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-«

ROTARY ENGINE.

1,014,378.

Application filed October 28, 1910.

To all whom it may concern:

Be it known that I, Bensamix Damr, of
Minneapolis, Hennepin county, Minnesota,
have invented certain new and useful Im-
provements in Rotary Engines, of which the
following is a specification.

The object of my invention is to provide
a rotary engine of simple, economical con-
struction and one which will operate under
a comparatively low pressure and with but
little wear of the parts.

My invention consists generally in vari-
ous constructions and combinations, all as
hereinafter described and particularly point-
ed out in the claims.

In the accompanying drawings forming
part of this specification, Figure 1 is a
horizontal sectional view of a rotary engine
embodying my invention, Fig. 2 is a vertical
sectional view of the same, Fig. 3 is a sec-
tional view taken on the section line z#—z of
Fig. 1, Fig. 4 is a detail plan view of one of
the valve rings, Fig. 5 is a sectional view on
the line z—= of Fig. 4, Fig. 6 is a sectional
view on the line y—v of Fig. 4, Fig. T is a
sectional view of a modified construction,
Fig. 8 is a detail view of a medified con-
struction.

In the drawing, 2 represents the casing
having a steam chest 8. 4 is a driven shaft
journaled in said chest and having a pulley
5 from which the power is transmitted in
the usual way.

6 is a steam intake pipe having a valve 7.

8 is a disk journaled on the shaft 4 and
adapted to revolve therewith.

9 is an annular cylinder into which the
disk 8 projects.

10 and 11 are rings placed one above an-
other and recessed to receive the periphery
of the disk 8 and held thereon by means of
pins 13. In taking the engine apart, these
rings may be lifted off the disk without dis-
turbing the shaft. These rings revolve.in
the annular cylinder 9 and mounted on these
rings are pistons 14 and 14®. These pistons,
as indicated in Fig. 8, are triangular in
form, presenting inclined surfaces 15 to the
pressure in the cylinder 9. ‘Slides 16 and
16# are arranged to move in guides 17 on the
annular cylinder and reciprocate therein at
right angles substantially to the direction
of movement of the pistons. These slides
have stems 18 mounted thereon which pro-
ject into passages 19 having pipes 20 com-

municating with the chest 3, so that when |
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the steam is on the chamber 8 it will flow
out into the passages 19 and normally hold
the slides 16 and 162 in their projected posi-
tion. In the revolution of the pistons, the
inclined surfaces 15 will contact with these
slides, forcing them outwardly and allowing
the pistons to move past them.

Within the steam chest 8 I provide annu-
lar or ring valves 21 and 21* having annu-
lar passages 22 and 23 separated by a circu-
lar wall 24. This wall has outwardly turned
ends 25 extending to the periphery of the
ring and forming a recess or space 26 which
is adapted to register with a port 27 leading
to the interior of the cylinder 9 on one side
of one of the slides. A second port 28 leads
from the space 23 to the other side of the
slide. Through these ports the live steam is
admitted to the annular cylinder. These
ring valves 21 and 21° are capable of rotary
adjustment and to operate them I provide

shafts 29 having eranks 30 with ends pro--

jecting between lugs- 81 mounted on said
valves. The shafts 29 have crank arms 32

and links 33 and 34 connect them with an-
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operating lever 35 that is pivoted at 36 in- .

termediate to its ends. The operation of
this lever will move one valve ring in one
direction and the other valve ring in the op-
posite direction. ‘Between these rings I pro-
vide stationary rings 37 and 3872, held by
pins 38 which project into the wall of the
casing 2. These stationary rings have ports
88’ and 39 which are adapted to register
with ports 40 and 41 in the valves 21 and
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212 to allow the free passage of the steam -

pressure through them. Between the valves
37 and 87 are ring valves 42 and 42* adapt-
ed to-travel with the revolving disk 8
through the pins 43 connecting them. These
rings 42 and 492* have a semi-circular slot
44 therein extending preferably a little over
one-half the circumference of the rings and
adapted to register with the ports in the
other valves, a portion of said slot being in
register with one of the ports in the other
valve rings for'a predetermined distance in
the revolution of the rings 42 and-42* The
outer annular space 23 of the valves 21 and
912 communicate with exhaust pipes 45 and
452, said pipes communicating with theports
27 and 28 when the valves 21 and 212 are ad-
justed to permit such communication. For
instance, as is illustrated in Fig. 2, the valve
21 is adjusted to admit pressure to the space
26 and from thence through the port 27 into
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the annular cylinder on one side of the slide.
The port 28 on the other side of the slide is
open to the exhaust, as indicated by the ar-
rows. This would cause the piston to be
driven in one direction. Upon rotating the
valve 21, however, until the port 28 commu-

nicates with the space 26 the conditions will .

be reversed, live steam passing through the
port 28 into the cylinder and the port 27 be-
ing on the exhaust. This will cause a re-
versal of the direction of movement of the
piston. By a central adjustment of the ro-
tary valves 21 and 21* it is evident that the
steam pressure may be cut off and the de-
vice will take the place of the link motion
mechanism by means of which, in an ordi-
nary engine, the engine may be stopped or
the direction of movement controlled. By
removing the valve rings and substituting
others having differently positioned ports
and a longer slot, I am able to increase or
decrease the period of expansion.

In Figs. 7 and 8 T have shown a modified
construction which consists in providing an
annular steam cylinder 9 with an intake
passage 46 tommunicating with the steam
intake 6 and with the interior of the cylin-
der. Rings 47 and 48 are provided within
the cylinder having pistons mounted there-
on corresponding to the pistons 14 and 142,
shown in Fig. 8. - These rings revolve in the
cylinder and are provided each with a port
49 that is adapted to register with a curved

‘'slot 50 provided in rings 51 and 52. These

rings are located between the rings 47 and
48 and are held against rotation by pins 53.

A ring 57 is interposed between the rings

47 and 48 and revolves therewith through
a pin connection 58. This ring 57 has a
peripheral gear 59 which meshes with a
pinion 60 on a driven shaft 61 having a
pulley 62. The revolution of the rings 47
and 48 through the pressure of the steam of
the pistons thereof transmits power through
the rings 57 to the pinion 60 and the shaft
61. The slides arranged to reciprocate in
the cylinder at right angles to the plane of
travel of the pistons are substantially the
same as shown in Fig. 1 and the passages

in the rear of the slides have pipe connec-

tion 63 with the intake system pipe in a
manner similar to the connection 20 in
Fig. 1.

This engine will be efficient in its opera-
tion and will be comparatively inexpensive
to manufacture and maintain.

I claim as my invention:—

1. A rotary engine comprising an an-

nular cylinder, rings mounted to revolve |

therein, pistons carried by said rings,
means for supplying fluid pressure to said
cylinders in the rear of -said pistons, said
pistons having inclined faces, cut off slides
operating in said cylinder at right angles
substantially to said rings and contacting

1,014,378

with said inclined faces, and a driven shaft
operatively connected with said rings.

2. A rotary engine comprising an an-
nular cylinder, rings mounted to revolve
back to back therein, pistons carried by said
rings, abutments between which and said
pistons fluid pressure is admitted, means for
supplying fluid pressure to said cylinder
in the rear of said pistons, valves arranged
to vary the time of cut off of said fluid
pressure, a driven shaft and means oper-
atively connecting said rings with said
shaft. ’

3. A rotary engine comprising an an-
nular cylinder, a shaft concentric there-
with, a disk mounted on said shaft and
projecting into said cylinder, rings carried
by said disk, pistons mounted on said rings
on opposite sides of said disk within said
cylinder, reciprocating slides operating in
said cylinder at right angles substantially to
the plane of said disk, said disk having a
steam chamber on each side thereof and
means for admitting steam thereto, rotary
valves arranged in said chamber and having
ports leading to said cylinder, and means
for operating said valves to admit steam to
either side of said slides, substantially as de-
scribed. '

4. A rotary engine comprising an an-
nular cylinder having a steam chamber and

‘means for supplying steam thereto, a.driven

shaft, a disk mounted thereon within said
steam chamber, rings carried by said disk

‘within said cylinder, pistons mounted on said

rings and having inclined faces, slides ar-
ranged to reciprocate in said cylinder at right
angles substantially to said rings and con-
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tacting with said inclined faces, ring valves

provided in said steam chamber and capable
of rotating therein and having ports com-
municating with said steam chamber and
with said cylinder, said ring valves also

105

having exhaust outlets, means connecting -

said ring valves with said disk, and a lever
mechanism operatively connected with said
valves for shifting the same and varying
the time of cut off.

5. A rotary engine having an annular
cylinder, revolving rings placed back to
back therein, pistons mounted on said rings,
said pistons being triangular in form and
having inclined faces exposed to the fluid
pressure in said cylinder, said cylinder hav-
ing intake and exhaust ports and recipro-
cating slides operating at right angles sub-
stantially to said pistons and contacting
with said inclined surfaces.

6. A rotary engine comprising a casing
having a steam chamber, a driven shaft ex-
tending therethrough, a disk mounted on
said shaft, pistons connected with said disk,
rotary valves having ports communicating
with said cylinders and with suitable ex-
hausts, stationary valves having ports there-
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in, movable valves having slots therein
adapted to register with the ports in said
stationary valves and operatively connect-
ed with said disk to revolve therewith, an
operating lever, and means connecting said
operating lever with said first named valves
to change their position and vary the time
of cut off and means for supplying fluid
pressure to said steam chamber.

7. A rotary engine comprising an an-
nular cylinder having intake and exhaust
ports and means for delivering fluid pres-
sure thereto, rings placed back to back and
arranged to revolve in said cylinder, A-
shaped pistons mounted on said rings, re-
ciprocating slides arranged to move back
and forth in said cylinder at right angles
substantially to the plane of said rings, the
engagement of said pistons with-said slides
forcing them outwardly to allow the revolu-
tion of said rings and means for holding
said slides toward said pistons with a yield-
ing pressure.

8. A rotary engine comprising an an-
nular cylinder having intake and exhaust
ports and means for delivering fluid pres-
sure to said intake ports, pistons, A-shaped
in form, and revolving rings placed back to
back whereon said pistons are mounted at
intervals, slides operating in said cylinder
at an angle to the direction of movement of
said pistons, said slides having stems and
fluid pressure passages therefor connected
with said fluid pressure delivering means.

9. A rotary engine comprising an annular
cylinder having intake and exhaust ports
and means for delivering fluid pressure to
said intake ports, pistons, A-shaped in form,
and revolving rings placed back to back
whereon said pistons are mounted, yieldingly
held abutments projecting into the path of
said pistons and constructed to be forced
outwardly thereby, the fluid pressure being
delivered to said cylinder between said pis-
tons and said abutments, a driven shaft and
means operatively connecting said shaft
with said pistons.

10. A rotary engine comprising an annu-
lar cylinder having intake and exhaust
ports, a fluid pressure chest encircled by
said ‘cylinder, means for supplying fluid
pressure to said chest, means for regulating
the delivery of pressure to said cylinder, a
piston arranged in said cylinder and tri-
angular in form and having its inclined
faces exposed to the fluid pressure, and a

‘gliding abutment in said cylinder in the

path of said piston between which abut-
ment and said piston the pressure is deliv-
ered to said cylinder.

11. A rotary engine comprising an an-
nular cylinder, a fluid pressure chest en-
circled thereby, a ring valve provided with-
in said fluid pressure chest and having an-
nular, concentric fluid pressure chambers

3

therein, said ring also having intake and ex-
haust ports communicating with said cylin-
der through said annular chambers respec-
tively. ‘

12. A rotary engine comprising an annu-
lar cylinder, a fluid pressure.chest encircled
thereby, a ring valve disposed within said
chest and having annular fluid pressure
chambers therein, said ring valve having
passages communicating through said cham-
bers respectively with said cylinder and
with an exhaust, means for rotating said
ring valve and means for regulating the de-
livery of fluid pressure to the passages
therein.

13. In a rotary engine, the combination,
with a fluid pressure chest, of a rotary en-
gine valve having annular fluid pressure
chambers concentrically arranged therein,
said valve having ports communicating with
said chambers and said chest and a suitable
exhaust. '

14. A rotary engine comprising an annu-
lar cylinder, a fluid pressure chest encircled
thereby, a revolving disk mounted in said
chest and projecting into said cylinder, pis-
tons carried by said disk upon opposite sides
thereof and oppositely arranged, cut off
slides for said pistons, and means for admit-
ting fluid pressure to said cylinder in the
rear of one piston while the other piston is
passing its slide, substantially as described.

15. A rotary engine comprising an an-
nular cylinder, pistons mounted to revolve
therein, said pistons being oppositely ar-.
ranged, revolving means whereon said pis-
tons are mounted, and oppositely and diago-
nally arranged abutments for said pistons.

16. A rotary engine comprising an annu-
lar cylinder, a fluid pressure chest inclosed
thereby, rings mounted in said chest and
projecting into said cylinder and forming a
dividing wall therein, pistons carried by
said rings and arranged on opposite sides
thereof and oppositely and diagonally ar-
ranged abutments between which and said
pistons the fluid pressure is admitted.

17. A rotary engine comprising an annu-
lar cylinder, a fluid pressure chest encircled
thereby, a driven shaft, rings centrally dis-
posed in said cylinder, one upon another,
and dividing said cylinder into a plurality
of chambers, pistons mounted on said rings
and projecting into said chambers, cut off
slides operating transversely with respect to
said cylinder, said cylinder having intake
and exhaust ports, means operatively con-
necting said rings with said driven shaft,
said intake ports being disposed to admit
fluid pressure in the rear of one piston while
the other piston is passing its cut off slide.

18. A rotary engine comprising an annu-
Jar cylinder having intake and exhaust
ports, cut off slides disposed between said
ports and said cylinder, oppositely arranged
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pistons A-shaped and disposed back to back
and revolving in said cylinder and con-
structed to contact with and project said
slides outwardly, said slides and pistons
5 forming fluid pressure chambers in said cyl-
inder, and diagonally and oppositely placed
abutments. .
- 19. A rotary engine comprising an annu-
lar cylinder, pistons mounted to revolve
10 therein and placed back to back, cut off

means in the path of said pistons compris-
ing oppositely and diagonally arranged
abutments, said cylinder having intake and
exhaust ports. :
In witness whereof, I have hereunto set 15
my hand this 24" day of October 1910.
BENJAMIN DAHIL.
Witnesses: A
Gexevieve E. SorENSEN,
C. H. Renruss.

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




