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Ta all whom it ?ay concern: 
Beit known that I, ALFREDI. OsTRANDER, tion through a compound rotary engine con 

a citizen of the United States, residing at structed in accordance with my invention. 
Yonkers, in the county of Westchester and 
State of New York, have invented certain 
new and useful Improvements in Multiple 
Expansion Rotary Engines, of which the fol 
lowing is a specification. 

? ? 

2 ? 

My invention relates to a rotary engine of 
that type wherein a revoluble member has eccentric relation to a cylindrical casing. 
One part of this invention is a novel con 

struction of the engine whereby a motive 
fluid, such as steam or air, is expanded for a 
number of times-say two, three, or more 
as it passes successively through a corre 
sponding number of pressure-chambers, said 
motive fluid being capable of multiple expan 
sions in the engine and being utilized at suc 
cessively lower pressures for the propulsion 
of the engine-shaft. 
Another P???? of the engine is a novel con struction of piston-shoe adapted for move 

ment radially of the pistonby centrifugal 
25 force and by the pressure of the motive fluid 

in order to maintain the necessary tight en 
gagement with a working cylinder, said pis 
ton - shoe having in addition to the radial 
movement a rocking engagement with the 
iston-body and said shoe being adapted to 
e kept while in a working position in en 

gagement with the cylinder and with the pis 
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ton-body by pressure of the motive fluid. 
Another part of the invention resides in a 

Working cylinder adapted to rotate freely on 
its longitudinal axis and occupying a concen 
tric relation to an inclosing casing, the revo 
luble engine-piston being eccentric to the 
working cylinder by which the piston is in 
closed, whereby the friction and wear be 
tween the piston shoe or shoes and the work 
ing cylinder are minimized. 
Another part of the invention is an auto 

matic cut-off adapted to be actuated by a 
governor occupying an exceedingly compact 
relation to the engine-shaft and adapted to 
be operated under abnormal speed conditions. 
for reducing the supply of motive fluid to the 
high-pressure chamber. . 

Other improvements and advantages will 
be hereinafter described and claimed. 

Reference is to be had to the accompany 
ing drawings, forming a part of this specifica 
tion, wherein like characters of reference are 
used to indicate corresponding partsin all the 
figures. . . . w 

Figure 1 is a longitudinal Sectional eleva 

Fig. 2 is a vertical cross-section taken in the 
plane of the dotted line 22 of Fig. 1 looking 
in the direction of the arrow. Fig. 3 is a sec 
tional elevation taken in the plane of the dot 
ted line 33 of Fig.2 looking in the direction 
of the arrow. Fig. 4 is a detail perspective 
view of a cut-off for controlling the supply of 
steam to the high-pressure chamber. 
A designates a suitable base which sup 

ports a cylindrical casing B, the ends or 
heads b of which casing are adapted to be se 
cured removably in place by bolts or other 
wise. Said heads b are provided with ex 
ternal bearing-seats c c', which are eccentric 
to the axis of the cylinder, and these seats ac 
commodate the journal-bearings C C for the 
engine shaft D. This shaft extends con tinuously through the engine, and it is 
mounted for free rotation in said shaft-bear 
ings C C, the latter being herein shown in 
the form of roller, ball, or antifriction bear 
ings, although it will be understood that any 
suitable kind of shaft-bearing may be em 
ployed. One head b is provided adjacent to 
the shaft-bearing C with a stuffing-box e, 
through which passes one extremity of a 
shaft D, the latter being provided at said 
protruding end with a driving-pulley d. On 
the other head b, next to the shaft-bearing 
C, is another stuffing-boxe', and to this box is 
united a steam-chest E, the latter being pro 
vided at its distant end with a stuffing-box 
e'. A feed-pipe F is united in a suitable way 
to the steam-chest E for the purpose of sup 
plying the motive fluid under pressure to a 
hollow length or section of the engine-shaft 
D, as will presently appear. - 
The heads b of the stationary inclosing 

casing B are provided with internal hubs or 
sleeves g g the latter being concentric with 
the casing B and eccentric to the bearings C 
C'. These internal hubs og are adapted to 
support the bearings. GG for a revoluble 
working cylinder H, the heads h of which are 
provided with seats h". Said seats extend 
externally from the cylinder-heads h toward 
the heads b of the stationary casing, and be 
tween the hubs g and the bearing-seats h’ are 
the bearings GG' for the working cylinder H. 
Said bearings are shown as antifriction, ball, 
or roller bearings; but it is evident that the 
type of bearing for the working cylinder H 

| máy be modified or changed similarly to the 
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bearings CC" for the engine-shaft. The bear 
ings G. G' are concentric with the longitudinal. 
axis of the stationary inclosing casing B, thus 
makin 

'5 ing ? 
inclosing casing; but, as heretofore stated, 
the shaft-bearings CC are eccentric both to the inclosing casing Band the working cylin 
der H, whereby the shaft D is mounted for 

O 

inder Hand in eccentric relation to both of 
these parts. 
through the hubs g, so as to have the desired 
clearance with respect thereto; but the shaft ; 
is packed within the stuffing-boxes e e'e' in TIL K 

s order to minimize the leakage of steam. The 
shaft D is hollow for a certain part of its 
length to provide an inlet-passage, i, and in 
this shaft are the opening i? and the slot , 
thus establishing communication between 
the hollow part of the shaft and the cham 
ber of the steam-chest E. 
shaft at the hollow part thereof terminates 
in the steam-chest E, and in this open end of 
the shaft is secured an extension D", the lat 
ter being hollow and extending through the 
stuffing-boxeº. 
Oh the hollow end of the shaft D is a slid 

25 

able cut-off J, the latter fitting snugly within 
the 'steam-chest E and adapted to have a 
traversing endwise movement with respect 
to the inlet-port f' of said steam-chest. This cut-off is provided with a spiral working. 
face i, which terminates in an abrupt shoul 

35 der, or ledge i", as shown more clearly by 
... Fig. 4. The cut-off is adapted to regulate 
the length of time during each revolution 
that the inlet-port f is in communication 
with the steam-supply of the boiler in order 

4O Y 

the chest E, the pressure in which is regu 
lated or controlled by the action of the cut-off 
J. In the cut-off is secured a cross-pink, 
which extends through the slots. i. of the 

5 shaft, said pin having movement in said slots 
with the cut-off, and to this pin is attached 
an endwise-movable stem K'of a centrifugal 
governor K. The stem K. extends, through 
the hollow extension D' of the engine-shaft 
and through the stuffing-boxk', which is at 
tached to the protruding end of said exten 
sion D'. 

style; but, as herein shown, the governor con 
sists of weighted levers l, fullou???med at l on 55 
a carrier or head m, the levers being held 
normally in closed relation by springsm' or 
their equivalents. It will be understood 
that my invention is not restricted to the use 

6o of any particular type of governor for actu 
ating the cut-off J automatically; but in the 
present instance I have arranged the gov 
ernor in coaxial relation to the engine-shaft 
and provided an exceedingly compact dis 

65 position of parts wherein the operating mem 

provision for supporting the work 
inder H in concentric relation to the . 

free rotation within the casing B and the cyl 
This shaft D extends loosely 

The end of the 

to reduce the volume of steam admitted to 

The centrifugal governor may be 
of the usual type or it maybe of any preferred 

818,819 
ber between the cut-off and the governor 
proper is a slidable stem extending ???tudi: nally through a part of the engine-shaft. 
The working cylinder H is divided by an 

internal partition M into a high-pressure 7o 
chamber N and a low-pressure chamber O, 
the last-mentioned chamber being of larger 
area than the high-pressure chamber N, be 
cause the partition M is situated at one side 
of the middle of said working cylinder. The 75 
P???: Mis secured in the cylinder so as to ave steam-tight engagement therewith at 
the periphery of the cylinder; but this parti 

sition is provided with a single opening M" for 
the shaft D to pass, through the same. (See 8o 
Figs. 1 and 3.) 

- ?? rotary eccentric piston of a compound 
engine constructed in accordance with my in 
vention consists of two members PP, which 
are made fast with the engine-shaft D. and 85 
are arranged to work in the pressure-cham 
bers N and O, respectively. Said members 
of the piston operate within the working cyl 
inder H on the respective sides of the division 
or partition M, and said members PP are 9o 
concentric with the shaft D, to which they 
are secured, whereby the piston members 
have the necessary eccentric relation to the 
sworking cylinder H, in Order to have engage 
ment at all times with said working cylinder 95 . 
on one side of the piston. The piston-mem 
ber P is '???????’ in its periphery with a 
pocket q and with a passage q, which opens 
into said pocket above the bottom thereof, 
said bottom of the pocket q being curved on 
a radius concentric with the shaft D. In this 
pocket is arranged a piston-shoe Q, which is 
of chambered construction and is adapted to 

i have tight engagement with the inner sur 
face of the working cylinder H and a rocking 
engagement with the parallel side walls of 
the pocket g, said walls being parallel to a ra 
dial line through the center of the piston 
member P, as shown by Fig. 2. The piston 

: shoe Q extends the ? length of the piston 
member P and the width of the high-pressure 
chamber N, and this piston-shoe is provided 
with a chamber r. The shoe is furthermore 
provided with an arcuate face r", adapted to 
ave engagement with the inner surface of 

the working cylinder H, and the walls of the 
, chambered piston-shoe are curved as at r", 
for the purpose of permitting the piston-shoe 
to have a rocking engagement with the paral 
lel walls of the pocket q, the radius of the 
walls r being shorter than that of the wall or 
face r'. The steam or other motive fluid is 
supplied to the high-pressure chamber N by 
the passage i, which extends lengthwise of 
the engine-shaftD, and by argssages, which 
extends radially through the Yon member 
P, so as to open into the pocket q and into the 
chamber r of the piston-shoe as clearly 
shown by Figs.1 and 2. ? ? 

It will be seen that the piston-shoe Qis ex- 13o 
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posed to the pressure of the motive fluid sup 
plied through the passages is, extending 
from the pressure-chest E to the pressure 
chamber N, and when the engine is in service 
this piston-shoe Q is acted on by centrifugal 
force, so as to move it radially with respect to 
the piston member P. The combined energy 
of the centrifugal force and the pressure of 
the motive fluid on the piston-shoe keeps or 
maintains the arcuate face r of said shoe nor 
mally in tight frictional contact with the in 
ner surface of the working cylinder, and in 
the rotation of the shoe Q with the piston 
member P the shoe has a rocking movement 
with respect to the piston member, owing to 
the difference in diameters of the cylinder 
and the piston and the eccentric relation of 
the latter to the former. 
ment of the piston-shoe relative to the piston 
is sufficient to close the port q when the parts 
are in the position of Fig. 1; but as the parts 
assume the position shown by dotted lines in 
Fig. 2 for the other piston-shoe T, to be pres 
ently described, the shoe Q has a radial move 
ment relative to the piston P, so as to open 
the ports q r for the motive fluid to pass into 
the chamber N back of the piston-shoe. It 
will be seen that the piston-shoe is kept in 
tight frictional contact with the working cyl 
inder, although it has radial movement rela 
tive to the piston; but owing to the fact that 
the piston rotates on a different center from 
the axis of the cylinder I have found it ad 

35 
visable or necessary to construct the shoe Q 
in a way to have a slight rocking motion in 
and relative to the piston member, said rock 
ing motion of the piston-shoe compensating 
for the difference in diameters of the piston 
and the cylinder and permitting the outer 
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arcuate face r of the shoe 
tight frictional engagement with the cylin 
der. 
For the purpose of counterpoising the cen 

trifugal action of the radially-movable piston 
shoe on the working cylinder H, I provide a 
counterpoise Q. (See Fig. 2.) The piston 
member P is provided with a pocket 
point diametrically opposite to the pocket q, 
and in this pocket Q is arranged the counter 
poise Q, which is adapted to have radial 
movement freely in the pocket and to be 
maintained by centrifugal force in contact 
with the inner surface of the working cylin 
der H, Said counterpoise having a traveling 
or rolling contact with said cylinder. . 
The working fluid is exhausted from the 

high-pressure chamber N through an ex 
haust-passage S. ... (See Fig. 3.) One branch 
s' of this exhaust-passage is formed radially 
and irregularly in the piston member P, so as 
to open through the periphery of said mem 
berat a proper distance from the pocket q, 
while the other end of said branchs' com 
municates with the opening, M of the divi. 
sion or partition M. The exhaust-passage S 

This radial move 

Q to remain in, 

ES 

extends into the engine-shaft D, as shown by 
Fig. 3, and the remaining branch s” of this 
exhaust-passage extends irregularly and ra 
dially through the piston member P', as 
shown by dotted and full lines in Figs, 2 and 
3, respectively. The branch s* of the pas 
sage S opens into another piston-shoe pocket 
t, the latter being provided in the periphery 
of the piston member P, as indicated by dot 
ted lines in Fig. 2, the axis of the pockett in 
the low-pressure section of the working cyl 
inder being at an angle of less than ninety de 
grees, or thereabout, to the axis of the other 
pocket g in the piston member P of the high 
pressure section of the cylinder. The pocket 
t in the piston member P is similar in con 
struction to the pocket g of the piston mem 
ber P, and in this pockett is the low-pressure 
piston-shoe T, the position of which is indi 
cated by dotted lines in Fig. 2, and which is 
similar in construction to the piston-shoe Q. 
The shoe Textends the full length of the pis 
ton member P", and it has a peripheral arcu 
ate face adapted for engagement with the in 
ner face of the working cylinder H, said pis 
ton-shoe T being furthermore provided with 

7? 
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curved side walls, which have rocking en 
gagement with the parallel walls of the pocket 
t. The piston-shoe T is furthermore pro 
vided with a chamber t', having communica 
tion with the branch s° of the passage S. in 
the rotary eccentric piston, and in one side 
of this piston-shoe T is a port t', adapted to 
communicate with the passage i (indicated 
by dotted lines in Fig.2) and similar to the 
passage g of the piston member P. It will 
be seen that the motive fluid exhausted from 
the high-pressure chamber N is adapted to 
pass through the passage S and to be dis 
charged into the chamber of the piston-shoe 
T, from whence it escapes through the ports 
t’t into the low-pressure chamber O, so as to 
exert its pressure against the shoe T for the 
performance of useful work. w 
The motive fluid is exhausted from the low 

pressure, chamber O through an exhaust 
passage U, one branch of which is indicated 
by dotted lines in Fig. 2, and which is shown 
as opening through the piston member P ad 
jacent to the pocket t for the shoe T, while 
the other, branch of said exhaust-passage U 
cuts into the shaft D and opens, as at u, 
through one headh of the working cylinder 
H, so as to discharge the exhausted fluid 
through the béarings G" or through ports in 
head h around bearing G' into the casing B. 
From this casing the exhaust fluid makes its 
escape through the exhaust-pipe V', as shown 
by-Fig. 1. . . . . . ? & 

The section P of the eccentric piston is 
provided with a pocket vata diametrically op 
posite point to thepiston-shoe pocket t, andin 
this pocket vis a counterpoise V, (see Fig. 3,) 
whereby.the centrifugal action of the piston 
shoe T on the working cylinder His counter 

95 
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acted by the counterpoise V, the latter hav 
ing a free movement in the pocket v, and also 
capable of rolling engagement with the inner 
surface of the working cylinder H, similar to 
the counterpoise in relation to the cylinder 
and the shoe Q. 
The operation may be described as follows: 

Motive fluid under the required pressure is 
supplied by the 
the steam-chest 

by under normal speed conditions, the fluid 
passes at a regulated pressure through the 
chest Einto the ports to the passage i. 
The fluid thence passes lengthwise of the 
shaft. D to the supply-passages in the piston 
'member P and thence into the chamber r of 
the piston-shoe Q, which shoe in the position 
of Fig. 2 cuts off the passage of the fluid 
through the EE r' and q. On the partial 
rotation of the piston and the shaft, so that 
the shoe Q will assume the position indicated 
by dotted lines for the shoe T in Fig. 2, 
said piston-shoe Q will be moved radially by 
the combined action of centrifugal force and 
pressure of the motive fluid, so as to keep the 
arcuate face of the shoe Q 
contact with the cylinder at all times. The 
shoe Q is thus made in its radial movement 
to open the ports and g, and fluid is ad 
mitted to the chamber N, in which it acts 
against the piston-shoe in a way to drive the 
piston in the direction of the arrow in Fig. 2. g 
On the rotation of the piston the shoe has 
radial movement therein, and during each ro 
tation said piston-shoe is slightly turned rela 
tive to the piston, so that its inner surface 
and one of its arcuate surfaces will be ex 
posed to the pressure of the motive fluid, 
while two of the outer arcuate faces of the 
shoe have the required frictional and tan 
gential engagement with the inner surface of 
the cylinder H and with one wall of the 
pocket g in the piston, member P, respec 

45 tively. The motive fluid is exhausted from 
the chamber N through the passage S, which 
extends through both piston members PP, 
and from this passage S the fluid acts against 
the low-pressure piston-shoe T, which is of 
larger area than the high-pressure shoe Q, and 
? shoe T is acted on by the fluid exhaust 
ed from the chamber N in a similar manner 
as the fluid acted originally on the shoe Q 
that is to say, the shoe T is kept in tight fric 

55 tional contact with the cylinder II by the centrifugal force and pressure of the motive 
fluid, and on the radial movement of the shoe 
relative to the piston the ports t t are 
opened at the proper time, thereby admit 
ting the fluid back of the piston-shoe. T and 
exerting pressure thereon in a direction re 
quired to drive the eccentric piston in the di 
rection of the arrow. The two piston-shoes 

pipe F through the portf' to 
? and with the governor 

controlled cut-off Jin position assumed there 

in tight frictional 
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the passage u and the bearing G' or through 
independent ports in the head h around the 
bearing G’ into the casing B, from whence 
the fluid makes its exit through the pipe W. 
During the rotation of the piston and the 
shaft the cylinder H is free to turn on the 
supports provided therefor by the bearings 
G. 2 , and thus the friction and wear due to 
the engagement between the piston-shoes 
and the working cylinder are reduced to a 
minimum, said piston-shoes having a com 

o 

paratively small sliding movement on the in 
ner surface of the working cylinder due to 
the eccentric arrangement of the shaft and 
the piston to said cylinder. The fluid is sup 
plied at the required volume and under the 
necessary pressure through the portf' to the 
chest E, from whence the fluid passes through. 
the ports i. i*into the shaft and thence to the pressure-chamber N; but in the event of the 
speed becoming abnormal the governor K. 
acts to shift the stem K' and move the spiral 

85 

end of the cut-off J across the inlet-portf' 
for a distance depending upon the speed, 
thereby reducing the admission of the vol 
ume of fluid to the chest E, and consequently 
the pressure and volume of steam supplied to 
the engine is regulated by the cut-off. 

In the embodiment of the invention here 
inbefore described the parts are constructed 
for operation so as to use the motive fluid at 

90 

95 
high and low pressures in a compound en 
ine; but it is to be distinctly understood 

that the invention is not limited to a com 
pound engine, because the principle of the 
invention can be made available in a multi 
ple expansion-engine wherein the motive 

IOC 

fluid is expanded a plurality of times. It is 
evident that a plurality of three or four pres 
sure-chambers, a corresponding number of 
piston members and piston-shoes and their 
correlated parts may be used in the construc-... 
tion of a triple or quadruple expansion-en 
gine of the rotary eccentric-piston ? 

C Hence I desire to avail myself of the ex 
sive right to use my invention in the manner 
described. 
Changes in the form, size, proportion, and 

minor details in construction may be made 
without departing from the spirit of the in 
vention or sacrificing any of the advantages 
thereof, and I therefore reserve the right to 
make such alterations and modifications as 
fairly fall within the scope of my invention. 

Having thus described my invention, what 
I claim, and desire to secure by Letters Pat 
ent, is— . ( - 

1. In an engine, a cylinder, an eccentric 
piston, means for admitting fluid through 
said piston, and a hollow piston-shoe having 
arcuate faces in engagement with said piston. 

2. In an engine, a rotary eccentric piston, 
and a radially-movable piston-shoe provided 

are acted on successively by the motive fluid, with curved bearing-surfaces which engage 
65 and the latter is finally exhausted through with, and are adapted to turn in, said piston. 130 

IIIo. 
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3. In an engine, a cylinder, an eccentric 
revoluble piston carried by a shaft, a cham 
bered piston-shoe having, a radial, and rock 
ing movement relative to said piston, and 
means for supplying motive fluid to said pist. 
ton-shoe. . . . . . . ... . . . . . . . . . 

4. In an engine, a cylinder, an eccentric 
piston therein, a passage for motive fluid in 
said piston, and a hollow shoe fitted in said 
piston for radial and rocking movement there 
in, said shoe being adapted to lie across said 
passage in the piston.... : ,? 

5. In an engine, a cylinder an eccentric 
revoluble piston carried by a shaft, a cham 
bered piston-shoeseated in the pistonto have 
a radial movement and a rocking movement 
therein, said shoein one position beingadapt 
ed to cut cff the passage of motive fluid back 
of the same, and means for supplying a mo 
tive fluid to the chambered shoe. 

6. In an engine, a cylinder, an eccentric 
revoluble pistcn carried by a shaft, a piston 
shoe, one face of which is of the same radius 
as the cylinder and having an arcuate face or 
faces of a different radius, whereby the shoe 
is adapted to have a radial movement and a 
rocking play relative to the piston; and means 
for supplying a motive fluid to the shoe. , 

7. In an engine, a cylinder, a rotary eccen 
tric, piston therein, said pisten having a 
pocket or chamber in its periphery, a passage 
for motive fluid in communication with said 
pocket or chamber, and a hollow piston-shoe 
occupying said pocket or chamber and adapt 
ed to turn and to slide therein, - 

8. In an engine; a cylinder, an eccentric 
revoluble piston carried by a shaft, a cham 
bered piston-shoe having a plurality of arcu. 
ate faces and a port in one of said faces, said 
port being adapted to register with a port in 
the piston, and means for supplying motive: 
fluid to the shoe. , - 

9. In an engine, a piston a piston-shoe 
seated in said piston on one side thereof, and 
a counterpoise carried by the piston on the 
other side. ???????????? 

10. In an engine, a cylinder, a piston, a 
piston-shoe seated in said piston on one side 
thereof, and a counterpoise seated in the pis 
ton on the other side, the shoe and the coun 
terpoise being held in contact with a cylin 

55 

der under centrifugal energy and movable 
relative to said piston. 

11. In an engine, a cylinder, a piston, a 
piston-shoe seated in said piston on one side 
thereof, and a counterpoise seated in the pis 
ton on the other side, said counterpoise hav 

65 

ing traveling contact with a cylinder and ar 
ranged to permit passage of fluid within the 
?8t??l?. 

12. In an engine, a piston having pockets 
said pockets, and an annular counterpoise 
movable freely in the other pocket. 

13. In an engine, a working cylinder di 

at opposite points, a piston-shoe in One of 

vided into piston-chambers, a piston having 
members adapted to operate in said cham bers, passages in the members of the piston 
the chambers and for exhausting the motive 
for supplying motive fluid directly to one of 
fluid into other piston-chambers, and a plu-. . . 
rality of piston-shoes seated on the respec 

arranged across one of Saidpassages in a pis 
ton member. 

14. In an engine, a Working cylinder di 
vided into piston-chambers, a piston having 
members adapted to operate in said cham 
bers, passages in the members of the piston 
for supplying motive fluid directly to one of 

tive members of the piston for operation in 
the piston-chambers, each piston-shoe being 

75 

the chambers and for exhausting the motive 
fluid into other piston-chambers, and a plu 
rality of chambered piston-shoes, one of said 
shoes being in one of said piston-chambers 
assages; one of the passages and the com ?? 

and each shoe extending across one of said 
plemental shoe in one piston member being 
in a different plane lengthwise of the piston 
from another passage and the shoe in the 
next piston-chamber. . . . . 

15. In an, engin?, a working cylinder di 
members adapted to operate in said cham 
bers, passages in the piston, one of said pas 

90. 

vided into piston-chambers, a piston having 

sages opening into a high-pressure chamber, 
another passage extending between thead 
jacent chambers, and each of said passages 
eing free and unobstructed in the body of 

the piston, and a ????? of piston-shoes 
e seated in the members of the piston, each of 

the piston-chambers. 
16. In an engine, a plurality of pressure 

"chambers, a piston-shaft, a plurality of pis 

OO 

said shoes being across the outlet of one pas: . 
sage where the latter discharges into one of 

ton members on said shaft and adapted to . 
operate in the respective chambers, unob 
structed fluid-passagesin the body of th? pis 
ton members whereby communication is es d 

tablished between the chambers and with a . 
source of supply, and a plurality of hollow 
shoes seated on the respective piston mem 
bers and each arranged across one of said 
passages, a single shoe being in each of the 
pressure-chambers. VM 

17. In an engine, a plurality of pressure: 
chambers, a piston having members adapted 
to operate in said chambers, fluid-passages in 
the piston members, and a plurality of pis 
ton-shoes seated in the respective piston 
members and each disposed across the outlet 
end of one of the passages, each piston-shoe 
-engaging with one piston member for axial 
and slidable movement relative thereto. 

18. In an engine, a plurality of pressure 
chambers, a ??????????????{ apiston havingmem 
bers adapted to operate in the chambers, a 
plurality of piston-shoes on the respective 

II 5 

2 

members of the piston, each shoe being ca- I3o 



movement, means for supplying motive fluid 

5 

es 

pable of a radial movement and a rockin 
to one shoe, and a passage in the piston lead 
ing from one chamberto the otherpiston-shoe. 

19. In an engine, a plurality of pressure 
chambers, a single shaft, a piston having 

? 

o operate in the chambers, members ??? t piston-shoes seated on the pis a plurality o 
ton members and arranged in different radial 
positions relative to each other, a plurality of 
counterpoises seated in the piston members 
opposite to the piston-shoes therein, and 
means for supplying a motive fluid to the 
chambers ??????'????????? shoes. 

20. In an engine, a piston-shaft, a pressure 
chest, alive inlet to said pressure-chest, a cut 
off adapted to rotate with the piston-shaft 

2 ? 

and to slide across the live inlet to the pres 
sure-chest, and a governor operatively con 
nected to the cut-off for giving the slidable 
movement thereto. 

21. In an engine, a piston-shaft, a pressure 
chest, a live inlet to said chest, a cut-off hav 
ing a spiral operating-face, said cut-off being 

25 revoluble with the shaft and also adapted to 
slide thereon for moving the spiral face across 

35 

the live inlet, and a governor operatively con 
nected with the cut-off for imparting the slid 
ing movement thereto. . . 

22. In an engine, a cylinder, a piston ro 
tatin 
cylinder, and a piston-shoe seated on said pis 
ton, said shoe ????? a plurality of arcuate 
faces, one of which is normally in engage 
ment with the cylinder, other arcuate faces 
of said shoe being in engagement with the pis 
ton to have rocking play relative to the pis 
ton. . . . . 

23. In an engine, a cylinder, a rotary pis 
ton, a fluid-passage therein, and a piston-. 
shoe seated in the piston across the outlet 
from the passage thereof, said shoe having a 
plurality of arcuate faces, one of which is 

on an axis different from that of the 

818,819 

adapted for engagement with the cylinder 
and the other faces engaging with the piston 
to enable the shoe to turn axially therein. 24. In an engine, a piston-shaft having 
means for the admission of a motive fluid, a 
pressure-chest, a cut-off slidable relative to 
an inlet-port to said pressure-chest, for regu 
lating the area of said port, a governor on the 
piston-shaft, and a stem slidable in the pis 
ton-shaft and connecting the governor with 
said cut-off. 

25. In a engine, a piston-shaft having a 
longitudinal passage and an inlet-port, a 
pressure-chest, a cut-off revoluble with said 
shaft, and slidable relative to an inlet-port of 
said chest, a governor in coaxial relation to 
the piston-shaft, and carried thereby, and a 
stem slidable in the piston-shaft and opera 
tively connecting the cut-off with said gov 
e'Or. ” : ??? '. 

26. In an engine, a casing provided at its 
ends with a set of externally-located bear 
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?? 

ings, a piston-shaft journaled in said bear 
ings, bearing-sleeves rigid with the casing and 
located internally thereof, a revoluble cylin 
der provided at its ends with hollow journals 
which surround the bearing-sleeves, bearings 
engaging, with the hollow journals and the bearing-sleeves, and a piston on the shaft. 

27. 
and a fluid-passage, and a piston-shoe seated 
in said pocket of the piston for axial move 
ment relative thereto and disposed across the 
passage, said shoe being of greater width that, 
the depth of the pocket. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. . . . . 

ALFRED II. OSTRANDER. 
Witnesses: 

H. I. BERNHARD, 
JAS. H. GRIFFIN. 

n an engine, a piston having a pocket 
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