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'ELISHA SEYMOUR, OF CHICAGO, ILLINOIS.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 622,718, dated April 11,1899,

| Applicatiﬂn'ﬁl_ed September.15,1898.l Serial No, 691,032, (No model) -

To @il whomy it may concern:
Beitknown thatl, ELISHA SEYMOUR, a citi-
zen of the United States, residing in Chicago,

1n the eounty of Cook and State of Illinois,

have invented a new and useful Improvement
in Rotary Engines, of which the following is
a specification. |

My invention relates to improvements in
rotary engines.

T'he object of my invention is to provide a

- rotary engine of a simple, durable, and effi-

20

cient construction that may be cheaply manu-
factured and that may be run continuously
without getting out of order and with little
friction or wear and by means of which the ex-
pansive powerof the steam can be more fully
and economically utilized than in rotary en-

gines heretoforein use and by means of which |
also the quantity of steam admitted to the
engine-cylinder and the number of its ex-

pansions therein may be properly controlled.

My invention consists, essentially, in the
combination, with a circular steam cylinder,
case, or shell provided with a circular cam-

track concentric therewith, of a rotary piston.

wheel or drum within said cylinder, case, or
shell and journaled eccentric thereto and to

- sald cam-track and provided with one or
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more (preferably two) radially-sliding curved

piston-wings having each an arm at its outer.

end pivotally connected to said rotary piston

- wheel or drum to prevent the friction of the

piston-wings against said case or shell from

- binding in their radially-sliding movements

35
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as the piston wheel or drum rotates within

‘the case or shell. ,
My invention farther consists in the novel

construction of partsand devices and in the
novelcombinations of partsand devices here-
1n shown and desecribed, and specified in the
claims. | |

In the accompanying drawings, Figure 1 is
a side elevation of a rotary engine embody-
Ing my invention. Fig. 2 is a central verti-
cal section taken on the line 2 2 of Fig. 3.
Fig. 8 is a section taken on the partly-radial
and partly-curved line 3 3 of Fig. 2. TFigs. 4
and & are sections on the lines 4 4 and 5 5,

respectively, of Fig. 3; and Fig. 6 is a detail

perspective view of parts hereinafter to be
described. | -
In the drawings, A represents the cylinder,

il

!

rotates.
K are moved outward as the piston wheel or "

case, or shell, the same having two heads or
end plates B B, firmly clamped to the shell
A by bolts or rivets a.

C is the shaft, extending through the heads
B B'of the cylinder, and D is the rotary pis-
ton wheel or drum secured to said shaft and
rotating with it. The rotary piston wheel
or-drum D is provided with curved radially-
sliding pistons ¥ F, preferably two in num-
ber, the same being mounted in radial curved
slots d d in the wheel or drum D. Each of
these curved piston-wings F ¥ is furnished
with an arm f, pivoted at f’ to the rotary
wheel or drum D, the arm f serving to sup-
port and brace the outer end of the curved
piston and to prevent the friction of said pis-
ton against the cylinder, case, or head A from
causing the piston F to bind in its radially-
sliding movements in and out of the rotary
wheel or drum D. The curvature of thepis-
tons I" and of the slots d,in which they fit, cor-
respond to the are formed by the pivoted
brace-arm or support fas a radius, so that

the pistons may move in and out freely. The -

pistons F are also each provided with a rock-
ing shoe f* at its outer end or edge, said
shoe having a curved outer face 73, which fits
and bears against the curved inner face of
the cylinder, case, or shell A, and said roclk-
Ing shoes have a round or cylindric inner
face f* fitting in a similar curved socket £9 at
the outer end of the pistons F, sothat the
rocking shoes may fit and bear properly
against the eylinder or case A in every posi-
tion of said pistons as the wheel or drum D
The radially-sliding curved pistons

drum D rotates by means of cams b b, one
secured to the inner face of the heads or end

-plates B B’ of the cylinder, case, or shell
A, said cases being circular in form and con--

centric with the case or shell A, but eccen-

-tric to the rotary piston wheel or drum D, as

will be readily understood from Figs. 2 and 3
of the drawings. Each of the pistons F is
provided with antifriction-rollers f° to ride

on said cams, said rollers being on a shaft 77,

which passes through a block 73, forming a
part of the piston. A spring is interposed

between the piston I and the part /8, through
which the shaft % passes, so that the piston
| ¥, telescoping on said part /8, may compen-
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-same being secured to the engine-shaft C and
- rotating therewith.
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~ sate for any wear or lack of acUustment or | longer will the port 7° in the valve H' be
accuracy of fit. The wheel or drum D is pro-

vided with packing-blocks d’', supported by
springs d? at the point where the piston F
bears against saild wheel or drum, as will be
readily Tunderstood from Fig. 2 of the dl&W-
ings.

The cams D b are pr eferably suppmted in

place by internal hubs or projections ' on

the heads or end plates B B3'.
The pistons I are each provided with pack-

ing-blocks f, pressed outward by springs f*°

and which .bear against the heads or end
plates B B’ of the steam-cylinder.

The head B'is provided with an external
hub 0°, furnished with a stuffing-box 0® for
the shaft C. The cylinder-head B 18 provided

on its outer face with a boss b? to receive the

valve-case H, which is secured thereto. II
18 a rotary valve within the valve-case I, the

The V&IVG I’ has two
pﬂmllel disks /v h, preferably formed integral
with each other and united by the centml or

hub portion of the valve and by the studs i/,
so as leave an annular space or channel A?

for the steam between the two plates of the

valve. 'T'he inner valve-disk 5 is provided

with two ports 2% the ports corresponding in
number to the pistons F on the rotary piston:

wheel or drum D. II°is a packing-ring hav-

ing V-shaped projections hf, fitting in V-

shaped grooves /°-and interposed between
the case I and valve H'. Flat springs A°
press the packing-ring against the valve.
The valve case or shell II is provided with an
inlet-port /* for the steam. G is a rotary ex-
pansion or cut-off ring mounted to turn on
the shaft D and interposed between the valve
H' and the eylinder-head or end plate B. It
18 provided with a port or opening g for the
passage of the steam through it into the eyl-
inder or case A through the port 0° in the

head B. The ad;justable expansion or cut-

off ring G is DY ovided with V-shaped packing
pro;lectlons g', which fit in corresponding V-
shaped grooves in the outer face of the end

plate B,and it is also provided with V-grooves

to receive the V packing projections or rings
i’ on the valve HH'. The expansion or cut-off
ring G is turned or adjusted on the shaft D
by means of the gear-teeth ¢g*thereon, which
mesh with a gear ¢° on the shaft g*

b° is a stop secured to the face of the head
or end plate B and which fits in the port or
opening ¢ of the expansion or cut-off ring G,
so that by turning the expansion-ring on its
axis this stop will serve to vary or adjust the

~operative length of the segmental port ¢, and

60
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thus vary the quantity-of steam admitted to

the cylinder at each stroke and also the time
of its admission, as the shorterthe segmental
slot or port g in the expansion-ring the quicker
will the port /2° in the rotating cut-off valve

H' bein passing. DBy turning the rotatable or
expansion ring Gin the duectwn to lengthen

| piston wheel or drum within sa’

in passing the segmental slot or port g and

the greater will be the quautity of steam ad-
mltted to the cylinder A and the less will be
the number of expansions of the steam there-
in. When the load upon the engine is light,
by simply turning the expansion-ring in “the
direction to shor ten the operative 1enﬂ'th of
the port or slot g the quicker will the p01t 5
be in passing and the greater will be the rela-
tive proportion of ‘mne during each rotation
of the valve H' when the live steam is cut oft
from the engine-cylinder and the greater will
consequently be the number of expansions of
the steam in.the engine-cylinder.

The rocking shoe ]‘3*’a is furnished with pack-
ing-strips 7, which are forced outwar d against

the cylinder-heads B BB’ by springs .

The piston-wheel D 1s pr owded with a seg-
mental packing-ring d4, pressed out by springs

d’ against the heads B B’, and the cylinder or

Shell A has a packmn"—bm a, pressed out by
flat springs a' to prevent steam escaping from

the pressure side to the exhaust side at the
point where the piston-wheel D 1s tangent to

the cylinder A.
I-claim— |
1. The combination with a circular steam-

cylinder case or shell provided with a circular

cam-track concentric therewith, of a rotary

id eylinder

case or shell and journaled eccentric thereto

and to said cam-track and provided with a

radially-sliding eurved piston-wing, said pis-

ton-wing 1'iding against the inner peripher)r
of said case or shell substantially as specified.
2. The combination with a circular-steam-

a*® is the exhaust—port.

cylinder case or shell provided with a circular

cam-track concentric therewith, of a rotary
piston wheel or drum within said cylinder
case or shell and journaled eccentric thereto
and to said cam-track and provided with a
radially-sliding curved piston-wing having a
brace or arm at the outer end thereof pivot-
ally connected to said wheel or drum, said
piston-wing riding against the inner periph-
ery of said case or shell qubstanmall} as speci-
fied.
3. The combination with a circular steam-
cylinder case or shell provided with a circular
cam-track concentric therewith, of a rotary
piston wheel or drum within said cylinder
case or shell and journaled eccentric thereto
and to said cam-track and pwwded with a
radially-sliding curved piston-wing
ton or wing having a rocking shoe at its outer
end to form a bearing against said cylinder
case or shell, said piston-wing riding against
the inner periphery of said case or shell sub-
stantially as specified.
4, The combination with a circular steam-
cylinder case.or shell provided with a circular
cam-track concentric therewith, of a rotary
piston wheel or drum within said cylinder
case or shell and journaled eccentric thereto
and to said cam-track and provided with a

the operative length of its slot or port g the | radially-sliding curved piston-wing having a

, said pis-
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brace or arm at the outer end thereof pivot-

ally connected to said wheel or drum, said
piston or wing having a rocking shoe at its
outer end to form a bearing against said cyl-
inder case or shell, said piston-wing riding
against the inner periphery of said case or
shell substantially as specified. o

5. The combination with a circular steam

eylinder case or shell provided with a circular

cam-track concentric therewith, of a rotary
piston wheel or drum within said eylinder case
or shell and journaled eccentric thereto and
to said cam-track and provided with a radi-

ally-sliding curved piston, and friction-rollers

on said piston riding on said eam, said piston

riding at its outer end against the circular in- |
‘ner periphery of said case or shell, substan-

tially as specified. . |
- 6. The combination with a circular steam
cylinder case or shell provided with circular

cams concentric therewith, of a rotary piston

wheel or drum within said cylinder case or
shell and journaled eccentric thereto and to
sald cams and provided with radially-sliding

ccurved pistons having each a brace or arm at

the outer end thereof pivotally connected to
said wheel or drum, and friction-rollers on
sald pistons riding on said cams, said pistons
riding at their outer ends against the inner
circular periphery of said case or shell, sub-
stantially as specified.. | |

7. In arotaryengine, the combination with
the steam-cylinder having a circular inner
periphery, of a rotary piston wheel or drum

Journaled eccentricto said eylinder, radiall v-

- sliding pistons thereon, a cirecular cam con-

centric with said steam-cylinder for operati ng

- saldradially-sliding pistons,and rockingshoes

'4,:,.
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at the end of said
specified.

3. Ina rotary engine, the combination with
a steam-cylinder having a circular inner pe-
viphery, of a rotary piston wheel or drum
Journaled eccentric to said cylinder, radially-

pistons, substantially as

sliding pistons thereon, a circular cam con-
‘centric with said steam-cylinder for operat-

ing the same, and hinged arms or braces con-

‘nected to the outer ends of said radially-slid-

ing pistons to prevent the same from binding

in sliding in and out, substantially as speci-

lied. - -

J. In arotary engine, the combination with
the steam-cylinder having a circular inner
periphery, of a rotary piston wheel or drum
journaled eccentric to said cylinder, radially-

- sliding plates thereon, and circular cams con-
centric with said steam-cylinder and secured

the engine-cylinder head B, of engine-shaft

to the heaﬁs of the engine-cylinder on oppo-
site sides of said rotary wheel or drum for

~operating said radially-sliding pistons, sub-

stantially as specified. *. |
10. Inarotaryengine,the combination with
the steam-cylinder having heads B B’ provided

with cams, of a rotary piston wheel or drum,

radially-sliding pistons thereon operated by
sald cams, avalve-case, arotary valve secured

to the engine-cylinder provided with ports,

and an adjustable rotary expansion or ub-off
ring between said rotary valve and engine-
cylinder head provided with a segmental slot
or port, and a stop on the engine-cylinder
head, substantially as specified.

11. The combination of steam-cylinder A,
provided with a cireular inner periphery and
having heads B B, rotary piston wheel or
drum D, having shaft C journaled in said

heads B B’ eccentric to said steam-cylinder,

curved pistons I F riding against the circular
Inner periphery of said steam-cylinder and
furnished with brace or supporting arms Piv-

oted to said wheel or drum, substantially as

specified. )

12. The combination of steam-cylinder A,
provided with a circular inner periphery and
having heads B B’, rotary piston wheel or
drum D, having shaft C journaled in said
heads B B’ eccentrie to said steam-cylinder,
curved pistons F I riding against the circular
inner periphery of said steam-cylinder and
furnished with brace or supporting arms Piv-
oted to said wheel or drum, and cams con-
centric with said steam-cylinder for operat-
Ing said radially-sliding pistons, substantially
as specified. S

13. Inarotary engine,the combination with

C, a rotary valve H' and expansion or cut-off
ring G, said rotary valveand its expansion or
cut-oif rings being provided with V-shaped
packing grooves and projections, substan-
tially as specified. |

14. The combination of the steam-cylinder

having an inner circular periphery with the

rotary piston wheel or drum journaled eccen-
tric to said eylinder and provided with radi-
ally-sliding pistons furnished with spring-
supported packing plates or bars, and cams
concentric with said steam-cylinder for oper-
ating said radially-sliding pistons, substan-
tially as specified.
| KELISITA SEYMOUR.
Witnesses:

H. M. MUNDAY,
EDMUND ADCOCK.
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