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No. 883,430,

- @Bpecification of Letters Patent.

Patented March 31, 1908

Anplication filed May 16, 1907, Serial o, 374,069,

To all whomn U may coneern: | .
_ {.) N t 1 | - hiﬂ'_ S T .[11 u’ o
DPe 1t known thal we, i2amign 1 HMITH,

Cand Winniam I Purcesnl, eitizens of the

United ‘States, residing iu the borough of
Manhattan, city, county, and mtate of New
York, and in the Lorough of Brooklyn, ety

of New York, county of Kings, and State of

New York, respectively, have invented cer-

tain new and useful Improvements in Fluid-
Pressure Engines, of which the following 1s

a full, clear, and exact specification.
Our invention reiates to certam new and

useful improvements in fluid pressure en-

gines, and more especially to the type known
as rotary stean engines, wherein the pressure
upon the piston is substantially continuous
and uniform during the entire rotation or
cyele thereof. ' o .
It is the purpose of our invention to pro-
vide an engihé wherein the maximum

amount of efficiency can be obtained, while

at the same time simplifying and improv-

ing the construction and arrangement of

F‘arts thereof, so that not only will the engine
)

o eificient and economical in operation,

but will be comparatively simple and mex-.
pensive. and require little attention or re-
pairs during the life and operation thereof.

With these objects in view, our invention

consists of an engine having a rotating pis-

ton traveling concentric to the axis of the

main shaft, a movable casing surrounding
said piston and means for neutralizing the |
pressure thereon so that friction between |
said piston and casing will be reduced to a
mimmum. . | ' |

Other features of our invention will be
elearly understood from the deseription here-

inafter given of one embodiment thereoi, and
will be fully defined in the clamms. - _

In the drawings illustrating one {form ot
our invention, Ficure 1 is a vertical, cross-

sectional view through the engine, showing
‘the piston, piston casing, auxiliary cham-

bers, etc. Fig. 2 is a horizontal, partly
cross-sectional view, taken on the lme r—x

of Fig. 1.

“view of a modified form of our invention.

o

Fig. 4 is a vertical, partly ecross-sectional
view taken on the line y—y of Fig. 3. '

In Figs. 2 and 4 the piston is shown i full
line (not in section), and in the latter figure
the steam inlet pipes and stuffing box are
shown in' full, and not Broken away.
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Fig. 3 is a vertical, cross-sectional |

|

In these drawings 1 indicates the main

frame or casing, which is provided with a base

2 and which also forms a cover or casing:for

thie mechanism of the engine whenassembled. .
A cover plate 3 is bolted or secured by any
suitable means to said casing, and serves to

completely inclose the working parts. The

‘main shaft 4 of the engine is journaled in

suitable bearings 5 and 6 in the casing and
cover plate, and suitable stufling boxes 7
and 8, provided with packing rings 9, are
adapted to produce a tight joint and prevent
leakage of steam arcund the shaft. Upon

this main shaft is secured the piston block

or disk 10, which consists of a metal disk or
circular block having portions of the same
cut away, as shown in Ifig. 1, for the purpose
of forming a piston head 11, having laterally

‘extending flanges 12, and a butt 13 upon the
opposite side thereof, the outer surfaces of

said butt and said piston head, however,

forining ares of the same circle. The said

block Is secured eccentrically on the maimn
shaft, but so that the piston head revolves
concentrically with the shaft.
hollow casing 14 is provided for sald piston,
and in which the piston is adapted to revolve,

a steam-tight joint being maintained be-

A circular,

60
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tween the two, and the recesses or chambers

formed upon either side of the piston head
by said casing and piston block constituting
primary pressure and exhaust chambers,
according to the direction of rotation of the
piston. A series of auxiliary steam scham-
{)&1’8 15, are also provided around the periph-

ery of said casing, and in the construction

shown are of tubulavr shape; and ports 106

Jead from said auxiliary chambers to the

inside of said casing, so that in the operation
of the engine. the auxiliary chambers form
part of the pressure and exhaust chambers,
when not cut off by the piston head or butt.
The casing 141s what may be termed a floating
casing carried by said piston, and when the
piston is rotated the casing has an cceentrie

motion around the main shaft of the engine,

as will be hereinafter deseribed.

The auxiliary chambers iu the engine ilus-

trated in Figs. 1 and 2 consist ol substantially
semi-cylindricalreceptacles formed by flanges

17 cast integral with the floating casing, and

into which are fitted sleeves 15, having one
end rounded and formed to fit snugly within
the receptacle and to form a steam-tight

100
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. Trecess 29, an

2

joint with the flanges 17. Within said sleeve,

Pplungers 19 are located, and suitable pack-
Ing rings 20 are provided to produce a steam-
tight joint between the parts. The outer
ends of these plungers are pivoted upon studs
21, and a centrally disposed steam passage
22 connects the auxiliary chambers with 3
shallow recess 23, formed in the stud 21,
the combined area of two of said shallow
recesses 1s so proportioned as to equal sub-
stantially the exposed. area of the face of the
casing forming part of the primary pressure
chamber. The purpose of these recesses

~and the proportioning of the areas as indj.
SO

15 cated 1s to balance the Hoating _

that the pressure upon both sides. thereof
- will be substantially equal and thus the cas-
g will be carried free y by the piston with-
out excessive friction, and the true, effective
pressure of the motive agent exerted entirely
‘to operate the engine. It is obvious that by
the construction above
1s the floating casing substantially balanced,
but also the plungers 19, and: these move

casing

freely, while the exposed portion of the studs:

21 forms the stationary abutments for the
steam . in operating the engine. We thus
provide a moving piston and g pressure
chamber provided with fixed abutments out-
side of the path of travel of the piston, and
a plurality of- moving balanced parts, in-

cluding the floating ring or piston casing and

the plungers 19. The direction of rotation
of the  “ton will depend entirely upon to
which s.de of the piston head steam is ad-
- mitted, and in the engine above described

- Steam is admitted through the steam pipe 24, |
~ to a channel through the main shaft and the
opening 25, which communicates with the

primary steam echamber upon the upper side
of the piston block in F ig. 1. Upon its ad-
mission to this chamber, the steam fills the

‘primary chamber and the two auxiliary
:chambers communicating .therewith, and

the effective pressure causes the piston head

- to revolve in the direction of the hands of a
- clock, the piston progressively opening and
. closing the ports to the auxiliary chambers
80 as substantially to maintain two of said
auxiliary chambers in communication with
the pressure chamber, two in communication

~ with the exhaust upon the opposite side of

the piston, and two dead.
the ﬁ)istoq head connects a passage-way 27
In"the opposite end of the mam shaft with
the exhaust pépe 28, by means of the packed

The port 26 in

provided for.

- “In the operation of the ehgine'thé préssure

of the motive agent causing the rotation of
the piston bImk, causes the miovable casing

- 14 to move in an eccentric path around the:

‘main shaft. This operation causes the plun-
- gers 19 to oscillate upon their fixed pivots aad
engaging sleeves ,to shide on the plungers,

and’

are also provided with flat .
_ 29, which contact with slide vearings on the
described, not only. |

low the piston

a constant, exhaust is thus

- 883,430

| thereby causing the sleeves t» rock and the
auxiliary steam chambers to have a variable

capacity during the rotation of the engine.
In Figs. 3 and 4 a somewhat modified form
of our invention is illustrated.
the first form, 1 indicates. the
having_a base 2, a cover-plate 3, main shaft

| 4, bearings 5 and 6, and stuffing boxes 7 and

3. - The form of piston is similar to that 11 lis-
trated 1n the first two figures, and the pis-
ton casing 14 is likewise similarly construct-
ed. In this nmodified construction, howevars

Here,-as in -,
main casing, -

the auxiliary chambers are construeted With‘- a
rigid or fixed side walls integral. with the

floating casing, and instead of the plungers

19, hollow sleeves 28 are provided, Which ht
‘snugly within the walls of the auxiliary cham-
bers and are adapted to

slide
movement of the casing. The said sleeves
bases or flanges

inside faces of the engine casing 1 as shown,
and they are retained in place by angle
plates 30, secured to the casing in such a' way
as-to make a steam-tight joint between the
parts, while at the same time permitting of a
lateral movement of the flanged ‘cylinders.
By this means the casing is permitted to fol-
during its rotation, while at

the same time the auxiliary chambers com-

during the

80
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95

municating with the pressure and exhaust

chambers of  the engine are "maintained
steam-tight, the capacity of said auxiliary
chambers varying Aaccording to t. ,
of the parts.. At the bage of the said flanged

the position

100

chambers is provided récesses 31, the area of .

area of the ex-

two of which is :eqlzla,l to the
thus serving to

posed portion of the casing,

produce a balancing of the parts, as in the

case of the first form above described. It

will be readily understood that this engine
-may -also be run

-

in either direction, depand-

105

ing upon the side of the piston to. which -

steam 1s admitted.

suming that steam is
hand side of the piston in Fig. 3, the pressure
chamber will consist

right-hand side of the piston Llock and the

The action of the steam pressure

The operation of this
modification will be readily understood. As-
admitted to the right- )

] of the inclosure formed
‘by the crescent - shaped recess

110

upon the -

115
two communicating auxiliary chambers 32

and 33.

tends to rotate the piston in the direction the |

reverse of the movement of the hands of a
clock, and as the piston rotates,

the floating .

120

casing follows it, and when the auxiliary -

chamber at the top,of the engine cominuni-
cates with the pressure chamber, the seconl

chamber behind it is cut off,) and thus.we

have at all times » pressure chanther consist.

Ing of a° crescent-shaped recess, whicel. we

125

have called the primary pressure chamver, -

and two auxiliary chambers.” The fixed
abutments in. this case will be the exposed
portions of the main or engine casing

I, lyimng

120
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within the sliding sleeves, and both said } side of the piston and an exhaust chamber on

sleeves and the floating ring or piston ecasing
- will befreely movab le and any steam pres-
~ sure thereon neutralized.
that in the structures above described, dur-

ing the time that the auxiliary (ha,uﬂw r's are
in communication with the exhaust chamber

their capacity is being d
tation of the piston casi
pulsion of steam thereirom is assisted.
admission of the steam to the
chamber at a constant pressure tends to pro-
duce a constant torque or rotative elfect

e, and thus the ex-

The

upon the piston, which continues throughout |

the entire cycle. Upon the other side of the

- piston head the crescent- c,ha,pml recess forms

an exhaust chamber, which 1s at all times in
communication with the outlet pipe, and
thus a constant exhaust is maintained. Two

a,umhaw chambers 1n constant communica-
tion with the exhaust chambers are thus pro-

vided, and by the time that their communi-
_ catmﬂ' ports are sealed by the head of the.
_. plbton block, substantially” all of the steam

has been exhausted therefrom so that they

are dead when they are opened to the pres—
sure chamber.
It will be noted that the partmular enl-

‘bodiments of irvention herein disclosed con-
tain a piston, a plurality of abutménts out of
the path of travel of the piston, and inter-
-mediate steam- c(mﬁmng means or members

which are telescopic in their nature so that
the two members of each set of steam-con-
fining means are 1ovable in alinement or
parallelism with each other and cannot be

bent at an angle with respect to each other.

For this reason-the steam-confining members
move directly toward and from each other,

and less friction 1s generated between them-
than would he generated if there were any

tendency for one member to be bent.at an
angle to the other. The invention, however,

is not limited to-these specific ::lottula except '

as defined 1n the claims.
It is to be understood t

1at the expression
“rotary” or “fluad’ engine

ternal combustion engines or motors. pumps,
alr mm]mmwr% e1e.

~Itisobviousthat many IIl()i]lf[(‘&tl()l’l% and
G]. ﬂ-]f];_l(:"% 111 [):LI ts ]1]1.11}_? l){' IH.&(IE" i—r(nln.the }):II‘- |

ticular forms shown without departing from
the spirit of our invention, and we do not
wish to Limit ourselves to. t.he spectfic con-
structions shown, but '
What we dmm and (lesn"o to secure }V
Lottms Patent i -
A fluid (—‘-ngme ]1aV1ng a Totary ])1%130]:1
an mbutmwt and non-rotary c{)unterbdl—
anced means 10r causing fluid pressure to ef-

fect relative movement hetween the pmton

~and the abutment.

6

2. In a rotary engine, a rotating piston
n'l.ember,' a primary pressure chamber on one

It will be noticed

iminished by the m-— _

pressure

s iIntended to cover
not only rotary t-,tmm engines, but also in- .

the other side, variable auxihary
chambers communicating with said pressure

I(‘ha,mbe , and means for lnlmmmr the pres-

sure in the pressure chumber. . o
3. A fluid engine having a rotary piston,
an abutment, and neutralized telese :OPLE NON-

rotary means for causing f{luid pressure to

effect relative movement Tetween the pmton
and the abutment. -

4. In a rotary engine, the '(‘0111'bindtim'1
with a rotating plbtml of a primary pressure
chamber upon one side and an exhaust upon
the other side thereof, a plurality of auxyhary
steam chambers connuumcatmg with and
forming part of the pressure chamber, means

steam |

80

operated by said piston for varying the ca-
pacity of the said auxiliary chambers during -

the entire cycle, and means for exhausting
the auxiliary chambers while they communi-

cate with the exhaust chamber.

5. In a rotary engine, a rotating piston

member, a primary pressure chamber on one |

side of the niston and an exhaust chamber on
the’other side, means for balancing the ]i)res—-
sure in the pressure chamber, and auxiliary

chambers communicating. with and f(}rmmg |
part of the pressure cha,mber |

6. In a rotary engine, the GO]l’lbll’l‘LtIOIl
with a rotating plston of a primary pressure

chamber upon one side and an exhaust upon

the other side thereof, a plurality of auxiliary
steam chambers communicating with the pri-
mary pressure chamber, means operated by
said piston for varying the capacity of said
fm::{ﬂhuy chambers during the entire cycle;
and means for balancing the pressure mn ihe

pressure chamber. -

7. In a rotary engine, Lhe contbination
with a rotating piston of a primary pressure

the other side thereof, a plumhty' of auxihary

steam chambers communieating with the pri-

mary pressure chamber, mechanism operated
by said piston for varying the capacity of the
said auxiliary chambers throughout the en-
tire cycle, means for exhausting the auxiliary
(ha,mbers before they communicate with the
pressure chamber, and means for balancing
the pressure 1n the pressure chamber.

of a rotating piston, pressurt, and exhaust
chambers 1espect1wlv in front of and behind
the piston, auxiliary steam -chambers con-
nected to and forming part of said steam

pressure and exhaust (*hmmbercs? and piston

plungers in said auxiliary chambers for vary-

ing the capacity of the said auxiliary cham-
hers during the complete cycle of the engine..

9. In a rotary engine, a rotating piston,

80

90

100

1Q%
chamber upon one side and an exhaust upon

-110

115
8. In a rotary engine, the combination -

120

. 125
primary pressure and e:hhau.st chambers upon
‘opposite sides of the piston, auxiliary stesm

chambers communicating with sald pressuve .

and exhaust chambers,
md a,umha,ry chambers ada,ptﬁd to vary the

piston plungers in

130
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- 80 as to reduce the capacity of said auxiliary

30
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~a rotating piston, a movable casing lorming

55

60

65

steam chambers when connected with the
-exhaust chamber, and means for balancing

~for balancing the pressure in the pressure

—

capacity of sald auxiliary chambers, and to
reduce the capacity of said auxiliary stean
chambers when connected with the exhaust
chamber, - .
10. In a rotary engine, the combination of
a rotating piston, an eccentrically movable
casing for said piston and forming therewith
primary pressure and exhaust chambers re-
spectively in front of and behind the piston,
auxiliary steam chambers connected to and
forming part of said pressure and exhaust
chambers, pistun plungers in said auxiliary
chambers for varying the capacity of the said
auxiliary chambers, and arranged so as to
malintain the pressure and exhaust chambers
uniform in size during the complete cycle of
the engine. , . . |
11. In a rotary engine, a rotating piston,
an eccentrically movable casing for said pis-
ton and torming therewith primary pressure
and.exhaust chambers upon opposite sides of
the piston, auxiliary steam chambers com-
municating with said pressure and exhaust
chambers, piston plungers in said auxiliary
steam chambers said piston plungers having
steam passages therethrough, and arranged

chambers when connected with the exhaust
chamber. | | I
12, In a rotary engine, a rotating piston,
primary pressure and exhaust chambers upon
oEposite sides of the piston, auxiliary steam
chambers communicating with said pressure
and exhaust chambers, piston plungers in
sald auxiliary steamn chambers for varying
the said auxiliary.chambers, and arranged so
as to reduce the capacity of said auxiliary

the pressure in the pressure chamber.

13. In a rotary engine, the combination
of a rotating piston, an eccentrically mov-
able casing for said piston, and forming there-
with primary pressure and exhaust cham-
bers respectively in front of and behind the
piston, auxiliary steam chambers connected
to and forming part of said pressure and ex-
haust chambers, piston plungers in said aux-
iliary steam chambers for varying the capac-
1ty of the said auxiliary chambers and menns
chamber.

14. In a rotary engine, the combination of

with said piston, primary pressure and ex-
haust chambers, auxiliary steam chambors
communicating with said primary pressure
and exhaust chambers through said movable
casing, said auxiliary chambers being fitted
with pistons pivoted outside of the plane of
movement of said casing.

15, In a flutd pressure engine, the combi-
nation of a rotating piston, a-pressure cham- |
ber formed in part by abutments loeated ont
of the path of travel of said piston, and. an |

= ! o , 883,430

intermediate, movable, and neutralized me.

ber between said piston and said abutments. |

16. In a {luid pressure engine, a rotating
piston, a movable casing for said piston,
abutments located out of the path of travel
of said piston and means for neutralizing the
pressure on said casing. | |

17. In a {luid pressure engine, the combi-
nation with a rotary piston, of a movable

“casing surrounding the.same, and forming,

in connection therewith, the primary pres-
sure chamber of said engine, auxiliary cham-

5

bers provided with fixed abutments'located
out of the path of travel of said piston and -

communicating through said casing with the
prunary pressure chamber, and means for
neutralizing the pressure on the casing.
18. In a fluid pressure engine, the combi-
nation with a rotary piston, of fixed -abut-
ments located out of the path of travel of the
piston, and a neutralize(f) floating ring inter-
mediate said piston and said abutments.

19. In a fluid pressure engine, a rotating

piston, a casing for said piston, a plurality of

‘auxilary steam chambers adjacent to said

casing and communicating . therethrough,
the parts being so proportioned that at any

- given time the exposed inner surface of said

casing substantially equals in area the effect-
ive surface of the auxiliary chambers con-
nected therethrough. S

20. In a fluid pressure engine, a rotating
piston; an eccentric piston casing carried
thereby, a plurality of auxiliary steam cham-

bers adjacent to said casing and communi-

cating therethrough, the parts being so pro-
portioned that at any given time the exposed
mner surface of said casing equals in area the

combined area of the effective surface of the
auxtllary chambers connected therethrough.

21. In a fluid pressure engine, the combi-
nation of a rotary piston, a main shaft for
saxd piston, a movable casing for said piston
and forming therewith primary pressure and
exhaust chambers, a steam inlet communi-
ating through said shatt with said pressure
chamber and an outlet communicating

through the shaft with said exhaust cham-

ber, and means for neutralizing the pressure
upon said casing.

22. In a fluid pressure engine, the combi-

nation of a rotary piston, an eccentrically-
movable casing for said piston, a plurality of
abutments and steam-confining means in-
termediate the casing and the abutments, the
interior and exterior of said casing being so
proportioned as to prevent excessive friction
between the piston and the casing. |

23. In a flurd pressure engine, a rotating
piston, a casmg for said piston, variable aux-
ihiary  chambers: communicating with the
primary pressure and exhaust chambers, and
nmeans for mamtaining the pressure upon

both sides of the casing substantially uniform -
130

al all times during the operation of the eng.:e.
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24. In a rotary engine, the combination of
a, Totating piston, a movable casing for said
piston, and forming therewith primsary pres-

sure and exhaust chambers, auxiliary cham-~

bers located outside of the path of travel of
sald piston and communicating with said
pressure and exhaust chambers, “ixed abut-
ments located in sald auxiliary chambers,

“and telescoping walls for varying the capac-

ity of said chambers. |

25. A fluid pressure engine having a rotary
piston, a movahle casing for said piston, a

plurality of ~ abutments, steam-confiming -

means intermediate said abutments and said
casing, and means for preventing pressure-

produced friction between said piston and

sald casing. _
- 26. In afluid pressure engine, a rotary pis-

ton, a floating casing inclosing said piston,

abutments located out of the path of travel
of the piston, conduits intermediate said pis-
ton and abutments, and means for balancmg
the pressure of the fluid on the conduits.

27. In a fluid pressure engine, a retary pis-

ton, a floating casing inclosing said piston,

~abutments located out of the path of travel

30

of the piston, telescoping conduits interme-

diate said piston and abutments, and means

for balancing the pressure of the fluid on the
conduits. - o , |
28. A fluid engine comprising a rotary pis-

“ton, an abutment, and neutralized non-ro-

2D

40

‘tary and automatically-extensible means for

causing fluid pressure to effect relative move-
]

ment between the piston and the abutment.

29. A fluid engine comprising a rotary pis-
ton, an abutment, and extensible non-rotary,

neutralized means for causing fluid pressure

to . effect relativie movement between the
piston and the abutment. o
30. A fluld engine comprising & rotary pis-

 ton, an abutment, means for holding the

45

abutment in operative position, and exten-
sible, neutralized means for causing fluid

pressure to effect relative movement be-

tween the piston and the abutment.
- 31. A fluid engine comprising a rotary pis-

 ton, an abutment fixed with respect to the

99

60

“axis of rotation of the piston, and neutralized
extensible and non-rotary means for causing
fluid pressure to effect relative movement

between the abutment and the piston.

32. A fluid engine comprising a rotary pis-

tcn, means for resisting the piston-driving
pressure, and neutralized, extensible and
non-rotary means for causing fluid pressure

‘to effect relative movement between the pis-

ton and the pressure-resisting means.

- 33. A fluid engine comprising a.rotary pis-
ton, means concentric with the axis of the
niston and out of the path of travel thereof,

for resisting the piston-driving pressure, and
neutralized means for causing fluid pressure

to effect relative movement between the pis-
ton and the pressture-resisting means, -

€05

34. A fluid engine having a rotary niston,

an abutment, a telescopic member connected
with the abutiment, and a tplescopiec member
interfitted with said firstsmentioned  tele-
scopic member and connedled with the pis-
ton, sald telescopic members causimg fhud
pressure to cilect relative movement be-
tween the piston and the abutment. .

35. A fluid engine having a rotary piston,

an abutment, and a plurality. of non-rotary

members movable in parallelism with each

other for causing fluid pressure to elfiect rela-
tive movement between the abutment and
piston. | |

36. A fluid engine having an abutment, a
rotary piston, and a plurality of non-rotary
members movable in alinement with -each

other for confining the pressure on all lateral

sides to cause 1t to effect relative movement
between the abutment and the piston.

37. A fluid engine having a rotary piston,
an abutment, and intermediate non-rotary

pressure-confining means composed of a plu-
rality of parts movable in alinement with

-

each other.

38. A fluid engine comprising a mmry'_pi_s-.- -

ton, an abutment, and non-rotary pressure-
ining means composed of a plurality of
parts movable in parallelism with each other.

39. A fluid engine comprising a rotary pis-
ton, an abutment located out of the path of
movement of the piston, and intermediate

non-retary steam-confining means arranged

to cause substantislly .ali of the effective
pressure to operate directly against said pis-
L . | -

som. -

plurality of straight steam chambers inter-
posed hetween the abutments and casing and
arranged for pivotal movement. _

41. A fluid engine comprising a rotary pis-
ton, an abutment, and steam -confining
means having lateral walls which are paralle

-with one another, the piston being rotatable

independent of the steam-confining means.

40, A fluid engine comprising a rotary pis-
ton, a casing, a plurality of abutments, and a

(.
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42. A fluid engine comprising a rotary pis-

ton, an abutment, and a pivotally-movable
steam duct for causing fluid pressure to effect.
relative movement between said abutment
and said piston, the piston being rotatable in-

dependent of the steam duct.

43. A fluid engine comprising a rotary pis-
ton, an abutmenty and a pivotally-movable
steam chamber of variable capacity for caus-
ing fluid pressure to effect relative move-
ment between the abutment and the piston.

44 A fluid engine comprising a rotary pis-

ton, an abutment, and extensible, laterally-

inflexible, pressure-confining means for caus-
ing fluid pressure to effect relative move-
ment between said abutment and piston, the
niston being rotatable independent of the
prégsure-confining means. o

45, A fluid engine comprising a rotary pis-
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- pressure chamber.

S

ton, 8 casing, A plurality of abutments, and a |

plurality. of pivotally-movable, pressure-con-
fining chambers between the abutments and

the casing. |

46. - A fluid engine comprising a rotary pis-

ton, an abutment, and a constantly-straight

ressure chamber for causing pressure to ef-
ect relative movement between the abut-

‘ment and the piston; the piston .being rota-

table mdependent of the pressure chamber.
" 47. ‘A fluid engine comprising a rotary pis-

‘ton, an abutment, and a constantly-straight
‘and extensible steam chamber for causing

fluid pressure to effect relative movement

between the abutment and the piston, the

P

piston being rotatable independent of the

48. ‘A fluid engine comprising a rotary pis-

~ ton, a casing, a plurality of abutments, and a

2{)

30

30

allel with each other.

plurality’ of = constantly - movable pressure

ducts connecting the abutments and the cas-

ing and having lateral walls which are par-

49. A fluid engine comprising a rotary pis-

‘ton, a casing, a plurality of abutments, and a
plurality of pressure-confining members ex-
tending in straight lines between the abut-

ments and the casing.
50. A fluid engine comprising a rotary pis-

ton, an abutment, and movable cylindrical

pressure-confining means for causing fluid
pressure to effect relative movement be-

tween the piston and the abutment, the pis-

ton being rotatable independent of the pres-
sure-confining means. . | |
51. A fluid engine comprising a rotary pis-

~ten, a plurality of abutments out of the

40)

50

path of travel of said piston, and an exhaust

chamber on one side of said piston formed in

Eart by said abutments, said exhaust cham-

er being of substantially uniform size

throughout the rotation of the piston.
52. A thuid engine comprising a rotary pis-
ton, a pressure chamber of substantially uni-

torm area throughout the rotation of the pis-

ton, and a plurality of abutments surround-

-ing said riston and successively forming the

outer wall of said pressure chamber.

53. A dluid engine comprising a rotary pis-
ton, a counferbalanced casing, a pressure
chamber, and a plurality of abutments sur-

- rounding the piston and successively forming

the outer wall of said pressure chamber.

888,430

54. A fluid eﬁgine comprising & rotary pis<
50

ton, a plurality of abutments out of the path
of travel of said piston, and pressure ang

pressure and exhaust chambers being of sub-
stantially uniform size throughout the rota-
tion of the pistion. -

55. A fluid engine comprising a rotary pis-

ton having pressure and exhaust chambers

~on opposite sides of said piston, a casing sur-
rounding sald piston, abutments forming a

_ _ exX-
haust chambers on opposite sides of said pis-
‘ton formed in part by said abutments, said

80

65

constantly changing outer wall for said dpres— .

sure and exhaust chambers, and cylin

said abutments and said casing.

56. A fluid engine having a rotary piston,

an abutment,  and counterbalanced means
for causing fluid pressure to effect relative

movement between the piston and abut-

ment, the piston being rotatable independent
of the counterbalanced means.

57. A fluid engine having a rotary piston,
an abutment, and neutralized, extensible
means for causing fluid pressure to effect
relative movement between the piston and
the abutment, the piston being rotatable in-
dependent of the neutralized means. |

| rical
pressure-confining means connected with

70
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58. A fluid engine having a rotary piston,

an abutment, and a plurality of members
movable 1n parallelism with each other for

causing fluid pressure to effect relative.
movement between the abutment and the

piston, said piston being rotatable independ-
ent of said members. |
- 59. A fluid engine comprising a rotary pis-

ton, an. abutment, and a non-rotary, con-

stantly-straight pressure chamber for caus-
ing pressure to effect relative movement be-
tween the abutment and the piston.

60. A fluid engine comprising a rotary pis-
ton, an abutment, and a constantly-straight,
extensible and non-rotary steam chamber for
causing fluid pressure to effect relative move-

ment betwron the abutment and the piston.

In testimony whereof, we have hereunto set

our hands m the presence of two subscribing
witnesses. o I
DANIEL F. SMITH. .
WILLIAM F. PURCELL.
Witnesses: T

GeorGE E. PurLps,
Henry M. Turxk.
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