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Claim

1. Potlike hydraulic cylinder comprising a cy-
linder oat (1), a piston (2), which constitutes a cover for
the not, a rubber-elastic nlastic body (4), which occupies
the pressure space hetween the cylincar oot (1) and the
piston (?) and which forms a closed pocket (6) that is pro-
vided with a partition (7), which is substantially parallel
to the bottom and constitutes the bottom of the pocket and
is connected to at least one bottom extension (8) of the cy-
linder pot (7),which extension nrotrudes axially into the
plastic body (4), and at least cne pressure linme (9) for 3
hydraulic fluid, which pressurz line extends thraough the bot-
tom extension (8) and the partition (7) and opens into the
pocket (&), characterized in that the partition (7) is ad-
joined by a peripheral wall (10), whlch proturdes toward the
piston (2) and defines with the pot wall a guiding gap faor
the deformation of the plastic body (4).

2.
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(54) Title: CUP-SHAPED HYDRAULIC-CYLINDER UNIT
(54) Bezeichnung: TOPFARTIGER HYDRAULIKZYLINDER
(57) Abstract

The hydraulic-cylinder unit described comprises a
cylinder (1) in the shape of a cup, a piston (2) which acts as
the cup lid, and a body (4) made of resilient plastics materi-
al which fills the space between the cylinder (1) and the pis-
ton (2) and which forms a closed pad (6) with a dividing
wall (7) running parallel to the floor of the cylinder at the
bottom of the pad. The dividing wall (7) is joined to at least
one cylinder-floor attachment (8) projecting longitudinally
into the plastics body (4). The cylinder unit further includes 10—
a pressure line (9) for hydraulic fluid, the line passing 4l .
through the floor attachment (8) and dividing wall (7) and /AM @R\ Z
opening out in the pad (6). In order to ensure optimum op- S AT A A 2
erating conditions, the dividing wall (7) extends up towards XA 7T A7 /U
the piston (2) to form a peripheral wall (10). 1 \
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("7) Zusammenfassung

Ein topfartiger Hydraulikzylinder besteht aus einem
Zylindertopf (1), einem Kolben (2) als Topfdeckel, einem den Druckraum zwischen Zylindertopf (1) und Kolben (2) ausfiillen-
den, gummielastischen Kunststoffkdrper (4), der eine geschlossene Tasche (6) mit einer bodenparallelen Trennwand (7) als Ta-
schenboden bildet, die mit wenigstens einem axial in den Kunststoffkérper (4) vorragenden Bodenansatz (8) des Zylindertopfes
(1) verbunden ist, und aus einer den Bodenansatz (8) und die Trennwand (7) durchsetzenden, in die Tasche (6) miindenden
Druckleitung (9) fiir ein Hydraulikmittel. Um vorteilhafte Betriebsbedingungen sicherzustellen, schlieBt an die Trennwand (7) ei-
ne gegen den Kolben (2) vorragende Umfangswand (10) an.
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POTLIKE HYDRAULIC CYLINDER

This invention relates to an hydraulic cylinder
comprising a cylindrical cup or pot, a piston, which
constitutes a cover for the pot, a deformable body, which
occupies the pressure space between the cylindrical pot
and the piston, a partition which is substantially
parallel to the bottom and is connected to at least one
bottom extension of the cylindrical pot, which extension
protrudes axially into the plastic body; at least one
pressure line for an hydraulic fluid which extends through
the bottom extension and the partition and opens into a
pocket which is between the deformable body and the
partition.

When conventional hydraulic cylinders ase employed to
apply or take up strong pressure forces by which the
hydraulic cylinder is subjected to a tilting moment, it is
necessary to insert expensive pressure-transmitting
spherical caps into the hydraulic cylinder in order to
relieve it from tilting moments. The seal which is
required between the cylinder wall and the piston of the
hydraulic cylinder precludes the provision of a
substantial guiding gap, which would be necessary to
permit a tilting of the piston. Besides, a plastic
deformation of the cylinder wall is not permissible even
in local regions if the sealing element is not to be
endangered. For this reason relatively long pistons are
used to take up the lateral forces and substantially
increase the overall height. Another requirement to be
met by such hydraulic cylinders resides in that they
should be made from a material which has a relatively
small elastic elongation and a low coefficient of

expansion so that the guiding gap between



the piston and the cylinder wall cannot be expanded to an
extent which would endanger the sealing element under a
high loed.

_ In order to avoid said disadvantages it is
known from pot-shaped bearings, particularly if they are
used in bridges (German Patent Specification 3,410,275), to
f11l the space between the cylinder pot and the piston,
which constitutes a cover far the pot, by a rubber-elastic
plastic body, which usually consigts of an elastomer and
which permits the provision between the pot wall and the
piston of a guiding gap which is sufficiently large to per-
mit a tilting of the piston relative to the cylinder pot
whereas a8 sealing of sald guiding gap against an extrusion
of plastic need not be feared. Such a potlike bearing is
supplied with a hydraulic fluid, which is forced i:to a
claosed pocket provided within the plastic body so that the
latter owing to its incompressibility is displaced against
the piston to raise the latter and the pocket is expanded.
That pocket is closed at its bottom by a partition, which

is jolned to a bottom extension of the clyinder pot. Adja-
cent to the inlet for the hydraulic fluid a pressure line
extends thorugh the extensian. That partition is intended to
permit a hydraulic cushion to be formed under a pressure
which 18 uniformly distributed throughout the surface area
of the partition so that the plastic body disposed over the
partition will uniformly be raised. But it has been found in
practice that under high hydraulic pressures the partition
will be pulled out of the pocket of the plastic body or the
pistaon seal will be pulled from the piston because the de-
formation of the rubber-elastic plastic body cannot be con-
trolled. For this reasaon the field of apolicatian of such
potlike hearings is restricted although they are desirahle
as regards the taking up of tilting moments and lateral forces

and ave insusceptible to an elangation of materials.
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For this reason it would be desirable to provide an
hydraulic cylinder which is of the kind described first
hereinbefore and is so improved by the provision of a
simple means that the advantages afforded by the use of a

. Fes\iently desormabie
nubbe;-alast;c—p&astéeLPody can fully be utilised but the
disadvantages involved in an uncontrolled deformation of
the plastic body will be avoided.

The present invention provides an hydraulic cylinder
comprising a cylindrical cup, a piston which forms a cover
for the cup, a resiliently deformable body which occupies
a space between the cylindrical cup and the piston, a
partition which is substantially parallel to a bottom of
the cylindrical cup and is connected to at least one
bottom extension of the cylindrical cup, which extension
protrudes axially into the deformable body, and at least
one pressure line for hydraulic fluid which extends
through the bottom extension and the partition and opens
into a pocket which is formed in the deformable body
adjacent the partition characterised in that the partition
is adjoined by a peripheral wall which projects towards
the piston and defines with a cylindrical wall of the
cylindrical cup a guiding gap for the deformation of the
deformable body.

As a result of the guiding gap for the deformation of
the plastic body defined between the pot wall and the
peripheral wall which adjoins the partition, the portion
in which the plastic body is essentially deformable is
structurally defined. Because the deformation of the
rubber-elastic plastic body is thus restricted to a
portion of its periphery a pressure applied cannot cause
the pocket of the plastic body to be pulled from the
partition or an extrusion of a portion of the plastic body
between the piston and the piston seal. For this reason
the measure adopted in accordance with the invention has
the result that the potlike hydraulic cylinder-piston
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assembly has a high functional reliability and during a
draining of the hydraulic fluid from the pocket of the
plastic body the piston will return to its initial
position without difficulty because the deformation of the
plastic body is restricted to a portion of its periphery
extending along the pot wall so that the pocket of the
plastic body can readily be: closed as that portion of the
plastic body which is adjacent to the piston descends
toward the partition.

It is apparent that the peripheral wall which adjoins
the partition constitutes a guiding wall for the
deformation of the plastic body. For this reason that
wall must
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have a sufficiently Yarge height, which must be selected

in dependence on the conditions in 2ach cese. To permit

the peripheral wall to perform its guiding functions, an
adhering of that wall to the plastic baody must be prevented.
The wall itself may have any of widely different designs,
provided that it is ensured that the wall defines the re-
gion in which the plastic body is deformable. A particular-
ly simple design will be obtg{ned if the peripheral wall
consists aof a raised rim portion of the partition.

The subject matter of the application is shouwn
by way of example in the drawing, in which

Figure 1 is a schematic axial sectional view
showing a potlike hydraulic cylinder in accardance with the
invention when it is not being supplied with hydraulic fluid
and

Figure 2 is a view which is similar to Figure 1
and shows the hydraulic cylinder as it is supplied with hy-
draulic fluid.

The illustrated paotlike hydraulic cylinder essen-
tially consists of a cylinder pot 1 and a piston 2, which
constitutes a cover for the pot and carries a piston seal 3,
which adjoins the wall of the pot. The pressure space defined
between the cylinder pot 1 and the piston 2 is occupled by a
rubber-elastic plastic body 4, which at a distance from the
bottom 5 of the pot forms a paocket 6, which is parallel to
the bottom and in which z partition 7, which is parallel to
the bottom, i3 inserted as the battam of the pocket. That par-
tition 7 is integrally caonnected to a bottom extensiaon 8,
which axially protrudes into the plastic bady &4 and thpough
which a pressure line 9 for a hydraulic fluid extends, which
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line opens into the pocket 6. A difference from knoun pot-
like bearings of that kind resides in that the partitien 7
is provided with a peripheral well 10, which sdjoins on the
cutside and which in the illustrative embodiment consists

of a raised rim portiaon of the partition 7. That peripheral
wall 10 does not adhere to the plastic body 4 and separates
from the remaining plastic baody a peripheral portion, which
during a supply of hydraulic fluid to the hydraulic cylinder
is subjected to the substantial deformation, as is shaown in

Figure 2.

The hydraulic fluld which is forced into the
pocket 6 then expands the pocket and sbave the partitiaon 7
constitutes a hydraulic fluld cushion, which is essentially
defined by the peripheral wall 10 and by which that portion
of the plastic body which is adjacent to the body and, as a
result, the piston 2 are raised. Aas is also apparent from
Figure 2 the restriction of the deformation of the plastic
body to a peripheral portion prevents s deformation of the
plastic body which would sdversely affect the descent of the
piston 2 so that the initial position shown in Figure 1 will
be assumed when the hydraulic fluid has been drained.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. An hydraulic cylinder comprising a cylindrical cup, a
piston which forms a cover for the cup, a resiliently
deformable body which occupies a space between the
cylindrical cup and the piston, a partition which is
substantially parallel to a bottom of the cylindrical cup
and is connected txz at lezast one bottom extension of the
cylindrical cup, which extension protrudes axially into
the deformable body, and at least one pressure line for
hydraulic fluid which extends through the bottom extension
and the partition and opens into a pocket which is formed
in the deformable body adjacent the parktition
characterised in that the partition is adjoined by a
peripheral wall which projects towards the piston and
defines with a cylindrical wall of the cylindrical cup a
guiding gap for the deformation of the deformably body.

2. An hydraulic cylinder according to claim 1,
characterised in that the peripheral wall is formed by a
raised rim portion of the partition.

3. An hydraulic cylinder as hereinbefore described with

reference to the accompanying drawings.

DATED this 29th day of June 1994

REISNER & WOLFF ENGINEERING
GmbH & CO KG

Patent Attorneys for the
Applicant:

F.B. RICE & CO.



ABSTRACT
POTLIKE HYDRAULIC CYLINDER

R potlike hydraulic cylinder congists of a cy-
linder pot (1), a piston (2), which constitutes a cover for
the pot, a rubber-elastic plastic body (4), wHch occupies
the pressure space between the cylinder pat (1) and the pis-
ton (2) and which forms a closed pocket (6) that is provided
with a partition (7);, which is substantislly parallel tothe
bottom and congtlitutes the bottam of the pocket and is con-
nected to 8t least one bottom extension (8) of the cylinder
pot (1), which extension praotrudes axially into the plastic
body (4), and at least one pressure line (9) for a hydraulic
fluid, whkh pressure line extends through the bottom exten-
sion (8) end the partition (7) and opens into the pocket (6).
To ensure desirable operating conditions, the partition (7)
18 adjoined by a peripherel wall (10), which protrudes toward
the piston (2).

(Figure 1).



. “v«'

File Reference PCT/AT 91/00119 (246 077)11/Wa
New Claim 1

CLAIMS

1. Potlike hydraulic cylinder comprising a cy-
linder pot (7), a piston (2), which constitutes a cover far
the pot, a rubber-elastic plastic body (4), which occupies
the pressure space hetween the cylincer pot (1) and the
pistan (?) and which forms a closed pocket (6) that is pro-
vided with a partition (7), which is substantially parallel
to the bottom and constitutes the bottom of the pocket and
is connected to at least one bottom extensian (8) of the cy~
linder pot (7),which extension protrudes axially into the
plastic body (4), and at least ane pressura line (9) for a
hydraulic fluid, which pressurz line extends through the bot-
tam extension (8) and the partition (7) and opens into the
pocket (6), characterized in that the partition (7) is ad-
joined by a peripheral wall (10), which proturdes toward the
piston (2) and defines with the pot wall a guiding gap for
the deformation of the plastic bady (4).

2.
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