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(54) Oil pump

(57)  An oil pump includes a first cylindrical space
(31,431), afirst drive rotor (50) rotatably positioned in the
first cylindrical space, a first driven rotor (40) positioned
at an external periphery of the first drive rotor in the first
cylindrical space, and engaged with the first drive rotor
to rotate, a plurality of volumetric chambers (R) formed
between the first drive rotor and the first driven rotor, the
volumetric chambers are configured to increase and de-
crease capacity during the rotation of the first drive rotor
and the first driven rotor, a discharge port (12) being in

FIG.2

communication with at least one of the volumetric cham-
bers where capacity is decreasing, a plurality of intake
ports (11a,11b) being in communication with at least one
of the volumetric chambers where capacity is increasing,
whereby a partition (13,23) is provided between adjacent
intake ports of the plural intake ports for dividing the in-
take ports adjacent each other, and an intake passage
(14a,14b) is provided at each intake port, the intake port
being independently in communication with an oil reser-
voir.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an oil pump.
More particularly, the present invention pertains to an oil
pump which enables to suck oil from each intake portion
independently without being influenced by resistance.

BACKGROUND

[0002] A known oil pump includes a first pump (i.e., a
scavenge pump) for supplying oilin an oil panto areserve
tank and a second pump (i.e., afeed pump) for supplying
oilinthe reserve tank to lubrication portion. The first pump
of the oil pump is provided with plural rotors arranged on
a common axis line and each having inlet which is in
communication with the oil pan, and a spacer positioned
between the rotors and having a discharge passage
which is commonly used by rotors arranged adjacent
each other. With the foregoing construction, oil is sup-
plied to each rotor of the first pump through the plural
inlets inthe oil pan. Thus, in case at least one of the inlets
is in the oil of the oil pan, the first pump functions even
when other inlets are not placed in the oil and suck air
(e.g., described in JPHO6 (1994)-94805B).

[0003] Notwithstanding, with the foregoing construc-
tion, in order to provide plural numbers of the inlets, plural
rotors are required to be provided for respective inlets.
This makes the oil pump have longer length in an axial
direction. Further, when the inlet sucks only the air, oil is
not sucked into a particular rotor, the rotor is left without
lubrication, and abrasion is likely generated between a
drive rotor and a casing into which a driven rotor is in-
serted, which decreases reliability of the oil pump.
[0004] A need thus exists for an oil pump which en-
sures reliability by preventing non-lubrication of the oil
pump, which has possibility to suck the air from an inlet,
and reduces the oil pump in size.

SUMMARY OF THE INVENTION

[0005] In light of the foregoing, the present invention
provides an oil pump, which includes a first cylindrical
space, a first drive rotor rotatably positioned in the first
cylindrical space, a first driven rotor positioned at an ex-
ternal periphery of the first drive rotor in the first cylindrical
space, and engaged with the first drive rotor to rotate, a
plurality of volumetric chambers formed between the first
drive rotor and the first driven rotor, the volumetric cham-
bers are configured to increase and decrease capacity
during the rotation of the first drive rotor and first driven
rotor, a discharge port being in communication with at
least one of the volumetric chambers where capacity is
decreasing, a plurality of intake port being in communi-
cation with atleast one of the volumetric chambers where
capacity is increasing, characterized by including a par-
tition provided between adjacent intake ports of the plural
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intake ports for dividing the intake ports adjacent each
other, and an intake passage provided at each intake
port, the intake port being independently in communica-
tion with an oil reservoir.

[0006] According to the presentinvention, the partition
for dividing adjacent intake ports is formed between the
adjacent intake ports of the plural intake ports, and the
independent intake passage which is in communication
with the oil reservoiris provided at each intake port. Thus,
oil can be independently sucked from plural portions with
a single rotor, and the construction of the oil pump can
be simplified. Further, even when the air is sucked from
one of the intake ports, oil can be sucked from the rest
of the intake ports, and thus, sliding portions between a
housing and the rotor can be lubricated, and the abrasion
can be prevented. Because a dimension of the rotor
where the rotor and the housing slides can be reduced,
reliability is increased, and friction can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing and additional features and char-
acteristics of the present invention will become more ap-
parent from the following detailed description considered
with reference to the accompanying drawings, wherein:
[0008] Fig. 1 is a cross-sectional of a pump 100 ac-
cording to a first embodiment of the present invention.
[0009] Fig. 2 is a cross-sectional view taken on line II-
Il of Fig. 1.

[0010] Fig. 3is a cross-sectional view taken on line IlI-
Il of Fig. 1.

[0011] Fig.4is an explanatory view showing an oil pas-
sage at which the pump 100 is provided according to a
first embodiment of the present invention.

[0012] Fig. 5 is a cross-sectional view of a pump 200
according to a second embodiment of the present inven-
tion.

[0013] Fig.6is anexplanatory view showing an oil pas-
sage at which a pump 300 is provided according to the
second embodiment of the present invention.

[0014] Fig. 7 is a cross-sectional view of a pump 300
according to a third embodiment of the present invention.
[0015] Fig. 8 is a cross-sectional view of a pump 400
according to a fourth embodiment of the present inven-
tion.

[0016] Fig. 9 is a cross-sectional view of a pump 500
according to a fifth embodiment of the present invention.
[0017] Fig. 10is a cross-sectional view of a pump 600
according to a sixth embodiment of the present invention.
[0018] Fig. 11 is an explanatory view showing an oil
passage for directly pressure-feeding oil discharged from
the first pump to a portion where the oil is supplied.

DETAILED DESCRIPTION
[0019] Embodiments of the present invention will be

explained with reference toillustrations of drawing figures
as follows.
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[0020] A first embodiment of the present invention will
be explained referring to Figs. 1-3. As shown in Fig. 1,
an oil pump 100 includes a first pump 1 including a hous-
ing 30 which forms afirst cylindrical space 31, a first drive
rotor 50 rotatably arranged in the first cylindrical space
31, and a first driven rotor 40 positioned at an external
periphery of the first drive rotor 50 and engaged with the
first drive rotor 50 to rotate. The first drive rotor 50 is fixed
to a shaft 70 positioned in the center of the first drive rotor
50. A drive gear 80 is fixed at a first end of the shaft 70.
Driving force is transmitted from a driving power source
through the drive gear 80 and the shaft 70 to rotate the
first drive rotor 50, and thus to rotate the first driven rotor
40. As shown in Fig. 2, the first driven rotor 40 and the
first drive rotor 50 form plural volumetric chambers R
whose capacity is increased and decreased therebe-
tween.

[0021] The housing 30 includes a body 10 and a cover
20.
[0022] As shown in Fig. 2, a discharge port 12 which

is in communication with a decreasing capacity chamber
of the volumetric chambers R and plural intake ports 11a,
11b which are in communication with an increasing ca-
pacity chamber of the volumetric chambers R are formed
on the body 10. A partition 13 is formed between the
intake port 11a and the intake port 11b and extends in a
radial direction of the first drive rotor 50 for dividing the
intake port 11a and the intake port 11b. As shown in Figs.
2 and 4,theintake ports 11a, 11b are provided with intake
passage s 14a, 14b which are in communication with an
oil reservoir 60 respectively. Qil is sucked into the volu-
metric chamber R through the intake passage 14aon the
intake port 11a to increase the capacity. By increasing
the capacity of the volumetric chamber R, oil is sucked
into the volumetric chamber R through the intake pas-
sage 14b on the intake port 11b. By decreasing the ca-
pacity of the volumetric chamber R, oil is pressure-fed
from the volumetric chamber R to a portion to be supplied
with oil through a discharge passage 15 on the discharge
port 12.

[0023] As shown in Fig. 3, a discharge port 22 which
is in communication with the decreasing capacity cham-
ber of the volumetric chambers R and plural intake ports
21a, 21b which are in communication with the increasing
capacity chamber of the volumetric chamber R are
formed on the cover 20. The intake port 21a is in com-
munication with the intake port 11a of the body 10 and
the intake port 21b is in communication with the intake
port 11b of the body 10. The discharge port 22 is in com-
munication with the discharge port 12 of the body 10. A
partition 23 is provided between the intake port 21a and
the intake port 21b which are adjacent each other, and
the partition 23 extends in a radial direction of the first
drive rotor 50 for dividing the intake port 21a and the
intake port 21b. The partition 23 is formed to have a con-
figuration identical to the partition 13, faces the partition
13 and at the same position with the partition 13 in a
radial direction. By increasing the capacity of the volu-
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metric chamber R, oil is sucked into the volumetric cham-
ber R through the intake passage 14a on the intake port
21a. By increasing the capacity of the volumetric cham-
berR, oilis sucked into the volumetric chamber R through
the intake passage 14b on the intake port 21b. By de-
creasing the capacity of the volumetric chamber R, oil is
pressure-fed to a portion to be supplied with oil through
the discharge passage 15 on the discharge port 22.
[0024] As explained above, because a first pump por-
tion including the intake ports 11a, 21a, and a second
pump portion including the intake ports 11b, 21b are di-
vided by the partitions 13, 23, the first pump portion and
the second pump portion can suck oil independently
through the intake passage s 14a, 14b respectively. Ac-
cordingly, even when one of the intake passage 14a
which is in communication with the oil reservoir 60 only
sucks the airwhen the oil reservoir 60. is inclined because
of driving conditions (shown in Fig. 4), oil can be sucked
through the intake passage 14b without an influence by
the first pump portion. Although the oil reservoirs 60, 60
are provided independently for each intake passage 14a,
14b, a common oil reservoir may be shared by the intake
passages 14a, 14b.

[0025] When arrangement of the oil reservoir 60 gives
restrictions, and a distance from the oil reservoir 60 to
each intake passage 14a, 14b is unlikely to be the same,
suction performance may become different because of
differences of degree of resistance of oil caused when
oil is sucked through intake passages 14a, 14b. In this
case, the first pump portion and the second pump portion
can have the identical level of performance to suck oil by
changing position of the partition 13, 23 to change the
proportion of the capacity of the intake ports 11a, 21a to
the capacity of the intake ports 11b, 21b even if the length
of inner diameter of each intake passage 14a, 14b is not
significantly changed.

[0026] An operation of the embodiment of the present
invention will be explained as follows.

[0027] With the first oil pump 1, driving force is trans-
mitted from a driving power source via the drive gear 80
and the shaft 70 to rotate the first drive rotor 50, and thus
to rotate the first driven rotor 40. In accordance with the
rotation of the first drive rotor 50 and the first driven rotor
40, the capacity of the plural volumetric chambers R
formed between the first driven rotor 40 and the first drive
rotor 50 is changed to increase or to decrease. In this
circumstance, the first pump portion and the second
pump portion are formed by the partitions 13, 23 formed
between the intake ports 11a, 11b and the intake ports
21a, 21b respectively, and each pump portion sucks oil
independently. Even when one of the intake passage 14a
in communication with the oil reservoir 60 only sucks the
air, oil can be sucked through the intake passage 14b.
[0028] A second embodiment of the present invention
will be explained with reference to Fig. 5. As shown in
Fig. 5, an oil pump 200 according to the second embod-
iment of the present invention includes a second pump
2 in addition to the first pump 1, and the first pump 1 and
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the second pump 2 are driven by a shaft 270. Further,
with the construction of the second embodiment of the
present invention, a second cylindrical space 231 is
formed between the first body 10 of the first pump 1 and
a second cover 220, and a second body 210 (i.e., a cy-
lindrical body having a bottom) is arranged to form the
second pump 2 having a cylindrical configuration with a
bottom. The first body 10, the second body 210 and the
second cover 220 are fixed by means of a tightening
member.

[0029] Intake ports 221a, 221b corresponding to the
intake ports 21a, 21b are formed at an outer bottom sur-
face of the second body 210. A discharge port 222 cor-
responding to the discharge port 22 of the first embodi-
ment is also formed at an external bottom surface of the
second body 200. An intake port 211 and a discharge
port 212 are formed at an inner bottom surface of the
second body 210. As shown in Figs. 5-6, an intake pas-
sage 214 which is in communication with a second oll
reservoir 260 is provided at the intake port 211.

[0030] Anintake port 221A and a discharge port 222A
for forming the second pump 2 are formed at the second
cover 220.

[0031] The shaft 270 extended to the opposite side of
the drive gear 80 is inserted into the second cylindrical
space 231. The shaft 270 is fixed to a second drive rotor
250. A second driven rotor 240 rotatably positioned in
the second cylindrical space 231 is arranged at an ex-
ternal periphery of the second drive rotor 250. The sec-
ond drive rotor 250 and the second driven rotor 240 are
engaged to rotate and plural volumetric chambers R2
whose capacity is increased and decreased is formed
between the second drive rotor 250 and the second driv-
en rotor 240.

[0032] The intake ports 211, 221A are in communica-
tion with an increasing capacity chambers of the volu-
metric chambers R2. The discharge port 212, 222A are
in communication with a decreasing capacity chambers
of the volumetric chambers R2. The intake port 221A is
in communication with the intake port 211 and the dis-
charge port 222A is in communication with the discharge
port 212.

[0033] With the-construction according to the second
embodiment of the present invention, the oil pump 200
can be reduced in size because the first pump 1 and the
second pump 2 can be driven by the single shaft 270.
Further, because bearing portions can be lubricated by
means of the second pump 2, reliability can be increased.
Other construction of the second embodiment of the
present invention is identical to the construction of the
first embodiment, and thus explanation is not repeated
and reference numerals common to Fig, 1 are not pro-
vided in Figs. 5-6.°

[0034] According to the second embodiment of the
present invention, bearing portions C, D for supporting
the shaft 270 is positioned on the second cover 220 and
the second body 210 of the second pump 2. The second
pump 2 is configured to constantly reserve a predeter-
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mined volume of oil in the second oil reservoir 260, and
an end of the intake passage 214 is positioned in the
reserved oil to securely suck the oil. Accordingly, oil is
securely supplied to the bearing portions C, D by the
second pump 2, thus to prevent a lack of lubrication, or
the like.

[0035] A third embodiment of the present invention will
be explained with reference to Fig. 7. The third embodi-
ment of the present invention includes a third cylindrical
space 332. The third cylindrical space 332 is added to
the body 210 of the second embodiment to form a third
body 310. A third cover 320 corresponding to the third
body 310 is also provided in place of the second cover
220. The third cover 320 is configured to have larger di-
ameter than the second cover 220.

[0036] The third body 310 includes a stepped recess
portion having a second cylindrical space 331 and the
third cylindrical space 332. The first driven rotor 40 and
the first drive rotor 50 are inserted into the second cylin-
drical space 331. The second body 210 of the second
pump 2 is positioned in the third cylindrical space 332.
The diameter of the third cylindrical space 332 is longer
than the diameter of the first cylindrical space 31. Position
of the second body 210 and the cover 320 in a peripheral
direction is defined by a pin 315. Other construction is
identical to the construction of the second embodiment,
thus, the explanation is not repeated and the same ref-
erence numeral is not repeated..

[0037] A fourth embodiment of the present invention
will be explained with reference to Fig. 8. An oil pump
400 includes a single recessed cylindrical space 430
which is configured to have a recess portion at the cylin-
drical space of the body 210 of the second embodiment,
and a first cylindrical space 431 and a second cylindrical
space 432 are provided at the recessed cylindrical space
430. A circular body 434 is provided between the first
cylindrical space 431 and the second cylindrical space
432.

[0038] Intake ports 411a, 411b and a discharge port
412 are formed on a first side of the circular body 434.
Intake ports 411A and a discharge. port 412A are posi-
tioned at a second side of the circular body 434. Position
of the circular body 434 in a peripheral direction is fixed
by a fixing means.

[0039] With the construction according to the fourth
embodiment ofthe presentinvention, a separate member
can be applied as the circular body 434. For example,
by forming the circular body 434 using material suitable
for bearings, reliability of the oil pump 400 can be in-
creased. Other construction of the fourth embodiment is
identical to the second embodiment, and thus the expla-
nation is not repeated and reference numeral in Fig. 8 is
not repeated.

[0040] A fifth embodiment of the present invention will
be explained with reference to Fig. 9. An oil pump 500
includes a discharge port 512 and a discharge port 522
which are configured by connecting the discharge port
212 and the discharge port 222 of the second embodi-
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ment to be penetrated through each other. With the fore-
going construction, oil discharged from the discharge port
522 is discharged through a discharge passage 515
which is arranged in communication with the discharge
port 512.

[0041] With the construction according to the fifth em-
bodiment, a portion of oil discharged from the second
pump 2 is supplied to the first pump 1 through the dis-
charge port 522 of the first pump 1. Accordingly, sufficient
oil is supplied to the first pump 1 even when non-lubrica-
tion state has continued because the first pump 1 sucks
the air, each member of the first pump 1 can be lubricated
and reliability of lubricated portion of sliding portion can
be increased. Other construction of the fifth embodiment
is identical to the second embodiment, and thus the ex-
planation is not repeated, and reference numeral is no
repeated.

[0042] A sixth embodimentof the presentinvention will
be explained as follows. An oil pump 600 includes the
discharge passage 515 of the fifth embodiment which is
positioned on the first pump 1 at opposite side of the
second pump 2.

[0043] Accordingly, a part of oil discharged from the
second pump 2 is supplied to the entire first pump 1 in
the axial direction through the discharge port 522 of the
first pump 1. Thus, sufficient oil is supplied to the first
pump 1 even when the first pump 1 sucks the air, and
thus drawbacks because of a lack of lubrication between
each member of the first pump 1 can be securely pre-
vented.

[0044] OQil discharged from the first pump 1 may be
directly pressure-fed to a portion to be supplied with oil
as shown in Fig. 11. Other construction of the sixth em-
bodiment is identical to the fifth embodiment, and thus
the explanation is not repeated, and the same reference
numeral is not repeated.

[0045] According to the embodiment of the present in-
vention, the partition extended toward the outside of the
first drive rotor and for dividing adjacent intake ports is
formed between the adjacent intake ports of the plural
intake ports, and the independent intake passage which
is in communication with the oil reservoir is provided at
each intake port. Thus, oil can be independently sucked
from plural portions with a single rotor, and the construc-
tion of the oil pump can be simplified. Further, even when
the air is sucked from one of the intake ports, oil can be
sucked from the rest, of the intake ports, and thus, sliding
portions between the housing and the rotor can be lubri-
cated, and the abrasion can be prevented. Because a
dimension of the rotor where the rotor and the housing
slides can be reduced, reliability is increased, and friction
can be reduced.

[0046] According to the embodiment of the present in-
vention, because the second pump which includes the
second drive rotor rotatably positioned in the second cy-
lindrical space, and the second driven rotor positioned
around the external periphery of the second drive rotor
and engaged with the second drive rotor to rotate are
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arranged on the rotational axis where the first drive rotor
of the first pump inducing the first drive rotor and the first
driven rotor is rotated, the first pump and the second
pump can be rotated by a single shaft, and thus the oil
pump can be reduced in size. By lubricating bearing por-
tions by the second pump, the reliability of the bearing
portions can be increased.

[0047] According to the embodiment of the presentin-
vention, because the cylindrical body having a bottom to
which one of the first cylindrical space or the second cy-
lindrical space is formed is arranged between the first
pump and the second pump, the first pump and the sec-
ond pump can be assembled from a single direction,
which is axial direction.

[0048] According to the embodiment of the presentin-
vention, by positioning the circular body for dividing the
first pump and the second pump between the first pump
and the second pump, the oil pump including the first
pump and the second pump can be reduced in size. The
circular body may be made as a separate member and
may be made of material suitable for bearings, the reli-
ability of the oil pump can be increased, and the first
pump and the second pump can be assembled from a
single direction, which is axial direction.

[0049] According to the embodiment of the present in-
vention, because the discharge port of the first pump and
the discharge port of the second pump are combined to
penetrate through each other to communicate each other
and share the common discharge passage, oil dis-
charged from the second pump can be supplied to be-
tween each element of the first pump, each element of
the first pump can be lubricated, and the reliability of the
sliding portions can be increased.

[0050] According to the embodiment of the present in-
vention, because the discharge port of the first pump and
the discharge port of the second pump are combined to
penetrate through each other to communicate each other
and share the common discharge passage, and the com-
mon discharge passage is provided on the discharge port
of the first pump at the opposite side of the second pump,
oil discharged from the second pump can be securely
supplied to each element of the first pump at the entire
region of at the opposite side of the second pump, each
element of the first pump can be lubricated, and the re-
liability of the sliding portion can be increased.

It is explicitly stated that all features disclosed in the de-
scription and/or the claims are intended to be disclosed
separately and independently from each other for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention independent of the com-
position of the features in the embodiments and/or the
claims. It is explicitly stated that all value ranges or indi-
cations of groups of entities disclose every possible in-
termediate value or intermediate entity for the purpose
of original disclosure as well as for the purpose of re-
stricting the claimed invention, in particular as limits of
value ranges.
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Claims first pump and the second pump.

1. Anoil pump (100, 200, 300, 400; 500, 600) compris- 5. The oil pump according to Claim 4, further compris-

at least either one of the first cylindrical space
orthe second cylindrical space are provided, the
cylindrical body being positioned between the

ing: ing:
5
a first cylindrical space (31, 431); a first body (10) for forming the first cylindrical
a first drive rotor (50) rotatably positioned in the space;
first cylindrical space; a second body (210) for forming the second cy-
a first driven rotor (40) positioned at an external lindrical space; wherein
periphery of the first drive rotor in the first cylin- 70 the first body includes a third cylindrical space
drical space, and engaged with the first drive (332) which is in communication with the first
rotor to rotate; cylindrical space; and
a plurality of volumetric chambers (R) formed the second body (331) having the cylindrical
between the first drive rotor and the first body with the bottom is positioned in the third
driven rotor, the volumetric chambers are coaf- 15 cylindrical space.
igured to increase and decrease capacity during
the rotation of the first drive rotor and the first The oil pump according to Claim 3, further compris-
driven rotor; ing:
a discharge port (12) being in communication
with at least one of the volumetric chambers 20 a circular body (434) provided between the first
where capacity is decreasing; pump and the second pump for dividing the first
a plurality of intake port (11a, 11b) being in com- pump and the second pump.
munication with at least one of the volumetric
chambers where capacity is increasing; char- The oil pump according to Claim 6, further compris-
acterized by comprising 25 ing:
a partition (13, 23) provided between adjacent
intake ports of the plural intake ports for dividing a cylindrical space (430) where the first pump
the intake ports adjacent each other; and and the second pump are positioned; wherein
an intake passage (14a, 14b) provided at each the circular body divides the cylindrical space
intake port, the intake port being independently 30 into the first cylindrical space (431) and the sec-
in communication with an oil reservoir. ond cylindrical space (432).
The oil pump according to Claim 1, wherein the par- The oil pump according to Claims 3-7, wherein the
tition extends toward the outside of the first drive discharge port of the first pump and the discharge
rotor. 35 port of the second pump are connected to penetrate
through each other to establish communication each
The oil pump according to Claims 1-2, further com- other, and includes a common discharge passage
prising: (515).
a first pump (1) including the first drive rotorand 40 The oil pump according to Claim 8 wherein the com-
the first driven rotor; and mon discharge passage is positioned on the dis-
a second pump (2) including a second cylinder charge port of the first pump at opposite side of the
space (231), a second drive rotor (250) rotatably second pump.
positioned in the second cylindrical space, and
a second driven rotor (240) positioned atanex- 45
ternal periphery of the second drive rotor in the
second cylindrical space, and engaged with the
second drive rotor to rotate; wherein
the second drive rotor is positioned on a rota-
tional axis for rotating the first drive rotor. 50
4. The oil pump according to Claim 3, further compris-
ing:
acylindrical body (210) having a bottom atwhich 55
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