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The present invention relates to an oll sealing ring, especially that used in piston of internal combustion engine or compressor. This
oll sealing ring comprises a base ring (2) with a split. An elastic ring (3) Is provided In the inner circumference surface of the base
rng. A radially outward annular flange (18) Is provided Iin the outer circumference surface of the base ring. An axially upward
annular projecting part (19) is provided In the area beyond the outer circumference surface of the projecting part (19). The splits of
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ABSTRACT

The present invention relates to an oil sealing ring, especially that
nsed in piston of internal combustion engine Or COmMpressor. This o1l
sealing ring comprises a base ring (2) with a split. An elastic ring (3) 1s
provided in the inner circumference surface of the base ring. A radially
outward annular flange (18) is provided in the outer circumference
surface of the base ring. An axially upward annular projecting part (19)
is provided in the area beyond the outer circumference surface of the
projecting part (19). The splits of said disc ring (1) and said base ring
(2) are respectively staggered from each other. This oil sealing ring can

effectively prevent the leakage of the oil and the gas.
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x 3 . AL, I i ’
The present invention relates to an o1l sealing ring, especially that

nsed in internal combustion engine piston or compressor piston, which
comprises a base ring with a split and an elastic ring provided on the
inner circumferential surface of the base ring.
] KGROUND OF THE | NTION

There are several kinds of oil sealing ring which have been used 1n
‘the piston of reciprocating internal combustion engine, one Kind of them
is provided with a flange around its outside periphery; the second 1s the
oil ring with grooves, 1.e. there are Erooves provided in the outside
~ircumferential surface of this kind of oil ring; the third kind 1s a
combination ring made of steel , which consists of two disc rings and
one liner spring. All these three kinds of o1l nng have the common
drawbacks: the rings opening becomes larger as a result of wear
between the rings outside circumferential surface and the cylinder wall;
loss of oil and gas occurs as the rings moving up and down axially in the
ring grooves, this in turn reduces service life of piston ring.

ONTENT OF THE INVENTION

It is the object of this invention to provide an oil sealing ring.
especially the one used in piston of internal combustion engine oOr
compressor, the ring according to present invention can avold leakage of
oil and gas resulting from the rings opening which becomes larger
during the operation and the rings axial movement in the grooves, and
then prolong the service life of piston ring.

To achieve the above object, an oil sealing ring provided according
to the invention comprises a base ring with a split, anda spring ring

disposed on the inner circumferential surface of the base ring, an
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annular flange extending radially and outwardly is formed on the upper
part of the outside circumferential surface of the base ring, and an
annpular projection extending axially and upwardly is formed on the
inside upper surface of the base ring, at least one disc ring is provided
around the outside periphery of the projection with the splits of the disc
ring and the split of the base ring staggered with each other.

The thickness of the disc ring is equal to the height of the
projection, and its external diameter is equal to the external diameter of
the flange, said disc ring consists of two pieces.

The angle at which the splits of the disc ring and the splits of the
base ring are staggered with each other is in the range of 120°to 180°.

In an alternative embodiment of the present invention, the oil
sealing ring comprises a base ring with a split, and an annular flange
extending radially and outwardly is formed on the upper part of the
outside circumferential surface of the base ring, an annular projection
extending axially and upwardly is formed on the inside upper surface of
the base ring, at least one disc ring is provided around the outside
periphery of the projection with the splits of the disc ring and the split
of the base ring staggered with each other, the lower part of the inner
circumferential surface of the base ring is a tapered surface, the angle
between the tapered surface and horizontal is ranged from 45°to 85°,
and an enhancive ring is provided in contact with the tapered surface.

An annular flange extending radially and inwardly 1s formed on the
upper part of the inside circumferential surface of the base ring, the
tapered surface is arranged below said flange along axial direction, the

enhancive ring located on the lower part of the tapered surface is 1n

contact with the tapered surface.
Spacer rings are disposed under the enhancive ring.

The enhancive ring is a spiral spring or a snakelike spring that has a
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“V> shape section vertical to its longitudinal direction.

Liner springs are disposed on the bottom of the base ring, the liner
spriﬁg is an undulated circular reed with its top and bottom surfaces
being symmetrical about its center line.

The oil sealing ring provided according to a further embodiment of
the invention comprises a base ring with a split, and a spring ring
disposed on the inner circumferential surface of the base ring, an
annular flange extending radially and outwardly i1s formed on the upper
part of the outside circumferential surface of the base ring, and through
recesses extending radially and oppositely are disposed on the two ends
of the base ring at the split; an arc sealing segment 1s provided with 1ts
inserting part inserted into the recesses.

The arc sealing segment comprises an inserting part and an upper
sealing part that are disposed oppositelly and in parallel on the two ends
of the connecting part, the curvature of the arc sealing segment 1s the
same as that of the base ring at the split.

Liner springs are disposed on the bottom of the arc sealing segment,
the liner spring i1s an undulated circular reed with its top and bottom
surfaces being symmetrical about its center line.

Spacer rings are disposed under the liner ring.

According to a further embodiment of the present invention, the oil
sealing ring provided comprises a base ring with a split, and an annular
flange extending radially and outwardly is formed on the upper part of
the outside circumferential surface of the base ring, an annular
projection extending axially and upwardly is formed on the inside upper
surface of the base ring, at least one disc ring i1s provided around the
outside periphery of the projection with the splits of the disc ring and
the split of the base ring staggered with each other, the lower part of tl:le

inner circumferential surface of the base ring is a tapered surface, the

i



CA 02281566 1999-08-19

angle between the tapered surface and horizontal is ranged from 45°to
85°,

surface under the base ring, and an radial elastic liner spring so

and a component ring is provided in contact with the tapered

provided exerts radial force to the component ring, there are radial
holes used as lubrication passages on the liner spring.

The upper surface of the component ring is a tapered surface which
cooperates with the inner tapered surface of the base ring.

According to 2 still further embodiment of the present invention, the
oil sealing ring provided comprises a base ring and a disc ring stacked
on said base ring, the splits of the base ring and the disc ring are
staggered with a angle of 180°between them, and an elastic liner spring
for supporting each of the above rings.

The cross-section of the elastic liner spring is a “U” shape section ,
a flange is disposed vertically on one leg of the “U” shape, and grooves
provided on the two legs of the “U” shape and the flange are
respectivelly spaced apart with each other.

The elastic liner spring is made of spring steel.

As the disc rings are disposed on the top surface of the base ring of
the oil sealing ring provided in the present invention, and the splits of
said disc rings are staggered with the split of the base ring, so no axial
openings or grooves are formed on the whole annular contacting area
letween the oil sealing ring and the cylinder wall, thus the reliable
sealing is provided. Even though the opening of the base rning becomes
Jarger because of wear, the oil leakage of sealing ring according to the
structure of the present invention will not increase.

The contacting area between the oil secaling ring of the present
invention and the cylinder wall is smaller than that of the prior art, so
‘the friction is also smaller; as the axial liner springs are provided, the

oil sealing ring and the ring groove in the piston ring contacts tightly
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each other, thereby not only the axial movements can be

¢ also the gas sealing can be obtained, and
the oil sealing ring 1S

with

eliminated, bu ring groove

the axial movement of
g of the present invention can €COnomize

e the reliability and endurance of

wear resulting from
reduced; so the oil sealing rin
fuel oil and lubricating oil, and 1mprov
the oil sealing ring.
F DESCRIPTION OF 1114 PDRA VY LN
The embodiments will now be described with reference

accompanying drawings of which:
tional view of an embodiment of the oil

P
A,

to the

Figure 1 shows a Cross sec
vention, in which only a section

sealing ring according to the present In
g described in details by

illustrated, no other parts of the oil -sealing rin

way of simplification;
Figure 2 shows a Cross sectional

another embodiment of the present invention;

Figure 3 shows a Cross sectional view of the oil sealing ring of an

alternative embodiment of the present invention;
the oil sealing ring of a

view of the oil sealing ring of

Figure 4 shows a cross sectional view of

further embodiment of the present invention;
hows a cross sectional view of the 0il sealing ring of 2

Figure 35 s
in which an arc

still further embodiment of the present invention,

sealing segment is shown;

Figure 6 shows a perspective view of the oil sealing ring of a

the oil sealing ring of figure 1. 4 and 3;

Figure 10 to 15 shows respectively the vanable embodiments of

figure 2 to 6 in which a spacer ring is provided;

Figure 16 is a top view of the disc ring according to the invention;
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Figure 17 is a partial sectional view showing one embodiment of the

“invention;
Figure 18 is a top view showing an arc sealing segment of the

invention.

Figure 19 is a partial sectional view of an alternative spring ring.
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VIDOQOD VLN

il JIN OF 1171
As shown in figure 1, the oil sealing ring of the present invention

comprises a base ring 2, which has a concentric annular flange 18 on its
outside circumferential surface, and an annular projection 19 on 1its
inside circumferential surface, the projection 19 is concentric with the
base ring 2 with 1ts 1nner surface aligned with the inner surface of base
ring 2. The flange 18 and projection 19 is integral with the base ring 2,

a disc ring 1 1s provided outside the projection 19 with 1ts interior
' diameter corresponding to the external diameter of the projection 19 and
~1ts external diameter corresponding to the external diameter of the
flange 18 and its thickness corresponding to the height of the projection
- 19. The base ring 2 and the disc ring 1 shown in the figure are circular
rings with splits, as known 1in the prior art. According to the present
invention the base ring 2 and fhe disc ring 1 are so arranged that their
splits are staggered with an angle between them, the angle may be in the
range of 120°to 1380°, 180°is perfect(not shown in the figure). This
arrangement is carried out in the following other embodiments, so no
further description will be given.

A groove 1s formed in the middle of the inside circumferential
surface of the base ring 2 with its section being a hemicycle, and a
spring ring 3 1s received in the above groove, this 1s also known i1n the
- prior art.

In an alternative embodiment shown in figure 2, the base ring 2 has
the same outside circumferential surface as the base ring of the

embodiment shown in figure 1, but has a variant inside circumferential
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surface with a radial flange 20 extending mmwardly and formed on its
upper part for increasing the integral strength of base ring 2. The flange
20 can be beveled on its top surface as shown 1n the figure to make 1t
easy to install. A tapered surface 5 is formed on the underside of the
inner circumferential surface of base ring 2, an angle « ranged from
45°to 85°lies between the tapered surface 5 and horizontal. The beveled
angle can be designed according to the assembling demand. An
enhancive ring 6 is provided in contact with said tapered surface 5, the
enhancive ring 6 may has the same structure as the above spring ring 3
which can be a spiral spring, however it can be other form, for example,
it ‘can be an elastic ring of “V” shape. This kind of the elastic ring can
be form by a snakelike spring with i1ts two ends interconnected, said
snakelike spring is bent up so that it has a cross section of “V” shape
along 1its longitudinal symmetrical center line. As a result, the elastic
ring also has a “V” shape section.

Figure 3 shows a cross sectional view of the o1l sealing ring
according to a further embodiment of the present invention. The oil
sealing ring shown in figure 3 has no inside flange 20 as shown in figure
2, except for this, 1t has the same structure as that in figure 2.

The base ring 2 shown in figure 4 1s a base ring known in the prior
art, in which a lubrication passage 30 is provided and a lower flange 31
1s disposed oppositely to the flange for receiving disc ring 1. This kind
of ring has a symmetrical section relative to the center line of
lubrication passage 30, in other words the present invention can be
emboded by manufaoturing a groove for receiving disc ring 1 on the

known piston ring. So the application of the present invention can be

used for reforming and maintenance of the avialable equipments without

exira cost.

Figure 5 shows an oil sealing ring of a further embodiment of the
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present invention, in which an arc sealing segment 1s provided instead
of a whole disc ring. It can be seen more clearly in figure 18 that the arc
sealing segment 10 being one part of a circle has the same curvature
with the base ring 2, so both of them abut against each other. The arc
sealing segment 10 comprises an upper sealing part 24 and a lower
inserting part 17, which extend in the opposite directions on the two
sides of a connecting part 25 and joined together by the connecting part
25. The advantage of this structure is to reduce material cost, to
simplify the integral structure of the oil sealing ring, and to simplify the
assembly and the maintenance.

Figure 6 shows a partial perspective view of the oil sealing ring of a
still further embodiment of the invention. The o1l sealing ring shown
comprises a disc ring 1 which is as same as the disc ring of the above
embodiments, and a base ring 11 which is a ring with a split, the disc
ring 1 and the base ring 11 are disposed so that their splits are
staggered with each other. The oil sealing ring also comprises a liner
spring 12 with a “U” shape contour, a flange 28 arranged vertically on
one leg of “U” shape liner spring 12 is used to retain disc ring 1 and
base ring 11 and apply radial forces on them. As shown in figure 6,
grooves 29 are disposed oppositely and staggeringly on the two legs of
“U” shape liner spring 12 and said flange 28, i.e. the positions of
grooves 29 disposed on the two legs and said flange 28 are staggered
and spaced with each other. The two legs of “U” shape liner spring 12
apply axial pressure on the above disc ring 1 and the base ring 11, to
make the disc ring 1 joined 'tightly against the ring groove of piston.
Thereby it can be seen more clearly that this kind of oil sealing ring can
prevent the axial movement of the piéton ring, thus reduce wear between
them. As the splits of disc ring 1 and base ring 1] are staggered with

each other. The o1l leakage can be prevented efficiently.
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Referring to figures 7 to 9, the cases of adding liner spring 13 to
the above embodiments are shown. Said liner spring 13 i1s an undulated
circular reed. The initial tension is obtained between sealing ring and
ring groove after initial assembly by disposing the above reed under the
base ring, thereby prevent the axial movement of the sealing ring that is
likely to occur. The wear between sealing ring and ring groove can be
prevented efficiently, thus reduce and weaken the wear engendered 1n
the ring grooves. Liner spring 13 also functions a lubricating o1l
passage.

Figures 10 to 15 show the cases of adding spacer ring 14 to the
above embodiments. The spacer ring 14 is a circular ring self-evidently,
moreover a circular ring with a split, which has a rectangular section.
The spacer ring 14 is used to prevent said enhancive ring 6 or liner
spring 12,13 from abrading the ring groove directly.

As shown in figure 16, the disc ring 1 of the present invention has a
location bulge 15 on its inside circumference, a corresponding recess
(not shown) is formed on the projection 19 of the base ring 2, so the
stationary locations of the disc ring 1 and the base ring 2 are provided
by cooperating of said bulge 15 and the recess.

The base ring of a further embodiment shown 1n figure 17 also has
an inner tapered surface, however the enhancive ring disposed under the
base ring is replaced by a component ring 26. The component ring 26
has a tapered upper surface that cooperates with the inner tapered
surface of the base ring 2 and stacks together. Several lubrication
‘passages are through the component ring 26. A radial elastic liner spring
27 is disposed between the component ring 26 and the piston ring
groove, the hiner spring 27 is formed by a snakelike spring which exerts
radial force to the component ring 27, said radial force 1s divided into a

radial component and an axial component with the aid of the tapered
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surface of the component ring 27 or the base ring 2. thereby the base
ring 2 is pushed towards cylinder wall, and any axial movement can be
prevented by base ring 2. Said liner spring 27 can be a spring ring 6

mentioned above.

The specific embodiment shown in figure 19 has an alternative
spring ring 6 that comprises a tapered ring 30 and an elastio ring 32.
The taper of the tapered ring 30 is equal to the taper of the tapered
surface of the base ring 2 and coincident with it. Said elastic ring 32 can
be a spiral or a snakelike spring. When said elastic ring.32 1s a spiral
spring , a recess that has a semicircular section 1s provided on said
tapered ring 30 for receiving the spiral spring. The number 31 shown in
the drawing indicates the tapered surface of said tapered ring 30.

It is to be understood that the present invention is not limited to the
specific embodiments described above, which 1s only used to 1illustrate
the invention, many other variations and modifications can be made by
the person skilled in the art without departing from the scope of the

present invention defined by the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An oil sealing ring comprising a base ring (2) with a split, a spring rning
(3) disposed on the inner circumferential surface of the base ring (2), wherein an
annular flange (18) extending radially and outwardly is formed on the upper part
of the outside circumferential surface of the base ring (2), and an annular
projection (19) extending axially and upwardly is formed on the inside upper
surface of the base ring (2), at least one disc ring (1) with a split is provided
around the outside periphery of the projection( 19) with the split of the disc ring
(1) and the split of the base ring (2) staggered with each other.

2. An o1l sealing ring as in claim 1, wherein the thickness of the disc ring (1)
1s equal to the height of the projection (19), and its external diameter is equal to
the external diameter of the flange (18), said disc ring (1) consists of two pieces.

3. Anoil sealing'ring as m claim 1, wherein the angle at which the split of
the disc rmg and the split of the base ring are staggered with each other is in the
range of 120° to 180°.

4. An o1l sealing ring as in one of claims 1 to 3, wherein another annular
flange (31) extending radially and outwardly is formed on the lower part of the
outside circumferential surface of the base ring (2), and the base ring (2) is
provided with at least one lubrication passage (30).

5. An oil sealing ring as in claim 1, 2 or 3, wherein liner springs (13) are
disposed on the bottom of the base ring (2), the liner spring (13) is an undulated

circular reed with its top and bottom surfaces being symmetrical about its center
line.
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