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) Sealing cup for hydraulic piston cylinder device.

@ In a sealing or piston cup (3) for maintaining lubricating

oil on a sealing surface (4} of a hydraulic-piston cylinder

device, the sealing surface (4) thereof is formed with a cir-

cumferentially extending angular recess or groove (4a)

which functions to retain lubricating oil. The sealing cup with

the recess can ensure a smooth and stable operation of the
_ ; device.
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The invention relates to sealing means for piston-
cylinder devices and more particularly to a sealing cup

member for hydraulic piston-cylinder devices for automobile
use,

Conventionally, automobiles are equipped with various -
types of hydraulic devices for actuating, for example, brakes
and clutches. Such devices include piston-cylinder assem- '
blies having pistons slidably movable in a cylinder bore.

In order to provide a liquid-tight seal between the piston
and the cylinder, an annular sealing member is used which
is generally referred‘to as a piston cup or a sealing cup.

In general, such e piston cup comprises an annular
base, an inner sealing 1lip exténding from the annular base
and having an inner sealing surface adapted to be engaged
with the piston, and an outer sealing lip extending from
the annular base and having an outer sealing surface
adapted to be engaged with the inner wall surface of the
cylinder bore. In one of typical arrangements, the piston

“eup is mounted on the piston and is slidably moved along

the wall surface of the cylinder bore, however, in another
arrangement, the piston cup may be mounted on the cylinder
and the piston is moved with respect to the piston cup.

In so-called SAE type piston cups, the inner sealing
surface on the inner sealing 1lip is of a frusto conical
shape which is inclined radially inwardly'from the base
so that the lip is radially outwardly expanded upon ,
engagement with the piston. Similarly, the outer sealing
surface on the outer sealing lip ;s of a frustoconical
shape which is inclined radially outwardly from the base

‘'whereby the lip is deformed radially inwardly upon engage- -

ment with the cylinder bore wall. In so-called OPEL
type piston cups, the outer sealing surface on the outer
sealing lip is defined in an area adjacent to the free
end of the lip. '
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These known types of the piston cups have been
recognized as providing a satisfactory seaiing effect.
However, problems have been experienced in operations of the
brakes and clutches for example in that £ilm of o0il can
not always be maintained on the surface on which the piston
cup slidably moves with movement of the piston and there is
often produced a substantial drag against the slidable
movement thereof due to scrape of the cup. Thus, it is
often required to apply a greater force for actuating the
pis%on—cylinder devices. Further, there is sometimes
produced a rough movement similar to a stick-slip movement
8o that it becomes difficult to ensure a stable operation
of the devices.

It is therefore an object of the present invention
to provide a sealing cup for a hydraulic piston-cylinder
device which can ensure a smooth and stable operation of
the devices.

Another object of the present invention is to -
provide a sealing cup for a hydraulic piston-cylinder
device which can maintain lubricating o0il on a sliding
surface. : $

According to the present invention, the above and
other objects can be accomplished by a sealing cup for a
hydraulic piston-cylinder.device which comprises an annular
body of a resilient material including an annular bdase,
an inner sealing lip extending from the annular base and
having an inner sealing surface adapted to be engaged with
a wall to be sealed, and an outer sealing lip extending
from the annular base B0 as to'encircle the inner sealing
lip in spaced relation therewith and having an outer sealing
surface adapted to be engaged with a wall surface to be
sealed, at least one .of said inner and outer sealing surfaces
being slidably movable with respect to corresponding one
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of said piston and cylinder walls, said one sealing surface

‘being formed with a circumferentially extending recess

or groove for retaining lubricating oil therein. In
accordance with the present invention, an annular groove

in the sealing surface serves to maintain a slight gap

with respect to the co-operating surface or at least provide
an area of smaller contact pressure when the sealing surfaqe-
is brought into contact with the co-operating wall surface
under pressure or by elasticity of the sealing cup, so that a
small amount of oil is always retained between the sealing
surface and the'co-operating surface to.provide an adequate
lubrication. . . : .

In order to ensure provision of the slight gap between

the sealing surface and the co-operating wall surface, the
angular groove or recess on the sealing surface is formed

by at least two straight lines which are intersected at a
certain angle and the maximum depth of the groove is po-
sitioned adjacent to a part where the maximum seal pressure
may be produced.

According to an additional feature of the present
invention, said one sealing surface has a tip end portion
which has a tip edge and is inclined with respect to an
axis of the cylinder by an angle between 1° and 15°
radially toward the tip edge of the sealing surface. .
Preferably, the angle of inclination of the tip end portion
is 1° to 7° radially as seen in the direction toward the
tip edge of the sealing surface. The angle of the leading
edge of the sealing cup is defined as inclination toward
a wall where the sealing cup is slidably contacted.

With this arrangement, the tip end portion defines a wedge

shaped gap with respect to the co-operating surface for

retaining lubricating oil ao that the drag'forée can further
be decreased due to the wedge effect.

The above and other objects and features of the
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pfesent inveption will become appérént from the following
descriptions of preferred embodiments with reference to the
accompanying drawings, in which;

. Figure 1 is a sectional view of a brake master cylinder
5 in which piston cups in accordance with the present
invention can be employed;

Figure 2 is a fragmentary sectional view of a piston
cup in accordance with a conventional design;

Pigure 3 is a sectional view similar to Pigure. 2
10 but showing an embodiment of the present invention;

Figure 4 is a diagram showing the relationship between
the sliding drag force and the.piston stroke;

Figure 5 is a diagram showing a change in hydraulic
-pressure in response to a piston stroke; '

15 Pigure 6 is a diagrammatical illuétration'of a con-
: ventional piston cup in unmounted condition;

Figure 7 is a dlagrammatical illustration of the
conventional piston cup shown in Figure 6 in an

) ‘ operative condition and showing pressure distributions
.20 on the sealing lips;

Figure 8 is a diagrammatical $11ustration similar o
Pigure 6 but showing a piston cup in accodance with-
one embodiment of the present invention;

. Figure 9 is a diagrammetical illustration similar
- 25 'to Pigure 7, but showing the piston cup of the
embodiment of the present invention shown in Figure 8;

FPigure 10 is a view similar to Figure 6 but showing

a typical example of so-called OPEL type piston cup;
, . Pigure 11 is s view similar 6 Pigure T but showing -
30 . the piston cup as shown in Figure 10;

Pigure 12 is a view similar to- Figure 10 but showing
an example in which the present invention is applied
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%0 a mealing cup as shown in Figura 10; o *f , : .

Piguve 13 is & viw similar to Piguu 11 wm
the piston cup as shown in Pigure tﬁa f_i“* i

PR IR

..\;,.,*-'; L
':‘* "

Plgure 14 is & sectional view of a clutch hﬂt!lttng
piston-cylinder device in which pili.nldﬂtl nf‘&hz
present inwention mey be incorpora§Od; '??t-

Figure 15 is a fragnenta:y acctional‘vinwunhautng s ‘
piston cup designed for use in tho'pictou~c11£nder )
device shown in Figure 14. and embo&ying the.raatu:e

of the present inventien; : - "”?w“w

Figure 16 is an enlarged view of & oectxan ai the
piston cup in Pigure 15 specifically’ thnWins
dimenaional relationship between ﬁhc_pisten cup and
the piston and cylinder;

Pigure 17 is a fregmentary sectionalAviqw'of_ﬁhé',
sealing lip in the piston cup as shewn in Figurs 16
specifically shoving how a vedge shape@'g;j'iﬂifq;ﬁéd;
a_nd N ; L Y [, A'_. ‘_ B A

Figures 18 (A) and (B) show modificatioau or thc pisten
cup according to the present invention,

Pigure 19 is a sectional view of 2 xuxthar ﬂubadiment
aocording to0 the present invention. . L
Refcrring pnow to the drawings, particﬁiirly'to‘rigurb
1, there is shown 2 brake mster cylinder device whieh
comprises & eylinder CY baving a longitudinelly or axially
extending eylinder bore, and a first piston P, and 2 second
piston P, both received in the cylinder bore.for axinl ‘
slidable movement. The first pisten P, 13 ooansctid
with an aetuating push red PR which is 1& “taen bvllletea
with 2 brake actuating member such as a brake pa&al P
so that the first piston Py is axially tia;}aotﬂ thrbush
an actuation of the brake pedal BP. ot T

........
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Between the first and second pistons P, and P,,
there is defiped a rear pressure chamber RC, while a
front pressure chamber PC is defined between the second
piston P, and the closed end of the cylinder bore opposite
to pusk rod PR. The first piston Py is formed at its
intermediate portion with a circumferential recess to define
a rear o0il chamber ROC. Similarly, the second piston Pz'
is formed at its intermediate portion with a circumrerential
recess to define a front oil chamber FOC.

On the cylinder CY, there are mounted a first oil .
reservoir RT, and second 0il reservoir RTye The first
oil reservoir,RT1 is connected through a passage CH, with
the rear pressure chamber RC and through a passage 0H3
with rear oil chamber ROC. The second oil reservoir RTH

is connected respectively through passage CH, and CH, with

the front pressure chamber FC and the front oil chamber FOC.
The rear and front pressure chambers RC and FC are connected
respectively through suitable conduits with rear and front
wheel cylinders (not shown).

The first piston Py has a primary sealing cup 2C,y
and a secondary sealing cup SC. The primary sealing cup
PC1 is mounted on the first piston Py at the end adjacent‘
to the rear pressure chamber RC while the secondary sealing
cup SC is mounted at the opposite end. The second piston
P, has a pair of floating.sealing cups FC, and FC, and.
a primary sealing cup PCo. The primary sealing cup PCy
is mounted on the second piston Py at an end adjacent to the
front pressure chamber FC, while the floating cups FC1
and Fcz are mounted at the oppoeite end.

" As the brake.pedal BP is actuated, the first piston P,

is axially displaced through the push rod PR to such a

position that the passage CH, is closed by the primary
sealing cup PC,. Phus, & hydraulic pressure is produced
in the rear pressure chamber RC and the second piston P2
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is then axially displacdl under the pressure in the rear
pressure chamber RC to produce a pressure in the front
pressure chamber FC. The pressure in the chambers RC

and FC is transmitted to the rear and front wheel cylinders
to actuate the same.,

It should be noted that the primary sealing cups
PC4 and PC, on the first and second pistons P, and Poy
respectively, function to seal the rear and front pressure
chambers RC and FC. The secondary sealing cup SC on
the first piston P1 functions to seal the inside of the
cylinder CY from the atmosphere. Further, the floating
cups FC4 and FCy function to separate the front oil chamber
FOC from the rear pressure chamber RC.

Figure 2 shows a typical example of so-called con-
ventional SAE type sealing cup which is sulitable for use
es a primary cup or & floating sealing cup which is subjected
t0 a hydraulic pressure in operation. As shown in Figure
2, the sealing cup comprises an annular body of a resilient
material having a cross-section including a base 23, an
outer sealing lip 21 and an inner sealing 1lip 22. The
inner sealing lip 22 is inclined radially inwardly from the
base 23 to provide a frustoconical configuration. The outer
sealing lip 21 is inclined radially outwardly from the
base to provide a frustoconical shape and has an outer
sealing surface 24 which is adapted to be brought into
engagement with the wall surface of the cylinder bore.

In Figure 3, there is shown an embodiment of the
present invention in which the feature of the present
invention is incorporated in the conventional sealing cup .
a8 shown in Figure 2., The sealing or piston cup comprises
an annular body of a resilient material having a cross-
section including a base 3, an outer diverging sealing lip
1 and an inner converging sealing lip 2. The outer
sealing 1lip 1 has an outer sealing surface 4 on which a
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circumferentially extending recess or groove 4a is formed.
The recess 4a is of a substantially V-shaped configuration
with one of the top edges of the V-shape coincident with
the free edge A of the sealing surface 4 where the

pressure of contact with the inner wall of the cylinder
bore is the greatest. The other of the top edges of the
V-shape is located as shown by F at a point offset toward
the edge A from a point H, which is defined as a point

of intersection of the outer sealing surface 4 of the outer

sealing lip 1 with a line perpendicular to the inner surface

of the lip.1 passing through a point E of intersection
between the inner surface of the lip 1 and the inner surface
of the base 3. The recess 4a has a bottom C which is
located between the points A and F.

The particular location of the recess 4a having a
V-shape cross section provides'advantageous results.
In use of this type of sealing cup, the outer sealing
1ip 1 is subjected to a hydrasulic pressure which functions

%o force the sealing lip 1 radially outwardly. Even under

such pressure, the V-shaped recess 4a provides an area

of smaller contact pressure so that a film of hydraulic

oll can always be meintained in the area to provide an
adequate lubrication. It is therefore possfble to prevent
any increase in the drag force-against the slidable movement
of the piston and ensure a smooth piston operation.

.In order to describé the features of the present
invention in more detail, reference will now be made to
Figures 6 through 9. Referring at first to Figures 6
and 7, there is shown a conventional SAE type sealing cup
having a base 23, an outer sealing lip 21 and an inner
sealing lip 22. The broken line CY designates a contour :
line of the cylinder wall, and the broken line P a contour
line of the piston. :

As shown in Figure 6, the outer sealing lip 21 has

-
P
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an edge portion of which outer diameter is larger than the
diemeter of the cylinder bore. Further, the inner sealing
lip 22 has an edge portion of which inner dismeter is smaller
than the diameter of the piston on which the sealing cup

is mounted. Thus, when the séaling cup is mounted on

the piston P and is fitted in the cylinder bore, the sealing .
lip portions 21 and 22 are radially deformed so that they

are brought into contact under pressure with the piston P

and the cylinder CY, respectively. In operation, the

sealing cup is subjected to a hydraulic pressure which

will be provided in the cylinder. Pigure 7 shows contact
pressure distributions on the outer and inner sealing

lips 21 and 22 when the sealing cup is subjected to the
hydraulic pressure of 20 kg/cmz;

It will be noted in Figure 7 that, in the conventional
design, the outer sealing lip 21 is in engagement with the
cylinder bore under a pressure greater than 20 kg/cm2 '
throughout the length thereof,

Pigures 8 and 9 show an embodiment of the present
invention and respectively corresponds to Pigures 6 and 7.
As described with reference to Figure 3, the sealing cup
is formed at the sealing surface 4 on the outer sealing
lip 1 with a V-shaped recess 4a which may for examplée be
0.1 mm deep. As shown in Pigure 9, the pressure of contact
of the outer sealing lip 1 with the cylinder CY is decreased
at the area of the V-shaped recess, so that it becomes
possible to maintain an o0ll film in this area. By pro-
viding the V-shaped recess, the pressure of contact between

" the outer sealing lip 1 and the cylinder bore wall is
"increased to some extent, resulting in the. increase in

sealing effect. However, if has been confirmed that such an
increase in the contact pressure does not cause any increase
in the drag force. '
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Figures 4 and 5 show test results on the sealing
cups as shown in Figures 6 and 8. In Figure 4, there are
shown changes in drag forces in accordance with the piston
movement and in Figure 5 there is shown a change in hydraulic
pressure in accordance with the piston movement. It will
be noted in Figure 4 that the drag force can be significantly
decreased in the sealing cup embodying the features of the
present invention. Since the V-shaped recess 4a is formed
in a manner that one of the top edges thereof coincides
with the free edge of the sealing surfaces, the
aforementioned results can be obtained without having any
adverse effect on the sealing property.

Referring now to Pigures 10 and - 11, there is shown
a conventional OPEL type sealing cup which may suitably be
used as a secondary cup.'As in Figures 6 through 9,
the broken line (Y designates the contour of the cylinder
bore and the broken line P the contour of the piston on
which the sealing cup 1s mounted. As shown in Figure 10,
the sealing cup has a cross-section including a base 123,
an outer sealing lip 121 extending from the base 123, and
an inner sealing lip 122 extending also from the base 123.
The outer sealing lip 121 has outer surfaces 124, 125
which are adapted to be brought into slidable contact with
the cylinder wall. The inner sealing lip 122 has an inner
surface 126 which engages the piston P. '

_The inner surface 126 of the inner sealing lip 122
has a diameter smaller than that of the piston portion
where the sealing cup is mounted. The outer surface 124
of the outer sealing 1lip 121 has a maximum dismeter which
is larger than the diameter of the cylinder bYore. It
will ‘therefore be noted that the outer and inner sealing

- >1ips 121 and 122 are deformed as shown in Figure 11 when

the sealing cup is assembled in the piston-cylinde: device,
Due to the deformation, the sealing lips 121 and 122

~
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respectively engage the cylinder‘CY and the piatdn P.

In this type of sealing cup, the sealing 1ips 121
and 122 and the base 123 have greater thickness as compared
with the sealing cup as shown in Figures 6 through 9 so
that a larger contact pressure is produded upon insta-
llation of the sealing cup. Therefore, even when the maximum
diameter of the outer sealing lip 121 is substantially the
same 28 the cylinder bore diameter, a sealing pressure will
be produced between the cjlinder and the outer sealing lip

since the sealing cup will be radially expanded when it is
mounted on the piston. - _ A )

Referring now to Figures 12 and .13, there is shown
an embodiment in which the feature of the present invention
is incorporated in a seal of the type as shown in Pigures 10
and 11. In this embodiment, the oufep sealing lip 101
is formed at the outer surface 105 with a V-shaped groove 104

. which is located in the vicinity of the free edge thereof.

The groove 104 may be for example 0.1 mm deep as in the
previously discussed embodiment. As shown in Figure 13,

the contact pressure between the outer sealing lip 107

and the cylinder CY is decreased to substantially zero at the
area of the V-shaped groove 104 so that it becomes possible
t0 maintain a slight amount of o0il in this area for facili-
tating lubrication. It should further be noted in Figure

13 that there is en increase in the peak contact pressure
at.-the edge portion of the outer sealing lip 101 so that
there will be no decrease in the sealing effect due to the
provision of the V-shaped groove 104.

Referring now to Figure 14, there is shown in sectional
view an example of a clutch master cylinder device in which
sealing cups in accordance with the present invention can
be incorporated. The clutch master cylinder device is
composed of cylinder CY having & cylinder bore and a plston
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P received in the cylinder bore for axial movement. The'
piston P is connected with a push rod PR which is in turﬁ
connected with a clutch actuating pedal CP so that the
piston P can be axially moved upon actuation of the clutch
pedal CP. The cylinder CY has an end cap PL which closes
the cylinder bore at the end opposite to the push rod PR.

In the cylinder bore, there is formed an annular
shoylder CYP and & primary sealing cup PC is mounted ontthe

‘eylinder CY at the shoulder CYP. The piston P carries a

secondary sealing cup SC.

Referring to Figure 15 showing the primary sealing
or piston cup PC in an enlarged scale, the sealing cup PC
compriées an annular body having a cross-section including
a base 223, an outer sealing lip 221 adapted to engage the
cylinder CY and an inner sealing lip 222 adapted to engage
the piston P. The sealing cup PC is mounted on the cylinder
CY with the base 223 in engagement with the shoulder CYP

- and maintained in position against detachment by the cap PL.

The inner 1lip 222 is therefore slidable with respect to the
piston P.

As shown in Pigure 15, the outer sealing 1ip 221 has
an outer diameter larger than the cylinder bore diameter
so that the lipp 221 is radia;;y inwardly deformed or bent
upon installation on the éylinder CY. The inner sealing
1ip 222 has an inner sealing surface 225 adapted 1o be
brought into engagement with the piston P. The inner

gealing surface 225 on the inner sealing 1lip 222 has a

free edge I and & radially inwardly inclined smooth area

is prpvided from the edge I to a point A where the surface
225 is recessed to a bottom point ¢ so-as to form a sub-
stantially V-shaped recess 224 of for example 0.2 mm‘deep;

- The surface defined between the edge I andfthe point
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A 1s inclined with respect to the axis of the cylinder
CY radially outwardly from the edge I by an angle &, This
surface provides a wedge shaped gap with piston P where
the sealing cup PC is installed in the device. In this
arrangement, 0il is allowed to enter the gaep upon sliding

-movement of the piston P so as to form a lubricating film

of oll on the sliding surface. According to the present
invention, the angle & must be between 1°2&310° as
measured in Figure 15,

Further, the V-shaped groove 224 formed in the iﬁner
surface of the inner sealing lip 222 functions t6 provide
an area wherein the pressure of contact is low so that
it is possible to maintain oil in this area for facilitating
lubrication. It is therefore possible {0 maintain a smooth
operation of the piston P. '

Referring now %o Figure 16,Athere is shown a primary
sealing cup which includes a base 233, an outer sealing lip
231 and an inner sealing lip 232. The inner sealing lip
232 is adapted to engage the piston P and the outer sealing
lip 231 is adapted to engage the cylinder CY. The outer
Xeealing 1lip 231 includes an outer surface having a free
edge I and a smooth cylindrical surface is provided from
the edge I to a point A where the outer surface is recessed
to a point C to form 2 substantially V-shaped recess 23%4
of for example 0.15 mm deep. In this arrangement, when
the sealing cup is assembled in the piston-cylinder device,
a wedge shaped gap K is formed at the cylindrical surface
between the edge I and the polint A as shown in Figure 17.
Thus, oil is allowed to enter the gap K to form a film of

- lubricant 0il on the sliding surface. The surface between

the edge I and the point A-may be inclined with respect
to the axis of the cylinder by an angle between 1°3¢4&15°
as measured in clockwise direction in Pigure 16. More
preferably, the angle should be between 1°=0%7°, The
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V-shaped recess 234 functions to faciliate lubrication as
in the previous embodiments.

Referring further to Figure 18 (A), there is shown
an example in which the present invention is embodied in
a so-called OPEL type sealing cup. In this example, a
V-shaped recess 4A 1is formed on the outer sealing surface
with one of the top edges of the V-shape coincident with
the free edge A of the sealing surface. In Figure 18 (B),
the ‘surface IA is inclined by an angle of 3° as measured
in clockwise direction in the plane of the drawing. This
design is also effective to provide a sealing property.

Fig. 19 shows & modified embodiment of the present
invention in which a further inclined surface 247 is provided
on a leading edge 246 of the sealing cup. The surface
247 is inclined with respect to a line (L) in the direction
opposite to the inclination indicated by (- and such the
inclination is designated by o in Fig. 19. It is noted

that the surface 247 is inclined in a way that the tip

portion 248 thereof is apart from the wall when mounted
where the sealing cup is slidably contacted. The angle (d.)
is selected from the range of 0° to 45° the preferable range
of the angle (o) is 15° to 45°.

The invention has been shown and described with
reference to specific embodiments, however, it should be
noted that the present invention is in no way limited to the
details of the illustrated embodiments but changes and
modifications may be made within the scope of the appended
claims. For example, the annular groove on the sealing
surface may be of any configuration insofar as such groove‘A
is formed with a plurality of lines, and may be of any depth,
preferably between 0.05 and 0,5 mm. Further, a plurality of
such anndlar grooves may be provided. Furthermore, the
sealing or piston cup of the present invention may be
incorporated in any type of piston-cylinder deviée other
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than the brake or clutch master cylinder device as
described. For example, it may be incorporated in a
proportioning valve which functions to determine the rear
wheel brake pressure at a valve smaller than but
proportioned to the front wheel brake pressure.
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CLAIMS:

1. A sealing cup for a hydraulic plston-cylinder device
which comprises

an annular body of a resilient material including

an annular base,

an annular sealing lip extending from said annular
base and having an inner sealing surface adapted to be |

~engaged with a wall to be sealed, and

an apnular outer sealing lip extending from said
annular base so as t0o encircle said inner sealing lip in
spaced relation therewith and having an outer sealing
surface adapted to be engaged with a wall surface to be
sealed, ,
at least one of sald inner and outer sealing surfaces
being slidably movable with respect to corresponding one
of salid piston and cylinder walls to be sealed,

characterized in that said one sealing surface is
formed with at least one circumferentially extending angular
groove and a part of maximum depth of said angular groove .
being formed near a part producing the maximum seal pressure
when mounted, thereby retaining lubricating oil in said
groove and reducing the drag force against movement of
said sealing cup.

2. A sealing cup for a hydraulic piston-cylinder device
in accordance with claim 1, characterized in that an snnular
inclined portion is provided at a +tip part of a leading
portion on said at least one of said inner and outer sealing
surfaces and extends circumferentially thereon, and

the angle 0 of said annular inclined portion to

. thé axis of said cylinder is predetermined as follows, :

194 ¢ £15° V
whereby said inclined portion is inclined to form
a wedge-shaped clearance between said peripheral wall of
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said inclined portion and one of said piston and cylinder
when said cup is mounted therebetween.

3. A sealing cup for a hydraulic piston-cylinder device
in accordance with claim 2, characterized in that an edge
portion is provided at a tip part of said iunciined portion,

the angle o of saidedge portion to the axis oi said .
cylinder is negative to the angle O of said inclined portion
to the axis of said cylinder and is larger than that of
said inclined portion thereto,

said angle o is predetermined as follows,

-15%% o £-45° :

whereby said edge portion retains the lubricant oil
within a triangle shape clearance formed between said
peripheral wall of said edge portion~and one of said piston
and cylinder and guldes said fluld to said wedge shaped
clearance when said cup is mounted therebetween.

4. A sealing cup for a hydraulic piston cylinder device
in accordance with claim 1, characterized in that said
outer line of said annular groove is formed with 2
plurality of straight lines.

5. A sealing cup for a'hydraulic piston cylinder device in
accordance with claim 1, characterized in that a plurality
of said annular grooves are provided on at least one of
said inner and outer sealing surfaces and réspectively
extend circumferentially thereon.

6. A sealing cup for a hydraulic piston-cylinder device in
accordance with claim 1, characterized in that said maximum

~depth of the groove is predetermined as follows

0.05 mn £ D max £ 0.5 mm

7. A sealing cup for a hydraulic piston-cylinder device in
accordance with claim 2, characterized in that said angle
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0 of said annular inclined portion is predetermined as
follows; :
195 0 £7°

8. A sealing cup for a hydraunlic pietdn—eylinder device
in accordance with claim 3, characterized in that saigd

angle o of said edge portion is predetermlned as follows;
o ==30°

9. A sealing cup for a hydraulic piston-cylinder device in
accordance with claim 1 in which said sealing cup is of

a type that is mounted on the piston and the outer sealing
lip is slidably engaged with the cylinder, characterized
in that said outer sealing lip being formed at the outer
sealing surface with V-shaped recess in eross-section.

10. A sealing cup for a hydraulic pistonfcylinder device

,in accordance with claim 1 in which said sealing cup is

of a type that is mounted on the cylinder and the inner

sealing lip is slidably engaged with the piston, characterized

in that sald inner sealing lip being formed at the inner
sealing surface with a V-shaped recess in cross-section.
11. A sealing cup for a hydraulic piston-cylinder device
in accordance with claim 1, characterized in that said
one sealing surface has & free edge and a V-shaped recess
is so formed that it starts at the edge of the sealing
surface.

12. A sealing cup for a hydraulic piston-cylinder device

in accordance with claim 2, characterized in that said one
sealing surface has a free edge and a V-shaped recess is :
so formed that it starts at a point axially distant from
the free edge to define s smooth area between said point :
and the free edge..
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