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JOHN F. COOLEY, OF BOSTON, MASSACHUS_ETTS,' ASSIGNOR, BY MESNE
ASSIGNMENTS, - TO COOLEY EPICYCLOIDAL ENGINE DEVELOPMENT

COMPANY, OF BOSTON,
JERSEY.

MASSACHUSETTS, A CORPORATION OF NEW

ROTARY FLUID-ENGINE.

SPECIFICATICN forming part of Letters Patent No. 7 24,094, dated April 7, 1903,
Applicatiop filed October 26,'1900. Resewed December 13, 1902. ‘Berial No, 135,163, (No model.}

1o all whom it may concerr:
Be it known that I, JOHN F. COOLEY, resid-
ing in the e¢ity of Boston, in the county of

~Suffolk and State of Massachusetts, have in-

vented certain new and useful Improvements
in Rotary Fluid-Engines, of which the follow-
ing 1s a specification. |

This my invention in its broad scope re-
ond would follow and a pressure bs exerted

lates to the solution of the problem of the
counstriuction of rotary finid-engines for pro-
pelling or beinyg propelied by fluids—in other
words, a rotary fluid-engine which may be
operated by external devices to produce pres-

sure in a fluld medium and, conversely, which |

operates in consequence of pressure 1n a fluid
mediam to give motion to external devices.
I found that when a point was revolving
around and at a set distance from an axis at
a given rate of movement upon aplane which
revolved in like direction around an axis
slightly oftset from the axis of revolution of
the point and with a comparative rate of
revolution of the plane t¢ the point, as two
to one, three to two, four to three, &c., then
the point delineated and circumseribad upon
the plane epicycloidal or hypocycloidal forms,
which might also be produced by the cirele
and point bearing disk of eyeclometry, I no-
ticed that the movement of two to one pro-
duced the well-known ecardicid, the three to
two a nephroid, &e., and 1 also found that
the cardioid had two such points revolving
around the same axis, which would describe

the same epicycloidal eurvilinear form at the

same time, and that the described dicuspid
form (ornephroid) had three such points, the
tricuspid had four,&c.,and thatif another ¢ir-
cumseribed epicycloidal form was described
whose cusps corresponded to these points
upon these forms then the opposing lines or
theiraxial and longitudinal extensions, form-
ing surfaces which would be a condition of
practice, would form partitioned spaces be-
tween their opposing surfaces which pre-
sented conditions which if 1nclosing a fiuid
under pressure on either side of a straight
line drawn through the ftwo axes {(supposing
the endstobe properly closed by suitable end

plates preferably identified with one of the | over which and by its relative movement the

1

moving parts and in close moving contact
with the other) then the fluid-pressure would

| cause a rotary movement of the first epicy-

cloidal form, and the corresponding relative
movement of the first epieycloidal form and
the eorresponding relative movement of the
second epicycloidal form would follow, and
if the first form was caused to move the sec-

upon the flaid coutained between the two
forms and between the partitions and the
rate of the relative progression of the sec-
ond form would be in the same ratio as the
aforesaid generating-point would bear to the
plane in producing the first forin, which
would be the epicyecloidal form of the eardioid,

bicuspid, tricuspid, &ec., of this.engine, and

upon this I base my invention. |
In practice it substantially consists of the
combined correlative construction and funec-

tionsof two preferably cylindroid parts, a pis-

ton-cam, and a spacer-abutment of equal
length one within the other, suitably bouand-
ed by parallel planes, each part rotating in
the same direction, one 12 moving contact
with the other at points having common ra-
dial and mutually equaleyclicdistances mov-
ing at a relatively constant rate of speed dit-
fering by unity each upon an axis, which is
independent of the other and at a slight pre-
determined distance or offset therefrom, but

parallel therewith and of unchanging loca-

tion, secured by suitably-attached axles or
bearing-surfaces in fixed bearings, wherein
the lateral opposing surfaces of one of the
parts (the piston) is described by the said
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points of the other producing circumscribed

epieyeloidal or hypocyeloidal forms or modi-
fications thereof, one piece (the spacer) pos-
sessing numerically one more bearing-point
than the number of piston-rises and a means
for fluid entrance and exit to and from the
spaces 80 formed. The part with the bear-

Q0o

ing-points would perform the funection of a -

partitioning aud spacing device, defermining
by the distance between its points, which
bear and move upon the opposing lateralsur-
faces of the other part, the peripheral extent

95



10

- @ral surfaces of the piston.

=

direction from which mutual surface-abut-
ment exists with reference to any therein-
inelosed fiuid. . This piece herein is called a
‘““.gpacer,” because it spaces off the periph-
The other piece,
whose lateral surfaces oppose the spacer and
supportthe noving contactof thecusps there-
of, is herein called a *‘ piston.” -

The spacer is preferably cylindroid, but
may be otherwise constructed—as, for in-
stance, Ly radial partitions connected to-

- gether and moving within the limits of the

cusps or bearing-points and performing their
functions in contact with eylinders whose
centers are concentric with the axis of rota-
tion of the partitions; but the lateralsurfaces
of the piston upon which the cusps or parti-
tions contiguously move must be of epiey-

~ ¢loidal or hypocycloidal generation, and to 16

30

or from it power should be transmitted, pret-

erably, through one or twosuitable axial ex-
tensions. It is also preferable to close the

_ends of the moving parts by identifying suit-

30

35

able disks with and at each end of one of the
moving parts, so that they may revolve there-
with in close moving contact with the other
moving part, and when the disks are soid enbi-
fied with one of the parts, especially when
that part is the spacer, it is preferable topro-

vide bearing-surfaceson the disk for the sup-

port of the spacer, making and providing a

central opening in the disk large enough to |

allow the movement of the shatt therein.

~ My-invention consists of certain novel fea-

tures hereinafter described, and particularly
pointed out in the claims,
In the accompanying drawings, which illus-

~ trate a construction embodying my inven-

4C
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tion, Figure 1 is a transverse section through
my improved engine. Fig. 2 1i8a longitudi-
nal section through my improved engine.
Fig. 3is a view of the inside of cne of the end
disks, showing a wearing-ring with radial
wearing projections. Fig. 4 is an external
view of the end disk shown in Fig. 3. |

When this engine is operated as a motor
by fluid under pressure, motive fluid for op-
erating the engine enters through the opening
A into the steam or other fluid chest A’,
formed within the shell A% through the port
A? in the cylinder A3, then through the open-

ing A*in the spacer S intothespace A’ The

55
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motive fluid is now under pressure in the
spaces A5 A® and mutually repels the surfaces
of the cylinder between the projections B B
on one side and the piston between the equi-
distant wearing-strips W W' in the other di-
rection, theresultantof which pressure passes

below the axis of revolution P’ of the piston

P and propels the piston in the direction of
the arrow a. Theequidistant wearing-strips

W W' W2 form bearing-poinitsand are in con-

tinuous contact with the piston in all forms
and positions of the moving parts of this in-
vention, and the spaces between the strips
formn separate equal cylinders. At thesame

time that the movement of the piston takes |

—

794,994

place in Fig. 1 the spacer also revolves at a
rate whieh, reckoned in complete revolutions
of both spacer and piston, may be expressed
in integral numbers, as ‘2 to *“3,” and the
fuid under pressure operating within the
space A5 continues to so propel the piston
until its movement, together with the correla-

| tive movement of the spacer, brings their line

of mutual repulsion to correspond to a line
through the centers 8 and P of the spacer
and piston. In the meantime by the correla-
tive movementof the parts the external spacer
projection B’ has passed the port C, allowing
the fluid-to enter the space C3, then through
the opening C' into the space C?, causing the
mutual repulsion of the surfaces, which in

that position of the parts also causes a ro--

tary tendency of the piston, due to the de-
Aection of the line of mutual repulsion froin

70
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a line corresponding with the centers of the

piston and spacer, due to their relative change
of position, and so on in order, thus keeping
up the motion of theengine. When thespacer
projection B has reached the point in 1t3 rev-
olution in which it passes the port D, then
the fluid under pressure in the spaces A® A°
has free acecess to the exhaust-space D' and
oexhausts through the opening D% D° is an
additional port to allow free relief from the

space as divided by the spacer until the

spacer projection has passed the point at
which it is desirable to allow the entrance of
steam or other motive fluid into the spacein
consecutive order, as shown in the drawings.
In the revelution of the engine when the

‘spacer projection B? has passed the port Cin

the continued revolution the fluid will enter
the space E and through the opening K’ into
the space E? and the operation-continues, as
previously described. The wearing-rings W3,
provided with radial projections W¢, are lo-

‘cated in the two opposite end disks E°, as

shown in Figs. 2 and 3. On the outer ends
of the engine are located the cylinder-heads
G, through which project the shatt E of the
piston P, and which cylinder-heads have also
inwardly-projecting hubs G', which form a
bearing for the hub II on the disks E3, to
which are secured the spacer S through the
openings E*, Fig. 4. The. axis of rotation of
the piston P is parallel to but ecceuntric with
the axis of the bore of the cylinder A%, which
coincides with the axis of rotation of the
spacer .

" Having thus described the nature of my in-

vention -and set forth a construnetion embody-
ing the same, what I claim -as new, and de-
sire to secure by Letters Patent of the United
States, iIs— o - i

1. In a rotary fluid-engine, a cylinder hav-
ing an internal bore, a rotary cam-pision
therein whose axis is parallel to the axis of
said bore, a like directionally-rotating spacer

g0 .
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between said piston and said bore in continu- .

ous contact at radially coincident and equi-.
angularly-spaced intervals with both bore and
piston, and entrance and exit ports for fluids.
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ing an internal bore, a rotary cam - piston
whose axis is parallel to the axis of said bore,
a like directionally-rotating

tact at radially coincidentand equiangulariy-
spaced intervals with both bore and piston,
and entranece and exit ports for fluids later-
ally situated in the bore of said cylinder to
be opened and closed by sald spacer. |
3. In a rotary fluid-engine, a ¢ylinder hav-
ing an internal bore, a rotary cam - pIStOD

therein whose axis is parallel to the axis of

said bore, a like directionally-rotating spacer
between said piston and said bore in continu-
ous contact at radially coincident and equi-

“angularly-spacedintervals with both boreand
 piston, said piston and spacer rotating in the
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same direction at relatively constant but; dif-
ferent rates of speed, and ports in the eylin-
der for the admission and exhaust of fluids.

4. In a rotary fluid-engine, a cylinder hav-

‘ing an internal bore, a rotary cam -piston-

therein whose axis is parallel to the axis of
said bore, a likedirectionally-rotating spacer
between said piston and said bore in contina-
ous contact at radially coincident and equl-
angulariy-spaced intervals with both piston
and bore, disks for supporting and inclosing

the piston, sald piston and spacer rotatingin |

the same direction at relatively constant but
different rates of speed, and ports in the eyl-
inder controlled by said spacer for admitung
and exhaunsting the fluids toand from the pis-
ton between said eontact-points. |
5. In a rotary flunid-engine, a cylinder hav-
ing an internal bore, a rotary cam-piston
therein whose axis is parallel to the axis of
said bore, a like directionally-rotating spacer

' open between said piston and said bere and

in continuous contact at radially coincident
and equniangularly-spaced intervals with both
bore and piston, and portsinthecylinder con-

trolled by said spacer for admitting and ex-
hausting the fluids to and from the piaton be-

tween Sdld contact-pmnts .
6. In a rotary fluid-engine, a cylinder hav-

ing an internal bore, a rotary cam - piston |

therein whose axis is parallel to the axis of
said bore and mounted on a shaft eccentric
to said bore, eylinder-heads providéd with
eccentric bearings for said piston-shaft, a like
directionally - rotating spacer between sald

~piston and said bore in continuous contact at

55
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radially coineident and equiangularly-spaced

intervals with both bore and piston, and en- |
trance and exit ports for the fluid-pressure

between sald contact-points.

7. In a rotary fluid-engine, a cylinder hav-
ing an internal bore, a rotary cam - piston
therein whose axis is parallel to the axis of
said bore and mounted on a shaft eccentric
to said bore, cylinder-heads provided with
eccentrie hearings for said piston-shaft, alike
directionally - I‘thﬁlﬁ“‘ spacer between sald
piston and said bore in continuous contact at

radially coineident and equiangulariy-spaced

spacer between
said piston and said bore in continuous con-

=

In a rotary fluid-engine, a cylinder hav- | intervals-with both bore and piston, concen-

tric bearings for the spacer, disks provided
with bearing-surfaces for snpporting said
spacer upon_ said concentric bearings, and
entrance and exit ports in the cyimder con-

o

70.

trolled by said spacer for admitting and ex-

hausting fluids to and from the piston’ be-
tween said contact-points.

8. In a rotary fluid-engine, a urlmder ha.v
ing an internal bore, a rotary cam - piston

= _iherem whose axis is parallel to the axis of

said bore, a like directionally-rotating spacer

- having ports and between said piston and
said bore in continuous contact ab radially

coincident and equiangularly- spaced 1nter-
vals with both bore and piston, both piston
and spacer rotating in the same direetion at,

relatively constant but different rates of
speed, and ports in the cylinder controlled

by said spacer-for admitting and exhausting

the fluids to and from the phtm} hetween said-

contact-points. -

9. In a rotary ﬂmd-enfrmej a cylmder hav-
Ingan internal bore, arotary cam-piston there-
in whose axisis parallel to the axisof said bore
and mounted on a shaft eccentric tosaid bore,
(,ylmder -heads provided with eceentric bear-

ings for said piston-shaft, a like directionally-

rotating spacer between said piston and said
bore in continuous contact at radially coin-

cident and equiangularly-spaced intervals -

with both bore and piston, both piston and
spacer rotating in the same direction at rela-

! tively constant but different rates of speed,
concentric bearings for the spacer, disks pro-
vided with bearing-surfaces for supporting

said spacer, and entrance and exit ports for
the fiuids in sald cylinder.

10. Inarotary fluid- -engine, a eylinder hav-

ing an internal bore, -a rotary cam - piston
therein whose axis is parallel to the axis of
said bore and mounted on a shaft eccentric
to said bore, cylinder-heads provided with
eccentric bearings for said piston-shaft, alike
directionally -rotating spacer batween sald

piston and said bore in continuous confactat

radially eoincident and equiangalariy-spaced

‘intervals with both bore and piston, both pis-
ton and spacer rotating in the same direction

at relatively constant but different rates of

speed, concenfric bearings for said spacer, .

disks provided with bearing-surfaces for sup-

porting said spacer upon sald concentric

bearings, and entrance and exit ports in the

| eylinder controlled by said spacer for admit-

ting and exhausting fluids to and from the
piston betweeon smd contact-points.

- 11. In arotary fluid-engine, a cylinder hav-
ing an internal bore, & Totary epicycloidal
eam-pzstﬂu therein out of contact therewith
and whose axis is eccentric to but parallel
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with the axis of said bore, a like directionally-

rotating spacer between said piston and said
- bore composed of two or more equiangularly
located and conumected radial partitions of
- equal radial height whose outward adges are

in centinuous contach ‘mth said bore and
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whose inner edges are in continuous contact | allel with the axis of said bore, a like direc-

with said piston,.and entrance and
for fluids through said bore. :

12. In arotary finid-engine, a ¢ylinder hav-
ing an internal circular bore, a rotary epicy-
cloidal cam - piston therein ont of contact
therewith whose axis is eccentric to but par-
allel with the axis of said bore, a like direc-
tionally-rotating spacer between said piston
and said bore composed of two or more equi-
angularly located and connected radial par-

titions of equal radial height whose outward |
edges are in continuous contact with said
bore and whose inner edges are in continuous |

contact with said piston, and entrance and
exit ports laterally situated in the bore of
said cylinder to be opened and closed by the
sald spacer. |

13. In arotary fluid-engine, a cylinder hav-
ing an internal circular bore, a rotary cam-

piston therein out of contact therewith having

a shaft extending through its axis which is
eccentrie to but parallel with the axis of said
bore, a like directionally-rotating spacer be-

‘tween said piston and said bore composed of

two or more equiangularly situated and con-
nected radial partitionsof equal radial height
whose outward edges are in continuous con-
tact with said bore and whose inner edges
are in continuous contact with said piston,
said eylinder having end plates provided with
bearings to support said shaft, and entrance
and exit ports for fluids through said bore.
14. In arotary fluid-engine, a cylinder hav-
ing an internal circular bore, a rotary epicy-
cloidal cam - piston therein out of contact

therewith whose axis is eccentric to but par- |

exit ports

tionally-rotating spacer between said piston

and said bore composed of two or more egui-
angularly located and connected radial par-
titions of equal radial height whose inner
edges are in continuous contact with said
piston, said spacer having end plates con-
nected thereto and inclosing said- piston 1n
moving contact therewith, openings provided
in said plates to allow the extension of the
piston-shaft, and entrance and exit ports for
fluids through said bore. -

15. Ina rotaryfluid-engine, acylinder hav-

ing an internal circular bore, a rotary cam-
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piston therein out of contact therewith whose

axis is eccentrie to but parallel with the axis
of said bore, a like directionally - rotating
spacer between said piston andsaid bore com-
posed of two or more equi-angularly located
and connected radial partitionsof equal radial
height whose outward edges are in continu-

ous contact with said bore and whose inner

edges are in continuous contact with said
piston, said spacer provided with end plates
connected thereto and inelosing said piston
and in moving contact therewith, said end
plates being provided with bearing surfaces
and openings provided to allow the extension
of the piston-shaft, and entrance and exit

ports for fluids through said bore.

~ In testimony whereof I have affixed my sig-
nature in presence of two witnesses. |

- JOIIN F. COOLEY.

Witnesses: -
RALPH W. BARTLETT,
JAMES A. MORSE.
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