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To all iwwhom Tt may concermn:

Be 1t known that I, JOSEPT WALKER, of
Clark’s Green, in the Gounty of Lackawanna
and State of Pennsylva,ma, have invented

§ certain new and useful Improvements in Ro-
tary Engines; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the same, reference being had to
the accompanying drawings, forming a part

ro of this specification, and 130 the 16131361‘3 of ref-
erence marked thereon.

1This invention relates to improvements 1n
rotary engines, and especially, though not ex-
clusively, to the type ot eccentric-cylinder en-

15 gines, the prime object being to provide a
construetion wherein a steam-tight joint be-
tween the ends of the abutments and inner
circumference of the eylinder is insured with-
out creating friction and without the neces-

20 sity of employing expansible abutments or
spring-packings to compensate for the ine-

- quality in the diameter of the cylinder taken
in the line of the abutment when at different
points in their rotation, due to the eccentric

25 position of the shaft and cvlinder with rela-
tion to each other.

A further object i1s to provide a compact
structure wherein the mumber of jJoints
through which steam may leak, so as to pro-

30 duce an injurious effect, is reduced to the

minimum, and a structure wherein the piston
may be rotated in either direction at will and
with equal power.

Referring to the accompanying drawings,

35 igurelisasectional elevation of a rotary en-

gine embodying my present invention. JIig.
2 is a section at right angles to Fig.1. Iig.3
is an elevation of the reversing-valve shown
as though cut in half and the circumference
40 of both halves turned toward the observer.
Fig. 4 1s an elevation at right angles to Fig. 3.
I‘1n 5 18 a diagrammatic 111115’51 ation of the
di: ﬁ“elences in diameter of the circumference
of the cylinder which miust be compensated
45 forin order fo secme ) Ste%m-twht bearing

1 Fig. 1.

between the ends of the abutments and inner
circumtference of the cylinder,

Like letters of reference in the several fig-
ures indicate the same parts.

The letter A indicates the cylinder proper, go
which is preferably struck on a true circle
and provided with ports B and C at the top,
these ports being adapted to serve one as the
inlet and the other as an exhaust port, de-
pending of course upon the direction of rota- 55
tion of the piston. The ports B and C lead
up to a valve-casing D) and terminate at dia-
metrically-opposite points therein, as shown
The exhaust and live-steam pipes
b and c open into thé valve-casing at the top, 6o
one being located in front of the other—that
istosay, in the structure shown the live-steam
pipe 0 is lecated in front of the exhaust-pipe
¢, as will be seen by reference to Fig. 2. The
valve-casing D contains a valve K of the ro- 65
tary type, Figs. 3 and 4, having on diametri-
e&lly—(}pposite sides recessed or cut-out por-
tions e ¢ respectively arranged In opposite
positions with relation to each other. 'This

construction of valve opens the port on one 7o

side to the exhaust and the port on the oppo-
site side to live steam when the valve 18 in
one position, and when turned half-way over
it reverses the conditions—that is to say, the
port formerly open to exhaust 18 now con- 75
nected with the live-steam pipe and the port

formerly connected with the live steam isnow

open to exhaust.

The valve is so proportioned as that when
turned to an intermediate position the live- 8o
steam port will be completely closed by the
body of the valve, and hence with a single
rotary valve I can stop or start the engine in
either direction.

In engines of the character illustrated a 8j
rotary piston G is journaled within the cyl-
inder, being preferably mounted rigidly on a
dlwe—-shaft H, which extends through the
eylinder—heads in suitable bearings and is
packed in the ordinary manner. This shaft go
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is eccentric to the inner circumference of the
cylinder, and as a result the piston runs at
one side in immediate proximity to the inner
circumference of the cylinder, and so consti-
tutes what might be called the *‘ fixed abut-
ment”’
ments the force of the steam is e\pended in
rotating the piston. :
The movable abutments (lettered IX) are

mounted in radial slots in the piston, being

preferably three in number, disposed regu-

larly in the circumference of the piston, and
adapted to be projected so as to bear lightly
against or be so close to the inner circumfer-
cncee of the cylinder as that practically no

steam can escape between the two.
- By providing three movable abutments -I-

am enabled to secure the full steam-pressure
on-one ot the abutments all the while by ex-
tending the ports for the inlet and exhaust
steam down to a point on each side where
tw
pass said ports. Thus, asillustrated in Fig. 1,
as the abutment on the left-hand side passes

the live-steam port and the steam enters be-
hind the same, the abutment on the left-hand

side passes the exhaust-port and the steam
between the abutments 1s given a free vent.
This condition holds good with the full steam-
pressure on the abutment on the right until

it reaches the exhaust-port, when the third

abutment will have reached the live-steam

port, and so on.

The :ZLbutments, 1t will be Ob‘i‘.el‘VGd in this

class of engine in order that they may work
without packings in the piston must work in
slots radial to the shaft or center of rotation
of the piston, and when this is so the abut-
ments throughout a portion of their revolu-
tion do not cross the center of the eylinder,
as will be seen from the diagram Ifig. 5,
wherein the line « x shows the position of
the abutment and the line 7 ¥ the center of
the eylinder. Ilence it follows that through-
out that portion of the revolution of the pis-
ton m which the abutments are not radial to
the cylinder they would, under ordinary cir-
cumstances, be 1n contact with the inner cir-
cumterence of the cylinder and throughout
that portion of their rotation, during which
they are radial or approximately radial to
the cylinder, there would be a space between
the ends of the abutment and the inner cir-
cumference of the cylinder. This would oc-

casion a binding of the abutments through-
out a portion of their revolution and a 10050-
ness which would allow of considerable leak-
age throughout the other portion of their
revolution, and in engines as heretofore con-
structed the difficulty has been overcome in
two ways, the most common being to arrange
the abutments radial to the Cylmder and Ebl-
low them to pivot or work laterally in the
piston, packings being provided to allow of
suchmovement, and seeondly, the abutments
have  been m*mnged, as in the present in-

between which and the'mmfable abut-

o adjacent abutments will simultaneously

dial or approaching

556,227

stance, radial to the piston, and springs or

spring-pressed packings have been provided

for holding the end of the abutment against

the inner circumference of the cylinder.

In the latter instance the spring-pressure
causes an undue amount of friction between
the ends of the abutments and inner circun-

ference of the eylinder, wearing both of these

surfaces away rapidly and In a short while
making the engine wasteful and useless.
In the present mstance I have designed a

meehamsm which will hold .ﬂlb.%’tbllt]]lelltﬁa in

guch intimate relation to the inner circumier-

ence of the cylinder as to form practically

70

So

steam-tight bearings, and at the same time I

hold the &butments in check and absolutely
prevent any grinding of the same against

the eylinder, and to accomplish this I pro-

vide abutment-operating eccentrics M, held

agalnst rotation by being connected rigidly

with the heads of the cylinder, if so desired,

and on the inner ends of the abutment-op-

|-erating arms N, I provide yokes O, which sur-
These yokes have been

round the eccentric.
provided before In connection with spring-

pressed abutments or packings, but in the
present instance the yokes are so shaped as
that the abutments are slightly withdrawn

during that portion of the revolution wherein
the &butmelltb are tangential to the center of
the eylinder and allc}wed to project, or more
properly are positively projected, a slightly
oreater distance when the abutments are ra-
a radial position 1o the
center of the cylinder. |

The particular shape of the yokes, it will
be seen from Fig. 1, consists in giving them
a slight projection or re-entrant curved bear-
ing-surface at the point I on the side imme-
diately beneath the abutment and a corre-
spondingrecess onthe oppositeside, the whole
effect being to form a yoke with a slightly-
curved aperture,in which the eccentric works.
Thus, as the ecceentric works from the central

| point toward either end of the yoke, the abut-

ments are retracted to a slightly-greater ex-
tent than when the eccentricisat the central
position, the result heing, as before stated,
that the ends of the abutments are held in
intimate relation to the inner circumference
of the cylinder without, however, grinding
against the same or being pernutted Lo 1*000(1(,
far enough to allow of the leakage of steam
past the abutment.

The eccentric has a rolling contact with the

yoke,and thereis comequentl y butveryslight

friction at this point, and by eliminating the
friction from the ends of the abutments it 1s

| found that the engine may be run continu-

ously and at a very high speed without de-
terioration.

In the preferred construction of engine and
as 1llustrated the bodies of the abutments only
extend inward a relatively short distance, and
at each end they are rigidly connected with
and are adapted to he moved by the said arms
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N, the latter being at the center superposed
one upon the other so as to all co-operate with
the same eccentric. Fig. 2 shows these arms
with the yokes or central portions superposed
one above the other and the ends of the inner
arms deflected outward, so as to lie in slots in
the ends of the piston with their outer faces
flush with said ends and in position to form
steam-tight bearings against the heads of the
cylinder. | |

Thewhole construction is cheap and simple
in the extreme, there being no complicated
parts to get out of order or be worn by the
rapid rotation of the piston.

Having thus described my invention, what
I claim as new is—

1. In arotary engine, the combination with
the cylinder and rotary piston therein, of the
two ports leading to opposite sides of said cyl-
inder, a valve-casing into which said ports
open at opposite points in the same plane and
exhaust and live-steam passages opening into
sald casing in line with each other, of a rotary
valvein said casing having the two independ-
ent oppositely-arranged channels on diamet-
rically-opposite sides for opening communi-
cation between either one of the two eylinder-
passages and either one of the live-steam or
cxhaust ports; substantially as described.

2. Avalve for rotary engines consisting of
the rotary body havingon each of the diamet-

- rically-opposite sides thereof two external

35

channels or cut-out portions leading from the
ends in opposite directions toward the center,
whereby inlet and exhaust ports arranged in

line with each other may be connected with
elther one of the diametrically oppositely-ar-
ranged cylinder-ports located centrally of the
valves; substantially as described.

3. In a rolary engine the combination with
the cylinder, the rotary piston and the eccen-
tric of the longitudinally-movable abutments
in said piston and the yokes having the re-
entrant curved bearing-surfaces co-operating

‘with said eccentric for operating the abut-
-ments, substantially as described.

4. In a rotary engine, the combination with
the cylinder,the piston eccentrically arranged
therein and the eccentrie, of the abutments
mounted in bearings radial to the center of
rotation of the piston and the yokes having
the re-entrant curved bearing-surfaces co-op-
erating with the eccentrie for operating the
abutments; substantially as described.

5. In a rotary engine, the combination with
the cylinder, the rotary piston mounted there-
in and having the series of radial abutment-
slots and the stationary eccentrics at each end
of said piston, of the abutments mounted in
the abutment-slots and the abutment-operat-
ing arms connected with the ends of said abut-
ments and having the superposed yokes at
their central portions surrounding the eccen-
tric and having the re-entrant curved bear-
ing-surface; substantially as described.

JOSEPH WALKER.
Witnesses:
- GEO0. D. TAYLOR,
P. S1.AS WALKER.
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