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Gasket, Engine and Automobile

Technical Field

The present application relates to the mechanical field and the automobile
field, and in particular relates to a gasket, an engine using such a gasket and

automobile using such a gasket.

Background of the Invention

Any discussion of the prior art throughout the specification should in no
way be considered as an admission that such prior art is widely known or forms
part of common general knowledge in the field.

The main function of a gear gasket is to restrict axial movement of a gear
and thus to ensure a stable and reliable gear transmission. At present, a known
idle gear gasket has an annular ring-shaped structure, the middle of which is a

bolt mounting hole, and the thrust face has a plane structure.

The idle gear gasket is tightly pressed on the shaft of the idle gear by a
fixing bolt. There is a certain axial gap between the idle gear and the idle gear
gasket. At present, the axial gap is generally from 0.1-0.2 mm. The axial gap is
to ensure a normal rotation of the idle gear. When there is an axial movement
during rotation of the idle gear, the idle gear gasket is able to prevent axial
movement of the idle gear, thus ensure a stable and reliably rotation of the idle

gear.

Friction may occur between the idled gear and idle gear gasket during the
rotation of the idle gear. For preventing abrasion of the idle gear and idle gear

gasket, lubricating oil is used on the faces where the idle gear and idle gear
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gasket contact with each other to increase smoothness for reducing friction.

On the one hand, the faces where the idle gear gasket and the idle gear
contact with each other are planes in the prior art. With such a plane structure,
the lubricating oil cannot enter into the space between two faces easily,

resulting in inefficient lubricating effect.

On the other hand, since the shaft is a rotating member, the gasket
installed on the shaft may have friction with surrounding members which
contact with the gasket and moving relatively during operation. Therefore, the
gasket needs to be lubricated. Under present situation, one way is to have
through holes on the gasket, the more the holes are, the larger the lubricating
area and the better the lubricating effect. However, the more the holes are, the
less the rigidity and intensity of the gasket, and the less the ability to bear axial
force. Another manner is to have oil grooves on gasket, the oil grooves are
generally arranged in radial radiation manner and have openings on inner circle
or outer circle, which can ensure the intensity of the gasket and facilitate
adding and supplementing of the lubricating oil. However, on the one hand, the
oil grooves are spaced apart from each other at circumferential direction, the
lubricating oil cannot be arranged on the frictional face ideally; and on the
other hand, under the effect of frictional face of members contacting the gasket
and moving relatively, the oil may be thrown out at radial direction under the
centrifugal force at the same time of circumferential moving, and the oil
grooves at radial direction provide passage for throwing out the oil, which
causes oil losing. Those obviously reduce the lubricating effect of the oil to the
gasket and shorten lifetime of the gasket. Further, for normal gaskets,
lubricating oil is applied with only one layer during installation, or

supplemented periodically. Continuous lubricating is not in consideration.
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Normal gaskets are inexpensive members, used with large quantity and
cannot be disassembled easily as they are installed at concealed and hard to
access locations. Automotive mechanics or other service personnel have to
supplement lubricating oil or replace gasket periodically, which requires the
application of a human cost which is much higher than the cost of the gaskets
themselves. As a matter of fact, the service personnel normally defer the
replacement of gasket until larger problems arise with the engine, such as a
breakdown caused by excessive abrasion of the gasket. Therefore, there is a
need to derive a solution to maintain the duration of the effect of lubricating oil
on gasket to the greatest extent so as to reduce abrasion and to prolong the

operational lifetime of gaskets.

Summary of the Invention

It is an object of the preferred embodiments of the present invention to
overcome or ameliorate at least one of the disadvantages of the prior art, or to

provide a useful alternative.

The secondary of object of the preferred embodiments of the present
application is to overcome all the above defects, and to provide a gasket having
a better lubricating effect, and thus improving the efficiency of the engine and

reducing the cost of maintaining the engine.

According to a first aspect of the invention there is provided an integrally
formed gasket that is a circular ring-shaped, the gasket having at least one
planar face that is provided with an oil groove, wherein a center line of the oil
groove is a curve or a straight line and, wherein, when the center line of the oil
groove 1s a straight line, the included angle between the center line of the oil

groove and a radial line from the center of the circular ring of the gasket is
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greater than zero.

In an embodiment the gasket has at least two oil grooves, wherein the oil

grooves are arranged evenly on the face of the gasket.

In an embodiment the gasket has two planar faces wherein both faces are
provided with the oil grooves, and the o1l groves are arranged alternately on the

two faces.

In an embodiment the shapes of the oil grooves on the two faces are same

or different.

In an embodiment the number of the oil grooves on two faces of the gasket

1s same or different.

In an embodiment the gasket includes an outer end face, wherein the or at
least one of the oil grooves is a through oil groove with two ends opened at the

outer end face of the gasket.

In an embodiment the cross section of the oil groove is an isosceles

trapezoid structure lacking an upper sub-face.

In an embodiment the included angle between two waist side extending

lines of the isosceles trapezoid structure is 30 to 90 degree.

In an embodiment a circular arc shape guide angle is provided at a plane

junction of two inclined planes of the oil groove and an idle gear gasket plane.

In an embodiment the oil groove follows a substantially plane spiral line,
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the oil groove has openings at both an inner periphery and an outer periphery of

the gasket, and the o1l groove extends about the inner periphery at least once.

In an embodiment the width of the oil groove increases gradually from the

opening at the inner periphery.

In an embodiment the width increases gradually and continuously.

In an embodiment the depth of the oil groove increases gradually from the

opening at the inner periphery.

In an embodiment the depth increases gradually and continuously.

In an embodiment the oil groove substantially follows a plane spiral line,
one end of the oil groove opening at the outer periphery or inner periphery of
the gasket while the other end is closed, and the oil groove extends about the

inner periphery at least once.

In an embodiment the width of the o1l groove decreases gradually from the

open end to the closed end.

In an embodiment the width decreases gradually and continuously.

In an embodiment the depth of the oil groove decreases gradually from the

open end to the closed end.

In an embodiment the depth decreases gradually and continuously.

In an embodiment the gasket is integrally formed by stamping.

5 WP150781AU
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According to a second aspect of the invention there is provided an engine
comprising:
a timing gear;
a timing chain;
a fuel spray nozzle;
a gasket according to the first aspect of the invention described above; and
wherein:
the timing chain drives the timing gear;
the timing gear contacts the gasket and rotates relative to the gasket;
the timing gear rotates in a reverse direction to the spiral direction of
the gasket; and
the fuel spray nozzle provides oil to the chain and the gasket

simultaneously.

According to a third aspect of the invention there is provided an engine
comprising:
a shaft member;
a gear member;
a gasket according to the first aspect of the invention described above; and
wherein:
the shaft member has an oil duct for providing oil to the opening of
the inner circle of the gasket; and
the gear member rotates in the same direction as the spiral direction

of the gasket.

In an embodiment the gear member is a skew gear.

According to a fourth aspect of the invention there is provided an engine
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having a spindle and which includes a gasket according to the first aspect of the

invention described above used on the spindle.

According to a fifth aspect of the invention there is provided an
automobile using a gasket according to the first aspect of the invention

described above.

According to a sixth aspect of the invention there is provided an integrally
formed gasket that is a circular ring-shaped, the gasket having at least one planar
face that is provided with an oil groove, a center line of the oil groove is a curve or
a straight line and, wherein, when the center line of the oil groove is a straight line,
the included angle between the center line of the oil groove and a radial line from
the center of the circular ring of the gasket is greater than zero, wherein the oil
groove substantially follows a plane spiral line, one end of the oil groove
opening at the outer periphery or inner periphery of the gasket while the other

end is closed, and the o1l groove extends about the inner periphery at least once.

According to a seventh aspect of the invention there is provided an engine

having a spindle and including a gasket as herein disclosed used on the spindle.

According to an eighth aspect of the invention there is provided an

automobile musing a gasket as herein disclosed.

For achieving the above objects, an embodiment of the present application
provides the following technical solution: a gasket, which is an circular
ring-shaped integral, at least one face of the gasket is a plane provided with an oil
groove, and a center line of the oil groove 1s a curved or straight line; when the
center line of the oil groove is a straight line, the included angle between the center

line of the oil groove and a radial line from the center of the circular ring of the
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gasket is greater than zero.

Preferably, the oil grooves are arranged evenly on annular ring-shaped face of

the gasket.

Preferably, both faces of the gasket are provided with the oil grooves, and the

oil groves are arranged alternately on the two faces.

Preferably, both faces of the gasket are provided with oil grooves, and the

shapes of the oil grooves on two faces are same or different.

Preferably, the oil groove is a through oil groove with two ends opened at

outer end face of the gasket.

Preferably, the number of the oil grooves is at least two.

Preferably, the number of the oil grooves on two faces of the gasket is same or

different.

Preferably, the cross section of the oil groove is an isosceles trapezoid

structure lacking of upper sub-face.

Preferably, the included angle between two waist side extending lines of the

1sosceles trapezoid structure is 30 to 90 degree.

Preferably, a circular arc shape guide angle is provided at plane junction of

two inclined planes of the oil groove and the idle gear gasket plane.

Preferably, a circular arc shape guide angle is provided at plane junction of

8 WP150781AU
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two inclined planes of the oil groove and the idle gear gasket plane.
Preferably, the oil groove is in shape of plane spiral line, the oil groove has
openings at both inner circle and out circle of the gasket, and the oil groove

surrounds the inner circle at least one circle.

Preferably, the width of the oil groove increases gradually from the opening

of the inner circle.

Preferably, the width increases gradually and continuously.

Preferably, the depth of the oil groove increases gradually from the opening

of the inner circle.

Preferably, the depth increases gradually and continuously.

Preferably, both faces of the gasket are provided with o1l grooves having the

same or opposite spiral direction.
Preferably, the o1l groove is in shape of plane spiral line, one end of the oil
groove is opened at the outer circle or inner circle of the gasket while the other

end is closed, and the o1l groove surrounds the inner circle at least one circle.

Preferably, the width of the oil groove decreases gradually from the opened

end to closed end.

Preferably, the width decreases gradually and continuously.

Preferably, the depth of the o1l groove decreases gradually from opened end

9 WP150781AU
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to the closed end.

Preferably, the depth decreases gradually and continuously.

Preferably, both faces of the gasket are provided with o1l grooves having the

same or opposite spiral direction.

Preferably, the gasket is formed integrally by stamping.

The second object of the present application is to provide an engine

requiring less frequency of maintenance.

For achieving the above object, embodiments of the present application
provide the following technical solution: an engine, which comprises a timing

gear; a timing chain; a fuel spray nozzle; and the above mentioned gasket.

The timing chain drives the timing gear, the timing gear contacts the gasket
and rotates relative to the gasket, the timing gear rotates in reverse direction
to spiral direction of the gasket, the fuel spray nozzle provides oil to the chain

and the gasket simultaneously.

An engine, which comprises a shaft member; a gear member; and the
above mentioned gasket; the shaft member has an oil duct for providing oil to
the opening of the inner circle of the gasket, the gear member rotates in the

same as the spiral direction of the gasket.

Preferably, the gear member is a skew gear.

An engine, the above gasket is used on the spindle of the engine.

10 WP150781AU



28 Apr 2016

2013386218

10

15

20

25

The third object of the present application is to provide an automobile that

requires less frequency of maintenance and longer maintenance period.

For achieving the above object, embodiments of the present application

provide the following technical solution:

An automobile, the above mentioned gasket is used on the automobile.

Using the gasket according to the embodiments of the present application, the
oil grooves always have an opening having an angle with the rotating direction of
the idle gear, so that oil film seal due to rotation of the idle gear cannot happen at
the end face opening of the oil grooves on the gasket, and lubricating oil can enter
into the face where the idle gear and the gasket contact to improve lubricating
effect. If only one face of the gasket is provided with oil groove, it reduces

processing procedure and lowers production costs.

Further, the gasket of embodiments of the present application uses oil
groove, which ensures rigidity and intensity of the gasket. Moreover, as the oil
groove is in shape of plane spiral line, after the lubricating oil enters oil groove
from the opening of the inner circle, rough face of surrounding member (such
as gear member), which is equivalent to impeller of water pump, “pumps” out
the oil along the oil grooves for surrounding the inner circle along the spiral
line at least one circle to ensure that the gasket is circumferentially lubricated at
the entire face without being radial thrown out directly, thereby providing
better lubricating effect and prolonging lifetime of the gasket. When both the
inner and outer circles have openings, lubricating of surrounding positions can

also be provided.
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Further, when both the inner and outer circles have openings, the width or
the depth of the oil groove increases gradually starting from the opening of the
inner circle along the flowing direction of the oil, which is equivalent to that a
pipe diameter formed between the oil groove and the surrounding member gets
larger and larger so that the surrounding member (such as gear) is farther away
from the inlet of the oil after rotating relatively to gasket under the action of
members generating fraction with gasket, and more farther away from the inlet
of the oil, the slower the oil flows and the larger the static pressure of the oil.
Similar to the principle of a volute water pump, the oil is pumped out of the oil
groove smoothly and then gets into the next stage of machine oil circulating
lubricating, such as enters oil pan of the engine. Further, a gradually wider
width also satisfies the requirement that the farther away from the inner circle,

the more lubricating oil is needed.

Further, the continuous and gradual change of the width and depth and the

way of forming gasket integrally by stamping facilitate processing procedure.

Further, to have oil groove at both faces of the gasket may prevent
incorrect installation when the spiral direction is the same, and may
accommodate to different relative rotating directions when the spiral direction

1s opposite.

To process oil duct on shaft member of the engine can provide oil to the
opening of the inner circle of the gasket. The rotating direction of the gear
member is the same as the spiral direction of the gasket, i.e., the gear member
and gasket form a volute oil pump, which achieves continuous lubricating of

the gasket.

Further, when the oil groove has an opening at outer circle while another
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end is closed, the oil enters oil groove from the opening of the outer circle and
moves along the direction of spiral line of the oil groove under the action of
gravity. The fact that the other end of the oil groove is closed avoids the oil
from further flowing out, thereby prolonging staying time of the oil in the oil
groove under the condition of the same amount of supplementing oil within a
unit time, thus the oil can be kept in the oil groove longer and the lubricating
effect can be lasted longer too, and accordingly, frequency of lubricating liquid
supplementation is reduced, which lowers the costs of o1l loss and maintenance.
The fact that the spiral line surrounds the inner circle one circle ensures that the
gasket is circumferentially lubricated at the entire face, thereby providing better
lubricating effect and prolonging lifetime of the gasket. When the oil groove
has an opening at the inner circle while the other end is closed, most of the
centrifugal force suffered by the oil in the oil groove is offset by the opposite
force provided by oil groove wall, the oil can only move along the direction of
spiral line of the oil groove to arrive to the closed end under the action of
member having friction with the gasket, which avoids the oil from being
thrown out in the radial and speed up infiltration of the oil. The fact that the
spiral line surrounds the inner circle at least one circle ensures that the gasket is
circumferentially lubricated at the entire face, thereby having a better

lubricating lasting effect and a longer lifetime of the gasket.

Further, the width or depth of the oil groove decreases gradually from the
opening end towards the closed end, which reduces the diameter of the oil duct
formed between the oil groove and the surrounding member. Since the oil
enters the groove from the outer circle, after adding the lubricating oil, when
the equipment is started and the surrounding member rotates in the opposite
direction relative to the spiral direction, under the action of member having
friction with the gasket, the farther away from the inlet of the oil, the quicker

the oil flows and the lower of the static pressure of the oil, which makes the oil
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infiltrate the entire face of the gasket quickly and benefit maintaining the oil.

Further, the continuous and gradual change of the width and depth and the

way of forming gasket integrally by stamping facilitate processing procedure.

Further, to have oil groove at both faces of the gasket may prevent
incorrect installation when the spiral direction is the same, and may
accommodate to different relative rotating directions when the spiral direction

1s opposite.

Installing the gasket according to embodiments of the present application

can lower generation of noise and reduce frequency of maintenance.

The gasket of embodiments of the present application is in form of oil

groove to ensure the rigidity and intensity of the gasket.

Further, the width or depth of the oil groove decrease gradually along the
flowing direction of oil, after adding the lubricating oil, the equipment is
started and the shaft rotates, under the action of member having friction with
the gasket, the farther away from the inlet of the oil, the quicker the oil flows
and the lower of the static pressure of the oil, which makes the oil infiltrate the

entire face of the gasket quickly without flowing out from the closed end.

Further, the continuous and gradual change of the width and depth and the

way of forming gasket integrally by stamping facilitate processing procedure.

Further, to have oil groove at both faces of the gasket may prevent
incorrect installation when the spiral direction is the same, and may

accommodate to different relative rotating directions when the spiral direction

14 WP150781AU
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1s opposite.

Installing the gasket according to embodiments of the present application
in engine or spindle position of an automobile can lower generation of noise

and reduce frequency of maintenance.

Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising”, and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive sense;

that is to say, in the sense of “including, but not limited to™.

Brief Description of the Figures

The following provides further detailed explanation about embodiments of

the present application, wherein:

Fig. 1 is a structural schematic diagram of the gasket with an oil groove

face according to the first embodiment of the present application;

Fig. 2 is a structural schematic diagram of the gasket with an oil groove

face according to the second embodiment of the present application;

Fig. 3 is the cross section schematic diagram of the oil groove of the

gasket of the first and second embodiments of the present application;

Fig. 4 is the use schematic diagram of the gasket of the first and second

embodiments of the present application;

Fig. 5 is the section view of the driving mechanism of the fuel pump of the

15 WP150781AU
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engine according to the third embodiment of the present application;

Fig. 6 is the R direction view of the gasket of the third embodiment in Fig

Fig. 7 is the section view along the B-B line in Fig 6;

Fig. 8 is the front view of the gasket according to the fourth embodiment

of the present application;

Fig. 9 is the section view along the C-C line in Fig. §;

Fig. 10 is the operating principle diagram of the engine which uses the

gasket of the fourth embodiment of the present application;

Fig. 11 is the front view of the gasket according to the fifth embodiment of

the present application; and

Fig. 12 is the operating principle diagram of the engine which uses the

gasket of the fifth embodiment of the present application.

Detailed Description of the Embodiment

The following provides detailed description of embodiments of the present
application. Illustrations of the embodiments are provided in the drawings,
wherein the same or similar reference numbers represent the same or similar
elements or those having the same or similar functions. The following
embodiments described through referring to drawings are exemplary and aim at

explaining the present application rather than restricting the present
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application.

In the description of the present application, it needs to understand that
directions and position relations indicated by terms “center”, “length™, “width”,
“thickness”, “upper”, “down”, “front”, “back™, “left”, “right”, “vertical”,

29 (X354 29 (44 29 (43

“horizontal”, “top”, “bottom”, “inner”, “outer”,

29 (44

clockwise”, “anticlockwise”,
and so on, are based on directions and position relations shown in the drawings,
and are only for facilitating describing embodiments of the present application
and simplifying the description, rather than indicating or implying that the
denoted apparatus or elements should have specific direction and be structured
and operated at specific directions. Therefore, they are not explained as

limitation to the present application.

In addition, terms “the first” and “the second” are only for description
rather than indicating or implying a relative importance or impliedly indicating
numbers of the designated technical feature. In the description of the present
application, the term “a plurality of” means two or more than two, unless

otherwise defined clearly.

In the embodiments of the present application, unless otherwise defined
and regulated clearly, terms “installation”, “connection”, “coupling”, “fixing”
and so on should be understood in a broad sense. For example, it can be fixed
connection and can also be detachable connection, or integral connection; it can
be mechanical connection and can also be electrical connection; it can be direct
connection and can also be indirect connection through intermediate medium,
and it can be connection of inner sides of two elements. Those skilled in the art

can understand the specific meaning of the above terms in examples of the

present application according to specific situations.
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Example 1

As shown in Fig. 2, Fig. 3 and Fig. 4, the gasket is tightly pressed on an
idle gear shaft 107 by the fixing bolt. It is designed a certain axial gap between
the idle gear 106 and the gasket 105 for ensuring normal rotation of the idle
gear 106. The gasket 105 is an annular ring-shaped integral 101 with an outer
diameter of 38.5mm, inner diameter of 12mm, and thickness of 2.5mm. The
specification of the idle gear gasket can be changed according to requirements
without affecting technical solutions of the embodiments of the present
application. The face opposite to the idle gear is a plane, and the face
contacting the idle gear is a plane having oil groove 104 provided thereon. The
center line of oil groove 104 is a curve line 103. In this embodiment, the
selected material of the gasket is prior art and types of the material does not
exert impact to the technical solution in the embodiments of the present
application. The center line of the oil groove can be any type of curve lines,
curving oil groove structure benefits storage of the lubricating oil. There are at
least two oil grooves, preferably three or four, and those three or four oil
grooves are arranged on gasket plane evenly. When the oil groove is curved,
the lubricating oil in the oil groove undergoes resistance from the oil groove
that has non-linear relation with the radial direction of the idle gear at the time
of undergone a centrifugal force. At this time, the resistance and centrifugal
force form a join force, a direction thereof has an included angle with the radial
direction of the idle gear. Thus, the lubricating oil is prevented from being
thrown out to affect lubricating effect. Preferably both faces of the gasket are
provided with oil grooves. The oil groove in the gasket’s face that is opposite to
the idle gear has a shape the same as or different from the shape of the oil
groove in the face that contacts the idle gear. The expression “same” here refers
to that the oil grooves in two faces of the gasket have the identical shape; and

the expression “different” here refers to that if the shape of the oil groove in
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one face of the two faces of the gasket is curved, the shape of the oil groove in
the other face may be a straight-line shape. It is obvious that the oil grooves in

two faces of the gasket can have other shapes that are different from each other.

The oil grooves are arranged in annular face of the gasket evenly, and the
oil grooves in the face of the gasket that is opposite to the idle gear are
arranged alternatively with respect to the oil grooves in the face that contacts
the idle gear. Preferably, each oil groove is a through oil groove with both ends
opened on the outer end face of the gasket. The cross section of the oil groove
has an isosceles trapezoid structure lacking of upper surface, an included angle
formed between two waist side extending lines of the isosceles trapezoid structure
1s from of 30 to 90 degree, preferably, 30 to 60 degree, and there is a circular arc
guide angle in the plane junction of two inclined planes of the oil groove and
the idle gear gasket. The guide angle is provided to reduce friction between idle

gear and gasket and reduce striking off of lubricating oil in the contacting face.

Example 2

As shown in Fig. 1, Fig. 3 and Fig. 4, the gasket is tightly pressed on an
idle gear shaft 107 by the fixing bolt. It is designed a certain axial gap between
the idle gear 106 and the gasket 105 for ensuring normal rotation of the idle
gear 106. The gasket 105 is an annular ring-shaped integral 101, a face thereof
opposite to the idle gear is a plane and the face contacting the idle gear is a
plane having oil groove 104 provided thereon. In the present embodiment, the
selected material of the gasket is prior art and types of the material does not
exert impact to the technical solution in the embodiments of the present
application. The center line of oil groove 104 is a straight line 102. The
included angle between the center line of the oil groove and the radial line of

the annular core of the gasket is greater than zero but not equal to zero. There
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are at least two oil grooves, preferably three or four, and those three or four oil
grooves are arranged on gasket plane evenly. The oil grooves are arranged
evenly on the annular face of the gasket, and the oil grooves in the face of the
gasket that is opposite to the idle gear are arranged alternatively with respect to
the oil grooves in the face that contacts the idle gear. Preferably, each oil
groove 1s a through oil groove with both ends opened on the outer end face of
the gasket. The cross section of the oil groove has an isosceles trapezoid structure
lacking of upper surface, an included angle formed between two waist side
extending lines of the isosceles trapezoid structure is from of 30 to 90 degree,
preferably, 30 to 60 degree, and there is a circular arc guide angle in the plane
junction of two inclined planes of the oil groove and the idle gear gasket. The
guide angle is provided to reduce friction between idle gear and gasket and

reduce striking off of lubricating oil in the contacting face.

Example 3

Fig. 5 shows a fuel pump driving mechanism in the timing gear train of an
engine by illustration. The mechanism adopts gasket 2100. Of cause those
skilled in the art should understand that the gasket 2100 can also be used in
other timing gear trains such as driving mechanism of engine, or in position
having shaft member and gear member in engine or other positions in
automobile. The gear 2500 receives driving force from crankshaft, to drive axle
2200 to rotate in axle hole of flange 2400 which is fixedly mounted on cylinder
block 2300. The gasket 2100 1s sleeved on shaft 2200, and locates between the
gear 2500 and flange 2400. An oil duct 2410 is provided on the flange 2400 to
supply oil to annular oil groove 2210 on shaft 2200, the annular oil groove

2210 acts as an oil duct providing oil to gasket 2100.

Referring to Fig. 6, the gasket 2100 has an annular shape with an inner
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circle 2110 and an outer circle 2120. The inner circle 2110 is for sleeving the
gasket 2100 on the shaft. An oil groove 2130 having spiral line is provided on a
face where the gasket 2100 and gear 2500 contact with each other and generate
friction. The first end 2131 of the oil groove 2130 is opened at the inner circle
2110, and the second end 2132 is opened at the outer circle 2120. The oil
groove 2130 passes through or arrives line B-B where one diameter of the
gasket 2100 is at least two times from the first end 2131 to the second end 2132,

1.e., the oil groove 2130 surrounds the inner circle 2110 at least one circle.

To assume that the gear 2500 rotates clockwise at the time, such a
direction is the same as the spiral direction of the oil groove 2130 from the first
end 2131 to the second end 2132. At this time, the oil in oil groove 2130 tends
to have circular motion along with the surrounding member due to the friction
of the surrounding member, the absorption and the viscous force of oil itself.
Therefore, there generate actions of centrifugal force and tangential force on
the oil. Since oil groove 2130 is in plane spiral line shape, at any point on the
wall of oil groove 2130, the centrifugal force is substantially offset by the
counterforce provided by the wall at the point and can only move along the
tangential direction, i.e., the direction pointed out by the dotted line arrow in
Fig. 6. In this direction, the width W of oil groove 2130 increases gradually, the
fitting faces of oil groove 2130 and gear 2500 together form a water chamber
structure similar to volute water pump, and the rough face of gear 2500 acts
similar to impeller to “pump” out the oil smoothly so that the gasket 2100 gets
into machine oil circulating lubricating system and is lubricated continuously.
When gear 2500 is an idle gear and uses roller bearing, it is not convenient to
lubricate roller of gear, but the oil pumped out from gasket 2100 just can
provide continuous lubricating to the roller, and then enters the oil pan to take
part in the following circulating lubricating, which is advantageous. The

gradual increase of width of o1l groove 2130 includes multistep increase and
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continuous increase. The gasket 2100 can be shaped by stamping, milling, etc.
It is advantageous to form gasket integrally by stamping and with gradually

increased width from the view of processing efficiency.

Fig. 7 shows the change of the depth of oil groove 2130 in the flowing
direction of the oil. The depth H1 is the largest at the second end 2132 of the
opening, and the depth H3 is the smallest at the first end 2131 of the opening,
the depth H2 between the first end 2131 and the second end 2132 is between
H1 and H3, and the change of the depth is similar to the change of the width,
that is, changed gradually, and includes multistep and continuous gradual
change, preferably continuous and gradual change. The changes of depth and of

width have the same beneficial effect. No repetition is given.

Example 4

Referring to Fig. 8, gasket 3100 has an annular ring shape with an inner
circle 3110 and an outer circle 3120. The surrounding member contacting
closely with gasket 3100 and rotating relatively with respect to the gasket 3100
may generate friction with face of gasket 3100. An oil groove 3130 in shape of
spiral line is provided on the face of gasket 3100 that contacts with surrounding
member and generates friction therebetween. The first end 3131 of oil groove
3130 is closed, the second end 3132 has an opening at outer circle 3120. The oil
groove 3130 passes through or arrives line C-C (the line C-C is also the
dividing line of Fig. 9) where one diameter of the gasket 3100 is at least two
times from the first end 3131 to the second end 3132, i.e., the oil groove 3130
surrounds the inner circle 3110 at least one circle. The fact that oil groove 3130
surrounds inner circle 3110 at least one circle ensures that the face of gasket
3110 is lubricated in the entire circumferential range. To assume that

surrounding member generating friction with gasket rotates clockwise, the
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machine oil is added from outside of outer circle 3120, when the equipment is
started at the initial stage, the surrounding member rotates with a speed faster
and faster, the oil in oil groove 3130 tends to have circular motion along with
the surrounding member due to the friction of the surrounding member, the
absorption and the viscous force of oil itself. Therefore, there generate actions
of centrifugal force and tangential force on the oil from the center of the inner
circle 3110 towards outside in the direction of the diameter of circle. Since oil
groove 3130 is in plane spiral line shape, at any point on the wall of oil groove
3130, most of the centrifugal force is offset by the counterforce provided by the
wall at the point and can only move along the tangential direction, i.e., the
direction pointed out by the dotted line arrow in Fig. 9. The direction is from
the second end 3132 towards the first end 3131. In this direction, the width W
of oil groove 3130 decreases gradually, after adding the lubricating oil, the
equipment is started and the shaft rotates, under the action of member having
friction with the gasket, the farther away from the inlet of the oil, the quicker
the oil flows and the lower of the static pressure of the oil, which makes the oil
infiltrate the entire face of the gasket quickly and facilitates maintaining the oil
on the gasket. According to the above description, it is known that the working
principle of oil groove 3130 of gasket 3100 which is designed to have the shape
of plane spiral line is just opposite to that of a volute water pump. The working
principle of the volute water pump 1s to make water flow out of the water pump
smoothly and have a lager static pressure, while the working principle of oil
groove 3130 in shape of plane spiral line is to make the oil move forward
smoothly along the oil duct 3130 for infiltration and have the static pressure
reduced gradually, and the surrounding member of gasket 3100 can be
considered as impeller of water pump. The gradual decrease of width of oil
groove 3130 includes multistep decrease and continuous decrease. The gasket
3100 can be shaped by stamping, milling, etc. It is advantageous to form gasket

integrally by stamping and with gradually decreased width from the view of
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processing efficiency. Since the first end 3131 of gasket 3100 is closed, after
arriving at the first end 3131, the o1l cannot move forward further to flow out of
oil groove 3130, which has benefit when adding oil from outside.

Fig. 9 shows the change of the depth of oil groove 3130 in the flowing
direction of the oil. The depth H1 is the largest at the second end 3132 of the
opening, and the depth H3 is the smallest at the first end 3131 of the opening,
the depth H2 between the first end 3131 and the second end 3132 is between
H1 and H3, and the change of the depth is similar to the change of the width,
that is, changed gradually, and includes multistep and continuous gradual
change, preferably continuous and gradual decrease. The changes of depth and

of width have the same beneficial effect. No repetition is given.

Fig. 10 shows an engine employing gasket 3100 with timing gear system
as an example. The gear 3500 is a timing gear, such as fuel pump gear, water
pump gear, generator gear, and so on, in timing gear system. The gear 3500
receives driving force from crankshaft through timing chain (not shown) to
drive shaft 3200 to rotate in axle hole of flange 3400. The flange 3400 is
fixedly mounted on cylinder block 3300. The gasket 3100 is sleeved on shaft
3200, and locates between the gear 3500 and flange 3400. The timing gear 3500
rotates clockwise from the view of R direction, and therefore, timing gear 3500
1s a member generating friction to gasket 3100, and the rotation direction of the
timing gear is opposite to the spiral direction from the first end 3131 to the
second end 3132 of the oil groove 3130. A fuel spray nozzle (not shown) is
generally used to provide machine oil to timing chain for lubricating when
using timing chain. Since the opening of the gasket 3100 is located at outer
circle 3120, the machine oil from the fuel spray nozzle flows into oil groove
3130 form the second end 3132 of the opening under the action of gravity, or

by flowing in lubricating oil duct.
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It is conceivable to those skilled in the art that the gasket 3100 according
to this embodiment of the present application can also be used in other position
in the engine, or other position such as wheel shaft, or other mechanical field.
In case that both faces of gasket 3100 are provided with oil grooves 3130, the
gasket 3100 can be prevented from being mounted reversely if the spiral
directions of the oil grooves in two faces are the same (for example, all are in
left-wound spiral or right-wound spiral); and the gasket 3100 will have better
universality, if the spiral directions of the oil grooves in two faces are opposite,
by selecting the fitting friction face of gasket 3100 to the surrounding member
according to the relative rotating direction of the surrounding member (for
example, clockwise or anticlockwise). Therefore, it is advantageous to have oil

grooves on both faces of gasket.

Example 5

Referring to Fig. 11, the gasket 4100 has an annular ring shape with an
inner circle 4110 and an outer circle 4120. The surrounding member clinging to
gasket 4100 generates relative movement due to rotating with respect to the
gasket 4100, and therefore may generate friction with face of gasket 4100.
There is an oil groove 4130 in shape of spiral line on the face where the gasket
4100 contacts the surrounding member and friction occurs. The first end 4131
of oil groove 4130 has an opening at inner circle 4110, while the second end
4132 is closed near outer circle 4120. The oil groove 4130 surrounds inner
circle 4110 at least one circle. The function of the opening of oil groove 4130 is
to supplement lubricating oil to gasket 4100. The fact that the oil groove 4130
surrounds inner circle 4110 at least one circle ensures that the face of gasket
4110 1is lubricated in the entire circumferential range. To assume that
surrounding member generating friction with gasket 4100 rotates anticlockwise,

and oil enters from the first end 4131, the oil in oil groove 4130 tends to have
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circular motion along with the surrounding member due to the friction of the
surrounding member, the absorption and the viscous force of oil itself.
Therefore, there generate actions of centrifugal force and tangential force on
the oil. Since oil groove 4130 is in plane spiral line shape, at any point on the
wall of oil groove 4130, the centrifugal force is substantially offset by the
counterforce provided by the wall at the point and the oil can only move along
the tangential direction, i.e., the direction pointed by the dotted line arrow in
Fig. 11, the direction extends from the first end 4131 to the second end 4132.
Preferably, the width of oil groove 4130 decrease gradually on above direction,
after adding the lubricating oil, under the action of member having friction with
the gasket, the equipment is started and the shaft rotates, the farther away from
the inlet of the oil, the quicker the oil flows and the lower of the static pressure
of the oil. According to the above description, it is known that the working
principle of oil groove 4130 of gasket 4100 which is designed to have the shape
of plane spiral line is just opposite to that of a volute water pump. The working
principle of the volute water pump 1s to make water flow out of the water pump
smoothly and have a lager static pressure, while the working principle of oil
groove 4130 in shape of plane spiral line is to make the oil move forward
smoothly along the oil duct 4130 for infiltration and have the static pressure
reduced gradually, and the surrounding member of gasket 4100 can be
considered as impeller of water pump. Therefore, to speed up the flow of oil on
the flow direction speeds up the filtration speed. The gradual decrease of width
of o1l groove 4130 includes multistep decrease and continuous decrease. The
gasket 4100 can be shaped by stamping, milling, etc. It is advantageous to form
gasket integrally by stamping and with gradually decreased width from the
view of processing efficiency. Also, those skilled in the art can anticipate that
the depth of oil groove 4130 can be decreased gradually on the direction from
the first end 4131 to the second end 4132. The gradual decrease includes

multistep and continuous change, preferably continuous and gradual decrease.

26 WP150781AU



28 Apr 2016

2013386218

10

15

20

25

The changes of depth and of width have the same beneficial effect. No

repetition is given.

Fig. 12 shows an engine adopting gasket 4100 with timing gear system as
an example. The gear 4500 is a driving gear in timing gear system, which
receives driving force from crankshaft to drive shaft 4200 to rotate in axle hole
of flange 4400. The flange 4200 is fixedly mounted on cylinder block 4300.
The gasket 4100 is sleeved on shaft 4200, and locates between the driving gear
4500 and flange 4400, and provides oil to the first end 4132 from the axle hole
(not shown) of shaft 4200. To assume that the driving gear 4500 rotates
anticlockwise from the view of R direction, the driving gear 4500 is a member
generating friction to gasket 4100. The friction face of driving gear 4500 and
oil groove 4130 form a structure similar to that of a volute water pump.
However, the working principle of such a structure is opposite to that of the
volute water pump, since the changes of width and depth of oil groove 4130 are
just opposite to those of a water chamber of the volute water pump. The gasket
4100 has a longer use life by comparison with shapes of other oil groove of

gasket used in the prior art.

It is conceivable to those skilled in the art that gasket 4100 according to
this embodiment of the present application can also be used in other position in
the engine, or other position such as in wheel shaft, or in other mechanical field.
Also, any combination of the changes of the width and depth and spiral
direction such as left-wound spiral and right-wound spiral of the oil groove can
be used according to the spiral direction of the surrounding member of gasket
4100. In case that both faces of gasket 4100 are provided with oil groove 4130,
the gasket 4100 can be prevented from being mounted reversely if the spiral
directions of the oil grooves in both faces are the same (for example, all are in

left spiral or right spiral); and the gasket 4100 will have better universality, if
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the spiral directions of the oil grooves in both faces are opposite, by selecting
the fitting friction face of gasket 4100 to the surrounding member according to
the relative rotating direction of the surrounding member (for example,
clockwise or anticlockwise). Therefore, it is advantageous to have oil grooves

on both faces of gasket.

It is easy to those skilled in the field to anticipate that all the gaskets in
examples 1 to 5 of the present application can be used in engine or automobile,

or other mechanical field.

The above describes some demonstrative embodiments of the present
application only by way of explanation. There is no doubt that those skilled in
the art can modify the described embodiments in different ways under the
guidance of the sprite and scope of the present application. Therefore, the
above drawings and description are demonstrative in essential and should not

be understood as limit of the protection scope of the present application.
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Claims

1. An integrally formed gasket that is a circular ring-shaped, the gasket having
at least one planar face that is provided with an oil groove, a center line of the oil
groove 1s a curve or a straight line and, wherein, when the center line of the oil
groove is a straight line, the included angle between the center line of the oil groove
and a radial line from the center of the circular ring of the gasket is greater than
zero, wherein the oil groove substantially follows a plane spiral line, one end of
the oil groove opening at the outer periphery or inner periphery of the gasket
while the other end is closed, and the oil groove extends about the inner

periphery at least once.

2. The gasket according to claim 1 having at least two oil grooves, wherein the

oil grooves are arranged evenly on the face of the gasket.

3. The gasket according to claim 1 or claim 2 having two planar faces wherein
both faces are provided with the oil grooves, and the oil groves are arranged

alternately on the two faces.

4. The gasket according to claim 3 wherein the shapes of the oil grooves on

the two faces are same or different.

5. The gasket according to claim 3 or 4 wherein the number of the oil grooves

on two faces of the gasket is same or different.

6. The gasket according to any one of claims 1 to 4 wherein the cross section

of the oil groove is an isosceles trapezoid structure lacking an upper sub-face.

7. The gasket according to claim 6 wherein the included angle between two
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waist side extending lines of the isosceles trapezoid structure is 30 to 90 degree.

8. The gasket according to claim 6 wherein a circular arc shape guide angle is
provided at a plane junction of two inclined planes of the oil groove and an idle

gear gasket plane.
9. The gasket according to any one of the preceding claims wherein the
width of the oil groove decreases gradually from the open end to the closed

end.

10. The gasket according to claim 9 wherein the width decreases gradually

and continuously.

11. The gasket according to any one of claims 1 to 8 wherein the depth of

the oil groove decreases gradually from the open end to the closed end.

12. The gasket according to claim 11 wherein the depth decreases

gradually and continuously.

13. The gasket according to claim 1 wherein the gasket is integrally formed

by stamping.

14. An engine having a spindle and including a gasket according to any

one of claims 1 to13 used on the spindle.

15. An automobile musing a gasket according to any one of claims 1 to 13.
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