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Specification of Letters Patent.

Patented March 81, 1908
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To all whem et may concern: :

Be it known that we, Darnen FooSsirn,
and Wirriam 1. Purceny, citizens of the
United States, residing in the Lorough of
Manhattan, city, county, and State of New
York, and in the borough of Brooklyn, city
of New York, county of Kings, and State of
New York, respectively, have invented cer-
tain new and useful Improveients in Fluid-
Pressure Engines, of which the following is
a full, clear, and exact specification.

Our invention relates to certain 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
cycle thereof.

It is the purpose of our invention {o pro-

vide an engihe wherein the maximum
amount of efficiency can be obtained, while
at the same time simplifying and improv-
ing the' construction and arrangement of
arts thereof, so that not only will the engine
he efficient and economical in operation,

but will be comparatively simple and inex-.
pensive and require little attention or re-

pairs during the life and operation thereqf.
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 hetween
said piston and casing will be reduced to a
minimum. '

Other featuves of our invention will be

clearly understood from the description here-
inafter given of one embodiment thereof, and
will be fully defined in the claims. -

In the drawings illustrating one form of
our invention, Figure 1 isa. vertical, cross-

- sectional view through the engine, showing
-the piston, piston casing,

auxiliary cham-
bers, ete. Fig. 2 is a horizontal, partly

cross-sectional view, taken on the line z—z |
Fig. 3 is a vertical, cross-sectional |

of Fig. 1.
view of a modified form of our invention.
Fig. 4 is a vertical, partly cross-sectional
view taken on the line y—y of Fig. 3.

In Figs. 2 and 4 the piston is shown in full |
line (not in section), and in the latter figure -

the. steam inlet pipes and stuffing box are
shown in full, and not Hroken away.

11

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
the mechanism of the éngine when assembled.

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 stuffing boxes 7
and 8, provided with packing rings 9, are
adapted to produce a tight joint and prevent
Jeakage 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 Bortions of the same
cut away, as shown in Ifig. 1, for the purpose
of forming & 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,
forming arcs of the same circle. The said
block is secured eccentrically on the main
shaft, but so that the piston head revolves
concentrically with the shaft. A circular,
hollow casing 14 is provided for said piston,
and in which the piston is adapted to revolve,
a steam-tight joint being maintained be-
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
siston. A series of auxiliary steam scham-
i)ers 15, are also provided around the periph-
ery of said casing, and in the construction

shown are of tubular shape, and ports 16
A b 3

lead from said auxiliary chambers to the
inside of said easing, 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 14is what may betermed a floating
casing carried by said piston, and when the
piston is rotated the casing has an eccentrie

motion around the main shaft of the engine,

as will be hereinalter described.

The auxiliary chambers in the engine illus-

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

17 cast integral with the floating casing, and

into which are fitted sleeves 15, having oue
end rounded and formed to it snugly within
the receptacle and to form a steam-tighy
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‘shallow recess.23,

-primary
:chambers

joint with the flanges 17. Within said sleeve,

‘plungers 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 a

the combined area of two of said shallow
recesses is 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 récesses
and the proportioning of the areas as indi-
cated is to balance the floating casing so
that the pressure upon both sides. thereof
stantially equal and thus the cas-
ing 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
is the floating casing substantially balanced,
but also the plungers 19, and these move

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 a 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 chamber upon the upper side
of the piston block in Fig. 1. Upon its ad-
mission to this chamber, the steam fills the
chamber and the two auxiliary
‘communicating therewith, and
the effective pressure causes the piston head
in the direction of the hands of a
piston progressively opening and
' ports to the auxiliary chambers
S0 as substantially to maintain two of said
auxiliary chambers in communication with
the pressure chamber, two in communication
with the exhaust upon Ahe opposite side of
the piston, and two dead. ’Fhe port 26 in
the piston head connects g passage-way 27
in'the opposite end of the main shaft with
the exhaust pipe 28, ‘hy means of the packed
recess 29, armf
[N .

provided for. v o :
“In the operation of the engine the pressure
of the motive agent causing the rotation of
the piston block, causes the movable casing

clock, the

14 to move in an eccentric path around the-

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

formed in the stud 21, and’

.19, hollow sleeves 28 are
‘snugly within the walls of the auxiliary cham-

described, not' only.

by the crescent - shap

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. 2 and 4 a somewhat modified form
of our invention is illustrated.
the first form, 1 indicates. the main casing,
having a base 2, a cover-plate 3, main shaft
4, bearings 5 and 6, and stuffing boxes-7 and
8. - The form of piston is similar to that ilkis-
trated in the first two figures, and the pis-
ton casing 14 is likewise similarly construct-
ed. In this modified construction, howevers
the auxiliary chambers are construeted with
rigid or fixed side walls integral. with the
floating casing, and instead of the plungers

bers and are adapted to slide during the
movement of the casing. - The said sleeves
are also provided with flat bases or flanges
29, which. contact with slide bearings on the
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 &' way
as'to make a steam-tight joint between the
parts, while at the same time permitting of a
lateral movement of the flangad “eylinders.
By this means the casing is permitted to fol-
low the piston during its rotation, while at
the same time the auxiliary chambers com-
municating with the pressure and exhatist
chambers “of  the engine are “maintained
steam-tight, the capacity of said auxiliary
chambers varying according to the position
of the parts..

Hers,-as in

At the base of the said flanged

80"

provided, which fit

85
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100

chambers is provided récesses 31, the area of . -

two of which is.equal to the area of the ex-
posed portion of the casing, thus serving to
produce a balancing of the
casz of the first form above described.
will be readily
may also be run in either direction, depend-
ing ‘upon the side of the
steam is admitted. The operation of this
modification will be readily understood. As-

It

understood that ‘this engine

parts, as in the .

105

piston to. which -

110

suming that steam is admitted to the right- -

hand side of the piston in Fig. 3, the pressure

chamber will consist of the inclosure formed_

ed recess upon the
right-hand side of the piston Llock and the
and 33. The action of the steam pressure
tends to rotate the piston in the direction the
reverse of the movement of the hands of a
clock, and as the
casing follows it, and when the auxiliary
chamber at the top of the engine comnuni-
cates with the pressure chamber, the second

chamber behind it is cut oft, and thus.we

have at all times w pressure chanther consist.
ing of a crescent-shaped recess, whicl. we
have called the primary pressure chamoer,
and two auxiliary chambers.” The fixed
abutments in this case will be the exposed

portions of the main or engine casing 1, Lymg'

piston rotates, the floating .

115

‘two communicating auxiliary chambers 32
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within the sliding sleeves, and both said
sleaves and ‘the floating ring or piston casing

will be freely movable and any steam pres-

sure thereon neutralized. It will be noticed
that in the structures above described, dur-
ing the time that the auxiliary chambers are
in communication with the exhaust chamber,
their capacity is being diminished by the ro-
tation of the piston casing, and thus the ex-
pulsion of steam therefrom is assisted. The
admission of . the steam to the pressure
chamber at a constant pressure tends to pro-
duce a constant torque or rotative effect
upon the piston, which continues throughout
the entire eycle. Upon the other side of the

. piston head the crescent-shaped recess forms

an exhaust chamber, which 1s-at all times in
‘communication with the. outlet pipe, and
thus a constant exhaust is maintained. Two
auxiliary chambers in constant communica-
tion with the exhaust chambers are thus pro-
vided, and by the time that their cornmuni-

cating ports are sealed by the head of the.

piston block, substantially” all of the steam
has been exhausted therefrom, so that they
are dead when they are opened to the pres-
sure chamber. o v B

It will be noted that the particular em-
bodiments of inrvention herein disclosed con-
tain a piston, a plurality of abutménts out of
the path of travel .of the piston, and inter-

-mediate steam-confining means or members

which are telescopic in their nature so that
the two members of each set of steam-con-
fining means are movable in alinement or
parallelism with each other and cannot be
bent at an angle with respect to each other.
PFor this reason-the steam-confining members

move directly toward and from each other, |
and less friction is generated between them-

than would be 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 details except
as_defined in the claims.

It is to be understood that the expression
“rotary” or “fluid’” engine is intended to cover

not only rotary steam engines, hut also in-,

ternal combustion engines or motors, pumps,
air compressors, ete. ‘

It is obvious that many modifications and

changes in parts may be made from the par-
ticular forms shown without departing from
the spirit of our invention, and we do not
wish to limit ourselves to the specific con-
structions shown, but

What we claim and desire to secure by
Letters Patent is: I

1. A fluid engine having a rotary piston,
an’ abutment, and non-rotary counterbal-
anced nmeans for causing fluid pressure to ef-
fect relative movement between the piston
and the abutment.

2. In a rotary engine, a rotating piston
mentber, a primary pressure chamber on one

23

side of the piston and an exhaust chamber on
the other side, wvariable auxiliury steam
chambers communicating with suid pressure
chamber, and means for balancing the pres-
sure in the pressure chumber.

3. A fluid engine having a rotary piston,
an abutment, and neutralized telescopie non-
rotary means for causing {luid pressure to
effect relative movement between the piston
and the abutment.

4. In a rotary engine, the combination
with a rotating piston of a primary pressure
chamber upon one side and an exhaust upon

| the other side thereof, a plurality of auxiliary

steam chambers communicating with and
forming part of the pressure chamber, means
operated by said piston for varying the ca-

80

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 pres-
sure in the pressure chamber, and auxiliary
chambers communicating. with and forming
part of the pressure chamber. ,

6. In 'a rotary engine, the combination
with a rotating piston.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
auxillary chambers during the entire cycle;
and means for balancing the pressure in the
pressure chamber. - :

7. In a rotary engine, the contbination
with a rotating piston 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, mechanism operated
by said piston for varying the capacity of the
sald auxiliary chambers throughout the en-
tire cycle, means forexhausting the auxiliary
chambers before they communicate with the
pressure chamber, and means for balancing
the pressure in the pressure chamber.

85

920

100
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8. In a rotary engine, the combination -

of a rotating piston, pressure and exhaust
chambers respectively in front of and behind
the piston, auxiliary steam-chambers con-
nected to and forming part of said steam
pressure and exhaust chambers; and piston
plungers in'said auxiliary chambers for vary-

mg the capacity of the said auxiliary cham-

bexs during the complete eycle of the engine.
9. In a rotary engine, a rotating piston,

primary pressure and exhaus{ chambers upon
‘opposite sides of the piston, auxiliary stesm
chambers communicating with said pressure.

and exhaust chambers, piston plungers in
said auxiliary chambers adapted to vary the

120
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capacity of said auxiliary chambers, and to
reduce the capacity of said auxiliary steam
chambers when connected with the exhanst
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, piston plungers in said auxiliary
chambers for varying the capacity of the said
auxiliary chambers, and arranged so as to
maintain 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 forming 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

" 80 as to reduce the capacity of said auxiliary

390

60

65

chambers when connected with the exhaust
chamber. _ .

, 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
steam chambers when connected with the

~exhaust chamber, and means for balancing

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 c¢ham-
bers respectively in front of and behind the
piston, auxiliary steam chambers conneeted
to and forming part of said pressure and ex-
haust chambers, piston plungers in said aux-
iliary steam chambers for varying the capac-
ity of the said auxiliary chambers and means

. for balancing the pressure in the pressure

chamber.
14. In a rotary engine, the combination of

‘a rotating piston, a movable casing forming

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

15, in o fluid 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

————

883,430

intermediate, movable, and neutralized me-
ber between said piston and said abutinents.

16. In a fluid 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 fluid 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-
bers provided with fixed abutments'located
out of the path of travel of said piston and
communicating through said casing with the
primary 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 neutralized floating ring inter-
mediate said piston and said abutments.

75

80

86

19. In a fluid pressure engine, a rotating

piston, a casing for said piston, a plurality of
auxiliary 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.

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 areu of the effective surface of the
auxiliary chambers connected therethrough.

21. In a fluid pressure engine, the combi-

nation of a rotary piston, a main shaft for
sald piston, a movable casing for said piston
and forming therewith primary pressure and
exhaust chambers, a steam inlet communi-
ating through said shaft with said pressure
chamber and an  outlet communicating
through the shalt 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-
termediaice the casing and the abutments, the
interior and exterior of said casing being so
proportioned as Lo prevent excessive friction
between the piston and the casing.

23. In a fluid pressure engine, a rotating
piston, a casing for said piston, variable aux-
iliary chambers- communicating with the
primary pressure and exhaust chambers, and
means for maintaining the pressure upon
both sides of the casing substantially uniform
atall times during the operationof theeng;::e.

90
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24, In a rotary engine, the combination of
a Totating piston, a movable casing for said
piston, and forming therewith primary pres-
sure and exhaust chambers, auxiliary cham-
bers located outside of the path of travel of
said piston and communicating with said
pressure and exhaust chambers, fixed abut-
ments located in said duxiliary chambers,
and telescoping walls for varying the capac-
ity of said chambers. A

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

plurality of - abutments, steam-confining |

means intermediate said abutments and said
casing, and means for preventing pressure-
produced friction between said piston and
said casing.

26. In a fluid 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 balancing
the pressure of the fluid on the conduits.

27. In a fluid pressure engine, a rotary pis-
ton, a floating casing inclosing said piston,
abutments located out of the path of travel
of the piston, telescoping conduits interme-
diate said piston and abutments, and means
for balancing the pressure of the fluid on the
conduits.

28. A fluid engine comprising a rotary pis-

_ton, an abutment, and neutralized non-ro-

35

40

45

‘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 relative movement between the
piston and the abutment.

30. A fluid engine comprising a rotary pis-
ton, an abutment, means for holding the
abutment in operative position, and exten-
sible, neutralized means for causing fluid

.pressure to effect relative movemcnt be-

tween the piston and the abutment.
31. A fluid engine comprising a rotary pis-
ton, an abutment fixed with respect to the

“axis of rotation of the piston, and neutralized

extensible and non-rotary means for causing

fluid pressure to effect relative movement

55

60

between the abutment and the piston.

32. A fluid engine comprising a rotary pis-.
ten, 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
piston 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 pressure-resisting means. -

34. A fluid engine having a rotary biston,
an abutment, a telescopic member connected
with the abutinent, and a tplescopic member
interfitted with said firstsmentioned tele-
scopic menmber and connedted with the pis-
ton, said telescopic members causing fuid
pressure to effect relative movement be-
tween the piston and the abutment.

35. A tluid engine having a rotary piston,
an abutment, and a plurality. of non-rotary

5 -

-3
i

members movable in parallelism with each

other for causing fluid pressure to eflect rela-
tive movement between the ahutment and
piston. '

36. A fluid engine having an abutment, a
rotary piston, and a plurality of non-rotary
members movable in slinement -with each
other for confining the pressure on all lateral
sides to cause it 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. ‘ i :

38, A fluid engine comprising a rotary pis-
ton, an abutment, and non-rotary pressure-
confining means composed of a plurality of
parts movable in parallelism with each other.

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

non-retary steam-confining means arranged

to cause substantially all of the effective
pressure to operate directly against said pis-
ton.

40. A fluid engine comprising & rotary pis-
ton, a casing, a plurality of abutiénts,and's
plurality of straight steam chambers inter-
posed between 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 parallgl

- with one another, the piston being rotatable

independent of the steam-confining means.-

(]
2

95

100
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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
steamn chamber of variable capacity for caus-
ing fluid pressure to effect relativé 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
piston being rotatable independent of the
préssure-confining means. '

45. A fluid engine comprising a rotary pis-
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ton, 8 casing, a plurality of abutments, and 2
plurality of pivotally-movable, pressure-con-
fining chambers between the abutments and
the casing. .
46. A %uid,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.independent of the pressure chamber.
" 47. 'A fluid engine comprising a rotary pis-
ton, an abutment, and & constantly-straight
‘and extensible steam chamber for causing
fluid pressure to effect relaiive movement

5 between the abutment and the piston, the
piston being rotatable independent of the

pressure chamber. »

48. ‘A fluid engine comprising a rotary pis-
ton, a casing, a plurality of abutments, and a
plurality of = constantly - movable pressure
ducts connecting the abutments and the cas-
ing and having lateral walls which are par-
allel with each other. ’ ‘

49. A fluid engine comprising a rotary pis-

5 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-

5 sure-confining means.

51. A fluid engine comprising'g'r a rotary pis-
ten, a plurality of abutments out of the

‘path of travel of said piston, and an exhaust

chamber on one side of said piston forned in
part, by said abutments, said exhaust cham-
Ler being of substantially uniform size
throughout the rotation of the piston.

52. A fluid engine comprising a rotary pis-
ton, a pressure chamber of substantially uni-

5 form area throughout the rotation of the pis-

ton, and a plurality of abutments surround-

-ing said 1)iston and successively forming tlie

outer wall of said pressure chamber.

53. Adluid engine comprising a rotary pis-
ton, a counterbalanced casing, a pressure
chamber, and a plurality of abutments sur-
rounding the piston and successively forining
the outer wall of said pressure chamber.

888,480

64. A fluid engine comprising a rotary piss
ton, a plurality of abutments out of the path
of travel of said piston, and pressure and ex-

‘haust chambers on opposite sides of said pis-

ton formed in part by said abutments, said
pressure and exhaust chambers being of sub-
stantially uniform size throughout the rota-
tion of the piston. :

55. A fluid engine comprising a rotary pis-
ton having pressure and exhaust chambers
on opposite sides of said piston, & casing sur-
rounding said yiston, abutments forming a
constantly changing outer wall for said pres-

sure and exhaust chambers, and cylindrical

pressure-confining means connected with
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.

58. A fluid engine having a rotary piston,
an abutment, and a plurality of members
movable in 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 abutnient 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 sffect relative move-
ment betwrn the abutment and the piston.

In testimony whereof, we have hereunto set

our hands in the presence of two subseribing
witnesses. , :
DANIEL F. SMITH. :
WILLIAM F. PURCELL.
Witnesses: ST

GeorGE E. PrELPs,.
Hexry M. Turk.
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