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To all whom Tt may corcer:
Be it known that I, GEORGE C. ROHDE, of
Gunnison,

5 Improved Rotary Engine, of which the fol-

I0.
“drawings, forming a partof this specification,
- 1in Wthh 51m11a1 ehalacters of reference indi-
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ingone-half ot onesideof the cylinder.

lowing is a full, clear, and exact description.

My invention relates to an improvement in
rotary engines, and comprises the novel fea-

tures hereinafter described and claimed.
- Referenceis to be had to the accompanying

cate corresponding parts in all the figures.
Higure 1 is an end elevation of my device.

Fig. 2 is a side elevation with a portion of
.the cover broken away to show the manner
.0f connecting with the valve.

elevation taken at right angles to Fig. 2,

-showing the mechanism for controlling the
I'ig. 4 is a sectional
-plan through the steam-pipes and the revers-

position of the valve.

ing-valve. Ifig. 51sa sectional plan through
the cylinder and valves. FIig.
elevation of the cylinder with one valve-chest
in section., KHig. 718 a sectional elevation on
the line 7 7 of Fig. 6.
of the ring or annular plate which forms the
cylinder - heads. Iig. 9 1s a section of the
same on the line 9 9 of Fig. 8. Fig. 1018 a

section through the piston-disk on the line 10
10 in Fig. 11.

Fig. 11 18 a section through
the piston disk and heads, taken at right an-
cgles to Kig. 10. Fig. 1218 a perspectlive view
of one section of the casing forming the cyl-
inder.
section of the valves. FKig. 141isan elevation
and partial section of the cut-oif valve. FKig.

15 1s a section through the valves, taken on

the line 15 15 of Fig. 13. Fig. 16 is a detail
showing in sectional plan the manner of op-
erating the valve-shifting mechanism. Fig.
17 shows 1n perspective the manner of con-
necting the valve-rod and valve, and Fig. 18
shows bhe manner of LOI]IleGElllU‘ the ends of
the pressure-counterbalancing pipes with the
cylinder and steam-chest.

- The cylinder of my engine is composed of
sections A, which are joined togetherinsuch

manner as to form an annular steam-space
which 1s circular in eross-section.
these sections A are used, each section form-

in the county of Gunnison and
State of Colorado, have invented a new and

| angular flanges a.
the binder-ring is provided with a triangu-
lar groove adapted to receive the two flanges

KFig. 3 1s an

6 is an.end

Fig. §is a plan view

Kig. 13 is an elevation and partial

placed in a peripheral groove thereof.

Four of

sections upon their outer peripheries and on
the edge which joins with the sections upon
theoppositesides of the cylinder are provided
with outwardly-extending triangular flanges
a. Aboutthese flanges passes a binder-ring
B, which is formed in two or more sections

55

hinged together by two ears % whichare pro-

vided with a pivot-pin 6* and fit over the tri-
The inner periphery of

a. The opposite ends of these two sections
of the binder-ring are provided with ears b,

through which passesaclamping-boltd'.  This

ring, fitting tightly over the fianges upon the

cylinder-sectionsand being bound down there-

on, will hold them together without the direct
use of bolts between the cylinder-sections.
These cylinder-sections havea thickened cen-
trally-projecting portion A’, which lies upon
the side of the piston-disk D

The sections A’ upon opposite sides of the
cylinderareseparated from each otherasufii-
cient distance to accommodate the outer por-
tion of the piston-disk D. This disk is se-
cured to the shaft C and rotates therewith,
said disk having the piston-heads d secured
theretoand moving within the annular steam-
space formed in the outer portions A’ of the
cylinder-sections. Theinnerfacesof the por-

tions A’ of the cylinder:sections are p10v1ded

with triangulargrooves &da;pted to receive tri-
angular pauekinﬂ* -rings @', which bear against
131'16 outer side sur face of the plston-dlsk_ and
prevent leakage of steam pastthe same.

disk is p10v1ded with an elastlc_ packing d',
At
two opposite points upon this disk if is pro-
vided with recesses or slots adapted to re-
ceive the stems of the piston-headsd. These
piston-heads are then secured in place by
means of pins or set-screws d*, which pass

through holes formed partially in the piston-.

disk and partially in the stems of the heads,
thus binding the heads securely in. place.
The stems of the piston-heads are .provided
with passages d*and d3, forming steam-ports,

The
piston-disk is shown in sections taken atright
‘a,nﬂ*les in Figs, 10 and 11, and each 0110111&1‘
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by whieh the steam 1s admitted to and ex-

hausted from the cylinder.

These | separated by a central wall d” and open at

These ports are




Dby platesor partitions DS,

0 ' 652,044

the inner end of the disk at opposite sides of
the piston-disk. The ports d? are separated
from the chamber D?at the center of the disk
The objectof this
chamber is to counterbalance the pressure of
steam upon the outer surfaces of the valves.
The steam-ports d? discharge at the side of

~ the piston-disk into the steam-chests formed
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upon eachsideof the cylinder. Thesesteam-
chests are formed by the annular rings or
sleeves F', which are secured at one end to

the sides of the cylinder and havetheirouter

endsclosed by meansof like platesF. These
two parts ' I at each side of the disk D are
secured together by means of a two-part
binder-ring B? said parts being hinged to-
gether, as at b* in Fig. 2, and at opposite
ends are clamped by a bolt, the same as ¥’
in the same figure. A triangular groove is
formed upon theinnerperipheryofthebinder-

ring, which engagestriangular flanges formed
upon the outer edges of the plate F and

the sleeve F', similar to the manner deseribed

for securing the sections of the cylinder to-

gether. The plate F has an outwardly-pro-
Jjecting flange F*, which, in connection with
the collar F® forms a packing device by
which a tight joint may be obtained about
the engine-shaft C. Within each of these
steam - chests is a combined cut-off valve,

~which is shown in detail in Tigs. 13, 14, and
15.

T'his valve consists of two parts, one part
consisting of a plate G, which is provided
with two opposite segmental holes G'. This
plate is also provided with a flange G?, which

projects inwardly or foward the center of

the cylinder a short distance from the outer
periphery of the plate. Within the recess
formed by said flange lies the cut-off plate H,
which is shown in detail in Fig. 14. This

~ plate has a sleeve H' attached by thread and
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key, which passes through the central open-
ing in the plate G. The valve portion of this
plate consists of the two segmental wings H,
which are of such size as to cover the seg-
mental holes G' When placed in proper posi-
tion. The other end of the sleeve has teeth

h projecting from its periphery and forming
opposite toothed segments, each of which eX-
tends over about one-third of its circumfer-

ence. The teeth of these segments are ar-

ranged in plural rows and staggered or with
the teeth of one row opposite the spaces of

the next row, or otherwise, so that the teeth
7, which are formed upon the ends of the
valve stems orrods I' and I?, may hoth turn
and slide the valve upon the shaft C as the
result, respectively, of a reciprocating and a

turning movementgiven tosaid rods by means
of suitable mechanisis, which will be here-

inafter described.

The turning movewment of the valve serves

to alternately admit and cut off steam from

the cylinder, while the sliding movement per-
~mits 1t to rise from its seat when the steam

is escaping or to-be held from its seat per-

~manently, if desired. The valve which is at |

| the time acting as the exhaust-valve should

be held off of its seat, so that the exhaust-
ports may be open all the time, while the
valve which is acting as theadmission-valve
would not be held off of its seat unless it is
desired to admit steam for the full stroke or
so that no expansion is secured. To steady
the ends of the rods I’ and I?, brackets 2% are
provided within the steam-chest and engag-
ing the ends of the rods. Stuffing-boxes %
sarround said rodswhere theyenterthesteam-
chests.

Upon the shaft C and at a listle distance
outside of the valves just described are se-
cured two collars or rings A'. These rings
are so placed that the valves may be forced
outward or away from the center of the cyl-
inder a slight distance before they come in
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contact with the ring, as is ¢learly shown in

I'ig. 5, in which one of the valves is shown in
contact with the side face of the piston-disk
and the other is shown as being moved away
from the piston-disk, so as to contact with
one of the rings A/, *

- The cylinder-heads are in form of an an-
nular plate or ring K, which is shown sepa-

rated from the ofher mechanisms in Figs. 8

and 9. This consists of a thin annular plate
which has a flange E’ upon its inner periph-
ery extending to each side of the plate and
forming a slightly-greater surface for engag-
ing with the outer periphery of the piston-
disk. 'This plate is also provided with two
slots e, which are made at an angle of about
thirty degrees with the plate and are adapted
to accommodate the piston-heads d. The
edges of these slots are beveled from each
side toward the center, making a V-shaped
edge. Thisplateisplacedsoastocutthrough
the steam-space of the cylinder and lies at
an angle of about thirty degrees with the
plane of rotation of the piston-disk, as shown
in Figs. 1 and 7. The cylinder is suitably
slotted to receive this plate and allow of its
passage. The inner periphery of the flange
E" upon this plate and the outer periphery
of the piston-disk are toothed, the teeth in-
termeshing, so that the revolution of the pis-
ton-disk will cause the plate K to turn about
sald disk.
of the piston-disk extend squarely across the
same, while the teeth upon the inner periph-
ery of the flange I’ extend at an angle of
about thirty degrees with the side faces there-

of, whereby the teeth upon the disk and plate
‘will Intermesh. The teeth upon the plate
“arein double sets, which eross each other, one

set coacting with the teeth upon one side of

The teeth d° upon the periphery
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the piston-disk and the other set with the _

teeth upon the other side of the disk.
The plate K is constrained to move in its
proper plane by means of a casing which is

| formed of the two plates E? and E? and which

closely fit and inclose the plate. The plate

E? 1s secured to the outer surfaces of the eyl-
inder by means of flanges E{, which are bolted
to said cylinder. The plate E? has a triangu-

I30
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lar trough e? extending about its inner pe-

and E-°.
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riphery and adapted to receive the inner por-
tion of the plate E3. The two plates E° and
E? are secured to each other by means of a
orooved binder-ring B, whieh engages with
the triangular outer edﬂ‘es & of the plates Dk
Tt will thus be seen that, although
the plate K passes through slots in the sides
of the cylinder, it is inclosed in such manner
that the escape of steam through these slots
is prevented. Theslots e in the plate I and

the teeth upon said plate and piston-disk are’

8o proportioned and located that the plate E
will be rotated synchronously with the pis-

ton-disk at double the speed, so that the slot

e will be presented at the proper time to re-
ceive and pass the piston-heads cl.

The engine is suitably supported by means
of flanges or lugs A%, which project laterally
from the sides of the cylinder and engage the
standards X' and X*°. 'The outer ends of the
shaft C are supported upon standards X.
The shaft C is provided at one end with a
pulley or fly-wheel C', by means of which
power is communicated from the engine to
any desired machinery.

Upon a suitable stand located at one side of
the eylinder is mounted the mechanism by
which the valves G and H are controlled. The
two rods I' and I?, which are directly con-

‘nected with the valve H, pass through guides

I*, by which they are constrained to move in
a straight line. "'he outer ends of theserods
are provided with plural rows of teeth 7/,
similar to the teeth 72 upon the opposite ends,
which engage with the toothed segments of
the valves. The ends of these rods are each
respectively guided in holes formed in a plate
I3, which is secured to the frame. Loosely
keyved upon a shaft K is a disk X', which has

toothed segments /&, similar in construction to

the toothed segments upon the valves, and
said teeth mesh with the teeth?’. Bysliding
the disk K’ the rods I' and I* may be turned
and the valves moved away from their seats.

The valve-controlling mechanism is in du-
plicate, each set controlling the valves upon
one side of the engine. A curved plate R 1s
placed back of each disk K' and has flanges

R’ extending from each edge and embracing |

the disk, so that if the plate 1s moved side-
wise the disk is moved with it. The two
plates R are connected by a bar R? so that
they will be moved together. The bar R? is
onided in suitable holes in the parts S, 8§, 82,

| b3 and S* of the frame which suppmts the

alf. e-controlling mechanism.

A lever QQ 1s pwofed at Q° upon the frame
and is provided with the nsualhand-controlled
detent, which engages the segment bar or
rack Q. At a point where it will embrace
the bar R*thislever Q is provided with a box-
like section T, which surrounds the bar R
and has a pin 1" passing diagonally across
the box portion of the lever and through the
bar R?% As a result of this construction

-when the lever is swung upon its pivot it will |

| engine.

to one-half that of the ¢ylinder.

| move the bar R*lengthwise in 1ts guides, car-

rying with it the plates R and the toothed
disks I{’, which, through the mechanism pre-
viously described, shifts the position of the
valves, throwing the valve upon one side close
against its seat and moving the one upon the
other sideaway from its seat. In this way the
valves are a,dJusted for a reversal in motlon
of the engine.

7°
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The turmnf‘r of the valves is aceompllshed -

by means of a lever J, which is secured to
one section of the bisected shafs K, upon
which the disks K' are slidably held. The
two-part shaft K extends across the frame,
and upon each portion is secured one of the
toothed disks K'. On each part of the Di-
sected shaft K, at their inner ends, the bevel-
gears M and M’ are secured. These gears

- mesh with bevel-gears M* and M, Whleh are

loosely mounted upon the shaft O. The shaft
O has the reversing-valve O’ secured to 1ts
lower end, as shawn in Fig. 4, by which the
course of the steam- supply 18 cont: olled. The
pipe P is the one connecting with the boiler
and through which steam is supplied to the
The pipes P’ and P* connect with
0pp031te sides of the engine, and the pipe I’®
is the exhaust-pipe. The ports in the valve
Q" are so placed that by a slight turning of
the valve the pipes P’ and P* may be used at
option eitheras Sllppl} or exhaustpipes. This
valve is controlled in position by means of a
lever J', which is pivoted to the upper part
of the frame and is provided with the usual
hand-operated locking device or detent,which
engages the toothed segment bar or rack J?,
a like device on the lever J engaging the
toothed bar J% A bevel-gear N is gecured to
the lever-pivot and is turned thereby to op-
erate the bevel-gear N’, which 1s secured to
the upper end of the shaft O, thh carries
the valve O'.

The space between the plates E* and E? iu
which the plate E turns, is connected with
the eylinder by means of the pressure-coun-
terbalancing pipes L L, which connect the
steam-chambers and exhaust-chambersin the
cylinder A in the case of each pipe with shal-

JTow chambers in the casing E* E* on opposite

sides of the casing from where the other end
connects with the cylinder, as shown in Fig.
1. These shallow chambers in the casing
E? I8 are as near the eylinder A on eitherside
as may be, and each chamberhasan area equal
- To counter-
balance the pressure upon the plate within
the cylinder, the pipes L are used, which ad-
mit steam to the said casing. These pipes
are secured in place by mean‘s of a nipple or
sleeve L', which is mounted to turn upon a
plug 12, which serews into the plate of the cas-
ing or the cylinder, the sleeve being threaded
to serew upon the threaded end ot the pipe 1.,
as shown . in detall in Fig. 18.

When the lever J' stands perpendicular, all
steam is shut off by the valve O’. By throw-
ing the lever forward steam passes into the

30

e

05

100

105

ITO

115

120

125

130




IO

20

.‘25

30

35

pipe P2, whence it passes into the right-hand
steam-chest. When the lever J is standing
perpendicular, the segmental opening G’ will

be half closed by the segmental wings of the.

valve H. If the lever J be pushed forward,
the opening may be closed entirely; if drawn
backward, it will be opened full. When
opened ‘“‘full,” steam will pass into the side
ports In the piston - disk during a ¢ half-
stroke,” or from the time the piston-head ¢
leaves the point of intersection with the cyl-
inder-head X on either side of the e¢ylinder A
until it is directly above or below the shaft-
ing C, thus making the cut-off at half the
stroke. As the lever is pushed forward the
cut-off is brought nearer the beginning of the
stroke until the steam-port in the valve is
entirely closed. The valve G is fixed in op-
posite steam-chests in a reverse position—
that is, in one the segmental openings are as
shown in Fig. 13, and in the other the upper
opening is to the right of the center and the
lower one to the left, and the valve H in open-
ing and closing rotatesin an opposite direction
to the one on the other side. This combina-
tion-valve being open more orless, if the side

. ports on the piston-disks are in front of the.
valve-openings G’ the steam will pass into

these ports d? d°® and thence into the cylinder
A behind the piston-heads d d, and between
these piston-heads and the ecylinder-head

‘plate K the piston-heads will be forced for-
pass through the |
notch ¢ in the cylinder-head plate E in front

ward until they reach and

of them. When the piston-head d reaches
the position shown in Fig. 7, half-way through
the cylinder-head, the steam from the upper

- section of the ecylinder A exhausts back

40
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- ports wherever they may be.
this valve on the side where the steam seeks

60

through the steam-port opening in front of
the piston-head d. The lower chamber ex-
hausts at the same instant back through the
front port of the piston on the other side,
which is exactly opposite d. When the pis-
ton has moved ahead its own thickness, the
port on the back of the piston passes the
cylinder - head E, and the side ports in the
piston - disk D being exaectly opposite the
piston-heads d steam is admitted and the pis-
tons are forced on again ad nfinitum. Now,
to go back, if the side steam-ports d? ¢ in

the piston-disk D do not chance to be in

frontof the segmental openings in the valves
G H steam will still pass through into,the
cylinder if the valve G H be not up tight

against the face of the piston-disk, because

the opening between the valve and the side
face of the piston-disk will connect the two
If, however,

to enter 18 1n close contact with the face of
the piston-disk D, then it must be slightly

- opened by use of the lever Q. A forward

motion will press the valve up to the side
face of the piston-disk and a backward move-
ment will withdraw it. If the valve G H be

kept slightly withdrawn from the face of the
piston-disk on the sidé which the steam is en- |

4 ~ 652,044

tering by use of the lever Q, it will serve to

feed steam to the engine during the entire

‘stroke if the valves G H be open to any ex-

tent whatever. For economy in the use of
steam the connected valves G H on the side
where the steam enters will always be kept

1n close contact with the side face of the pis-

ton-disk D, except when it may be necessary

70
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to open them to start the engine or when the

engine may be used to the extreme limit of its
power. It will be observed that the two-part
valve G H on the opposite or exhaust side of
the cylinder A must always be kept removed
to a greater or less extent from the side face

may be open all the time. This exhaust-
valveshould always bekept removed a greater
distance from the side face of the piston-disk
than the inlet-valve on the opposite side,
though to do otherwise would only waste
power. The engine would still run. The
opposite valve G H is operated to slide it to-
ward and from the piston-disk simultaneously
by the lever Q, so that when one is closed the
other is wide open. In their turning action
they open and close together. When one is
closed, the other is also. . Their simultane-
ous sliding action is brought about by the le-
ver Q through the gunide-shields R’. In this
combination-valve the outer half is prevented
from rotating by two grooves ¢ in its oppo-
site edges, which engage the lugs ¢', which
project from the inner surface of the steam-
chests F'. These lugs need not extend a
great distance from the side face of the pis-
ton-disk D.

30

- of the piston-disk D in order that the exhaust
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It will be observed that the turning motion

of the valves G H is caused by the lever J,
which being thrown backward or forward
forces the rods I' I? into and out of the steam-

chests, the toothed ends of the rods inter-

meshing with the toocthed segments of the
valve I1, causing thesame toturn. The lever
@ Induces thelongitudinal action of the valve

105

I1O

G H by meansof arolling motion given there-

by to the rods I' I?, which are doubly meshed
at right angles with the teeth 4 and at the
other ends with the teeth %, which last are

given side motion by means of the guide-

shield R’ and the mechanism of the lever Q,

acting upon the bar R? which is attached to

the guide-shield R'.
Having thus described my invention, I
claim as new and desire to secure by Letters

Patent—

115

120

1. A rotaryengine having portsin the pis-

ton-disk opening at the side thereof, a steam-
chest inclosing said ports, a valve controlling
the port-opening and comprising two parts,

125

one consisting of a disk having segmental

openings therein, and means for holding it
against turning, and the other consisting of
a member having segment-arms adapted to
close the openings in said disk and to turn to
vary the opening, and means for turning said
latter member, substantially as described.
2. A rotary engine having ports in the pis-
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ton-disk opening at the side thereot, a steam-

chest inclosing said ports, a valve controlling
the port-opening and comprising two parts,

one consisting of a disk havmﬂ' segmental

openings or ports therein, and means for
holding 1t against turning and the other con-
Sibtinn of a member ]1avin0' segment-arms

adapted to close the openings or ports 1n said

disk and to turn to vary the port-opening, a
sleeve secured to said adJ ustable or turning
member of the valve and having teeth upon
its periphery arranged in lines Sllh%t'tﬂtlﬂlly
at right angles, a rod entering the steam-chest
and having teeth thereon 'éxtending in rows

lengthwise and eircumiferentially thereof and

engaging the teeth carried by the adjustable

valve member, whereby the valve may be

moved bodily toward or away from its ports
and turned about its axis, substantially as
described.

3. A valve mechanism for rotary engines,
comprising a disk surrounding the engine-
shaft and having segmental holes or ports
therein, means for preventing said disk or
plate from turning about the shaft but per-

‘mitting it to slide lenﬂ‘ﬁhwme thereof, a cut-

off membel‘ mounted to slide upon said disk
and having segmental arms or plates adapted
toclose the portsinsaid disk, asleeve secured
to sald cut-off member and having teeth tipon

its periphery arranged in circumferential and

axial lines, and a rod entering the steam-chest
and having its end toothed in circumferential
and longitudinal lines and engaging the teeth
upon the cut-off member, whereby the latter
may be slid back and forth upon the shaft,
substantially as deseribed.

4. A valve mechanism, comprising a valve

member mounted to turn and slide upon its
ax1s, a sleeve thereon having teeth upon its
periphery arranged in circumferential and
axiallines,a valve-operating disk havingsimi-
lar teeth, and a rod having teeth upon its ends
adapted to engage both disk and sleeve, and
means for both turnmﬂ and sliding said dlsk
sub%tanbnllv as described.

A valve mechanism, comprising a valve
member mounted to turn and slide upon its
axis, a sleeve thereon having teeth upon its
periphery arranged Iin circumferential and
axial lines, a valve-operating disk having
similar teeth and having a sliding keyed con-
nection with its shaft, a rod havingteeth upon
its ends adapted to engage both disk and
sleeve, a lever secured to the axis of said disk
to turn it, a slide engaging the disk to slide
it npon its shaft, *md a lever for operating the
slide, Substantially as described.

6. The combination in a rotary engine, of
a rotary piston-disk and head, and an annu-
lar cylinder or casing with ceylinder heads or
abutments consisting of an annnlar plate or
ring placed at an acute angle with the plane
of the piston’s revolution and cutting the path
of said piston and eylinder on opposite sides,
the cylinder having slots accommodating said
ring,

ring and pistons, and slotsin the ring adapted
to pass the pistons throngh them, substan-
tially as deseribed.

7. The combination in a rotary engine of

‘a rotary piston-disk and heads, and an annu-

lar cylinder or casing with cylinder heads or
abutments consisting of an annular plate or

ring placed at an acute angle with the plane
-of the piston’s revolution and cutting the path

of said piston and the cylinder on opposite
sides, the cy linder having slots accommodat-
ing said ring, the ring hm*mo* npon its inner
pel‘iphery and the pist-on-disl{ upon its outer
periphery, intermeshing teeth whereby the
two are turned synchronously, and slots in
the ring adapted to pass the pistons through
them, substantially as described. .

8. The combination in a rotary engine, of

a rotary piston-disk and heads, and an annu- -

lar eylinder or casing with cylinder heads or

abutments consisting of an annular plate or

ring placed at an acute angle with the plane
of the piston’s revolution and cutting the path
of said piston and the cylinder o opposite
sides, the cylinder having slots accommodat-
ing said ring, toothed connection betweenring
and piston disk whereby the two are ’rurued
synchronously, and slots in the ring adapted
to pass the pistons through them, substan-
tially as described.

9. A rotary-engine cylinder composed of
sections divided on a radial plane, said sec-
tions having projecting triangular or bevel
flanges at their contact edges, and a bindin -
ring having an internal groove fitting over

said ﬂfmﬂ'es and holding the sections ﬂaeﬂ'ether
subst&ntlally a8 defserlbed

10. A rotary engine, having a piston-disk
mounted to turn and having slots or piston-
receiving sockets in its edge, and piston-
heads having stems secured in said slots or
sockets, sald stems being provided with steam-
ports, substantially as desembed

11. A rotary engine having a piston-disk
mounted to turn, and having slots or piston-
receiving socketsin itsedge, and piston-heads
provided with stems secured in said slots or
sockets and having passages on opposite sides
forming steam - pmts %ubsta,ntmlly as de-
seribed.

12. A rotaryengine, having a cyhnder pro-
vided with an aunular steam chamber, a ro-
tating piston-disk and heads thereon ﬂtting

said steam-chamber, in combination with eyl-

inder heads or abutments consisting of an
annular plate or ring lying at an acute angle
with the cylinder and cutting through the
steam-chamber, the walls of said steam-cham-
ber havingslots accommodating said ring and
the ring having slots permitting the passage
of the piston-heads therethrough, a casing
fitting closely about the pm]ectm parts ot
sald ring and secured to the cylinder, and
means for turning the ring in unison with the
piston-disk, substantially as desecribed.

13. A rotary engine having a cylinder pro-

means for synchronously turning the | vided with an annular steam-chamber, a ro-
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tating piston—disk and heads thereon fitting |
said steamm-chamber, in combination with eyl-

inder heads or abutments consisting of an
annular plate or ring lying at an acute angle
with the cylinder and cutting through the
steam-chamber, the wallsof said steam-cham-

‘ber having slots accommodating said ring,

and the ring having slots permitting the pas-
sage of the piston-heads therethrough, a cas-
ing fitting closely about the projecting parts

of sald ring and secured to the cylinder, and
“Intermeshing teeth upon piston-disk and ring

whereby the two are turned synchronously,
substantially as described. N
14. A rotaryengine, having a cylinder pro-
vided with an annular steam-chamber, a ro-
tating piston-disk and heads thereon fitting

sald steam-chamber, in combination with cyl-

6 | - 652,044

inder heads or abutments consisting of an
annular plate or ring lying at an acute angle
with the cylinder and cutting through the
steam-chamber, the walls of said steam-cham-
ber having slots accommodating said ring and
the ring having slots permitting the passage
of the piston-heads therethrough, a casing
fitting closely about the projecting parts of
sald ring and secured to the cylinder, means
for turning the ring in unison with the pis-
ton - disk, and pressure - counterbalancing
pipes connecting the sides of said ring-casing
with the eylinder upon the opposite sides of
the ring, substantially as specified.
GEORGE C. ROHDE.
Witnesses:
C. T. RAWALS,
JoHN J. POTTER.
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