shaped abutment 11 each piston
6 enters the hollow or .cup of said abutment

through the opening 25 in the skirt or wall of

the.cup while the said opening is in proper po-
sition with relation to the annular passage 2 of
theengine-cylinder, andthen on further rota-
tion of said abutment, whereby its opening 25
is presented across an advanced portion of the
annular cylinder-passage 2, the piston 6 will
pass out through said opening, as shown in
Fig. 4, where the arrows indicate the direc-
tion of movement for the rotary abutinent 11
and piston 6in one direction of engine move-
ment. Thus the construction and arrange-
ment of this rotary cup-shaped abutment 11
is such that after the piston has passed
through the skirt-opening 25 a solid portion
of said skirt is presented across the cylin-
der-passage 2 in position to provide a back-
ing for the expansion or working fluid to keep
the piston in continuous rotation. -

‘Working pressure is admitted tothe annu-
lar cylinder-passage 2 through either one of
two passages or .ports 26 and 27, Fig. 4, ac-
cording to the direction in which the pistons
are'to .move, the other one of said ports being
employed for the exhaust. These ports 26
and 27 are controlled by a reversing slide-
valve 28, Figs. 1.and 4, having twoinlet-ports
29 for alternate use and an exhaust-port 30,
which may connect either port 26 or 27 with
an exhaust-passage 31, with which an exhaust-
pipe 32 connects. The reversing-valve 28 is
provided with a stem 33, to which a hand-le-
ver 34, Fig. 3, is connected for reversing the
engine when desired. }
It will ‘be obvious that, if desired, the en-
gine may be operated by steam supplied from
any convenient generator. Inthedrawings,
however, Lhaveshown the engine constructed
and arranged to be run asan explosive gas or
oil motor. .

The reversing --valve 28 communicates
through a port 35 with an explosion-chamber
36, Figs. 1, 3, and 4, that is connected with

the casing of said valve. In this chamber 36

there may be placed a grating 37 of any suit-
able character to provide extended surfaces
for retaining the heat of successive explosion,
and thereby facilitate the vaporizing of oil
sprayed into said explosion-chamber. One

side of the explosion-chamber has connected
therewith a pipe 38, provided with a check-

valve 39 and having an injector-nozzle 40, pro-
jecting into the chamber 36 at a point oppo-
site the grating 37 therein. The pipe 38 re-
ceives oil through a pipe 41,connecting with a
pipe 42, that in turn connects with the dis-
charge-chamber 43 of a pump 44, that takes
oil from the reservoir 5 at the base of the en-
gine. The oil-pipe 42 may be provided with
a throttle 45, as shown in Fig.1. Onthe dis-
charge-chamber of the oil-pump and commu-
nicating therewith there may be placed a
pressure-regulator 46, having an overflow-
pipe 47, leading back to the oil-reservoir, so
that the pressure of oil delivered to the ex-
plosion-chamber 36 will not exceed that for
which the regulator is set. -The pump 44 de-
livers oil to the explosion-chamber 36 con-
tinuously during the operation of the engine,
and the required explosions are effected at
proper time-intervals by the admission of
compressed air intermittently into the explo-
sion-chamber to combine with the heated oil
and oil-gases. An air-controlling valve 48,
Figs. 1, 3, and 4, is connected to the explosion-
chamber 36 by a pipe 49, in which a check-
valve 50isloeated. Thisair-controlling valve
48 communicates through a pipe 51 with a
compressed-air chamber 52, with which an air-
pump 53 is connected. A throttle-valve 54
is provided for the air-supply pipe 51 and a
relief-valve 55 is connected with the com-
pressed - air chamber. The air-controlling
valve 48 is geared by means of bevel-wheels
56 and 57 with .a sleeve 58, Figs. 1 and .6,
loosely placed on the engine-shaft. In one
end of this sleeve 58 there is a slot 59 for en-
gagement with a set-screw 60 carried by a
collar 61, that is secured to the main engine-
shaft 3 to revolve therewith and through
which the said sleeve is caused to revolve
with the shaft when the said collar and sleeve
are engaged or clutched. The sleeve 53 car-
ries eccentrics 62 and 63 for attachment of
connecting-rods 64 and 65, through which the
pumps 44 and 53 are actuated. Onthe sleeve
58 there is a pulley 66, that connects by a belt
67 with a pulley 68 on a shaft 69, that is
geared with a governor 70, Fig. 1, for con-
trolling a valve 71, Fig. 4, in the oil-supply
pipe to the explosion-chamber. There is
mounted on the explosion-chamber 36 a safety-
valve 72, Fig. 1, communicating with the ex-
haust.

In starting the engine the set-serew 60 will
be withdrawn to unclutch the sleeve 58 and
shaft-collar 61, so that the sleeve will be free
to rotate on said shaft. The throttles 45 and
54 will first be closed. A ratchet-lever73,Fig.
7, may then Le engaged with a ratchet 74,Fig.
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1, on the air-controlling valve 48, so that
through the gears 56 and 57, loose sleeve 58,
and eccentric 63 the air-pump 53 may be op-
erated to accumulate a supply of compressed
air, while at the same time the oil-pump 44
will be operated through the eccentric 62, so
as to draw a supply of oil to the chamber 43,
connected with said pump. .After this the
explosion-chamber 36 will be heated by means
of alamp, the oil-throttle 45 will be opened
to permit the passage of oil to the explosion-
chamber, the sleeve 58 will be clutched with
the engine-shaft by engaging the screw 60 of
the shaft-collar 61 into the slot 59 of said
sleeve, and then the air-throttle 54 will be
opened, the use of the ratchet-lever 73 being
continued until the engine is started by the
explosion induced through the injection of
compressed air into the heated oil and oil-
gases. The gases from the explosion-cham-
ber 36 pass through the port 35 to an inlet-

port 29 of the reversing-valve 28 and thence:

through a port, as 26, Fig. 4, into the annn-
lar cylinder-passage 2 at the rear of one of
the rotary pistons. The explosions are so
timed that the expanding gases enter the an-
nular cylinder - passage 2 just as a piston
passes the inlet-port and in time to expand
against the skirt of the rotary cup-shaped
abutment 11, which moves in a path intersect-
ing the annular cylinder-passage 2 and is so
timed as to permit the successive pistons 6 to
pass into and out of said rotating cup-shaped
abutment through the abutment-opening 25
without hindrance or any risk of collision. It
is preferable to provide the annular cylinder-
passage 2 with series of curved grooves 75,
Figs. 1, 2, and 4, located at each side of the
rotary cup-shaped abutment 11, thus permit-
ting a partial balancing of working pressure,
so that any gases or working fluid entering
the cylinder just before the piston passes the
inlet-port will have a vent to the rear of the
piston and find a backing within the rotary
abutment. The exhaustescapes through pas-
sages or ports 27, 50, and 31 to the exhaust-
pipe 32, as before mentioned. By means of
the lever 34 the valve 28 can be shifted to re-
verse the engine, if required. Should it be
desired to run the engine by steam, a suitable
steam-chest can be provided, and the attach-
ments for actuating the oil-pump and air-
pump can be disconnected. The rotarycup-
shaped abutment 11 is operated in such uni-
son with the several pistons that there is no
danger of obstruction or collision, there is
no dead-center to overcome, and the abut-
ment is so mounted and carried as to secure
all the advantages of a steady rotary motion.
In starting the engine after a temporary stop-
page the pressure exerted by the spring-plun-
ger 76 of the regulator 46 will be sufficient to
force an initial supply of oil to the explosion-
chamber 36 as soon as the oil-throttle 45 is
opened, and then by opening the air-throttle
54 the engine will be started under the imme-
diate expansion of compressed air and its en-

‘trance to the explosion-chamber through the

air-controlling valve 48, which is readily set
by means of the ratchet-lever 73, so that the
valve-passage will be in proper position. The
length of the slot 59 of the sleeve 58 is such
that the sleeve can be turned the proper dis-
tance in either direction to bring the valve-
passage into operative position. ~The man-
ner in which the rotary pistons are mounted
on the engine-shaft, through a disk slipped
onto a squared portion of said shaft, obviates
any liability to binding in case of any slight
distortions.

The spring-plunger 76 in the regulator 46
provides for giving such pressure in the oil-
discharge chamber 43 that when the engine
is reversed or started after a temporary stop-
page the oil will feed at once into the explo-
sion-chamber 36 and cause the engine to start
as readily as a steam - engine, making it a
complete automatic enginein every way and
one that will start with its load without as-
sistance, the same as an ordinary steam-en-
gine, there being always a reserve of com-
pressed air in the chamber 52 to feed in con-
junction with the oil.

It will be obvious that various modifica-
tions may be made in the construction of the
rotary cup-shaped abutment without affect-
ing the principal object of my invention,
which is to provide for mounting said abut-
ment wholly within the shell or casing of the
engine-cylinder on a shaft that is arranged
radially with relation to the main engine-
shaft and so that the skirt of the rotary abut-
ment will intersect the annular cylinder-
passage at two points and take the pressure
of working fluid in such manner that the fric-
tion of said abutment will be greatly reduced.

What I claim as my invention is—

"1. Inarotary engine, the combination of a
cylinder provided with an annular piston-
passage and an annular groove or recess in-
terseeting said piston-passage at two points,
the main engine-shaft, a rotary piston con-
nected with said shaft, the rotary cup-shaped
abutment mounted wholly in the cylinder-
shell to rotate in said annular groove or re-
cess and having a circular skirt beveled on
its exterior toward the rim of the cup to take
the pressure of working fluid and an opening
in said skirt for passage of the rotary piston
into and out of the cup portion of said rotary
abutment, a shaft for said rotary cup-shaped
abutment mounted radially with relation to
the main engine-shaft, and bevel-gears con-
necting the outer end of said abutment-shaft
with the main engine-shaft, substantially as
described.

2. In a rotary engine, the combination of a
cylinder provided with an annular piston-pas-
sage having oppositely-arranged series of
grooves therein and an annular recess inter-
secting the said piston-passage and its said
grooves at two points, a main engine-shaft
having a rotary piston thereon, a rotary cup-
shaped abutment mounted wholly in the eyl-
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inder-shell to rotate in said annular recess
intersecting said annular piston-passage and
having a skirt to take the pressure of work-
ing fluid and an opening in said skirt for pas-
sage of the rotary piston into and out of the
cup poriion of said rotary abutment, a shaft
forsaid rotary cup-shaped abutment mounted
radially with relation to the main engine-
shaft, and bevel-gearsconnecting said engine-
shaft and abutment-shaft, substantially as
deseribed.

3. In a rotary engine, the combination of a
cylinder having an annular piston-passage
therein and provided in the periphery with
an annular recess intersecting the said annu-
lar piston-passage at two points, a plurality
of rotavy pistous, a main engine-shaft with
which said pistons are connected, the rotary
cup-shaped abutment mounted to rotate in
said annular recess and wholly inclosed with-
in the eylinder-shell, the circular skirt of said
abutment being beveled on its exterior to-
ward the rim of said cup to take the pressure
of working fluid and having an opening for
passage of the rotary pistons into and out of
the cup portion of said rotary abutment, a
shaft for said rotary cup-shaped abutment
mounted radially with relation to the main
engine-shaft, bevel-gearing directly connect-
ing said main engine-shaft with the outer end
of the abutment-shaft, and valve mechanism
for controlling the inlet and exhaust of work-
ing fluid, substantially as described.

4. In arotary engine, the combination with
the cylinder and its ports, the main engine-
shaft, and a rotary piston, of an explosion-
chamber, an oil-reservoir, an oil-pump hav-

-ing a discharge-chamber, a pressure-regu-

lator commiuinieating with said discharge-
chamber of the oil-pump and having a spring-
pressed valve and an overflow-pipe, a pipe
leading from the discharge-chamber of the
oil-pump to the explosion-chamber and pro-
vided with a throttle, 2 governor-controlled
valve in the oil-supply pipe, a compressed-air
reservoir having a pipe leading to the éxplo-
sion-chamber and provided with a throttle,
an air-controlling valve in said air-pipe, an
air-pamp, and means for operating the oil-
pump, air-pump and air-controlling valve
from the engine-shaft, substantially as de-
seribed. )

5. In a rotary engine, the combination with
the eylinder and its ports, the main engine-
shaft, and a rotary piston, of an explosion-
chamber, an oil-pump having a discharge-
chamber provided with a pipe leading to the
oil-inlet of the explosion-chamber, an air-
pump, a compressed-air reservoir having s
pipe leading to the air-inlet of the explosion-
chamber, an air-controlling valve located in
said pipeintermediate the compressed-air res-
ervoir and explosion-chamber, a sleeve hav-
ing elutch connection with the engine-shaft
and ecarrying eccentric mechanism for oper-
ating the oil-pump and air-pump, and gear-
ing between said sleeve and the air-control-
ling valve, substantially as described.

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-
nesses,

"DAVID F. ALLEN.

Witnesses: .

F. B. KEEFER,
BRrRUCE S. ELnioTr.
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