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To aZZ whom it Al CONCETy:

Be it known that I, Fizrey C. KErmmH, a citi-
zen of the United States, residing at Galwher
1in the county of Guernsey, State of Ohio, Thave
invented certain new and useful Impmvemen tS
in Rotary Kngines; and I do hereby declare
the following to be a full, clear, and exact de-

seription of theinventmn such as will enable

others skilled in the art to Wthh 16 a,ppertams
to make and use the same. |
This invention relates to steam-engines, and
more particularly to rotary steam-engines,
and has for its object to provide a rotary en-
gine which will operate without the use of a
ﬂy-wheel, which may be easily reversed, and
which may beadjusted to compensate for wear.
- Other objects and advantages will be ap-
parent from the following descéription, and it
will be understood that modifications of the
specific construction shown may be made, and
any suttable materials may be used without
departing from the spirit. of the invention.

In the drawmﬂ's forming a portion of thIS.

speclfication, and in whlch like numerals of

reference indicate similar parts in the sev-

eral views, Figure 1 is a perspective view of

the engine with .one-half of the casing re-

moved. Kig. 2 is a top plan view of the en-
glne.
tlon on hne 4 4 of FKig. 2, taken. longitudi-
n&llv of one of the shdes Fig. 5 is a detail
view of one of the throttle- disks. Kig. 6 1s a
detall view of one of the slides. .

Referring now to the drawings, the present,

invention comprises a frame 5, in which there

- 1s secured at 1its ends a casing 6, which is di-
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vided lono*ltudmallv into two por'tlons 7 and
8. Within the casing there is formed a cy-
lindrical chamber 9. one-half of which is
formed in "each of the portions 7 and 8, and

formed in the inner face of each of the por-
tions outwardly. of the chamber 9 and con-
centric therewith 1s a circular groove, these
two grooves registering with each other to

form a continuous clrcular passage 10, which

acts as the steam-chest of the encrme, as will
‘be presently explained. -

A plurality of bosses 11 are formed upon

the outer.face of the portion 8 of the casing,

Fig. 8 1s an end view. Tig.41s a sec-

| smnla,r bosqes 12 bemcr' formed upon the outer

face of the portion 7, “the bossés of each por-
tion being spaced equally from each otherand
those of the two portions lying in alinement
with each other transversely of the casing.

Formed within the bosses 11 and opening

through the inner face of the portion 8 are

passages 11', these passages extending into

the wall of the chamber 9 and communicating
with this chamber, the outer walls of the pas-
sages lying mwardlv of the inner wall of the
steam - chest 10. Similar passages 12’ are
formed in the bosses 12 and register with the
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passages 11°, and formed throuerh the inner

wall of the Steam chest 10 and communicating

with these registering passages are mrcular-

passages 18 for a purpose to be presently de-
scribed.

Openlnﬂ‘s 14 are formed throucrh the por-

tions 7 and 8, centrally thereof, a,nd communi--

cate with the chamber 9, and pa,ssed through
these openings, which are concentric with the
chamber 9,there is a shaft 15, journaled in bear-
Ings.16:1n the sides of the frame. A piston

the chamber 9, the piston being in.the form
of a disk and lv' ing with its pemphery spaced
from the outer wa]l of the chamber. The
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'17 1s secured to the shaft 15 and lies within
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side faces of the piston are provided with

packing-disks 18, which prevent the leakage
of steam between the piston and the walls of

the chamber, these packing-disks being se-

cured tothe plston inwardly from their edﬁ'es,
so as to permit of movement of their outer
portions away tfrom the piston, and at their
inner corners the packing-rings are beveléd,
as shown at 19, to pernmt the entrance of

- steam between the rings and the piston to
force the rings apainst 1311e walls of the cham-

ber and form ) close union.

The piston 17 is provided with a plurality

of piston-heads 20, extending outwardly from
1ts periphery and resting awamst the side and
outer walls of the chamber 9.
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Slidably disposed in each registering pair

of the passages 11" and 12’ there is a slide 21,
and these slides are provided with openings

29 therethrough, commumcatmcr with their
inner edo'es._, these openings bemo* of asize to
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permit of the passage of the pistons 20 there-
through, and these slides lie normally with
their openings in the passages 11, the inner
ecdlges of the slides resting against the periph-
ery of the piston 17.

Formed through the ends of the bosses 12
are openings 23, and slidably engaged in these
openingsare rods 24, which are secured to the
slides 21. Kach of the rods 24 carriesa cross-
head 25 at its outer end, which is adjustable
longitudinally thereof and which is mounted
between parallel guides 26, these guides be-

1ng secured at one end tothe bossesand at the

20

30

35

40

45

5O

55

60

other end to a member 27.

Kach of the cross-heads 25 carries a stub-
shaft 28, which extends in the direction of
the shaft 15, these stub-shafts each carrying
a roller 29, engaged in a groove 30, formed in
the periphery of a disk 31, which is secured
to the shatt 15. The groove 30 is provided
with cam portions 32,extending away from the
casing 6, the cam portions corresponding in
number with the piston-heads 20 and being
disposed with their centers in alinement with
the slides transversely of the frame. Thisar-
rangement 1s such that as the disk 31 is re-
volved with the shaft 15 the slides 21 are re-
tracted successively to bring their openings
29 into position to permit of the passage of
the piston-heads 21 therethrough, as will be
readily understood.

The slides 21 are T-shaped in eross-section.
as shown, and formed vertically through the
flanges 83 and 84 of the slides are openings
33 and 34, respectively, these openings being
acljacent to the ends of the slides to which the
rods 24 are attached, and when the slides are in
their normal positions the openings 33’ and 34’
lie within the inclosures of the openings 13.

Revolubly disposed in each of the openings
13 there is a throttle-disk 35, each of these
disks having a passage 36 formed vertically
therethrough, and these passages are arranged
for interchangeable registration with the open-
ings 33" and. 34', the throttle-disks resting
upon the outer faces of the slides.

Formed in the faces of the disks 35 which
rest against the slides are grooves 37, open-
ing at one end through the peripheries of the
disks, and these grooves arearranged for reg-
istration with the outer ends of the openings
33" and 34/, one of these grooves lying in reg-
istration with the opening 33" when the pas-
sage 36 is registered with the opening 34,
while the other groove liesin registration with
the opening 34" when the passage 36 is in
registration with the opening 33'. Formed

through the portion 7 of the casing and com-
municating with the openings 13 are exhaust-
passages 38, these passages 38 being so dis-
posed that the ends of the grooves 37 may be
interchangeably registered therewith, and the
arrangement 1s such that when one of these
grooves 1s registered with one of the openings
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33" and 34" its outer end registers with the 65

adjacent exhaust-passage 38.

The disks 35 are carried by shafts 39, which
are journaled in suitable bearings, one of these
shafts extending outwardly of the casing and
being provided with a handle 40, by which it
may be rotated to move its disk. The several

shafts are provided with laterally-extending

fingers 41. The finger of the shaft carrying
the handle 40 1s provided with a pair of perfora-
tlons 42, in whichareengaged the hooked ends
of the rods 43, these rods being pivotally con-
nected at their opposite ends with fingers 44,
carried by rock-collars45,journaled upon spin-
dles 46, which are mounted in the steam-chest
10. The rock-collars are provided with other
fingers, 47, which are connected, by means of
rods 48, with the laterally-extending fingers 41
of the remaining shafts 39, it being understood
that this arrangement is used when but three
of said shafts are employed, the number of
rods and rock-collars being increased or dimin-
ished to suit the arrangement of shafts. 1t
will be apparent from the just-described ar-
rangement that when the shaft carrying the
handle is moved the other shafts and their
disk will be similarly moved. The rock-col-
lars, rods, &c., all lie within the steam-chest 10.

Kxtending longitudinally through the slides
are passages49,which open at one end through
the ends of the slides which lie in the passages
11" and at the other end communicate with the
openings 22. Kormed through the outer ends
of the bosses 11 are exhaust-ports 50, which
aline with the passages 49.

A steam-port 51 communicates with the
steam-chest 10, and to this steam-port steam
1s conducted from a suitable source. Cocks
52 and 53 are provided at the bottoms of the
chamber 9 and steam-chest 10, respectively,
by means of which they may be drained.

In operation the throttle-disks 35 are moved
to register their passages 36 with one of the
openings 33" and 34", Tt shall be assumed that
the passages 36 have been alined with the open-
ing 33'. The steam admitted to the steam-
chest 10 will now pass downwardly through
the alined passages and openings and will ex-
pand between the slides and the piston-heads
20, which will cause the piston 17 and the shaft
15 to revolve. As the piston-heads reach the
slides successively these are retracted, as men-
tioned above, and the piston-heads passed
through the openings 22, this movement of
the slides bringing their openings 33" out of
alinement with the passages 36, and thus cut-
ting off the supply of steam. Movement of
the slides to bring their openings 22 into the
paths of movement of the piston-heads brings
the passages 49 into communication with the
chamber 9, and the arrangement of the disk
31 1s such that the slides remain retracted
until after the piston-heads have passed some
distance therebeyond, so that the expanded
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steam behind the

through the passages 49 and the exhaust-port
50, the exhaust-steam also passing out through

the opening 34" and the grooves 37 which are -

in reﬂ"lstratlon theremth to the exha,uet-pas-
sages: 38.

When the pOSItlons of the dlske 35 are re-

versed, the engine of course runs in the oppo-

site dlreotlon By reason of the fact the cross-
heads 25 are adjustable upon the rods 24 the
slides may be set to move at the correct time

| should any wear of the parts result in the en-

gine’s getting out of adjustment.
The throttle disks 35, as will be readily un-

derstood, may be moved to bring the passage
36 out of registration with both of the open-
ings 33’ and 34’ to prevent the passao*e of,

steem to the engine.
What is clalmed 18—

the shaft and lying within the chamber, the

periphery of said piston lying in spaced 1ela—_ |
tion to the outer wall of the chamber, piston-
heads carried by the piston, slides mounted'
transversely of the casing and having open-
ings therethrough, said ehdes being arranﬁ'ed
for movement to bring their openings a,nd_

solid portions into and out of the paths of
movement of the piston-heads, sa1d piston-
heads being of a size to pass through the
openings, means for moving the slides to bring
their openings into the eths of movement ot
the piston-heads when the piston-heads are

In position to pass therethrough, openings

formed through theslidesand opening through

the side and outer faces thereof, said open-
ings being disposed to oommumoa,te with the
"chember and with the passages of the casing
‘when the solid portions of the slides are in

the paths of movement of the piston-heads,
and throttle-disks disposed in the passages of
the casing and having passages therethrough,
said throttle—dlske bemﬂ" arranged for simul-
taneous movement to brlnor' thelr passages
mnto and out of registration w1th the second-
named openings of the slides interchangeably,
said throttle disks having exhaust-grooves
formed in their faces a,dJeoent to the slides
and ar ranged for registration with the second-
named openings of the slides with which the
passages of the throttle-disks are out of reg-
istration, said casing having exhaust-openings

~ therein arranged for registration with the ex-
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11aust-<rrooves, said slides having additional |

_exha,ust-pessewee ther eln communicating Wlth

piston - heads passes out

1. Arotary enginecomprising a casing hav-
1ng a circular ohamber therewithin and a con-
| tmuous steam-chest 1nolosmcr the chamber,
‘said casing having openings communicating
with the ohember and with the steam-chest, a |
shaft revolubly mounted transversely of the'
casing, a piston mounted concentrically upon

the1r first-named openings, said steem chest

being arra,ntred for oonneotlon Wlth a source
of eteam B

2. In arotary engine, the com blnatlon Wlth

‘a casing havinga ohamber therein, of a piston
revolubly mounted in the ohember piston-

heads carried by the piston and. lymf:r In en-

gagement with the walls of the chamber, slides

moveble into and out of the paths of move-
ment of the piston-heads, said slides having

-openings formed therethroucrh and opening

throucfh their side and outer faces, said cas-

1ng havmo“ a steam-chest therein end having

passages communicating with the steam-chest
and arranged for communication with the
openings ot the slides when the latter are in

the paths of movement of the piston-heads, -
throttle-disks disposed in the passages of the
casing and resting against the slides, said

throttle-disks havmo’ passages therethrough
arranged for remstra,tlon with the openings

of the slides mterohen@eablv for the passage

of steam from the steam-chest to the cham-

ber, means for moving the slides out of the
peths of movement of the piston-heads, said
throttle-disks having exhaust-grooves formed
therein and a,rrancred for remstretwn with the

openings of the slides with which the pas-
sages of the throttle-disks atre out of registra-

orooves, and connections between the throt-

tle-disks for movement thereof simultane-

ously
3. Ina rota,ry engine, the oombmatlon Wlth

‘a casing having a oha,mber therein and a pis-

ton revolub_'y mounted .in the chamber, of
packing-disks disposed between the piston

and the walls of the chamber, said packing-

disks being secured to the plston inwardly
from thelr edges, the inner corners of said

packing-disks being beveled to permit of the

passage of steam between the rings and the
piston to force the former atra,mst the walls

of the chamber.

4. Inarotary engine, the oombmetlon with

a casing having a ohember therein and a pis-

ton. revolubly “mounted in the chamber, of
packing-disks disposed between the piston and

-
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tion, said casing having exhaust-ports there— |
1in arreno'ed for registration with the exhaust-
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the walls of the chamber, said disks being se-

cured to the piston and a,rrencred for the pas-
sage of steam between themselvee and the pis-

ton to hold the disks against the walls of the

chamber.
In testimony whereof lLa

iR

'presenoe of two Wltnesses

FIN LEY C. KEITH

‘Witnesses:
‘Rost. T. SOOTT,-_ _-
A. R. McCurrocH.
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