The
United
Gtates

The Commissioner of
Patents and Trademarks

Has received an application for a patent for a
new and useful invention. The title and descrip-
tion of the invention are enclosed. The require-
ments of law have been complied with, and it
has been determined that a patent on the in-
vention shall be granted under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this patent
the right to exclude others from making, using,
offering for sale, or selling the invention
throughout the United States of America or im-
porting the invention into the United States of
America for the term set forth below, subject to
the payment of maintenance fees as provided
by law.

If this application was filed prior to June 8,
1995, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earliest effec-
tive U.S. filing date of the application, subject
to any statutory extension.

If this application was filed on or after June 8,
1995, the term of this patent is twenty years from
the U.S. filing date, subject to any statutory ex-
tension. If the application contains a specific
reference to an earlier filed application or ap-
plications under 35 U.S.C. 120, 121 or 365(c),
the term of the patent is twenty years from the
date on which the earliest application was filed,
subject to any statutory extension.
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Acting Conmnnissienner of Patents and Troademearks




NOTICE

If the application for this patent was filed on or after December 12, 1980, maintenance fees
are due three years and six months, seven years and six months, and eleven years and six
months after the date of this grant, or within a grace period of six months thereafter upon
payment of a surcharge as provided by law. The amount, number and timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable
maintenance fee is received in the Patent and Trademark Office on or before the date the fee

is due or within a grace period of six months thereafter, the patent will expire as of the end of
such grace period.
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1
OLIVE KNUCKLE HINGE

TECHNICAL FIELD

The present invention relates to an improved design of
hinge with superior wear and loading capabilities as well as
increased decorative design possibilities.

BACKGROUND OF THE INVENTION

Olive Knuckle hinges, some times also referred to as
cocoon hinges have been manufactured without much
change in design for well over 200 years. An example of a
prior art hinge may be seen in U.S. Pat. No. 2,566,504 to
Soss. Additional examples may be viewed in the Stanley
catalog #15 circa 1910 page 31, the Stanley 1997 catalog
page 81. the Yale catalog #26 1926 page 480, the Rixson
catalog of January 1930 page 6. the P. E. Guerin period
hardware catalog of 1914 page 316, and the P. E. Guerin
1997 catalog.

These hinges involve two halves each with a leaf and a
knuckle, a pivot shaft partially inserted into a bore between
each knuckle and a thrust bearing between the two knuckles,
trapped in place by the pivot shaft running through it.
Usually the pivot shaft is pressed into one knuckle. The
portion of the half that is designed to be attached to a door
or frame is referred to as the leaf, and the thickened portion
of each half which mates with a pivot shaft is referred to as
the knuckle.

The only provision for a bearing in the prior art designs
is the central ring thrust bearing. If all the weight of the
connecting door were directly in line and above the pivot
shaft of the hinge, this would be a good design. The weight
however, is not directly above nor inline with the pivot shaft.
The weight of the door extends out several feet from the
hinge. This puts a great cantilever force on the pivot shaft,
the surrounding bore of the hinge knuckles, as well as an
uneven force on the thrust bearing. This uneven cantilever
force causes the bores in each hinge to wear quickly and
unevenly, causing a loose and imperfect fit. The thrust
bearing also wears quickly in an uneven pattern preventing
a smooth and easy motion of the hinge.

Although beautiful in appearance, because of their wear
problems, prior art knuckle hinges are recommended by
their manufacturers only for use on low frequency. light
weight doors.

An additional problem with the prior art is that the thrust
bearing is a central visual point of the hinge, and due to its
necessity to bear weight it cannot be made to be decorative
nor of non-load-bearing materials.

Accordingly there exists a need in the art for an improved
knuckle hinge which provides for reduced wearing,
increased loading capabilities and which allows for the
central thrust bearing ring to be eliminated or made a
decorative element.

SUMMARY OF THE INVENTION

The above and other problems of the prior art have been
solved and a technical advance is achieved in accordance
with the present invention of an improved hinge. In accor-
dance with the invention. into the inside of the bore in each
knuckle of the hinge is pressed a needle roller bearing. At the
bottom of the bore in each knuckle is a single ball bearing,
so that the pivot shaft with its ends slightly domed. contacts
the ball bearing on either end. This creates a tangential
pivotal bearing contact thereby minimizing friction.
Additionally, the pivot shaft is long enough so that when the
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two knuckles of the hinge are connected with the pivot shaft,
a space between the two knuckles is created. This space is
to be used for a decorative ring. Said decorative ring’s height
being equal to or less than the height of the created space.
Accordingly, this ring which was previously a load sustain-
ing thrust bearing, no longer need bear any load and may
now be made of non-load-bearing and/or decorative mate-
rials such as wood, leather. stone, porcelain, or other mate-
rials which may not otherwise be capable of sustaining a
load.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front elevation view of the novel hinge in
accordance with the present invention.

FIG. 2 is a plan view looking into the bore in one side of
the inventive hinge.

FIG. 3 is an axonometric sectional depiction of the
internal components of the inventive hinge.

FIG. 4 is a front sectional depiction of the internal
components of the inventive hinge with the leaves and shaft
bearing cases shown transparent.

FIG. 5 is a portion of an alternative embodiment of the
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows a front elevation view of the inventive hinge
including first and second hinge leaves (116 and 117)
respectfully, connected by a pivot shaft (114). The domed
pivot shaft (114) is preferably made from hardened steel,
while the hinge leaves may be made from brass, bronze,
aluminum or other suitable alloy. Brass, bronze and other
copper alloys being ideal for receiving decorative plated
and/or patinated finishes. Ball bearings (112 and 113) are
preferable made from hardened steel, so that the pivot points
of the hinge are a hardened steel to hardened steel connec-
tion. Each knuckle (120 and 121) includes a bore (118), and
a single ball bearing (112 or 113) pressed into the bottom
thereof. Shaft bearings (110 and 111) are pressed into
another bore (119). The pivot shaft (114), which is remov-
able from both knuckles (120 and 121), rests against the ball
thrust bearings (112 and 113) on each end and has any
cantilever forces supported by shaft bearings (110 and 111).
The shaft bearings (110 and 111) are preferably needle roller
bearings, this will allow for heavier loading of the hinge than
ball race, sleeve or other type bearings.

Importantly, the decorative ring (115) does not bear the
majority or any, of the load tending to press the leaves (116
and 117) or knuckles (120 and 121) together. Specifically, it
can be appreciated that the diameters of the ball thrust
bearings (112 and 113) when added to the length of the pivot
shaft (114) are selected so that space A is created, which is
preferably equal to or greater in height than the height of
ring (115). This provides for the decorative ring not to bear
the load of the door. Rather, the load is transmitted through
the first set of thrust and shaft bearings. through the pivot
shaft, and then through the second set of thrust and shaft
bearings.

FIG. 2 shows a plan view looking downward into the bore
(119) of one of the hinge knuckles (120 or 121). The
arrangement of FIG. 2 includes the brass or other material
knuckle (120 or 121). a shaft roller bearing (110 or 111), and
the thrust ball bearing (112 or 113). Like parts have been
designated with the same numerals from FIG. 1. The bearing
comprises a frame (201) and plurality of rollers (202).
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FIG. 3 shows an axonometric sectional depiction of the
internal components of the inventive hinge without the two
knuckles (120 and 121) that cover them. Like parts have
designated with the same numerals from FIG. 1. For clarity
only the rollers of the shaft bearings have been depicted.

FIG. 4 shows a front sectional depiction of the internal
components of the inventive hinge in relation to the hinge
knuckles (120 and 121) and non load-bearing ring (115). The
leaves, knuckles and bearing casings are depicted transpar-
ent.

As previously indicated, ball thrust bearings (112 and
113) are positioned at the bottom of the bore within each
knuckle as shown in FIG. 1, and the pivot shaft (114)
contacts thrust bearings (112 and 113) and shaft bearings
(110 and 111) to support the weight of a connected door. The
decorative ring (115) occupies the space A and may support
none of the weight of the door.

It can be appreciated from the above that the novel hinge
provides a technique of reducing wear and removing the
weight off of the previously used central thrust bearing ring,
permitting any material to be used for this now decorative
ring. Additionally, friction and wear is reduced, and the
loading capabilities of the hinge are increased. In fact a prior
art hinge, placed on a particularly heavy door in a high traffic
area, could wear out in a matter of weeks, whereas a hinge
of the inventive design could last in the same application for
the life of the building.

FIG. 5 shows a portion of a slightly different embodiment
of the present invention. The cylindrical shaft (114) has been
replaced with a tapered shaft (501). Additionally, the stan-
dard shaft bearings and the thrust bearings are no longer
utilized. Instead, each set is replaced with a single special
roller bearing (502). Bearing (502) has its rollers arranged in
a conical fashion matching the taper of the pivot shaft. This
special design of bearing functions as both a thrust and a
shaft bearing. In this design of tapered bearing the individual
rollers may be cylindrical or conical, as long as they are
arranged to contact the tapered surface of pivot shaft (501).
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While the above describes the preferred embodiment of
the invention, various modifications and/or additions will be
apparent to those of ordinary skill in the art. Such variations
and/or claims are intended to be covered by the following
claims.

I claim:

1. A hinge comprising:

two hinge knuckles connected by a pivot shaft, said pivot
shaft supported on each end by a bail bearing, said
pivot shaft having a circumference, said hinge knuckles
each having an inside, the inside of each of said hinge
knuckles having a length, and '

a plurality of elongated shaft bearings, disposed substan-
tially entirely around said circumference, and extend-
ing substantially the length of the inside of each of said
hinge knuckles such that the pivot shaft is separated
from the inside of each of said hinge knuckles and is
supported substantially entirely by said shaft bearings
and said ball bearings.

2. The hinge of claim 1 wherein the pivot shaft has ends

and wherein the ends are shaped into a dome.

3. The hinge of claim 1 wherein the shaft bearings are
roller bearings.

4. The hinge of claim 3 wherein said hinge knuckles are
compressed toward each other from opposite ends of said
shaft, and wherein said shaft is sufficiently long such that
despite such compression, said shaft maintains a separation
of a predetermined distance, and further comprising a ring
disposed around said shaft, in said separation, said ring
having a thickness less than said predetermined distance
such that said ring does not bear a force of said compression.

5. The hinge of claim 4 wherein at least one end of said
shaft is tapered.

6. The hinge of claim 1 wherein at least one end of said
shaft is tapered.

7. The hinge of claim 3 wherein at least one end of said
shaft is tapered.



