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To all whom it may concerr:

Be it known that we, FrREDERICK PHILLIP
Unrric and Bensmvan FrankriN UrRIG, both
citizens of the United States, and residents of

St. Johns, in the county of Multnomah and.

State of Oregon, have invented a new and Im-

proved Rotarv Enome, of which the follow-

ing is a full, clear, and exact description.
The obJect of the invention is to provide a

new and improved rotary engine arranged to

utilize the motive agent to the fullest advan—

‘tage without dantrer of back pressure and to

permlt convenient and quick reversing of the
engine whenever it is desired to do so.

The invention consists of novel features and
parts and combinations of the same, as will
be more fully described hereinafter and then
pointed out in the claims.

A practical embodiment of the invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate corre-
sponding parts in all the views. :

Figure1 is a longitudinal sectional eleva-
tion of the improvement on the line 1 1 of
Fig. 2. TFig. 2 is a cross-section of the same.
Fig. 8 is an end view of the same, showing
more particularly the gear for operating the
admission and exhaust valves. Fig. 4 is a
sectional plan view of the improvement on
the line 4 4 of Fig. 2. Fig. 5 is a plan view
of the piston and its connection with the main
shaft, and Fig. 6 is'a perspective view of one
of the admission and exhaust valves.

The cylindrical casing A of the engine is

provided with a base A’, an integral head A® -

and a removable head A® fastened by bolts
A* or other means to the said casing. In the
head A”is journaled the main shaft B for
transmitting the rotary motion of the engine
to other machinery, and in the said casing A

is removably seécured an annular working

chamber C, concentric with the shaft B and
abutting at one side against the head A”. In
this annular working chamber C is mounted
to travel a piston D, secured at one side by

_ bolts or other fastening devices to the annu-

lar rib I’ of a revolving piston-carrier E, the

-said rib K’ fitting into and closing an annular

Serial No. 166,547,

(No model.)

opening (', leading from the interior of the
working chamber to the outer side thereof—
that is, the side opposite the one abutting
against the head A®. The piston-carrier 1 is
ring-shaped and formed at its outer face with
diametrical grooves E?, (see Fig. 5,) engaged

by correspondingly-shaped lugs I, secured

or formed on the inner face of a web F, hav-
ing its hub F* fastened by a key F? or other
means to the main shaft B, so that when the
piston B is caused to travel around in the
working chamber C, as hereinafter more fully

described, then the piston carries the carrier -
‘'E around with it, and the carrier in turn
‘takes the web F along for the web to rotate
the main shaft B.

In order to prevent leakage of steam be-

“tween the revolving piston-carrier I and the

working chamber L the rib E' has beveled
sides ﬁtting the correspondingly—shaped side

‘walls of the openings C', as plainly indicated

in Figs. 1 and 4, and on opposite sides of the
rib E are integrally formed on the carrier E
annular ribs B°, preferably made V-shaped
and fitting cor respondmg grooves in the face
of the WOI‘klIlO‘ chamber.

In order to move and hold the ribs E' and
E? of the piston-carrier K in frictional con-

tact with the openings C' and the said grooves -

to prevent leakage of steam, the said carrier
E is engaged by bearing-balls G, arranged
on an adjusting-ring G, fitted in a recess in
the head A*and adapted to be adjusted longi-
tudinally toward the carrier K by set-screws
(3*. The bearing-balls. G’ are arranged in an
annular recess formed partly in the adjust—
ing-ring G and partly in the piston-carrier E,
as shown in Figs. 1 and 4, to hold the bear-
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ing-balls in poswlon, the said bearing-balls -

serving to reduce the frictional contact to a

minimum. .

In order to control the admission and ex-
haust of the motive agent to and from the
working chamber C and to allow of revers-
ing the engine whenever it is desirid to do se,
the following device is provided: Inthe work-
ing chamber C and diametrically opposite
each other are arranged rocking valves H and
H', and a separate or additional set of said
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H and H’', the latter serving as admission-
valves, while the valves I and I” act as exhaust-
valves; but the action of the said valves can
be reversed, as hereinafter more fully de-
seribed, for the valves I and I’ to become the
admission-valves and the valves H and H’ the
exhaust-valves. The valves H and H' con-
trol ports @ and b, leading to an annular steam-
chest J, and the valves I and I’ control ports
¢ and d, leading to an annular steam-chest J’,
and the said steam-chests J and J’ are connected
by channels J? and J* with a reversing-valve
K, mounted in the base portion A’ of the cas-
ing and provided at its outer end with a han-
dle K', under the control of the operator, for
turning the said valve, so as to connect either
channel J® or J* with a steam-supply pipe L or
with exhaust-pipes N and N’, as plainly illus-
trated in Fig. 2. Thus when the valve K isin
the position shown in this figure the admis-
sion-pipe L connects with the channel J? for
the steam to enter the steam-chest J and pass
from the latter alternately by way of the ports
b and @ into the working chamber C, while the
exhaust-steam passes from the said workin®
chamber by way of the valves I and I’, ports &
and ¢, steam-chest J°, and reversmd-valve K
1nto the exhaust-pipe N’. When the valve
K is reversed, then the channel J® is con-
nected with the pipe Li to allow the motive
agent to pass through the said channel into
the steam - chest J’° by way of the ports ¢
d and valves I and I into the working cham-
ber C, while the exhaust motive agent passes
by way of the valves H and H’', ports ¢ and
b, steam-chest J, channel J% and valve Kinto
the exhaust-pipe N. The steam-chests J and
J’ are preferably made in sections, as plainly
indicated in Fig. 1, and fastened by bolts J* to
the head A® of the casing. The valve K is so
arranged that when its handle K’ is thrown
into a vertical position the valve closes the
supply-pipe L, so as to shut off the steam
from the engine to bring the latter to a stop.
Each of the valves H H' I I’ is arranged in
such a manner as to form a passage for the
piston D and to form anabutmentin the cham-
ber for the steam, as will be readily under-
stood by reference to Fig. 1, and the valves H
I H' T, respectively. As shown in this fig-
ure, the valves H and I are open to allow the
piston D to pass the valves, while the valves
H' and T’ are in a closed position for the mo-
tive agent to pass from the steam-chest J by
way of the port b into the working chamber
or valve H', now forming an abutment in this
chamber between the piston and the valve for
the motive agent to cause the piston to travel
around in the direction of the arrow ', and
the other valve, T', on account of its position,al-
lows the exhaust-steam in front of the piston
D to pass through the port ¢ into the steam-
chest J and from the latter pass by way of
the passage J* and valve X into the exhaust-
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pipe N'. The valves HH' and IT are suec-

‘cessively actuated to move into reversed po-

sition, and for this purpose the following de-
vice is provided: On the outer ends of the
valve-stems H*® H* of the valves H and H’ (see
Figs. 8 and 4) are secured arms O and ', and
similar arms O* O® are fastened on the onter
ends of the valve-stems I* and I? of the valves
I and I, and the valve-stems O and O’ are con-
nected by links O' and O° with a slide P,
mounted to slide transversely in suitable
guideways Q, attached to the outer face of
the head A? of the casing. The arms O* O?
of the valves I and I’ are connected by links
0% O" with a slide P, likewise mounted to slide
transversely in the bearings Q, and the said
slides are rectangular in shape and are en-
gaged by cams R and R/, bolted or other-
wise fastened on the shaft B, so as to rotate
with the latter to impart a transverse sliding
movement to the slides P and P, which by
their links O* O° and O° O impart a rocking
motion to the valves H H' and I I’, as above
explained. The cams R and R’ are so shaped
(see Fig. 8) that the valves which are the ad-
mission-valves at the time are actuated some-
what sooner than the valves which are the ex-
haust-valves at the time, so as to let the mo-
tive agent into the working chamber C im-
mediately behind the piston D by the admis-
sion-valve previous to opening the adjacent
exhaust-valve. Thus when the piston Dnears

the exhaust-valve I’ then the valve H' is moved

into a closed position, while the valve I’ is
moved into an open position and the valve I
into a closed position for the piston D to pass
the valves I' and H' and for the motive agent
to pass through the port ¢ and valve H into
the working chamber to give another impulse
to the piston D for propelhncr the latter in the
direction of the arrow «’. The steam now in
front of the piston D passes by way of the
valve I and port ¢ into the steam-chest J’ to
be conducted by the passage J® and valve K
into the exhaust-pipe N.

Suitable packings S are arranged between
the head A®*and the casing, and like packings
S are arranged between the head A’ and the
web K, as plamlv indicated in Fig. 1. A suit-
able drain-cock T, arranged in the head A%
allows of dralnan‘ the water of condensatlon
from the steam- chests into which may also
pass the water of condensatlon in the working
chamber by the action of the piston D driv-
ing the water through the corresponding ports
into the said steam- -chests.

When it is desired to remove the working
chamber C from the casing A, the screws Al
are unscrewed and the screws A® in the head
A? are screwed up to. dislodge the working
chamber in the casing.

Having thus descrlbed our invention, we
claim as new and desire to secure by Letters
Patent—

1. A rotary engine comprising an annular

70

75

8o

85

[91¢]

95

I00C

105

110

115

120

125

130




-10

15

20

25

30

35

758,763

fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, and valves for controlling the ad-
mission and exhaust of the motive agent to
and from the said working chamber, the valves
also serving as abutments for the motive agent
in the said working chamber, as set forth.

2. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, the said carrier having a plural-
ity of annular packing-ribs on opposite sides
ot the said closing-rib, for engaging corre-
sponding annular grooves on the side of the
working chamber having the opening, and
valves for controlling the admission and ex-
haust of the motive agent to and from the said
working chamber, the valves also serving as
abutments for the motive agent in the said
working chamber, as set forth.

3. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, the said carrier having a plurality
of annular packing-ribs on opposite sides of

- the said closing-rib, for engaging correspond-
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ing annular grooves on the side of the work-
ing chamber having the opening, means for
adjusting the carrier in the direction of its
axis toward the working chamber, and valves
for controlling the admission and: exhaust of

the motive agent to and from the said work-

ing chamber, the valves also serving as abut-
ments for the motive agent in the said work-
ing chamber, as set forth.

4. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, a power-transmitting web secured
to the shaft to be driven and carried around
by the said carrier, and valves for controlling
the admission and exhaust of the motiveagent
to and from the said working chamber, the
valves also serving as abutments for the mo-
tive agent in the said working chamber, as
set forth. _

5. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel

-8

in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the -opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, a web secured to the shaft to be
driven and having offsets engaging diamet-
rical grooves inthe said carrier, and valves for
controlling the admission and exhaust of the
motive agent to and from the said working
chamber, the valves also serving as abutments
for the motive agent in the said working cham-
ber, as set forth. ‘

6. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, an admission-valve, an exhaust-
valve in the working chamber, the admission-
valve forming an abutment for the motive
agent in the working chamber, and means for

actuating thesaid valves in unison, as set forth. -

7. A rotary engine comprising an annular
fixed working chamber, having an annular
openingat one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, sets, diametrically disposed, of
admission and exhaustvalves in the said work-
ing chamber, means for actuating the said
valves in unison,.and a reversing-valve con-
trolling the motive agent to and from the said
working chamber, as set forth. '

8. A rotary engine comprising an annular
fixed working 'chamber, having an annular
openingat one side, a piston mounted to travel
in the said workiug chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the openingin the side of the said work-
ing chamber, the said piston being secured to
the said rib, annular steam-chests having dia-
metrically opposite inlet-ports and diametric-
ally opposite exhaust-ports, the said ports lead-
ing to the working chamber, admission and
exhaust valves for controlling the said ports
and for forming abutments in the working
chamber, and means for actuating the valves
in unison with the said piston, as set forth.

9. A rotary engine comprising an annular

fixed working chamber, having an annular.

opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured,to
the said rib, annularsteam-chests having dia-
metrically opposite inlet-ports and diametric-
ally opposite exhaust - ports, the said ports
leading to the working chamber, admission
and exhaust valves for controlling the said
ports and for forming abutments in the work-
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ing chamber, means for actuating the valves

in unison with the said piston, and a revers-

ing-valve connected with a steam-supply and
controlling passages to the said annular steam-
chests, as set forth.

10. A rotary engine comprising an annular
fixed working chamber, having an annular
opening at one side, a piston mounted to travel
in the said working chamber, a revoluble pis-
ton-carrier having an annular closing-rib fit-
ting the opening in the side of the said work-
ing chamber, the said piston being secured to
the said rib, annular steam-chests having dia-
metrically opposite inlet-ports and diametric-
ally opposite exhaust - ports, the said ports

" leading to the working chamber, admission
and exhaust valves for controlling the said
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ports and for forming abutments in the work-
ing chamber, and means for actuating the
valves in unison with the said piston, consist-
ing of cams revolving in unison with the said
piston, slides reciprocated by the said cams
and links connecting each slide with arms on
the valve-stems of the said valves, for operat-
ing a pair of oppositely-disposed valves from
one slide, as set forth.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

FREDERICK PHILLIP UHRIG.
BENJIMAN FRANKLIN ULRIG.
Witnesses:
Avstiy LEg,
W. H. Kinc.

20

25




