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- to utilize the motive agent very economlcally-

UNITED STATES PATENT OFFICE.

o

 WENTWORTH RICE, OF RAPID CITY,

SOUTH DAKOTA.

_ ROTARYENGINE.

SPECIFICATION formmg part of Letters Patent No 502, 585 da.ted August 1, 1893.
Appllcatlon ﬁled Oc’suber 10 1892 Semal No 448,483, (No model, )

To all whom it may COnCeri:
Be it known that I, WENTWOR’I‘

- Rapid City, in the county of Pennington and

State of South Dakota, have invented a new
and Improved Rotary Engine, of which the

following is afull, clear,and exact desceription..

The object of the invention is to provide a

ple and durable in construction, very efiective
in operation, perfectly balanced and arranged

and to the fullest mdva,nta,ﬂ'e

The invention consists of a cylinder, a pls-
ton turning therein, and a cut-off valve ar-
ranged in the cyhnder close to the piston, to
shorten the inlet port for cutting off the steam
at any time during the revolution of the pis-

~ ton, to use the steam expanswely 1n the cyl-
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The invention also consists of certain parts-
and details and combinations of the same, as"

will be hereinafter described and then poi nted
out in the claims.

Reference is to be had to the accompanyluﬂ" g
drawings forming a part of this specification, |
in Which Similarfletters of reference indicate

corr%pondmﬂ' parts in all the figures.
Figure 1 is a sectional side eleva,tlon of the

1mprovement on the line 1—1 of Fig. 2. Fig.

2 is'a transverse section of the same on the

line 2—2 of Fig.1. Fig. 8is a transverse sec--

tion of one of the eylinder linings. Fig. 4 is

a side elevation with parts in section of the.

valve gear. Fig. 5 is a sectional side eleva-

fion of the same on the line 5—5 of Fig. 4.

Fig. 6 is a similar view of the same on the
hne 6—6 of Hig. 4; and Fig. 7 is a sectional
plan view of the same on theline 7—7 of Fig. 4.

The improved rotary engine is prowded_.

with a main cylinder A and two auxiliary
cylinders A" and A% each about one-half the

size of the main cyhnder A. The auxiliary {

cyhndels A’ and A*® are locafed on.opposite
sides of the main eylinder A and are divided
from the same by the cylinder heads A° and
A? respectively. The outer ends of the aux-
iliary cylinders A’ and A? are closed by the
cylinder heads A’ and A’ respectively.

In the cylinders A, A’ and A*are mounted
to turn the pistons B B’, B respectively, all
three secured on a shaft O journaled in suit-
able bearings arranged on the outermost

|

or B-.
|.-however, is arranged on the opposite side of

o he'a,‘ds' Ad a,nd Aﬁ, as plamly illustrated in Flg
g} RIOE, of |
| plstons B, B/, and B? come in contact at one 53

- The peripheral surfaces of the several

point W1th a paekmw bar D3-arranged diag-

onally in each lining:D, D’ and D* for the
cylinders A, A’ and A respectively. As
plainly shown in IFig. 2, eachlining gradually

new and improved rotary engine which is sim- | decreases in size in opposi_te- direetions from

the respective bar D?® so as to form the neces-

sary steam compartment between the lining
‘and the peripheral surface of the respeetwe
~|'piston.

In each of the pistons B, B’, and B?, is fitted
to slide an abutment E ar ranﬂ'ed radmlly In

suitable bearings in the respectwe piston, the
inner end of edch abutment being pressed by

a spring K held in the respective piston B, B’
The abutment E in the main piston B

the abutments in the other pistons B’ and B?

and in a like manner the lining D is ar-
ranged with its bar D® on an- 0ppos1te side
- gfrom that of the other hmnﬂ‘s in the cylin-

ders A’ and A2

-In the heavy portion of eaeh 11111110' isformed

an inlet'port ‘a-and an exhaust: port b, the
| said ports being located on opposite sides.of

the packing bar D3, as plainly shown in Fig.
2. The port a connects with an inlet pipe G
and an exhaust pipe H connects with the port
b. It is understood that the inlet pipes G for
the cylinders A’ and A? are arranged on one
side of the engine, while the inlet 1 pipe G for
the main cyhnder A is arranged on the Op-
posite side of the engine, as plainly shown in
Fig. 2. The exhaust pipes are similarly ar-
1a,1]n*ed

The valves I for the auxiliary eyhndels A"
and A? are actuated from cams J secured on
the main driving shaft C and arranged in the

cylinder heads A°and A% On each of the

cams J abuts a rod J’ held in ' contaet with -
the cam by a spring J° pressing on the said

rod J’, as pla,mly illustrated in Fig. 4. The
outer end of the rod J’is pivotally connected

with an arm K secured on the valve stem K’ .

of the valve I for the respective &umhary
cylinder A" or A~

The inner ends of the valve stems K’ of
valves 1 are each provided with a crank arm
K connected by links K? with the arms K8 on
the ends of the valve K* of the main eylinder.
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These links K* extend
through recesses in the heads A°® A* and act—
uate the main valve K*which is on the oppo-
site side of the engine from the valves I .

It will be seen that When the shaft C rotates, |

the cams J impart an outward sliding motion
to the rods J’ so that the arms K receive a
swinging motion, thus actuating simultane-
ously a,ll the valves for the three cyhnders A,
A’ and A% The arrangement of the valves
with their respective inlet ports a is such that
when the valve opens-steam is admitted to all
the three cylinders A, A” and A? at the same
time and the steam will be simultaneously
cut off in the three cylinders. As the steam

‘acts on the oppositely arranged pistonsin the

main cylinder and the auxiliary cylinders,
the engine is perfectly counterbalanced. Dur-
ing the time the cams J do not actuate the
rods J’, the latter are forced inward against
the shaft C by the action of the springs J=

It is understood that the steam enters the
respective steam compartment at the time the
abutment K of the corresponding piston has
passed the port a, the valves I or K* then be-
ing open so that the steam pressure is against
the abutment to turn the piston in the direc-
tion of the arrow a’. The exlausttakes place
at all times through the respective port 0 it
being, however, understood that the port b is
open to receive the exhaust after the abut-
ment K is passed.

In order to make steam-tight joints at the
ends of the pistons, I provide a packing ring
N on each end of each piston, the said pack-
ing ring pressing against the sides of the lin-
ing and the respective face of the piston B,
B’, or B4 The packing ring N is forced in
contact with the face of the respective piston
by means of a dished flat ring O the inner
edge of which is engaged by a ﬂanfred nut P
serewing on a threaded o
the respective head A° A% A° or AS It is
understood that for the heads A% and A* two
such threaded offsets A7 are formed on both
sides of the heads as plainly shown in Fig. 1.
The threaded nuts P are each provided with
a segmental gear P’ engaged by a gear wheel
Q of which the gear wheels journaled in the
heads A% and A*are in mesh with a worm Q’
held on a transversely-extending shaft Q° ex-
tending through the respective head to the
outside to be turned by means of a wrench or
other suitable tool applied to the outer end of
the shaft. 'The gear wheel Q in the heads A®°
and Afis held on a shaft Q*the end of which

extends to the outside of thehead and can be

tunrned from the outside byapplying a wrench
or other tool. Now,it will be seen that when
the gear wheels Q are turned, the nuts P can
be serewed toward or from the face of the de-
sired piston B, B” or I3° so that the nnt exerts

- pressure against the dished ring O, to force

the outer end of the latter with more or less
power against the packing ring N, or to re-
lease the pressure on the said dished ring, ac-

Tset A7 formed on

across the engine | cording to the direction in Wthh the gear
| wheel Q is turned. It will be seen tha,t by

these means any leakage from one cylinder
to the other can be prevented the steam be-

ing thus confined to its respective steam space
to fully utilize the power of the steam to turn

“the shaft C, as above desceribed. It will be

seen that the camsJ can be arranged so as to
cut off during any time of the strokes of the
pistons B, B’ and B? so that the steam can
work expauswely in the cylinders to the end
of the stroke and before the respective abut-

seen that by the arrangement of a main cyl-
inder and the auxﬂlar}r cylinders, as de-
scribed, a continuous rotary motion is given
to the shaft C so that the engine is properly
balanced.

- Having thus fullydeseribed my invention, I
claim as new and desire to secure by Letters
Patent—

1. A rotary engine comprising a main cyl-
inder, two auxiliary cylinders on opposite
sides thereof and taking steam at an opposite
side to that of the main cylinder, pistons in
sald cylinders and provided with abutments,
a driving shaft carrying the pistons and pro-
vided, within recesses in the inner cylinder
heads, with cams, a cut off valve turning in
each cylinder; the ends of the main valve

and the inner ends of the valves of the aux-

iliary cylinders being provided with cranks
connected by links extending across the main
shaft through recesses in the inner cylinder
heads, and spring pressed pins mounted 1n
the inner e¢ylinder heads in the path of the
said cams and pivotally connected with the
cranks of the valves of the auxiliary eylin-

ders, substantially as set forth.

2. In a rotary engine, the combination with
a piston and a packing ring abutting there-
against, of a traveling nut mounted on an ex-
ternally threaded projection on the inner face
of the cylinder head concentric with the axis
of the piston, a dished ring on said projec-
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tion engaging said packing ring with its rim

and engaged at its outer convex face by said
nut, and means for rofating the nut from the
oxterior of the cylinder, substantially as set
forth.

3. The combination with the cyhndel hav-
ing an externally threaded projection on the

inner face of its head coneentric with its pis-

ton rod opening,the rotary piston and a pack-
ing ring, of the dished ring upon the said pro-
Jeetwn and bearing aﬂ'amst the packing ring

a nut mounted on the said projection and
bearing against the outer convex face of the
ring; said nut also provided with gear teeth,

and a shaft entering the eylinder :a,nd oear ed
to said nut, substantml]y as set forth.

WENTWORTH RICE.

Witnesses: |
WARREN W. PRICE,
W. L. HALL.
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