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(No model)

To all whom it may concern:

Be it known that I, WIiLLIAM E. PRALL, Jr.,
of the city and county of New York, in the
State of New York, have invented a new and
useful Improvement in Rotary Engines, of
which the following is a specification.

My invention relates to an improyement in
rotary engines in'whieh pistons are mounted |.
- to freely rotate in the same direction about

a common axis and carry along with them in
their rotary movement either the cylinder or
the shaft—in the present instance the cylin-
der—the- pistons, each in turn, becoming an
abutment for causing the actuatmﬂ' fluid,

elithersteam or gas,to advance the othel p1ston
and the eylinder locked temporarily thereto.

A practical embodiment of my invention is
represented in the accompanying drawings,
in which—

Ifigure 1is a longitudinal section of the en-
oine in the plane “of the line 11 of Fig. 3.
[ ig. 2 1s a transverse section 1n the plane of
Lhe line 2 2 of Fig. 1 looking toward the left
as the drawing 1s held in readmn
a fmnmenmry edge view of one of the shoe-
advancing rings with portions of the clutch-
ing-shoes in position relative thereto. Iig..s
is a transverse section in the plane of the line
5 3, Fig. 1, looking toward the left. ¥ig. 41s
a transverse section through the shaft and
pistons in the same plane as Fig. 3, but show-
ing the moving piston advanced from the po-
sition where it beﬂ'ms to take steam (shown in
IFig. 3) to the posmon of full-open steam-in-
let; ports. Fig. 5 is a transverse section in
the plane of line 5 5 of Fig. 1 through the

shaft and pistons, showing the afOresaicl mMov-

ing piston advanced to the position of full-
open exhaust-ports. Fig. 6 18 a transverse
sectioninthe plane of line 6 6 of Fig. 1through

the shaft and pistons, showing the compan-

ion piston in the position of full-open steam-
inlet ports; and Fig. 7 is a transverse section
in the plane of line 7 7 of Fig. 1 through the
shaft and pistons, showing the companion pis-
ton in the position of full-open exhaust-ports.

In the type of engine which I have chosen
to illustrate my invention the cylinder 1is
mounted to rotate freely on the shaft and 1s

utilized as a driving-pulley to transmit motion.

from the engine to the mechanism which 1t 1s
intended to actuate.

time as the driving-pulley, 1s denoted by bB.

Fig. 2% 1s |

The pistons are mount- |

| ed to rotate fr eely in the same direction about

the shaft within the cylinder, and, in turn, as

they are submitted to fiuid-pressure between

them, become temporarily locked, the one to

The shaft about which the cylinder and
pistons revolve is denoted by A. 1t is made

being arranged to enter at the end a of the
shaft and exhaust at the end «'.

The cylinder, which 1s utilized at the same
Its heads b b’ are chambered on their outer
faces for the reception of the clutching mech-
anism to be hereinafter described, and they
are provided with central openings for the
reception of the shaft A and the hubs of the
pistons and provided with boxes b? b® to take
the wear and form a smooth bearing for the
rotary movement of the cylinder. One of the
heads, in the present instance 0, is made
sepamble from the body of the cylmder for
convenience in assembling the parts.

The pistons, two 1n number each consist
of a hub loosely mounted on the shaft A and
a pair of wings or blades extending in oppo-
site directions from the hub, each constructed
to extend from the hub to the inner curved
surface of the cylinder forming a loose joint
with the interior faces of the ends of the cyl-
inder and with the interior curved surface of
the cylinder. The hubs of the pistons are

represented, respectwely by C and D, the op-

pomtely-extendmﬂ wings or blades. on the
hubs Care denoted by cc ,and the oppositely-
extending wings or blades on the hub D are
denoted, respectively, by d d'. The hubs C

and D each preferably extend about one-
half of the length of the interior of the cyl-

inder B, the wings which are fixed to the hub
C pI’OJeCtlnﬂ‘ over the hub D and the wings
fixed tothe hubD projecting over the hub (J

of the hub. The hubs Cand D are prefer-
ably beveled at points opposite the 11’11161
faces of the cylinder-heads, as shown at ¢
and ?, and extend thence—reduced in diame-
ter—through the cylinder-heads and within.
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the cylinder and the other to a part fixed in -
space, whereby the cylinder is rotated by the
piston for the time being locked thereto.

6o

‘hollow and is utilized for the purpose of the
Jintroduction of steam to and its exit from the
cylinder, the steam in the present instance

75

30

GO

95

‘making a close easy joint with the exterior

100



IO

20

40

45

50

55

6>

2

chambered end caps E E', fixed to the shafts
A and its supports F F'; respectively, the
extended ends of the piston-hubs of reduced
diameter being denoted, respectively, by C
D'. The end caps E E'are chambered on their
faces toward the chambered faces of the cyl-
inder - heads for the reception of clutching
mechanism to be hereinafter particularly de-
scribed. -
Within the chambered heads bb' of the cyl-
inder there are formed annular interior
orooves G G' for the reception of curved-faced
sliding shoes H H'. (Shown in side elevation
in Fig. 2 and in transverse section in Fig. 1.)
In the present instance I have shown fourof
the shoes H II' in each of the grooves G G
located a quadrant’s distance apart. The
number may, however, be greater or less than
four, as may be found most desirable. In
likemannerthere are formed within the cham-
bered faces of the end caps E K’ annualar in-

terior grooves ¢ ¢' for the reception of curved-

faced sliding shoes /v /i, in the present in-
stance four in each of the grooves, located a
quadrant’s distance apart, although the num-
ber may be greater or less than four, if so de-
sired. |

The shoes in the grooves G G are held in
position radially by toggle-dogs I, one for
eachshoe,provided with V-shaped ends which

loosely rest, one end in recesses /i*in the in- | .
i opposite each other and preferably at about

ner faces of the shoes and the opposite end
in recesses ¢ in the periphery of the hub ex-
tension C' at one end of the eylinder and in
recesses «’ in the hub extension D’ at the op-
posite end of the cylinder. Inasimilarman-
ner the shoes /i /i’ in the end caps are held in
position radially by means of toggle-dogs I,
(uite similar to the toggle-dogs I and having
their V-shaped ends resting, respectively, in
recesses /i° in the shoes and in recesses ¢* in
the hub extension C’ at one end of the eylin-
der and in recesses d*in the hub extension
D’ at the opposite end of the cylinder.

The toggle-dogs I 1" are in length slightly
more than the radial distance from the bottom
of the recess in the hub extension to the bot-
tom of the recess in the shoe, so that they

normally assume a slanting position with re-

spect to the radial line, as clearly shown in
Fig. 2, and any tendency to swing the shoe
In a direction to throw the toggle-dog into a
radial position will have a tendency to crowd
the shoe outwardly against the walls of the
annular grooves in which the shoes slide and
thereby cluteh the shoe to the wall of the
groove. Ifor the purpose of varying the
lengths of the dogs to account for wear or for

exact adjustment at any time I prefer to

make one or both of their V-shaped ends ad-
justable with respect to the body portion of
the dog, and in the present instance I have

shown the V-shaped ends represented by 2.

and ¢ (see Fig. 1) as having a right and left

screw threaded engagement with the ends of

the body portion and have provided the body

portion with a series of holes 2* for the pur- l
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pose of inserting a pin for turning the body
portion and thereby drawing the V-shaped
ends toward one another toshorten thelength
of the dog or to force the end portions away
from each other to lengthen the dog.

The series of shoes II I’ are separated from
the series of shoes /v /i', respectively, by rings

K I, fixed, respectively,tothe hubextensions

C’and D' and preferably formed skeleton, as
shown. At the ends of the shoes H H', which
have a tendency to slide past each other un-
der the influence of the slanting direction of
the toggle-dogs, I provide the ring I with
laterally-extending lugs & &' to form a stop
forthe circumferential movement of the shoe,
and I interpose between the lugs £ &' and the
ends of the shoes H H' springs £°, the tension
of which tends to hold the shoe against which
they press yieldingly in position in close
proximity to the walls of the grooves in which
they slide, so that the clutching action will
take place theinstant the toggle-dogis thrown
in a direction toward the radial position.
The ports through the wall of the shaft A
and through the hubs of the pistons for the
inlet and exhaust of the actuating fluid are
arranged as follows: Throughtihe hub C there
are formed inlet-ports ¢’ ¢* at the base of the
wings ¢ ¢, respectively, and exhaunst-ports ¢
c®, arranged in a different transverse plane
from the ports ¢’ ¢®and located diametrically

a quadrant’s distance in a circumferential
direction from the ports ¢® ¢®. The hub D is
in like manner provided with inlet-ports d” d",
located at the bases of the wings d d', and
with exhaust-ports 7 ®, located in a different
transverse plane and a quadrant’s distance
circumferentially from the ports d’ d".

The shaft A, which forms a conduit for the
actuating fluid to and from the inlet and ex-
haust ports, has its interior conveniently left
unohstructed from the end ¢ up to a point
just to the right of the plane of the inlet-ports
¢’ ¢* in the hub C, where it is provided with
two diametrically opposite ports «? ¢’ (see Fig.
4) to correspond with the ports ¢’ ¢®inthe hub
C. Intermediate of the planes of the inlet-
port ¢’ and the exhaust-port ¢ the interior of
the shaft A is provided with bulkheads a* ¢,
which partially obstruct its interior, leaving
an open central conduit af for the further pas-
sage of the actuating fluid to the diametric-
ally opposite ports a* a°, (see Fig. 6,) which
correspond fo the ports d° d° in the hub D.
The wall of the shaft A is provided with ex-
haust-ports «’ a°, which communicate -with
the interior chambers upon opposite sides of
the central conduit ¢®, and which, being shut
off from the high-pressure fluid by bulkheads
a*and a® at one end, communicate freely with
the interior of the shaft at the exhaust end
«'. The conduit a® for conducting the high-
pressure fluid to the ports * d° has its end
toward the end «’ of the shaft A closed by a
bulkhead a!, (see Fig. 7,) while the interior
of the shaft at the exhaust end ¢ is in free
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communication with a second set of exhaust-
ports a®* a®® to correspond with the exhaust-
ports 7 d®in the hub D.

Suppose the pistons to occupy the position
shown in Fig. 3, which is alsothe position pre-
sented in I‘ws 1 and 2, with the ports ¢® ¢*

just open to ‘the ports ¢? a® for receiving the
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actuating fluid. The pressure between the
wings c d and between the wings ¢’ d' will
tend to throw them in 0pp0$1te directions.
Because of the clutch mechanism hereinbe-
fore described, the wings d d' cannot move in
the direction in which they are pressed, be-
cause the clutching-shoes /', connected with

the hub D of the piston, will be, by means of

their toggle-dogs I', thrown into fmcmonal
contact with the walls of the groove J in the
stationary end cap E'. The wings ¢ ¢’ will at
the same time, by their tendency to rotate,
clutch their hub tightly to the groove G in
the eylinder-head by means of the toggle-dogs
I, engaged with their hub, but as the cylinder
is free to rotate, the wings ¢ ¢, together with
the cylinder clutched thereto will rotateinthe
direction of the arrow. (See Fig. 3.) Asthe
hub C rotates it will gradually bring the inlet-
portstoafull open,asshownin IFig. 4, and then
will gradually cut off the entmnce of the actu-
atmn* fluid as the ports ¢’ ¢® pass fromn register
with the ports a? a®, and the exhaust- ports ¢’ ¢S
will gradually open toafull exhaust (shown in
Ifig. 5) and then gradually cut off the exhaust
as the wings ¢ ¢’ approach the position of the
wings d o', Whleh have remained stationary.
As uhe wings ¢ ¢’ approach the position of the
wings d d’ they will press against them through
the cushion of the a,ctuatmﬂ luid between
them and overcome their mertm,:, starting
them (the wings d d') on their advance move-
ment into the position shown in Ifig. 6, the
wings ¢ ¢’ forming, in turn, abutments while
the wings d ' complete their half-revolutions,
carrying with them the cylinder, to which
they are in turn clutched in the same manner
in which the wings ¢ ¢’ were clutched thereto,
the wings ¢ ¢’ being held in furn against a
retrograde movement by the pressure of the
clutching-shoes 2, connected with the hub C
by the toggle cloﬂ*s I', with the groove ¢ in the
stationary end cap E As the wings d d’ ap-
proach the wings ¢ ¢’ they will in 13111'11 start
the wings ¢ ¢’ on their advance movements,
as hereinafter described. In this manner the
pistons will be alternately clutched and re-
leased from the cylinder and released and
clutched to the stationary end caps, thereby
imparting to the cylinder a constant rotary
movement, the ecylinder making a complete
revolution,while each pistonmovesrelatively
to the eylinder only a half-revolution or less.
By the above structure the wearing fric-
tion which has hitherto been so objectionable
in rotary engines is materially reduced, both
on aceount. of the material reduction in the
number of revolutions which the piston makes

relative to the cylinder and on account of the

mounting of the pistons upon the cenfral shatt
by means of an extended bearing longitudi-

nally of the shaft, which prevents them from
pressing against the interior of the cylinder

and _holds them steadily in close relation to

the interior surfaces of the ends of the cylin-
der without any tendency to cut out by un-
due frictional contact. The cut-off, after the
pistons are once started, will be automatically

taken care of by the pistons themselves, as
the piston which follows the advancing pis-
ton will not come to a stop and form an ab11t—
ment until the pressure of the actuating fluid
between the pistons becomes greater than
the momentum of the cylinder and pistons.
Hence there will be very little of the actuating
fluid used when the cylinder is running under
its own momentum, or its own momentum
increased by that of the balance-wheel em-
ployed, and yet whenever the work put upon
the engine becomes sufficient to require it the
&etua,tmﬂ fluid will promptly escape and carry
its pressure between the wings to force one
of them, and the cylinder vnth it, forward,
while the other forms the abutment

It is obvious that by making the end caps
free to revolve and the cylinder stationary
the movement of the parts might be reversed.

Where I have referred to c steam ” in the
foregoing description I wish to be understood
as 1eferr1nﬂ' to the actuating fluid, whether
1t be steam or gas.

What I claim is—

1. A rotary engine comprising two parts, a
shaft and a cylmder a plurality of pistons
mounted within the cylinder and serving as
valves for the admission and discharge Of the
actuating fluid, the said pistons being free
to rotate independently of one of the said
parts and the other of said parts being at the
same time {ree to rotate mdependently of the

pistons and means for clutching the pistons

to one of said partsand to a st&tionm*y part,
substantially as set forth.

2. A rotary engine COIII]_)I'lelG‘ a eylmdel
pistons mounted to rotate within the cylin-
der and serving as valves to admit and dis-
charge the actuating fluid, means for clutch-
ing the pistons to a,nd releasmﬂ“ them from
the cylinder, parts located 1n prommlty to
the cylinder, means for clutching the pistons
to and releasing them from Sald parts, the
cylinder and the cluteli-receiving parts adja-
cent to the cylinder being the one supported
to rotate and the other stationar v, and means
for conducting the actuating fluid to and ex-
bhausting it from the interior of the ¢ylinder,
substantially as set forth.

- 3. Arotary engine, comprising a shaft, pis-
tons mounted on the shaft to rotate freely, a
cylinder mounted on the hubs of the pistons
to rotate freely, end caps located at the op-
posite ends of the cylinder and independent
of the cylinder, means for clutching the pis-
tons to and releasing them from the cylinder
and end
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actuating luid to and exhausting 1t from the
1nterior of the eylinder, S‘ubsmntmlly as seb
forth.

4. A rotary engine, comprising a cylinder,
pistons mounted to rotate freely within the
cylinder and having hub portions project-
ing through the ends of the cylinder sliding
c¢lutehing - shoes in. position to engage the
heads of the cylinder, end caps located in
proximity to the heads of the cylinder, slid-
ing clutehing-shoes engaged with said end
caps, toggle-dogs engaged with the project-
ing hubs of the eylinder and the inner faces
of the sliding clutching-shoes for forcing the
shoes into frictional contact with their re-
spective bearings and means for supplying
the actuating fluid to and exhausting 1t from
the interior of the cylinder, substantially as
set forth.

. The combination with the chambers for
the supply and escape of the actuating fluid
and provided with inlet and exhaust ports,
of the rotary pistons having hubs which serve
as valves for opening and closing said inlef
and exhaust ports and provided with corre-
sponding ports for admitting the actuating
fluid between and exhausting it from between
the pistons, a cylinder surrounding the pis-
tons, chambered caps at the ends of the cyl-

4 562,152

inder and means for clutching the pistons to
and releasing them from the caps and cylin-
der, substantially as set forth.

6. The combination with the cvlinder, the
chambered caps at the ends of the eylmder
the pistons provided with hubs extending
through the ends of the cylinder and clutch-

'111*3‘-8]1068 engaged with the cylinder-heads

and end caps, of togele-dogs loosely engaged
with the said piston-hubs &nd Gltlt(ﬂllll“‘-&llﬂ(}b
and arranged to normally assume a position

oblique to the radial line, substantmlly S

set forth.
7. The combination with the rotary 1)1813011&

the cylinder and the end caps, of the sliding
shoes engaged with the cylinder and end
caps, the toggle-dogs engaged with the shoes
and the pistons and ocecupying a normally ob-
lique position to the radial line, abutments
for holding the shoes from displacement un-
derthe pressure of the toggle-dogsand spring-
cushions inserted between the shoes and said
abutments for holding the shoes in position
to eluteh, substantially as set forth.

WILLIAM E. PRALL, Jr.

Witnesses:
IFREDK. IIAYNES,
IRENE B. DECKER.
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