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To all whom it may concern: -

Be it known that I, JOHN FRANCIS COOLREY,
a citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain new and
useful Improvementsin Rotary Fluid-Motors

‘or Pumps, of which the following is a speci-

fication.

This my invention in its broad scope relates
to Improvements in rotary fluid-motors or
pumps in which the operating fluid is capa-

ble of compression and expansion, as in va-

pors or gases.

In practice it substantially consists of an .

advantageous combination of fixed cut-off

devices in rotary fluid-motors or.pumps of
the type as illustrated in my application Se-

rial No. 111,810, together with by-passes for
such devices controlled by suitable valves in
such a manner as to insure adequate control
of the operation or non- Opemblon of said de-
vices.

Inthe accompanying drawmﬂs which illas-
trate a construction embodylnn* myinvention,

Figure 1 18 g central longitudinal sectional |
view of the motor or pump on thelinel1 1,

Fig. 2. Fig. 2 is a cross-sectional view of the

motor or pump on the line 22, Fig. 1, looking

1n the direction indicated by the arrow.
Referring to the drawings, Fig. 2, the op-

eration of the motor or pump is as follows:

The steam or other fluid is admitted through
the opening A into the pressure-chest B with-
in the cylinder A'.
by means of the valve W' to remove, by
means of the exit-chamberJ, any compression

or load when starting the motor, and which

. valve W'is closed afterstarting. As the pis-
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ton H is on a dead-center the fluid issupplied-
from the pressure-chest B through the pas-

sage X by opening the valve W and thence
mto the space between the spacer L and the
cylinder A’ and through the port H into the
space or chamber D', pressing upon the pis-
ton K between the shoes G and G, the re-
sultant of which pressure passes below the
axis of revolution P of the piston E, thereby
causing its rotating in the direction of the

arrow. In other words, the distance on a ra- |

The passage X' is opened

shoe G is less than the distance between the

axis P and the shoe G', making a preponder-

ance of pressure below the axis P and caus-
ing its revolution in the direction of the ar-

row, as below stated, which continues until
‘the shoes G and G’ oceupy positions corre-
sponding to the present position, Fig. 2, of

the ports H and O, when the radial distances
of the shoes G and G’ from the center of revo-

1ution P of the piston K are equal and the

port H is in position over the packing-strip
I and the chamber D' is about toexhaust into

the exit-chest J, from which the fluid ex-

hausts through the opening K. The shoe G?,
occupying a poiutcorresponding to the pack-

ing-strip N, would thus be in a position which,

measured upon a radius drawn from the cen-
ter of revolution P of the piston K to the shoe

( In its moved position, would correspond

to the present position of the port H, (shown
in Fig. 2,) making the preponderauce of
pressure to the rlﬂ'ht of the center of revo-

lution P of the plston E and causing rotation
in the direction of the arrow. The valve W

should be closed it expansion of the opera-
tive pressure fluid is desired. The port C
‘having reached & pommon directly over the
partition V, communication is cut ofl
tween the pressure-chamber B and the space

' be-

D, thereby confining the propelling operation
of the pressure fluid to the expansion thereof.
For instance, in the utilization of steam the
cut-off confines the steam, allowing it to ex-

pand, thereby securing the highest efﬁmenc}
‘with greatereconomy. “The port C,passing the

packing-strip Iin the revolution of the spacer,

the pressure fluid in the chamber or space D
‘would exhaust into the exit-chamber J until
‘the said port C is opposite the partition or cut-

off device Y, and the motor having started

and the valve W' closed the fluid remaining

in the space or chamber D is cut off, which in
the further rotation of the parts causes a com-
pression of the pressure fluid and filling the
clearance between the piston L and spacer
L and through the port H and between the
spacer 1. and the cylinder A’. As each port

| dial line between the center or axis P to the 50
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the action is identical with those used as ex- |

ample. The pinions P*, mounted on the shaft
P’ of the piston E, and the integral gears 1/,
cut in the openings in the disks L? secured
to the spacer L, intermesh and operate at the
same correlative speed rotations as the piston
and the spacer of the motor or pump. The
rings S and T, (shown in dotted lines in Kig.
2) are provided to prevent longitudinal leak-
age toor from the chests. The wearing-rings
I3 are provided with radial projections
(shown in dotted lines, Fig. 2) and are lo-
cated in the two opposite end disks L*, as
shown in section of Fig. 1. On the outer
ends of the engine are located the cylinder-
heads U, through which the shaft P’ of the
piston E projects, and which eylinder-heads
have also inwardly-preojecting hubs U’, which
form a bearing for the hubs L*on the end
disks 1.? of the spacer L and alsofor the shaft
P’. The spring-pressed valve-piece packing-
strips N and I are located diametrically op-
posite and bear upon the periphery of the
spacer I.. The partitions or fixed cut-off de-
vices Y and V also bear upon the periphery
of the spacer L., which 1s in continaous con-
tact with the periphery of the piston E at
points situated at radially equal distances
from their axis of rotation Q, which is the
center of rotation of the spacer 1.. The shoes
G, G', and G* rock, respectively, in spring-
pressed splines Z, 7', and Z*, mounted within
recesses in the spacer equidistant from each
The valve W' controls the passage
X', whieh is situated in the wall of the cylin-
der and permits the communication of the
space between the partitions N and Y with
the exit-chamber J. The valve W controls
the passage X, which 1s situated in the wall
of the cylinder and permits the communica-

tion of the space between the partitions I and

V with the pressure-chamberB. Theentrance
and exit ports for finids C, H, and O are lat-
erally situated in the periphery of the spacer
L and preferably intermediate between the
pointsof contact of the spacer upon the piston.

Having thus deseribed the nature of my in-
vention and set forth a construction embody-
ing the same, what I claim as new, and desire
to secure by Letters Patent of the United
States, 18— |

1. In a rotary motor or pump, an annular
spacer and a cam-shaped piston mounted one
within the other on parallel positionally-fixed
axes, rotatable in the same direction at cor-
relative constant speed rates, differing to an
extent expressible by consecutive whole num-
bers, the spacer having interprojecting par-
titions whose extremitiesare equiradially dis-
tant from and equiangularly situated around
its axis of rotation, said partition extremities
in constant contact with the periphery of said
cam-piston, and ports in the periphery of said
spacer in communication with the spaces so

formed, said piston and spacer mounted with-

in a valve-cylinder having diametrically-git-
uated interprojecting radial partitions whose

724,665

extremities are in diametric contact with the
periphery of said spacer, fluid -chambers in
sald eylinder oppositely situated on each side
of said cylinder-partitions, and controllable
cut-off devices dividing the chambers, and in
contact with the periphery of the spacer.

2. In a rotary motor or pump, an annular
spacer and a cam-shaped piston mounted one
within the other on paraliel positionally-fixed
axes, rotatable in the same direction at cor-
relative constant speed rates, differing to an
extentexpressible by consecutive whole nun-
bers, the spacer having interprojecting par-
titions whose extremities are equiradially dis-
tant from and equiangularly situated around
1ts axis of rotation, said partition extremities
in constant contact with the periphery of said
cam - piston, and ports in the periphery of
sald spacer in communication with the spaces
so formed, said piston and spacer mounted
within a valve - eylinder having diametric-
ally-situated interprojecting radial partitions
whose extremities are in diametric contact
with the periphery of said spacer, fluid-cham-
bers in said cylinder situnated on each side of
sald cylinder-partitions, and cut-off devices
dividing the chambers, and in contact with
the periphery of the spacer.

3. In a rotary motor or pump, an annular

| spacer and a cam-shaped piston mounnted one

within the other on parallel positionally-fixed
axes, rotatable in the same direction at cor-
relative constant speed rates, differinge to an
extent expressible by consecutive whole num-
bers, the spacer having interprojecting par-
titions whose extremities are equiradially dis-

tant from and equiangularly situated around

its axis of rotation, said partition extremities
in constant contact with the periphery of said
cam - piston, and ports in the periphery of
sald spacerin communication with the spaces
so formed, said piston and spacer mounted
within & valve-cylinder having diametrically-
situated 1nterprojecting radial partitions
whose extremities are in diametric contact
with the periphery of said spacer, fluid-cham-
bers in said cylinder situated on each side of
said cylinder-partitions, and a cut-off device
In the c¢ylinder on the entrance side and in
contact with the periphery of the spacer.

4. In a rotary motor or pump, an annular
spacer and a cam-shaped piston mounted one
within the other on parallel positionally-fixed
axes, rotatable in the same direction at cor-
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relative constant speed rates, differing to an

| extentexpressible by consecutive whole num-

bers, the spacer having interprojecting parti-
tions whose extremities are equiradially dis-
tant from and equiangularly situated around
1ts axis of rotation, said partition extremities
in constant contact with the periphery of said
cam-piston, and portsin the periphery of said
spacer 1n communication with the spaces so
formed, said piston and spacer mounted with-
in avalve-cylinder having diametrically-situ-
ated interprojecting radial partitions whose
extremities are in diamefric contact with the
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periphery of said spacer, fluid-chambers in
sald cylinder oppositely situated on each side
of said cylinder-partitions, and a cut-off de-
vice inthecylinderon the exit sideand in con-
tact with the periphery of the spacer.

5. In a rotary motor or pump, an annular

spacer and a cam-shaped piston mounted one
within the other on parallel positionally-fixed

axes, rotatable in the same direction at cor-
relative constant speed rates, differing to an
extentexpressible by consecutive whole num-
bers, the spacer having interprojecting parti-
1310118 whose extremities are equiradially dis-
tant from and equniangularly situated around
its axis of rotation, said partition extremities
in constant contact with the periphery of said
cam-piston, and ports in the periphery of said

spacer 1n communication with the spaces so
formed, said piston and spacer mounted-with-

in a valve-cylinder having diametricallv-situ-
ated interprojecting partitions whose extrem-
1tles are In diametric constant contact with
the periphery of said spacer, fluid-chambers
in sald cylinder situated on each side of said
cylinder-partitions, a cut-off devicein the cyl-
inder on the entrance side, a by-pass around
sald cut-off device, and a valve controlling
said by-pass.

6. In a rotary motor or pamp, an annular
spacer and a cam-shaped piston mounted one

- within the other on parallel positionally-fixed
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axes, rotatable in the same direction at cor-
relative constant speed rates, differing to an
extentexpressible by consecutive whole num-
bers, the spacer having interprojecting parti-

‘tions whose extremities are equiradially dis-

tant from and equiangularly sitnated around
its axis of rotation, said partition extremities

in constant contact with the periphery of said

cam-piston, and ports in the periphery of said
spacer in communication with the spaces so
formed, said piston and spacer mounted with-
in avalve-cylinder having diametrically-situ-
ated interprojecting partitions whose extrem-
ities are in diawmetric contact with the periph-
ery of said spacer, fluid-chambers in said cyl-
inder sitnated on each side of said cylinder-

partitions, a cut-off device in the cylinder on

- the exit side, a by-passaround said cut-off de-

50

vice, and a valve controlling said by-pass.
7. In a rotary motor or pump, an annular
spacer and a cam-shaped piston mounted one

2

within the other on parallel positionally-fixed
axes, rotatable in the same direction at cor-
relative constant speed rates, differing to an
extent expressible by consecubwe whole num-
bers, the spacer having interprojecting parti-
tions Whose.extremities_ are equiradially dis-
tant from and equiangularly situated around

in constant contact with the periphery of said
cam-piston, and ports in the periphery of said
spacer in communication with the spaces so
formed,said piston and spacer mounted within
a valve-cylinder having diametrically-situ-
ated interprojecting partifions whose extrem-
ities are In diametric contact with the periph-
ery of said spacer, fluid-chambers in said cy!l-
inder situated on each side of said eylinder-

partitions, a cut-off device in the entrance

side of the said cylinder, a by-pass around
sald cut-off device, a valve controlling said
by-pass, and a cut-off devwe in said eylmdel
on the exit side. :

8. In a rotary motor or pump, an annular
spacer and a cam-shaped piston mounted one
within the other on parallel positionally-fixed
axes, rotatable in the same direction at cor-

extent expressible by consecutive whole num-
| bers, the spacer having interprojecting parti-
tions whose extremities are equiradially dis-
tant from and equiangularly situated around
1ts axis of rotation, said partition extremities
in constant contact with the periphery of said
cam-piston, and ports in the periphery of said
spacer in communication with the spaces so
formed,said pistonand spacer mounted within
a valve-cylinder having diametrically-situ-
‘ated interprojecting p&rtltIOHS whose extrem-
ities are in diametric contact with the periph-
| ery of said spacer, fluid-chambersin said eyl-
| inder situated on each side of said cylinder-
| partitions, a cut-off device in the exit side of
the cylinder, a by-pass around said eut-off de-
vice, a.valve controlling said by-pass, and a
| cut-off device in said eyhnder on the entrance
side. |
In testimony whereof I have afﬁxed my sig-
nature in presence of two witnesses.
JOHN FRANCIS COOLEY.

Witnesses:
GEORGE H. BLOOD,
|  LoOUIs G. BARTLETT.
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