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DUAL PIVOT HINGE ASSEMBLY

This application is a continuation-in-part
application of U.S. application number.08/943,883, now
pending.

BACKGROUND OF THE INVENTION

This invention pertains to the art of hinges and
more particularly to an improvement in hinges wherein the
hinge has two separate pivot points, yielding a unique
geometry.

The invention is particularly applicable to hinges
for enclosures with doors where issues of clearance of
the door with respect to the cabinet are critical where
it is desired to open the enclosure door to one hundred
eighty degrees or more. The principal object of the
invention is to provide a hinge that is capable of
opening one hundred eighty degrees. or more using two
separate pivot points in a single hinge.

SUMMARY OF THE INVENTION

It is accordingly an object of the present invention
to provide a new and improved hinge that has the
capability to open a door on a cabinet a full one-hundred
eighty degrees by providing two pivot points: a first
pivot point to swing the door out to, for example, ninety
degrees, and a second pivot point, linked to the first
pivot point, to allow the door to pivot a full one
hundred eighty degrees.

A coil spring is optionally provided which may used

as a compression spring alone or a combination
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compression and torsion spring.
A hinge is provided having an interior pivot

point and an exterior pivot point for mounting a door to
a frame, with the door éapable of moving in an opening

5 direction and a closing difection such that the door is
capable of opening a full one hundred eighty degrees.
The hinge has a lower bracket mounted on a frame, a
central pivot link rotationally attached to the lower
bracket, an exterior pivot pin extending between the

10 lower bracket and.tﬁe central pivot link providing for
rotational movement of the pivot link with respect to the
lower bracket -around the exterior pivot point, an upper
bracket -for mounting the upper bracket on the door, an
interior pivot pin, parallel to the exterior pivot pin,

15 extending between the upper bracket and the central pivot

link providing for rotational movement of the door with
respect to the central pivot link around the interior
pivot point, and a spring for urging the central pivot
link against the lower bracket whereby increased

20 - longitudinal load is placed on the central pivot link
against the lower bracket and for applying torgque from
the lower bracket to the central pivot link in the
opening direction of the door. |

It is another object of the present invention to

25 provide a new and improved hinge that provides a full one
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hundred eighty degrees of travel, using two pivot points,
that mounts oh the outside of a cabinet frame.
It is another object of the present invention to
provide a new and improved hinge that provides a full one
hundred eighty degrees of travel, using two pivot points,

that has at least one detent point where the door is held

. in a closed position and optionally one or more opened

positions.

t is a further object of the present invention to
provide a new and improved hinge that provides a full one
hundred eighty degrees of travel, using two pivot points,
that allows the door to smoothly open to full rotation.

It is a still further object of'the present
invention to provided a new and improved hinge that
provides a full one hundred eight eighty degrees of
travél, using two pivot points, that utilizes a spring
that applies a torsional load to the linkage in the
opening direction to ensure that the various components
of the linkage occur in a proper sequence to prevent
jamming and possible over-stressing of hinge components.

Other objects and advantages of the present
invention will become apparent from the following

description taken in conjunction with the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a pérspective view of the dual pivot hinge
assembly of one embodiment of the present invention, with
the hinge in the closed position.
5 : FIG. 2 is an exploded perspective view of the
embodiment of FIG. 1.
FIG. 3 is a back view of a lower bracket of the -
hinge assembly of FIG. 1.
' FIG. 4 is a top view of the lower bracket of the
10 . hinge assembly of FIG. 1. |
FIG. 5 is a front view of the lower bracket bf the
hinge assembly of FIG. 1.
' FIG. 6 is a left side view of the lower bracket of
the hinge assembly of FIG. 1.
15 o : FIG. 7 is a right side view of an upper arm bracket
of the hinge assembly of FIG. 1.
FIG. B is a top view of the upper arm bracket of the
hinge assembly of FIG. 1. |
FIG. 9 is a front view of the upper arm bracket of
20 _ the hinge assembly of FIG. 1.
FIG. 10 is a top view of a central pivot link of the
hinge assembly of FIG. 1.
FIG. 11 is a left side view of the central pivot

link of the hinge assembly of FIG. 1.
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" FIG. 12 is a bottom view of the central pivot link

of the hinge assembly of FIG. 1.

FIG. 13 is a right side view of a radially cammed
interior pivot pin of the hinge assembly of FIG. 1.

FIG. 14 is a back view of the radially cammed
interior pivot pin of the hinge assembly of FIG. 1.

FIG. 15 is a top view of the radially cammed
interior pivot pin of the hinge assembly of FIG. 1.

FIG. 16 is a top assembly view of the hinge assembly
of FIG. 1 as mounted in a cabinet, depicting the cabinet
and cabinet door in phantom lines, with the cabinet door-
in a closed position.

FIG. 17 is a top assembly view of the hinge assembly

of FIG. 1 as mounted in a cabinet, depicting the cabinet

~ and cabinet door in phantom lines, with the cabinet door

in a first opened position with the door opened ninety
degrees.

- FIG. 18 is a top assembly view of the hinge assembly
of FIG. 1 as mounted in a cabinet, depicting the cabinet
and cabinet door in phantor lines, with the cabinet door
in a second opened position with the door opened one
hundred eighty degrees.

FIG. 19 is a front view of the hinge assembly of
FIG. 1, with the cabinet door depicted in phantom lines

in the second opened position.
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FIG. 20 is a left side view of the hinge assembly of
FIG. 19 with the central pivot link shown partially
cutaway and the radially cammed interior pivot pin not
shown.

FIG. 21 is a top view of an a;ternate embodiment of
the hinge assembly of FIG. 1, wherein the door may be
opened greater than 180 degrees, depicted mounted on a
cabinet in phantom lines with the cabinet door central
pivot link shown in the opened position and the radially

cammed interior pivot pin shown in a mid-way opened

- position, such that the cabinet door is opened 135

degrees.

FIG. 22 is a partial perspective view of a door to
be used with the hinge invention of FIG. 1 showing a cut-
out for proper himnge clearance.

FIG. 23 is an exploded perspective view of a second
alternate embodiment of a dual pivot hinge assembly with
an alternate spring that applies both longitudinal and
torsional force.

FIG. 24 is a partial exploded perspective view of
FIG. 23 depicting the relationship between the spring and

central pivot link.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now in detail to the drawings, wherein
like reference numerals indicate like elements throughout
the several views, there is shown in Figs. 1 a dual pivot
hinge assembly 10 in accordance with a preferred
embodiment of the present invention.

The dual pivot hinge assembly 10 of one
preferred embodiment of the present invention has five
major functional components: a lower bracket 20, a
central pivot link 40, an upper bracket 60, an upper
pivot pin 70, and lower pivot pin 80.

The dual pivot hinge assembly 10 has two pivot

points, an interior pivot point 14 preferably positioned

- adjacent a door of a cabinet, and an exterior pivot point

12 preferably positioned adjacent the frame 16 of the
cabinet. The lower mounting bracket 20 connects the
hinge assembly 10 to a cabinet 16, while mounting means
62 on an upper mounting bracket 60 integral to upper
pivot pin 70 connects the mounting bracket 60 of pivot
pin 70 to the cabinet door 15 (See FIGS. 16-20). 1In
addition, the dual pivot hinge includes a central pivot
link 40 pivotally located between each of the two pivot

points 12 and 14. The central pivot link 40 is pivotally

.attached to both the upper mounting bracket 60 and the
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lower mounting bracket 20 by upper pivot pin 70 and lower
pivot pin 80 respectively such that the upper pivot pin
70 acts to swing the central pivot link 40 and therefore
the cabinet door 15 around the exterior pivot point 12.
The lower pivdt pin 80 allows the central pivot link 40
to be moved rotationally about the ekterior pivot point
12 for a set rotational amount of freedom. |

- Upon assembly, the lower mounting bracket 20 which

is associated with the exterior pivot point:lz is mounted

to the frame of the cabinet 16, The upper pivot pin 70

which is the actual hinge point for the interior pivot
point 14, is mounted to a flange or edge of the cabinet
door 15. |

Lower  mounting bracket 20 may be mounted on a door
frame 16 using mounting means such as holes 25, 27.

In operation, the interior pivot point 14 and
exterior pivot point 12 are each limited in rotational
freedom by various stop meanswtd, for example, 90
degrees, so that the total amount of rotation of the
device is, for example, 180 degrees. In alternative
embodiments, the pivot points may each allow for a
greater or lesser amount of rotation than the 90 degrees
indicated above, such that any desired angle may be used.

For example, the exterior pivot point 12 may be limited

to rotate 30 degrees, while the interior inot point 14
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may be limited to rotate 70 .degrees. Chénging the amount
of travel of rotation may effect the clearances of a door
and hinge relative to a cabinet.
An important characteristic of the present invention
is a cam feature which governs the proper'sequence of

pivoting the door 15 with respect to the cabinet 16. As

-the door 15 is opened from zero to ninety degrees, the

exterior pivot point 12 rotates while the interior pivot
point 14 remains stationary. Subsequently, when the doo;

15 is rotated from ninefy degrees to one hundred. eighty’

degrees, the interior pivot point rotates while the

exterior pivot point remains stationary. Closing the
door 15 entails the exact opposite motion: first the
interior pivot point 14 rotates, then the exterior pivot
point 12 rotates. As will be described below, cammed
surfaces are shaped to be easier to rotate the door 15 in
one direction than the other to accomplish this result.
This could also be accomplished by a clutch or ratchet
means.

The amount of rotation of each of the two pivot
points 12, 14 are regulated by stop means associated with
each of the two pivots points 12, 14.. In the present
invention, there is no stop means at the exterior pivot
point, when the door 15 is fully closed, allowing the

door to close completely, regardless of variations in
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gasketing or door/frame construction.
The stop means at the exterior pivot point 12, i.e.
when the door 15 is opened nihety degrees, occurs at a

point where an extension 26 provided on a lower surface

- 0of the lower bracket 20 interacts with a slot 43 formed

in a lower surface of the central pivot link 40. See
FIGS. 12 and 17.

The first stop on the interior pivot point, i.e.
when the door 15 is opened to, for example, one hundred
éighty.degrees, is regulated by edge 150 of the central
pivot link interacting with the edge of the door (FIG.
18). The.second stop on the interior pivot point, i.e. .
when the door is closed to ninety degrees, is regulated
By edge 151 interacting with the inside surface of the
door (FIGS. 16 and 17). Also, in order to provide a
detent means to hold the door open to, for example,
ninety degrees and, for example, one hundred eighty
degrees, the interior pivot point'comprises.a'cammed_
interface between the upper pivot pin 70, located on the
upper bracket 60 at the interior pivot point 14, and the
central pivot link 40 at the interior pivot point 14.
Structurally, the upper surface 46 of the link 40 and
lower surface 64 of the upper bracket 60 attached to the

upper pivot pin 70 each have a plurality of raised cammed

. . lobes on a cammed. surface 48, 68, preferably formed so
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that they are steep in one direction and shallow in the
other direction. The plurality of cammed surfaces 68
adjacent the upper pivot pin 70 and a like number of
cammed surfaces 48 on the central pivot link 40 allow the
door 15 to "snap™ into position, at for example two
points that are ninety degrees apart. By design, in
operation, it may be preferable to design these.cammed
surfaces 48, 68 to be more difficult, i.e. require more
force, to rotate the cabinet door 15 at the interior

pivot point 14, for example clockwise, in the direction

of steep surfaces, and easier to rotate the cabinet door

15 at the interior pivot point 14 counterclockwise in the
direction of shallow cammed surfaces. See FIGS. 17 and
18.

In operation, when the door 15 moves from a closed
position (FIG. 16) to the ninety degree opened position
(FIG. 17) by exterior pivot point 12 as described above,
the door 15 is level until there is a rotation of the
door 15 of slightly less than ninety degrees such that
the door 15 is in a raised position in order to clear the
cabinet frame 16. At approximately ninety degrees, the
central pivot link 40 is moved slightly downward due to
an angled step 28 on the lower bracket 20. The central
pivot 1link 40 and therefore the cabinet door 15 are urged

downward due to the weight of the cabinet door 15 and
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also due to an optional biasing means such as spring 72
mounted between the lower mounting bracket 20 and the
central pivot link 40. This provides a detent position
at ninety degrees. Thereafter, continued rotation of the
door 15 occurs at the interior pivot point 14 which
pushes the door 15 slightly up intermittently due to the
cammed surfaces. In order to close the door 15, the
opposite motion occurs. Additionally, the angled step 28
on the lower bracket 20 allows the door 15 to be closed
since the link ‘40 will ride up on the angled surface of
the step 28 by rotating the door 15, without having to
physically lift up the door 15 by other means.

As described above, cammed features of the hinge 10
govern the proper sequence of pivoting the cabinet door
15 with respect to the cabinet frame 16. The motion is

as follows: upon opening the door 15 zero to ninety

- degrees, the interface between the central pivot link 40

and the lower bracket 20 where the exterior pivot point
12 is located is a flat surface, allowing for easy

rotation. The interface between the central pivot link

.40 and the upper bracket 60 is a "steep" cam surface, so

rotation occurs around the exterior pivot point 12 rather
than the lower bracket 20, pivot point 14. Just before
ninety degrees, the link 40 drops down a steep cam

surface, angled step 28, so it will not tend to rotate
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backwards, and at ninety degrees, the ekterior pivot
point 12 comes to a positive stop. Further rotation of
the door will cause the interior pivot point 14 to rise
over its steep cam and proceed open to one hundred eighty
degrees, where it is held by the detent inherent in the
cam. Rotation past one hundred eighty degrees is
prevented due to the interference between the central
pivot link 40 and the door edge. When closing the door
15 from one hundred eighty to ninety degrees, the
interior pivot point 14 rises over shallow cam 48, 68,
while the exterior pivot point 12 is held in place by its
steep cam slope, angled step 28. At ninety degrees,
further rotation at the interior pivot point 14 is
prevented by interference between the central pivot link
40 and the inside surface of the door 151 (FIGS. 2 and
16) . From ninety degrees to zero degrees, the exterior

pivot point is then forced to rise over its steep cam,

because the interior pivot point 14 cannot rotate.

Variations can occur with respect to the amount of
angle of the cammed surfaces, which are preferably
primarily selected based on the weight of the door 15.

In a preferred embodiment of the dual pivot hinge

assembly 10 of the present invention, the central pivot

‘link 40 and optional spring 72 are rotatably attached to

the lower mounting bracket 20 by a top member of lower
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bracket 22. As can be seen in FIGS. 1 énd 2, top member
of lower bracket 22 may be screwed in place ﬁsing slot
through hole 25 (also may be used as a mounting hole) and
pressed into place by knurling 82 into hole 23 on lower
pivot pin 80 such that the central pivot link 40 and
spring 72 are captivated on lower pivot'pin 80, but are
free to rotate. - Central pivot link also is free to move
longitudinally for a small distance on the lower pivot

pin 80 and is urged down by spring 72. Therefore, only

.upper pivot pin 70 integral to upper bracket 60 is

separate hardware. All other elements of hinge 10 are a

- single assenmbly.

Finally, FIG. 22 depicts cabinet door 15 having
special cut-out 18, designed to give proper clearance for
the hinge 10 of the present invention. Mounting holes 19
are shown which mount to upper mounting bracket 60.

As an alternate embodiment of a Dual Pivot Hinge
Assembly 10’ és depicted in FIGS. 23 and 24, the spring
72’ may also provide means to add additional torsional
force to the hinge assembly 10’.

To add this torsional means, the coil'spring 727 of
this alternate embodiment is preferably a combination
torsion and compression spring. This is accomplished by
forming the upper spring end 74 so as to engage the top

member 22’ of the lower bracket 20’ with one end of the



10

15

20

25

WO 99/18317 | PCT/US98/19846

15

spring and the lower spring end 73 with the central pivot
link 40. To achieve engagement of the spring ends 73 and
74, the spring ends 73,'74 mate with matching grooves or

holes 75 in the central pivot link 40’ and top member 22’
of lower bracket 20’ respectively. The groove 75 in the
upper bracket 60’ is not shown, but is substantially the

same as that shown in the central pivot link 40’.

In general, the spring 72’ serves to control the
pivoting motion of the central pivot link 40’ when
rotating about exterior pivot point 12’ by biasing the
central pivot link 40’ to the lower surface 21 of the-
lower bracket 20’. As previously described, during
rotation of the door from the closed position to the
ninety degree .position, the steep cam surfaces of the
upper bracket 60’ and central pivot link 40’ transmit
torque to the central pivot link 40’, overcoming the

friction between the central pivot link 40’ and the fork

- 20", such that the central pivot link 40’ rotates out

ninety degrees, riding down the angled step 28’ of the
lower bracket 20’. The rotation of the central pivot
link 40’ is then stopped by a vertical surface, as
described above with respect to the first embodiment, of
the lower bracket 20’ so that further rotation of the
door causes the upper bracket 60’ to ride up ﬁhe steep

cam surfaces so that the door can pivot about pivot point
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14’ .,
Under certain door load conditions which affect the

weight, size, and height to width ratio of the door, the

friction between the central pivot link 40’ and the lower

bracket 20’ is too high to be overcome by the torque of
the upper bracket 60’ on the steep cam sﬁrfaces of the
central pivot link 40’ (see door 15 of FIG. 21 of similar
first embodiment). In these cases, it is advantageous
to provide additional torque to the central pivot link

40’ in the opening direction (clockwise in FIG. 23) to

. ensure that the central pivot link 40’ rotates out before

the door begins, via upper bracket 60’, to rotate about

the central pivot link 40. If the rotation of parts
occurs out of sequence, the surface of the door may jam
within the hinge 10 structure preventing proper opening
of the door and possible over stressing the hinge
components to failure. The added torsional means
provides additional torque in the opening direction
(clockwise for the hinge shown in FIG. 23) to achieve
this result.

It will be recognized by those skilled in the art
that changes may be made in the above described
embodiments of the invention without departing from the
broad inventive concepts thereof. It is understood,

therefore, that this invention is not limited to the
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particular embodiments disclosed, but is intended to
cover all modifications which are within the scope and

spirit of the invention as defined by the appended
~claims.



WO 99/18317 PCT/US98/19846

18 AR A

CLAIMS

1. A hinge having an interior pivot point and an
exterior pivot point for mounting a door to a frame,
comprising:

a) a lower bracket having mounting means to mount
the lower bracket on the frame;

b) a central pivot link rotatiomnally attached to

- the lower bracket:;

c) an exterior pivot pin extending between the
lower bracket and the central pivot link
providing for rotational movement of the pivot
link with respect to the lower bracket around
the. exterior pivot point:

d) an upper bracket having mounting means to mount
the upper bracket on the door; and

e) an interior pivot pin, parallel to said
exterior pivot pin, extending between the upper
bracket and the central pivot link providing
for rotational movement of the door with
respecﬁ to the central pivot link around the

interior pivot point.

2. The hinge of c¢laim 1, including exterior pivot

detent means for providing at least one detent position

“This Sheet Has Been Rep laced
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located for the central pivot link with respect to the

19

lower bracket.

3. The hinge of claim 1, including exterior pivot
detent means for providing at least one detent position
located where the central pivot link is rotated to a

fully extended position relative to the lower bracket.

4, The hinge of claim 1, including interior pivot
detent means for providing at least one detent position

for the upper bracket with respect to the central pivot

_link.

5. The hinge of claim 2, including biasing means for
urging the central pivot link against the lower bracket
whereby increased longitudinal load is placed on the

central pivot link against the lower bracket.

6. the hinge of claim 1, including at least one
rotation stop point that limits rotational movement of

the central pivot link with respect to the lower bracket.

7. The hinge of claim 1, wherein the interior pivot
detent means including a cammed surface, the cammed

surface having a plurality of cam lobes located integral

This Sheet Has Been Replaced
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to the upper bracket adjacent and radially around the

20

interior pivot pin and also including a'méting cammed
surface, having a like plurality of mating cam lobes
located integral to the central pivot link and radially

around the interior pivot pin.

8. A hinge having an interior pivot point and an

exterior pivot point for mounting a door to a frame,

; _ comprising:

a) - a lower bracket having mounting means to mount
the lower bracket on the frame;

b} a central pivot link rotationally attached to
the lower bracket:;

c) an exterior pivot pin extending between the

lower bracket and the central pivot link

providing for rotational movement of the pivot
link with respect to the lower bracket around
the exterior pivot point;

1 o d) an upper bracket having mounting means to mount

the upper bracket on the door;

‘e) - an interior pivot pin, parallel to said
exterior pivot pin, extending between the upper
bracket and the central pivot link providing
for rotational movement of the door with

respect to the central pivot link around the

! This Sheet Has Been Replaced
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interior pivot point;
f) exterior pivot detent means for providing at
least one detent position located where the
central pivot link is rotated to a fully
extended position relative to the lower
bracket;

- g) .interior pivot detent means for providing at
least one detent position for the upper bracket
with respect to the central pivot link; and

h). biasing means for urging the central pivot link
against the lower bracket whereby increased
load is placed on the central pivot link

against the lower bracket.

9. The hinge of claim 8, including at least one
rotation stop point that limits rotational movement of

the central pivot link with respect to the lower bracket. -

10. The hinge of claim 8, wherein the interior pivot
detent means including a cammed surface, the cammed
surface having a plurality of cam lobes located integral
to the upper bracket adjacent and radially around the
interior pivot pin and also including a mating cammed
surface, having a like plurality of cam lobes located

integral to the central pivot link:and radially around

[
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the interior pivot pin.

11. The hinge of claim's, including cémming means to
compel the exterior pivot point to fully rotate for the
entire travel of the exterior pivot point prior to the
interior pivot permitting motion when the door is opened
and that compels the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior
to the exterior pivot point permitting motion when the

door is closed.

12. A hinge having an interior pivot point and an
exterior pivot point for mounting a door to a frame,
comprising:

a) a lower bracket having mounting means to mount
-the lower bracket on the frame;

b) a central pivot link rotationally attached to
the lower bracket;

c) an exterior pivot pin extending between the
lower bracket and the central pivot link
providing for rotational movement of the pivot
link with respect to the lower bracket around
the exterior pivot point:

d) an upper bracket having mounting means to mount

the upper bracket on the door;

This Sheet Has Been Reéplaced -
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an interior pivot pin, parallel to said
exterior pivot pin, extending between the upper
bracket and the central pivot link providing
for rotational movement of the door with
respect to the central pivot link around the
interior pivot point;
exterior pivot detent means for providing at
least one detent position located where the
central pivot link is rotated to a fully

extended position relative to the lower

‘bracket:;

interior pivot detent means for providing at
least one detent position for the upper bracket
with respect to the central pivot link;
biasing means for urging the central piﬁot link
against the lower bracket whereby increased
load is placed on the central pivot link
against the lower bracket;

at least one rotation stop point that limits
rotational movement of the central pivot link
with respect to the lower bracket; and

wherein the interior pivot detent means

includes a cammed surface, the cammed surface

- having a plurality of cam lobes located

integral to the ﬁpper bracket adjacent and

I
Has Been Replaced
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radially around the interior pivot pin and also
includes a mating éammed surface, having a like
plurality of cam lobes located integral to the
central pivot link and radially around the

interior pivot pin.

13. The hinge of claim 12, including camming means to
compel the exterior pivof point to fully rotate for the
entire travel of the exterior pivot point prior to the
interior pivot permitting~motion when the door is opened
and that compels the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior
to the exterior pivot point permitting motion when the

door is closed.

14, A hinge having an interior pivot point and an

exterior pivot point for mounting a door to a frame, with

the door capable of moving in an opening direction and a

closing direction, said hinge comprising:

a) a lower bracket having mounting means to mount
the lower bracket on the frame;

b) a central pivot link rotationally attached to
the lower bracket;

c) an exterior pivot pin extending between the

lower bracket and the central pivot link

This Sheet Has Been Replaced

L

il

[
i




WO 99/18317
d)
e)
£)
g)
15.

NI ||||j ]| I

25
providing for rotational movement of the pivot
link with respect to the lower bracket around
the exterior pivot point;
an upper bracket having mounting means to mount
the upper bracket on the door:
an interior pivot pin, parallel to said
exterior pivot pin, extending between the  upper
bracket and the central piveot link providing
for rotational movement of the door with
respect to the central pivot link around the
interior pivot point:
a biasing means for urging the central pivot
link against the lower bracket whereby
increased longitudinal load is placed on the
central pivot link against the lower bracket;
and
biasing means for applying torque from the

lower bracket to the central pivot link in the

opening direction of the door.

The hinge of claim 14, including exterior pivot

detent means for providing at least one detent position

located for the central pivot link with respect to the

lower bracket.

-
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16. The hinge of claim 14, including exterior pivot
detent means for providing at least one detent position
located where the central pivot link is rotated to a

fully extended position relative to the lower bracket.

17.- The hinge of claim 14,. including interior pivot
detent means for providing at least one detent position

for the upper bracket with respect to the central pivot

link.

18. The hinge of claim 14, wherein the biasing means for
urging the central pivot link against'the lower bracket
and the biasing means for applying torque are a single
coil spring having a first and a second spring end, said
first spring end secured within said central pivot link
and said second end secured within said lower bracket
whereby, when said central pivot link is rotated with
respect to said lower bracket, said spring applies

torgque.

18. The hinge of claim 14, including at least one
rotation stop point that limits rotational movement of

the central pivot link with respect to the lower bracket.

Thls Shee* Has Been Replaced:
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20. The hinge of claim 14, wherein the ihterior pivot
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detent means including a cammed surface, the cammed
surface having a plurality of cam lobes located integral
to the upper bracket adjacent and radially around the
interior pivot pin and also including a mating cammed
surface, having a like plurality of mating cam lobes

located integral to the central pivot link and radially

around the interior pivot pin.

21. The hinge of claim 14, including camming means to
compel the exterior pivot point to fully rotate for the
entire travel of the exterior pivot point prior to the
interior pivot permitting motion when the door is opened
and that compels the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior

to the exterior pivot point permitting motion when the

door is closed.

22. A hinge having an interior pivot point and an
exterior pivot point for mounting a door to a frame, the
door capable of moving in an opening direction and a
closing direction, said hinge comprising:
a) a lower bracket having mounting means to mount
the lower bracket on the frame;

b) a central pivot link rotationally attached to
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the lower bracket;

c) an exterior pivot pin extending between the
lower bracket and the central pivot link
providing for rotational movement of the pivot
link with respect to the lower bracket around
the exterior pivot point;

d) an upper bracket having mounting means to mount
the upper bracket on the door;

e) an interior pivot pin, parallel to said
‘'exterior pivot pin, extending between the upper
bracket and the central pivot link providing

. for rotational movement of the door with
respect to the central pivot link around the
interior pivot point; |

f) . exterior pivot detent means for providing at
-least one detent position located where the
central pivot link is rotated to a fully
extended position relative to the lower
bracket;

g) interior pivot detent means for providing at
. least one detent position for the upper bracket
with respect to the central pivot iink;

h) biasing means for applying torque from the
lower bracket to the central pivot link in the

opening direction of the door; and
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i) biasing means for urging the central pivot link
against the lower bracket whereby increased
longitudinal load is placed on the central

pivot link against the lower bracket.

23. The hinge of claim 22, including at. least one
rotation stop point that limits rotational movement of

the central pivot link with respect to the lower bracket.

- 24. The hinge of claim 22, wherein the interior pivot
detent means including a cammed surface, the cammed
surface having a plurality of cam lobes located integral
to the upper bracket adjacent and radially around the
interior pivot pin and also including a mating cammed
surface, having a like plurality of cam lobes located

integral to the central pivot link and radially around

the interior pivot pin.

25. The hinge of claim 22, including camming means to
compel the exterior pivot point to fully rotate for the
entire travel of the exterior pivot point prior to the
interior piwvot permitfing motion when the door is opened
and that compéls-the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior

to the exterior pivot point permitting motion when the

[
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door is closed.

26. The hinge of claim 22, wherein the biasing means for
urging the central pivot link against the lower bracket
and the biasing means for applying torque are a single

coil spring having a first and a second spring end, said

' _first spring end secured within said central pivot link

and said second end secured within said lower bracket
whereby, when said central pivot link is rotated with
respect to said lower bracket, said spring applies

torque. .

27.  The hinge of claim 22, including camming means to

. compel the exterior pivot point to fully rotate for the
entire travel of the exterior pivot poiht prior to the
interior pivot permitting motion when the door is opened
and that compels the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior
to the exterior pivot point permitting motion when the

door is closed.

28. A hinge having an interior pivot point and an
exterior pivot point for mounting a door to a frame, the
door capable of moving in an opening direction and a

closing direction, said hinge comprising:

e
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the lower bracket on the frame;

a central pivot link rotationally attached to
the lower bracket;

an exterior pivot pin extending between the
lower bracket and the central pivot link
providing for rotational movement of the pivot
link with respect to the lower bracket around
the exterior pivot point;

an upper bracket having mounting means to mount
the upper bracket on the door:

an interior pivot pin, parallel to said

-exterior pivot pin, extending between the upper

bracket and the central pivot link providing

for rotational movement of the door with

respect to the central pivot link around the

interior pivot point;

exterior pivot detent means for providing at
least one detent position located where the
central pivot link is rotated to a fully
extended position relative to the lower
bracket;

interior pivot detent means for providing at
least one detent position for the upper bracket

with respect to the central pivot link;

-_—
This Sheet Has Been R

N



WO 99/18317

‘h)

i)

3)

k)

AR O AR PeTAEHIS
L N s w

32
biasing means for urging the central pivot link
against the lower bracket whereby increased
load is placed on the central pivot link

against the lower bracket;

- biasing means for applying torque from the

lower bracket to the central pivot link in the
opening direction of the door:;

at least one rotation stop point that limits
rotational movement of the central pivot link
with respect to the lower bracket; and

wherein the interior pivot detent means
includes a cammed surface, the cammed surface
having a plurality of cam lobes located
integral to the upper bracket adjacent and
radially around the interior pivot pin and also
includes a mating cammed surface, haVing a like
plurality of cam lobes located integral to the

central pivot link and radially around the

Ainterior pivot pin.

29. The hinge of. claim 28, including camming means to

compel the exterior pivot point to fully rotate for the

entire travel of the exterior pivot point prior to the

interior pivot permitting moticon when the door is opened

and that compels the interior pivot point to fully rotate
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for the entire travel of the interior pivot point prior

to the exterior pivot point permitting motion when the

door is closed.

30. The hinge of claim 28, wherein the biasing means for
urging the central pivot link against the lower bracket
and the biasing means for applying torque are a single
coil spring having a first and a second spring end, said
first spring end secured within said central pivot link
and said second end secured within said lower bracket
whereby, when said central pivot link is rotated with

respect to said lower bracket, said spring applies

torque.

31l. The hinge of claim 28, including camming means to
compel the exterior pivot point to fully rotate for the
entire travel of the exterior pivot éoint prior to the
interior pivot'pe;mitting motion when the door is opened
and that compels the interior pivot point to fully rotate
for the entire travel of the interior pivot point prior

to the exterior pivot point permitting motion when the

door is closed.
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