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DAMPING MECHANISM FOR CABINET HINGE ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is based upon and claims the benefit of priority from U.S.
Provisional Application Serial No. 61/022,585 filed January 22, 2008, U.S.
Provisional Application Serial No. 61/049,084 filed April 30, 2008, and U.S.
Provisional Application Serial No. 61/060,167 filed June 10, 2008, all of the

contents of which is incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to hinge devices for mounting a door
on a furniture article, and more particularly to adjustable hinge devices for hanging
doors on cabinets or the like. The hinge devices include a damping mechanism for

preventing “door slap” when the cabinet doors are closed.

BACKGROUND OF THE INVENTION

The technology associated with adjustable hinges that are used in cabinets,

such as kitchen cabinets, has progressed significantly over the last twenty years.
Great strides have been taken to improve such hinge assemblies so as to allow
adjustment for different types of cabinets, different hinge placements (e.g., external
and internal), and different styles of hinge attachment (e.g., recessed). One type of
cabinet hinge assembly includes a cabinet fixation section that is attached to the
cabinet housing and a hinge cup that is recessed in the cabinet door. Examples of
these types of hinge assemblies can be found in U.S. Patent Nos. 6,996,877,
7,117,561 and 7,231,691, all of which are incorporated herein by reference.

While most hinge cup type cabinet assemblies include a spring mechanism
to bias movement of the cabinet door while opening and closing, those spring
mechanisms cannot prevent “door slap” that occurs when the cabinet doors make
abrupt contact with the cabinet housing upon closing. Such “door slap” makes the

cabinets not only noisy, but prone to damage over time.
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SUMMARY OF THE INVENTION

A hinge assembly for mounting a door to a housing comprising a fixation
section, a hinge cup pivotally connected to the housing fixation section, and a
damping mechanism positioned entirely within the hinge cup (which makes it ideal
for retro-fit applications) to dampen movement of the door as it closes on the
housing. The hinge assembly can be used in both frame hinge and frameless hinge
applications. In this embodiment, the damping mechanism of the hinge assembly
comprises a slider that is movably coupled within the hinge cup. The damping
mechanism further comprises a biasing member to urge the slider from a first
position in the hinge cup to a second position in the hinge cup when the door is
opened.

The hinge assembly further comprises a mechanism for adjusting the initial
position of the slider with respect to the hinge cup. In one embodiment, the
mechanism for adjusting the initial position of the slider is a cam rivet that is press
fit within the hinge cup but can be rotated to an extent by an integral cam screw.
The damping mechanism also further comprises a cover that includes a hole that
allows access to the cam screw.

In another embodiment, the hinge assembly for mounting a door to a
housing comprises a housing fixation section, a hinge cup pivotally connected to
the housing fixation section, and a damping mechanism (positioned entirely within
the hinge cup) to dampen movement of the door as it closes on the housing. The
damping mechanism comprises a slider, a biasing member, a damper and a cover,
wherein the slider is movably coupled within the hinge cup, the biasing member
urges the slider in a first direction within the hinge cup, the damper dampens
movement of the slider in a second direction, opposite the first direction, within the
hinge cup, and the cover holds the slider, damper and biasing member within the
hinge cup. In one embodiment, the biasing member is a spring. The hinge
assembly can be used in both frame hinge and frameless hinge applications.

The hinge assembly further comprising a mechanism for adjusting the initial

position of the slider with respect to the hinge cup, and thus control a damping
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force exhibited by the damper. In one embodiment, the mechanism for adjusting
the initial position of the slider is a cam rivet that is press fit within the hinge cup
but can be rotated to an extent by an integral cam screw. The hinge assembly
further comprising a cover that includes a slow that allows access to the cam screw.

A hinge assembly for mounting a door to a housing comprising a housing
fixation section, a hinge cup pivotally connected to the housing fixation section,
and a damping mechanism (positioned entirely within the hinge cup) to dampen
movement of the door as it closes on the housing. The damping mechanism
comprising a cover, a slider housing movably coupled to the cover, a biasing
member, and a piston assembly positioned within the slider housing, wherein the
biasing member urges the slider housing in a first direction within the hinge cup,
and the piston assembly dampens movement of the slider housing in a second
direction, opposite the first direction, within the hinge cup. The hinge assembly
can be used in both frame hinge and frameless hinge applications.

In one embodiment of the hinge assembly, the slider housing comprises at
Jeast one slide groove on an upper surface thereof that is complimentary in shape to
at least one slider housing guide on a lower surface of the cover to limit the
direction of movement of the slider housing with respect to the cover to a single
axial direction. The slider housing further comprises at least one flange part on a
side surface thereof that cooperates with the biasing member to urge the slider
housing in the first direction within the hinge cup.

The piston assembly further comprising a piston rod, a shaft seal, a piston
and a piston seal. In one embodiment, the piston and piston seal are fixedly
attached to the cover via the piston rod. The hinge assembly further comprises a
damping fluid within the slider housing wherein the piston includes orifices
extending therethrough to allow the damping fluid to move between opposite ends
of an intérior of the slider housing as the slider housing moves relative to the hinge

assembly.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of a hinge assembly having a damping
mechanism according to one embodiment of the present invention;

Fig. 2 is a bottom perspective view of the damping mechanism shown in
Fig. 1;

Figs. 3a and 3b are bottom and top perspective views of the damper
component of the damping mechanism shown in Fig. 2;

Fig. 4 is a perspective view of the adjustment plate component of the
damping mechanism shown in Fig. 2;

Figs. 5a and 5b are bottom and top perspective views of the slider
component of the damping mechanism shown in Fig. 2;

Figs. 6a and 6b are bottom and top perspective views of the cover
component of the damping mechanism shown in Fig. 2;

Fig. 7 is a top view of the hinge assembly shown in Fig. 1 with the cover
component of the damping mechanism removed;

Fig. 8 is a bottom view of the hinge assembly shown in Fig. 1;

Fig. 9 is an exploded perspective view of the hinge assembly shown in Fig.
L

Fig. 10 is a cross-sectional view of a hinge assembly having a damping
mechanism according to a another embodiment of the present invention;

Fig. 11 is a top perspective view of the hinge assembly shown in Fig. 10;

Fig. 12 is a cross-sectional view of a hinge assembly having a damping
mechanism according to another embodiment of the present invention;

Fig. 13 is a top exploded perspective view of the hinge assembly shown in
Fig. 12;

Fig. 14 is a bottom exploded perspective view of the hinge assembly shown
in Fig. 12;

Fig. 15 is a top exploded perspective view of a damping mechanism in
accordance with another embodiment of the present invention;

Fig. 16 is a bottom view of the damping mechanism of Fig. 15;

4.
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Fig. 17 is a partial view of the damper structure shown in Figs. 15 and 16;

Fig. 18 is a top perspective view of a damping mechanism in accordance
with another embodiment of the present invention;

Fig. 19 is a bottom exploded perspective view of the damping mechanism
shown in Fig. 18;

Fig. 20 is an exploded view of the damper shown in Fig. 19;

Fig. 21 is an enlarged view of a portion of Fig. 20;

Fig. 22 is an exploded perspective view of a damping mechanism in
accordance with another embodiment of the present invention;

Fig. 23 is a bottom view of the damping mechanism of Fig. 22 in assembled
form,;

Fig. 24 is a top perspective view of a damping mechanism in accordance
with another embodiment of the present invention;

Fig. 25 is an enlarged perspective view of part of the damping mechanism
shown in Fig. 24;

Fig. 26 is a bottom view of the damping mechanism shown in Fig. 24;

Fig. 27 is a bottom view of the damping mechanism shown in Fig. 24 with
the slider housing removed,;

Fig. 28 is a perspective view of thé piston assembly of the damping
mechanism shown in Fig. 24;

Fig. 29 is an exploded perspective view of the piston assembly of the
damping mechanism shown in Fig. 24;

Fig. 30 is a top view of the damping mechanism shown in Fig. 24;

Fig. 31 is a cross-sectional view taken through line XXXI — XXXI of Fig.
30; and

Fig. 32 is a cross-sectional view taken through line XXXII — XXXII of Fig.
30.

DETAILED DESCRIPTION OF THE INVENTION
Fig. 1 shows a hinge assembly having a damping mechanism according to

one embodiment of the present invention. The hinge assembly includes a cabinet
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fixation section 1 and a hinge cup 3. Positioned within the hinge cup 3 is a
damping mechanism 4 that interacts with the band arm 2 of the cabinet fixation
section 1 so as to dampen movement of the cabinet door as it closes on the cabinet
housing.

The damping mechanism 4 (shown in cross-section in Fig. 1) includes an
adjustment plate 11, a damper 10, a slider 12, and a cover 13, stacked in this order
from the bottom of the hinge cup 3. A cam rivet 14 extends through damper 10,
adjustment plate 11 and slider 12 to help hold those parts in place within hinge cup
3 and to allow controlled movement of adjustment plate 11 and damper 10, while
allowing free movement of slider 12, as will be explained in more detail below.

Fig. 2 is a bottom perspective view of the damping mechanism 4, and Figs.
3-6 respectively show damper 10, adjustment plate 11, slider 12 and cover 13.

Figs. 3a and 3b show the structure of damper 10, which includes a base 10a
having a bottom recess 10b for receiving adjustment plate 11. Extending from a top
surface of base 10a are two resilient spring arms 10c and 10d, respectively.
Damper 10 also includes an elongated slot 10e passing through the entire thickness
of base 10a. The slot 10e cooperates with cam rivet 14 to allow controlled
movement of damper 10 relative to hinge cup 3, as will be explained in more detail
below. An angled face 10f of damper 10 cooperates with a notched area 12h in the
rear face of slider angled face 12f (see Fig. 5a).

Damper 10 can be made of any material that will provide the desired spring
tension in resilient spring arms 10c and 10d. A variety of plastics are suitable, and
include thermoplastic and elastomeric types, for example. Alternately, Damper 10
can be made of steel, beryllium copper or other resilient metals and metal alloys.

Fig. 4 shows the structure of adjustment plate 11, which includes a base 11a
having two tabs 11b and 11c extending laterally from the sides of base 11a.
Adjustment plate 11 also includes an elongate slot 11d which traverses the width
thereof and cooperates with cam rivet 14 to allow movement of the adjustment

plate 11. The adjustment plate 11 fits within the correspondingly shaped recess 10b
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in damper 10 such that movement of adjustment plate 11 will cause corresponding
movement of damper 10, as will be explained in more detail below.

Adjustment plate 11 can be made of any material that will cooperate with
the cam rivet 14 to allow movement of adjustment plate 11 without undue friction.
A variety of plastics and hard metals, such as steel, are suitable.

Figs. 5a and 5b show the structure of slider 12, which includes a base 12a
having two tabs 12b and 12¢ extending laterally from the sides of base 12a. An
inclined part 12d is formed at the forward end of base 12a and extends upwardly
therefrom. Inclined part 12d includes an angled face 12f that forms an
approximately triangular shaped portion extending from base 12a. The lower face
12g of the triangular shaped portion is parallel to base 12a and helps define notched
area 12h on the face opposite angled face 12f. The notched area 12h is shaped to
accommodate the angled face 10f of damper 10. A slot 12e extends through the
entire thickness of base 12a. The slot 12e cooperates with cam rivet 14 to allow
free movement of slider 12 relative to hinge cup 3, which will also be explained in
more detail below.

Slider 12 can be made of any material that can withstand the forces exerted
thereon by band arm 2 of cabinet fixation section 1. A variety of plastics are
suitable, and include thermoplastic and thermoset types, for example.

Figs. 6a and 6b show the structure of cover 13, which includes a base 13a
and two rivets 13b and 13c extending from a bottom surface of base 13a. The
cover 13 prevents slider 12 from becoming separated from the cam rivet 14, and
also shields the mechanical parts from view when the hinge assembly is installed in
a hinge cup. Rivets 13b and 13c extend through and are held against the bottom of
hinge cup 3. Cover 13 also includes a recessed hole 13d for housing the screw
head 14a of cam rivet 14, which will be éxplained in greater detail below.

Cover 13 can be made of any material that will allow the rivets 13b and 13¢c
to be easily deformed and held against the bottom of hinge cup 3. A variety of hard

plastics and metals, such as steels, are suitable.
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The cam rivet 14 includes a screw portion 14a that is accessible is the
recessed hole 13d of cover 13. Cam rivet 14 includes a base 14b (see Fig. 9) that is
press fixed within hinge cup 3 to such an extent that the cam rivet can be rotated
through actuation of the screw portion 14a, but will resist any further rotation due
to other external forces that may be exerted thereon during use by the other
components of the damping mechanism 4. A cam portion 14c¢ (see Fig. 9) of cam
rivet 14 cooperates with the slot 11d in adjustment plate 11 so that the adjustment
plate 11 moves left or right in Fig. 1 when the screw portion 14a is rotated. This
movement causes a corresponding movement of damper 10 to adjust the damping
effect thereof on slider 12, as will be explained in more detail below.

As the hinge assembly of Fig. 1 is closed to within about 15° of the closed
position, slider 12 is in a position to the left relative to its position shown in Fig. 1,
due to the resilient spring arms 10c and 10d of damper 10 pushing against the tabs
12b and 12¢ of slider 12. As the band arm 2 of the cabinet fixation section 1 comes
into contact with the angled face 12f of slider 12, this contact will force the slider to
move to the right in Fig. 1. The contact between tabs 12b and 12¢ of slider 12 and
resilient spring arms 10c and 10d of damper 10, combined with the resilient nature
of the spring arms, dampens the movement of band arm 2, and thus prevents “door
slap” when the cabinet door closes. The contact between tabs 12b and 12¢ and
spring arms 10c and 10d is shown more clearly in Fig. 7.

It can be appreciated that cabinet doors come in a variety of sizes and are
made of a variety of materials. Consequently, the force created when those doors
are closed varies as the size and materials of the doors vary. As such, smaller doors
made of a given material will require a softer damping effect than larger doors
made of the same material, for example.

In order to accommodate these required variations in damping effect, the
cam rivet 14 includes the cam portion 14¢ discussed above. Again, cam portion
14¢ cooperates with the elongate slot 11d formed through the base 11a of
adjustment plate 11 to allow damper 10 to be moved longitudinally within a slot 3a

(see Fig. 8) formed in the bottom surface of hinge cup 3. This allows the otherwise
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fixed spring constant associated with resilient spring arms 10c and 10d of damper
10 to exhibit a variety of damping forces against slider 12 simply by effectively
controlling the position of damper 10 and slider 12 relative to the band arm 2 of
cabinet fixation section 1. For example, if a stiffer damping effect is required, the
cam screw portion 14a could be rotated to adjust the rotational orientation of cam
portions 14¢ to move adjustment plate 11, and thus damper 10 within slot 3a of
hinge cup 3 towards the center of the hinge cup, which would effectively produce a
longer stroke in the movement of slider 12 once it comes into contact with band
arm 2. If a softer damping effect is desired, the cam screw portion 14a could be
rotated in the opposite direction to move the damper 10 within slot 3a away from
the center of hinge cup 3, which would effectively decrease the stroke of movement
of slider 12 when it comes into contact with band arm 2. By changing the stroke
length of slider 12, one can accomplish a variety of damping effects while still
using a damper of fixed spring constant.

The cover 13, shown in Fig. 6, essentially shields the component parts of
damping mechanism 4 from view once the hinge assembly is installed. The hole
13d in cover 13 allows easy access to the cam screw portion 14a for easy
adjustment of the tension of the damping mechanism 4.

Fig. 8 is a bottom view of hinge cup 3, and shows the position of the rivets
13b, 13c of cover 13, as well as main spring 5 that biases the band arm during
opening and closing of the cabinet door.

One of the primary benefits of the damping mechanism 4, shown in Figs. 1-
8, is that all of the components of the damping mechanism are contained within the
hinge cup. This requires minimal modifications to existing hinge cup designs and
also allows the damping function to be implemented as soon as the hinge assembly
is in position (as opposed to having a separate damper assembly that would require
separate installation on the cabinet).

Fig. 9 shows the component parts of Figs. 1-8 in an exploded view. The rivet
14 is rotatably fixed within cover 13 and the base 14b rides on the bottom surface

of adjustment plate 11. In this manner, rivet 14 holds all of the component parts of
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damping mechanism 4 as a sub-assembly before the damping mechanism 4 is snap
fit within hinge cup 3. In this regard, there are complementary recesses formed
within hinge cup 3 that will accept the outer profile of cover 13 so that the sub-
assembly can be snapped into place within hinge cup 3.

Fig. 10 is a cross-sectional view of a hinge assembly having a damping
mechanism in accordance with another embodiment of the present invention. This
hinge assembly also includes a cabinet fixation section 1 (having a band arm 2), a
hinge cup 3 and a damping mechanism 4 that is entirely contained within the hinge
cup.

The damping mechanism 4 in this embodiment takes the form of a mini
shock absorber positioned within a housing 21. The mini shock absorber includes a
plunger 20 and a spring 22 that biases the plunger 20 out of the housing as the
cabinet door is opened and the band arm 2 moves away from an inclined surface
20a of plunger 20. A suitable damping fluid (e.g., oil) is contained within the mini
shock absorber and provides the desired damping effect when the band arm 2
contacts the inclined surface 20a of plunger 20 as the cabinet door is closing.

Fig. 11 is a top perspective view of the hinge assembly shown in Fig. 10.
Fig. 11 shows that the housing 21 includes a semi-cylindrical portion 21a and two
flange portions 21b and 21c extending therefrom. The semi-cylindrical portion 21a
holds the mini shock absorber in position within hinge cup 3. Each of the flange
members 21b and 21c includes a slot passing therethrough that cooperates with a
rivet 23 and a cam mechanism 24, both of which are fixed to the bottom of hinge
cup 3. The cam mechanism 24 is essentially the same as the cam mechanism in the
embodiment shown in Figs. 1-9 in that, when the cam screw is rotated, the entire
housing 21, and thus the mini shock absorber, can be moved toward or away from
the center of hinge cup 3. This movement will affect the amount of damping
provided when band arm 2 contacts inclined surface 20a of plunger 20.

Fig. 11 shows that hinge cup 3 includes a slot 3a in which the mini shock
absorber can move in a linear fashion when the cam mechanism is rotated. By

constraining the mini shock absorber to slot 3a, the housing 21, and thus the mini
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shock absorber, is forced to move in a linear manner, constrained only by the
interaction of the slots in the flange members 21b and 21c with the rivet 23 and
cam mechanism 24, respectively.

Fig. 12 is a cross-sectional view of a hinge assembly having a damping
mechanism in accordance with another embodiment of the present invention. This
hinge assembly also includes a cabinet fixation section 1 (having a band arm 2), a
hinge cup 3 and a damping mechanism 4 that is entirely contained within the hinge
cup.

Figs. 13 and 14 are top and bottom exploded perspective views showing the
components of the damping mechanism 4 of Fig. 12. The damping mechanism 4 is
essentially a rotary damper, and as such, any known rotary damper could be used in
this embodiment. In the specific embodiment depicted in Figs. 12-14, the rotary
damper includes a gear 30 that rides on shaft 32 of rotary damper housing 31. The
internal portion of gear 30 and the external portion of shaft 32 include splines that
allow the gear to rotate freely in one direction, but engage the shaft 32 of rotary
damper housing 31 when rotated in the opposite direction. A stationary damping
disk 33 includes a shaft 33a that extends through a damper cover 34 and is fixed to
the bottom of hinge cup 3. Grease is positioned within the rotary damper so as to
provide dampened rotation of the rotary damper housing 31 with respect to
stationary damping disk 33.

Fig. 14 shows that slider 12 includes a gear rack 12f that engages the teeth of
gear 30. The splines (discussed above) will allow the slider 12 to move freely in
one direction, but move in a dampened fashion in the opposite direction.

Referring back to Fig. 13, a spring 25 is held within hinge cup 3 on a rivet
26 and functions to bias slider 12 towards band arm 2 as the cabinet door is opened.
The tension of spring 25 can be adjusted by adjustment screw 24 to increase the
damping effect of the rotary damper when necessary to accommodate heavier loads
(e.g., bigger cabinet doors).

The hinge assembly shown in Fig. 13 includes a cover 13 that is in position

to shield and hold the components of the damping mechanism 4 from view during
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use. The cover 13 is fixed to hinge cup 3 by rivet 26. Preferably, the cover 13 is
fixed to hinge cup 3 by rivets 26 and 27, as shown in Fig. 13. The cabinet hinge
assembly also includes hinge pin 28 which connects main spring 5 to band arm 2 of
cabinet fixation section 1, as shown in Figs. 13 and 14.

Figs. 15-17 show a damping mechanism according to another embodiment
of the present invention. The damping mechanism includes a slider 60 that is
mounted on the front end of a spring housing 61 by a T-head/T-slot joint (see Fig.
16). A spring 62 is positioned within spring housing 61 and the damping
mechanism is entirely contained within the hinge cup. A spring plug/cam follower
63 is inserted into an exposed end of spring 62. The rear end of spring plug/cam
follower 63 includes a slot 64 that cooperates with cam 80, as will be described
below.

The damping mechanism includes a cover 70, much like the other
embodiments described above. The cover 70 is dimensioned so as to snap into the
hinge cup 3 in a fixed manner. The cover 70 includes a recess 72 for receiving cam
80, as will be described below.

In the present embodiment, the cover 70 includes a groove 71 in the lower
surface thereof in which the spring housing 61 moves to ensure that slider 60
moves in a substantially linear manner relative to the hinge cup 3. As explained
above in connection with the other embodiments, the hinge cup 3 also includes a
slot 3a in which spring housing 61 moves to ensure substantially linear movement
of the slider 60 relative to the hinge cup 3.

Cam 80 includes an annular groove 81 that is dimensioned so as to snap-fit
within recess 72 of cover 70. The annular groove includes outwardly extending
protrusions that engage corresponding slots within recess 72 so that when cam 70 is
rotated to a given position, it will remain in that position until rotated again to
change the axial position of spring plug/cam follower 63. More specifically, cam
80 includes a disc portion 83 that rides within groove 64 formed on the rear end of
spring plug/cam follower 63. Cam 80 also includes a cam surface 82 that engages

the rear end of spring plug/cam follower 63 to change the axial position thereof,
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and thus change the biasing force exerted by spring 62 on spring housing 61, and

thus slider 60. As explained earlier in connection with other embodiments of the

present invention, the tension of the slider can be adjusted by rotating cam 80 to 1
one of four selected positions in the case of the embodiment shown in Fig. 15.

The damping mechanism also includes a damper 90 that controls the return
stroke of the slider when the associated cabinet door is closed. The damper 90
includes a cylindrical damper post 91 having an outwardly extending flange 92 and
ratchet teeth 93 formed on the lower end thereof. The upper end of damper post 91
is rotatably fixed within a damper housing 95 formed in cover 70. The damper
housing 95 includes a fluid, a grease material, or air that provides a desired
resistance to rotation of the damper post 91 relative to damper housing 95. As
such, an o-ring seal 94 is positioned between flange 92 and the opening of damper
housing 95. A plurality of slots 91a are formed through the wall of damper post 91
so that the fluid or grease material can access the interior and exterior of damper
post 91 within damper housing 95.

Damper 90 also includes a damper arm 96 that has an internal ratchet arm 97
with teeth that engage ratchet teeth 93 on the lower portion of damper post 91 (see
Fig. 17). The damper arm 96 engages a notch 65 in the lower surface of spring
housing 61 (see Fig. 16).

As the associated cabinet door is opened, the spring 62 forces spring housing
61, and thus slider 60, in a direction away from the cover 70. This in turn causes
damper arm 96 to rotate towards the top of the page in Fig. 17. The orientation of
the ratchet teeth as shown in Fig. 17 is such that the teeth will not impede this
particular movement of the damper arm 96. However, when the associated cabinet
door is closed, the damper arm 96 rotates in the opposite direction so that the
ratchet teeth on internal ratchet arm 97 and the ratchet teeth 93 on the lower portion
of damper post 91 engage one another, and thus cause damper post 91 to rotate
within damper housing 95. Again, the presence of the damping fluid or grease

within damper housing 95 will impede the rotation of damper post 91, and thus
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dampen the force that the cabinet door exerts on the damping mechanism as a
whole.

Figs. 16 and 17 also show that cover 70 includes a stop member 73
positioned near each damper arm 96. These stop members are designed to control
the extent to which cover 70 is snapped into hinge cup 3 to prevent over-
compression of the damper mechanism, and thus ensure that the damper posts 91
and damper arms 96 can move freely within hinge cup 3.

Figs. 18-21 show a damping mechanism according to another embodiment
of the present invention. Like the embodiment shown in Figs. 15-17, the damping
mechanism according to this embodiment also includes a slider 100 that is mounted
on the front end of spring housing 101 by a T-head/T-slot joint and the damping
mechanism is entirely contained within the hinge cup. A spring 102 is positioned
within spring housing 101, and a spring plug/cam follower 103 is inserted into an
exposed end of spring 102. The rear end of spring-plug/cam follower 103 includes
a slot 104 that cooperates with a cam 105 in the same manner as described above in
connection with Figs. 15-17.

The damping mechanism shown in Fig. 18 includes a combined
cover/housing 106, which, like the other embodiments described above, is
dimensioned so as to snap into the hinge cup 3 in a fixed manner. The cover 106
includes a recess 107 for receiving the cam 105 in the same manner as described
above in connection with Figs. 15-17. The cam 105 interacts with the spring
plug/cam follower 103 to change the axial position of the slider 100 in the same
manner as described earlier herein.

The spring housing 101 includes laterally extending linear gear parts 101a,
101b that ride within channels 108a, 108b formed in the cover/housing 106 as
shown in Fig. 19. The bottom surface of spring housing 101 moves within slot 3a
in hinge cup 3 in the same manner as described above in connection with the other
embodiments.

A pair of dampers 110 are rotatably fixed within a pair of damper housings

111 formed in cover/housing 106, and include gear members 112 that cooperate
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with the gears parts 101a, 101b to control the return stroke of slider housing 101,
and thus slider 100, much in the same manner as described above with respect to
Figs. 15-17.

Fig. 20 shows that each damper 110 includes a damper post 113 having
longitudinally extending ribs formed on the outer surface thereof. Those ribs
interact with ratchet teeth 114 formed on the interior surface of gear 112 to provide
the same type of one-way resistance described above with respect to damper arms
96 shown in Figs. 15-17. Fig. 21 shows the interaction between these ribs and
ratchet teeth to provide one-way resistance to movement.

Figs. 22 and 23 show a damping mechanism according to another
embodiment of the present invention. As with the other embodiments, the damping
mechanism shown in Figs. 22 and 23 includes a cover 106 that is dimensioned so as
to snap into hinge cup 3 in a fixed manner. The damping mechanism includes a
slider 120 and a cylinder housing 121 and the damping mechanism is entirely
contained within the hinge cup. Fixed within the cylinder housing 121 are a pair of
spring guide rods 129 that carry springs 130. The slider 120 includes a cylinder rod
122 that is fixed to a piston plate 126 through a cylinder cap 123, a cylinder seal
124 and a cylinder seal support plate 125 (which is fixed to cylinder seal 124). A
piston seal 127 has a piston seal support plate 128 fixed thereto, and both are
connected to piston plate 126. Holes are positioned through piston seal support
plate 125, piston plate 126, piston seal 127 and piston seal support plate 128 so that
those parts can slide along spring guide rods 129 when slider 120 moves relative to
cylinder housing 121. The cylinder cap 123 is fixed within the end opening of
cylinder housing 121 so that all the parts discussed above are contained within the
cylinder housing 121 in a fluid-tight manner.

The piston return springs 130 bias slider 120 away from cylinder housing
121. A fluid contained within cylinder housing 121 dampens the return stroke of
slider 120 for the same reasons discussed above with respect to the other

embodiments. An air bubble absorber 131 is positioned within a holding member
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132 inside cylinder housing 121 so as to remove any air bubbles from the fluid
contained within cylinder housing 121. |

Fig. 23 shows that cylinder housing 121 includes a rearwardly extending ]
ratchet arm 133 that includes gear teeth 133a that cooperate with ratchet teeth 136
formed on the bottom surface of cover 106. A tab 134 (see Fig. 22) extends
upwardly from ratchet arm 133 through a hole 135 in cover 106. Once installed in l
a cabinet, tab 134 can be manipulated to change the position of ratchet arm 133 |
with respect to the ratchet teeth 136, and in turn change the extension position of
cylinder housing 121, and thus slider 120, relative to the cover 106.

Figs. 24-32 show a damping mechanism in accordance with another
embodiment of the present invention. The damping mechanism includes a cover
206 and a slider housing 212 that includes an internal piston assembly and the

damping mechanism is entirely contained within the hinge cup. The cover 206 in

dimensioned so as to snap into a hinge cup, such as hinge cup 3, in a fixed manner.
In this embodiment, the hinge cup cover 206 has a substantially half circle shape
with the straight side including a notched area 202 extending substantially through
the center section of the straight side, as shown in Fig. 24.

The slider housing 212 includes flange parts 213a, 213b on side surfaces and
an inclined surface 204 on one end, similar to previously disclosed embodiments.
The slider housing 212 also includes slide grooves 219a, 219b on an upper surface
of slider housing 212.

As shown in Fig. 26, when the damping mechanism 200 is inserted into a
hinge cup, retaining snaps 210 engage in slots in the lower surface of the hinge cup
to fix the damping mechanism 200 in the hinge cup. The retaining snaps can be
released by disengaging the retaining snap 210 from the slot in the lower surface of
the hinge cup. For example, in this embodiment, a thin object, such as a
screwdriver, can be inserted through snap release openings 208, shown in Figs. 24
and 26, to press down on retaining snap 210 to disengage the retaining snap 210

from the slot in the lower surface of the hinge cup.
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Flange parts 213a, 213b include openings 214a, 214b. Spring guide rods
217a, 217b, which are attached to spring guide rod mounting points 218a, 218b on
an interior edge of hinge cup cover 206, as shown in Fig. 27, extend through
openings 214a, 214b in the flat face of flange parts 213a, 213b to extend
substantially parallel to the direction of movement of slider housing 212. Springs
216a, 216b are mounted between flange parts 213a, 213b and spring guide rod
mounting points 218a, 218b.

When mounted between the flat face of flange parts 213a and 213b and
spring guide rod mounting points 218a and 218b, respectively, with spring guide
rods 217a and 217b extending therethrough via openings 214a and 214b,
respectively, springs 216a and 216b bias slider housing 212 to extend in a direction
directly away from notched area 202 of hinge cup cover 206. Alternatively, in one
embodiment of the present invention, springs 216a and 216b are mounted between
flange parts 213a and 213b and spring guide rod mounting parts 218a and 218b
without spring guide rods 217a and 217b.

Extending from the lower surface of hinge cup cover 206 are slider guides
220a, 220b that are positioned and complementarily shaped so as to be inserted into
slider housing guide grooves 219a, 219b when hinge cup cover 206 is mounted into
the hinge cup, as shown in Fig. 24. Slider guides 220a, 220b extend parallel to the
direction of movement of slider housing 212 providing directional stability for
slider housing 212.

With reference to Figs. 27-29, fixed within the slider housing 212 is a piston
assembly which includes piston rod 222, shaft seal housing 223, o-ring 224, foam
body 225, piston 226 and piston seal 227 (as shown assembled in Fig. 28 and in an
exploded view in Fig. 29). The piston assembly 221 is oriented so that the piston
seal 227 extends from beneath the notched area 202 of cover 206 and the piston rod
222 is fixed to cover 206 by piston rod mount 228 with shaft seal housing 223 in
contact with piston rod mount 228, as shown in Fig 27.

The piston assembly is fixed within slider housing 212 so that all the parts

discussed above are contained within the slider housing 212 in a fluid-tight manner,
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as shown in Fig. 31. Shaft seal housing 223 and o-ring 224 provide a liquid tight
barrier or seal at the open end of slider housing 212 and piston 226 and piston seal
227 reside within slider housing 212, as shown in Fig. 31. The sealed interior space
contained within slider housing 212 also encompasses foam body 225, which is a
bubble absorber that is attached to piston rod 222 and can move along piston rod
222 within the interior space. A damping medium, such as a viscous fluid (oil,
grease) or air, is contained within the sealed interior space within slider housing
212. The piston 226 includes one or more orifices or openings through which the
damping medium flows when the piston slide damper assembly 200 is actuated, as
shown in Fig. 32. The orifices in piston 226 can be sized to provide the desired
level of damping for cabinet doors of different sizes and weights.

Referring to Fig. 31, when the cabinet door is being closed, the dampening
medium flows from a first damping medium chamber 230 around piston seal 227
and through the one or more orifices in the piston 226 into a second damping
medium chamber 231. The resistance provided by the damping medium flowing
around piston seal 227 and through the orifices of piston 226 dampens the
movement speed or force of the cabinet door as it closes toward the cabinet
housing. As the cabinet door is moved from the closed position, springs 216a,
216b bias the slider housing 212 in the opposite direction, and the medium flows in
the opposite direction within slider housing 212.

While the present invention has been particularly shown and described with
reference to the preferred mode as illustrated in the drawing, it will be understood
by one skilled in the art that various changes in detail may be effected therein
without departing from the spirit and scope of the invention as defined by the

claims.
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WHAT IS CLAIMED:
1. A hinge assembly for mounting a door to a housing, comprising:
a housing fixation section;
a hinge cup pivotally connected to the housing fixation section; and
a damping mechanism positioned entirely within the hinge cup to dampen

movement of the door as it closes on the housing.

2. The hinge assembly of claim 1, wherein the damping mechanism comprises

a slider that is moveably coupled within the hinge cup.

3. The hinge assembly of claim 2, wherein the dampening mechanism further
comprises a biasing member to urge the slider from a first position in the hinge cup

to a second position in the hinge cup when the door is opened.

4, The hinge assembly of claim 2, further comprising a mechanism for

adjusting the initial position of the slider with respect to the hinge cup.

5. The hinge assembly of claim 4, wherein the mechanism for adjusting the
initial position of the slider is a cam rivet that is press fit within the hinge cup but

can be rotated to an extent by an integral cam screw.

6. The hinge assembly of claim 5, wherein the damping mechanism further

comprises a cover that includes a hole that allows access to the cam screw.

7. A hinge assembly for mounting a door to a housing, comprising:

a housing fixation section;

a hinge cup pivotally connected to the housing fixation section; and

a damping mechanism positioned entirely within the hinge cup to dampen
movement of the door as it closes on the housing, said damping mechanism
comprising a slider, a biasing member, a damper and a cover, wherein the slider is
moveably coupled within the hinge cup, the biasing member urges the slider in a

first direction within the hinge cup, the damper dampens movement of the slider in
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a second direction, opposite said first direction, within the hinge cup, and the cover

holds the slider, damper and biasing member within the hinge cup.

8. The hinge assembly of claim 7, further comprising a mechanism for
adjusting the initial position of the slider with respect to the hinge cup, and thus

control a damping force exhibited by the damper.

9. The hinge assembly of claim 8, wherein the mechanism for adjusting the
initial position of the slider is a cam rivet that is press fit within the hinge cup but

can be rotated to an extent by an integral cam screw.

10.  The hinge assembly of claim 9, wherein the cover includes a slot that allows

access to the cam screw.
11.  The hinge assembly of claim 7, wherein the biasing member is a spring.

12. A hinge assembly for mounting a door to a housing, comprising:

a housing fixation section;

a hinge cup pivotally connected to the housing fixation section; and

a damping mechanism, positioned entirely within the hinge cup to dampen
movement of the door as it closes on the housing, said damping mechanism
comprising a cover, a slider housing moveably coupled to the cover, a biasing
member, and a piston assembly positioned within the slider housing, wherein the
biasing member urges the slider housing in a first direction within the hinge cup,
and the piston assembly dampens movement of the slider housing in a second

direction, opposite said first direction, within the hinge cup.

13.  The hinge assembly of claim 12, wherein the slider housing comprises at
least one slide groove on an upper surface thereof that is complimentary in shape to
at least one slider housing guide on a lower surface of the cover to limit the
direction of movement of the slider housing with respect to the cover to a single

axial direction.
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14.  The hinge assembly of claim 12, wherein the slider housing further
comprises at least one flange part on a side surface thereof that cooperates with the
biasing member to urge the slider housing in said first direction within said hinge

cup.

15.  The hinge assembly of claim 12, wherein the piston assembly further

comprises a piston rod, a shaft seal, a piston and a piston seal.

16.  The hinge assembly of claim 15, wherein the piston and piston seal are

fixedly attached to the cover via the piston rod.

17.  The hinge assembly of claim 16, further comprising a damping fluid within
the slider housing, wherein the piston includes orifices extending therethrough to
allow the damping fluid to move between opposite ends of an interior of the slider

housing as the slider housing moves relative to the hinge cup.
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