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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an oil pump for
a transmission whose pumping action is generated by
rotating an inner rotor (including an outer gear) that mesh-
es with an outer rotor (including an inner gear), the inner
rotor being positioned inside the internal circumference
of the outer rotor. Such an oil pump can be, for example,
a trochoidal pump or an internal gear pump.

BACKGROUND OF THE INVENTION

[0002] For hydraulically executing the shift control of
a transmission, various types of hydraulic controller have
been in use, and hydraulic controllers are incorporated
in transmissions for hydraulic shift control. Such a hy-
draulic controller comprises an oil pump and hydraulic
control valves, which are provided in the transmission
housing. Various ways to incorporate such hydraulic el-
ements in the transmission housing have been also
known. For example, Japanese Laid-Open Patent Pub-
lication No. H03(1991)-121370 discloses a hydraulic
controller in which hydraulic control valves are placed on
the rear end of the transmission housing with a side cover
covering these hydraulic control valves while an oil pump
is placed at the front of the transmission housing.
[0003] In such a hydraulic controller, because the oil
pump is positioned away from the hydraulic control
valves in the transmission housing, it is necessary to form
oil passages in the housing to supply oil from the oil pump
to the hydraulic control valves. It is important to lay out
the passages without complicating the arrangement. If
the arrangement becomes complicated, then the length
of oil passages tends to become longer. This problem
can result in an increase in the flow resistance of oil pas-
sages, leading to an appreciable pressure loss, which
reduces the efficiency of the pump.
[0004] There is an arrangement in which valve bodies
constitute a pump casing wherein an outer rotor, an inner
rotor, etc. are placed. However, the valve bodies are
made of an aluminum material for weight saving while
the oil pump is made of an iron material for strength. If
valve bodies are to constitute a pump casing, then a
question is what material it should be made of. For ex-
ample, if valve bodies are made of an aluminum material,
then the pump casing formed with these valve bodies
may lack sufficient strength. In addition, if a rotor member
made of an iron material is to be used in a pump casing
made of an aluminum material, then the clearance be-
tween them in assembled condition must be larger than
when both parts are made of an identical material. With-
out such a precaution, the pump will experience a reduc-
tion in volumetric efficiency. On the other hand, if the
valve bodies are made of an iron material, then these
problems will be solved, but this will contribute to the total
weight of the transmission.

[0005] By the way, oil pumps of the type described
above include, for example, trochoidal pumps and inter-
nal gear pumps. In such a pump, an inner rotor (including
an outer gear) is positioned inside the internal circumfer-
ence of an outer rotor (including an inner gear), and
pumping action is generated by rotating the inner rotor,
which meshes with the outer rotor.
[0006] Such an oil pump is mounted, for example, on
an input shaft of a transmission and driven by the rotation
of an engine to produce hydraulic pressure for shift con-
trol, etc. The pump as a unit does not have its own drive
shaft because it is intended to be mounted on the input
shaft of the transmission or a drive shaft which is con-
nected directly with the output shaft of the engine. There-
fore, the pump as a unit- in preassembled condition has
only an inner rotor and an outer rotor in a pump casing.
The outer rotor is positioned (centered) and retained in
the rotor-accommodating room of the pump casing while
the inner rotor is placed, without any restriction, in the
outer rotor.
[0007] When the pump is mounted on the drive shaft,
the drive shaft fits into a bore provided through the inner
rotor. As mentioned above, because the inner rotor is
free in the outer rotor and not centered, it is difficult to
insert and fit the drive shaft into the bore of the inner rotor
in assembly process. To solve this problem, Japanese
Utility-Model Publication No. 2589791 discloses an ar-
rangement which makes the fitting of the drive shaft sim-
ple. In this arrangement, a taper is provided at an end
face of the bore of the inner rotor, and also a taper is
provided at an end face of a cylindrical bush-like bearing,
which is provided in the transmission housing to support
the drive shaft, rotatably. When the tapered part of the
bearing is inserted into the tapered part of the bore of the
inner rotor, the inner rotor is mounted and centered in
the housing. In this condition, the drive shaft is fit into the
bore of the inner rotor, which has been already centered
in the housing.
[0008] However, this arrangement is disadvantageous
because it limits the order of assembly for mounting the
components of the pump in the transmission housing. In
the order of assembly, the cylindrical bearing must be
placed in the housing first, on which bearing, the inner
rotor is mounted for centering. Also, this arrangement
does not allow for the pump to be assembled independ-
ently as a unit. This is a problem because the components
of the pump must be managed as independent parts in
assembly processes until the final assembly of the pump
to the transmission. Another problem is that as the pump
is not assembled as a unit, the performance of the pump
cannot be tested as a unit.
[0009] Japanese Laid-Open Utility-Model Publication
No. S58(1983)-84387 discloses an arrangement for the
centering of the inner rotor. In this arrangement, the inner
rotor is provided with a cylindrical guide portion which
protrudes from one end face thereof, and this guide por-
tion is inserted into a guide-receiving bore formed in the
casing. By this arrangement, the inner rotor of the pump
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can be centered as a unit, so the pump can be easily
mounted on the drive shaft. However, in this case, as the
inner rotor is provided with a cylindrical guide portion, not
only the machining of the guide portion is an extra proc-
ess, but also the grinding of the end face of the inner
rotor is made difficult because of the existence of this
guide portion.
[0010] JP 06-221274 A discloses a hydraulic controller
describing a housing of an oil pump made from cast iron,
and a pump body formed from aluminium. Further, a
pump cover made from aluminium die-cast is integrally
fixed to the oil pump body with an oil pump plate formed
from iron being interposed therebetween to form an oil
pump assembly.
[0011] For further illustration of the background art, ref-
erence is also be made to document DE 41 34 369 A1
disclosing a hydraulic controller for a transmission, com-
prising a hydraulic control valve assembly, an oil pump,
and a pump drive shaft, wherein a pump housing of the
oil pump is fixed to the transmission housing via an in-
termediate plate.
[0012] JP 62-133 978 U discloses an oil pump accord-
ing to the preamble part of claim 1.

SUMMARY OF THE INVENTION

[0013] It is the object of the present invention to provide
an oil pump whose inner rotor is centered even while the
pump exits as a preassembled unit. The present inven-
tion provides this centering without forming a protrusion
like the above mentioned guide portion provided on an
end face of the inner rotor.
[0014] The above object is achieved by an oil pump
according to claim 1. A hydraulic controller comprises a
valve body for a hydraulic control valve (for example, the
valve body of the first hydraulic control valve 60 described
in the following embodiment), an oil pump and a pump
drive shaft (for example, the input shaft 1 of a transmis-
sion described in the embodiment). The valve body is
mounted on an internal wall (for example, the end face
S1 of the first housing unit H1 in the following embodi-
ment) of a transmission housing (the first housing unit
H1), the oil pump is mounted on the valve body, and the
pump drive shaft is provided rotatably in the transmission
housing. In this hydraulic controller, the oil pump com-
prises a pump casing, which is mounted to the valve
body, an outer rotor and an inner rotor, both of which are
provided in the pump casing. The pump drive shaft is
inserted into the pump casing and fits into the inner rotor,
so that the inner rotor is rotated and driven by the pump
drive shaft. Furthermore, the oil pump sucks oil from an
oil tank, which is formed at the bottom of the transmission
housing, and supplies it through the mounting surface to
the valve body into the valve body of the hydraulic control
valve.
[0015] In the construction of the hydraulic controller,
the oil pump is mounted directly on the valve body to
make the supply of oil to the control valve simple. As a

result, the oil pump is operated efficiently with little pres-
sure loss. Moreover, as the oil pump is mounted on the
valve body, which is mounted on the transmission hous-
ing, the assembly of the oil pump is simple, and the hy-
draulic controller as a whole is compact.
[0016] It is preferable that the pump casing, the outer
rotor and the inner rotor be made of an iron material and
that the valve body be made of an aluminum material. In
this way, the oil pump is made not only with sufficient
strength but also with high volumetric efficiency without
being affected from thermal expansion. Also, the valve
body, which is comparatively larger than the pump cas-
ing, is made of an aluminum material for saving weight.
As a result, the hydraulic controller as a whole is light
and compact.
[0017] It is also preferable that a pump-accommodat-
ing concave be formed in the internal wall of the trans-
mission housing. With this arrangement, when the valve
body of the hydraulic control valve is mounted on the
internal wall, the oil pump, which is already mounted on
the valve body, will be preferably accommodated in the
pump-accommodating concave. As the oil pump is ac-
commodated inside the internal wall of the transmission
housing, the hydraulic controller is made more compact.
[0018] Such an oil pump according to the present in-
vention comprises a pump casing, an outer rotor, an inner
rotor and a pump cover. The pump casing has a rotor-
accommodating room (for example, the space defined
by the rotor-accommodating hollow 51a described in the
following embodiment), in which the outer rotor is accom-
modated and held rotatably. The inner rotor is positioned
in the outer rotor, and the pump cover is mounted on the
pump casing, covering the rotor-accommodating room,
where the outer rotor and the inner rotor are positioned.
A pump drive shaft (for example, the input shaft 1 of a
transmission described in the following embodiment),
which is inserted through an insertion bore (for example,
the fitting recess 53b and the through hole 54e in the
following embodiment) formed through the pump casing
and the pump cover, fits into a bore provided in the inner
rotor, so that the pump drive shaft can rotate and drive
the inner rotor. In this case, the pump drive shaft is held
rotatably with a bearing, which is retained in the insertion
bore formed in the pump casing. Because the internally
extending axial end of the bearing protrudes into the ro-
tor-accommodating room, it is received in a fitting recess
formed on the end face of the inner rotor that faces the
pump casing. As a result, the inner rotor is centered and
held by the bearing.
[0019] In this arrangement, as the outer rotor and the
inner rotor are positioned in the rotor-accommodating
room, which is provided in the pump casing, the internally
extending axial end of the bearing, which is retained in
the insertion bore of the pump casing, protrudes into the
rotor-accommodating room and is received in the fitting
recess of the inner rotor. In this way, the inner rotor is
centered and held by the internal end of the bearing. As
a result, the oil pump as an independent unit, which is
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assembled with the outer rotor and the inner rotor mount-
ed in the rotor-accommodating room and covered by the
pump cover (i.e., in the condition before a pump drive
shaft is inserted), has the inner rotor already centered.
Therefore, it is easy to mount the oil pump, in which proc-
ess, the drive shaft for the pump is inserted through the
insertion bore, which is formed through the pump casing
and the pump cover, and fit into the bore of the inner rotor.
[0020] It is preferable that the pump casing be formed
with at least a suction port or a delivery port positioned
around the insertion bore, where the bearing is to be re-
tained. The pump casing needs to be formed with a suf-
ficient thickness in the axial direction especially at the
part where the bearing is to be held. Therefore, the suc-
tion port and the delivery port are formed in this axially
thickened part to exploit the space effectively in the pump
casing.
[0021] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only and thus are not limitative of the
present invention.
[0023] FIG. 1 is a sectional view of a belt-type contin-
uously variable transmission, which comprises an oil
pump according to the present invention.
[0024] FIG. 2 is a schematic diagram showing the pow-
er transmission paths of the continuously variable trans-
mission
[0025] FIG. 3 is an enlarged partial sectional view
showing a mount for an oil pump.
[0026] FIG. 4 is a side view and a sectional view of the
oil pump only.
[0027] FIG. 5 is a view of an end face of a first housing,
on which face a first hydraulic valve body is placed and
mounted.
[0028] FIG. 6 is a side view of the continuously variable
transmission without the first housing.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] Now, a preferred embodiment according to the
present invention is described in reference to the draw-
ings. FIGS. 1 and 2 show a belt-type continuously vari-
able transmission CVT, which comprises an oil pump ac-
cording to the present invention. This belt-type continu-
ously variable transmission CVT comprises an input shaft
1, a countershaft 2, a metal V-belt mechanism 10, a plan-
etary gear type forward/reverse switching mechanism
20, a starting clutch mechanism 40, power transmission
gear trains 6a, 6b, 7a and 7b, and a differential mecha-
nism 8 in a transmission housing. The input shaft 1 of
the transmission is connected through a coupling mech-

anism CP to the output shaft Es of the engine ENG. The
metal V-belt mechanism 10 connects rotationally the in-
put shaft 1 and the countershaft 2, which is provided par-
allel with the input shaft 1. The forward/reverse switching
mechanism 20 is disposed over the input shaft 1, and
the starting clutch mechanism 40 is disposed on the
countershaft 2. In addition, an oil pump 50 is provided on
the input shaft 1 of the transmission.
[0030] The transmission housing comprises first, sec-
ond, third and fourth housing units H1 ∼ H4, which are
fixed to one another by means of bolts. The coupling
mechanism CP is mounted in the first housing unit H1,
and the starting clutch mechanism 40, the power trans-
mission gear trains 6a, 6b, 7a and 7b, and the differential
mechanism 8 are positioned in a room created by the
first and second housing units H1 and H2. The metal V-
belt mechanism 10 is positioned in a room created by
the second and third housing units H2 and H3, and the
forward/reverse switching mechanism 20 is positioned
in a room created by the third and fourth housing units
H3 and H4.
[0031] The metal V-belt mechanism 10 comprises a
drive pulley 11, which is disposed over the input shaft 1,
a driven pulley 16, which is disposed on the countershaft
2, and a metal V-belt 15, which is disposed around these
pulleys 11 and 16. The drive pulley 11 comprises a sta-
tionary pulley half 12, which is disposed rotatably on the
input shaft 1, and a movable pulley half 13, which rotates
with stationary pulley half 12 and, at the same time, mov-
able with respect to the stationary pulley half 12 in the
axial direction of the pulley 11. The axial shift of the mov-
able pulley half 13 is executed by the pressure supplied
into a drive-pulley cylinder chamber 14 provided to the
drive pulley 11. On the other hand, the driven pulley 16
comprises a stationary pulley half 17, which is fixed on
the countershaft 2, and a movable pulley half 18, which
rotates with the stationary pulley half 17 and movable
with respect to the stationary pulley half 17 in the axial
direction of the pulley. The axial shift of the movable pul-
ley half 18 is executed by the pressure supplied into a
driven-pulley cylinder chamber 19 provided to the driven
pulley 16.
[0032] In this construction, the hydraulic pressures
supplied into these cylinder chambers 14 and 19, respec-
tively, are controlled to generate appropriate thrusts that
act on the movable pulley halves 13 and 18 and vary
appropriately the widths of the drive and driven pulleys
11 and 16. This pressure control enables the pitch radii
of the respective pulleys 11 and 16 for the V belt 15 to
change continuously, and thus the speed change ratio
of the transmission is variable continuously.
[0033] The forward/reverse switching mechanism 20
is a planetary gear train, which comprises a sun gear 21,
a carrier 22 and a ring gear 23. The sun gear 21 is con-
nected to the input shaft 1, and the carrier 22 is rotatable
coaxially with the sun gear 21 and retains rotatably a
plurality of pinions 22a, which mesh with the sun gear
21. The ring gear 23 is also rotatable coaxially with the
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sun gear 21 and meshes with the pinions 22a. In addition,
the forward/reverse switching mechanism 20 includes a
reverse brake 25, which can hold the carrier 22 station-
ary, and a forward clutch 30, which engages and disen-
gages the sun gear 21 to and from the ring gear 23. The
reverse brake 25 and the forward clutch 30 are charged
and discharged with actuation pressure for engagement
and disengagement.
[0034] In this arrangement, when the forward clutch
30 is actuated for engagement while the reverse brake
25 is not engaged, the sun gear 21 and the ring gear 23
are connected to each other. In this condition, the sun
gear 21, the carrier 22 and the ring gear 23 are all rotat-
able in unison with the input shaft 1, and the drive pulley
11 is rotatable in the same direction as the input shaft 1
(forward drive direction). On the other hand, when the
forward clutch 30 is released and the reverse brake 25
is actuated for engagement, the carrier 22 is held sta-
tionary. In this condition, the ring gear 23 is rotatable in
the direction opposite to that of the sun gear 21, so the
drive pulley 11 is now also rotatable in the direction op-
posite to that of the input shaft 1 (reverse drive direction).
[0035] With this construction, the rotation of the input
shaft 1 of the transmission is switched by the forward/
reverse switching mechanism 20 and transmitted to the
drive pulley 11 either in the forward drive or rearward
drive direction. The speed of this rotation is varied con-
tinuously by the metal V-belt mechanism 10 and is trans-
mitted to the countershaft 2. Then, the starting clutch 40,
which is mounted on the countershaft 2, controls the
transmission of power to the power transmission gear
6a. The rotational driving force transmitted through the
starting clutch 40 to the power transmission gear 6a is
then transmitted through the power transmission gear
trains 6a, 6b, 7a and 7b, which includes the power trans-
mission gear 6a, to the differential mechanism 8 and to
the right and left drive wheels (not shown). With this ar-
rangement, the rotational driving force transmitted to the
wheels is controllable by controlling the engagement op-
eration of the starting clutch 40, for example, in a startup
control of the vehicle. The starting clutch 40 is a hydrau-
lically actuated clutch, whose engagement is controlled
through the supply of hydraulic pressure. Detailed de-
scription of the starting clutch 40 is not provided here.
[0036] In this continuously variable transmission, the
reverse brake 25 and the forward clutch 30, which con-
stitute the forward/reverse switching mechanism 20, are
also charged and discharged hydraulically to switch the
transmission between its forward and rearward drive
modes, and the starting clutch 40 is also charged hydrau-
lically to start the vehicle. Then, the drive- and driven-
pulley cylinder chambers 14 and 19, which constitute the
metal V-belt mechanism 10, are charged and discharged
hydraulically to execute the continuous rotational speed
change of the transmission. For these hydraulic opera-
tions, the hydraulic controller comprises an oil pump 50
to supply oil and a hydraulic control valve assembly used
for controlling the charging and discharging of oil from

the oil pump 50. This hydraulic control valve assembly
comprises a first hydraulic control valve 60, a separator
plate 70 and a second hydraulic control valve 80. The
housings of the first and second hydraulic control valves
60 and 80 are respectively made of an aluminum mate-
rial.
[0037] The oil pump 50 is mounted on the input shaft
1 of the transmission as shown in FIG. 1, and this specific
part is shown in enlargement in FIG. 3. In addition, FIG.
4 shows the construction of the oil pump 50 independ-
ently, in the condition prior to the mounting on the input
shaft 1. The oil pump 50 is mounted onto the end face
S2 (on the right side in FIG. 1 and FIG. 3) of the first
hydraulic control valve 60, which is mounted onto the end
face S1 (on the left side in FIG. 1 and FIG. 3) of the first
housing unit H1 of the transmission housing. The end
face S1 of the first housing unit H1 is shown in FIG. 5.
The separator plate 70 and the second hydraulic control
valve 80 are overlaid and mounted, respectively, on the
first hydraulic control valve 60 as shown in the drawings.
[0038] In the condition where the oil pump 50 is mount-
ed on the end face of the first hydraulic control valve 60,
which is mounted on the end face S1 of the first housing
unit H1, the oil pump 50 is positioned in the first housing
unit H1 beyond the end face S1 (on the right side in FIG.
1 and FIG. 3), where a concave D1 is provided for the
accommodation of the oil pump. The hatched area in
FIG. 5 is where the pump-accommodating concave D1
is formed in the first housing unit H1. In this way, the oil
pump 50 is positioned compactly in the transmission
housing.
[0039] The oil pump 50 comprises a pump casing 51,
an outer rotor 52, an inner rotor 53 and a pump cover 54.
The pump casing 51 has a rotor-accommodating hollow
51a, where the outer rotor 52 is accommodated and re-
ceived rotatably with its outer periphery. The outer rotor
52 is provided with internal trochoidal teeth 52a, and the
inner rotor 53 is placed in the space surrounded by the
internal trochoidal teeth 52a. The pump cover 54 is fixed
on the pump casing 51 with bolts 56, covering the outer
rotor 52 and the inner rotor 53 in the rotor-accommodat-
ing hollow 51a. The pump casing 51, the outer rotor 52,
the inner rotor 53 and the pump cover 54 are made of an
iron material (for example, cast iron or steel). Further-
more, an insertion bore 51b is formed axially through the
pump casing 51, with a ring-like retainer 51c being pro-
vided coaxially with the insertion bore 51b at an end, and
a bearing 55 is inserted and placed in the insertion bore
51b. The bearing 55 is fixed at a predetermined position
as it hits the ring-like retainer 51c. In this condition, the
axially inward end 55a of the bearing 55 protrudes into
the rotor-accommodating hollow 51a. To receive this pro-
trusion, a ring-like fitting recess is provided at an end face
of the inner rotor 53. As a result, in the condition where
the oil pump 50 is independently assembled as shown
in FIG. 4, the inner rotor 53 is supported by the periphery
of the inward end 55a of the bearing 55 and thereby po-
sitioned coaxially to and rotatable with the bearing 55.
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On the other hand, the rotor-accommodating hollow 51a,
which holds the outer rotor 52 rotatably, is positioned
eccentric to the center of the bearing 55 by the pump
casing 51. As a result, the internal trochoidal teeth 52a
of the outer rotor 52 mesh eccentrically with the external
trochoidal teeth 53a of the inner rotor 53.
[0040] As shown in FIG. 4B, the pump cover 54 is pro-
vided with suction ports 54a and 54b and delivery ports
54c and 54d. In addition, the pump casing 51 is provided
with a suction room 51d, which is in fluid communication
with the suction ports 54a and 54b, and a delivery room
51e, which is in fluid communication with the delivery
ports 54c and 54d. These suction room 51d and delivery
room 51e are to improve the efficiency of the suction and
delivery of the oil pump 50 and are formed around the
insertion bore 51b of the pump casing 51, where the bear-
ing 55 is plated. This construction is to exploit the space
occupied by the pump casing 51, whose thickness axially
is relatively large because of its role for holding the bear-
ing 55.
[0041] The pump cover 54 is provided with a through
hole 54e coaxially with the bearing 55. For the mounting
of the oil pump 50, the input shaft 1 of the transmission
is inserted through the through hole 54e and into the bear-
ing 55. As the inner rotor 53 of the oil pump 50 is centered
and supported by the bearing 55 as described above,
the mounting of the oil pump 50 on the input shaft 1 is
carried out easily. As the pump casing 51 and the pump
cover 54 are fixed on the end face S2 of the first hydraulic
control valve 60 with bolts, the input shaft 1 is supported
rotatably by the bearing 55. Because the input shaft 1 is
provided with external splines 1a, which are formed to
mesh with the internal splines 53c of the inner rotor 53
of the oil pump 50, the input shaft 1 and the inner rotor
53 are rotatable together as a one-piece body.
[0042] The first hydraulic control valve 60 is provided
with a suction passage 61 and a delivery passage (not
shown), which meet with the suction ports 54a and 54b
and the delivery ports 54c and 54d, respectively, in the
condition where the pump casing 51 and the pump cover
54 are fixed on the end face S2 of the first hydraulic con-
trol valve 60. This suction passage 61 is connected
through the first hydraulic control valve 60 to a strainer
ST, which is positioned in an oil tank defined at the bottom
of the transmission housing as shown in FIG. 1. Because
of this arrangement, oil in the tank is sucked through the
strainer ST into the suction passage 61.
[0043] In the belt-type continuously variable transmis-
sion CVT constructed as described above, when the in-
put shaft 1 is driven by the engine ENG, the inner rotor
53 of the oil pump 50, which is rotated with the input shaft
1, rotates the outer rotor 52 eccentrically because the
internal trochoidal teeth 52a of the outer rotor 52 are
meshed with the external trochoidal teeth 53a of the inner
rotor 53. As a result, oil is sucked through the strainer
ST, the suction passage 61, the suction room 51d and
the suction ports 54a and 54b and delivered through the
delivery ports 54c and 54d and the delivery room 51e

and supplied to the first hydraulic control valve 60.
[0044] As described previously, the inner rotor 53 has
a ring-like fitting recess 53b, which is formed on one end
face thereof. This fitting recess 53b may be provided on
both the end faces of the inner rotor 53, so that the inner
rotor 53 can be mounted without directional restriction,
making the assembly process simple.
[0045] As mentioned above, the first hydraulic control
valve 60 is provided with a delivery passage (not shown),
which meets with the delivery ports 54c and 54d, at the
part thereof where the pump cover 54 is mounted. There-
fore, the oil delivered as described above flows from the
delivery ports 54c and 54d through the delivery passage
into the first hydraulic control valve 60. From the oil being
supplied in this way, the first hydraulic control valve 60,
the separator plate 70 and the second hydraulic control
valve 80 generate control pressures that are necessary
for operating the metal V-belt mechanism 10, the forward/
reverse switching mechanism 20 and the starting clutch
40.
[0046] For this purpose, the belt-type continuously var-
iable transmission CVT is equipped additionally with the
third hydraulic control valve 85, which is positioned on
the second housing unit H2 as shown in FIG. 6. The first
hydraulic control valve 60, the second hydraulic control
valve 80 and the third hydraulic control valve 85 are used
together to generate the control pressures. For ease of
maintenance, mainly electrically controlled parts such as
solenoid valves and parts which may need operational
inspection or replacement are provided as the third hy-
draulic control valve 85 on the outer surface of the trans-
mission.
[0047] FIG. 6 shows the belt-type continuously varia-
ble transmission CVT without the first housing unit H1
and without the parts placed in the first housing unit H1,
as a view in the direction from the engine. In the drawing,
the center of the input shaft 1 is indicated with marking
"O1", the center of the countershaft 2 is marked "O2",
the center of the shaft on which the power transmission
gears 6b and 7a are mounted is marked "O3", and the
center of the differential mechanism 8 is marked "O4".
[0048] As described above, a hydraulic controller com-
prises an oil pump which is directly mounted to the valve
body of a hydraulic control valve. Therefore, oil is sup-
plied from the oil pump to the valve body of the hydraulic
control valve in a very simple way, and the oil pump is
operated very efficiently with little pressure loss. Further-
more, the oil pump is mounted on the valve body of the
hydraulic control valve, which is mounted on the trans-
mission housing. This construction makes not only the
mounting of the oil pump simple but also the whole of the
hydraulic controller compact.
[0049] It is preferable that the pump casing, the outer
rotor and the inner rotor be made of an iron material while
the valve body be made of an aluminum material. In this
way, the oil pump can have sufficient strength and will
not be affected from thermal expansion. As a result, the
oil pump can have a high volumetric efficiency. As the
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valve body is made of an aluminum material for weight
saving, the hydraulic controller as a whole is made com-
pact with a light weight.
[0050] It is also preferable that a pump-accommodat-
ing concave be formed in the internal wall of the trans-
mission housing and that when the valve body is mounted
on the internal wall, the oil pump, which is mounted on
the valve body, be accommodated in the pump-accom-
modating concave. As the oil pump is accommodated
inside the internal wall of the transmission housing, the
hydraulic controller is compact.
[0051] According to the construction for an oil pump of
the present invention, when the outer rotor and the inner
rotor are positioned in the rotor-accommodating room,
which is provided in the pump casing, the internally ex-
tending axial end of the bearing, which is retained in the
insertion bore of the pump casing, protrudes into the ro-
tor-accommodating room, so that the internally extending
axial end of the bearing is received in a fitting recess
provided in the inner rotor. In this way, the inner rotor is
centered and held by the internal end of the bearing. As
a result, the oil pump as an independent unit, which is
assembled with the outer rotor and the inner rotor mount-
ed in the rotor-accommodating room and covered by the
pump cover, has the inner rotor already centered. This
condition of the oil pump makes easy the following as-
sembly process of mounting the oil pump, where the drive
shaft for the pump is inserted through the insertion bore,
which is formed through the pump casing and the pump
cover, and fit into the bore of the inner rotor.
[0052] It is preferable that the pump casing be formed
with at least a suction port or a delivery port positioned
around the insertion bore, where the bearing is to be re-
tained. The pump casing needs to be formed with a suf-
ficient thickness in the axial direction especially at the
part where the bearing is to be held. Therefore, the suc-
tion port and the delivery port are formed in this axially
thickened part to exploit the space effectively in the pump
casing.

Claims

1. An oil pump (50) to be mounted in a transmission
such as to suck oil from an oil tank which is formed
at a bottom of a transmission housing of said trans-
mission, and to supply the oil to the transmission
through a delivery passage, wherein the transmis-
sion comprises a pump drive shaft (1) which is pro-
vided rotatably in said transmission housing,
wherein said oil pump (50) comprises a pump casing
assembly (51, 54), an outer rotor (52) and an inner
rotor (53), both of which are provided in said pump
casing assembly (51, 54),
wherein said oil pump (50) comprises a pump casing
member (51) with a rotor-accommodating room (51
a), said outer rotor (52), which is accommodated and
held rotatably in said rotor-accommodating room

(51a), said inner rotor (53), which is positioned in
said outer rotor (52), and a pump cover member (54),
which is mounted on said pump casing member (51),
covering said rotor-accommodating room (51 a),
where said outer rotor (52) and said inner rotor (53)
are positioned,
wherein said pump casing assembly (51, 54) com-
prises said pump casing member (51) and said pump
cover member (54),
wherein said pump casing assembly (51, 54) is
adapted to receive the pump drive shaft (1) which
fits into said inner rotor (53), so that said inner rotor
(52) is rotated and driven by said pump drive shaft
(1),
wherein an insertion bore is formed through said
pump casing member (51) and said pump cover
member (54) for said pump drive shaft (1) to be in-
serted therethrough, and a bore is provided in said
inner rotor (53) for said pump drive shaft (1) to fit into
the bore, so that said pump drive shaft (1) can rotate
and drive said inner rotor (53),
wherein a bearing (55) is retained in said insertion
bore formed in said pump casing member (51) to
rotatably hold said pump drive shaft (1),
wherein an internally extending axial end of said
bearing (55) protrudes into said rotor-accommodat-
ing room (51 a), so that said internally extending axial
end of said bearing (55) is received in a fitting recess
formed on an end face of said inner rotor (53) that
faces said pump casing member (51), whereby said
inner rotor (53) is held by said bearing (55),
characterized in that the oil pump (50) forms an
independent unit, which is assembled with the outer
rotor (52) and the inner rotor (53) mounted in the
rotor-accommodating room (51 a) and covered by
the pump cover (54), whereby in the condition before
the pump drive shaft (1) is inserted, the inner rotor
(53) is already centered,
wherein said oil pump as an independent unit, name-
ly in the condition prior to the mounting on the pump
drive shaft (1), is assembled with bolts (56) fixing the
pump cover (54) on the pump casing (51) independ-
ently from the transmission.

2. The oil pump (50) as set forth in claim 1, wherein:

said pump casing assembly (51, 52), said outer
rotor (52) and said inner rotor (53) are made of
an iron material.

3. The oil pump (50) as set forth in claim 1 or claim 2,
wherein:

said oil pump (50) comprises a trochoidal pump,
in which internal trochoidal teeth of said outer
rotor (52) mesh eccentrically with external tro-
choidal teeth of said inner rotor (53).
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4. The oil pump (50) as set forth in claim 1, wherein:

said pump casing member (51) is formed with
at least a suction room (51 d) or a delivery room
(51 e) positioned around said insertion bore,
where said bearing (55) is to be retained.

5. The oil pump (50) as set forth in claim 1, wherein:

said pump cover member (54) is formed with a
suction port opening (54a, 54b) and a delivery
port opening (54c, 54d), and
said pump casing member (51) is formed with a
suction room (51 d), which connects to said suc-
tion port opening (54a, 54b), and a delivery room
(51 e), which connects to said delivery port
opening (54c, 54d).

6. The oil pump (50) as set forth in claim 5, wherein:

said suction room (51 d) and said delivery room
(51 e) are formed around said insertion bore in
an area which retains said bearing (55) by a rel-
atively large axial thickness.

Patentansprüche

1. In einem Getriebe anzubringende Ölpumpe (50)
zum Ansaugen von Öl aus einem Öltank, der am
Boden eines Getriebegehäuses des Getriebes aus-
gebildet ist, und zum Zuführen des Öls zu dem Ge-
triebe durch einen Zuführkanal, wobei das Getriebe
eine Pumpenantriebswelle (1) aufweist, die in dem
Getriebegehäuse drehbar vorgesehen ist,
worin die Ölpumpe (50) eine Pumpengehäusean-
ordnung (51, 54), einen Außenrotor (52) und einen
Innenrotor (53) aufweist, die beide in der Pumpen-
gehäuseanordnung (51, 54) vorgesehen sind,
worin die Ölpumpe (50) ein Pumpengehäusee-
lement (51) mit einem Rotoraufnahmeraum (51 a),
den Außenrotor (52), der in dem Rotoraufnahme-
raum (51 a) aufgenommen und drehbar gehalten ist,
den Innenrotor (53), der in dem Außenrotor (52) an-
geordnet ist, sowie ein Pumpendeckelelement (54),
das an dem Pumpengehäuseelement (51) ange-
bracht ist und den Rotoraufnahmeraum (51 a) dort
abdeckt, wo der Außenrotor (52) und der Innenrotor
(53) angeordnet sind, umfasst,
worin die Pumpengehäuseanordnung (51, 54) das
Pumpengehäuseelement (51) und das Pumpendek-
kelelement (54) umfasst, worin die Pumpengehäu-
seanordnung (51, 54) dazu ausgelegt ist, die Pum-
penantriebswelle (1) aufzunehmen, die in den Innen-
rotor (53) eingesetzt ist, so dass der Innenrotor (52)
von der Pumpenantriebswelle (1) gedreht und an-
getrieben wird,
worin eine Einsetzbohrung durch das Pumpenge-

häuseelement (51) und das Pumpendeckelelement
(54) hindurch ausgebildet ist, um die Pumpenan-
triebswelle (1) dort hindurch einzusetzen, und eine
Bohrung in dem Innenrotor (53) vorgesehen ist, um
die Pumpenantriebswelle (1) in die Bohrung einzu-
setzen, so dass die Pumpenantriebswelle (1) den
Innenrotor (53) drehen und antreiben kann,
worin ein Lager (55) in der im Pumpengehäusee-
lement (51) ausgebildeten Einsetzbohrung gehalten
ist, um die Pumpenantriebswelle (1) drehbar zu hal-
ten,
worin ein sich nach innen erstreckendes axiales En-
de des Lagers (55) in den Rotoraufnahmeraum (51
a) vorsteht, so dass das sich nach innen erstrecken-
de axiale Ende des Lagers (55) in einer Einsetzver-
tiefung aufgenommen ist, die an einer Endfläche des
Innenrotors (53) ausgebildet ist, die zu dem Pum-
pengehäuseelement (51) weist, wodurch der Innen-
rotor (53) von dem Lager (55) gehalten wird,
dadurch gekennzeichnet, dass die Ölpumpe (50)
eine unabhängige Einheit bildet, die mit dem Außen-
rotor (52) und dem Innenrotor (53) zusammenge-
baut ist, die in dem Rotoraufnahmeraum (51a) an-
gebracht und von dem Pumpendeckel (54) abge-
deckt sind, wodurch in dem Zustand vor dem Ein-
setzen der Pumpenantriebswelle (1) der Innenrotor
(53) bereits zentriert ist,
worin die Ölpumpe als unabhängige Einheit, nämlich
in dem Zustand vor dem Anbringen an der Pumpen-
antriebswelle (1), mit Bolzen (56) zusammengebaut
ist, die den Pumpendeckel (54) an dem Pumpenge-
häuse (51) unabhängig von dem Getriebe befesti-
gen.

2. Die Ölpumpe (50) nach Anspruch 1, worin die Pum-
pengehäuseanordnung (51, 52), der Außenrotor
(52) und der Innenrotor (53) aus Eisenmaterial her-
gestellt sind.

3. Die Ölpumpe (50) nach Anspruch 1 oder Anspruch
2, worin die Ölpumpe (50) eine Trochoidpumpe auf-
weist, worin eine Trochoidinnenverzahnung des Au-
ßenrotors (52) mit einer Trochoidaußenverzahnung
des Innenrotors (53) exzentrisch kämmt.

4. Die Ölpumpe (50) nach Anspruch 1, worin das Pum-
pengehäuseelement (51) mit zumindest einem An-
saugraum (51 d) oder einem Ausgaberaum (51 e)
ausgebildet ist, der um die Einsetzbohrung herum
angeordnet ist, wo das Lager (55) gehalten werden
soll.

5. Die Ölpumpe (50) nach Anspruch 1, worin:

das Pumpendeckelelement (54) mit einer An-
saugöffnung (54a, 54b) und einer Ausgabeöff-
nung (54c, 54d) ausgebildet ist, und
das Pumpengehäuseelement (51) mit einem
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Ansaugraum (51 d), der mit der Ansaugöffnung
(54a, 54b) verbunden ist, und einem Ausgabe-
raum (51 e), der mit der Ausgabeöffnung (54c,
54d) verbunden ist, ausgebildet ist.

6. Die Ölpumpe (50) nach Anspruch 5, worin der An-
saugraum (51 d) und der Ausgaberaum (51 e) um
die Einsetzbohrung herum in einem Bereich ausge-
bildet sind, der das Lager (55) durch eine relativ gro-
ße axiale Dicke hält.

Revendications

1. Pompe à huile (50), à monter dans une transmission,
de manière à aspirer de l’huile à partir d’un réservoir
à huile formé dans une partie inférieure d’un carter
de transmission de ladite transmission, et pour four-
nir l’huile à la transmission, par un passage de dis-
tribution, dans laquelle la transmission comprend un
arbre d’entraînement de pompe (1) monté à rotation
dans ledit carter de transmission,
dans laquelle ladite pompe à huile (50) comprend
un ensemble un boiter de pompe (51, 54), un rotor
extérieur (52) et un rotor intérieur (53), les deux étant
prévus dans ledit ensemble de boîtier de pompe (51,
54),
dans laquelle ladite pompe à huile (50) comprend
un organe formant boîtier de pompe (51), avec un
espace de chambre de rotor (51a), ledit rotor exté-
rieur (52), logé et maintenu en rotation à l’intérieur
dudit espace de chambre de rotor (51a), ledit rotor
intérieur (53), positionné dans ledit rotor extérieur
(52), et un organe formant couvercle de pompe (54),
monté sur ledit organe formant boîtier de pompe
(51), couvrant ledit espace de chambre de rotor
(51a), où ledit rotor extérieur (52) et ledit rotor inté-
rieur (53) sont positionnés,
dans laquelle ledit ensemble de boîtier de pompe
(51, 54) comprend ledit organe formant boîtier de
pompe (51) et ledit organe formant couvercle de
pompe (54),
dans laquelle ledit ensemble de boîtier de pompe
(51, 54) est adapté pour recevoir l’arbre d’entraîne-
ment de pompe (1) qui se monte dans ledit rotor
intérieur (53), de manière que ledit rotor intérieur (52)
soit mis en rotation et entraîné par ledit arbre d’en-
traînement de pompe (1),
dans laquelle un perçage d’insertion est formé à tra-
vers ledit organe formant boîtier de pompe (51) et
ledit organe formant couvercle de pompe (54), pour
insérer à travers lui ledit arbre d’entraînement de
pompe (1), et un perçage est prévu dans ledit rotor
intérieur (53), pour monter ledit arbre d’entraînement
de pompe (1) à l’intérieur du perçage, de manière
que ledit arbre d’entraînement de pompe (1) puisse
tourner et entraîner ledit rotor intérieur (53),
dans laquelle un palier (55) est retenu dans ledit per-

çage d’insertion, formé dans ledit organe formant
boîtier de pompe (51), de manière à maintenir en
rotation ledit arbre d’entraînement de pompe (1),
dans laquelle une extrémité axiale, s’étendant inté-
rieurement, dudit palier (55) fait saillie dans ledit es-
pace de logement de rotor (51a), de manière que
ladite extrémité axiale, s’étendant intérieurement,
dudit palier (55) soit logée dans une cavité de mon-
tage formée sur une face d’extrémité dudit rotor in-
térieur (53) placée en regard dudit organe formant
boîtier de pompe (51), de manière que ledit rotor
intérieur (53) soit maintenu par ledit palier (55),
caractérisée en ce que la pompe à huile (50) forme
une unité indépendante, assemblée avec le rotor ex-
térieur (52) et le rotor intérieur (53) monté dans l’es-
pace de chambre de rotor (51a) et couvert par le
couvercle de pompe (54), de manière que, dans
l’état que l’on a avant que l’arbre d’entraînement de
pompe (1) soit inséré, le rotor intérieur (53) soit déjà
centré,
dans laquelle ladite pompe à huile réalisée sous for-
me d’unité indépendante, précisément dans l’état
que l’on a avant le montage sur l’arbre d’entraîne-
ment de pompe (1), est assemblée avec des boulons
(56) fixant le couvercle de pompe (54) sur le boîtier
de pompe (51), indépendamment de la transmis-
sion.

2. Pompe à huile (50) selon la revendication 1, dans
laquelle :

ledit ensemble de boiter de pompe (51, 52), ledit
rotor (52) et ledit rotor intérieur (53) sont réalisés
en matériau ferreux.

3. Pompe à huile (50) selon la revendication 1 ou la
revendication 2, dans laquelle :

ladite pompe à huile (50) comprend une pompe
trochoïdale, dans laquelle des dents trochoïda-
les intérieures dudit rotor extérieur (52) s’engrè-
nent excentriquement avec des dents trochoï-
dales extérieures dudit rotor intérieur (53).

4. Pompe à huile (50) selon la revendication 1, dans
laquelle :

ledit organe formant boîtier de pompe (51) est
formé avec au moins une enceinte d’aspiration
(51d) ou une chambre de refoulement (51e), po-
sitionnée autour dudit perçage d’insertion, dans
lequel ledit palier (55) doit être retenu.

5. Pompe à huile (50) selon la revendication 1, dans
laquelle :

ledit organe formant couvercle de pompe (54)
est formé avec une ouverture d’orifice d’aspira-
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tion (54a, 54b) et une ouverture d’orifice de re-
foulement (54c, 54d), et
ledit organe formant boîtier de pompe (51) est
formé avec une chambre d’aspiration (51d), qui
relie à ladite ouverture d’orifice d’aspiration
(54a, 54b), et une chambre de refoulement
(51e), qui relie à ladite ouverture d’orifice de re-
foulement (54c, 54d).

6. Pompe à huile (50) selon la revendication 5, dans
laquelle :

ladite chambre d’aspiration (51d) et ladite cham-
bre de refoulement (51e) sont formées autour
dudit perçage d’insertion, dans une zone rete-
nant ledit palier (55) par une épaisseur axiale
relativement grande.
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