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Lo all whom 1t may concern:

Be it known that I, Avcust Suxpm, a citi-
zen of the United States residing at Yon-
kers, 1n the county of Westchester and State
of New York, have invented a new and use-

ful Tmprovement in Hydraulic Kngines, of

which the following is a specification.

My invention relates to a power unit or
motor, designed to be operated by a liquid
under pressure. The motor 1s of the type
comprising a series of reciprocating pistons
operating 1n cylinders regularly disposed
about a driving shaft to which the pistons
are Operatwely connected. In engines or
motors of this type in which the power 1is
applied to reciprocating pistons and trans-
mitted to a rotary driving shaift, the power
applied to said shaft is necessarﬂy of a fluc-
tuating character.

One of the objects of the present invention
15 to provide a unit of this type in which the
1mpulses or fluctuations transmitted through
the drving shaft cannot be felt even where
the 6119’111@ 1s run very slowly and under a
heavy 10:1(1 a practically constant power or

torque bemn obtained. _
A further object of the invention is to ob-
tain a very compact unit, by means of which

oreat power can be transmitted and only
compwatlvely small space required.

A still further object of the invention is to
obtain a simple and compact construction in

which the parts, especially those subject to
much wear or which may need adjustment,

are readily accessible.
In the accompanying drawings which

1lustrate a construction embodyma the

present invention, Flgure 1 is a sectional
plan view of the ‘construction subf-itantmﬂy
on the line 1—1 of Fig. 2; Fig. 2 1s a sec-
tional elevation of the same taken subs‘mn—
tially on the line 2—2 of Fig. 1; Fig. 3 is a
sectional detail view talken tthHOh one of
the cranks on the driving shaft, and show-

ing the method of connecting the piston.

rods to the driving cranks; I‘w 4 1s a dia-
orammatic view ShGWlll*D the relative POSI-
tions of the pistons and ‘1130 the controlling

valves; I1g. 5 1s a plan view of the power
umt

The power unit comprises three CNgInes
¥, K and ¥~ Subghﬂtm]h alike 1n con-
%tmctmn,, and each prererably comprising a
casting formed with three eylinders 10. The
Cy linders are equally spaced so that the axis

of each cylinder is at an angle of 120° with | which forms the valve chamber.

' the axes of the other cylinders.

The cylin-

ders Tor the three engines or sections K, I’
and K preferably extend in the same direc-

| tion, that 1s each section comprises a verti-

cal cyhnder and two downwardly and out-
wardly inclined cylinders inclined 60° from
the vertical. The ports for each unit are
preterably formed in the same casting with
the cylinder. The flow of liquid to and from
the cylmder 1s controlled by rotary valve
mechanism V, the supply of liquid to the
latter being 1 turn controlled by a reversing
valve R, as will be more fully described
hereinafter.

A driving shaft D 1s provided with cranks
A, B and C for the engines K, E’ and E7
1eSpectwely Each of these cranks com-
prises crank arms 11 connected by a wrist
pin 12. The engine I comprises pistons g,
a’ and @ de‘Lpted to reciprocate 1n the cyl-
inders 10. Each of these pistons 1s connect-
ed by a piston rod 13 with the crank A. The
outer ends of the piston rods are connected
to the pistons by pivot pins 14. The Inner
end of each piston rod 1s formed with an arc
shaped flange 15 which bears against the
wrist pin 12. Divided ringes 16 surround the
bearing flanges 15 and are secured in posi-
tion b}r bolts 17. The bearing flanges 15 are
oif such length as to permit the oscillating
motion ot the piston rods 18 which occurs
during the reciprocation of the pistons. Pas-
sages or ports 18, 19, and 20 extend from
ports 21 near the outer ends of the cylinders
for the pistons a, o’ and «’, respectively, to

the casing of the valve V. These passages

AT prefe‘i ably in the form of recesses in the
casting of the engine L, one wall of each of
said passages COllSlstmg of the casting for
the acdjacent engine K. The three castings
for the engines are proviaed with flanges se-
cured together by bolts 22 (see If12.5). Knd
]ﬂatos oL ave holted to the engines ¥ and I
and are proveded with beauno sleeves 25 In
which the driving shaft D Tis journaled.
Packings 26 are held in place by means of
caps 27 bolted to the end plates24. 1t should
be noted that a very compact arrangement ot
the engines 1s provided and economy of
space secured.

The valve mechfmi%m V comprises a cas-
me 28 whieh 1s pre: terably 1 the form of a
single casting, and is bolted to the engines.
This casing 1s provided with a CVhlldTlCl]
ovening to receive a hollow ecylinder 29,
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chamber is provided with end plates 30 and
31. Within the valve chamber 15 a rotary
valve member 32 provided with a serles ol
disks or valve sections 33, 34, 35, 36, and 37,
which fit closely within the valve chamber
so as to prevent the passage of liquid. 'The
valve member 32 is provided with a valve
stem 38 extending through the end plate 31.
The lateral faces of the sections 34 and 36
are parallel with the adjacent faces of the
valves 38, 85, and 37, so as to maintamn a
balanced pressure of the liquid on the valve.
The valve member 32 is also provided with
end sections 83* and 37 having lateral faces
parallel respectively with the valves 33 and
37 for a similar purpose. The stem 38 and the
engine shaft D are journaled 1n a casing 39
in which are located gear wheels 40 and 41

keyed to the engine shaft and the valve stem

respectively, and an intermediate 1dier gear
49, These gear wheels or at least gear
wheels 40 and 41 are the same size, so that

the valve member 32 will be rotated at the

same angular velocity as the engine shait D.
The passages 18, 19 and 20 extending from
the cylinders of the engine I are continued
through the casing 28 to ports 18/, 19" and
90’, respectively, formed in the valve cylin-
der 29. These ports are all 1n the same ver-
tical plane and are controlled by the valve
37 which as shown in Fig. 1 extends diago-
nally across these ports so that as the valve
member rotates each port will communicate
with the valve chamber alternately on op-
posite sides of the valve 37. This valve 1s
provided with lugs 37" and 37" which msure
a quick opening and closing of the ports at
the proper moment. The valves 33 and 35
are 1dentical in shape with the valve 37, but
are placed in different angular positions.
The disks 34 and 36 serve to divide the valve
chamber into three sections i which the
valves 33, 35 and 37, respectively, are located.

The reversing valve R comprises a casing
45 secured to the casing 28, and formed with
a valve chamber 46. A hollow valve member
49 is located within the valve chamber 46
and 1s adapted to be moved longitudinally
by means of valve stem 50. This valve 1s
shown 1n its left-hand position, 1n which the
pressure port 47 1s in communication with
the port 51, and the exhaust port 48 1s 1n
communication through the valve member
49 with the port 52. The port 51 communi-
cates with three passages 53, which lead to
the three sections of the valve chamber 29.
The port 52 likewise communicates with
three passages 54, also leading respectively
to these sections.

Although the sections K, I and E* are
each herein referred to as an engine, and
each operates as an engine, 1t 13 obvious that
as '
or engine having a single drive shaft, ro-

herein combined they form a single unit

ey
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so combined and arranged as to transmit a
practically constant and uniform driving
power through the drive shaft.

With the parts in the position shown on
the drawings, the operation of the engine E
will be as follows: Liquid under pressura
will enter the reversing valve through the
port 47 and flow through the valve cham-
ber 46 and passage 53 into the valve cham-
ber 29 at the left hand side of the valve 37.
A portion of the liquid will flow through the
passage 20 to the cylinder of the piston «
which at this time has just commenced 1ts
inward stroke. The engine shaft D at this
time is rotating in a counterclockwise direc-
tion. A portion of the liquid also flows
from the valve chamber 29 through the port
18" and passage 18 to the cylinder of the
piston «® which is approaching 1its mner-
most position. The passage 19 leading from
the cylinder of the piston ¢’ is at this time
open to the exhaust, the valve 37 being at
the left-hand side of the port 197, as shown
m Fig. 1. The liquid from the cylinder fox
the piston ¢’ is therefore flowing outwardly
through the passage 19, valve chamber 29,
passage b4, port 52 and through the hollow
reversing valve 49 to the exhaust port 43.
It will be understood that the valve member
is rotating in a counter-clockwise direction
1n unison with the shaft D. The lug 37" on
the valve 37 as shown 1n IFig. 2 1s nearing a
position in which 1t closes the port 18,
which position is reached as the crank A 1s
brought into alinement with the piston «
at which time the latter is at 1ts imnermost
position. The continued movement of the
valve 87 from this position at once opens

the port 18’ to the exhaust, thereby permit-.

ting the piston ¢® to commence its outward
stroke. As the piston ¢® reaches 1ts outer-
most position, the lug 37" has been brought
into position to again close the port 18" so
that as the piston again commences 1ts in-
ward travel the lug 37" is moved beyond
such closing position and the passage 18 1s
thereby again brought into communication
with the pressure. In a similar manner the
valve 37 connects the cylinders for the pis-
tons ¢ and o” alternately with the pressure
and exhaust at the proper moment. "the 1n-
dividual operation of the engines I&” and I
is substantially the same as that of the en-
oine K and need not be described m detail.
The cotperation of the three engines as a
unit will be best understood from a con-
sideration of Fig. 4. As diagrammatically
shown 1n this view the crank B 1s a short
distance in advance of the crank A and the

crank O 1n advance of the crank B. The -

crank I3 is preferably 40° in advance of the
crank A and the crank C 40° in advance of
the crank B. The pistons for the three en-
oines are in this figure numbered in the

tary controlling valve, etc. The parts are : order in which they reach any predeter-
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mined position in their cycle of operation.
For example the piston of the engine K2
cesignated 1 1s at the outer limit of its

stroke, the crank C being in alinement with

sald piston. If now the shaft D be rotated
in the direction indicated by the arrows
through 40° the piston 2 of the engine E’
will reach 1its outer limit. An additional
rotation of the shaft D through 40° will
bring the piston 3 of the engine E to its
outer Iimit. An additional rotation through
40°, that 1s 120° from the initial position
shown, brings the piston 4 of the engine K2
to 1ts outer Imit. This would be evident
from the fact that the cylinder for the piston
4 15 120° 1n advance of the cylinder for the
piston 1, so that a rotation of the crank C
through 120° 15 required to bring it in aline-
ment with the piston 4. Continued rota-
tion of the shaft D 1n a similar manner
brings the pistons 5, 6, 7, 8 and 9 succes-
sively to their outermost positions, each pis-
ton being 40° behind the preceding one, as
measured by the angular rotation of the
shaft D. It will thus be seen that as the
shaft D rotates, the nine pistons will be suc-

cessively brought to their initial positions,

that 1s the commencement of their inward
stroke. 1t will also be apparvent that as
the mmnermost position of each position is
180° 1n advance of its outermost position,
sald 1nnermost position can never be reached
when anyone of the other pistons is at its
outer lmit. Ior example with the parts in
the position shown in Fig. 4, the piston 6 is
approaching its mner limit and is 20° from
1ts inner limit, and will therefore pass the
clead center after the piston 1 has started
inward and before the piston 2 has com-
pleted 1ts outward stroke. The piston 7 is

60° from 1its inner position and will there-
tore reach sald position after the piston 2

advances 20° on its inward stroke and while
the piston 3 1s still moving outward and
1s 20° from its outer position. It will be
apparent from a careful consideration of this
diagram that as the shaft D rotates, one of
the pistons will be brought to the dead cen-
ter position either at the inner or outer
limit of 1ts travel for every 20° through

which the shaft rotates, and that therefore

no two pistons will be at a dead center posi-
tion at the same time. It will also be ap-
parent that at any moment at least three
of the pistons will be exerting a driving
actlon on the shaft. Owing to the uniform
cdistribution of the pistons a substantially
constant driving power 1s transmitted

through the shaft D, the fluctuations or

variations in the torque being so slight as
to be imperceptible under any conditions
found 1n practice. This feature renders the
present invention of a special value, as it
practically eliminates the impulses or vi-
brations which are ordinarily present when

motors of the reciprocating piston type are
used.

The ports and passages forming commu-
nication between the engines I and 1£2 and
valve chamber 29 are similar to those de-
seribed in connection with the engine K, and
are similarly arranged as indicated by Iig.
4. The angular position of the valve mem-
bers 88 and 35 correspond to the angular
positions cf the cranks B and C, that 1s the
valve 35 1s 40° 1n advance of the valve 37,
and the valve 33 1g likewise 40° in advance
of the valve 35.

LThe particular number of pistons em-
ployed 1s of 1mportance, nine being the
smallest number that can be used in connec-
tion with votary controlling valves and at
the same time secure a smooth operation of
the engine. Where the ordinary type of
Brotherhood engine 1s used only three cyl-
mders are emploved, and the power trans-
mitted 1s very irregular. It has been at-
tempted to combine two of these engines,
thereby employing six cylinders, but with
this arrangement if the cylinders ave uni-
tormily distributed each cylinder will reach
1ts dead center position at the same time as
the opposite cylinder, so that a uniform ap-
plication of power to the driving shaft can-
not be obtaimed. If a different number of
pistons 1s employed, as for example, 4, 5,
( or 8, 1t 1s mecessary to employ recipro-
cating valves which are much more compli-
cated and consume much more power 1n
operation than the rotary valve mechanism
herein shown. The latter 1s simple and effi-
cient and consumes but little power.

L wish not to be limited to the particular
construction herein shown, as various
changes 1n the details of construction and
arrangement of parts might cobviously be
made without departing from the spirit and
scope of the imnvention.

What I claim 1s new, and desire to have
protected Dy Letters Patent of the United
States 1s i— _

1. In a power unit, the combination of a
plurality of sections each comprising radi-
ally disposed cylinders and pistons in the
cylinders, a drive shaft, a plurality of cranks
onn sald shaft in different axial planes, con-
nections between said cranks and wpistons,
said parts being arranged to bring each pis-
ton to 1ts limits of travel when the other pis-
tons are all m intermediate pesitions of
travel, a rotary valve member controlling the
supply of an operating fluid to the eylinders,
and operable to connect each cylinder alter-
nately with the supply and exhaust once dur-
ing each complete rotation of the valve mem-
ber, and gearing connecting the drive shaft
and said valve member for rotation together
at the same angular velocity.

2. In a fwmd motor, the combination of a
plurality of sections each formed with radi-
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ally disposed cylinders and ports formed in | shaft for each section, pistons in said cylin-

the faces of said sections and leading from
the cylinders, and means for securing said
sections together as a unit.

3. In a power unit, the combination witn
a plurality of sectmm each formed with ra-
dially disposed cy]mders and recesses 1n the
lateral faces of said sections communicating
with the cylinders, and means Tor clampmﬁ
said sections together fo form ports of said
1recesses.
4. In 2 power unit, the combination with ¢
plurality of “&dmﬂy disposed cylinders ar-
ranged 1n parallel planes and pistons.there-
1M, of 2 dzwu shaft, driving connections be~
tween said pistons and Shait? and means for
supplying flind pressure to the pistons and
thereby rotating the drive shaft, the disposi-
tion of said pu’*t% being such tlmt all of said
pistons are brought in succession to a dead
centeir position dullllﬁ each half revolution
of the drive shaft whereb y & practically con-
stant turning moment at the drive shaft 1s
obi ained.

In a power unit, the combmatlon with a
drwe shatt, -of a pluvﬁhw of radially dis-
posed cy“ndw S, yistons 1n the cylinders, op-
erating commcuons between the shaift and
plston& and means for reciprocating the pis-
tons, the number and chsposmou of parts be-
ing such that a plurality of the pistons are
at all times being moved qurdly while the
drive shaft is rotating and all of the pistons
are successively br fmﬂht to a dead center po-
sition during each half revolution of the
drive shaft.

6. In a power unit, the combination with a

crank shaft and cr: aan of piston cylinders

radially disposed about the crank shaft, p1s-
tons in said tjimdu s, piston rods bonnectmn
the pistons and cranks, the number and ar-
angement of said parts being such that not
more than one niston is at the limit of its
stroke at any time during the rotation of the
crank shait.

7. Ina power device, the combination with
a crank shaft and a Dlumhuy of cranks, of
a plurality of cylinders disposed about each
crank, pistons 1m said eyhndei. 5, and piston
rods connecting the pistons and cranks, said
parts being :11?&1100{1 to bring each piston to
the outer or mmner limt of its stroke while
the other pistons are in an intermediate po-
sition.

8. In a power u mt the combination with a
drive shaft, of three cranks connected there-
to, three pistons connected to each crank, cyl-
inde] s Tor said pistons, and means for recip-

ocating the pistons fmd rotating the drive
%hﬂ said pistons being air: moerl to be
br mmht successively o their limits of travel.

9. Tn a pewer umt the combination of a
plurality of sections each comprising a plu-

rality of cylinders, a drive shaft eatendmo
through said sections, a crank on said drive !

ders and connected to said cranks, and means
for reciprocating the pistons and bringing
them successively to dead center pOSlthI’lS

10. The combination with a crank shaft
and three cranks arranged at an angle of 40°
to each other, ylmcaus racially dlsposed
about the crank sl haft, three of said cyhnders
vemge located at each er ank, pistons 1n said

3?1111(191"5 and connected to said cranks, and
means for reciprocating the pistons.

11. In a power unit, the combination with
a drive shatt, of three ‘sections each COMPI1S-
ing three cyhndels radially disposed about
the drive shaft at angles of 120°, the corre-
sponding cylinders of the three sections ex-
tending 1 the same radial direction, cranks
on the drive shaft and located in said sec-
tions, the cranks in the outer sections being
ruspect ively 40° behind and 40° 1n advance
ol the middle crank, pistons n said cylin-

ders, and piston rods connecting the pistons
to the cranks.

12. The combination with a drive shaft,
of nine cylinders radially disposed about
snid shaft, pistons in said cylinders, connec-
tions belween the pistons and drive shaft,
valve mechanism controlling the supply of
an operating liquid to the cylhinders, and
driving connections between the drive shait
and valve mechanism for operating the lat-
ter to admit liquid to the cylinders succes-
sively at intervals of 40° 1 the rotation oi
the drive shaft.

13. The combination with a drive shaft, of
nine pistons, connections between the drive

- shatft and pistons, means for applying driving

impulses to the pistons, the impulse for each
piston bemg 40° 1n advance of the follow-
ng 1}1%01} as measured b"gf the angular move-
ment of the drive shaft, and each impulse

Jasting through substantially 180° of rota-

tion of the shaft.

14, In a power unit, the combination with
a plurality of sections each COmprising a
plurality of cylinders, pistons in said cyl-
inders, a driving member connected to said
nistens, a valve chamber, a rotary valve
member in .Sﬂ.ld chamber and forming there-
with a pressure and a discharge com;garh
ment tor each of said sections, and ports
leading trom the cylinders to said compart-
ments, said 1“'0’&11‘37 alve member bemng
ﬁe‘lled to said driving member and control-
hnﬁ the flow of ]1(“;111(:1 between said compart-
ments .md the cylinders.

i5. In a power unit, the combination of a
drive shaft, nine cylinders disposed about
said shaft, pistons m said cylinders, cranks
connected to said shafts in different axial
planes, said parts being arranged to bring
the pl_stons SHCCESSS dv to then*' l1mits ot
travel while the remaining pistons are In
intermediate positions, a “valve chamber,

ports leading from said valve chamber to
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the cylinders, and a rotary valve member | the valve chamber into pressure and exhaust

controlling the flow of liquid through said
ports. |

16. Lhe combination with a plurality of
cylinders, pistons in said cylinders, a driv-
g member connected to the pistons, a cylin-
drical valve chamber having pressure com-
partments and discharge compartments,
ports extencing irom the valve chamber to
sa1dl cylinders, and a rotary valve member
comprising valves each controlling a number
of said ports and operable to connect each
port alternately to a pressure and a dis-
charge compartment.

17. The combination with a valve cham-
ber comprising a plurality of sections, of
valves rotatable continuously in said sec-
tions and dividing each section into a pres-
sure compartment and an exhaust compart-
ment, ports communicating with each of said
sections, means for rotating said valves into
positions to connect each of said ports alter-
nately with a pressure and an exhaust com-
partment, cylinders communicating with
said ports, pistons in said cylinders and a
driving member connected to said pistons.

18. The combination with a valve cham-
ber comprising a pressure compartment and
an exhaust compartment, of a rotary valve
member separating sald compartments, said
member being inclined to its axis of rotation,
a port leading from the valve chamber in
positions to be alternately connected with
the pressure and exhaust compartments as
sald valve member rotates, means carried by
the valve member for effecting an abrupt
opening and closing of said port, a cylinder
communicating with said port, a piston in
the cylinder, and a device driven by the
piston.

19. The combination with a valve cham-
ber, of a valve rotatable therein and dividing
the valve chamber into separate compart-
ments, said valve being in the form of a
cisk 1neclined to its axis of rotation, ports
each extending from the valve chamber in
position to be connected alternately with
sald compartments as the valve rotates, lat-
eral extensions on said valve positioned to
effect a quick opening and closing of said
ports, and power mechanism operated by
fluid transmitted through said ports.

20. The combination with a valve cham-
ber, of a valve member rotatable therein and
comprising a disk or disks dividing the
valve chamber into separate compartments
and valves dividing each of said compart-

ments into pressure and exhaust sections, |

ports leading from the valve chamber and
controlled by said valves, and power trans-
mitting mechanism operated by fluid trans-
mitted through said ports.

21. The combination with a valve cham-

ber, a rotary disk valve in said chamber 1n-
clined to 1ts axis of rotation and dividing | drive shaft, pistons in said cylinders and op-

compartments, a rotary disk on the pressure
side of said disk valve and having the face
opposite the disk valve parallel with the
adjacent valve face, means for rotating said
cisk valve continuously in ome direction,
ports controlled by said valve, and power
mechanism operated by liquid supplied
through said ports.

22. In power mechanism, the combina-
tion with a cylindrical valve chamber, of a
rotary valve member 1n said chamber ro-
tatable continuously in one direction and
comprising a plurality of inclined disks di-
viding the valve chamber into separate com-
>artments, the opposing faces of the disks
being substantially parallel, ports leading
from the valve chamber and controlled by
said disks, pistons and piston cylinders com-
municating with said ports, and a power
shatft connected to be driven by said pistons.

23. In power mechanism, the combination
with a cylindrical valve chamber, of a ro-
tary valve member dividing said cylinder
into a plurality of alined compartments, a
reversing valve operable when in one posi-
tion to connect alternate compartments of
said valve chamber with a pressure supply
and the remaining compartments with an
exhaust port, said reversing valve when in
another position reversing said connections,
ports leading from said cylindrical valve
chamber and controlled by said rotary valve
meinber, cylinders communicating with said
last named ports, reciprocating pistons in
sald cylinders, and a driving member oper-
ated by said pistons. -

24. in a power unit, the combination with
a plarality of pistons and cylinders, of a
valve chamber, ports extending from the
valve chamber to said cylinders, a plurality
of pressure and discharge ports opening into
sald valve chamber, a balanced rotary valve
member 1n said valve chamber provided
with enlarged disk-like portions inclined to

- the axis of rotation, said disk-like portions

being positioned to connect each of the ports
leading to the cylinders alternately with the
pressure and discharge during each revolu-
tion of said valve member, and means for
rotating said valve member continuously.

25. In a power unit, the combination with
a plurality of sections each formed with pis-
ton cylinders and provided in their lateral
faces with recesses forming valve ports when
the said sections are assembled, a cylindrical
valve chamber communicating with said
ports, a rotary balanced valve member in
said chamber provided with inclined disks
forming valves controlling said ports, and
means for conveying fluid to and from the
valve chamber.

26. The combination with a casting pro-

vided with radially disposed cyliners, a
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perpendmular to the drive shait, and a ro-
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eratively connected to the drive shaft, a valve | suid valve member and controlling the flow

casing secured to said casting, said ca wsting
eing provided with pmts

tary valve 1n said valve Cﬂ.sing, sald valve
being located beyond the cylinders in a di-
rection perpendicular to the drive shaft.

27. In a power unit the combination with

plumhty oi sections each provided with
raci ally aisposed cylinders, pistons in saic
cylinders, a drive shaft connected with said
pistons, 2 cylindrical valve chamber secured
to said sections, said sections and valve
chamber being provided with ports commu-
nicating with the cylinders and interior ot
the valve chamber, the pm‘ts for each of
said sections being d 1sposed 1n substantially
the same plane perpmldlcular to the drive
shait, a rotary valve within the valve cham-
ber and provided with annular enlar ULIHBTltS
forming valves controlling the flow of an
oper atmg fluad to and from the cylinders.

28. The combination with a valve cham-
ber, of a rotary valve member within said
chamber provided with enlarged portions
dividing said chamber into a plurality of

‘compartments, a port leading from each ot

said compartments to a source of fluid pres-
sure supply, an exhaust port leadine from
each of said compaltmems ) plumhiy of
piston cylinders, reciprocating pistons there-
in, a driving shaft. connected with said P1s-
tons, ports extending from the cylinders
to the valve chamber, and valves carried by

of liquid to and from the piston cylinders.
29. In a power unit, the combination with
a plurality of cy 1111(:{@13 of a valve chamber,
2 Totatable valve in said chamber , ports ex-
tending from said cylinders and opening
into the valve chamber substantially in a
plane perpendicular to the axis of the valve,
sald valve comprising an annular enlar ﬂe-

ment or dislk melimed to the axigs of romh_on

and positioned to connect each of said ports
alternately with the valve chamber on op-
posite sides of said disk ag the disk 1s ro-
tated.

30. In a power unit, the combination with
a plurality of cylmdel.s of a valve chamber,
ports extending from said cylinders to the
valve Chﬂ-lﬂb%lﬁ an 1nclined disk within the

valve chamber fo*mma a valve controlling
the flow of an oper rating ﬂmd to and from
the cylinders, pistens within said cylinders,
a drive shatt connected to the pistons, gear-
g between the drive shaft and said valve
tor causing the rotation of the valve at the
same angular velocity as the drive shaft, and
pressure and exhaust ports extending from
the valve chamber.

In testimony whereet, 1 have smned my
name to this SlJec:tﬁemmn in the presence of

two subscribing witnesses.

AUGUST SUNDH.

Witnesses:
James (. BerozLi,
JoruN K. Runn.
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