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&) Two-speed valve in-star motor.

@ A rotary fluid pressure device is disclosed of the
type including a gerotor gear set including a ring
member (19) and a star member (23). Both manifold
valving and commutator valving are accomplished at

an interface between an end surface (42) of the star’

{23) and an end surface (41) of an endcap member
(17). The endcap (17) defines three concentric pres-
sure chambers (43), (51) and (47), and the star
defines three concentric manifold zones (63), (67),
and (65) which are in continuous communication with
the pressure chambers (43), (51) and (47), respec-
tively. The various manifold zones (63), (67), and
(65) defined by the star communicate with fiuid ports
(69), (77) and (73), respectively which are aiso de-
fined by the end surface (42) of the star (23). A valve
spool (97) is selectively operable between a first
condition providing communication between the
manifold zones (63) and (67) to achieve a low-speed,
high-torque (LSHT) mode of operation, and a second
condition providing communication between the
manifold zones (67) and (65) to achieve a high-
speed, low-torque (HSLT) mode of operation.
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TWO-SPEED VALVE-IN-STAR MOTOR

CROSS-REFERENCE TO RELATED APPLICA-

TION
This application is a continuation-in-part of cor-

responding application USSN 858,151, filed May 1,
1986.

BACKGROUND OF THE DISCLOSURE

The present invention relates to rotary fluid
pressure devices, and more particularly, to such
devices which include gerotor displacement
mechanisms utilizing low-speed, commutating val-
ving.

In conventional gerotor motors utilizing low-
speed, commutating valving (i.e., the rotary valve
element rotates at the speed of rotation of the
gerotor star rather than the orbiting speed of the
star) the valving action has been accomplished by
means of a rotary valve member and a stationary
valve member, with both valve members being
separate and distinct from the gerotor displacement
mechanism. One disadvantage of the conventional
gerotor motor valving arrangements has been the
occurrence of "liming" errors, especially in motor
designs in which the rotary valve element was
driven by the motor output shaft or the dogbone
shaft. When torque wind-up of the dogbone shaft
occurs, the relative positien of the gerotor star and
the rotary valve deviates from the theoretical posi-
tion, resulting in an error in the valve "timing”, i.e.,
the communication of fluid into and out of the
volume chambers as they expand and contract.
Another disadvantage of arrangements in which the
stationary and rotary valve elements are separate
from the gerotor mechanism is simply the exces-
sive number of parts required and the resulting
expense.

It has been recognized for a number of years
that one solution to the types of problems men-
tioned above is the provision of a gerotor motor in
which a portion of the gerotor star itself comprises
the rotary valve member ("valve-in-star”). It has
been recognized that a valve-in-star design should
substantially eliminate valve timing errors because
of the fixed relationship between the star and the
rotary valve ports. In addition, having fewer ele-
ments surrounded by leakage clearances and few-
er elements requiring some sort of pressure bal-
ancing results in a motor capable of achieving both
higher volumetric efficiency as well as higher me-
chanical efficiency. U. S. Patent No. 3,825,376 ii-
lustrates one fairly early attempt at a valve-in-star
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design. However, each of the rotary poris asso-
ciated with the gerotor star opened directly into the
volume chamber, thus interrupting the star profile,
which has long been recognized as being undesira-
ble.

A more recent attempt to provide a satisfactory
valve-in-star gerotor motor is illustrated in U. S.
Patent No. 4,411,606, in which the "manifold val-
ving" or directional valving occurs between the star
and the endcap, while the commutating valving
occurs at the axially opposite end face of the star,
at the interface of the star and an adjacent valve
plate. Such an arrangement effectively requires that
the valving be "fixed clearance”, as opposed to
being pressure balanced or pressure overbalanced.
In addition, the arrangement in U. S. 4,411,606
requires a plurality of axial bores extending through
the star to communicate between the opposite
ends of the star. If such bores are fairly smalil,
there is too much flow restriction, and too large a
pressure drop within the motor, which reduces me-
chanical efficiency of the motor. On the other hand.
if such bores are large enough to avoid excessive
flow restriction, the result is a weakening of the
star.

Accordingly, it is an object of the present in-
vention to provide an improved low-speed, high-
torque gerotor motor utilizing a valve-in-star design
which substantially overcomes the problems of the
prior art devices.

It is a further object of the present invention to
provide a device in which both the manifold valving
action and the commutating valving action occur at
the interface of the gerotor star and the endcap
disposed adjacent the star.

Low-speed, high-torque gerotor motors of the
type to which this invention relates have typically
been utilized in systems in which the relief valve
would be set at approximately 3,500 psi, and in
which the motor would operate at approximately
3,000 psi. More recently, there has been increasing
demand in the marketplace for motors capable of
operating at relatively high pressures, at least inter-
mittently, in systems in which the relief valve may
be set as high as 4,500 psi or even 5,000 psi.

In the valve-in-star motor shown in above-cited
3.825,376, the variation in the number of volume
chambers communicating with the ports, and the
resulting torque ripple, make the motor shown
therein unsuitable for high-pressure applications.

The motor shown in above-cited 4,411,606 is
similarly unsuitable for high-pressure applications
because of the "fixed clearance" type of valving
which is inherent by virtue of valve action occurring
between opposite end faces of the star and adja-
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cent members fixed to the end surfaces of the
gerotor ring. As is well known to those skilled in the
art, subjecting a fixed clearance valve to relatively
higher pressures would result in excessive "cross-
port” leakage, and reduced volumetric efficiency.

Accordingly, it is another important object of
the present invention to provide an improved low-
speed, high-torque gerotor motor utilizing a valve-
in-star design wherein the motor is capable of
being used in relatively higher pressure applica-
tions.

It has also been an object of those skilled in
the art to provide a simple, but efficient, two-speed
. gerotor motor. As used herein, the term "two-
speed” means that for any given rate of fluid flow
into the motor, it is possible to select between two
different motor output speeds; a high-speed (low-
torque), and the conventional low-speed (high-
torque). U. S. Patent No. 3,778,198 discloses the
basic concept for achieving two-speed operation of
a gerotor motor. The motor shown in the reference
patent is of the spool valve type which has been
limited to relatively lower pressures and torques,
because of the fixed diametral clearance between
the rotating spool valve and the adjacent cylindrical
housing surface.

More recently, U. S. Patent No. 4,480,971, as-
signed to the assignee of the present invention,
teaches a two-speed gerotor motor of the disk
valve type which, therefore, is more suited for
applications requiring relatively higher pressures
and torques. Although it is believed that the device
shown in U. S. 4,480,971 will result in a commer-
cially successful two-speed gerotor motor, the de-
sign disclosed therein is somewhat large and com-
plex, and is subject to the pressure and torque
limitations inherent in disk valve gerotor motors.

Accordingly, it is still another object of the
present invention to provide an improved low-
speed, high-torque gerotor motor utilizing a valve-
in-star design which includes the ability for the
motor to operate in either the low-speed, high-
torque mode or the high-speed, low-torque mode.

SUMMARY OF THE INVENTION

The above and other objects of the present
invention are accomplished by the provision of an
improved rotary fluid pressure device of the gen-
eral type set forth in U. S. Patent No. 4,411,608
wherein the device comprises a housing means
including an endcap member defining a fluid inlet
port and a fluid .outlet port; a gerotor gear set
associated with said housing means and including
an internally-toothed ring member and an
externally-toothed star member eccentrically dis-
posed within the ring member; either the ring
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member or the star member has orbital movement
relative to the other of the members, and the star
member has rotational movement relative to the
ring member and the housing means; the internal
teeth of the ring member and the external teeth of
the star interengage to define a plurality N + 1 of
expanding and contracting fluid volume chambers
during the relative orbital and rotational move-
ments; the device includes a shaft means and
means operable to transmit the rotational move-
ment of the star member {o the shaft means; the
endcap member defines a first fluid pressure
chamber in continuous communication with either
the inlet or outlet port, and a second fluid pressure
chamber in continuous communication with the oth-
er port; the star member defines a first manifold
zone in continuous fluid communication with the
first fluid pressure chamber, and a second manifold
zone in continuous fluid communication with the
second fluid pressure chamber; the star member
includes an end surface disposed toward the end-
cap member and defining first and second sets of
fluid ports, the first set of fluid ports being in
continuous fluid communication with the first mani-
fold zone, and the second set of fluid ports being in
continuous fluid communication with the second
manifoid zone.

The improved device is characterized by: (a)
the end surface of the star member is in sliding,
sealing engagement with an adjacent surface of the
endcap member; (b) the endcap member defines a
third fluid pressure chamber and a control fluid
passage in communication with the third fluid pres-
sure chamber; (c) the star member defines a third
manifold zone in continuous fluid communication
with the third fluid pressure chamber; (d) the end
surface of the star member defines a third set of
fluid ports in continuous fluid communication with
the third manifold zone; (e) the adjacent surface of
the endcap member defines a plurality N + 1 of
valve passages. each of the valve passages being
in continuous fluid communication with one of the
expanding and contracting fluid volume chambers:
(f) the first, second and third sets of fluid ports are
in commutating fluid communication with the plural-
ity N + 1 of valve passages, defined by the
endcap member, in response to the relative rota-
tional movement of the star member; and (g) a
valve means is selectively operable between a first
condition communicating the control fluid passage
to the first fluid pressure chamber, and a second
condition communicating the control fluid passage
to the second fluid pressure chamber.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an axial cross-section of a normally
low-speed, high-torque gerotor motor made in ac-
cordance with the present invention.

FIG. 2 is a transverse cross-section, showing
the surface of the endcap member, taken on line 2-
2 of FIG. 1, and on the same scale.

FIG. 3 is a transverse cross-section, showing
the end surface of the gerotor gear set adjacent the
endcap, taken on line 3-3 of FIG. 1, and on the
same scale.

FIG. 4 is an enlarged plan view, similar to
FIG. 3, showing a preferred embodiment of a gero-
tor star made in accordance with the present inven-
tion.

FIGS. 5a, 5b, and 5c are fragmentary, some-
what simplified cross-sections taken through the
gerotor star of FIG. 4 at three different locations,
and on the same scale as FIG. 4.

FIGS. 6 and 7 are views partly in schematic,
and partly in fransverse cross-section on line 6-8 of

FIG. 1, illustrating the operation of the hydraulic

circuit associated with the present invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

Referring now to the drawings, which are not
intended to limit the invention, FIG. 1 illustrates a
low-speed. high-torque gerotor motor. The hydrau-
lic motor shown in FIG. 1 comprises a plurality of
sections secured together, such as by a plurality of
bolts 11. The sections of the motor include a shaft
housing portion 13, a gerotor displacement mecha-
nism 15, and an endcap member 17.

The gerotor displacement mechanism 15 (best
seen in FIG. 3) is well known in the art, is shown
and described in great detail in U. S. Patent No.
4,343,600, which is assigned to the assignee of the
present invention, is incorporated herein by refer-
ence, and therefore will be described only briefly
herein. More specifically, the displacement mecha-
nism 15 is a Geroler® gear set comprising an
internally-toothed ring member 19 defining a plural-
ity of generally semi-cylindrical openings, with a
cylindrical roller member 21 disposed in each of
the openings, and serving as the internal teeth of
the ring member 19. Eccentrically disposed within
the ring 19 is an externally-toothed star 23, typi-
cally having one less external tooth than the num-
ber of internal teeth 21, thus permitting the star 23
to orbit and rotate relative to the ring member 19.
The relative orbital and rotational movement be-
tween the ring 19 and the star 23 defines a plurality
of expanding fluid volume chambers 25 and a
plurality of contracting fluid volume chambers 27,
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as is well known in the art.

Referring again primarily to FIG. 1, the star 23
defines a plurality of straight, internal splines 29,
which are in engagement with a set of external
crowned splines 31 formed on one end of a main
drive shaft 33. Disposed at the opposite end of the
main drive shaft 33 is another set of external,
crowned splines 35, adapted to be in engagement
with another set of straight, internal splines defined
by some form of rotary output such as a shaft or
wheel hub. As is well known to those skilled in the
art, gerotor motors of the type to which the inven-
tion relates may include a rotary output shaft, sup-
ported by suitable bearings, such as is illustrated in
U. 8. 4,343,600, and it will be understood that the
invention is not limited to any particular configura-
tion of output shaft. It is essential only that the
device include some form of shaft means operable
to transmit the rotary motion of the star 23.

In the subject embodiment, because the ring
member 19 includes nine internal teeth 21 and the
star 23 includes eight external teeth, eight orbits of
the star 23 result in one complete rotation thereof
and one complete rotation of the output end of the
main drive shaft 33 as is well known in the art.

Referring now to FIG. 2, in conjunction with
FIG. 1, the endcap member 17 includes a fluid inlet
port 37 and a fluid outlet port 39. The endcap
member 17 includes an end surface 41 in sliding
sealing engagement with an end surface 42 (see
FIG. 1) of the star 23 and disposed adjacent the
gerotor gear set 15. The end surface 41 defines a
fluid pressure chamber 43 which is in fluid commu-
nication with the fluid inlet port 37, through a fluid
passage 36, by means of a tubular member 45
which is pressed into a circular opening defined by
the endcap 17. The end surface 41 further defines
an annular fluid pressure chamber 47 which is
preferably disposed to be concentric with the fluid
pressure chamber 43. The pressure chamber 47 is
in fluid communication with the fluid outlet port 39
by means of a passage 49.

Disposed radially between the fluid pressure
chambers 43 and 47 is an annular fluid pressure
chamber 51, which is in fluid communication with a
cored passage 53, defined by the endcap member
17, by means of a generally tubular member 55.
The tubular member 55 is pressed into a circular
opening in the endcap member 17 and serves to
separate the anndlar fluid pressure chambers 47
and 51.

The end surface 41 of the endcap member 17
further defines a plurality of stationary valve pas-
sages 57, also referred to in the art as "timing
slots". In the subject embodiment, each of the
valve passages 57 would typically comprise a radi-
ally oriented, milled siot, each of which would be
disposed in permanent, continuous fluid commu-
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nication with an adjacent one of the volume cham-
bers 25 or 27. Preferably, the valve passages 57
are disposed in a generally annular pattern which is
concentric relative to the annular fluid pressure
chambers 43, 47 and 51, as is illustrated in FIG. 2.

Referring now primarily to FIG. 4, in conjunc-
tion with FIG. 1, the externally-toothed star 23 will
be described in greater detail. Although not an
essential feature of the invention, it is preferable
that the star 23 comprise an assembly of two
separate parts. In the subject embodiment, the star
23 comprises two separate powdered metal parts,
including a main portion 59, which includes the
external teeth, and an insert or plug 61. The main
portion 59 and the insert 61 cooperate o define the
various fluid zones, passages and ports which will
be described subsequently.

Referring now primarily to FIGS. 4 and 5, the
star 23 defines a central manifold zone 83, which is
in continuous fluid communication with the pres-
sure chamber 43. Concentric with the manifold
zone 63 is another outer manifold zone 65, which is
in continuous fluid communication with the annular
pressure chamber 47. Disposed radially between
the manifold zones 63 and 65, and concentric
therewith, is an intermediate manifold zone 67,
which is in continuous fluid communication with the
annular pressure chamber 51. As may best be
seen in FIG. 4, the use of the term "zone" in
regard to the manifold zones 83, 65 and 67 will be
understood by those skilled in the art to mean and
include either a single opening (as in the case of
the manifold zone 83), or a plurality of separate,
circumferentially spaced openings (as in the case
of the manifold zones 65 and 67).

The end.surface 42 of the star 23 defines a set
of fluid ports 69, each of which is in fluid commu-
nication with the central manifold zone 63 by
means of a fluid passage 71 (see FIG. 5A). In the
subject embodiment, there are four of the ports 69
and fluid passages 71.

The end surface 42 of the star 23 further
defines a set of fluid ports 73, each of which is in
fluid communication with one of the openings of
the outer manifold zone 65 by means of a fluid
passage 75. In the subject embodiment, there are
eight of the fiuid ports 73 and of the fluid passages
75.

The end surface 42 of the star 23 alsc defines
a set of fluid ports 77, each of which is in continu-
ous fluid communication with one of the openings
of the intermediate manifold zone 67 by means of
a fluid passage 79. In the subject embodiment,
there are four of the fluid ports 77 and of the fluid
passages 79.

As is well known to those skilled in the art,
because there are nine of the internal teeth 21,
there are nine of the valve passages 57. As the star
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23 orbits and rotates relative to the ring member
19, the set of eight fluid ports 69 and 73 engage in
a low-speed, commutating valving action with re-
spect to the valve passages 57. The result is that
communication occurs only between the fluid ports
69 and 73 and the valve passages 57 which are
instantaneously in fluid communication with one of
the expanding volume chambers 25. At the same
time, low-pressure exhaust fluid is communicated
from the contracting volume chambers 27 through
those valve passages 57 which are instantaneously
in communication therewith, and this exhaust fluid
then flows into certain of the fluid ports 77 which
are instantaneously in communication with the par-
ticular valve passages 57 containing exhaust fluid.

Referring now primarily to FIG. 1 again, it may
be seen that the shaft housing portion 13 defines a
recess 81, and seated within the recess 81 is a
pressure-balancing plate 83. The balancing plate
83 defines a plurality of openings 85, each of which
is in communication with one of the volume cham-
bers 25 or 27. Each of the openings 85 commu-
nicates with a pressure-balancing recess 87 which
is disposed on the side of the plate 83 opposite the
gerotor gear set 15. ltems 81 through 87 have
been recited herein primarily for the purpose of
completeness. Because pressure balancing is gen-
erally well known in the art of gerotor motors and
forms no essential part of the present invention,
there will be no further detailed description of the
pressure-balancing plate 83 or of the size or shape
of the recesses 87. It will be understood by those
skilied in the art that the pressure-balancing plate
83 may be used either to "balance” the star 23 in
the axial direction, such that the hydraulic forces
acting on the star 23 in opposite directions are
approximately the same, or alternatively, the
pressure-balancing plate 83 may be used to
"overbalance” the star 23 into tight sealing engage-
ment with the end surface 41 of the endcap mem-
ber 17.

Reference will now be made primarily to FIG. 6
which is a view partly in cross-section (on line 6-8
of FIG. 1) and partly in schematic. The endcap
member 17 defines a spool bore 91 which is inter-
sected by the fluid passages 36, 49, and 53, at
locations axially spaced apart as shown in FIG. 6.
The axially opposite ends of the spool bore 91 are
closed by a pair of threaded fittings 93 and 95, and
disposed within the spool bore 91 is a valve spool
97. The valve spool 97 is biased toward the left in
FIG. 6 by a spring member 99, and is biased
toward the right, to the position shown in FIG. 6 by
fluid pressure in pressure chamber 101. The fluid
pressure needed {o bias the valve spool 87 to the
position shown in FIG. 8 may be communicated to
the pressure chamber 101 in any one of several
ways well known to those skilled in the art, and
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which form no part of the present invention.

With the valve spool 97 biased to the position
shown in FIG. 6, and assuming that the inlet port
37 is communicated to a source of high-pressure
fluid, there will be high pressure in both of the fluid
passage 36 and 53, as well as in the pressure
chambers 43 and 51. As a result, as the star 23
orbits and rotates, high pressure will be commu-
nicated from the pressure chamber 43 into the
central manifold zone 63, and from the pressure
chamber 51 into the intermediate manifold zone 67.
Therefore, high-pressure fluid will be present in all
of the fluid ports 69 and fluid ports 77, from where
high pressure will be communicated through the
respective fluid passages 57 into the expanding
volume chambers 25 (shading indicates high pres-
sure fluid), causing the star 23 to orbit in a clock-
wise direction, while rotating in a counterclockwise
direction, as viewed in FIG. 6. At the same time,
low-pressure fluid is communicated from the con-
tracting volume chambers 27 through the respec-
tive fluid passages 57 into certain of the fluid ports
73. Exhaust fluid from the ports 73 is commu-
nicated through the outer manifold zone 85 to the
pressure chamber 47, and from there through the
fluid passage 49 to the outlet port 39. Therefore,
with the valve spool 97 in the position shown in
FIG. 6. high-pressure fluid is communicated to all
four of the expanding volume chambers 25, while
exhaust fluid is communicated from all four of the
contracting volume chambers 27, and the gerotor
motor operates in a normal low-speed, high-torque
(LSHT) mode.

Referring now to FIG. 7, the device of the
present invention will be described in connection
with operation in the high-speed, low-torque
(HSLT) mode. In order to select the HSLT mode, it
is necessary to reduce the fluid pressure in the
pressure chamber 101 sufficiently to permit the
spring member 99 to bias the valve spool 97 to the
position shown in FIG. 7 in which the fluid pas-
sages 49 and 53 are in relatively unrestricted com-
munication, and both are blocked from fluid com-
munication with the fluid passage 36. In this mode
of operation, with high-pressure communicated to
the inlet port 37, there will be high pressure in only
pressure chamber 43, while both of the pressure
chambers 51 and 47 are in communication with
fow-pressu. 2 fluid, by means of the fluid passages
53 and 49, respectively.

In the HSLT mode, high-pressure fluid is com-
municated from the pressure chamber 43 through
the central manifold zone 63 into the fluid ports 69.
As may be seen in FIG. 7, this results in commu-
nication of high-pressure fluid into only two of the
expanding volume chambers 25. At the same time,
exhaust fluid from the contracting volume cham-
bers 27 is communicated through the associated
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fluid ports 73, outer manifold zone 65, and pres-
sure chamber 47 as described in connection with
FIG. 6. However, because the fluid passages 49
and 53 are in open communication, a portion of the
low-pressure exhaust fluid from the contracting voi-
ume chambers 27 is communicated through the
fluid passage 53 and into the pressure chamber 51,
and from there into the intermediate manifold zone
67 and through the fluid ports 77 into the other two
of the expanding volume chambers 25. In other
words, with the same volume of high-pressure fluid
communicated to the inlet port 37 as in the LSHT
mode will now, in the HSLT mode, be commu-
nicated to only half of the expanding volume cham-
bers 25, thus resulting in orbital and rotational
movement of the star 23 at twice the speed, but
with only half as much torque.

Although the present invention has been de-
scribed in connection with an embodiment wherein
the star 23 rotates at twice the speed, but only haif
the torque in the HSLT mode, it should be clear to
those skilled in the art that the invention is not so
limited. The number of ports and passages. etc.,
can be varied from that shown herein to achieve
speed ratios other than 2:1. The invention has been
described in great detail sufficient to enable one
skilled in the art to make and use the same. It is
apparent that various alterations and modifications
will occur to those skilled in the art, and it is
intended to include all such alterations and modi-
fications as part of the invention, insofar as they
come within the scope of the appended claims.

Claims

1. A rotary fluid pressure device of the type
comprising housing means (13) including an end-
cap member (17) defining a fluid inlet port (37) and
a fluid outlet port (39); a gerotor gear set (15)
associated with said housing means and including
an internally-toothed ring member (19), and an
externally-toothed star member (23) eccéntrically
disposed within said ring member; one of said ring
member and said star member having orbital
movement relative to the other of said members,
and said star member having rotational movement
relative to said ring member and said housing
means; the internal teeth (21) of said ring member
and the external teeth of said star member interen-
gaging to define a plurality N + 1 of expanding
(25) and contracting (27) fluid volume chambers
during said relative orbital and rotational move-
ments; shaft means (33) and means (29,31) op-
erable to transmit said rotational movement of said
star member to said shaft means; said endcap
member (17) defining a first fluid pressure chamber
(43) in continuous fluid communication with said
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one of said fluid inlet port and said fluid outlet port,
and a second fluid pressure chamber (47) in con-
tinuous fluid communication with the other of said
fluid inlet port and said fluid outlet port; said star
member defining a first manifold zone (63) in con-
tinuous fluid communication with said first fluid
pressure chamber, and a second manifold zone
(65) in continuous fluid communication with said
second fluid pressure chamber; said star member
including an end surface (42) disposed toward said
endcap member and defining first (69) and second
(73) sets of fluid ports, said first set of fluid ports
being in continuous fluid communication with said
first manifold zone, and said second set of fluid
ports being in continuous fluid communication with
said second manifold zone, characterized by:

{a) said end surface of said star member
being in sliding, sealing engagement with an adja-
cent surface (41) of said endcap member;

(b) said endcap member defining a third
fluid pressure chamber (51) and a control fluid
passage (53) in communication with said third fluid
pressure chamber; '

(c) said star member defining a third mani-
fold zone (67) in continuous fluid communication
with said third fluid pressure chamber;

(d) said end surface of said star member
defining a third set of fluid ports (77) in continuous
fluid communication with said third manifold zone;

(8) said adjacent surface of said endcap
member defining a plurality N + 1 of valve pas-
sages (57), each of said valve passages being in
continuous fluid communication with one of said
expanding and contracting fluid volume chambers;

(fy said first, second, and third sets of fluid
ports being in commutating fluid communication
with said pilurality N + 1 of valve passages, de-
fined by said endcap member, in response to said
relative rotational movement of said star member;
and

(g) valve means (97) selectively operable
between a first condition (FIG. 6) communicating
said control fluid passage to said first fluid pressure
chamber, and a second condition (FIG. 7) commu-
nicating said control fluid passage to said second
fluid pressure chamber.

2. A rotary fluid pressure device as claimed in
claim 1 characterized by said second pressure
chamber surrounding said first fluid pressure
chamber, and said third fluid pressure chamber
being disposed radially between said first and sec-
ond fluid pressure chambers.

3. A rotary fluid pressure device as claimed in
claim 2 characterized by said third manifold zone
being disposed radially bétween said first and sec-
ond manifold zones.
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4, A rotary fluid pressure device as claimed in
claim 1 characterized by said first, second, and
third fluid pressure chambers being generaily an-
nular, said third fluid pressure chamber surround-
ing said first fluid pressure chamber, and said
second fluid pressure chamber surrounding said
third fluid pressure chamber.

5. A rotary fluid pressure device as claimed in
claim 4 characterized by said first, second, and
third manifold zones being generaily annular, said
third manifold zone surrounding said first manifold
zone, and said second manifold zone surrounding
said third manifold zone.

6. A rotary fluid pressure device as claimed in
claim 1 characterized by said first, second, and
third sets of fluid ports being defined solely by said
end surface of said star member.

7. A rotary fluid pressure device as claimed in
claim 1 characterized by said first (69), second
(73), and third (77) sets of fluid ports being in fluid
communication with said first (63), second (65), and
third (67) manifold zones, respectively, by means
of first (71), second (75), and third (79) fluid pas-
sage means, respectively.

8. A rotary fluid pressure device as claimed in
claim 7 characterized by said first and third fiuid
passage means being disposed entirely within said
star member.

9. A rotary fluid pressure device as claimed in
claim 8 characterized by said second fluid passage
means being disposed entirely within said star
member.

10. A rotary fluid pressure device as claimed in
claim 1 characterized by said plurality N + 1 of
valve passages defined by said adjacent surface of
said endcap being disposed in a generally annular
pattern which is generally concentric about said
second fluid pressure chamber.

11. A rotary fluid pressure device as claimed in
claim 1 characterized by said first and third sets of
fluid ports defined by said end surface of said star
member comprising a plurality N of fluid ports.

12. A rotary fluid pressure device as claimed in
claim 11 characterized by said first and third sets
of fluid ports, and said second set of fluid ports
together comprising a plurality 2N of fluid ports.

13. A rotary fluid pressure device as claimed in
claim 1 characterized by said star member inciud-
ing an axially opposite second end surface, said
housing means (13) and said second end surface
cooperating to define pressure-balancing means
(81-87), to effect axial pressure balancing of said
star member.

14. A rotary fiuid pressure device as ciaimed in
claim 13 characterized by said pressure balancing
means being operable to effect a pressure overbal-
ance of said star member axially toward said end-
cap member.
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15. A rotary fluid pressure device as claimed in
claim 1 characterized by said first condition of said
valve means corresponding to a low-speed, high-
torque mode of operation of said device, and said
second condition of said. valve means correspond-
ing to a high-speed, low-torque mode of operation
of said device.
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