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A seal for sealing around a shaft includes a radially outer clamp-in element to be clamped into a housing, an intermediate
membrane part extending radially inwardly (toward the shaft) at an angle from the clamp-in element, and an angled base part at a
radially inner end of the intermediate membrane part. A spring Is recelved In a receiving groove that forms a spring pocket in the
base part, and the spring exerts a contact pressure of a seal lip of the base part against the shaft. In a pressureless state without a
pressure differential across the seal, the spring pocket has a width larger than the sectional diameter of the spring and thus forms a
free play space for the spring in the pocket.
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ABSTRACT OF THE DISCLOSURE

A seal for sealing around a shaft includes a radially outer

clamp-in element to be clamped 1into a housing, an
intermediate membrane part extending radially inwardly
(toward the shaft) at an angle from the clamp-in element,
and an angled base part at a radially inner end of the
intermediate membrane part. A spring is received in a
receiving groove that forms a spring pocket in the base
part, and the spring exerts a contact pressure of a seal
lip of the base part against the shaft. In a pressureless
state without a pressure differential across the seal, the
spring pocket has a width larger than the sectional
diameter of the spring and thus forms a free play space for

the spring in the pocket.
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TITLE OF THE INVENTION

Seal for Sealing Shafts

FIELD OF THE INVENTION

The invention relates to a seal for sealing shafts relative to

liquid media, such as propeller shafts, impeller shafts, rudder

shafts of ships, consisting of a clamp-in element in allocated

housing-fixed support rings as an installation space with an

adjoining intermediate part as a membrane and an angled element

facing toward the shaft with formation of a seal lip for contact
on the shaft, whereby a receiving groove or trough with a spring

is arranged in the angled element above the seal 1lip.

BACKGROUND INFORMATION

Seals of this type are known in various different embodiments for
use for ships. An embodiment according to the generic field is
known according to the DE 41 41 999 C2. In this regard it has
been found that the adaptability or fitting capability of the
seal edge geometry and adjustment of the angled region does not
exhibit optimal relationships or conditions under increased

pressure loading.

CA 2826017 2018-02-21
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SUMMARY OF THE INVENTION

It is an object of an embodiment of the invention to enable a
good adjustment of the seal and therewith to improve the
adjustment of the sgeal to the prevailing conditions or

relationships.

The solution of this object is achieved according to
an embodiment of the invention in which the receliving groove is
embodied as a spring pocket with a free space for the Spring in

the pressureless or pressure-free condition.

adjustment of the seal.

In order to enable an improvement of a seal edge geometry under
preéssure loading, it is suggested that the membrane 1s adjustable
by changing its tilt angle under pressure loading until reaching
a limit pressure for contacting on an allocated housing wall,

such as an extended Support ring, and an enlarged bottom side

contact angle is adjustable in the angled region with the

seal lip.

Hereby, relatively good relationships or conditions for forming
contact surfaces with advantageous angle relationships at high

Pressing force are adjustable or setable by a change of the

contact angle under pressure loading.

CA 2826017 2018-02-21
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It is further suggested that the free space comprises an axially

directed width of 5 to 30% of a spring diameter.

For securing the inserted spring it is suggested that an axially
protruding or overhanging nose as a retaining element with an
undercut or recess radially thereunder for receiﬁing and
retaining the inserted spring is arranged on the membrane above

the spring pocket.

For forming an advantageous contact surface of the seal it is
suggested that the seal lip for contacting on the shaft is formed

by a rounded end region of the angled element.

Further it is suggested that at least the region of the seal lip
1s formed of a more wear resistant elastomer relative to the

material of the further part of the seal.
BRIEF DESCRIPTION OF THE DRAWINGS

An example embodiment of the invention is schematically

illustrated in the drawing. It is shown by:

Fig. 1 a seal as allocated to a shaft at normal pressure,
and
Fig. 2 an illustration like Fig. 1 at high pressure.
-3
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DETAILED DESCRIPTION OF AN EXAMPLE EMBODIMENT OF THE INVENTION

The illustrated seal 1 is formed of a rubber elastic material,
such as an elastomer, whereby at least the region of a seal lip

2 18 formed of a more wear registant elastomer than the material

of the further part of the seal 1.

The seal 1 consists of an upper clamp-in element or mounting part
3, which is clamped into housing-fixed metallic support rings 4,
S in a liquid-tight known manner. An intermediate part 6 as a
membrane adjoins the clamp-in part 3 of the seal 1, and the
intermediate part 6 is embodied at an angle psi as a tilt angle

relative to a horizontal (shaft 7).

The i1ntermediate part 6 extends radially inwardly toward the
shaft 7 to a bottom side 17 of the seal 1 that faces toward the
shaft 7, where the intermediate part 6 is further connected with
an angled region or base part 8 of the seal 1 that extends from
the intermediate part 6 axially forwardly and radially outwardly

toward the shaft 7 that 1s to be sealed. With its end region 9,
the base part 8 forms the seal lip 2, which lies in contact on

the shaft 7 with a bottom side contact angle beta between the
shaft 7 and the bottom side 17 o©of the seal 1. In this

embodiment, the seal lip 2 is formed by a rounded end region 9

of the angled region or base part 8 of the seal 1.

For forming or developing a contact pressure of the seal lip 2

on the shaft 7, an allocated spring 10 is provided in addition

-4 -
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to the elastic return element of the angled region 8 of the
seal 1. In that regard, the spring 10 with a diameter D 1is
received in a receiving groove or trough 11 as a spring pocket
and thereby has a formed free space 12 with a free space depth
or width t in the axial direction, which enables a flexible
adjustment of the angled region 8 of the seal 1. For securing
the spring 10, an axially protruding or overhanging nose 13 as
a retaining element with an undercut 20 or recess radially
thereunder is arranged on the intermediate part 6 of the membrane
radially outwardly above the receiving groove 11 so that the
spring 10 1is retained radially inwardly under the nose 13 forming
the undercut 20. The free space depth or width t preferably

amounts to 15% of the spring diameter D.

Through this arrangement it is possible to increase or enlarge
the contact angle beta of the bottom side 17 in the axial
direction of the seal lip 2 relative to the shaft 7 under
pressure loading, and therewith to correspondingly flexibly
adjust it, and to reduce a seal surface so that an advantageous

contact width is established, as shown in the transition from

Fig. 1 to Pig. 2.

For limiting the tilt angle psi of the seal 1 upon reaching a
position as shown in Fig. 2 when the medium that is to be sealed
reaches a provided maximum limit pressure, a wall 16 is arranged
fixed on the housing to act as a stop and support for the seal
1. For this, the support ring 5 facing away from the medium to

be sealed is extended or lengthened radially lnwaxrdly and has a

-5-
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part 14 providing the wall 16 that is extended radially toward
and lnto the area of the shaft surface, while the support ring

4 allocated to the medium to be sealed ends with a projection or

protrusion 15.

More particularly for stopping and supporting the seal 1 in the
maximum pressure position as shown in Fig. 2, the arrangement has
the following structure as shown in Figs. 1 and 2. A rear side
of the intermediate membrane part 6 includes a first flat surface
portion 18 extending at a first angle relative to the axis of the
shaft 7. The first angle is an obtuse angle as measured from the
rear side of the intermediate membrane part 6 to the shaft 7 in
the pressureless condition shown in Fig. 1. The rear side of the
intermediate membrane part 6 further includes a rearwardly
protruding portion 21 that protrudes rearwardly from the first
flat surface portion 18. The rearwardly protruding portion 21
includes a second flat surface portion 19 extending at a second
angle relative to the axis of the shaft 7. The second angle is
smaller than the obtuse first angle as measured from the rear
side of the intermediate membrane part 6 to the shaft 7 in the
pressureless condition. The second angle is especially an acute
angle as measured from the rear side of the intermediate membrane

part 6 to the shaft 7 1in the pressureless condition in the

embodiment as shown in Fig. 1. Furthermore, the first flat
surface portion 18 and the second flat surface portion 19 do not
contact the housing support ring 5 or its extended part 14 in the
pressureless condition as shown in Fig. 1. However, in the

maximum pressured condition with a maximum pressure differential

-6 -

CA 2826017 2018-02-21



across the seal ring as shown in Fig. 2, the first flat surface
portion 18 does not contact the housing, but the second flat
surface portion 19 flushly contacts and stops against a

countersurface of the wall 16 of the housing.
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Patent Claims:

1. Seal for sealing a shaft relative to ligquid media, consisting
of a clamp-1in element configured to be installed in allocated
housing-fixed support rings as an installation space with an
adjoining intermediate part as a membrane and an angled
element facing toward the shaft with formation of a seal lip
for contact on the shaft,

wherein a receiving groove for a spring 1is arranged in
the angled element above the seal lip,

wherein the receiving groove is embodied as a spring
pocket (11) with a free space (12) for the spring (10) in the
pressureless condition,

wherein a nose (13) as a retaining element for the spring
(10) in the spring pocket is arranged on the membrane (6) above
the spring pocket (11), and

wherein when the clamp-in element 1is installed in the

support rings, the membrane (6) is adjustable by changing its

tilt angle (¥) upon pressure loading up to reaching a limit
pressure for contact on an allocated housing wall (16), and

an enlarged bottom side contact angle (B) 1s setable in the

angled region (8) with the seal lip (2).

2. Seal according to claim 1, wherein the shaft is a propeller

shaftt, an i1mpeller shaft or a rudder shaft of a ship.

3. Seal according to any one of claims 1 or 2, wherein the
allocated housing wall is formed by an extended portion of

one of the support rings.

4, Seal according to any one of claims 1 to 3, characterized

1n that the free space (12) comprises a depth (t) of 5 to 30 % of

a spring diameter (D).

5. Seal according to any one of claims 1 to 4, characterized

in that the seal lip (2) for contact on the shaft (7) is formed
by a rounded end region (92) of the angled element (8).

-8 -

CA 2826017 2018-11-28



6. Seal according to any one of claims 1 to 5, characterized

in that at least the region of the seal lip (2) is formed

of a more wear resistant elastomer relative to the material of the

further part of the seal (1).

A seal apparatus for sealing a shaft relative to liquid media,
comprising a housing, a seal ring and a spring,

wherein the seal ring comprises a clamp-in element
clampingly held in allocated housing-fixed support rings of
the housing, an adjoining intermediate part forming a seal
membrane, and an angled element facing toward the shaft
with formation of a seal lip for contact on the shaft, whereby

a recelving groove that receives the spring therein is arranged in

the angled element above the seal lip,

wherein the receiving groove is embodied as a spring
pocket bounded between two side walls of the spring pocket, with
a pocket height 1in a radial direction essentially equal to
a spring diameter of the spring, with a first one of thé side
walls of the spring pocket having an undercut so that the
spring can be retained radially inwardly under the undercut,
and with a free space for the spring formed in the spring
pocket 1n a pressureless condition of the seal apparatus,

wherein the free space is formed between a widest part of
the spring and an adjacent one of the side walls in an axis-

parallel direction parallel to an axis of the shaft,

wherein the seal membrane and the angled element are

integral portions of a monolithic seal component integrally

including the two side walls that bound the spring pocket

therebetween in the axis-parallel direction,

wherein the seal membrane 18 flexible and 1s

configured and arranged so that the seal membrane 1is

pivotable forward and backward along the axis-parallel

direction, and the seal membrane and the angled element are

spaced forwardly away from and do not contact the housing in

the pressureless condition, and

wherein the seal membrane is configured and arranged so

that 1ts tilt angle increases from the pressureless

_Q_
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10.

11.

12.

13.

condition upon pressure loading up to reaching a limit
pressure at which the membrane contacts on an allocated
housing wall of an extended support ring of the housing, and
upon the pressure loading an enlarged bottom side contact

angle 1s established 1n the angled region with the seal lip.

The seal apparatus according to claim 7, characterized in that
the free space comprises an axial width of 5 to 30 % of a

spring diameter of the spring.

The seal apparatus according to claim 7, characterized in that
a protruding nose as a retaining element for retaining
the spring 1in the spring pocket l1s provided on the seal
membrane above the spring pocket and spaced away from the
spring, wherein the undercut is formed under the protruding

rnose.

The seal apparatus according to c¢laim 7, characterized in that

the seal lip for contact on the shaft is formed by a rounded

end region of the angled element.

The seal apparatus according to claim 7, characterized in

that at least a region of the seal lip is formed of a more
wear resistant elastomer relative to a material of another

portion of the seal ring.

The seal apparatus according to claim 7, wherein the first one

of the side walls of the spring pocket is formed by a front side

Oof the seal membrane.

A seal arrangement for sealing around a shaft extending along
an axls, wherein sald seal arrangement comprises a housing,
a seal ring and a spring that extend concentrically around
the axis, and wherein:

sald seal ring includes a radially outer mounting part
that 1s mounted 1in the housing around the shaft, an

intermediate membrane part extending radially inwardly from

- 10 -
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said mounting part, and a base part connected to and
protruding axially forwardly from a front side of said
lntermediate membrane part at a radially inner end portion of
sald intermediate membrane part;

sald base part includes a seal lip adapted to sealingly

contact the shaft at a radially innermost portion of said

base part;

sald seal ring has a spring pocket formed at least
partially as a groove in said base part radially outwardly
from said seal lip;
. sald spring 1is received in said spring pocket;
said seal ring further includes a protruding nose that
protrudes forwardly from said front side of said intermediate
membrane part at a location radially outwardly from said
spring pocket, wherein said protruding nose is spaced radially
outwardly away from said spring by a radial spacing distance,
so that said protruding nose retains said spring in said
spring pocket if said spring moves radially outwardly through
said radial spacing distance; '
in a pressureless condition without a pressure
differential across said seal ring, said spring pocket has an
open width greater than a sectional diameter of said spring
in an axls-parallel direction parallel to the axis in the
pressureless condition, so that said spring is received in
sald spring pocket with a free space befween sald spring and
at least one of two side walls that bound sides of said spring
pocket at least up to a location of said sectional diameter to
bound said spring in said spring pocket;
one of said side walls bounding said spring pocket is
formed by sailid front side of said intermediate membrane part;
sald intermediate membrane part and said base part are
integral portions of a monolithic seal component of said seal
ring integrally including said two side walls that bound said
spring pocket therebetween; and '
sald 1intermediate membrane part is flexible and is
configured and arranged so that said intermediate membrane part

1s pivotable forward and backward along the axis-parallel

- 1] -
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direction, and the intermediate membrane part and the base part
are spaced forwardly away from and do not contact the housing

1n the pressureless condition.

14. The seal arrangement according to claim 13, wherein said free
space measures from 5% to 30% of said sectional diameter of

said spring.

15. The seal arrangement according to claim 13, wherein said free

space measures 15% of said sectional diameter of said spring.

16. The seal arrangement according to claim 13, wherein said seal

ring and said spring pocket are configured and arranged to
be deformed and thereby said free space 1n sald spring pocket
transitions from being open in the pressureless
condition to being closed in a pressured condition with a

pressure differential across said seal ring.

17. The seal arrangement according to claim 13, wherein said seal

lip has a rounded surface curvature for contacting the shaft.

18. The seal arrangement according to claim 13, wherein said seal

ring comprises a first elastomer material forming said seal 1lip

and a second elastomer material forming at least one of said

parts other than said seal 1lip, and wherein saild first

elastomer material 1s more wear resistant than said second

elastomer material.

19. The seal arrangement according to claim 13, wherein a rear side
of said intermediate membrane part axially opposite said front
side 1ncludes a first flat surface portion extending at a
first angle relative to the axis, said first angle 1is an obtuse
first angle as measured from said rear side in'the pressureless

condition, sald rear side of saild 1ntermediate membrane part

further includes a rearwardly protruding portion that
protrudes rearwardly from said first flat surface portion,

sald rearwardly protruding portilion 1includes a second flat

212 -
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surface portion extending at a second angle relative to the

axis, and said second angle 1s smaller than said obtuse
first angle as measured from said rear side 1n the

pressureless condition.

20. The seal arrangement according to claim 19, wherein said
second angle i1s an acute second angle as measured from said

rear side 1in the pressureless condition.

21. The seal arrangement according to claim 19, wherein said first
flat surface portion does not contact said housing and said
second flat surface portion flushly contacts and stops against

a countersurface of said housing 1n a maxlimum pressured

condition with a maximum pressure differential said seal ring.

22. The seal arrangement according to claim 13, wherein a tilt angle
of sald intermediate membrane part and a base angle of a base
surface of said base part adjoining said seal 1l1ip,
respectively relative to the axis, each respectively increase
progressively from the pressureless condition to a maximum
pressured condition with a maximum pressure differential

across said seal ring.

23. A seal arrangement for sealing around a shaft'extending along

an axis, wherein said seal arrangement comprises a housing,

a seal ring and a spring that extend concentrically
around the axis, and wherein:

said seal ring includes a radially outer mounting part that
is mounted in said housing around the shaft, an i1ntermediate
membrane part extending radially inwardly from sald mounting
part, and &a base part connected to and protruding axially
forwardly from a front sgide of said intermediate membrane
part at a radially inner end portion of said 1ntermediate
membrane part;

said base part includes a seal lip adapted to sealingly

contact the shaft at a radially innermost portion of said

base part;

-13 -
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sald seal ring has a spring pocket formed at least partially
as a groove 1n sald base part radially outwardly from said seal
lip;

said spring is received in said spring pocket;

sald seal ring further includes a protruding nose that
protrudes forwardly from said front side of said intermediate
membrane part at a location radially outwardly from said spring
pocket, wherein said protruding nose is spaced radially outwardly
away from said spring by a radial spacing distance, so that said
protruding nose retains said spring in said spring pocket if said
spring moves radially outwardly through said radial spacing
distance;

1n a pressureless condition wlthout a pressure
differential across said seal ring, said spring pocket has an open
wlidth greater than a sectional diameter of said spring in an
axis-parallel direction parallel to the axis in the pressureless
condition, so that said spring 1s received 1n said spring
pocket with a free space between sailid spring and at least one
of two side walls that bound of said spring pocket at least up
to a location of said sectional diameter to bound said spring 1in
sald spring pocket;

one of sald side walls bounding said spring pocket is formed
by said front side of said intermediate membrane part;

said two side walls, said spring pocket therebetween, and
sald free space are each regpectively annular and
circumferentially continuous around said seal ring; and

sald 1ntermediate membrane part 1s flexible and 1is

configured and arranged so that said intermediate membrane part
1s pivotable forward and backward along the axis-parallel
direction, and said intermediate membrane part and said base
part are spaced forwardly away from and do not contact said housing

1n the pressureless condition.

24. A seal apparatus for sealing a shaft relative to liquid
media, comprising a housing, a seal ring and a spring,
wherein the seal ring comprises a clamp-in element

clampingly held 1n allocated housing-fixed support rings of

- 14 -
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the housing, an adjoining intermediate part forming a seal
membrane, and an angled element facing toward the shaft with
formation of a seal lip for contact on the shaft, whereby a
recelving groove that receives the spring therein is arranged
1n the angled element above the seal lip,

whereilin the receilving groove 1s embodied as a spring
pocket bounded between two side walls of the spring pocket,
with a pocket height in a radial direction essentially equal
to a spring diameter of the spring, with a first one of the
side walls of the spring pocket having an undercut so that
the spring can be retained radially inwardly under the undercut,
and with a free space for the spring formed in the spring
pocket 1n a pressureless condition of the seal apparatus,

wherein the free space 1s formed between a widest part
of the spring and an adjacent one of the side walls 1in an

axié—parallel direction parallel to an axis of the shaft,

wherein the seal membrane and the angled element are
integral portions of a monolithic seal component integrally
including the two side walls that bound the spring pocket
therebetween 1n the axis-parallel direction,

wherein the seal membrane i1s flexible and is configured
and arranged so that the seal membrane is pivotable forward
and backward along the axis-parallel direction, and the seal
membrane and the angled element are spaced forwardly away from
and do not contact the housing in the pressureless condition,
and

wherein a first portion of the seal membrane does not
contact the housing and a second portion of the seal
membrane contacts and stops against a countersurface of the

housing in a maximum pressured condition with a maximum

pressure differential across the seal ring.

- 15 -
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FIG. 1
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FIG. 2
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