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JULIAN E. CARY, OF SAN e*feﬂi\fbisoo; CALIFORNIA. o

ﬁnpheetwn ﬁ]ed December 20 1900 Senel Ne. 40, 583. (No model )

10 a,ZZ whonv tt may eme cerm:
‘Be it-known that I, JULIAN E. CARY, a citi-

zen of the United States, residing at San Fran- |

cisco, in the county of San Fran elsco and State
of Cahforme have invented certain new and
useful Improvemente in Triple - Expanswn

My mven’rmn 1eletes t0 1mp10vements in

rotary-engines, the object of. my invention
being to prowde a rotary engine in which the

steam may be successively e‘epended in a se-
ries. of ‘eccentric annular cylinders all ar-

ranged: eeeentrleellv abont a-common shaft,
SO thdt the several parts when. aesembled

shall plesenb a-compact and harmonious con-

tour in- the general outline; furthermore, in’
such an engine to reduce the friction of the:

parts as mueh__ as possible; to utilize the force
of the steam in the highest degree, both.of its
momentum and of its.expansion; to. provide
an improved closure between the inlet and

 steam; to. prowde an improved form of pis-

3le

4.0
45

.'.5_0

“ing outward.

ton- head in such’ an ‘engine; . to avoid back |
pressure of steam; to so arrange the respec-
tive pletone a,nd eyhnders that the steam shall

ceive lmpulsee therefrom at eubsta,ntmlly ani-
form intervals, and to so arrange the steam.
connections ’ehat one of the eyllndele may:be-
disconnected and ‘the other cylmdere epel-—;

35

ated m selles when deswed

.....

claims.. oo
In the aecompenymw dmwmfrs 1* igure 1 18

a side elevation of the engine, bre oken away.in,
Fl,e; 218 a eectmn'j
~Fig. 3.is 'an en-
larged section: dlamet.la,lly throue'h the ro-.

parts toshow the mterml
on the line ‘A Aof Fig. 1

tating Wheel and threuo'h the - eentet of the
plStOll

Fig..6 is a Iedueed side.view of the wheel.
Flg 7 is'a detail to show the gate.
a side view of a strap, and I I‘m 9 is a, seetion
of the wheel ,]ust below 'i}he emaps and look-

{

_ TFig. 4 is a front view of the piston
detached. Fig. 5'is a side view. of the same.

Eln‘ S 1S

J
I

31 inder..
| 'f'ca,ms of t;he eeeond evhudel are seeUmd the
of perte for. the above end helemafter fully; __
speelﬁed, end p‘thlGHlﬂlly pemted em in 1311@5 0

' P ffm both the seeond end the thnd eylmders
-and the eouespondmw cams:of the third cyl-
indér are secured the-one t0 'the other side
-of the casings and the other to the cover ¢ of
-gaid third cyhndel
éssar 11V havecircular apertures to permit the

‘pact of the high-pressure steam.
_expanded steam_escapes by means of a con-

-cover q of-the- _
‘the casing 7, which forms the casing of the
| first. eyhnder a,r.ld the cover of the second ¢yl-

"Referring to the d: awings, a represents the

feed-pipe for the high-pressure steam or other;

'pressure fluid, said pipe a entering the cylin®
drical chamber b at the penphely of the Tat-

‘ter and obliquely thereto, as Shoxmem Tig. 2.

----- 55

The pressure fluid thus 1n1pmn'es obhquely -

upon the rim of a wheel ¢, fixedly mounted

steam or other motive fluid and is' connected

‘with the hub # of the wheel by a thin-web g.

Thus the wheel is driven partly by the im-
The partly-

60

.|-on a'shaft d. Said rim is promded with ob-
lique pockets e to receive the 1mpect of the

duit-h, leading ’ro the steam-chamber z of a

Seu)nd cylinder j, where it is permitted to ex-
pand further, and from thence it passes by a
conduit % to the chamber of a third cylinder
[, from which it exhausts by means of an out-
let m. The construction of the parts in each

70,

of these three cylinders .is substantially the

satne, with the exeeptlons herema,fter pemted

The wheel ¢ has a mdlal cut therem as
shown at 1, extending- from the mreumfer-

‘ence to’a’ pomh near the hub to receive a pis-

ton o, which rotates with said wheel a,ud also

T eelpmeetesloneltudmall) as it rotates in the
cylinder.
nal reciprocation, -there are ptowded two

In 01de1 to eenbml this - longitudi-

cams p, fixedly secured the one tothe outer
irst- cylinder and the other to

In like manner- I;he couespondmw

|!-\.._

" All of thess cams nec-

shaft'd to pass therethrough. The piston o

isoperated bysald camsp thr oughthemedinm
of rollers u on shafts v, ¢ar ried by the piston,
said rollers riding on S'ud cams; And the wheel
¢ 1s slotted, as at w, to ‘p"e'i*m-it the rear shaft
v to pass therethrough and reciprocate longi-
tudmally with the pleton 0.

The plston head « 1s formed of thm platee

75
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of metal secured in a recess in the end of the | such a manner with reference to each other

piston by means of a bolt 4 through slotted

holes to permit of longitudinal movement,
each of said plates being forced outward by
independent springs z. By this construction
the outer faee of the piston-head is permitted
to assume a curved form corresponding to

theconcavecurvature of thecylindrical cham-

ber 6. Moreover, the end of each plate which
comes in contact with the eccentrie surface
of the cam isrounded to avoid friction. Said

- piston-head x as a whole is foreed outward

5
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posite to the gate of said cylinder.

by means of a spring 1, acting against a block

2, between which block and the plates are the

springs z.

The piston transmits the thrustof the steam
to the wheel ¢ by means of rollers 4 on shafts
2, secured 1n straps 6. Said straps are se-
cured to the sides of the rim 7 of the wheel
by means of studs 8 and are also secured to
each other and to the web of the wheel by
means of bolts 9. Said rollers roll against
the end of the piston. At the other end the
piston slides between guides 10, bolted on op-

posite sides of the web ¢g. It may, however,
‘move between rollers in the manrer already

described for the end carrying the piston-

“head. The piston o is forked, as shown at
11, to pass on both sides of the web, and each |
part of the fork is slotted, as shown at 12, to

pass over the shaft d and the hub ¢ of the
wheel. .

Between the inlet ¢ and the outlet / there
is provided a closure forthe annular chamber
b. This closure in the first cylinder com-
prises two independent gates 13, sliding in
ways 14 and pressed down upon the wheel ¢
by means of independent springs 15. In the

~second cylinder a single gate 3 is used, hav-

ing a bearing-surface sufficiently wide to com-
pletely cover each one of the pockets e. In
the gate 16 for the third cylinder the bridge
1s ad justed by means of removable plates 17.

T'he three e¢ylinders are located about the
shaft eccentrically, so that the pistons will
reach the point of greatest exposure—that is

to say, the point where the cross-sections of
the respective cylinders are the largest in

area—in such an order of sucécession that
their movements may establish a counterbal-
ance and-at the same time give a series of
Impulses to the shaft at substantially uni-
form intervals. | | |
Since in each cylinder the gate is placed at
the narrowest portion of the annular steam-
chamber, the point of maximum steam-pres-
sure 1n each cylinder will be diametrally op-
This is
also indicated in Fig. 2, where the dotted line
18 represents the eccentric of the second cyl-
inder and the dotted line 19 represents the
eccentric of the third cylinder. It will be

seen that the third gate follows the second

gate at about the same angle that the second -
follows the first, and therefore also the points
of maximum pressure follow at the same in-
tervals. Also the pistons are arranged in

|

|

- 30.

that each piston has a slight lead in its own
cylinder ahead of the relative position of the
piston in the preceding cylinder, so that be-
fore the exhaust is reached in the preceding
cylinder the inlet has been passed in the next
succeeding cylinder, thereby providing an
open steamway, as a common pipe connec-
tion, between the several eylinders. By this
form of construction I am able to secure a
continuous filow of the steam or other motive

fluid from the original inlet to the final out-
let. By this arrangement of cylinders and

pistons I gain an advantage in overcoming
the friction incident upon having the im-
pulses only on one side of the shaft, and a
counterpoise is established by having these
points of highest pressure of the different cyl-
Inders upon the shaft distributed at different
points around it, thereby gaining a greater
efficiency with a given amount of steam.

An important feature of my invention re-
sides in the means for avoiding the objection-

‘able back pressure of the steam confined be-

tween the exhaust and the gate when the pis-
ton has passed the exhaust. This is accom-
plished by placing a small raised surface p’
on the periphery of the cams p at the point
where they act on the rollers u tooperate the

pistons o, so as to withdraw the ends of said

pistons out of contact with the eccentric sur-
face of the eylinder between the exhaust and
the gate and by correspondingly flattening,
as at p°, the surface of the cam at a point
nearest to the gate.

In addition I may provide means for de-
pressing the gate againstits springs while the
piston is passing the gate. This means is
shown in Figs. 6 and 7 and comprises a raised
cam-surface 34 upon the wheel ¢ before and
after the cut n therein.

20 1s a cam-ring secured on the wheel ¢ by
legs 21 and operating a roller 22, attached to
a rod 23, actnating a bell-crank lever 24 to
control a valve 25 in'the feed-pipe a to admit
or shut off steam at the proper points in the
revolution of the wheel. |

I sometimes desire to drive the third eylin-
der or low-pressure cylinder direct and inde-
pendently of the other c¢ylinders. For this
purpose I provide a pipe 28, leading from the
pipe ¢ to the third cylinder and normally
closed by a cock 27. A valve 26 in said pipe
1s operated simultaneously with the valve 25
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in the pipe a by means of a bell-crank lever

In this case a separate exhaust is re-
quired for the second cylinder. This exhaust-
pipe 1s shown at 31 and is provided with a
valve 32, which is closed normally when the
three cylinders are operated in series. The
conduit k is also provided with a eut-off 35 to
close said conduit when the third eylinder is
operated independently of the other two.

I claim— | L

1. In a rotary engine, the combination of
an expansion-chamber, a revolving body, a
shaft and rotating piston, said piston com-

125
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prising a-head and extension-arm, %ald head |

containing thin laminations and a flexible

~ material supporting said laminations and en-

[O
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abling them to act independently, a roller for
aetuatmw sald extension-arm longitudinally

and an eccentric cam for controlling smd.
‘roller, substantla,lly as described.

2. Ina rotary engine,. an expansion-cham-
ber, a revolving body, a shaft sapporting said

| body, a rotary piston, which comprises a head

and a lever-arm, said head being provided

with thin ]&IIIII]ELHOHS and an individual yield-

ing mechanical support therefor, said lever-
arm being elongated Suiﬁmently to be used
in tra,nqmlttmg propelling power at points on

opposite sides of the sh.:Lft substantially as

desembed

3. In a rdtarjf engine, the comblnamon of |

an expansion-chamber, a shaft, a revolving
body, a piston which comprises a head and
extension-arm, said head being provided with

‘laminations ha,vmfr 1t1d1v1dua1 independent
” supports said ettensmn -arm passing beyond
‘the axis of motion, a roller-bearing near the
piston-head thwucrh which pr Opellmﬂ' power

is transmitted to bhe revolving body, and a

bearing on the opposite side of the center of

motion thmun'h which a reciprocal propelling

power is tlansmltted from the extension-arm-
y of the piston, substantially as deseribed.
4. In a rotary engine, the combination of

an annular cylinder having an eccentrie wall,

a piston, rollers carried thereby at a fixed dis-
tance from each other, and a cam between
sald rollers for 1eclprocat1nﬂ‘ sald piston

through the medium of said rollers, said cam

being smtably shaped to permit both of said.
rollers to remain in contact with said cam.
throughout the entire revolution of the pis-
ton, thus providing a positive control of the
p1st0n in both directions by the cam, sub-
Stantlally as described.

9. In a rotary engine, the combination of

an annular cylmder havmn' an eccentricwall,
a rotating piston, rollers ca,rrled thereby sub-
stantially at a fixed distance from each other,
and a cam between said rollers for recipro-

cating said piston through the medium of said

_rollers sald cam bemt‘r suitably Shaped to

permlt both of said rollels to remain in con-

‘tact with said ecam substantially on opposite
sides of the cam in the revolution of the pis-
ton, thus providing a positive control of the
plston In both directions by, the cam, sub-'-

stantially as described.-

6. In a rotary engine, the comblnatlon of;
a cylinder having an inlet and an outlet, a ro-
- tating shaft e‘ttendmﬂ glongitudinally throu gh
~ the cylmder a wheel secured to, and rotat-'
ing with said shaft, having a W1de rim and a
thm web,said wheel havmg a radial cutthere-

in, stlaps secured to the sides of the rim, roll-
ers axially mounted in said strapson both
sides of said web and adjacent to said cut, a

piston reciprocating in said cut and bearmg

~againstisaid rollers, and a cam for reciprocat-

ing S::':le plston Substantla,lly as described.

[

.Y
)

7. In a rotary eugine, an annulal expan-
sion-chamber, with an inlet and an outlet, a
shaft, a 10tmy piston, a revolving wheel or
drum whose periphery forms a wall of said
chamber, said wall being provided with

pockets and being suitablyr emoved from the

inlet that the ]et of -steam may have an un-

‘interrupted flow thereby and also give a free

discharge of steam from the poeket at the be-

‘ginning of the nnpact in said pocket for the

purpose of giving elearance &ubstantm]ly as
descubed

In a rotary engine, a cyhnde] an ex-

7o

75

o

panslonuchambe: wﬂsh mIet and outlet con-

tained therein, a piston, a revolving body
whose periphery forms a wall of the expan-

sion-chamber, impact - pockets, said revolv-
ing body bemn' smtably disposed in said cyl-
inder so that When in rotation the jet of the

motive fluid from the inlet shall have a free

admission into said expansion-chamberinde-
pendently of the position or opetatmn of the |

pockets, as shown and described.
9. ‘An engine with an annular expansmn-

QO

chamber, a revolvmﬂ' body, a piston support- :

ed by sald body, a shaft on which said body

1s mounted, an inlet and ap outlet in combi-

nation with. a series of impact-pockets ar-

ranged along the periphery of the revolving
j. bs:)dy in said chamber, said pockets having
‘their front and rear walls alined with the in-
flowing jet of steam for the purpose of obtain-

ing the full force of the impact in the direc-
131011 of rotation, as shown and deseubed

95

100

10. Ina rota,ry engine, an expansion-cham-
ber having an inlet and an outlet, a rotating
piston, a shaft, a revolving body mounted |

upon said shd,fb whose pertphe“y forms the

convex wall of sa,ld expansion- chambel, said.
convex wall being provided with a series of

impact- pockets conformed with their front
and rear walls at an angle cor respondmg in

pitch with that of the mﬂgwmg jet of motwe'
fluid, as shown and speelﬁed |

11. In a rotary engine, an annular expan-

sion-chamber having an inlet and an outlet,"
arotating wheel whose periphery forms awall

of said eh amber,a shaft supporting said wheel,
a piston carried thereby, a lesﬂlently-yleld-

ing gate, and means operating at each revo-
'lutlon of the shaft for depressing the gate

while the piston passes from any desired pomt
between the outlet and gate to any desired
point at or near the inlet, %0 open a steamway
and permit the escape of the residual steam
in a forward direction. thereby avoiding back

pressure due to the compression of resuﬁlual |

steam, substantially as described.
12. Ina rotary engine, a cylinder having an

inlet and an outlet, a wheel rotating in the_

105

I10

115

I20

:125--'

cylinder eccentric with respect thereto and

‘having a point of closure therewith, a shaft
| supnortmﬂ* said wheel, a piston car ried there-
by, and means operatlno' at each revolution:
of the shaft for separating, from contact with
“each other, the concave wall of the cylmder_
and the correspondmcr fa,ce of the plston-hearl |

130




4.

while the piston passes a portion of the c‘ylin-
der adjacent to the closure whereby free cir-

- culation of the steam at that part is permitted

20
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and back pressureduetocompression or vacu-
um 18 avolded, substantlally as described.

13. In a rotary engine an annular expan-

sion-chamber having an inlet and an outlet,

‘a revolving wall which constitutes a wall of

the said chamber, a piston moving with said
wall, a shaft supporting said wall in combi-
nation with a resiliently-yielding gate, and

‘means operating at each revolution of the

shaft for depressing said gate for the purpose
of obtaining an unobstructed passage of the
steam and piston, substantially as described.

14. In a rotary engine the combination of
an annular expansion-chamber having an in-
letand anoutlet, arotating piston, arevolving
body moved by said piston, a shaft support-
ing said revolving body with a gate applied
so as to close the recess between the outlet
and inlet and means for holding said gate
open while the piston passes from the gate or
a point near thereto, to the inlet or a point

near thereto for the purpose of overcoming

vacuum, substantially as described.

15. In a rotary engine an expansion-cham-
ber having an inlet and an outlet, a pointof |

closure between said inlet and outlet a rotat-
ing piston, a revolving body supporting said
piston, a shaft on which said revolving body
is mounted, the wallsof said expansion-cham-

ber being suitably conformed and the piston

suitably operated so that an escape for the
back pressure of the motive fluid shall be pro-
vided as the piston passes from the outlet

‘toward the point of closure, substantmlly as

described.

16. In a rotary engine the combination of
an expansion-chamber having an inlet and an
outlet, a. means for establishing a closure in
sald expansion-chamber between said inlet
and outlet, a rotating piston, a revolving body
supportmﬂ' said plston a shaft supporting
sald revolving body, and means provided

~whereby the motive fluid or air may freely

pass between the piston-head and the walls
of the expansion - chamber as said piston
passes from the point of closure toward the
inlet, for the purpose of overcoming vacuum,
substantmlly as described.

17. A rotary engine having two or more an-
nular eylinders havmﬂ‘ a common shaft and
separated only by party-walls thus forming
one compact body, said cylinders being con-

nected to be operated in seriesas a compound

engine, being provided with means for divid-
ing the series to form two primary or high-
pressure cylinders, an independent cut- oﬂ:‘
valve for each primary cylinder, and valve-

actuating mechanism suitably arranged for |

705,644

controlling said valves in unison and opera-

tive When the series of engines 1s divided,
substantially as described.
- 18. In a rotary engine two or more circular

expansion-¢ylinders “with suitable inlets and
outlets, the necessaryrotating pistons, a shatt
arranged in common for the rotating pistons,

means for rotating said pistons with said

shaft, two of said cylinders being contained
between their vertical walls to form a com-
pact body, said cylinders being connected so
as to be operated in series as a compound en-
gine and means for disconnecting salid series
when desired, a primary live-steam way con-
necting with the high - pressure chamber of
the sa,ld series and a second live-steam way
connected to a second of the chambers of the
series, and a cam device, arranged, when the
said series are d1seonneeted to contlol the
passage of the motive fluid throu ah each of
the said steamways sm]ultaneousl'_y , substan-
tially as described. |

19. In a rotary engine, the combination of
an annular expansion - chamber a rotating
piston supported by a shaft and rotating in

‘said chamber, the head of said piston carry-

ing thin laminations and individual metallic
springs for pressing sald laminations out-
wardly against the concave wall of the cham-
ber, substantially as described.

20. In a rotary engine, comprising an an-
nular cylinder having an inlet and an outlet,

a shatft and a piston rotating on said shaft,

the head of the piston comprising a block, a
spring for pressing outwardly said block, thin
plates of metal and individual springs inter-
posed between said blocks and plates, sub-
stantially as described.

21. A rotary engine comprising two cylin-
ders contained between three vertical walls,
each cylinder being provided with concave
and convex annular walls, and all constitut-
ing one compact body, with a horizontal shaft

‘common to the cylinders, said c¢ylinders be-

ing provided with the necessary pistons and
being connected in series so as to be operated
as a compound engine, and means for discon-

necting when desired, having also an auxil-.

iary live-steam way to a low-pressure cylin-
der and a cam on the common shaft for con-
trolling the passage of steam in the latter
steamway and 1n the steamway to the origi-
nalhigh-pressure cylinder in unison, substan-
‘mally as deseribed.

In witness whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

JULIAN E. CARY.

YWitnesses:
0. C. PRATT

FRANCIS M. WRIGHT.
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