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UNITED STATES P.

ELI H. EATON AND THOMAS WRIGIIT OF ROOHES TER, NEW YORK, AbSIGNORS
OF ONE-HALF TO FRANCIS O. OWEN, OF DANSVILLE NEJV YORIK. '

ROTARY‘_ENGINE;

SPECLFICATION fetﬁliﬁ'g* part of Lette_i's Patent No. 687,822, dated _Deeemﬁer 3, 1901.

Application filed October 13,1900, Serial No. 32,948,

(No model.)

To all whom it may concern:

Be it known that we, Er1 H. EATON and
THOMAS WRIGHT, of Roehester New York,
have invented eertam new end useful Im

provements in Rotary Engines; and we do

hereby declare the following to be a clear,
full, and exact description of the same, refer-
enee being had to the accompanying draw-
ings, formmc‘f a part of this specification, and
to the reference numerals marked thereon.

Our present invention relates to steam-en-
gines, and particularly to the form known as
‘“rotary” engines, in which the power is ap-
plied dueetly to the driving-shaft by means
of a rotary piston; and it has for its object
to provide an engine capable of operation
in either d1reet10n and embodying suitable
valve mechanisms whereby the inlet and ex-
haust ports may be easily adjusted to cause
a reversal in the direction of the rotation of
the parts of the engine.

T'o these and other ends our mventlon fur-
ther consists in certain improvements in con-

struction and combination of parts, all as will

be described and the novel features. pointed
out in the claims at the end of the specifica-
ion.

In the drawings, qule 1 1s a top p]an

- view showing the exterlor of an engine con-
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line 5 5 of Fig. 2.
- the line 6 6 of TFig. ‘"’
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structed in aecerdenee with our mventlon
Fig. 2 is a longitudinal sectional view taken
on the line 2 2 of Fig. 4. Fig. 3 is a cross-
sectional view on the hne 3 3 ef Fig. 1. Fig.

4 is a cross-sectional view on the lme 4 4 of |

Fig. 2. Fig. 5is a cross-sectional view on the
Fig. 6 is a similar view on
Fig. 7 18 a sectional
view on the line 7 7 of Fig. 5, showing the po-
sition of the inlet- port when operating the

pleton in one direction; and Fig. S is a simi-

lar view showing the pm ts reversed to oper-
ate the piston in the opposite direction. Fig.

91s a diagrammatie view illustrating the tela-
tive posmons of the inlet and exhaust ports,

and Fig. 10 is a diagrammatic view illustrat- -
ing the relative p031t10ns of the piston-faces

and valve- plate apertures. Fig. 11 is adetail
view showing one of the abntment blocks in

elevation.

Similar referenee-numerele in the several
fizures indicate similar parts.

-

Engines construeted in eeeordenee with

our mventlon embody a shell or casing 1, in-

closed upon its opposite sides by heeds 2 and -
3, forming a steam-chest 4 upon one side arid.

an exheust chamber 5 upon the otherand pro-
vided centrally with bearings 6, supporting a
shaft 7, on which is mounted a rotely piston
8. The latter is constructed with a rim or
face 9, upon which are arranged a series of
projeeti'ons or piston-faces, in the present in-
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stance being three in number and indicated

by 10, 11, and 12. Each of said projections
1S provlded with a movable face-plate 13,
adapted to be moved outward and held in
close contact with the face of the cyhnde1 as
the piston 8 is revolved by means of springs
14, arranged in slots in the projections and
Operetmw against tongues formed upon the
rear sides of the pletes 13, and the latter are
held in pl.-:we and their outwerd movement
limited by pins 16, passing through the pro-
jection and enfraﬂ"me' elenﬂ‘eted slots in the
tongues.

-The expansion-chambers (001 resp ondmg to
steam-cylinders) proper are formed between

the inner face of the casingl and the face of
the rim 9 and upon one end by one of the pis-
tons 10, 11, 0r12, a revolubleabutment-block
15, journaled in the casing, being held in con-

tact with the face of therim and forming the

opposite end of the chamber. These blocks
are arranged within the casing upon opposite
sides of the rotary piston and are adapted to
be held in contact with the face of the rim 9
and to be rotated with it, and for this purpose
the blocks are mounted on shafts 16, the ends
of which are supported in bearings 17 mount-
ed in the heads 2 and 3 and provuled with

pinions 13, meshing with a gear-wheel 19, se-

cured to the shaft 7. [‘hls euanﬂ'ement 1n-
sures the positive operation of" the blocks at

‘& speed relative to that of the piston 8, caus-

ing the projecting faces on the latter 130 reg-
IStel with a recessed or cut-away portion 20

formed in the face of the blocks,as the perte
are revolved together. A slight leteml move-
ment is permwted the bleeke relative the pis-
ton 8. Theadjacent portionsof the casingare
extended slightly, as shown, for this pur-
pose, and the bearings 17 ele supported in

| elongated apertures in the heads 2 and 3,
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their outer extremities being threaded and
provided with rings 22, having packing 23
upon their faces engaging the exterior of the
heads and secured in position by locking-
nuts 24. Springs 25 are located in the ap-
ertures in the outer sides of the bearings and
serve to press the blocks 15into engagement
with the rim 9 of the rotary piston and com-
pensate for any expansion or wear of the
parts, always securing a steam-tight joint be-
tween the constantly-movingsurfaces. Small
face-blocks 20, lying in recesses in the casing,
are adapted to be moved outward by flat
springs 27 to engage the opposite side of the
blocks 15 to prevent steam from escaping
around the latter.

Arranged between one side of the casing
and the head 2 is a cover-plate 29, against
which one edge of the piston 8 and blocks 15
revolve, and provided upon the opposite side
of the piston 8 1s a follower-plate 30, mov-
able in the casing 1, having secured upon its

inner side three accurately-ground plates 31,
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32, and 33, adapted to engage the opposite
sides of the said piston and blocks and also
form steam-tight joints upon the inner cir-

cumference of the several parts of the casing

at the side of the said piston and blocks. It
is obvious that these three plates might be
constructed of a single piece and the plate 30
omitted; but owing to the difficulty of form-
ing accurate fitting throughout on acecount of
the irregular outline it is preferred to make

them in the manner described, when each i

piece may be fitted separately and after-
ward secured 1n position on a single plate,
as in this way means may be provided, as
will be presently described, foradjusting the
follower - plate relative the piston and blocks
to preserve a tight joint and compensate for
lateral expansion or wear between the parts.

The steam 1s conducted through the pipe 35
to the steam-chest 4, from which it is allowed
to pass through suitable inlet-ports, and after
acting upon the piston for a portion of its rev-
olution is permitted fo pass into the exhaust-
chamber 5, being finally exhausted through
the pipe 36. 'T'he plate 29, forming the 1nner
side of the steam-chest, is provided with four
apertures 37 37 and 37 37', located upon oppo-
site sides of the point of contact of the abut-
ment-blocks with the rim 9 and arranged dia-

- metricaily opposite each other, as shown in
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dotted lines in Fig. 5 and in Fig. 9. Located

above the plate 29 is a stationary plate 33,

having upon its lower side passages 39, ex-
tending to both of the passages 37 37, located
upon each side of the piston, and at the cen-
ter of said passagesare apertures 4040', open-
ing upon the upper face of the plate upon op-
posite sides of its center and in line with the
centers of the abutment-blocks. In order,

however, that steam may be admitted to but
one pair of inlet-ports at the same time, we
employ an intermediate adjustable inlet-con-
trolling plate 42, located between the plates
29 and 38 and provided with two apertures |

‘such of said ports as are not employed.

687,822

| 43, adapted to 1*egister with and permit the

steam to be admitted through one port of each

‘pair, a suitable operating device in the form

of a mutilated pinion 95, meshing with gear-
teeth 96, provided upon the periphery of the

plate 42 and operated from the exterior of the

casing, being provided foroscillating the plate
about its axis on the shaft 7 to connect either
pair of inlet-ports, permitting the engine to
be run in the direction desired. In order to
regulate the admission and cut off of the steam
through the ports just deseribed, we provide
a valve-plate 45, keyed to the shaft 7 and rest-
ing upon the plate 38, having three elongated
apertures 46, 47, and 48 arranged between the
piston-faces 10, 11, and 12, as shown in the
diagrammatic view in Fig. 10. The valve-
plate apertures are elongated, as shown, al-
lowing the steam toenterthe expansion-cham-
ber formed between one of the piston-faces
and the abutment-block until the preceding
face has passed the opposite abutment-block

i 15 and the port above it opened to admit the

steam thereéto, at which instant the former

tering upon one side of the rotary piston 8 the
opposite side thereof is acted upon by the ex-
pansive force of the steam previously admit-
ted, which operates upon the piston and is not
exhausted until the third piston-face, passing
one of the abutment-blocks and coming into
position, is operated upon by steam admitted
through the first port.

The exhaust-ports are provided in the fol-
lower-plate 30 intermediate the inlet-ports in
the plate 29 and are indicated by 50 50’ and
51 51’. Said ports are arranged in pairs and
adapted to be opened relative the inlet-ports,
a movable plate 55, journaled on the axle 7 in
the exhaust-chamber, being adapted to close

order to relieve the bacik pressure of the
steam between the piston-faces and the abut-
ment-blocks ocecasioned by the sudden re-
versal of the engine, we provide supplemen-
tary exhaust-ports 60 60" and 61 61" upon op-
posite sides of each of the blocks 15 directly
beneath each of the inlet-ports 37 37', with
which cooperate apertures 62 in the plate 55,
opening the expansion-chambers in rear of
the piston-faces when it is desired to cbange
the direction of operation of the engine.
Only those ports through which the steam is
admitted to cause the movement of the pis-
ton in the same direction and their corre-
sponding exhaust-portsareopened at anyone
time, the oppositely-arranged inlet and ex-
haust apertures being closed by means of the
plates 42 and 55, which are adapted for simul-
taneousoperation. A portionoftherim of the
plate 55 is provided with gear-teeth 66, and
engaging therewith is a mutilated pinion 63,
similar to the pinion 45, both of which are
mounted on studs 67, journaled in the casing,
with their ends projecting through the latter
and provided with crank-arms 68. A cross-
bar 69 extends between the ends of the latter,
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' port is closed, so that while fresh steam is en-
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and a handle 70 aff-{}fds & convenient means |

for moving the two plates in unison. The
follower-plate 30 has been described as mov-
piston 8 and abutment-
blocks 15 for the purpose of maintaining
steam-tight joints or surfaces between it and
the said parts and also between the latter and

- the cover-plate 29, and to carry out this end

IO

we provide adjusting-secrews 75 in the head 3,
bearing at their inner ends upon segmental
flanges 76 on the outer side of the plate 55,
as shown particularly in Figs. 2 and 6. By
means of these screws the parts may be com-
pressed sufficiently to prevent the escape of
steam around the piston 8 or the abutment-
blocks, and the central portions of the latter
parts are cut away, as in Fig. 2, to reduce

- the friction between the movable and station-

20

ary parts, as will be understood. Small ad-
Justing-serews 80, arranged in the head 2, also
serve to hold the valve-plate 45 and the plates
56 and 42 in contact upon the cover-plate
without the necessity of employing springsor
similar devices, and being accessible from

‘the outside of the casing they may be easily

adjusted after the parts are assembled.
The operation of the engine will now be
readily understood. The movable inlet-con-

- trolling plate 42 and exhaust-valve plate 55

30

being adjusted to the position shown in Figs.

8, 4, and 7, the steam from the chest 4 will

g
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enter the expansion-chamber between the
piston-face 10 and block 15 through the aper-
ture 43 and inlet-port 37, revolving the rotary
piston 8 to the dotted position shown in Fig.
3, moving the piston-face 11 past the other
abutment-block 15. Upon the instant the
end of the aperture 48 passes the port 40 in
the stationary plate 38 the aperture 46 is un-
covering the port 40', admitting the steam di-

rectly against the piston-face 11, and before |

the latter port is fairly closed the aperture 47
has opened the first-mentioned port 40, ad-
mitting the steam to the piston-face 12. As
the apertures 46, 47, and 48 are located cen-
trally between the piston-faces and the inlet-
apertures 39 39" are arranged upon a central

line between the abutment-blocks, the open-

ing and closing of the ports will be the same
in whichever direction the piston 8 is rotated.
The exhaust-apertures may be located as
desired to permit the steam to be exhausted
atter the inlet-ports are closed in the rear of
each piston-face, and, as shown in the present;
instance, the two pairs of ports are located a
slight distance upon either side of a central

- point between the inlet-ports, and the plate

00 1s arranged to open those farthest away
from said ports-in the direction of rotation,

thereby pérmitting the steam to expand in |

each chamber before being released.
Engines constructed according to ourinven-

‘tion are compactin structure, and by employ-

ing the steam force upon opposite sides of the
axis of the rotary piston at the same time the

- engine is perfectly balanced in its operation.

We claim as our invention— -

e,

1. Inan engine, the combination with a cas-
ing, a rotary member therein having piston-
faces,anabutment-block bearing against said
member journaled in the casing and having
a recess to receive the piston-faces, connec-
tions between the rotary member and the
block for causing the positive operation of
the latter, and an inlet-passage opening upon
eachside of the abutment-block, of an adjust-

‘able part in connection with said passage for

opening the latter on one side of the block
only, a valve mechanism operated by the ro-

tary member controlling the inlet-port to ad-

mit steam thereto as the successive piston-

faces pass the abutment-block, and main ex-

haust-ports upon each side of the abutment-
block, operating devices for opening and clos-
ing the latter relative the position of the ad-
justable inlet- port, supplemental exhaust-

portsarranged opposite the inlet-ports, means:

forcontrolling the latter simultaneously with

the adjustable inlet-port to open the exhaust

upon the side of the abutment opposite from

that upon which the steam is introduced.
- 2. Inarotaryengine, the combination with-

a casing, a rotary member supported therein
having the piston-faces, recessed abutment-
blocks arranged upon opposite sides thereof
Journaled in the casing, driving connections
between said member and blocks, of inlet-
ports in the casing arranged upon each side
of the blocks, adjustable means above said

ports for controlling the latter in pairs, and

valve devices operated by the rotary member,

piston -faces and blocks, separate exhaust-

ports arranged intermediate the inlet-ports,

operating devices for controlling the exhaust-
ports in pairs and means for simultaneously

adjusting the latter relative tothe inlet-ports.

3. In a rotary engine, the combination with
a casing having the head upon one side and
a cover-plate upon the inner side of the lat-
ter forming a steam-chest, the head upon the

70
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‘governing the entrance of steam between the

105
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opposite side of the casing and the movable

plate inclosed by the latter forming the ex-

haust-chamber, of a rotary member inclosed

between the cover-plate and the movable
plate and having the piston-faces engaging
‘the interior of the casing, the recessed abut-
ment-blocks arranged upon opposite sides of

the rotary member bearing against the latter

and journaled in the casing, and operating

connections between said member and the
blocks, inlet-ports arranged in the cover-plate
upon opposite sides of a central line through
the abutment-blocks, exhaust- ports.in the
movable platée located between the inlet-

ports, a valve-plate arranged in the steam-

chest and means for operating the plateto ad-

mit and cut off the steam in the inlet-ports
relative to the movement of piston-faces.
- 4. In arotaryengine, the combination with

a casing having the head upon one side, a
cover-plate between the latter and the casing

1
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forming a steam-chest, a head upon.the op- -

| posite side of the casing and a movable fol-
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lower-plate within the latter forming an ex-
haust-chamber, of therotary memberinclosed
between the cover-plate and follower-plate
and having piston-faces engaging the interior
of the casing,revolubleabutment-blocks, hav-
ing the recesses and bearing against the face
of the rotary member and journaled in the
casing, operating connections between the
sald member and blocks, and a shaft connect-
ed to the rotary member extending without
the casing, inlet-ports arranged in the cover-
plate npon opposite sides of a central line
through the abutment-blocks, exhaust-ports
in the movable plate located between the in-
let-ports, a valve-plate mounted on the shaft

in the steam-chest, and having apertures ar-

rangedrelative the piston-facesadapted toco-
operate with the inlet-ports as the piston 18
revolved.

5. In arotary engine, the combination with
acasing havingthe head,the cover-plate upon

one side forming the steam-chest in one of the

heads, the rotary piston operating in the cas-

ing and having the piston-faces, and the shaft

connected to the piston and supported in
bearings in the heads,of revoluble abutment-
blocks journaled in the casing upon opposite
sides of the rotary piston, connections be-
tween the piston and blocks for causing the
positive operation of the latter, and means
for holding the blocks in ¢ontact with the ro-
tary piston, the supply-ports provided 1in the
cover-plate upon opposite sides of the blocks,
an adjustable plate adapted to close either
pair of said supply-ports arranged upon oppo-
site sides of a central line through the abut-
ment-'blocks, and a valve-plate secured to
the shaft, provided with valve-apertures ar-
ranged relative the piston-faces, two pairs of
exhaust-ports, and a plate adapted to open
said exhaust-apertures in pairs.

6. In arotaryengine, the combination with
a casing having the heads, the cover-plate
upon one side forming the steam-chest in one
of theheads,the rotary piston operating in the
casing having the piston-faces, and the shaft
connected to the rotary piston supported in
bearings in the heads, of the revoluble abut-

“ment-blocks journaled in the casing upon op-

posite sides of the rotary piston, connections
between the piston and blocks for causing the
positive operation of the latter and means for
holding the blocks in contact with the piston,
the supply ports provided in the cover-plate
adapted to operate in pairs, an adjustable
plateadapted to close either pair of said ports,
and a valve-platesecured to the shaft having
apertures arranged relative the piston-faces
and controlling said supply-ports, two pairs
of exhaust-ports located between the supply-
ports and an adjustable plate for closing
either pair of exhaust-ports and connections
between the supply and exhaust port plates
whereby the corresponding pairs of ports con-
trolled thereby may be adjusted simultane-
ously to permitthe operation of the engine in
either direction.

‘
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7. In arotary engine, the combination with
a casing having the heads, the cover-plate
forming the steam-chest in one of the heads,
the rotary piston mounted in the casing, and
the shaftssecured to the piston and supported
in bearings on the heads, of the revoluble
abutment - blocks journaled in the casing
upon opposite sides of the rotary piston, the
supply-ports provided in the cover-plate and
arranged upon opposite sides of each abut-
ment-block adapted tooperatein pairs, an ad-
justable plate journaled on the shaft adapted
to close either pair of said ports, and a valve-
plate secured to the shaft, having apertures
arranged relative the piston-faces and con-
trolling the passsage of steam through the
supply-ports, two pairs of exhaust-ports lo-
cated between the supply-ports, an adjust-
able plate journaled on the shaft for alter-
nately opening or closing the pairs of ports,
and connections between the supply and ex-
haust port plates, whereby the coboperating
pairs of supply and exhaust ports may be si-
multaneously adjusted.

8. In a rotaryengine, the combination with

a casing having the heads, the cover-plate
forming the steam-chest in one of the heads,
and the follower-plate forming the exhaust-
chamber in the opposite head, the rotary pis-
ton mounted in the casing having the piston-
faces, the shaft secured to the piston and sup-
ported in bearings on the heads, and the revo-
luble abutment-blocks journaled 1n the cas-
ing upon opposite sides of the piston, of the
supply-ports provided in the cover-plate upon
oppositesidesof eachof theabutment-blocks,
an adjustable plate journaled on the shaft in
the steam-chest, adapted to close said ports
in pairs and a valve-plate secured to the shaft
having apertures arranged relative the pis-
ton-faces, two pairs of exhaust-ports provided

' inthe follower-plate,an adjustable plate jour-

naled on the shaft in the exhaust-chamber,
adapted to close one pair of said ports, and
means connecting the supply and exhaust
port plates Whereby they may be simultane-
ously adjusted.

9. In arotary engine, the combination with
a casing having the heads the cover-plate
forming the steam-chest in one of the heads,
and the follower-plate forming the exhaust-
chamber in the opposite head, the rotary pis-
ton mounted in the casing between the cover
and follower plates and having the piston-
faces, the shaft secured to the piston and sup-
ported in bearings on the head, and the revo-
luble abutment-blocks journaled in the cas-
ing upon opposite sides of the piston, of the
supply-ports provided in the cover-plate upon
opposite sides of each abutment-block, an ad-
justable plate journaled on the shaft in the
steam-chest, adapted to close said ports in
pairs and provided with gear-teeth, and a
valve-plate secured to the shaft above said
plate and having apertures arranged relative
the piston-faces, two pairs of exhaust-ports
located in the follower-plate, an adjustable
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plate journaled on the shaft in the exhaust- |

chamber adapted to close one pair of said
ports and provided with gear-teeth, and pin-
lons journaled on the casing and engaging
the gear-teeth on the supply and exhaust port
plates, for operating the latter to open or close

the respective pairs of ports.

10. Inarotaryengine, the combination with

& casing having the heads, the cover - plate
arranged between one of the heads and the |

casing, and the follower-plate in the opposite

- head movable relative the cover-plate, the

20

23

rotary piston mounted in the casing between
the plates and having the piston-faces, and
the revoluble abutment-blocks arranged u pon
opposite sides of the piston, of the supply-
ports provided in the cover-plate upon oppo-
site sides of each abutmenst-block, an adjust-
able plate adapted to close said ports in pairs,
and a separate valve-plate located above the
latter controlling the entrance of the steam

‘relative the piston-faces, cooperating pairs of
exhaust-ports arranged in the follower-plate,
‘between thesupply-ports, separate back-pres-

sure steam-passages located in the follower-
plate opposite the supply-ports, a movable

- plate adapted to control the opening of the

30

exhaust-ports in pairs and also the steam-
passages in pairs relative the supply- ports
and means connecting the movable plates
whereby the latter may be adjusted simulta-

neously toreversethe operation of the engine.

11. Inarotaryengine,the combination with

“a casing having the heads, a cover-plate ar-

35
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ranged between one of the latter and the cas-

1ng, the rotary piston, the shaft secured there-

to and supported in bearings in the heads,
and the revoluble abutment-blocks journaled
In the casing, of the movable follower-plate
arranged within the casing, the supply and

exhaust valves arranged in the cover and fol-
lower plates, a movable plate controlling the

- exhaust-ports having the flanges, and the

435

screws on the head engaging said flanges to

‘hold the follower-plate against the side of the

piSfOﬂ.' . L | |
- 12. Inarotaryengine,the combination with

a casing provided with the heads having the

50
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bearings and having the supply and exhaust

ports, the rotary piston supported in the cas-

ing and the shaft secured in the piston and
mounted in the bearings on the heads, of the
revoluble abutment-blocks arranged upon
opposite sides of the piston, the shafts sup-

porting the latter, the bearings carrying said

shafts arranged within the heads and radially

- movable in the casing relative the rotary pis-
ton and means for moving the bearings in-

. 6o

wardly to hold the blocks in contact with the
face of the piston.

13. Inarotaryengine,the combination with

& casing provided with the heads having sup-

ply and exhaust ports, the rotary piston hav-
Ing the face orrim provided with the projec-
tions or piston-faces, of the revoluble abut-

ment-blocks arranged upon opposite sides of |

{on.
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the piston and having the recesses, nieans
connecting the blocks with the piston to cause
their positive rotation, and the shafts in the
blocks, bearings supporting the latter ar-
ranged within the heads on the casing and
movable relative the rotary piston, and

springs operating against the bearings to hold -

the blocks in contact with the face of the pis-
- 14. Inarotaryengine,the combination with
a casing, a rotary piston operating therein,
and abutment-blocks arranged upon opposite
sides of the piston and movable in the casing
radially of the latter, of movable face-plates
in the casing adapted to engage opposite sides
of the blocks to close the passages around
the latter, and the heads upon opposite sides
of the casing inclosing the piston and blocks,
provided with supply and exhaust ports.
1o, Inarotaryengine,the combination with
a casing, a rotary piston operating therein
having the shaft, and abutment-blocks hav-
ing the shafts, arranged upon opposite sides
of the piston and movable radially of the lat-
ter, of the movable face-plates in the casing
engaging opposite sides of the blocks to close

the passage around the latter, the headsu pon

opposite sides of the casing having the sta-
tlonary bearing for the piston-shaft and pro-
vided with the movable bearings for support-
ing the shafts in the abutment-blocks, means
engaging the bearings for holding the blocks

‘In contact with the piston, and supply and

exhaust ports arranged in the heads.

- 16. Inarotaryengine,thecombination with

a casing, a rotary piston operating therein
having the shaft, abutment-blocks provided

~with the shafts arranged upon opposite sides

of the piston and movable radially of the lat-
ter, and the movable face-plates engaging op-
posite sides of the blocks to close the passage

around the latter, of a stationary cover-plate

upon one side of the casing having the sup-
ply-ports, the movable plate upon the oppo-

-site side inclosing the piston and blocks and

provided with the exhaust-apertures, and
means operated by the rotary piston for con-
trolling thesupply of steam admitted through

sald-ports, the heads secured upon opposite

sides of thecasing havingthe stationary bear-
ings for the piston-shaft and provided with
movable bearings adapted to support the
shafts in the abutment-blocks, and means
upon one of the heads for adjusting the fol-
lower-plate relative the piston. |
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17, Inarotaryenginethe combination with

a casing, a rotary abutment having a recess
and a rotary member having a plurality of
piston projections codperating with the casing
and adapted to enter the recess in the abut-
ment, sald casing having supply and exhaust

ports the former leading upon each side of a

line drawn through the centers of rotation of
the blocks and rotary member, of a valve-
plate carried by the rotary member having a
series of apertures, a valve device arranged
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between the valve-plate and the casing and
cooperating with the apertures in said plate
and the inlet-ports to control the passage of
steam to one side or the other of the abut-
ment-block, a similar valve device control-

ling the operation of the exhaust-ports, and
connections between the two controlling de- |

-—r

vices whereby the inlet and exhaust passages -
may be operated simultaneously.

ELI H. EATON.
THOMAS WRIGHT.

Witnesses:

G. WILLARD RICH,
MAUDRE A. BENTLEY.
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