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Description
FIELD OF THE INVENTION

[0001] This invention relates to a swash plate type hy-
draulic pump or motor capable of being applied to hydro-
static transmission (hereinafter called HST), which is
used in a running gear or the like in agricultural machin-
ery, industrial vehicles, and construction machinery ac-
cording to the preamble of claim 1.

BACKGROUND OF THE INVENTION

[0002] HST is a combination of a hydraulic pump and
a hydraulic motor. Consequently, by changing the tilt an-
gle of a swash plate in the hydraulic pump, and by chang-
ing the discharge amount in a range from zero to a max-
imum discharge amount, the rotational velocity of the hy-
draulic motor changes. A vehicle can thus continuously
change speeds from a stopped state to a maximum for-
ward or reverse speed.

[0003] Structures that comprise a single swash plate,
a cylinder block, and a plurality of pistons that are housed
on only one side of the cylinder block are often used as
HST hydraulic pumps or hydraulic motors.

[0004] However, the size of the HST hydraulic pump
orthe hydraulic motor becomes large when a high volume
is needed in the HST hydraulic pump or the hydraulic
motor, respectively. In this case, a large space for mount-
ingthe HST to a vehicle is required, and this is detrimental
to efficiency and cost.

[0005] An opposing type swash plate hydraulic pump
or motor possessing not one swash plate, but instead a
pair of swash plates, has been proposed in JP 50-115304
A as a way to make it possible to reduce the size of a
hydraulic pump or a hydraulic motor.

[0006] Furthermore, DE 2609185 A1 reveals a swash
plate type hydraulic pump or motor according to the pre-
amble of claim 1.

SUMMARY OF THE INVENTION

[0007] The opposing type swash plate hydraulic pump
or motor has a swash plate disposed on both sides of a
cylinder block. A plurality of pistons are housed in the
cylinder block from both sides thereof, and the pistons
stroke according to the tilt angle of each of the swash
plates.

[0008] In this case the number of pistons can be in-
creased even if the cylinder block is not made larger in
size. Accordingly, the volume of cylinder block can in-
crease when used as a hydraulic pump or a hydraulic
motor.

[0009] However, a hydraulic fluid passage and a valve
mechanism that switches flow of the hydraulic fluid in
order to supply and discharge the hydraulic fluid to and
from the pistons disposed on both sides of the cylinder
block become complex. Further, the hydraulic fluid pas-
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sage becomes complex, and the supply and discharge
efficiency for the hydraulic fluid worsens.

[0010] Itisanobjectofthisinvention toprovide a swash
plate hydraulic pump or motor in which a valve mecha-
nism for switching the flow of hydraulic fluid and a pas-
sage configuration are simplified.

[0011] According to the present invention, the above
and other objects are achieved by a swash plate type
hydraulic pump or motor pursuant to claim 1. Preferred
embodiments are laid-down in the further subclaims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the following, the present invention is ex-
plained in greater detail by means of embodiments there-
of in conjunction with the accompanying drawings
wherein:

FIG. 1 is a cross sectional view of a piston motor that
shows an embodiment of this invention.

FIG. 2A is a left front surface view of a port block,
FIG. 2B is a right front surface view of the port block,
and FIG. 2Cis across sectional view of the port block
along a line segment D-D.

FIG. 3A is a cross sectional view of a cylinder block
along a line segment H-H, and FIG. 3B is a longitu-
dinal cross sectional view of the cylinder block.
FIG. 4A is a side view of a bushing, FIG. 4B is a
cross sectional view of the bushing along a line seg-
ment F-F, and FIG. 4C is a cross sectional view of
the bushing along a line segment G-G.

FIG. 5A is a side surface view of a valve body, FIG.
5B is a cross sectional view of the valve body along
a line segment E-E, FIG. 5C is a left front surface
view of the valve body, FIG. 5D is a cross sectional
view of the valve body along a line segment B-B, and
FIG. 5E is a cross sectional view of the valve body
along a line segment C-C.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Embodiments of this invention applied to a hy-
draulic motor of an HST installed in an industrial vehicle
or the like will be explained below based on the appended
drawings.

[0014] Referring to FIG. 1, a hydraulic motor 1 com-
prises a cylindrical case 25 and a port block 50 that is
connected to the case 25. The hydraulic motor 1 is a
swash plate type hydraulic pump or motor. A housing
chamber 24 is provided in inner portions of the cylindrical
case 25 and the port block 50. A cylinder block 4, a first
swash plate 30, and a second swash plate 40 are housed
in the housing chamber 24.

[0015] The cylinder block 4 is joined on an axis of a
shaft 5 that is disposed in a center portion of the case
25, and the shaft 5 and the cylinder block 4 rotate inte-

grally.
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[0016] Consequently, a distal end portion of the shaft
5 is connected to an inner circumference of the cylinder
block 4, through a spline 29. The shaft 5 is supported by
the case 25, through a bearing 28, in an area where it
passes through the case 25. The shaft 5 goes through a
side wall of the case 25 and projects out to an outside
portion. A final reduction gear, a differential gear, and the
like (not shown) are connected to the shaft 5, and rotation
of the shaft 5 is transmitted to wheels on the left and right
sides of the vehicle.

[0017] On the other hand, an outer circumferential sur-
face of the cylinder block 4 is supported by two bearings
26 and 27, and is supported so as to be free to rotate
with respect to an inner circumference of the case 25. A
rotational member comprising the cylinder block 4 and
the shaft 5 is therefore supported through the three bear-
ings 26, 27, and 28 with respect to the case 25.

[0018] A first cylinder bore 6 and a second cylinder
bore 7 are formed in the cylinder block 4 so as to open
on both sides of the cylinder block 4. The first cylinder
bore 6 and the second cylinder bore 7 are disposed co-
axially and communicate with each other. A plurality of
the first cylinder bores 6 and the second cylinder bores
7 are disposed having fixed gaps on a pitch circle PC
centered about a rotation axis of the cylinder block 4.
[0019] Afirst piston 8 and a second piston 9 are insert-
ed into the first cylinder bore 6 and the second cylinder
bore 7, respectively, in opposite directions, forming a vol-
ume chamber 10 therebetween. One end of the first pis-
ton 8 and one end of the second piston 9 project out from
both end surfaces of the cylinder block 4. A distal end
portion of the first piston 8 and a distal end portion of the
second piston 9 are supported by shoes 21 and 22 that
contact the first swash plate 30 and the second swash
plate 40, respectively.

[0020] As discussed hereinafter, when hydraulic fluid
is supplied to the volume chamber 10, the first piston 8
and the second piston 9 extend while contacting the first
swash plate 30 and the second swash plate 40, respec-
tively. When a rotational force is generated on the cylin-
der block 4 and the first piston 8 and the second piston
9movein aretracting direction, hydraulic fluid discharges
from the volume chamber 10, and the cylinder block 4
thus rotates in the same direction.

[0021] In order to maintain the contact between the
shoes 21 and 22 and the first swash plate 30 and the
second swash plate 40, respectively, the shoe 21 and
the shoe 22 each comprise a ring shape retainer plate
75, a retainer holder 73 that contacts an inner circumfer-
ential portion of the retainer plate 75, and a plurality of
center springs 74 that are disposed between the retainer
holder 73 and the cylinder block 4.

[0022] A tilt angle of the first swash plate 30 and a tilt
angle of the second swash plate 40 can be freely changed
with respect to the shaft center of the cylinder block 4 so
that the effective capacity volume of the hydraulic motor
1 is made variable. A portion of a rear surface 31 of the
first swash plate 30, and a portion of a rear surface 41
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of the second swash plate 40 are consequently formed
having circular shapes, and are supported by a first
swash plate bearing 32 and a second swash plate bear-
ing 42, respectively, so as to be free to tilt.

[0023] Arod shape valve body 60 that can freely rotate
relative to a through hole 12 formed in the center of the
cylinder block 4 is inserted into each of the volume cham-
bers 10 as a valve mechanism for supplying and dis-
charging hydraulic fluid. The valve body 60 is fixed to the
port block 50.

[0024] Referring to FIGs. 2A, 2B, and 2C, a support
hole 55 into which the valve body 60 is inserted is formed
in the port block 50. The support hole 55 possesses a
gap with respect to an outer circumferential surface of
the valve body 60, and three seal rings 56 are disposed
between the support hole 55 and the valve body 60
(shown in FIG. 1). Three annular grooves 57 are formed
side by side in an inner circumferential surface of the
support hole 55, and each of the annular grooves 57
holds one of the seal rings 56.

[0025] Referring to FIG. 1, two pins 58 are disposed
between the port block 50 and the valve body 60. The
pins 58 stop the port block 50 and the valve body 60 from
moving relative to one another. The pins 58 are inserted
with a gap between the port block 50 and the valve body
60.

[0026] The support hole 55 elastically supports the
valve body 60 through the seal rings 56. Further, the valve
body 60 fits together with an inner circumferential surface
of the cylinder block 4, through a bushing 70 that is dis-
posed midway between the seal rings 56 (shown in FIG.
3 and FIG. 4). The concentric precision of the valve body
60 with respect to the cylinder block 4 is thus ensured.
[0027] When the gap between the valve body 60 and
the bushing 70 becomes smaller due to fabrication errors
or the like, seal dimensional error is absorbed by elastic
deformation of the seal rings 56 because the valve body
60 is supported by the cylinder block 4 through the seal
rings 56. The valve body 60 is not strongly pressed
against the bushing 70, and thus does not lead to an
increase in wear.

[0028] Referringto FIG. 2C, a pair of entrance and exit
openings 51 are formed in the portblock 50. The entrance
and exit openings 51 are connected to a low pressure
side and a high pressure side of a hydraulic fluid source,
respectively, through pipes (not shown). High pressure
hydraulicfluid is therefore sentin from one of the entrance
and exit openings 51, and low pressure hydraulic fluid is
discharged through the other entrance and exit opening
51.

[0029] Referring to FIGs. 5A, 5B, 5C, and 5D, two an-
nular grooves 62 and 63 are formed in an outer circum-
ferential surface of the valve body 60 that faces the port
block 50. The annular grooves 62 and 63 are positioned
between the seal rings 56 (shown in FIG. 1), and com-
municate with the respective entrance and exit openings
51 (shown in FIGs. 2A, 2B, and 2C) of the port block 50.
[0030] Incontrast, a pair of supply and discharge ports
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61 are formed having a circular arc shape in an outer
circumferential surface of the valve body 60 that faces
the inner circumferential surface of the cylinder block 4.
The supply and discharge ports 61 are disposed sym-
metrically in an outer circumference of the valve body 60.
[0031] Through holes 64 and 65 that extend through
aninner portion of the valve body 60 are formed in parallel
with one another. One end of the through hole 64 com-
municates with the annular groove 62, and the other end
of the through hole 64 communicates with one of the
supply and discharge ports 61. Similarly, one end of the
through hole 65 is connected to the annular groove 62,
and the other end of the through hole 65 communicates
with the other supply and discharge port 61.

[0032] Further, referring to FIG. 1 and FIG. 3, cylinder
ports 11 connect the volume chambers 10 of the cylinder
bores 6 and 7, which are formed in the cylinder block 4,
to the through hole 12 of the inner circumference of the
cylinder block 4. The cylinder ports 11 are disposed ra-
dially in positions opposite to the pair of supply and dis-
charge ports 61 that are opened in the outer circumfer-
ential surface of the valve body 60.

[0033] The cylinder ports 11 therefore communicate in
succession with the pair of supply and discharge ports
61 of the valve body 60 according to rotation of the cyl-
inder block 4.

[0034] Hydraulic fluid guided from the hydraulic fluid
source is therefore supplied to each of the volume cham-
bers 10 through one of the entrance and exit openings
51 of the port block 50 (shown in FIG. 2), the annular
groove 62 of the valve body 60, the through hole 64, one
of the supply and discharge ports 61, and each of the
cylinder ports 11 of the cylinder block 4 (shown in FIG.
1), for example. At this point, the hydraulic fluid that flows
out from each of the volume chambers 10 according to
rotation of the cylinder block 4 is discharged to a tank
through each of the cylinder ports 11 of the cylinder block
4, the other supply and discharge port 61, the through
hole 65 of the valve body 60, the annular groove 63, and
the other entrance and exit opening 51 of the port block
50. The first piston 8 and the second piston 9 thus operate
reciprocally within the first cylinder bore 6 and the second
cylinder bore 7, respectively, causing the cylinder block
4 to rotate.

[0035] Inother words, the first piston 8 and the second
piston 9 extend out according to the tilt angle of the first
swash plate 30 and the second swash plate 40, respec-
tively, while connected to the high pressure side supply
and discharge port 61. The cylinder block 4 rotates in
response to a pushing out force at this point. The first
piston 8 and the second piston 9 retract while connected
to the low pressure side supply and discharge port 61,
and hydraulic fluid is discharged.

[0036] The high pressure hydraulic fluid and the low
pressure hydraulic fluid flow in the inner portion of the
valve body 60, which is inserted into a center portion of
the cylinder block 4, and flows to the volume chambers
10 within the cylinder block 10 via the supply and dis-
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charge ports 61 and the cylinder ports 11. The passage
configuration is thus simple, and there is little flow resist-
ance for the hydraulic fluid. The supply and discharge
efficiency for the hydraulic fluid increases.

[0037] Referring to FIG. 5A, 5B, and 5E, two sets of
groove shape ports 66 that open in an axial direction of
each of the supply and discharge ports 61 are formed in
the outer circumferential surface of one end of the valve
body 60. The groove shape ports 66 are disposed sand-
wiching the supply and discharge ports 61, and extend
in a circular arc shape.

[0038] Hydraulic fluid guided to the supply and dis-
charge ports 61 and the groove shape ports 66 forms an
oil film in the gap between the valve body 60 and the
bushing 70, and the valve body 60 floats and is supported
with respect to the cylinder block 4. The valve body 60
thus rotates smoothly relative to the cylinder block 4.
[0039] When regions of the outer circumferential sur-
face of the valve body 60 having the supply and discharge
port 61 that is connected to the high pressure side, and
the supply and discharge port 61 that is connected to the
low pressure side, are divided in two in a circumferential
direction, the supply and discharge ports 61 and the an-
nular shape port 66 that open in the identical region are
made to communicate with mutually different through
holes 64 and 65.

[0040] In other words, when the through hole 64 that
supplies high pressure is connected to one of the supply
and discharge ports 61, the through hole 65 that guides
low pressure is connected to the annular shape port 66
in the same region. When the through hole 65 of the low
pressure side is connected to the other supply and dis-
charge port 61, the through hole 64 of the high pressure
side is connected to the annular groove port 66 in the
same region.

[0041] Forces that push the valve body 60 to the bush-
ing 70 of the inner circumference of the cylinder block 4
due to pressure guided by the annular shape port 66 and
the supply and discharge port 61 are thus made substan-
tially equal in each region of the high pressure side and
the low pressure side. It thus becomes possible to pre-
vent excess wear that occurs due to a bias in any one of
the circumferential directions that pushes on the valve
body 60. Smoothrelative rotation also becomes possible.
[0042] Referring to FIGs. 3A and 3B, the cylindrical
bushing 70 is disposed in the through hole 12 of the cyl-
inder block 4. The bushing 70 is fixed to the cylinder block
4, thus structuring an inner circumferential wall surface
that slides in contact with the valve body 60.

[0043] Referring to FIGs. 4A, 4B, and 4C, holes 11a
that connect to the cylinder ports 11 are formed in the
bushing 70 at an equal spacing in the circumferential
direction. Dummy ports 72 are formed opposite to the
cylinder ports 11 on both sides of the holes 11a, sand-
wiching the holes 11a, in a rotation center axis O direction
of the cylinder block 4. Each of the dummy ports 72 has
a closed end shape, and is open having a fixed spacing
in the circumferential direction of the bushing 70. The
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number of dummy ports 72 is set to two times the number
of cylinder ports 11.

[0044] The holes 11aare formed in positions opposing
the supply and discharge ports 61. Further, the dummy
ports 72 are formed in positions opposing the annular
shape ports 66.

[0045] Forces that are due to pressure guided by the
cylinder ports 11 and the dummy ports 72, which push
the valve body 60 to the cylinder block 4, can thus be
distributed symmetrically, and with more accuracy, in the
rotation center axis O direction, as described above.
[0046] A pair of rear surface drive pistons 33 and 34
that push the first swash plate 30 from behind are dis-
posed in the port block 50 in FIG. 1 as driving means that
causes the first swash plate 30 to filt.

[0047] By selectively controlling drive pressure that is
guided to the pistons 33 and 34 by using a pressure con-
trol valve (not shown), the tilt angle of the first swash
plate 30 can be switched between two levels. It should
be noted that pressure receiving portions 39a and 39b
that receive drive force from the pistons 33 and 34 are
provided to the first swash plate 30.

[0048] Further, a pair of rear surface drive pistons 43
and 44 that push the second swash plate 40 from the
rear are disposed in the case 25 as driving means that
tilts the second swash plate 40. By selectively controlling
the drive pressure that is guided to the pistons 43 and
44 by using a pressure control valve (not shown), the tilt
angle of the second swash plate 40 can be switched be-
tween two levels. Receiving portions 49a and 49b that
receive drive force from the rear surface drive pistons 43
and 44 are provided to the second swash plate 40.
[0049] It should be noted that the first swash plate 30
and the second swash plate 40 are provided so that at
maximum tilt, the tilt directions thereof are opposite. In
other words, in the state of FIG. 1, the second swash
plate 40 tilts in the clockwise direction, and the first swash
plate 30 tilts in the counter clockwise direction.

[0050] The displacement (effective capacity volume)
of the hydraulic motor 1 changes in three stages by
switching the drive pressure that is guided by the pistons
33 and 34, and the pistons 43 and 44.

[0051] FIG. 1 shows positions of the first swash plate
30 and the second swash plate 40 where the displace-
ment of the hydraulic motor 1 is in an intermediate value.
In these positions high pressure is guided to the pistons
33 and 44, and low pressure is guided to the pistons 34
and 43. The tilt of the first swash plate 30 thus becomes
aminimum (intermediate state), and the tile of the second
swash plate 40 becomes a maximum. It should be noted
that the receiving portion 39b of the first swash plate 30
contacts a bottom surface 50a of the port block 50, and
the receiving portion 49a of the second swash plate 40
contacts a bottom surface 25a of the case 25 in this case.
[0052] In this state the displacement is determined by
reciprocal motion of the second piston 9 according to the
tilt angle of the second swash plate 40. The displacement
of the hydraulic motor 1 in this case becomes one-half
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of the maximum capacity volume.

[0053] In contrast, when low pressure is guided to the
piston 33 and high pressure is guided to the piston 34 on
the first swash plate side from the state of FIG. 1, the first
swash plate 30 also tilts. In this case the first piston 8
also moves reciprocally according to the tilt angle of the
first swash plate 30. The capacity volume of the volume
chamber 10 thus changes according to the total stroke
of the first piston 8 and the second piston 9. The displace-
ment of the hydraulic motor 1 in this state becomes the
maximum-capacity volume.

[0054] In addition, when high pressure is guided to the
piston 43 and low pressure is guided to the piston 44 on
the second swash plate side from the state of FIG. 1, the
second swash plate 40 stands up perpendicularly with
respect to the tilted state shown in the figure, and the tilt
angle becomes substantially zero. In this case the stroke
of the second piston 9 becomes zero, and the stroke of
the first piston 8 is also zero. Accordingly, a capacity vol-
ume change in the volume chamber 10 does not occur,
and the displacement of the hydraulic motor 1 becomes
a minimum.

[0055] When the displacement of the hydraulic motor
1 is the maximum value, the rotational velocity of the
hydraulic motor becomes a maximum, while the rotation-
al velocity of the hydraulic motor 1 takes on an interme-
diate value when the displacement of the hydraulic motor
1 is the intermediate value. The rotational velocity be-
comes zero in this embodiment when the displacement
is the minimum.

[0056] The rotational velocity of the hydraulic motor 1
changes in proportion to the flow rate of the hydraulic
fluid that is sent in from a hydraulic pump (not shown).
Consequently, the transmission ratio as an HST changes
by thus switching the displacement (effective capacity
volume) of the hydraulic motor 1.

[0057] The first piston 8 and the second piston 9 are
provided to the hydraulic motor 1, and the maximum ca-
pacity volume thus becomes larger even when the diam-
eter of the cylinder block 4 remains the same. Accord-
ingly, it becomes possible to make the hydraulic motor 1
smaller and lighter weight even though the effective ca-
pacity volume is large.

[0058] Thisinventionis notlimited by the embodiments
described above, and this invention can also be applied
to a swash plate type hydraulic pump.

Claims

1. A swash plate type hydraulic pump or motor com-
prising:

a cylinder block (4) supported so as to be free
to rotate within a pump case (25);

a plurality of cylinder bores (6, 7) formed in the
cylinder block (4) from both sides in an axial di-
rection, respectively, the plurality of cylinder
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bores (6, 7) communicating with each other;

a first piston (8) inserted into the cylinder bore
(6) of one side of the cylinder block (4);

a second piston (9) inserted into the cylinder
bore (7) of the other side of the cylinder block
4 ;

a volume chamber (10) formed in inner portion
of the cylinder bore (6, 7) and defined by the first
piston (8) and the second piston (9);

a first swash plate(30) disposed on one side in
an axial direction of the cylinder block (4), with
which the first piston (8) is in sliding contact;

a second swash plate (40) disposed on the other
side in an axial direction of the cylinder block
(4), with which the second piston (9) is in sliding
contact;

a rod shape valve body (60) that is inserted into
a through hole (12) formed in a shaft center of
the cylinder block (4), the rod shape valve body
(60) relatively rotating to the cylinder block (4);
a pair of supply and discharge ports (61) that
are disposed in an outer circumferential surface
of the valve body (60) and that open in symmet-
rical positions in a circumferential direction;

a pair of passages (64, 65) that extend in an
inner portion of the valve body (60) in an axial
direction and that are each connected to one of
the pair of supply and discharge ports (61), guid-
ing high pressure and low pressure hydraulic
fluid; and

cylinder ports (11) formed in the cylinder block
(4) and disposed in positions opposing the sup-
ply and discharge ports (61), the cylinder ports
(11) connecting the volume chamber (10) and
the through hole (12) in the shaft center of the
cylinder block (4);

wherein each of the cylinder ports (11) commu-
nicates in turn with the high pressure side supply
and discharge port (61) of the valve body (60)
and the low pressure side supply and discharge
port (61) of the valve body (60) according to ro-
tation of the cylinder block (4),

characterized in that

the hydraulic pump or motor further comprises
a support hole (55) formed in the pump case,
into which an end portion of the valve body (60)
is inserted; and

asealring(56) disposed between the valve body
(60) and the support hole (55);

wherein the end portion of the valve body (60)
is elastically supported by the support hole (55)
through the seal ring(56).

The hydraulic pump or motor as defined in claim 1,
further comprising a bushing (70) disposed in the
through hole (12) of the cylinder block (4), the bush-
ing (70) supporting the other end portion of the valve
body (60).
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3.

The hydraulic pump or motor as defined in claim 1
or 2, further comprising at least one pair of groove
shape ports (66) formed in an outer circumferential
surface of the valve body (60), aligned in an axial
direction with the supply and discharge ports (61),
wherein one of the groove shape ports (66) adjacent
to the high pressure side supply and discharge port
(61) communicates with the low pressure side, and
the other groove shape port (66) adjacent to the low
pressure side supply and discharge port (61) com-
municates with the high pressure side.

The hydraulic pump or motor as defined in claim 3,
further comprising closed end shape dummy ports
(72) formed in an inner circumferential surface of the
through hole (12) of the cylinder block (4), positioned
opposing the groove shape ports (66), wherein the
number of the dummy ports (72) formed is equal to
the number of the cylinder ports (11).

The hydraulic pump or motor as defined in any one
of claims 1-4, further comprising drive pistons (33,
34, 43, 44) that push the first swash plate (30) and
the second swash plate (40) in order to change a tilt
angle of the first swash plate (30) and a tilt angle of
the second swash plate (40), respectively.

Patentanspriiche

1.

Taumelscheiben-Hydraulikpumpe oder

die/der umfasst:

-motor,

einen Zylinderblock (4), der so gelagert ist, dass
er sich in einem Pumpengehause (25) frei dre-
hen kann;

eine Vielzahl von Zylinderbohrungen (6, 7), die
in dem Zylinderblock (4) jeweils von beiden Sei-
ten her in einer axialen Richtung ausgebildet
sind, wobei die Vielzahl von Zylinderblécken (6,
7) miteinander in Verbindung stehen;

einen ersten Kolben (8), der in die Zylinderboh-
rung (6) einer Seite des Zylinderblocks (4) ein-
gefihrt ist;

einen zweiten Kolben (9), der in die Zylinder-
bohrung (7) der anderen Seite des Zylinder-
blocks (4) eingefiihrt ist;

eine Volumenkammer (10), die in eineminneren
Abschnittder Zylinderbohrung (6, 7) ausgebildet
ist und durch den ersten Kolben (8) sowie den
zweiten Kolben (9) begrenzt wird;

eine erste Taumelscheibe (30), die an einer Sei-
te in einer axialen Richtung des Zylinderblocks
(4) angeordnet ist und mit der der erste Kolben
(8) in Gleitkontakt ist;

eine zweite Taumelscheibe (40), die an der an-
deren Seite in einer axialen Richtung des Zylin-
derblocks (4) angeordnet ist und mit der der
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zweite Kolben (9) in Gleitkontakt ist;

einen stangenférmigen Ventilkdrper (60), der in
ein Durchgangsloch (12) eingefiihrt ist, das in
einer Wellenmitte des Zylinderblocks (4) ausge-
bildet ist, wobei sich der stangenférmige Ventil-
kdrper (60) relativ zu dem Zylinderblock (4)
dreht; ein Paar Zufiihr-und-Ablass-Kanale (61),
die in einer AulRenumfangsflache des Ventilkor-
pers (60) angeordnet sind und die sich an sym-
metrischen Positionen in einer Umfangsrich-
tung 6ffnen;

ein Paar Durchlasse (64, 65), die sich in einem
Innenabschnitt des Ventilkérpers (60) in einer
axialen Richtung erstrecken und die jeweils mit
einem des Paars von Zuflihr-und-Ablass-Kana-
len (61) verbunden sind und Hochdruck- sowie
Niederdruck-Hydraulikfluid leiten; und
Zylinderkanale (11), die in dem Zylinderblock (4)
ausgebildet und an Positionen angeordnet sind,
die den Zufiihr-und-Ablass-Kanélen (61) ge-
genilberliegen, wobei die Zylinderkanale (11)
die Volumenkammer (10) und das Durchgangs-
loch (12) in der Wellenmitte des Zylinderblocks
(4) verbinden;

wobei jeder der Zylinderkanale (11) seinerseits
entsprechend der Drehung des Zylinderblocks
(4) mit dem Hochdruckseiten-Zufiihr-und-Ab-
lass-Kanal (61) des Ventilkdrpers (60) und dem
Niederdruckseiten- Zufiihr- und- Ablass- Kanal
(61) des Ventilkérpers (60) in Verbindung steht,
dadurch gekennzeichnet, dass

die Hydraulikpumpe bzw. der Hydraulikmotor
des Weiteren ein Lagerungsloch (55) umfasst,
das indem Pumpengehause ausgebildetist und
in das ein Endabschnitt des Ventilkérpers (60)
eingefuhrt ist; und

ein Dichtungsring (56) zwischen dem Ventilkor-
per (60) und dem Lagerungsloch (55) angeord-
net ist;

wobei der Endabschnitt des Ventilkdrpers (60)
von dem Lagerungsloch (55) Gber den Dich-
tungsring (56) elastisch getragen wird.

Hydraulikpumpe oder -motor nach Anspruch 1,
die/der des Weiteren eine Buchse (70) umfasst, die
in dem Durchgangsloch (12) des Zylinderblocks (4)
angeordnet ist, wobei die Buchse (70) den anderen
Endabschnitt des Ventilkdrpers (60) lagert.

Hydraulikpumpe oder -motor nach Anspruch 1 oder
2, die/der des Weiteren wenigstens ein Paar nuten-
férmiger Kanale (66) umfasst, die in einer Aul3en-
umfangsflache des Ventilkdrpers (60) in einer axia-
len Richtung auf die Zuflihr-und-Ablass-Kanale (61)
ausgerichtet ausgebildet sind, wobei einer der nu-
tenférmigen Kanale (66), der an den Hochdrucksei-
ten-Zuflihr-und-Ablass-Kanal (61) angrenzt, mit der
Niederdruckseite in Verbindung steht und der ande-
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re nutenformige Kanal (66), der an den Niederdruck-
seiten-Zufiihr-und-Ablass-Kanal (61) angrenzt, mit
der Hochdruckseite in Verbindung steht.

Hydraulikpumpe oder -motor nach Anspruch 3,
die/der des Weiteren mit geschlossenem Ende ge-
formte Blindkanale (72) umfasst, die in einer Innen-
umfangsflache des Durchgangslochs (12) des Zy-
linderblocks (4) ausgebildet sind und den nutenfor-
migen Kanalen (66) gegeniiber angeordnet sind,
wobei die Anzahl der ausgebildeten Blindkanale (72)
der Anzahl der Zylinderkanale (11) gleich ist.

Hydraulikpumpe oder -motor nach einem der An-
spriche 1-4, die/der des Weiteren Antriebskolben
(33, 34, 43, 44) umfasst, die auf die erste Taumel-
scheibe (30) und die zweite Taumelscheibe (40)
driicken, um einen Neigungswinkel der ersten Tau-
melscheibe (30) bzw. einen Neigungswinkel der
zweiten Taumelscheibe (40) zu &ndern.

Revendications

Pompe ou moteur hydraulique de type a plateau en
biais, comprenant :

un bloc cylindres (4) supporté de maniére a étre
libre de tourner alintérieur d’un carter de pompe
(25) ;

une pluralité d’alésages de cylindre (6, 7) formés
dans le bloc cylindres (4) a partir des deux cotés
dans une direction axiale, respectivement, la
pluralité d’alésages de cylindre (6, 7) communi-
quant entre eux ;

un premier piston (8) inséré dans l'alésage de
cylindre (6) d’un cété du bloc cylindres (4) ;

un second piston (9) inséré dans l'alésage de
cylindre (7) de l'autre c6té du bloc cylindres (4) ;
une chambre de volume (10) formée dansla par-
tie interne de I'alésage de cylindre (6, 7) et dé-
finie par le premier piston (8) et le second piston
9);

un premier plateau en biais (30) disposé d’un
c6té dans une direction axiale du bloc cylindres
(4), avec lequel le premier piston (8) est en con-
tact coulissant ;

un second plateau en biais (40) disposé de
I'autre c6té dans une direction axiale du bloc
cylindres (4), avec lequel le second piston (9)
est en contact coulissant ;

un corps de soupape (60) en forme de tige qui
est inséré dans un trou débouchant (12) formé
dans un centre d’arbre du bloc cylindres (4), le
corps de soupape (60) en forme de tige tournant
de maniére relative par rapport au bloc cylindres
4);

une paire d’orifices d’alimentation et de déchar-
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ge (61) qui sont disposés dans une surface cir-
conférentielle externe du corps de soupape (60)
et qui s’ouvrent dans des positions symétriques
dans une direction circonférentielle ;

une paire de passages (64, 65) qui s’étendent
dans une partie interne du corps de soupape
(60) dans une direction axiale et qui sont chacun
raccordés a l'un des orifices de la paire d’orifices
d’alimentation et de décharge (61), guidant le
fluide hydraulique a haute pression et a basse
pression ; et

des orifices de cylindre (11) formés dans le bloc
cylindres (4) et disposés dans des positions op-
posées aux orifices d’alimentation et de déchar-
ge (61), les orifices de cylindre (11) raccordant
la chambre de volume (10) et le trou débouchant
(12) dans le centre d’arbre du bloc cylindres (4) ;
dans lequel chacun des orifices de cylindre (11)
communique a son tour avec l'orifice d’alimen-
tation et de décharge du c6té a haute pression
(61) du corps de soupape (60) et I'orifice d’ali-
mentation et de décharge du c6té a basse pres-
sion (61) du corps de soupape (60) selon la ro-
tation du bloc cylindres (4),

caractérisée en ce que :

la pompe ou le moteur hydraulique comprend
en outre un trou de support (55) formé dans le
carter de pompe, dans lequel une partie d’ex-
trémité du corps de soupape (60) estinsérée ; et
une bague d’étanchéité (56) est disposée entre
le corps de soupape (60) et le trou de support
(59) ;

dans lequel la partie d’extrémité du corps de
soupape (60) est supportée de maniere élasti-
que par le trou de support (55) par l'intermédiaire
de la bague d’étanchéité (56).

Pompe ou moteur hydraulique selon la revendication
1, comprenant en outre une douille (70) disposée
dans le trou débouchant (12) du bloc cylindres (4),
la douille (70) supportant l'autre partie d’extrémité
du corps de soupape (60).

Pompe ou moteur hydraulique selon |la revendication
1 ou 2, comprenant en outre au moins une paire
d’orifices (66) en forme de rainure formés dans une
surface circonférentielle externe du corps de soupa-
pe (60), alignés dans une direction axiale avec les
orifices d’alimentation et de décharge (61), dans le-
quel I'un des orifices (66) en forme de rainure adja-
cent a I'orifice d’alimentation et de décharge du coté
a haute pression (61) communique avec le coté a
basse pression, et l'autre orifice (66) en forme de
rainure adjacent a l'orifice d’alimentation et de dé-
charge du c6té a basse pression (61) communique
avec le c6té a haute pression.

Pompe ou moteur hydraulique selon larevendication
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3, comprenant en outre de faux orifices (72) en forme
d’extrémité fermée formés dans une surface circon-
férentielle interne du trou débouchant (12) du bloc
cylindres (4), positionnés a 'opposé des orifices (66)
en forme de rainure, dans lequel le nombre de faux
orifices (72) formés est égal au nombre d’orifices de
cylindre (11).

Pompe ou moteur hydraulique selon 'une quelcon-
que des revendications 1 a 4, comprenant en outre
des pistons d’entrainement (33, 34, 43, 44) qui pous-
sent le premier plateau en biais (30) et le second
plateau en biais (40) afin de changer un angle d’in-
clinaison du premier plateau en biais (30) et un angle
d’inclinaison du second plateau en biais (40), res-
pectivement.
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