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(54) OIL PUMP

(57)  The present invention provides an oil pump that
sucks and discharges oil, including: a housing portion; a
stator portion including an outer ring that is accommo-
dated inside the housing portion and forms a variable
chamber into which oil flows between the housing portion
and the stator portion, and a main pressing end that is
formed to protrude outward from an outer circumferential
surface of the outer ring; a rotor portion accommodated
inside the outer ring, and sucking and discharging oil
through rotation; a spring portion including a main spring
that presses the stator portion, and movably supporting
the outerring inside the housing portion; a guiding portion
including a first guiding member that is installed on the
outer circumferential surface of the outer ring, slidably
installed in a first guiding groove formed in an inner wall
of the housing portion, and guides a movement of the
outer ring as the outer ring is pressed by the oil flowing
into the variable chamber, and guiding the movement of
the outer ring; and a sealing portion interposed between
the housing portion and a stator portion to prevent the oil
flowing into the variable chamber from leaking into an-
other space between the housing portion and the stator
portion.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an oil pump,
and more particularly, to an oil pump that sucks and dis-
charges oil.

BACKGROUND

[0002] In general, an oil pump refers to a device that
sucks oil through rotation of a rotor portion, compresses
the oil, and discharges the oil to the outside to circulate
the oil to various engines such as an engine. An internal
combustion engine has an average internal temperature
of about 800 degrees Celsius, and a maximum temper-
atureisabout2,000 degrees Celsius as aninstantaneous
value during an explosive stroke. In addition, in the inter-
nal combustion engine, friction is continuously generated
between an inner wall of a cylinder and a sliding surface
of a piston, bearings of a crankshaft, bearings of a cam-
shaft, and the like. Therefore, it can be said that the oil
pump cools the engine by causing the oil to circulate
through the engine and reduces friction generated be-
tween various components constituting the engine.
[0003] There are two types of oil pumps of a vane type
and a gear type. The vane type oil pump includes an
outer ring, an inner rotor installed inside the outer ring,
and a vane installed on an outer circumferential surface
of the inner rotor. In addition, the vane type oil pump
operates such that the oil is sucked and discharged by
the vane as theinnerrotorrotates. The geartype oil pump
includes an outer ring, and an outer rotor and an inner
rotor which are installed inside the outer ring and each
have gear teeth formed on inner and outer circumferential
surfaces thereof. In addition, the gear type oil pump caus-
es the oil sucked between the inner rotor and the outer
rotor to be pressed and discharged to the outside as the
inner rotor rotates to engage with the outer rotor.
[0004] Meanwhile, the oil pump is characterized in that
a pressure of the oil discharged from the oil pump con-
tinuously increases as the number of rotations of the inner
rotorincreases. In a case where the pressure discharged
from the oil pump is excessively high, each engine may
suffer mechanical damage, as well as the pressure is a
factor that lowers an overall efficiency of the system. Ac-
cordingly, in order to prevent this, Korean Patent Regis-
tration No. 10-1491175 discloses a variable oil pump ca-
pable of selectively reducing a space between an outer
ring and an inner rotor.

[0005] In the conventional variable oil pump as de-
scribed above, it is characterized in that the outer ring is
hinge-coupled to an inside of a housing portion, and the
outer ring moves as being pressed by the oil flowing be-
tween the outer ring and the housing portion, so that an
oil compression space between the outer ring and the
inner rotor is reduced.

[0006] In this case, the conventional variable oil pump
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described above has a structure in which the outer ring
moves along a certain trajectory inside the housing por-
tion on the basis of the hinge-coupled portion of the inner
wall of the housing portion. Such a conventional variable
oil pump has a problem that an amount of oil supplied to
the engine through the oil pump is not effectively and
stably adjusted in response to a change in an amount of
oil required by the engine in accordance with a change
in a speed of the engine.

SUMMARY OF INVENTION
Technical Problem

[0007] The present invention is created to solve the
problems described above, and an object thereof is to
provide an oil pump in which an amount of oil supplied
to an engine is effectively and stably adjusted in response
to a change in an amount of oil required by the engine.

Solution to Problem

[0008] The presentinvention provides an oil pump that
sucks and discharges oil, including: a housing portion; a
stator portion including an outer ring that is accommo-
dated inside the housing portion and forms a variable
chamber into which oil flows between the housing portion
and the stator portion, and a main pressing end that is
formed to protrude outward from an outer circumferential
surface of the outer ring; a rotor portion accommodated
inside the outer ring, and sucking and discharging oil
through rotation; a spring portion including a main spring
that presses the stator portion, and movably supporting
the outer ring inside the housing portion; a guiding portion
including a first guiding member that is installed on the
outer circumferential surface of the outer ring, slidably
installed in a first guiding groove formed in an inner wall
of the housing portion, and guides a movement of the
outer ring as the outer ring is pressed by the oil flowing
into the variable chamber, and guiding the movement of
the outer ring; and a sealing portion interposed between
the housing portion and a stator portion to prevent the oil
flowing into the variable chamber from leaking into an-
other space between the housing portion and the stator
portion.

[0009] The first guiding groove may be formed on a
side opposite to the variable chamber on the basis of the
outer ring, and the first guiding member may be installed
on the outer circumferential surface of the outer ring on
a side opposite to the variable chamber. The spring por-
tion may further include a first auxiliary spring having one
end that is in contact with the outer circumferential sur-
face of the outer ring on a side opposite to the main spring
and the other end that is in contact with the inner wall of
the housing portion.

[0010] The stator portion may further include a first
auxiliary pressing end formed to protrude from the outer
circumferential surface of the outer ring to surround the
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first auxiliary spring. The sealing portion may include a
first sealing member interposed between the inner wall
of the outer ring and the first auxiliary spring.

[0011] The spring portion may further include a second
auxiliary spring having one end that is in contact with the
main pressing end and the other end that is in contact
with the inner wall of the housing portion. The stator por-
tion may further include a second auxiliary pressing end
formed to protrude from the main pressing end to sur-
round the second auxiliary spring.

[0012] The main spring may be disposed such thatone
end is in contact with the main pressing end and the other
end is in contact with the inner wall of the housing portion,
and the oil flowing into the variable chamber may press
the stator portion toward a side opposite to a direction in
which the outer ring is pressed.

[0013] The housing portion may be formed of a second
guiding groove on the inner wall on a side opposite to
the main spring on the basis of the main pressing end.
The guiding portion may further include a second guiding
member installed on the outer circumferential surface of
the outer ring and slidably installed in the second guiding
groove.

[0014] The first guiding groove may be formed along
a direction away from the main spring at a position adja-
cent to the main spring, and may be formed along a di-
rection opposite to a direction of a force applied to the
main pressing end by the main spring. The second guid-
ing groove may be formed to face the main pressing end
side from the inner wall of the housing portion in which
the variable chamber is formed.

[0015] The housing portion may be formed of a second
guiding groove on the inner wall on the first auxiliary
pressing end side. The guiding portion may further in-
clude a second guiding member installed on the outer
circumferential surface of the outer ring and slidably in-
stalled in the second guiding groove.

[0016] The stator portion may further include a third
auxiliary pressing end protruding outward from a portion
of the outer circumferential surface of the outer ring be-
tween the first guiding member and the main pressing
end The main spring may be disposed such that one end
is in contact with the third auxiliary pressing end and the
other end is in contact with the portion of the inner wall
of the housing portion on the main pressing end side to
pressurize the stator portion.

[0017] The housing portion may be formed of a second
guiding groove on the inner wall on a side adjacent to
the variable chamber. The guiding portion may further
include a second guiding member installed on the outer
circumferential surface of the outer ring and slidably in-
stalled in the second guiding groove. The main spring
may be disposed such that one end is in contact with the
main pressing end and the other end is in contact with
the innerwall portion of the housing portion on the second
guiding groove side to pressurize the stator portion.

10

15

20

25

30

35

40

45

50

55

Advantageous Effects

[0018] According to the oil pump according to the
presentinvention, the guide portion including the firstand
second guide members for guiding the movement of the
outer ring at different positions, and the spring portion
including the first and second auxiliary springs for mov-
ably supporting the outer ring at different positions are
provided, and thereby the outer ring can be moved along
various trajectories inside the housing portion.

[0019] Accordingly, according to the oil pump accord-
ing to the present invention, it is possible to effectively
and stably adjust the amount of oil supplied to the engine
in response to a change in the amount of oil required by
the engine in accordance with a change in the speed of
the engine.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a view illustrating a state before oil is intro-
duced into a variable chamber of an oil pump ac-
cording to a first example of the present invention.
FIG. 2 is a view illustrating a state after oil is intro-
duced into the variable chamber of the oil pump ac-
cording to the first example of the present invention.
FIG. 3 is a view illustrating an oil pump according to
a second example of the present invention.

FIG. 4 is a view illustrating an oil pump according to
a third example of the present invention.

FIG. 5is a view illustrating an oil pump according to
a fourth example of the present invention.

BEST MODE FOR INVENTION

[0021] The present invention is described with refer-
ence to the examples illustrated in the drawings, but
these are merely exemplary, and those of ordinary skill
in the art will appreciate that various modifications and
equivalent other examples are possible therefrom.
Therefore, the true technical protection scope of the
present invention should be determined by the technical
spirit of the appended claims.

[0022] Referring to FIGS. 1 and 2, an oil pump 100
accordingto an example of the presentinvention includes
a housing portion 110, a stator portion 120, a rotor portion
130, a spring portion 140, a guiding portion 150, and a
sealing portion 160.

[0023] The housing portion 110 has a suction port and
a discharge port through which oil is sucked and dis-
charged, and accommodates the stator portion 120, the
rotor portion 130, the spring portion 140, the guiding por-
tion 150, and the sealing portion 160 inside thereof. Fur-
ther, a variable chamber 110a in which some of the oil
discharged to the outside through the discharge port of
the housing portion 110 is bypassed and introduced is
formed between the housing portion 110 and the stator
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portion 120.

[0024] The stator portion 120 includes an outer ring
121, a main pressing end 122, a first auxiliary pressing
end 123, and a second auxiliary pressing end 124. The
outer ring 121 is accommodated inside the housing por-
tion 110 and forms the variable chamber 110a with the
housing portion 110 therebetween. The main pressing
end 122 is formed to protrude radially outward from an
outer circumferential surface of the outer ring 121.
[0025] The first auxiliary pressing end 123 is formed
to protrude from the outer circumferential surface of the
outer ring 121 corresponding to a side opposite to the
main pressing end 122. In addition, the second auxiliary
pressing end 124 is formed to protrude from an end por-
tion of the main pressing end 122 toward the outside on
the basis of the radial direction of the outerring 121. Here,
the first auxiliary pressing end 123 may be formed in a
pair that are disposed to be spaced apart from each other
along a circumferential direction of the outer ring 121. In
addition, the second auxiliary pressing end 124 may be
formed in a pair that are disposed to be spaced apart
from each other.

[0026] The rotor portion 130 is accommodated inside
the outer ring 121 to suck and discharge oil through ro-
tation, and includes an outer rotor 131, an inner rotor
132, and arotation shaft 133. The outerrotor 131 is fixedly
coupled to the outer ring 121 such that an outer circum-
ferential surface is in contact with an inner circumferential
surface of the outer ring 121. The inner rotor 132 is in-
stalled inside the outerrotor 131, and is formed of a press-
ing chamber 131ain which oil is sucked and pressed with
the outer rotor 131 therebetween. In addition, the outer
rotor 131 and the inner rotor 132 are installed such that
gear teeth formed on inner and outer circumferential sur-
faces thereof are engaged with each other.

[0027] The rotation shaft 133 is rotatably fixed to the
housing portion 110 and is installed to penetrate through
a central portion of the inner rotor 132 thereby being fix-
edly coupled to the inner rotor 132. In addition, the rota-
tion shaft 133 receives power from the engine and rotates
together with the inner rotor 132.

[0028] The spring portion 140 is provided such that the
stator portion 120 is movably supported inside the hous-
ing portion 110, and includes a main spring 141, a first
auxiliary spring 142, and a second auxiliary spring 143.
The main spring 141 is disposed on a side opposite to
the variable chamber 110a on the basis of the main press-
ing end 122. In addition, the main spring 141 is disposed
such that one end is in contact with the main pressing
end 122 and the other end is in contact with an inner wall
of the housing portion 110. Accordingly, the main spring
141 presses the stator portion 120 toward a side opposite
to a direction in which the oil flowing into the variable
chamber 110a presses the stator portion 120.

[0029] The first auxiliary spring 142 is disposed be-
tween the pair of first auxiliary pressing ends 123, has
one end that is in contact with the outer circumferential
surface of the outer ring 121 and the other end that faces

10

15

20

25

30

35

40

45

50

55

the inner wall of the housing portion 110. The second
auxiliary spring 143 is disposed between the pair of sec-
ond auxiliary pressing ends 124, and has one end that
is in contact with the end portion of the main pressing
end 122 and the other end that faces the inner wall of
the housing portion 110.

[0030] On the other hand, the housing portion 110 is
formed of a first guiding groove 111 on the inner wall on
aside opposite to the variable chamber 110a on the basis
of the stator portion 120. In addition, the housing portion
110 is formed of a second guiding groove 112 on the
inner wall on a side opposite to the main spring 141 on
the basis of the main pressing end 122.

[0031] The guiding portion 150 is provided to guide the
movement of the stator portion 120, and includes a first
guiding member 151 and a second guiding member 152.
The first guiding member 151 is fixedly installed on an
outer circumferential surface on a side opposite to the
variable chamber 110a in the outer circumferential sur-
face of the outer ring 121. In addition, the first guiding
member 151 is slidably inserted into the first guiding
groove 111. Accordingly, the first guiding member 151
guides the movement of the stator portion 120 as the
outer ring 121 is pressed by the oil flowing into the vari-
able chamber 110a.

[0032] The second guiding member 152 is fixedly in-
stalled on the outer circumferential surface of the outer
ring 121 on the variable chamber 110a side, that is, on
the outer circumferential surface of the outer ring 121 on
a side where the main spring 141 is not disposed on the
basis of the main pressing end 122. In addition, the sec-
ond guiding member 152 is slidably inserted into the sec-
ond guiding groove 112. Accordingly, the second guiding
member 152 guides the movement of the stator portion
120 together with the first guiding member 151.

[0033] According to the oil pump 100 according to the
presentinvention described above, the stator portion 120
may be disposed inside the housing portion 110 while
maintaining structural stability. That is, a pressure ap-
plied to the stator portion 120 upwardly by the main spring
141 may be supported by a pressure applied to the stator
portion 120 by the oil flowing into the second guiding
member 152 inserted into the second guiding groove 112
and the variable chamber 110a. In addition, a pressure
applied by the first auxiliary spring 142 to the stator por-
tion 120 may be supported by a pressure applied to the
stator portion 1 by the first guiding member 151 inserted
into the first guiding groove 111 and the second auxiliary
spring 143. Accordingly, the oil pump 100 according to
an example of the presentinvention can maintain a struc-
turally stable state of the stator portion 120 inside the
housing portion 110.

[0034] In addition, the oil pump 100 according to the
present invention is designed in a structure in which a
force is applied to the stator portion 120 in a state where
the first and second auxiliary springs 142 and 143 dis-
posed at different positions are not fixed to the inner wall
of the housing portion 110, and the stator portion 120 is
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supported in a state where the first and second guiding
members 151 and 152 disposed at different positions are
in sliding contact with the first and second guiding
grooves 111 and 112. Therefore, as the stator portion
120is pressed by the oil flowing into the variable chamber
1103, the stator portion 120 can be moved along various
trajectories inside the housing portion 110. Thus, accord-
ing to the oil pump 100 according to the presentinvention,
in response to a change in the amount of oil required by
the engine in accordance with a change in the speed of
the engine, the amount of oil supplied to the engine can
be effectively and stably adjusted.

[0035] On the other hand, the first guiding groove 111
is formed along a direction away from the main spring
141 at a position adjacent to the main spring 141, and
may be formed along a direction opposite to a direction
of the force applied to the main pressing end 122 by the
main spring 141. That is, as illustrated in FIGS. 1 and 2,
the first guiding groove 111 may be formed in a diagonal
direction toward a lower left at a position adjacent to the
main spring 141.

[0036] The second guiding groove 112 may be formed
to face the main pressing end 122 side on the inner wall
of the housing portion 110 in which the variable chamber
110a is formed. That is, as illustrated in FIGS. 1 and 2,
the second guiding groove 112 may be formed in a di-
agonal direction toward a lower right on the inner wall of
the housing portion 110 in which the variable chamber
110a is formed.

[0037] In a case where the first and second guiding
grooves 111 and 112 are formed with such a structure,
the first and second guiding members 151 and 152, and
the stator portion 120, in which the first and second guid-
ing members 151 and 152 are fixedly installed, may be
smoothly guided downward along the first and second
guiding grooves 111 and 112.

[0038] However, this is only one of several examples
of the present invention, and it will be said that the first
and second guiding grooves 111 and 112 may be formed
in various shapes in accordance with a movement type
of the stator portion 120 desired by a practitioner.
[0039] The sealing portion 160 is interposed between
the housing portion 110 and the stator portion 120 so that
the oil flowing into the variable chamber 110a is prevent-
ed fromleaking into a space other than the variable cham-
ber 110a among spaces between the housing portion
110 and the stator portion 120. To this end, the sealing
portion 160 includes a first sealing member 161 and a
second sealing member 162.

[0040] The first sealing member 161 is interposed be-
tween the inner wall of the housing portion 110 and the
other end of the first auxiliary spring 142. The second
sealing member 162 is interposed between the inner wall
ofthe housing portion 110 and the otherend ofthe second
auxiliary spring 143. As described above, since the first
and second sealing members 161 and 162 are provided
on both sides of the variable chamber 1103, respectively,
it is possible to prevent the oil flowing into the variable
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chamber 110a from leaking into other spaces.

[0041] Hereinafter, oil pumps 100 according to second
to fourth examples of the present invention will be de-
scribed in detail with reference to FIGS. 3 to 5. In this
case, the oil pumps 100 according to the second to fourth
examples of the present invention will be described fo-
cusing only on a portion different from that of the oil pump
100 according to the first example.

[0042] Referringto FIG. 3, in the oil pump 100 accord-
ing to the second example of the present invention, the
housing portion 110 is formed of the second guiding
groove 112 on the inner wall on the first auxiliary pressing
end 123 side, and the guiding portion 150 may further
include the second guiding member 152 installed on the
outer circumferential surface of the outer ring 121 and
slidably installed in the second guiding groove 112.
[0043] Ina case where the second guiding groove 112
and the second guiding member 152 are disposed in such
a structure, a force transmitted to the main pressing end
122 by the main spring 141 is not directly transmitted to
the guiding member 152, so that the second guiding
member 152 can be protected. Further, in this case, the
main spring 141 presses the stator portion 120 in a di-
rection opposite to the direction in which the oil flowing
into the variable chamber 110a presses the outer ring
121.

[0044] Referringto FIG. 4, in the oil pump 100 accord-
ing to the third example of the presentinvention, the stator
portion 120 may further include a third auxiliary pressing
end 125 protruding outward from a portion of the outer
circumferential surface of the outer ring 121 between the
first guiding member 151 and the main pressing end 122.
In addition, the main spring 141 is disposed such that
one end is in contact with the third auxiliary pressing end
125 and the other end is in contact with a portion of the
inner wall of the housing portion 110 on the main pressing
end 122 side.

[0045] Inacase where the mainspring 141 is disposed
in such a structure, as reference to FIG. 4, while the oil
flowing into the variable chamber 110a applies a force
to the stator portion 120 in a counterclockwise direction,
the main spring 141 may apply a force to the stator portion
120 in a clockwise direction corresponding to the oppo-
site direction. Accordingly, the oil pump 100 according
to the present invention can more flexibly adjust the
amount of discharged oil in accordance with the oil flow-
ing into the variable chamber 110a.

[0046] Referringto FIG. 5, in the oil pump 100 accord-
ing to the fourth example of the present invention, the
main spring 141 is disposed such that one end is in con-
tact with the main pressing end 122 and the other end is
in contact with a portion of the inner wall portion of the
housing portion 110 on the second guiding groove 122
side. Accordingly, the main spring 141 presses the main
pressing end 122 in a direction away from the second
guiding groove 112.

[0047] As the oil pump 100 according to the present
invention is designed with various structures as de-
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scribed above, the stator portion 120 can be moved along
various trajectories inside the housing portion 110 as the
stator portion 120 is pressed by the oil flowing into the
variable chamber 110a. Therefore, according to the oil
pump 100 according to the presentinvention, inresponse
to a change in the amount of oil required by the engine
in accordance with a change in the speed of the engine,
the amount of oil supplied to the engine can be effectively
and stably adjusted.

Claims

1. Anoil pump that sucks and discharges oil, compris-
ing:

a housing portion;

a stator portion including an outer ring that is
accommodated inside the housing portion and
forms a variable chamber into which oil flows
between the housing portion and the stator por-
tion, and a main pressing end that is formed to
protrude outward from an outer circumferential
surface of the outer ring;

a rotor portion accommodated inside the outer
ring, and sucking and discharging oil through
rotation;

a spring portion including a main spring that
presses the stator portion, and movably support-
ing the outer ring inside the housing portion;

a guiding portion including a first guiding mem-
ber that is installed on the outer circumferential
surface of the outer ring, slidably installed in a
first guiding groove formed in an inner wall of
the housing portion, and guides a movement of
the outer ring as the outer ring is pressed by the
oilflowing into the variable chamber, and guiding
the movement of the outer ring; and

a sealing portion interposed between the hous-
ing portion and a stator portion to prevent the oil
flowing into the variable chamber from leaking
into another space between the housing portion
and the stator portion.

2. The oil pump according to claim 1,

wherein the first guiding groove is formed on a side
opposite to the variable chamber on the basis of the
outer ring, and the first guiding member is installed
on the outer circumferential surface of the outer ring
on a side opposite to the variable chamber, and
wherein the spring portion further includes a first aux-
iliary spring having one end that is in contact with
the outer circumferential surface of the outer ring on
a side opposite to the main spring and the other end
that is in contact with the inner wall of the housing
portion.

3. The oil pump according to claim 2,
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wherein the stator portion further includes a first aux-
iliary pressing end that is formed to protrude from
the outer circumferential surface of the outer ring to
surround the first auxiliary spring, and

wherein the sealing portion includes a first sealing
member interposed between the inner wall of the
outer ring and the first auxiliary spring.

The oil pump according to claim 2,

wherein the spring portion further includes a second
auxiliary spring having one end that is in contact with
the main pressing end and the other end that is in
contact with the inner wall of the housing portion, and
wherein the stator portion further includes a second
auxiliary pressing end that is formed to protrude from
the main pressing end to surround the second aux-
iliary spring.

The oil pump according to claim 2,

wherein the main spring is disposed such that one
end is in contact with the main pressing end and the
other end is in contact with the inner wall of the hous-
ing portion, and the oil flowing into the variable cham-
ber presses the stator portion toward a side opposite
to a direction in which the outer ring is pressed.

The oil pump of claim 5,

wherein the housing portion is formed of a second
guiding groove on the inner wall on a side opposite
to the main spring on the basis of the main pressing
end, and

wherein the guiding portion furtherincludes a second
guiding member installed on the outer circumferen-
tial surface of the outer ring and slidably installed in
the second guiding groove.

The oil pump of claim 6,

wherein the first guiding groove is formed along a
direction away from the main spring at a position
adjacent to the main spring, and is formed along a
direction opposite to a direction of a force applied to
the main pressing end by the main spring, and
wherein the second guiding groove is formed to face
the main pressing end side from the inner wall of the
housing portion in which the variable chamber is
formed.

The oil pump of claim 5,

wherein the housing portion is formed of a second
guiding groove on the inner wall on the first auxiliary
pressing end side, and

wherein the guiding portion furtherincludes a second
guiding member installed on the outer circumferen-
tial surface of the outer ring and slidably installed in
the second guiding groove.

The oil pump according to claim 1,
wherein the stator portion further includes a third
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auxiliary pressing end that protrudes outward from
a portion of the outer circumferential surface of the
outer ring between the first guiding member and the
main pressing end, and

wherein the main spring is disposed such that one
end is in contact with the third auxiliary pressing end
and the other end is in contact with the inner wall
portion of the housing portion on the main pressing
end side to pressurize the stator portion.

The oil pump according to claim 1,

wherein the housing portion is formed of a second
guiding groove on the inner wall on a side adjacent
to the variable chamber,

wherein the guiding portion furtherincludes a second
guiding member installed on the outer circumferen-
tial surface of the outer ring and slidably installed in
the second guiding groove, and

wherein the main spring is disposed such that one
end is in contact with the main pressing end and the
other end is in contact with a portion of the inner wall
of the housing portion on a second guiding groove
side to press the stator portion.
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