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To all whom 1t may concern:

Be 1t knoewn that I, Grorer B. Duxbag, a
citizen of the United States, residing at De-
troit, 1n the county of Wayne and State of
Michigan, have invented certain new and
useful Improvements in Rotary Engines, of
which the following is a specification.

My 1nvention relates to 1mprovements in
uid-pressure motors, and more particularly
to that class of motors known as “rotary
engines.” _

As applied to motors or engines of the
rotary type, the invention has for its object
the provision of an engine of this type
adapted to be driven by any suitable oper-
ating fluid such as steam, gas, or water, and
which includes a revoluble element or winged

o

rotor adapted to form an abutment for the

operating fluid whereby to drive the piston
rotor in the proper direction. =
A Turther object 1s to provide a fluid pres-

sure bearing for the piston rotor adapted to

recelve both the longitudinal and radial
thrust between the fixed and rotatable mem-
bers of said bearing.

A still further object is to provide an im-
proved piston actuated abutment rotor

acdapted to be moved in an opposite direc-.

tion to that of the piston rotor and to form
expansion and exhaust chambers on opposite

sides of the piston wings as the latter are

operated.

A still further object of the invention is
to provide fluid actuated mechanism for
locking the abutment rotor or element
against rotation, and for automatically re-
leasing the same at certain periods during
the revolution of the piston rotor.

A still further object of the invention is
to provide mmproved valve mechanism for
the steam or operating {
the passage of such fluid into the piston

~chamber that the piston rotor may be driven

in either direction with equal efficiency, as
well as providing improved induction and

~eduction ports for fully utilizing the ex-

o0

pansive power of the operating

proper time during the revolution of the
piston rotor. - |
With the above mentioned and other ends

1n view, the invention consists in the novel
-construction, arrangement, and combination -

' tently

duid to so control

| fud, and
“completely exhausting the latter at the

I of parts, hereinafter described, illustrated
1n one of 1ts embodiments in the accompany-

ng drawings, and particularly pointed out
in the appended claims. |

Referring to the drawings, forming a part
of this specification, Figure 1, is a cross sec-
tional view of a rotary engine constructed
1n accordance with this invention, and show-
ing the parts in the position oceupied just
prior to the opening of the inlet ports to
the expansion chamber.
longitudinal sectional view taken on line
2—2 of Ifig. 1. Fig. 3, a cross sectional
view on a reduced scale showing the posi-
tion of the parts at the initial opening of the
induction or inlet ports into the expansion
chamber. FKig. 4, a similar view showing
the position of the parts just after the ex-
haust of the operating fluid from the ex-
pansion chamber and 1illustrating the man-
ner m which the abutment rotor 1s moved to
form the next abutment. TIfig. 5, a detailed
perspective view of one end of the abutment
rotor showing the arrangement of the steam
or fluid actuated piston bolts for intermit-
locking the abutment rotor in its
abutment forming position. Fig. 6, an en-
larged side elevation, partly in section, of
the locking end of the abutment rotor show-
ing the relative arrangement of the parts.
IF1g. 7, a view of the inner side of the upper
or port portion oi the piston cylinder head,
the side walls of the casing and abutment
rotor being removed for the purpose of
clearver illustration of the parts. Fig. 8, a
sectional view taken on line 8—8 of Ifig. 7.

Similar numerals of reference designate
hke parts throughout all the figures of the
drawings.

The 1mproved engine comprises a casing
forming, 1 the present instance, a cylindri-
cal piston cylinder 1, and an intersecting

substantially semi-cylindrical abutment ro-

tor casing 2. The piston cylinder or casing
1, and abutment rotor casing 2, are provided
at one end with a head 3, and at the other
with a removable valve or port head 4. The
heads 3 and 4 are provided with collar bear-
mgs 5, the latter being preferably provided

- with annular friction portions 52, to receive
“and contain the power or driving shaft 6.

If desired, the bearings 5, may be provided

with an annular packing 5°, secured by

I1g. 2, a vertical
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‘ton rotor is provided with rotor heads 7

means of removable packing or bearing col-
lars 5. The piston rotor 7, 1s keyed or
otherwise secured upon the power or driving
shaft 6, and is provided with a plurality of
piston wings 7%, adapted to revolve within
the piston cylinder and to impinge upon the
inner periphery or surface thereof. The pis-

' TP, ex-
tending flush with the ends of the piston
wings 72, and are adapted to form annular

“expansion and exhaust chambers on opposite

sides of said piston wings as hereinafter de-
scribed. The rotor heads 7°, are preferably

provided with annular flanges 8, adapted to

extend into and to be revolved within simi-
larly shaped grooves 8%, of the heads 3 and 4.
As a means for providing steam or fluid

‘pressure bearings at the ends of the piston

rotor to recelve the radial and lateral thrusts
of the shaft and rotor, respectively, the bear-
ing portions 5, of the heads 8 and 4, are pro-
vided with radially and circumferentialiy
extending fluid pressure bearing chambers 9,
and 10, respectively.

Ag a means for supplying the fluid cham-
bers 9, and 10, with a live bed of steam or
operating fluid under pressure, a branch 1n-
let pipe 11, is connected to the fluad supply
pipe 12, and leads into the chambers 9, anc
10, through the bearing portion of the port
head 4, as illustrated in Fig. 2 of the draw-
ings. As a means for supplying the fluid
chambers 9, and 10, of the opposite bearing
head with the operating fluid, a supply pipe
13, is mounted longitudinally in the rotor,
and intersects the fluid chambers 9, and 10,
formed in the bearing portion of the oppo-
site head 3.

“The abutment rotor
mounted in the rotor casing 2, by means of
trunnions or bearing pins 142, in suitable
bearings of the heads 22, of the rotor casing.
The rotor 14, is provided with a plurality of
wings 14", adapted to be successively en-
gaged by the piston wings 7%, of the piston
rotor, each of said wings being adapted to
form a fluid pressure abutment when moved
to the position illustrated in Iigs. 1, and 3,
of the drawings. The wings 14°, are ot such
form and disposition relative to the inter-
sected portion of the inner periphery of the
piston cylinder and the tips of the piston
wings 72, that the wing tips 14¢, will register
with said inner periphery of the piston cyl-
inder or chamber when the abutment rotor
14, is in its abutment position as indicated
in Figs. 1, and 3, of the drawings. 'Lhe
abutment rotor is provided with suitably
shaped recesses between the wings 14, to re-
ceive and contain the piston wings T2, as the
latter are in the act of passing and actuating
the abutment rotor to form the next abut-

ment as illustrated in Fig. 4 of the drawings.

The operating fluid is admitted into the
piston chamber at a point between the wing

14:, 15 revolubly.
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. of the abutment rotor 1n abutment forming

position, and the adjacent piston wing
through either of the ports 15, and 16, either
of which 1s adanted to act as an 1nlet or ex-
haust port, depending on the direction 1n
which the piston rotoristobedriven. Thepis-
ton rotor is shown in the drawings as being
driven from left to right, and consequently,
the port 15, is acting as an inlet port and
the port 16, as an outlet or exhaust port.
The ports 15, and 16, are spaced from the
shaft in different radially and circumferen-
tially extending planes, and cne of the rotor
reads 77, is provided with ports 17, similarly
spaced from the shaft or axis of the piston
rotor and arranged on each side and 1n close
proximity to the piston wing 7. The ports
17, in the head 7°, are adapted to register
with the ports 15, and 16, In proper sequen-
tial order during the revolution of the pis-
ton rotor, and as a means for allowing the
operating fluid to pass into the piston cham-
ber for a proper time during the revolution
of the piston rotor, said ports 15, and 16, are
preferably elongated or extended 1n the

form of slot openings as shown.
As a means for directing the operating
fluid to the ports 15, and 16, (in accordance

with the direction in which the piston rotor
1s to be moved), a valve body 18, 18 provided
on the port head 4, near the ports 15, and 16,
said valve body being provided with open-
ings or ducts 182, and a two-way valve 19,
provided with openings 19%, adapted to be
brought into registry with the ducts or ports
182, according to the direction m which 1t 1s
cdesired to move the piston rotor as above re-
ferred to. - .

As a means for locking the abutment rotor
while in its abutment forming position, and
while the operating fluid 1s under compres-
sion or 1s expanding between the abutment
and the piston wing as illustrated in Fig.
3, of the drawings, as well as means for au-
tomatically releasing the lock just prior to
the actuation of the abutment rotor by the
piston rotor as indicated in Fig. 4, of the
drawings, the ends of the wings 14", may be

provided with a plurality of spring resisted

piston bolts 20, (see Figs. 5 and 6,) mounted
in suitable openings in the ends of the wings,
said piston bolts being provided with piston
heads 20*, communicating with pockets 207,
inset from the sides of the abutment wings
14*. The piston bolts 20, are normally con-
fined against the resistance of the springs
21, by means of stop bolts 22, and when the
rotor 14, is in abutment forming position,
and the operating fluid is under compression
between the abutment wing and the adja-
cent piston wing and i1s moving the latter as

| indicated in Fig. 3, of the drawings, the

pressure of the operating fluid upon the
piston head 202, of the piston bolt marked

' 90¢ in Figs. 8, and 6, of the drawings, will
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hold said piston bolt seated in the opening
204, (see Kigs. 4 and 6,) of the adjacent
casing head 22, .

The port head 4, is preferably provided
with a crescent shaped exhaust portion 23,
below or diagonally opposite the elongated
ports 15, and 16, to receive the exhaust

through the ports 17, in the heads 7°, as the

piston rotor is revolved, said exhaust por-

tion 23, preferably communicating with an

exhaust pipe 24.

When the piston rotor is moving in the
direction indicated in the drawings, it will,
of course, be apparent that any portion of
the operating fluid remaining in the piston
chamber will be positively exhausted in what
may be termed the exhaust chamber portion
B, and through the outlet port 16, as indi-
cated on the drawings. |

When the operating fluid has exhausted
1ts force in what may be termed the expan-
sion chamber portion A, the piston bolt 20¢,
is retracted or drawn out of the opening 209,
and the abutment rotor is free to be actuated
by the adjacent piston wing as indicated in
Fig. 4 of the drawings. _

From the foregoing description, taken in
connection with the accompanying drawings,
the operation and advantages of my inven-
tion will be readily understood.

Having thus described an embodiment of
my invention, what I claim and desire to
secure by Letters Patent 1s,—

1. In a rotary engine, a casing provided
with an abutment rotor and a piston rotor,
a valved supply pipe provided with educ-
tion and Induction ports in said casing, and
fluid actuated means for intermittently lock-

ing sald abutment rotor in abutment form-

Ing position. - - |

2. In a rotary engine, a casing provided
with elongated ports spaced in different ra-
dially and circumferentially extending
planes, a piston rotor provided with ports
adapted to register and codperate with said
elongated ports, au abutment rotor provided
with fluid actuated locking means and a

&

fluid supply pipe provided with a valve

‘adapted to divert the operating fluid to

either of said elongated ports.

3. In a rotary engine, a casing provided
with a power shaft and a head having elon-
gated ports spaced from said shaft in differ-
ent radially and circumferentially extending
planes, a rotor on said shaft provided with a
head having ports adapted to register with
said elongated ports, a piston actuated abut-
ment rotor 1ntermediate said elongated
ports, and an exhaust port in said head dia-
metrically opposite said elongated ports and
abutment rotor. '

4. In a rotary engine, the combination -

with a casing provided with inlet and outlet
ports, a piston rotor provided with a head
having inlet and outlet ports adapted to be
brought into cobperative relationship to
sald first mentioned ports, and a piston actu-
ated abutment rotor provided with piston
bolts adapted to lock said rotor while the
operating fluid is under compression and to
automatically release the same prior to being
actuated by said piston rotor.

5. A rotary engine, comprising a casing
formed with a piston chamber and a second-
ary chamber, a rotor provided with wings
adapted to be successively moved into and to
form abutments in said piston chamber, a
rotor provided with piston wings adapted to
engage sald abutment wings and to form ex-
pansion and exhaust chambers on opposite
sides thereof, elongated ports communicat-

o0
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ing with said expansion and exhaust cham-

bers, a rotor-head provided with port open-
ings on opposite sides of said piston wings,
and a fluid supply pipe provided with a two-

way valve adapted to supply the operating

fluid to either of said elongated ports.

In testimony whereof I have affixed my
signature, In presence of two witnesses.

GEORGE B. DUNBAR.

Witnesses:
Cras. H. Srocuown,
Rosa A. Spocuwm.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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