503427937 08/07/2015
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT3474570
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

WOLFGANG NAGL 07/15/2015
HERBERT WOLF 07/15/2015
RECEIVING PARTY DATA
Name: SUSPA GMBH
Street Address: MUHLWEG 33
City: ALTDORF
State/Country: GERMANY
Postal Code: 90518
PROPERTY NUMBERS Total: 1

Property Type Number
Application Number: 14820952

CORRESPONDENCE DATA

Fax Number: (914)941-5855

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 914-941-5600

Email: mandt@mcglewtuttle.com

Correspondent Name: MCGLEW & TUTTLE, PC

Address Line 1: P.O. BOX 9227

Address Line 2: SCARBOROUGH STATION

Address Line 4: SCARBOROUGH, NEW YORK 10510-9227
ATTORNEY DOCKET NUMBER: 75222
NAME OF SUBMITTER: JOHN JAMES MCGLEW
SIGNATURE: /john james mcglew/
DATE SIGNED: 08/07/2015

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 29
source=75222-DEC-ASS#page1 .tif
source=75222-DEC-ASS#page?2.tif
source=75222-1#page .tif

PATENT
503427937 REEL: 036305 FRAME: 0067



source=75222-1#page2.tif
source=75222-1#page3.tif
source=75222-1#page4.tif
source=75222-1#page5.tif
source=75222-1#pageb.tif
source=75222-1#page?7 tif
source=75222-1#page8.tif
source=75222-1#page9.tif
source=75222-1#page10.tif
source=75222-1#pagei1.tif
source=75222-1#pagei2.tif
source=75222-1#page13.tif
source=75222-1#page14.tif
source=75222-1#page15.tif
source=75222-1#page16.tif
source=75222-1#page17.tif
source=75222-1#page18.tif
source=75222-1#page19.tif
source=75222-1#page20.tif
source=75222-1#page?21.tif
source=75222-1#page22.tif
source=75222-1#page23.tif
source=75222-1#page24.tif
source=75222-1#page25.tif
source=75222-1#page26.tif
source=75222-1#page27 tif

PATENT
REEL: 036305 FRAME: 0068




Pocket No.:
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As a below named inventor, [ hereby declare that:

This declaration ig directed to:

X The attached application, or

o United States application or PCT international application mumber
filed on

The above-identified application was made or authorized to be made by me.

I believe that 1 am the original fnventor or an original joint inventor of a claimed invention in the application.

WHEREAS, SUSPA GmbH

{hereinafter referred to as Assignee) having a place of busivess at: Mithlweg 33, 88513 Altdorf,
GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the Letters Patent o be
obtained therefor from the United Staies;

NOW THERFEFORE, be it known by all whom it may concern, that for and in consideration of the sum of
One Dollar ($1.00) {or the equivalent thereof in foreign currency) and other valuable consideration, the
receipt of which is hereby acknowledged, 1 have assigned, sold and set over and by these presents do assign,
sell and set over unto the said Assignee for the temitory of the United States of America and not elsewhere,
the full and exclusive right, title and interest in and to the said invention, said invention, app! fication and
Letters Patent to be held and enjoyed by the said Assignee for its own use and behoof and for the use and
hehoof of its successors and assigns to the full end of the term for which said Letters Patent is granted, as
fully and entirely as the same would have been held by me had this Assignment and sale not been made.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.8.C. 1001 by fine or imprisonment of not roore than (3) years, or both.

LEGAL NAME OF INVENTOR
INVENTOR: Welfgang NAGL
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DAMPING HINGE FOR DAMPING A HINGE ROTATIONAL
MOVEMENT ABOUT A HINGE ROTATIONAL AXIS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the priority of German Patent Application, Serial
No. 102014 215 902 4, filed on August 11, 2014, pursuant to 35 U.S.C.
119(a)-(d), the content of which is incorporated herein by reference in its

entirety as if fully set forth herein.

FIELD OF THE INVENTION

The invention relates to a damping hinge for damping a hinge rotational

movement about a hinge rotational axis.

BACKGROUND OF THE INVENTION

A damping hinge is known from WO 2012/139957 A1. A damping charac-

teristic of the damping hinge is infinitely variable.

SUMMARY OF THE INVENTION

The invention is based on the object of improving a damping hinge and in
particular the handling thereof in such a way that the damping behavior 1s

easily adjustable.

This object is achieved by a damping hinge for damping a hinge rotational
movement about a hinge rotational axis, comprising a housing extending

along the hinge rotational axis, comprising a first housing part, a second

82015 A/S( 752221 doc
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housing part, which is rotatable about the hinge rotational axis in relation to
the first housing part, a working chamber arranged in the housing, a piston
arranged in the working chamber such as to be displaceable along the hinge
rotational axis, a piston rod for displacing the piston, and an adjustment
device for adjusting a damping effect of the damping hinge, the adjustment
device having a plurality of discrete adjustment stages each providing a
different damping effect. The gist of the invention is that an adjustment
device 1s provided for adjusting a damping effect of a damping hinge. The
adjustment device has a plurality of discrete adjustment stages. Each ad-
justment stage represents a different damping effect. The damping hinge
according to the invention allows a particular damping effect to be set more
easily. In particular, it 1s possible, even for a lay person, to reset the damp-
ing effect back to the original state once set. The damping hinge is user-
friendly. The purpose of the damping hinge is to damp a hinge rotational
movement about a hinge rotational axis. The damping hinge comprises a
housing extending along the hinge rotational axis, the housing comprising a
first housing part, a second housing part, which is rotatable in relation to
the first housing part about the hinge rotational axis, and a working cham-
ber arranged in the housing. The working chamber 1s in particular sealed in
the housing. The damping hinge further comprises a piston arranged in the
working chamber in a sealed manner, the piston being displaceable along
the hinge rotational axis, and a piston rod for displacing the piston. In par-
ticular, the piston divides the working chamber into a first partial working
chamber and a second partial working chamber. The piston in particular
comprises a throttling channel, which produces an in particular throttled
fluidd communication between the first partial working chamber and the

second partial working chamber.
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A damping hinge in which the adjustment device has an adjustment unit for
directly influencing the damping effect allows for easier handling and al-

lows the damping effect to be adjusted directly.

A damping hinge in which the adjustment unit comprises a first adjustment
element and a second adjustment element allows the damping effect to be
adjusted easily by an interaction of the first adjustment element with the
second adjustment element. In particular, the first adjustment element and
the second adjustment element are kinematically coupled to each other, in
particular using a movement thread. In particular, a rotation of the first ad-
Justment element about the hinge rotational axis causes the second adjust-
ment element to be displaced axially along the hinge rotational axis. In par-
ticular, the first adjustment element is configured as an adjustment spindle
comprising a needle. The adjustment spindle 1s in particular arranged in
such a way as to be rotatable and axially displaceable in the housing in re-
lation to the hinge rotational axis and in particular in relation to the piston
rod. The second adjustment element is in particular configured as an ad-
justment sleeve. The adjustment sleeve is fixed to the piston rod. The ad-
Justment sleeve in particular has an internal thread, which interacts with an
external thread of the adjustment spindle in the manner of a movement

thread.

A damping hinge in which the adjustment unit is at least partly arrangeable
in a throttling channel of the piston, allows the damping effect to be influ-
enced directly. The damping effect is in particular characterized by a cross-
sectional area of the throttling channel perpendicular to the hinge rotational
axis and a flow path along the hinge rotational axis having this cross-
sectional area. The longer a flow path in conjunction with a reduced cross-

sectional area, the greater the throttling effect, in other words the damping
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effect. This means that the deeper the first adjustment element is arranged

in the throttling channel, the higher the damping effect.

A damping hinge comprising an actuation unit allows the adjustment unit
to be actuated directly. The accessibility and in particular the handling of

the damping hinge are improved, in particular for a lay person.

A damping hinge in which the actuation unit comprises an actuation ele-
ment and a coupling element facilitates the interaction between actuation

unit and adjustment unit.

A damping hinge in which the actuation element and the coupling element
are non-rotationally coupled to each other in relation to the hinge rotational
axis allows a direct transmission of a torque from the actuation element to

the coupling element.

A damping hinge in which the actuation element is rotatably arranged in
the housing in relation to the hinge rotational axis allows a simple and di-
rect actuation by applying a torque to the actuation element about the hinge

rotational axis in order to adjust the damping effect.

A damping hinge in which the actuation element has a first snap-in locking
element provides for a snap-locked arrangement of the actuation element.
In particular, the first snap-in locking element is configured as a snap-in
locking protrusion or a pin. The snap-in locking protrusion or pin extends
in particular radially in relation to the hinge rotational axis. The first snap-
in locking element has a contour allowing a snap-locked arrangement
thereof on a counter snap-in locking element of a counter snap-in locking

unit. In particular, the contour of the first snap-in locking element is at least
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partly convex. Correspondingly, the complementary contour of the counter
snap-in locking element is concave. The first snap-in locking element al-
lows the actuation element to be arranged in a snap-locked manner 1n rela-
tion to the hinge rotational axis in an angular position in relation to the
hinge rotational axis. The first snap-in locking element is in particular ar-
ranged eccentrically to the hinge rotational axis. When actuating the actua-
tion element, in other words when performing a rotational movement of the
actuation element about the hinge rotational axis, the snap-in locking ele-
ment performs a rotational movement on a circular path about the hinge
rotational axis. In particular, the convex contour of the first snap-in locking

element 1s guided around the hinge rotational axis on a circular path.

A damping hinge in which the coupling element has a non-round cross-
section oriented perpendicularly to the hinge rotational axis ensures an un-
complicated torque transmission from the coupling element to the adjust-
ment unit. In particular, the coupling element interacts directly with the
adjustment unit and, in particular, with the first adjustment element. In par-
ticular, the coupling element and the adjustment unit are arrangeable in
such a way, in particular in the region of the first adjustment element, that
they are arranged concentrically in the damping hinge in relation to the
hinge rotational axis, namely in the form of an assembly group having a

round cross-section.

A damping hinge with a counter snap-in locking unit allows the actuation
unit to be arranged in a snap-locked manner. The actuation unit can thus be
arranged 1n a desired rotational position in relation to the hinge rotational
axis, thus making it impossible to inadvertently change the rotational posi-

tion of the actuation unit and, consequently, the damping effect. In particu-
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lar, 1t 1s possible to reset a damping effect once set by specifically selecting

a position of the actuation unit in the snap-locked arrangement.

A damping hinge in which the counter snap-in locking unit is configured in
one piece ensures a simple design and, in particular, mounting of the damp-
ing hinge. The counter snap-in locking unit has a functionally integrated
and compact design. In particular, the counter snap-in locking unit is made
of plastics and in particular of polyoxymethylene (POM). The counter
snap-in locking unit has a lightweight design. Other materials, in particular

metal materials, are conceivable as well.

A damping hinge in which the counter snap-in locking unit 1s fastened to
the housing ensures a stable coupling of the counter snap-in locking unit to
the housing. In particular, the counter snap-in locking unit has at least one
locking element allowing the counter snap-in locking unit to be locked with
the housing. In particular, the at least one locking element is configured as
a snap-in locking spring that is able to snap into a corresponding recess on
the housing. In particular, the at least one locking element allows an axial

locking along the hinge rotational axis.

A damping hinge in which the counter snap-in locking unit comprises a
plurality of counter snap-in locking elements allows one to easily define a
snap-in locking position for the actuation unit in the snap-locked position.
In particular, the counter snap-in locking elements are configured to inter-
act directly with the first snap-in locking elements of the actuation unit.
The counter snap-in locking elements are in particular configured as snap-
in locking grooves provided on an outer periphery of the counter snap-in
locking unit. Depending on a desired adjustment range, it is conceivable to

provide for instance 20 or more snap-in locking grooves. In particular, at
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least 25 and in particular at least 30 snap-in locking grooves are provided
along the outer periphery of the counter snap-in locking unit. In particular,
the snap-in locking grooves are arranged such as to be evenly spaced from
each other along the outer periphery. On the other hand, it is conceivable as
well to provide less than 20 snap-in locking grooves, in particular no more
than 15, in particular precisely 12, in particular no more than 10, and in
particular no more than 5 snap-in locking grooves. The number of snap-in
locking grooves directly defines the number of adjustment stages for the
damping effect of the damping hinge. The snap-in locking grooves allow
the rotational position of the actuation unit to be adjusted along a 360° rota-
tion about the hinge rotational axis. The direct interaction of the first snap-
in locking element of the actuation element with one of the counter snap-in
locking elements of the counter snap-in locking unit facilitates a reproduci-
ble positioning of the actuation unit to ensure a reproducible adjustment of

the damping effect.

The counter snap-in locking unit may additionally be provided with at least
one stop element. The stop element in particular interacts with the first
snap-in locking element of the actuation element in such a way that a rota-
tional movement of the actuation unit about the hinge rotational axis 1s im-
paired in at least one direction of rotation. In particular, the stop element
and the first snap-in locking element interact in such a way that the im-
paired rotational movement can be overcome by applying an additional
torque to the actuation unit. The additional torque required to do this may
for instance be applied to the actuation unit using a tool. In particular, the
actuation unit has a tool section allowing a tool to be applied thereto. When
the stop element is turned over with increased torque, a user receives a di-
rect feedback that a predefined limit of the rotational movement is reached.

In particular when multiple rotations are carried out to adjust the damping
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effect, in other words if a rotational adjustment movement is greater than
360° in relation to the hinge rotational axis, the user receives a direct feed-

back with respect to the total rotational movement performed.

A damping hinge in which the counter snap-in locking unit comprises a
connection element to be connected to the actuation unit allows the counter
snap-in locking unit and the actuation unit to be configured as a compact
assembly group. This assembly group may for instance be preassembled
and mounted to the housing in a single mounting step. The connection ele-
ment is in particular configured as a radially projecting protrusion, in par-
ticular a circumferential bead, to ensure that the counter-snap-in locking
unit 1s securely mounted to the actuation unit in the axial direction. The
assembly group connected in this manner may be connected to the housing
by means of the at least one locking element. It is conceivable as well for
the assembly group to be press-fitted into a corresponding recess of the
housing, in other words 1t is held therein by means of a non-positive con-

nection, in particular by friction.

Additional features, advantages and details of the invention will be appar-
ent from the ensuring description of an exemplary embodiment, taken in
conjunction with the drawing.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows a perspective partially exploded view of a damping hinge

according to the invention;

Fig. 2 shows an enlarged detail view of detail II in Fig. 1;
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10

-9.

shows an enlarged detail view of the damping hinge in Fig. 1 in

a perspective view from below;

shows a top view of the damping hinge according to Fig. 1;

shows a longitudinal sectional view along section line V-V in

Fig. 4;

shows an enlarged detail view of detail VI in Fig. 5;

shows a cross-sectional view along section line VII-VII in Fig.
6;
shows a view, corresponding to Fig. 7, of the damping hinge in

an adjustment stage different from that in Fig. 7;

shows a view, corresponding to Fig. 4, in an arrangement of the
damping hinge following a rotational movement about the hinge

rotational axis; and

shows a longitudinal sectional view along section line X-X in

Fig. 9.

A damping hinge 1 shown in Figs. 1 to 10 has a housing 2 that extends

along a hinge rotational axis 3. The function of the damping hinge 1 is to

damp a hinge rotational movement about the hinge rotational axis 3. The

housing has a two-part design, comprising a first housing part 4 and a sec-

ond housing part 5, which is arranged relative to the first housing part 4 in

such a way as to be rotatable about the hinge rotational axis 3. The housing
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2 1s substantially hollow cylindrical. An external diameter of the damping
hinge 1 1s substantially constant along the hinge rotational axis 3. The first
housing part 4 1s interrupted by the second housing part 5 along the hinge
rotational axis 3. The first housing part 4 1s arranged along the hinge rota-
tional axis 3 on both sides of the second housing part 5. The second hous-
ing part 5 has mounting pins 6 extending radially in relation to the hinge
rotational axis 3. The mounting pins 6 are used to connect the damping
hinge 1 to a door frame. It 1s conceivable as well for the mounting pins 6 to
be connected to a door leaf or any other pivotable part. The mounting pins
6 have a surface structure in the manner of grooves. The function of this
surface structure is to improve the connection between the housing part 5

and the door frame, for example.

The first housing part 4 has an L-shaped angle element 7 that extends on an
outer circumferential surface of the first housing part 4 along the hinge ro-
tational axis 3. The angle element 7 allows the damping hinge 1 to be fas-
tened to a door leaf. The angle element 7 is provided with through-holes
allowing the first housing part 4 to be fastened to the door leaf. The func-
tion of the damping hinge 1 is in particular to damp a pivoting movement

of a door leaf 1n relation to a door frame.

The design of the damping hinge 1 will now be explained in more detail

with reference to Figs. 2to 7.

The housing 2 has a working chamber 8 filled with a fluid according to the
exemplary embodiment as shown. The fluid used 1s for instance hydraulic

oil. Other fluids, in particular gaseous and/or liquid fluids, are conceivable
as well. The working chamber 8 1s limited in the radial direction relative to

the hinge rotational axis 3 by the housing 2 in the form of the first housing
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part 4. In the axial direction of the hinge rotational axis 3, the working
chamber 8 is sealed by means of a sealing insert 9 and a protection cap 10.
At an end of the working chamber 8 opposite to the sealing insert 9, the
working chamber 8 is sealed by means of a working chamber seal 16. A
piston 11 1s arranged in the working chamber 8. The piston is displaceable
in the working chamber 8 along the hinge rotational axis. The piston 11 1s
connected to a piston rod 12. The piston 11 is displaceable in the working
chamber 8 along the hinge rotational axis 3. The piston 11 has a central

borehole 19. The central borehole 19 is parallel to the hinge rotational axis

3.

The piston divides the working chamber 8 into a first partial working
chamber 20 and a second partial working chamber 21. The first partial
working chamber 20 1s arranged between the sealing insert 9 and the lower
side of the piston 11. The second partial working chamber 21 1s arranged
between the upper side of the piston 11 and the working chamber seal 16.
Via the borehole 19, the first partial working chamber 20 1s in fluid com-
munication with the second partial working chamber 21. The piston rod 12
is configured in the manner of a sleeve. The piston rod 12 has a central
borehole that extends along the hinge rotational axis 3. At an outer periph-
ery, the piston rod 12 is provided with a piston rod external thread 13 that
engages a corresponding sleeve internal thread 14 of a sleeve 15. The
sleeve 15 1s non-rotationally connected to the second housing part 5. When
the second housing part 5 is rotated relative to the first housing part 4, this
causes the sleeve 15 to rotate in relation to the piston rod 12, which is un-
able to rotate relative to the hinge rotational axis 3 but is displaceable axi-
ally in relation to the hinge rotational axis 3. As a result of this relative ro-
tational movement, the piston rod 12 is displaced axially along the hinge

rotational axis 3.
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At an upper end of the piston rod 12, an axial sliding element 48 1s pro-
vided. The axial sliding element 48 has a cross-sectional area perpendicular
to the hinge rotational axis 3. The cross-sectional area has a non-round
outer contour that may for instance be configured in the shape of a square,
a hexagon or an octagon. It is conceivable as well for the axial sliding ele-
ment 48 to have an oval outer contour. The axial sliding element 48 in par-
ticular has an outer contour that is complementary to an inner contour of
the housing 2, in particular of the first housing part 4. The axial sliding
element 48 is arranged in the housing 2 in such a way as to be non-

rotational and axially displaceable in relation to the hinge rotational axis 3.

In the arrangement shown in Fig. 5, the piston rod 12 and the piston 11 are
in a topmost position. In this arrangement, the working chamber 8 1s sub-
stantially arranged exclusively between the sealing insert 9 and a piston

lower side facing the sealing insert 9.

Along the hinge rotational axis 3, a spacer 17 1s provided between the
working chamber seal 16 and the sleeve 15. The spacer 17 is configured in

the manner of a sleeve.

The damping hinge 1 has an adjustment device 18 for adjusting a damping
effect of the damping hinge 1. The adjustment device 18 has a plurality of
discrete adjustment stages each providing a different damping effect. Vari-
ous adjustment stages for the damping hinge 1 are shown in Figs. 7 and 8,

which will be explained in more detail below. The damping effect corre-

sponds to a damping constant of the damping hinge 1.
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The adjustment device 18 comprises an adjustment unit 22, an actuation
unit 23 to actuate the adjustment unit 22, and a snap-in locking unit allow-

ing the actuation unit 23 to be arranged in a snap-locked manner.

The adjustment unit 22 will now be explained in more detail. The function
of the adjustment unit 22 is to directly influence the damping effect of the
damping hinge 1. The adjustment unit 22 has a first adjustment element 25
and a second adjustment element 26. The first adjustment element 25 1s
composed of multiple parts, comprising an adjustment spindle 27 and a
needle 28 coupled with the adjustment spindle 27. The adjustment spindle
27 and the needle 28 are arranged one behind the other along the hinge ro-

tational axis 3.

The first adjustment element 25 1s arranged in the borehole of the piston
rod 12. The adjustment spindle 27 has a first section 29. The first section
29 1s remote from the piston 11. The first section 29 has a non-round cross-
section in relation to the hinge rotational axis 3. The cross-sectional area of
the first section 29 is configured in the shape of a semi-circle. A second
section 30 is formed in one piece with the first section 29, the second sec-
tion 30 facing the piston 11 and in particular the needle 28. At a lower end
facing the needle 28, the second section 30 of the adjustment spindle 27 is
partly hollow and provided with a receptacle 31. A head piece of the needle
28 1s arranged and held axially in the receptacle 31.

At and end opposite to the head piece, the needle 28 is at least partly ar-
ranged in the borehole 19 of the piston 11. An external diameter of the
needle 28 is smaller than an internal diameter of the borehole 19. In par-
ticular, the internal diameter of the borehole 19 amounts to at least 105%,

in particular at least 110%, and in particular at least 120% of the external

PATENT
REEL: 036305 FRAME

: 0083



10

15

20

25

-14 -

diameter of the needle 28. In this region, in other words where the needle
28 is arranged in the borehole 19, an in particular crescent-shaped cross-
section 1s obtained along the passage opening, the cross-section having a
reduced cross-sectional area. A fluid flow is throttled by the reduced cross-
sectional area. This section of the borehole 19 forms a throttling channel.
The throttling effect of the damping hinge 1 depends on the cross-sectional
area of the annular surface, in other words the ratio of the internal diameter
of the borehole 19 relative to the external diameter of the needle 28. The
damping effect further depends on the length of the throttling channel
along the hinge rotational axis 3. Therefore, the damping effect also de-

pends on the insertion depth of the needle 28 in the borehole 19.

These parameters, in other words the ratio of the internal diameter of the
borehole 19 to the external diameter of the needle 28 and the insertion
depth of the needle 28 in the borehole 19, allow the damping effect of the
damping hinge 1 to be influenced. The damping effect can be influenced
directly via the insertion depth, in other words the relative positioning of
piston 11 and needle 28 in relation to each other along the hinge rotational
axis 3, without having to use another piston and/or another needle. It 1s
conceivable for the needle 28 and/or the borehole 19 of the piston 11 to
have a variable cross-section along the hinge rotational axis 3. A variable
cross-section may for instance be obtained in such a way that the needle 28
and/or the borehole each have a circumferential surface in the shape of a
truncated cone. An angle of inclination of the cone-shaped contour relative
to the hinge rotational axis 3 may be different for the needle 28 and the
borehole 19. In a configuration of this type, the axial relative movement
between the needle 28 and the borehole 19 not only changes the insertion
depth but in particular also the cross-sectional area of the annular cross-

section.
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The adjustment spindle 27 is co-rotatable with the needle 28 and arranged
in the housing 2 in such a way as to be axially displaceable in relation to
the hinge rotational axis 3. In particular, adjustment spindle 27 and needle
28 are axially displaceable in relation to the piston rod 12. At a lower end
of the piston rod 12 facing the piston 11, an adjustment sleeve is fastened
to the piston rod 12. The adjustment sleeve is the second adjustment ele-
ment 26. The second adjustment element 26 1s held on the piston rod 12 in
the axial direction. A displacement of the piston rod 12 along the hinge
rotational axis 3 results in an axial displacement of the second adjustment
element 26. The second adjustment element 26 configured as the adjust-
ment sleeve has an adjustment sleeve internal thread 32 that interacts with
a corresponding adjustment spindle external thread 33. The adjustment
spindle external thread 33 is in particular arranged in the second section 30
of the adjustment spindle 27. A rotational movement of the first adjustment
element 25 about the hinge rotational axis 3 results in a longitudinal dis-
placement of the first adjustment element 25 along the hinge rotational axis

3.

The second adjustment element 26 is fixed to the piston rod. A rotational
movement of the adjustment unit 22, in particular the first adjustment ele-
ment 25, causes the first adjustment element 25, in particular the needle 28,
to be displaced relative to the piston rod 12 and to the piston 11. This al-
lows the insertion depth of the needle 28 in the borehole 19 to be changed.

The second adjustment element 26 is used to connect the piston 11 to the
piston rod 12. The second adjustment element 26 1s configured in the man-
ner of a sleeve and surrounds the adjustment spindle 27 and the needle 28
entirely. In order to connect the second adjustment element 26 to the piston

11, the piston 11 is provided, on an upper side facing the piston rod 12,
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with a connector 34 formed in one piece therewith, with the second ad-

justment element 26 being placed thereupon.

The adjustment spindle external thread 33 and the adjustment sleeve inter-
nal thread 32 form a movement thread. Via the movement thread, the first
adjustment element 25 and the second adjustment element 26 are kinemati-
cally coupled in such a way that a rotation of the first adjustment element
25 about the hinge rotational axis 3 results in a displacement of the first

adjustment element 25 along the hinge rotational axis 3 at the same time.

The actuation unit 23 will now be explained in more detail. The actuation
unit 23 1s used to actuate the adjustment unit 22. The actuation unit 23
comprises an actuation element 35 and a coupling element 36. The actua-
tion element 35 and the coupling element 36 are non-rotationally coupled
to each other in relation to the hinge rotational axis 3. The actuation ele-
ment 35 1s arranged on the housing 2 such as to be rotatable in relation to
the hinge rotational axis 3. The actuation element 35 is substantially con-
figured in the manner of a cap. The outer side of the actuation element 35
is provided with a tool section 37, a marking 38 and a grip section 49. The
tool section 37 1s configured in the manner of a slot. Width, length and
depth of the slot are configured in such a way as to allow a coin, in particu-
lar a 1 cent coin, to be inserted therein. The coin may advantageously be
used as a tool. The tool section 37 may also be configured as a cross recess
or as a hexagon socket contour or a non-round socket contour. What is es-
sential 1s that 1t 1s possible to apply a torque to the actuation element 35
relative to the hinge rotational axis 3 by applying a tool to the tool section

37.
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The function of the marking 38 is to signalize to a user of the damping
hinge 1 how to adjust a damping effect. A double arrow means that a rota-
tional movement about the hinge rotational axis 3 is possible in both rota-
tional directions. A “+” sign or a “-* sign, respectively, represents an in-
crease or a reduction, respectively, of the damping effect, in other words an

increase or a reduction, respectively, of the damping constant.

The grip section 49 has a circular recess extending along the outer periph-
ery. The recess has a plurality of radial webs. The circular groove is inter-
rupted by the radial webs. The grip section 49 allows the actuation element
35 to be actuated manually, in particular if a torque to be applied in order
to adjust, in other words to rotate the actuation element 35, 1s not very high.
Higher torques can be transmitted by applying the tool to the tool section
37.

A cylindrical shank 39 1s formed in one piece with a lower side of the ac-
tuation element 35 facing the housing 2. A first snap-in locking element 40
in the form of a resilient snap-in locking protrusion is formed in one piece
with an outer cylindrical surface of the shank 39. The first snap-in locking
element 40 may be configured in multiple parts, and may in particular be
produced as a separate component connected to the shank 39. At a lower
free end of the shank 39, a connection element 41 in the form of a circum-
ferential bead 1s provided. The function of the connection element 41 is to
connect the actuation unit 23, in particular the actuation element 35, to the

counter snap-in locking unit 24.

The coupling element 36 is formed on the lower side of the actuation ele-
ment 35. In particular, the coupling element 36 is press-fitted and/or glued

into a recess provided for this purpose. The coupling element 36 has a non-
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round cross-sectional area in relation to a plane oriented perpendicular rela-
tive to the hinge rotational axis 3. The cross-sectional area of the coupling

element 36 1s semi-circular.

In particular, the cross-sectional areas of the first section 29 of the adjust-
ment spindle 27 and of the coupling element 36 are configured such as to
complement each other in such a way that a total cross-sectional area has a
round contour in relation to the hinge rotational axis 3. At the same time,
the separation surfaces of adjustment spindle 27 and coupling element 36
are configured in such a way that when these separation surfaces abut
against each other, a non-rotational connection or coupling is obtained in

relation the hinge rotational axis 3.

The counter snap-in locking unit 24 will now be explained in more detail.
The function of the counter snap-in locking unit 24 is to arrange the actua-
tion unit 23 in a snap-locked manner. The counter snap-in locking unit 24
is configured in one piece. The counter snap-in locking unit 24 1s made of
plastics, in particular of polyoxymethylene (POM) or acrylonitrile butadi-
ene styrene (ABS). The counter snap-in locking unit 24 is fixed to the
housing. According to the illustrated exemplary embodiment, the counter
snap-in locking unit 24 has three radially protruding anchor elements 42.
According to the illustrated exemplary embodiment, the three anchor ele-
ments 42 are evenly distributed over an outer circumference of an annular
section 43 of the counter snap-in locking unit 24. In relation to a circum-
ferential angle of the hinge rotational axis 3, the anchor elements 3 are
spaced from each other by an angle of 120°. The anchor elements 42 en-
gage recesses of the housing 2 provided for this purpose. The anchor ele-
ments 42 ensure that the counter snap-in locking unit 24 is held in the

housing 2 in such a way that it is unable to rotate therein. As an alternative
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or in addition thereto, the anchor elements 42 may be configured as so-
called press hooks. The press hooks are in particular oversized with respect
to the corresponding recesses in the housing 2. The counter snap-in locking
unit 24 1s press-fitted, with the press hooks, into the recesses provided for
this purpose. As a result, a press fit is obtained between the counter snap-in

locking unit and the housing.

The counter snap-in locking unit 24 is secured axially by locking elements
44. According to the illustrated exemplary embodiment, three locking ele-
ments 44 are provided, which are arranged along an outer circumference of
the annular section 43 between two anchor elements 42. The locking ele-
ments 44 are configured as snap-in locking springs, which are fittable in a
snap-locked manner into corresponding snap-in locking recesses provided
on the housing. As far as the assembly of the damping hinge 1 is con-
cerned, it 1s advantageous to preassemble the actuation unit, in particular
the actuation element 35, with the counter snap-in locking unit 24. To this
end, the shank 39 of the actuation element 35 is guided through a central
opening of the counter snap-in locking unit 24. The connection element 41
is able to reach behind a front face of the counter snap-in locking unit 24,
the front face being remote from the actuation element 35. Actuation ele-
ment 35 and counter snap-in locking unit 24 are thus preassembled reliably
and connected reliably and securely in the axial direction of the hinge rota-

tional axis 3.

On an upper side facing the actuation element 35, the counter snap-in lock-
ing unit 24 1s provided with twelve counter snap-in locking elements 45.
The counter snap-in locking elements 45 are configured as snap-in locking
grooves. The counter snap-in locking elements 45 are formed in such a way

as to interact with the first snap-in locking element 40 of the actuation ele-
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ment 35 to allow a snap-locked arrangement of the actuation unit 35 on the
housing 2. In particular, a convex outer contour of the first snap-in locking
element 40 is configured such as be complementary to a respective concave
inner contour of the snap-in locking grooves. It is conceivable as well to
provide more or less than twelve counter snap-in locking elements 45. The
snap-in locking grooves extend in the radial direction in relation to the
hinge rotational axis 3. Two adjacent snap-in locking grooves are separated

from each other by a rounded web 46.

Due to the flexible resilient structure of the first snap-in locking element
40, which ensures a flexibility in particular when actuated in the radial di-
rection, in particular in the direction of the hinge rotational axis 3, the ac-
tuation element 35 1s snap-lockable with one of the counter snap-in locking
elements 45 in a variable position thereof by means of a rotational move-
ment of the actuation element 35 about the hinge rotational axis 3. The
flexibility of the first snap-in locking element 40 ensures an elastic defor-
mation radially to the hinge rotational axis 3, said elastic deformation being
required to overcome the web 46, in other words to move the first snap-in

locking element 40 past the web 46.

At least one of the webs 46 is configured as a stop element 47. The stop
element 47 differs from the webs 46 in terms of its radial dimensions. The
stop element 47 penetrates deeper into the recess of the counter snap-in
locking unit 24. This means that a free distance between the coupling ele-
ment and the stop element 47 is reduced. Said reduced distance, which cor-
responds to a reduced effective internal diameter of the recess of the
counter snap-in locking unit 24, has the effect that a rotational resistance
required to further rotate the first snap-in locking element 40 of the actua-

tion element 35 hitting the stop element 47 1s greater than a rotational resis-
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tance for moving the actuation element 35 over one of the webs 46. Ac-
cording to the illustrated exemplary embodiment, precisely one stop ele-
ment 47 1s provided. When turning over the stop element 47, a user knows
that a full 360° rotation was carried out. In particular if it 1s necessary to
adjust the damping effect in such a way that a plurality of total rotations, in
other words a rotational adjustment movement of more than 360° 1s re-

quired, the total angle of rotation covered can be determined more easily.

A function of the damping hinge 1, in particular the actuation thereof, will
now be explained in more detail. Starting from a first arrangement shown
in Figs. 4 to 7, the housing parts 4, 5 are displaced relative to each other, in
other words they are rotated about the hinge rotational axis 3 in relation to
each other. The relative rotation of the first housing part 4 in relation to the
second housing part 5 causes the piston rod 12 to be displaced along the
hinge rotational axis 3 by the interaction of piston rod external thread 13
and sleeve internal thread 14. Starting from the topmost position, shown in
Fig. 5, of the piston rod 12 and the piston connected thereto, piston rod 12
and piston 11 are displaced to a lowermost position according to Fig. 9.
The piston rod 12 rotating about the hinge rotational axis 3 is guided for
axial displacement along the inner contour of the housing 2 by means of
the axial sliding element 48. The axial displacement of the piston 11 causes
damping fluid to be displaced from the first partial working chamber 20
through the borehole 19 and the throttling channel formed therein, past the
needle 28 and into the second partial working chamber 21, thus resulting in

a damping effect on the hinge rotational movement.
The function of the adjustment device 18 will now be explained in more

detail. Starting from the adjustment arrangement according to Fig. 5, the

damping effect of the damping hinge 1 according to the invention can be
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changed in a defined manner by actuating the actuation element 35 of the
actuation unit 23. An actuation takes place by rotating the actuation ele-
ment 35 about the hinge rotational axis 3 in relation to the housing 2. A
rotational movement of this type can be brought about by means of a tool
not shown, the tool engaging the tool section 37, or manually by engaging
the grip section 49. A manual actuation via the grip section 49 will prefera-
bly be carried out if the rotational movement is required to overcome a web
46. If 1t 1s necessary to turn over the stop element 47, thus requiring an in-

creased torque, this will typically be done using the tool.

Owing to the marking 38, the user knows immediately in which direction a
rotational movement of actuation needs to be carried out to increase or re-
duce a damping effect. The coupling element 36 is rotated depending on
the rotational movement of the actuation element 35. The coupling element
36 1s arranged eccentrically to the hinge rotational axis 3. The coupling
element 36 interacts with the first section 29 of the adjustment spindle 27
in such a way that a rotational movement of the actuation element is trans-
ferred to the first adjustment element 25 via the coupling element 36. Ow-
ing to the movement thread, in other words the interaction of the adjust-
ment sleeve internal thread 32 with the adjustment spindle external thread
33, a rotational movement of the first adjustment element 25 causes the
first adjustment element 25 to be displaced axially along the hinge rota-
tional axis 3. Said axial displacement of the adjustment element along the
hinge rotational axis 3 causes the needle 28 to be displaced in relation to
the piston 11 and the borehole 19 thereof, thus changing the penetration
depth of the needle 28 into the borehole 19 and, consequently, the throt-
tling effect, in other words the damping effect, of the damping hinge 1.
Starting from a first adjustment arrangement in Fig. 7, the adjustment de-

vice 18 has been rotated in the counter-clockwise direction by two adjust-
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ment stages (cf. Fig. 8). As indicated by the marking, said rotational
movement results in a reduced damping effect. The penetration depth of
the needle 28 1s reduced. Seen in the circumferential direction, the first
snap-in locking element 40 of the actuation element 35 is arranged in the
next but one snap-in locking groove when seen in the counter-clockwise

direction.

When the damping hinge 1 is opened or closed, the actuation element 35,
the coupling element 36 and the adjustment unit 22, and in particular the
counter snap-in locking unit 24, are non-rotationally arranged in the hous-
ing 2. This means that the damping effect is not changed when the damping
hinge 1 1s opened or closed. An inadvertent adjustment of the damping ef-
fect 1s excluded. The adjustment device 18 can be rotated only when actu-
ated by a user via the actuation unit 23. Due to the fact that the first snap-in
locking element 40 of the actuation element 35 snap-locks with one of the
counter snap-in locking elements 45, this allows a defined damping effect
to be set. In particular, the adjustment device 18 has a plurality of discrete

adjustment stages, which are in particular adjustable reproducibly.
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WHAT IS CLAIMED IS

A damping hinge for damping a hinge rotational movement about a
hinge rotational axis, comprising
a. ahousing extending along the hinge rotational axis, comprising
1. a first housing part,
i1. asecond housing part, which is rotatable about the hinge rota-
tional axis in relation to the first housing part,
1. a working chamber arranged in the housing,
b. apiston arranged in the working chamber such as to be displace-
able along the hinge rotational axis,
a piston rod for displacing the piston,
d. an adjustment device for adjusting a damping effect of the damp-
ing hinge, the adjustment device having a plurality of discrete ad-

Justment stages each providing a different damping effect.

The damping hinge according to claim 1, wherein the adjustment de-

vice has an adjustment unit for directly influencing the damping effect.

The damping hinge according to claim 2, wherein the adjustment unit

comprises a first adjustment element and a second adjustment element.

The damping hinge according to claim 3, wherein the first adjustment
element and the second adjustment element are kinematically coupled
in such a way that a rotation of the first adjustment element about the
hinge rotational axis results in a displacement of the second adjustment

element along the hinge rotational axis at the same time.
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The damping hinge according to claim 2, wherein the adjustment unit

is at least partly arrangeable inside a throttling channel.

The damping hinge according to claim 5, wherein the first adjustment

element is at least partly arrangeable inside a throttling channel.

The damping hinge according to claim 1, wherein the adjustment de-

vice has an actuation unit for actuating an adjustment unit.

The damping hinge according to claim 7, wherein the actuation unit

has an actuation element and a coupling element.

The damping hinge according to claim 8, wherein the actuation ele-
ment and the coupling element are non-rotationally coupled to each

other in relation to the hinge rotational axis.

The damping hinge according to claim 8, wherein the actuation ele-
ment 1s arranged in the housing such as to be rotatable in relation to the

hinge rotational axis.

The damping hinge according to claim 8, wherein the actuation ele-

ment has a first snap-in locking element.

The damping hinge according to claim 8, wherein the coupling element
has a non-round cross-section oriented perpendicular to the hinge rota-

tional axis.
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The damping hinge according to claim 1, wherein the adjustment de-
vice has a counter snap-in locking unit allowing an actuation unit to be

arranged 1in a snap-locked manner.

The damping hinge according to claim 13, wherein the counter snap-in

locking unit 1s made in one piece.

The damping hinge according to claim 14, wherein the counter snap-in

locking unit 1s made of plastics.

The damping hinge according to claim 14, wherein the counter snap-in
locking unit 1s made of at least one of the group comprising polyoxy-

methylene (POM) and acrylonitrile butadiene styrene (ABS).

The damping hinge according to claim 13, wherein the counter snap-in

locking unit 1s fixed to the housing.

The damping hinge according to claim 17, wherein the counter snap-in
locking unit has at least one locking element allowing it to be locked to

the housing.

The damping hinge according to claim 13, wherein the counter snap-in

locking unit has a plurality of counter snap-in locking elements.

The damping hinge according to claim 13, wherein the actuation unit 1s
connected to the counter snap-in locking unit by means of a connection

element.
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ABSTRACT OF THE DISCLOSURE

A damping hinge for damping a hinge rotational movement about a hinge
rotational axis comprises a housing extending along the hinge rotational
5  axis, the housing comprising a first housing part, a second hosing part,

which 1s rotatable relative to the first housing part about the hinge rota-
tional axis, and a piston arranged in the working chamber such as to be dis-
placeable along the hinge rotational axis, a piston rod for displacing the
piston, and an adjustment device for adjusting a damping effect of the

10 damping hinge, the adjustment device having a plurality of discrete ad-

Justment stages each providing a different damping effect.
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