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BACKGROUND OF THE INVENTION |

The present invention relates to a hinge, and more
particularly, to a concealed bearing hinge. ' .

As is well known, it is desirable to provide hingeé’with
bearings between the knuckles to reduce wear and to improve the
pivotal action, thus enhancing the overall durability. To enable
the effective use of bearing elements seated and between thé
adjacent knuckles, it is desirable that ﬁhe vertical spacing
between the knuckles be established to fairly close tolerances
during the machining operation, and also that the diameter and
axial length of counterbores seating bushings be machined quite

* precisely. If this is not done, the knuckles may interfit too
loosely, and the bearing element$ may not function effectively.

.Moreover, it is desirable that the appearance of the barrel
not be broken by the axial dimension of synthetic resin thrust
bearing elements.

Less expensive hinges are generally fabricated from steel,
and the leaves are electroplated prior to assembly. Assembling
the electroplated components can lead to their being marred.

To reduce the cost of manufacturing electroplated hinges, it.
has been proposed that they be assembled and then electroplated.
Doing so requires not Qniy the appropriate selection of the
materials but also a cﬁnfiguration of parts so that the
electroplating sblution and rinse water will not be retained in

the assembled barrel.
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hinge which includes bearings which are substantially concealed.
. It is also an object to provide such a hinge that permits
greater tolerance in machining of the knuckles.

Another cbject is to provide such a hinge which may be
assembled readily and economically.

A still further object is to provide such a hinge which is

. configured to permit electroplating of the hinge after it has
| been assembled.
S Y OF THE INVENTION
It has now been found that the foregoing and related objects
' may be readily attained in a hinge comprising a first hinge leaf
having at least two axially spaced knuckles with an axial bore
therethrough, and a second hinge leaf having a knuckle extending
between and agially aligned with the knuckles of the first.hinge
leaf. The knuckle of the second hinge leaf has an axial bore
therethrough with a ccunterbore at each end thereof. Bearing
assemblies are seated in each end of the knuckle of the second
hinge leaf and extend between the knuckle of said second hinge
leaf and the knuckles of the fifst hinge leaf.

Each of the bearing assemblies has a generally cylindrical
synthetic resin bﬁshinq extending within the bore of the knuckle
of the second hinge leaf, and a collar portion on the end of the
bushings is seated in the counterbore. The bushing has an axial

bore extending therethrough and a counterbore at its outer end.
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Each bearing assembly also includes a metallic thrust bearing

with a generally axially extending body portion disposed in the
counterbore of the bushing, and a peripheral ccllar at its cuter
end overlying the outer end of the bushing and providing a thrust
bearing surface for the adjacent knuckle of the first hinge leaf.
The thrust bearing is rotatable relative to the bushing together
with the adjacent knuckle of the first hinée leaf. A hinge pin
extends through the axial bores of the knuckles and bushings to
secure the first and second hinge leaves in assembly.
Preferably, the collar of the thrust bearing, prior to
application of a load to the hinge, has a deflectable portion
" projecting in spaced relationship above the outer end of the
bushing and deflectable against the outer end of the bushing by
lcad placed thereon. Desirably, the bearing assembly further
includes retaining means retaining the body portion of the thrus
bearing within the counterbore of the bushing. This retaining
means will generally include a groove extending about the
periphery of the counterbore. The body portion of the thrust
bearing includes a section seated in this groove, and the groove
and section are cooperatively dimensioned aﬁd configured to allc
the section limited axial movement within the groove, thereby
allowing the bedy portion to move axially within the counterbore
of the bushing. In one embodiment, the section of the body

portion is a reversely bent portion at the inner end thereof.
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Pfeferably, thé sﬁrface of the bore of the bushing is
provided with at least one axial channel extending from the
counterbore to the other end thereof to permit the drainage of
electroplating liquid if the assembled hinge is electroplated.
The bushing also desirably includes a multiplicity of
compressible bosses in the form of axially extending ribs on its
) outer periphery to provide enhanced friétional engagement of the

bushing within the bore of the knuckle of the second hinge leaf.

In electroplating the assembled hinge, the hinge is immersed
in an electroplating solution, and the solution is drained from
within the bushing'by means of the channels. Preferably, the _
‘bushing is frictionally engaged within the bore of the knuckle by
compressing compressible ribs on its periphery.

BRIEF DESCRIPTION OF TEE DRAWINGS

Figure 1 is an exploded perspective view of a hinge
embodying the present invention;

Figure 2 is a perspective view of a bushing of the bearing
assembly used therein drawn to an enlarged scale;

Figure 3 is a perspective view of a thrust bearing of the
bearing assembly also drawn to an enlarged scale;

Figure 4 is a sectional view of the bushing along the line
4-4 of Figure 2;

Figure 5 is a side elevational view of the thrust bearing of

Figure 3;



-2- SUMVARY OF THE I NVENTION It has now been found that thes Ad—

rel ated objects may be readily attained iThisghdst & qed | N GrHES BiHEST HASTREEN

| eaf ‘having at |east two axially spaced an axil al bdv#EPLACED

t her et hrough, and a second hi nge | eaf havi Xt eNaT Ny betwWeerr———--
and axially aligned with the knuckles of the first hinge leaf. The knuckl e

of the second hinge | eaf has an axial bore therethrough with a
-5 -
Figure 6 is a bottom view thereof;

Figure 7 is a fragmentary sectionai view thereof along the
line 7-7 of Figure 6; -

Figure 8 is a bottom view of the thrust bearing and bushing
assembly;

Figure 9 is a sectional view thereof along the line 9-9 of
Figure 8;

Figure 10 is a fragmentary enlarged sectional view of a
portion of Figure 9;

Figure 11 is a view similar to Figure 10, but also showing
fragmentary portions of the hinge pin and adjoining knuckle of

*the assembled hinge, and further showing the thrust bearing
deflected by a load applied to the hinge;

Figure 12 is a fragmentary view of the hinge of Figure.i as
assembled, drawn to an enlarged scale, and with the knuckles and
bearing assemblies in section to show internal construction;

Figure 13 is a plan view of another embodiment of a thrust
bearing prior to assembly;

Figure 14 is a sectional view thereof along the line 14-14
of Figure 13;

Figure 15 is a longitudinal sectional view of another
embodiment of bushing used with the thrust bearing of Figure 13;

Figure 16 is a fragmentary enlarged portion of Figure 15;
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Figure 17 is a fragmentary enlarged portion of the bearing
assembly produced from the thrust bearing and bushing of Figures
13-16, after the thrust bearing has been flared to effect its
retention;

Figure 18 is a cross sectional view thereof along the line

18-18 of Figure 17; and

Figure 19 is a view similar to Figure 14 after flaring of

the thrust bearing.

DETAILED DESCRIPTION OF THE ILLUSTRATEC EMBODIMENTS

Turning first to Figure 1, a hinge embodying the present
invention has a hinge leaf generally designated by the numeral 2
- secured in assembly with the hinge leaf generally designated as 4

by the hinge pin generally designated by the numeral 12. The
hinge leaf 4 is provided with bearing assemblies generally
designated by the numeral 6 which are formed from a bushing
generally designated by the numeral 8 and a thrust bearing
generally designated by the numeral 10 which is seated therein.
As best seen in Figure 1, the hinge leaf 2 has a planar
portion 14 provided with apertures 16 for mounting. Two knuckles
18 are axially spaced along the edge ﬁhereof and have an axial .
bore 20 with a counterbore 22 at the outer end for seating either
the head 11 of the h1nqe pin 12 or the hinge pin cap 13. The
hinge leaf 4 SLmllarly has a planar portion 24 with apertures 26

for mounting, and a single knuckle 28 on its edge with an axial



bearing assenbly al so includes a nefallicnhhmuﬁﬂu@@%@e i
Fe S
s
dj

axi ally extendi ng body portion disposed in
and a-peripheral .collar at its outer end o $MIH
bushi ng and providing a thrust bearing sur

the first hinge leaf. The thrust bearing is rotatable relative to the
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pin extends through the axial bores of thé knuckles and bushings to secure
the first and second hinge | eaves in assenbly.
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bore 30 and counterbores 32 at each end thereof. The knuckle 28
of the hinge leaf 4 extends between the two knuckles 18 of the
hinge leaf 2 and is axially aligned therewith.-

Referring to Figures 2 and 4, the bushing 8 has a generally
cylindrical body 9 and a collar 36 at its outer end. As best
seen in Figures 1 and 12, the bushing 8 is seated within the bore
30 of the knuckle 28 of the hinge leaf 4 and with its collar 36

- seated in the counterbore 32. The bushing 8 has an axial bore 42
and compressible axially extending ribs 40 at the outer periphery
of its body 9 allowing the bushing 8 to be frictionally engaged
in the bore 32.

The axial bore 42 of the bushing 8 has a counterbore 48 at
its outer end, and the other portion of the counterbore 48 tapers
outwardly to facilitate insertion of the thrust bearing 10. A
groove 44 extends about the periphery of the counterbore 48 of
the bushing 8 directly below the outwardly tapering portion. A
pair of axial channels 46 is provided in the axial bore 42 and
extend from the counterbore 48 to the other end of the body 9.

Referring next to Figures 3 and 5-7, the thrust bearing 10
has a body portion 62 with a peripheral collar 64 extending from
the outer end thereof and a reversibly bent portion 66 at its
inner end to provide a section of the body portion 62 which seats
in the groove 44 of the counterbore 48. The collar 64 is formed

with a convex or domed configuration as seen in Figure 5.
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Turning to Figures 8-11, the bearing assembly 6 is formed by
inserting the inner end of the body porticn 62 of the thrust
bearing 10 into the counterbore 48 of the axial bore 42 of the
bushing 8. The reversibly bent portion 66 moves along the
outwardly tapering portion of the counterbore 48 until it snaps
into and is seated in the circumferential groove 44. Thus, the
body portion 62 of the thrust bearing 10 is dispbsed within the
counterbore 48 of the bushing 8, and a portion 65 of its
peripheral collar 64 projects in spaced relationship above and
overlies the outer end of the bushing 8. As thus assembled, the
thrust bearing 10 is rotatable relative to the bushing 8.

As best seen in Figure 11, when the hinge is mounted on a
door and the adjacent knuckle 18 of the hinge leaf 2 abuts and
bears down on the portion of the peripheral collar 64 projecting
in spaced relationship above the outer end of the bushing 8, the
collar 64 is deflected against the outer end by the load placed
on it.

The circumferential groove 44 and the reversibly bent
portion 66 are dimensioned and configured to allow the reversibly
bent portion 66 to have limited axial movement within the groove
44. This permits the body portion 62 of the thrust bearing 10 to
move axially within the axial bore 42 of the bushing 8 when the
portion of the peripheral collar 64 projecting in spaced
relationship above the outer end of the bushing 8 is deflected

against the outer end 38. When the collar 64 is not deflected,
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t he counterbore of the bushing. In one enbodi nent, the section of the body
portion is a reversely bent portion at Bhe I nner :

the reversibly bent portion 66 of the thrust bearing 10 is
adjacent the upper curved surface of the circumferential groove
44. When the collar 64 is deflected, the reversibly bent portion
66 moves to a position adjacent the lower surface of the
circuﬁferential groove 44.
In assembling the leaves 2 and 4, the configuration of the

. collar 64 on the thrust bearing 10 facilitates the assembly by
guiding the knuckle 28 between the knuckles 18, and its ability
to deflect permits greater axial tolerance in the fabrication of
the various parts while ensuring tension between the knuckles.

The axial ribs 40 on the body of the bushing 8 compress when

*the bushing.8 is inserted into the bore 30 to provide secure
frictional engagement of the bushing within the knuckle 28 so
that it will not rotate relative thereto.

When the hinge pin 12 is inserted into the knuckles, it is
frictionally engaged in the bore 20 of the knuckles 18 of the
hinge leaf 2,'and it rotates within the bushings 8. Under load,
the thrust bearing 10 rotates with the knuckles 18 bearing on the
collar 38 of the bushing 10.

If so desired, the parts may be initially assembled and the
entire hinge may then be electroplated as the axial channels 46
in the axial bore 42 of the bushing 8 serve to drain the
electroplating liquid and rinse water from within the bushing 8.
For such a plating step, the bushing 8 may be fabricated from a

conductive synthetic resin such as one having a carbon filler.



end thereof. Preferably, the surface of t'Ai§ShesiHasBeen a%ﬂwhinﬁHlb TR ARG ]
with at' | east one axial channel extending I ﬂ HE er botje H@fﬁﬁgﬁéfﬁ%BEEN
end thereof to permit the drainage of eled I ui d {lf_t heM=FLACED *J
assenbl ed hinge is electroplated. The bushing al so desirably includes a

mul tiplicity of conpressible bosses in the formof axially extending ribs
on its outer periphery to provide enhanced frictional engagenent of the

bushing wi thi rkettheer'tt{q{ge t%f fﬁ%—’l’léguggl-% ?f tltxgr.?e Sies?Osn‘r(xjcmt;\I r]ag%rleefaeffred

embodiment of the bushing 8a and thrust bearing 10a in which the

inner end of the body portion 9a of the “hrus= bearing 10a has
four equally spaced flared portions 72 in place of the reversibly
bent portion 66 of the pfevious embodiment. Each of the flared
portions 72 subtends an angle of 75° of the circumference of the
body portion %a and flares outwardly to a point of maximum flare.

As best seen in Figure 16, the circumferential groove 44a of
the bushing 8a has, in cross section, an upper curved surface and
an elongated generally flat axial surface to accommodate the
axial length of the flared portions 72. siﬁilarly to thLe

" previous embodiment, the flared portions 72 provide a section of
the body portion 9a which seats in the groove 44a. As will be
appreciated, the bearing 10a is easily deformed by opposed
flaring tools after it is placed within the buéhing 8a. However,
the radius on the flared portions 72 allows the thrust bearing
10a to be removed and reinserted.

This embodiment, in addition to being generally easier to
fabricate than the previous embodiment, offers the additional
advantage of increasing the surface area of the thrust bearing
1l0a. Further, the configuration of the flare 72 facilitates the
insertion and removal of the thrust bearing 10a from the bushing
8a. When assembled, it can be seen that the bearing assembly has
only the relatively thin collar of the thrust bearing disposed

between the adjacent knuckles so that the bearing assembly is
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substantially concealed, thus proViding an attractive hinge with
a substantially uniform line in its barrel portion. However, the
bushings provide excellent bearing surfaces on which the hinge
pin and thrust bearing rotate. The thrust bearing in turn
rotates freely with the adjacent knuckle and provides a smooth
surface bearing upon the bushing so as to substantially elininate
abrasive wear.

The bushings are molded from a durable, high lubricity

- synthetic resin and desirably may be one which is conductive to

facilitate electroplating of the assembled hinge. Suitable
resins include polyamide, polypropylene and polyacetal, and a
"presently preferred material is a polyamide reinforced with
aramid fibers and containing dispersed silicone and
polytetrafluoroethylene lubricants. Conductivity may be provided
by a graphite filler. The thrust bearing is desirably formed
from stainless steel by an eyelet machine or by progressive die
stamping. .

Aithough the present invention has been illustrated and
described with respect to a three knuckle hinge, it is equally
applicable to hinges having four or more knuckles albeit only one

bearing assembly may be émployed in some knuckles.
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bearing of Figure 3; Figure 6 is a botton1V|em1thereof, Flgure 71s a |

fragnmentary sectional view thereof aqug the line 7-7 of Figure 6;

Thus, it can be seen from the foregoing detailed
specification and attached drawings that the concealed hinge of
the present invention pro&ides desirable tension between the
knuckles while allowing greater tolerance in machining.
Additionally; the hinge of the present invention is configured to
facilitate the assembly of the hinge leaves by enabling the ready
axial alignment of the knuckles to form the hinge barrel. The
hinge also permits electroplating of the leaves after their

-  assembly.
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THE CLAIMS

Having thus described the invention, what is claimed is:

1. A hinge comprising:

(a) a first hinge leaf having at least two axially
spaced knuckles with an axial bore therethrocugh;

(b) a second hinge leaf having a knuckle extending
between and axially aligned with said knuckles of said first
hinge leaf, said knuckle having an axial bore therethrough
with a counterbore at éach end theréof;

} (c) bearing assemblies seated at each end of said
knuckle of said second hinge leaf and extending between said
knuckle of said second hinge leaf and said knuckles of said
first hinge leaf, each of said beaLlnc assamblies having a
generally cylindrical synthetic resin bushing extending
within said bore of said knuckle of said second hinge leaf,
and a collar portion thereon seated in said counterbore
thereof, said bushing having an axial bore extending
therethrough and a counterbore at its.outer end, each
bearing assembly also including a mgtallic thrust bearing
with a generally axially extending body portion disposed in
said counterbore of said bushing and a peripheral collar at
its outer end overlying the outer end of said bushing and
providing a thrust bearing surface for the adjacent knuckle
of said first hinge leaf, said thrust bearing being
rotatable relative to said bushing together with the

adjacent knuckle of said first hinge leaf; and

‘This Sheet Has Been Replaced
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Figure 11is a viewsimlar to Flgure 10, but also shomnng fragnentarv ,
portions of the hinge pin and ad10|n|nge5 ma sean a_hng ap
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hinge; Figure 12 is a fragnentary view of t he i nfle ® I gure ?

assenbl ed, drawn to an enlarged scale, @and with the knuckl es and bearlng
assenblies in section to show internal construction; Figure 13 is a plan
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said knuckles and bushings to secure said first and second

hinge leaves in assembly.

2. The hinge in accordance with Claim 1 wherein said
collar of said thrust bearing, prior to application of a load to
said hinge, has a portion projecting in spaced relatioﬁship above
said outer end of said bushing, said projecting portion being
deflectable against said outer end of said bushing by a load

placed thereon.

3. The hinge in accordance with Claim 1 wherein said

bearing assembly further includes retaining means retaining said

'body portion of said thrust bearing within said counterbore of

said bushing.

4. The hinge in accordance with Claim 3 wherein said
retaining means includes a groove extending about the periphery
of said counterbore and said body portion of said thrust bearing

includes a section seated in said groove.

5. The hinge in accordance with Claim 4 wherein said
groove and section are cooperatively dimensioned and configured
to allow said section liﬁited axial movement within said groove,
thereby allowing said body portion to move axially within said

counterbore of said bushing. —_—

[
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Figure 14, is a sectional view thereof along'rhe—frne—iﬁ—tﬁ—of Figqure 13:

Figure 15 is a | ongitudi nal sectional V|e @ffbpgﬂt@gru
used with the thrust bearing of Figure 13; m !@ ll ﬂBi r gnLSn"rggfpy_Ap ‘
enl arged portion of Figure 15; Figure 17

of the bearing assenbly produced fromthe thrust beari ng and bushlng of

Figures 13-16, after the thrust bearing has been
- 15 -

)

B

5. The hinge in accordance with Claim 4 wherein said
section of said body portion is a reversely bent portion at the

inner end thereof.

7. The hinge in accordance with Claim 1 wherein the
surface of the bore of said bushing is provided with at least one
axial channel extending from said counterbore to the other end

thereof to permit the drainage of electroplating liquid.

8. The hinge in accordance with Claim 1 wherein said
bushing includes a ﬁultiplicity of compressible bosses on its
" outer periphery providing enhanced frictional engagement of said

bushing within said bore of said knuckle of said second hinge

leaft.

9. The hinge in accordance with Claim 8 wherein said

bosses are axially extending ribs.
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flared to-effect its retention; Figure 18 is a cross sectional

along the line 18-18 of Figure 17; and Figure 19 is a view HEH?
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| LLUSTRATED EMBODI MENTS Turning first to Figure 1, a hinge

hi nge pin generally

YR

' (a) a first hinge leaf having at least two axially

10. A hinge comprising:

spaced knuckles with an axial bore therethrough;

(b) a second hinge leaf having a knuckle extending
between and axially aligned with said knuckles of said first
hinge leaf, said knuckle having an axial bore therethrough
with a counterbore at each end thereof;

(c) bearing assemblies seated on each end of said
knuckle of said second hinge leaf and extending between said
knuckle of said second hinge leaf and said knuckles of said
first hinge leaf, each of said bearing assemblies having a
generally cylindrical synthetic resin bushing extending
within said bore of said knuckle of said second hinge leaf
and a collar portion thereon seated in said counterbore
thereof, said bushing having an axial bore extending
therethrough and a counterbore at its outer end, each
bearing assembly also including a metallic thrust bearing
with a generally akially extending body portion disposed in
said counterbore of said bushing and a peripheral collar at
its outer end overlying the outer end of said bushing and
providing a thrust bearing surface for the adjacent knuckle
of said first hinge leaf, said thrust bearing being
rotatable relative to said bushing together with the
adjacent knuckle of said first hinge leaf, said collar of
said thrust bearing, prior to application of a load to said

hinge, having a portion projecting in spaced relationship

ThlS Sheet Has Been Reilac ed




designated by the nuneral 12' The hinge leaf 4 is provided
beari ng assenblies general ly designated by the—+nureral—6-—whi€
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above said outer end of said bushing, said projecting
portion being deflectable against said outer end of said
bushing by a load placed thereon, said bearing assembly
further including retaining means retaining said body
portion of said thrust bearing within said counterbore of
said bushing; and

(d) a hinge pin extending through said axial bores of
said knuckles and bushings to secure said first and second

hinge leaves in assembly.

11. The hinge in accordance with Claim 10 wherein said
‘retaining means includes a groove extending about the periphery
of said counterbore and said body portion of said thrust bearing

includes a section seated in said groove.

12. The hinge in accordance with Claim 11 wherein said
groove and section are cooperatively dimensioned and configured
to allow said section limited axial movement within said groove,
thereby allowing said body portion to move axially within said

counterbore of said bushing.

13. The hinge in accordance with Claim 10 wherein the
surface of the bore of said bushing is provided with at least on«
axial channel extending from said counterbore to the other end

thereof to permit the drainage of electroplating liquid.
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portion 14 provided with apertures 16 for mounting. Two kn{ickl esg

axi al ly 'spaced al ong the edge thereof and have an axi al bofe=20:: b e
counterbore 22 at the outer end for seating either t of the hinge -

a

pin 12 or the hinge pin cap 13. The hinge leaf 4 sim!l

portion 24 with apertures 26 for nounting, and a si n'glh| H amzm M’Hts
edge with an axial bore 30 and count erbor 68 32 at eac @0l s e

knuckl e 28 of the hinge |eaf 4 extends between the two knuckles 18 of the
hinge |eaf 2jand ifheAXidde) ial hgpegdahesemith. Claim 10 wherein said
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bushing includes a multiplicity of compressible axially extending
ribs on its outer periphery providing enhanced frictional
engagement of said bushing within said bore of said knuckle of

said second hinge leaf.
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Referring to Figures 2 and 4, the bushing 8 has a generall EVF%%HEE&HASBEENE
body 9 .and a collar 36 at its outer end. As best seen in Fil os FEPHARED2,

the bushing 8 is seated within the bore 30 of the knuckle-28 gt R
leaf 4 and with its collar 36 seated in the counterbore 32. The bushing 8

has an axial bore 42 and conpressible axially extending umwmﬁ

outer periphery of its body 9 allow ng-the bushing 8 to ["’,Lwnum
engaged in the bore 30. The axial bore 42 of the bushing 8 hasta * s =

counterbore 48 . . s
15. A method of making a hinge comprising the steps of:

(a) providing a first hinge leaf haviﬁg at least two
axially spaced knuckles with an axial bore therethrough, and
a second hinge leaf having a knuckle with an axial bore
therethrough and with a counterbore at each end thereof;

(b) forming bearing assemblies comprising a generally
cylindrical synthetic resin bushing with a collar portion
thereon and an axial bore extending through said bushing
with a counterbore at its outer end, and a metallic thrust
bearing with a generally axially extending body portion
disposed in said counterbore of said bushing and a
peripheral collar at its outer end overlying the outer end
of said bushing, said thrust bearing being rotatable
relative to said bushing, said bushing being formed with at
least one axial channel in the surface of the bore of said
bushing extending from said counterbore to the other end
thereof;

(c) inserting one of said bearing assemblies in each
end of said bore of said knuckle of said second hinge leaf
and seating said collar portion of said bushing in said

counterbore thereof;

[

laced

il



at its outer end, and the other portion of
outwardly to facilitate insertion of the t”"‘m Bg'ﬂ]’ hﬁ L %iféASBE&N

ext ends about the periphery of the counterbore

bel ow the outwardly tapering portion. A pair of axial channels 46 i s
provided in the axial bore 42 and extend'T?QnTthe counterbore 48 to the

ot her end of the bo 9.. Referring next to Figures 3 and 5-7, the thrust
bearing 10 has a bog‘i//) po‘rrﬁﬁ %atll"i1 %Wll&hélfaﬁacdl secodd bingedileagtfrom

the outer end .t q§reof and %.S|bgy . ,
_ ween $aid knuekyed B sald first hinge leaf whereby each

of said bearing assemblies has a portion extending between
said knuckle of said second hinge leaf and one of said
knuckles of said first hinge leaf, whereby said peripheral
collar of said thrust bearing provides a thrust bearing
surface for the adjacent knuckle of said first hinge leaf;

(e) inserting a hinge pin in said axial bores of said
knuckles and bushings to provide a hinge assembly;

(f) immersing said hinge assembly in an electroplating
solution; and

(g) draining electroplating soiution from within said

bushing through said channels.

16. The method of makipg a hiﬁge in accordance with Claim
15 wherein said forming step includes forming the bearing
assembly from a bushing including a multiplicity of compressible
axially extending ribs on its outer periphery, and said bearing
assembly inserting step includes the step of frictional engaging

said bushing within said bore of said knuckle by compressing said

ribs.

This Sheet Has Been Replace




portion 66 at its inner end to provide a section of the

which seats in the groove 44 of the &8 18 nReplaced 48, TrifeSideF] afSEFENs|
formed with a convex or doned configurE E m;tﬂml n Fifggg_e__@.ﬂ""Ft’ri“ﬁf)nq t of
Figures 8-11, the bearing assenbly 6 i serting the inner end

of the body portion 62 of :

—/'1 /" ' L /2 €




t he t hrust bearlng 10 into the counterbore 48 of the the'éYTHr h@meg42 Ofsthﬂ’w ﬂ
bushing 8. The reversibly bent portion 6&is shmmglhgg‘butwardiy k
tapering portion of the counterbore 48 un ntowaﬂd rs—searedfFﬂ |
the circunferential groove 44. Thus, the 2 of the thrust
bearing 10 is disposed within the counterbore 4 bushing 8, and a
portion 65 of its peripheral collar 64 projects |n spaced rel ati onship

above and overlies the outer d ¢ the bushing 8. As thus assenbled, the
thrust bearing 10 is rotatable/rel)ative to the bushing 8.
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As best seen in Figure 11, when the hlnghsmﬁﬁqugte Owrsaﬁdcrhﬁ BEEN

adj acent knuckl e 18 of the hi nge | eaf 2 eddo on fgr. L@ i on
of ‘'t he peripheral collar 64 projecting | onsﬁFﬁ=aBEVE=FﬁE;——-w
outer end of the bushing 8, the collar agai nst the outer

end by the | oad placed on it. The circunferentlal groove 44 and the
reversibly bent portion 66 are dinensioned and configured to allow the
reversi bly bent ‘ Hmte groove
44. This permts Y{he body porijth 62 | of
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FIG. 12
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the thrust bearing 10 to nove axially within the axial Wore 42 ¢t the . '+

bushing 8 when the portion of the peripheral coIF§T—6¢—ﬁrbréciyygxﬁﬂyépacqﬁ

tel ationshi p above the outer end of t hais blw&h{'aélgeeﬁRW%{LLBQIE@?@@@K&SL-_-the.é
i

outer end 38. Wen the collar 64 is .not e reversibly bent
portion 66 of the thrust bearing 10 is pper curved surface of
the circunferential groove 44. \Wen the defl ected, the
reversibly bent portion 66 noves to a position adjacent the |ower surface
of the circunferenig r e 44. :
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In assenbling the | eaves 2 and 4, the configuration of tha
thrust bearing 10 facilitates the assenbly by guiding the |
bet ween the knuckl es 18, -7- and its ability to deflecd

axial tolerance in the fabrication oL §ﬂﬁ yarlous parts SEp—
t ensi on between the knuckl es. ABSTRACT I —

T
CONCEALED BEARING HINGE his Sheet Has Been R

s R W

- A hinge includes a first hinge leaf with two axially spaced

ﬁwmkberﬁﬁﬂAs; A
per m;:;;s &- gr«e&t er-

knuckles and a second hinge leaf having a knuckle extending
between and axially aligned with the knuckles of the first hinge
leaf. The knuckles of the two hinge leaves have bores extending
therethfough and that of the second leaf has a counterbore at
each end thereof. Seated in the bore at each end of the second
. leaf knuckle is a bearing assembly including a collar portion
seated in the counterbore. The bushing has an axial bore
extending therethrough and a counterbore at its outer end. A
etallic thrust bearing has a generally axially ex ending body
-portion disposed in the counterbore of the bushing, and a
peripheral collar at the outer end overlies the outer end of the
bushing and provides a thrust bearing surface for the adjacent
knuckle of the first hinge leaf. In one embodiment, the bushing
bore has channels to allow flow of electroplating solution if the

hinge is electroplated after assembly.



The axial ribs 40 on the body of tAeipuphéiage/8oronpress mﬁenﬂ 22 I
is inserted into the bore 30 to pr ure frictlonaliengage f t e
bushing within the knuckle 28 so t%g‘& t‘aﬁf not rotate jf €aati.ve 4“45% 19(9 ‘j
When® the hinge pin 12 is inserted into the knuckles it il :Prrct¢ﬂnaﬂly~—~~4
engaged in the bore 20 of the knuckles 18:Pf t he hlnge |l eaf 2, and it
rotates within the bushings 8. Under |oad,” the thrust bearing 10 rotates

with the knuckteNGEAREYW BRARING HEANGE |AE’N]P @ﬁmﬁidébeoi? WIRHANE SANIES O

desired, the parts may be initirally assenb
BACKGROUND OF THE_INVENTION

The present invention relates to a hinge, and more
particularly, to a concealed bearing hinge.

As is well known, it is desirable to provide hinges
with bearings between the knuckles to reduce wear ahd to
improve the pivotal action, thus enhancing the overall
durability. To enable the effective use of bearing elements
seated and between the adjacent kﬁuckles, it is desirable
that the vertical spacing between the knuckles be:
established to fairly close tolerances during the machining
operation, and also that the diameter and axial length of
counterbores seating bushings be machined quite precisely.
If this is not done, the knuckles may interfit too loosely,
and the bearing elements may not function effectively.

Moreover, it is desirable that the appearance of the
barrel not be broken by the axial dimension of synthetic
resin thrust bearing elements.

Less expensive hinges are generally fabricated from
steel, and the leaves are electroplated prior to assembly.
Assembling the electroplated components can lead to their
being marred.

To reduce the cost of manufacturlng electroplated '
hinges, it has been proposed that they be assembled and then
electroplated. Doing so requires not only the appropriate
selection of the materials but also a configuration of parts
so that the electroplating solution and rinse water will not
be retained in the assembled barrel.

It is an object of the present invention to provide a
novel hinge which includes bearings which are substantially
concealed.

‘It is also an object to provide such a hinge that
permits greater tolerance in machining of the knuckles.

" Another object is to provide such a hinge which may be
assembled readily and economically.

A still further object is to provide such a hinge which
is configured to permit electroplating of the hinge after it
has been assembled.



the entire hinge may then be el ectropl ated as the axial channels 46 ln the i
axi al bore 42 of the bushing 8 serve to drain the electroplatln g @? !
rinse water fromw thin the bushing 8. For such a plat|ng~step B ng
8 may be fabricated froma conductive synthetic resin such~&s“one haV|ng a
carbon filler. Referring to Figures 13-19Q sthere is shown a preferred

enbodi nent of the bushing 8a and thrust bearing 10a in which the inner .end

of the body portion 9a of the t$UMMARYcOF | THE 10MVENBTOMMUr equal |y spaced

flared portions 7%€ %égiﬂgﬁ(géen found that the foregoing and related
objects may be readily attained in a hinge comprising a
first hinge leaf having at least two axially spaced knuckles
with an axial bore therethrough, and a second hinge leaf
having a knuckle extending between and axially aligned with
the knuckles of the first hinge leaf. The knuckle of the
second hinge leaf has an axial bore therethrough with a
counterbore at each end thereof. Bearing assemblies are
seated in each end of the knuckle of the second hinge leaf
and extend between the knuckle of said second hinge leaf and
the knuckles of the first hinge leaf..

Each of the bearing assemblies has a generally
cylindrical synthetic resin bushing extending within the
bore of the knuckle of the second hinge leaf, and a collar
portion on the end of the bushings is seated in the
counterbore. The bushing has an axial bore extending
therethrough and a counterbore at its outer end. Each
bearing assembly also includes a metallic thrust bearing
with a generally axially extending body portion disposed in
the counterbore of the bushing, and a peripheral collar at
its outer end overlying the outer end of the bushing and
providing a thrust bearing surface for the adjacent knuckle
of the first hinge leaf. The thrust bearing is rotatable
relative to the bushing together with the adjacent knuckle
of the first hinge leaf. A hinge pin extends through the
axial bores of the knuckles and bushings to secure the first
and second hinge leaves in assembly.

Preferably, the collar of the thrust bearing, prior to
application of a load to the hinge, has a deflectable
portion projecting in spaced relationship above the outer
end of the bushing and deflectable against the outer end of
the bushing by a load placed thereon. Desirably, the
bearing assembly further includes retaining means retaining
the body portion of the thrust bearing within the
counterbore of the bushing. This retaining means will
generally include a groove extending about the periphery of



the reversi bly bent portion 66 of the previous enbodlnent.~ : 8. H
flared portions 72 subtends an angle of [err] of the C|r¢unferen %Agb gﬁqal
body portion 9a and flares outwardly to a point of HHXIWU Qe
seen in Figure 16, the circunferential groove 44a of theubushrﬁg.ﬂa has-“tﬂ'
cross section, an upper curved surface ahd3 an el ongated generally fl at

axi al surface to accommpdate the axial length of the flared portions 72.
Simlarly tcchdeeqpurvéxiosrenbithetsnedy tpertian edf poinée i tisugR beaving a

section of t{PRdys PRrLéePidR YAEHaSEREn1 §PSove, and the groove and
section are cooperatively dimensioned and configured to
allow the section limited axial movement within the groove,
thereby allowing the body portion to move axially within the
counterbore of the bushing. In one embodiment, the section
of the body portion is a reversely bent portion at the inner
end thereof. '

Preferably, the surface of the bore of the bushing is
provided with at least one axial channel extending from the
counterbore to the other end thereof to permit the drainage
of electroplating liquid if the assembled hinge is
electroplated. The bushing also desirably includes a
multiplicity of compressible bosses in the form of axially
extending ribs on its outer periphery to provide enhanced
frictional engagement of the bushing within the bore of the
knuckle of the second hinge leaf.

In electroplating the assembled hinge, the hinge is
immersed in an electroplating solution, and the solution is
drained from within the bushing by means of the channels.
Preferably, the bushing is frictionally engaged within the
bore of the knuckle by compressing compressible ribs on its
periphery.

LR IR SR U R S T N A TP

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of a hinge
embodying the present invention;

Figure 2 is a perspective view of a bushing of the
bearing assembly used thérein drawn to an enlarged scale;

Figure 3 is a perspective view of a thrust bearing of
the bearing assembly also drawn to an enlarged scale;

Figure 4 is a sectional view of the bushing along the
line 4-4 of Figure 2;

Figure 5 is a side elevational view of the thrust
bearing of Figure 3;

Figure 6 is a bottom view thereof;

Figure 7 is a fragmentary sectional view thereof along
the line 7-7 of Figure 6;



g}oove 44a. As will be appreciated, the bearing 10a is edStf et ormed by

. . . . . . .(‘:Y-E Q‘ T e I T AT
opposed flaring tools after it is placed within the bushlnghgﬂﬁ“¥ﬁwéVéthiJ
the radius on the flared -8- portions 72 allows the thrust bearing a

to be renoved and reinserted. This enbodinent, in additi
general |y easier -4 -

Figure 8 is a bottom view of the thrust bearing and
bushing assembly;

Figure 9 is a sectional view thereof along the line 9-9
of Figure 8;

Figure 10 is a fragmentary enlarged sectional view of a
portion of Figure 9;

Figure 11 is a view similar to Figure 10, but also
showing fragmentary portions of the hinge pin and adjoining
knuckle of the assembled hinge, and further showing the
thrust bearing deflected by a load applied to the hinge;

Figure 12 is a fragmentary view of the hinge of Figure
1 as assembled, drawn to an enlarged scale, and with the
knuckles and bearing assemblies in section to show internal
construction;

Figure 13 is a plan view of another embodiment of a
thrust bearing prior to assembly;

Figure 14 is a sectional view thereof along the line
14-14 of Figure 13;

Figure 15 is a longitudinal sectional view of another
embodiment of bushing used with the thrust bearing of Figure
13; '

Figure 16 is a fragmentary enlarged portion of Figure
15;

Figure 17 is a fragmentary enlarged portion of the
bearing assembly produced from the thrust bearing and
bushing'of Figures 13-16, after the thrust bearing has been
flared to effect its retgntion;

Figure 18 is a cross sectional view thereof along the
line 18-18 of Figure 17; and

Figure 19 is a view similar to Figure 14 after flaring
of the thrust bearing.

'~ DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
Turning first to Figﬁre 1, a hinge embodying the
present invention has a hinge leaf generally designated by

the numeral 2 secured in assembly with the hinge leaf
generally designated as 4 by the hinge pin generally
designated by the numeral 12. The hinge leaf 4 is provided




to fabricate than the previous enbodi nent, offers the a ﬁltJonal
of increasing the surface area of the thrust bearing 10Caj "Further tdh 1
confi'guration of the flare 72 facilitates the insertion fgd renﬁhéﬂA _____ QQLB
thrust bearing 10a fromthe bushing 8a. Wen assenbl ed, {Lt._can.he-seen-1.h
t he bearing assenbly has only the relativeky-thin coIIar “of the thrust
beari ng di sposed between the adjacent knuckles so that the bearing assenbly

i s substantiatitn b@aQ'GmIgEdssbhb&1asOtgiedielﬁgla§7 dekighhited bynghewnumexal

substantiallg %ﬂkgﬁrgkgi%%rh d %;ogarr%hsgg ng %eneH%WiyeHESignated by
the numeral 8 and a thrust bearing generally designated by
the numeral 10 which is seated therein.

As best seen in Figure 1, the hinge leaf 2 has a planar
portion 14 provided with apertures 16 for mounting. Two
knuckles 18 are axially spaced along the edge thereof and
have an axial bore 20 with a counterbore 22 at the outer end
for seating either the head 11 of the hinge pin 12 or the
hinge pin cap 13. The hinge leaf 4 similarly has a planar
portion 24 with apertures 26 for mounting, and a single
knuckle 28 on its edge with an axial bore 30 and
counterbores 32 at each end thereof. The Kknuckle 28 of the
hinge leaf 4 extends between the two knuckles 18 of the
hinge leaf 2 and is axially aligned therewith.

" Referring to Figures 2 and 4, the bushing 8 has a
generally cylindrical body 9 and a collar 36 at its outer
end. As best seen in Figures 1 and 12, the bushing 8 is
seated within the bore 30 of the knuckle 28 of the hinge
leaf 4 and with its collar 36 seated in the counterbore 32.

I
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The bushing 8 has an axial bore 42 and compressible axially
extending ribs 40 at the outer periphery of its body 9
allowing the bushing 8 to be frictionally engaged in the
bore 30. '

The axial bore 42 of the bushing 8 has a counterbore 48
at its outer end, and the other portion of the counterbore
48 tapers outwardly to facilitate insertion of the thrust
bearing 10. A groove 44 extends about the periphery of the
counterbore 48 of the buéhing 8 directly below the outwardly
tapering portion. A pair of axial channels 46 is provided
in the axial bore 42 and extend from the counterbore 48 to
the other end of the body 9.

Referring next to Figures 3 and 5-7, the thrust bearing
10 has a body portion 62 with a peripheral collar 64
extending from the outer end thereof and a reversibly bent
portion 66 at its inner end to provide a section of the body
portion 62 which seats in the groove 44 of the counterbore



the bushi ngs provide excel | ent bearing surfaces on which th”ﬁTng LD and L)
thrust bearing rotate. The thrust bearing in turn rotates‘TFe '“ Wi th the=!
adj acent knuckl e and provides a smooth surface bearing upan the ﬁuéhﬂhg]
as to substantially elimnate abrasive wear. The bushi ngs EP@ “not-ded-froma_l|
durable, high lubricity synthetic resin ang desirably may Be one wWhich is
conductive to facilitate electroplating of the assenbled hinge. Suitable

resins include.poirpencedlapoleyupiepfoenedand thohy aoakel oxndomed esently
preferred naggﬁkﬁgukgtﬁon as seen in Figure 5.

Turning to Figures 8-11, the bearing assembly 6 is
formed by inserting the inner end of the body portion 62 of
the thrust bearing 10 into the counterbore 48 of the axial
bore 42 of the bushing 8. The reversibly bent portion 66
moves along the outwardly tapering portion of the
counterbore 48 until it snaps into and is seated in the
circumferential groove 44. Thus, the body portion 62 of the
thrust bearing 10 is disposed within the counterbore 48 of
the bushing 8, and a portion 65 of its peripheral collar 64
projects in spaced relationship above and overlies the outer
end of the bushiﬂg 8. As thus assembled, the thrust bearing
10 is rotatable relative to the bushing 8.

As best seen in Figure 11, when the hinge is mounted on
a door and the adjacent knuckle 18 of the hinge leaf 2 abuts
and bears down on the portion of the peripheral collar 64
projecting in spaced relationship above the outer end of the
bushing 8, the collar 64 is deflected against the outer end
by the load placed on it.

The circumferential groove 44 and the reversibly bent
portion 66 are dimensioned and configured to allow the
reversibly bent portion 66 to have limited axial movement
within the groove 44. This permits the body portion 62 of
the thrust bearing 10 to move axially within the axial bore
42 of the bushing 8 when the portion of the peripheral
collar 64 projecting in spaced relationship above the outer
end of the bushing 8 is deflected against the outer end 38.
When the collar 64 is not deflected, the reversibly bent
portion 66 of the thrust bearing 10 is adjacent the upper
curved surface of the circumferential groove 44. When the
collar 64 is deflected, the reversibly bent portion 66 moves
to a position adjacent the lower surface of the
circumferential groove 44.

In assembling the leaves 2 and 4, the configuration of
the collar 64 on the thrust bearing 10 facilitates the
assembly by guiding the knuckle 28 between the knuckles 18,



pélyanide reinforced with aram d fibers and containing di p@g@edw5k4|cs e ”
and pol ytetrafl uoroethylene |ubricants. Conductivity may he provide ﬁ{ !
graphite filler. The thrust bearing is desirably forned f qwa§ta0 1997 i

steel by an eyel et machine or by progressive die stanpi nglsAthough-the o
present invention has been illustrated andydescribed with respect to a

three knuckle hinge, it is equally applicable to hinges having four or .nore
knuckl es al bghl ©8kYabigikgatbndegIsetbbrriaysbgredpkeyastian toTRraneek! es.

in the fabrication of the various parts while ensuring
tension between the knuckles.

The axial ribs 40 on the body of the bushing 8 compress
when the bushing 8 is inserted into the bore 30 to provide
secure frictional engagement of the bushing within the
knuckle 28 so that it will not rotate relative thereto.

When the hinge pin 12 is inserted into the knuckles, it
is frictionally engaged in the bore 20 of the knuckles 18 of
the hinge leaf 2, and it rotates within the bushings 8.
Under load, the thrust bearing 10 rotates with the knuckles
18 bearing on the collar 64 of the bushing 8.

If so desired, the parts may be initially assembled and
the entire hinge may then be electroplated as the axial
channels 46 in the axial bore 42 of the bushing 8 serve to
drain the electroplating liquid and rinse water from within
the bushing 8. For such a plating step, the bushing 8 may
be fabricated from a conductive synthetic resin such as one
having a carbon filler, '

Referring to Figures 13-19, there is shown a preferred
embodiment of the bushing 8a and thrust bearing 10a in which
the inner end of the body portion 9a of the thrust bearing
10a has four equally spaced flared portions 72 in place of
the reversibly bent portion 66 of the previous embodiment.
Each of the flared pbrtions 72 subtends an angle-of 75° of
the circumference of the body portion 9a and flares
outwardly to a point of maximum flare.

As best seen in Figure 16, the circumferential groove
44a of the bushing 8a haé, in cross section, an upper curved
surface and an elongated generally flat axial surface to
accommodate the axial length of the flared portions 72.
Similarly to the previous embodiment, the flared portions 72
provide a section of the body portion 9a which seats in the
groo%e 44a. As will be appreciated, the bearing 1l0a is
easily deformed by opposed flaring tools after it is placed
within the bushing 8a. However, the radius on the flared
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Thus, it can be seen fromthe foregoing detailed specificatfq
drawi ngs that the conceal ed hinge of the present invention
desi rabl e tensi on between the knuckles while allow ng great
machi ni ng. -9- Additionally, the hinge of the present i
configured to facilitate the assenbly of- tghe. hi nge | eaves by

portions 72 allows the thrust bearing 10a to be removed and
reinserted.

This embodiment, in addition to being generally easier
to fabricate than the previous embodiment, offers the
additional advantage of increasing the surface area of the
thrust bearing 10a. Further, the configuration of the flare
72 facilitates the insertion and removal of the thrust
bearing 10a from the bushing 8a. When assembled, it can be
seen that the bearing assembly has only the relatively thin
collar of the thrust bearing disposed between the adjacent
knuckles so that the bearing assembly is substantially
concealed, thus providing an attractive hinge with a
substantially uniform line in its barrel portion. However,
the bushings provide excellent bearing surfaces on which the
hinge pin and thrust bearing rotate. The thrust bearing in
turn rotates freely with the adjacent knuckle and provides a
smooth surface bearing upon the bushing so as to
substantially eliminate abrasive wear.

The bushings are molded from a durable, high lubricity
synthetic resin and desirably may be one which is conductive
to facilitate electroplating of the assembled hinge.
Suitable resins include polyamide, polypropylene and
polyacetal, and a presently preferred material is a
polyamide reinforced with aramid fibers and containing
dispersed silicone and polytetrafluoroethylene lubricants.
Conductivity may be provided by a graphite filler. The
thrust bearing is desirably formed from stainless steel by
an eyelet machine or by progressive die stamping.

Although the present invention has been illustrated and
described with respect to a three knuckle hinge, it is
equally applicable to hinges having four or more knuckles
albeit only one bearing assembly may be employed in some’
knuckles.

"Thus, it can be seen from the foregoing detailed
specification and attached drawings that the concealed hinge
of the present invention provides desirable tension between
the knuckles while allowing greater tolerance in machining.



enabling the ready axial alignnment of the knuckles to formtheshinges e
barrel. The hinge also permts electroplating of the Ieavqs:afteﬁ thel By

assenbl y. - 10 - THE CLAI M5 Havi ng thus described the |nventwpg [mp
clained is: [ Daie: !
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Additionally, thé hinge of the present invention is
configured to facilitate the assembly of the hinge leaves by
'enabling the ready axial alignment of the knuckles to form
the hinge barrel. The hinge also permits electroplating of
the leaves after their assembly.




1. A hinge conprising: (a) a first hi gam“ﬁm mi\tmﬂg Ila
spaced knuckles with an axial bore ther I l
havi ng a knuckl e extendi ng between and axt aldytal kgned w th sa|q,knmgklgﬂ l
of said first hinge | eaf, said knuckle having an axi al bore tﬁgrethrough ------- ”
with a counterbore at each end thereof; (L£hgoearing assenbl i es seated ‘at”

each axial end .

THE CLAIMS
Having thus described the invention, what is claimed

e
0]
(1]

1. A hinge comprising:

(a) a first hinge leaf having at least two
axially spaced knuckles with an axial bore
therethrough;

(b) a second hinge leaf having a knuckle
extending between and axially aligned with said
knuckles of said first hinge leaf, said knuckle having
an axial bore therethrough with a counterbore at each
end thereof;

(c) bearing assemblies seated at each axial end
of said knuckle of said second hinge leaf and extending
between said knuckle of said second hinge leaf and said
knuckles of said first hinge leaf, each of said bearing
assemblies having a generally cylindrical synthetic
resin bushing extending axially within said bore of
said knuckle of said second hindge leaf, and a collar
portion thereon seated in said counterbore with its
axially outer surface flush with the axial end of saiad
knuckle, said bushing having an axial bore extending
therethrouéh and a counterbore at its outer end, each
bearing assembly also including a metallic thrust
bearing with a generally axially extending body portion
disposed in said counterbore of said bushing and a
peripheral collar at its outer end overlying the outer
end of said bushing.and providing a thrust bearing
surface for the adjacent knuckle of said first hinge
leaf, said collar being relatively thin and having a
portion projecting I spaced relationship above said
axial outer surface of said bushing, said projecting
portion being deflectable against said axially outer
surface of said bushing by a load placed thereon, said
thrust bearing being rotatable relative to said bushing
together with the adjacent knuckle of said first hinge
leaf; and



of said knuckle of said second hinge le wu“ILbéﬁmeenﬁﬁﬁmgw?aHZET H
knuckl e of said second hinge | eaf and a “ﬁg “ \ﬂ“ aild first hinge U

| eaf ,” each of said bearing assenblies a genetally cybimdriicals. 037, |
synthetic resin bushing extending axially wthin said boré-sf=sard—knuekke
of said second hinge |eaf, and a collar porfion thereon seated in said
counterbore with its axially outer surface flush with the axial end of -said

knuckl e, said bushing Rayi aghdhgaxpah bsten@ihgnéhroughesatiar avdalandres
counterbore at it%fO%%ﬁﬁ i%%bki%%hand bushings to secure said first and
second hinge leaves in assembly.
2. The hinge in accordance with Claim 1 wherein said
bearing assembly further includes retaining means retaining
said body portion of said thrust bearing within said

counterbore of said bushing.

3. The hinge in accordance with Claim 2 wherein said
retaining means includes a groove extending about the
periphery of said counterbore and said body portion.of said
thrust bearing includes a section seated in said groove.

4. The hinge in accordance with Claim 3 wherein said
groove and section are cooperatively dimensioned and
configured to allow said section limited axial movement
within said groove, thereby allowing said body portion to
move axially within said counterbore of said bushing.

5. The hinge in accordance with Claim 3 wherein said
section of said body portion is a reversely bent portion at
the axial inner end thereof.

6. The hinge in accordance with Claim 1 wherein the
surface of the bore of said bushing is provided with at
least one axially extending channel extending from said.
counterbore to the other end thereof to permit the drainage
of electroplating liquid.

7. The hinge in accordance with Claim 1 wherein said
bushing includes a multiplicity of compressible bosses on
the outer periphery of said body portion providing enhanced
frictional engagement of said bushing within said bore of
said knuckle of said secdnd hinge leaf.

8. The hinge in accordance with Claim 7 wherein said
bosses are axially extending ribs.

" 9. A hinge comprising:
_ (a) a first hinge leaf having at least two
‘axially spaced knuckles with an axial bore
therethrough;
(b) a second hinge leaf having a knuckle
extending between and axially aligned with said



bearing assenbly al so including a netalli rin LER, 298 @-@hk,_if
axi al ly extendi ng body portion disposed mm#{ m ” r\é\hﬁf M%‘é@\dgﬁaé’h‘rﬁg@ il
and a peripheral collar at its outer end eve¢ el gt epand G4 Salx 199, ;l
bushi ng and providing a thrust bearing surface for the adjacent knuCkl'e 6F ]
said-first hinge leaf, said collar being gglatively thin and having a ’
portion projecting | spaced relationship above said axial outer surface of
sai dI Ibushl ?g, sai ghRERLES bRUsRDA t £ DPsPeh Ngdel bLE! abh eq agALBR1eSRAGing
axially outer

an axial bore therethrough with a counterbore at each
end thereof;

(c) bearing assemblies seated on each axial end
of said knuckle of said second hinge leaf and extending
between said knuckle of said second hinge leaf and said
knuckles of said first hinge leaf, each of said bearing
assemblies having a generally cylindrical synthetic
resin bushing extending within said bore of said
knuckle of said second hinge leaf and a collar portion
thereon seated in said counterbore with its axially
outer surface flush with the axial end of said knuckle,
said bushing having an axial bore extending
therethrough and a counterbore at its outer end, each
bearing assembly also including a metallic thrust
bearing with a generally axially extending body portion
disposed in said counterbore of said bushing and a
peripheral collar at its outer end overlying the outer
end of said bushing and providing a thrust bearing
surface for the adjacent knuckle of said first hinge
leaf, said thrust bearing being rotatable relative to
said bushing together with the adjacent knuckle of said
first hinge leaf, said collar of said thrust bearing '
being relatively thin, prior to application of a load
to said hinge, having a portion projecting in spaced
relationship above said axially outer surface of said
bushing, said projecting portion being deflectable
against said outer end of said bushing by a load placed
thereon, said bearing assembly further including
retaining means retaining said body portion of said
thrust bearing within said counterbore of said bushing;
and
_ (d) a hinge pin extending through said axial bores
“of said knuckles and bushings to secure said first and
second hinge leaves in assembly. '

10. The hinge in accordance with Claim 9 wherein said
retaining means includes a groove extending about the



surface of said bushing by a | oad pl acem“umlﬂﬁnlj‘ ‘@Eulhru

rotatable relative to said bushing toge

acgnt knthlgugfm

sdid'first hinge leaf; and (d) a hi nge pi‘n extendlng throudh sald -axi.al.

| eaves in assenbly. - 13 -

periphery of said counterbore and said body portion of said
thrust bearing includes a section seated in said groove.

11. The hinge in accordance with Claim 10 wherein said
groove and section are cooperatively dimensioned and
configured to allow said section limited axial movement
within said groove, thereby allowing said body portion to
move axially within said counterbore of said bushing.

12. The hinge in accordance with Claim 9 wherein the
surface of the bore of said bushing is provided with at
least one axially extending channel extending from said
counterbore to the other end thereof to permit the drainage
of electroplating liquid.

13. The hinge in accordance with Claim 9 wherein said
body portion of said bushing includes a multiplicity of
compressible axially extending ribs on its outer periphery
providing enhanced frictional engagement of said bushing
within said bore of said knuckle of said second hinge leaf.
14. A method of making a hinge comprising the steps
of: . '

(a) providing a first hinge leaf having at least
two axially spaced knuckles with an axial bore
therethrough, and a second hinge leaf having a knuckle
with an axial bore therethrough and with a counterbore
at each axial end thereof;

(b) forming bearing assemblies comprising a

generally cylindrical synthetic resin bushing with a

collar portion at one end thereof and an axial bore

extending through said bushing with a counterbore at

said one, and a metéllic thrust bearing with a

generally axially extending body portion disposed in

said counterbore of said bushing and a relatively thin
peripheral collar at one end overlying said one end of
said bushing, said thrust bearing being rotatable

‘relative to said bushing, said bushing being formed .

with at least one axial channel in the surface of the

bore of said bushing extending from said counterbore to
the other end thereof, said collar of said bushing




2. The hinge in accordance with Claim nlny”asseﬁb
further includes retaining nmeans retai n| ﬁ"iﬁﬁm # r f_ sal d thrus
bearlng within said counterbore of sai d bushicng. “' :

t
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ext endi ng about the periphery of said caunfjgrbore and sald body portion of
said thrust bearing includes a section seated in said groove. 4. The .

hi nge in accor dan@@wiinigh an@rlﬂl%rWiﬁrogle@ti&Ugd i ePERcl &I iicHBHARE
cooperatlvely dlﬁE%FlOﬂ%%e outer surface of said one end of said
bushing;

(c) inserting one of said bearing assemblies in
each end of said bore of said knuckle of said second
hinge leaf and seating said collar portion of said
bushing in said counterbore thereof with its axially
outer surface at said one end flush with the end of
said knuckle; '

(d) inserting said knuckle of said second hinge
leaf between said knuckles of said first hinge leaf
whereby each of said bearing assemblies has a portion
extending between said knuckle of said second hinge
leaf and one of said knuckles of said first hinge leaf,
whereby said peripheral collar of said thrust bearing
provides a thrust bearing surface for the adjacent
knuckle of said first hinge leaf;

(e) inserting a hinge pin in said axial bores of
said knuckles and bushings to provide a hinge assembly;

(f) immersing said hinge assembly in an
electroplating solution; and

(g) .draining electroplating solution from within
said bushing through said channels.

15. The method of making a hinge in accordance with
Claim 14 wherein said forming step includes forming the
bearing assembly from a bushing including a multiplicity of
compressible axially extending ribs on the outer periphery
of its body portion, and said bearing assembly inserting
step includes the step of frictional engaging said bushing
within said bore of said knuckle by compressing said ribs.



configured to allow said section limted axial novenent mnt“
thereby allow ng said body portion to nove axially wthin sald counterb®r©97

of said bushing. 5. The hinge in accordance with Claim3 MhETEJn .sai.d" %
section of said body portion is a reversely bent portion at“¥fig=axial = Fnner =
end t hereof. 6. The hinge in accordance with Claim1 wherein the surface

of the bore of said bushing is prOV|dedW&§r|at | east one axially extending
channel extending fromsaid. counterbojgsf@adpe other end thereof to permt
t he drai nage = - y
CONCEALED BEARING HINGE AND METHOD OF MAKING SAME

A hinge includes a first hinge leaf with two axially
spaced knuckles and a second hinge leaf having a knuckle
extending between and axially aligned with the knuckles of
the first hinge leaf. The knuckles of the two hinge leaves
have bores extending therethrough and that of the second
leaf has a counterbore at each end thereof. Seated in the
bore at each end of the second leaf knuckle is a bearing
assembly including a collar portion seated in the
counterbore. The bushing has an axial bore extending
therethrough and a counterbore at its outer end. A metallic
thrust bearing has a generally axially extending body
portion disposed in the counterbore of the bushing, and a
peripheral collar at the outer end overlies the outer end of
the bushing and provides a thrust bearing surface for the
adjacent knuckle of the first hinge leaf. In one
embodiment, the bushing bore has channels to allow flow of
electroplating solution if the hinge is electroplated after
assembly. |
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of electroplating liquid. 7. The hinge in accordance with ],K:F-:ﬁilmﬁzmnﬁ.ﬁ@igﬁﬁ li
said bushing includes a multiplicity of conpressible bosses !pn the,qutek ”
peri phery of said body portion providi ng enhanced fricti onal{,. émgag%&eﬁfﬂo}gw 1
'sai d bushing within said bore of said knuckle of said second=hifge=fFeat==8
The hinge in accordance with O aim 7 wherkin said bosses are axially
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axi al |y spaced knuckles with an axial bore therethrough; (b) a=seecond-hinge

| eaf having a knuckl e extendi ng between and axially a|igned\N“ﬂEﬁﬁﬂﬂiMEm?SHEET
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end thereof; (c) bearing assenblies seated on each axi al end
knuckl e of sald second hinge | eaf and extendi ng between said
sal d second hinge |eaf and said knuckles of said first hinge

sai d bearing assenblies having a general
bushing extending within said bore of sai

| eaf and a coll a

axially outer sufface flush MAHithe
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said bushing having an axial bore extending therethrough anfa cotfiterbore ——)
at-its outer end, each bearing assenbly also including a nme - EERRIS SHEET
bearing with a generally axially extending body portion disposed phn i6d 1997
count erbore of said bushing and a peripheral collar at its ; &%“*é?i--te}ﬂ%% ---------------
overlying-the outer end of said bushing ahd providing a thrust—bearing
surface for the adjacent knuckle of said first hinge |eaf, said thrust :
beari ng bei ng rotat el,api ve to said bushing together with the adjacent
knuckl e of said ?}/g‘ /3
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first' hinge |eaf, sald collar of said thrust bearing being reiailvely thln-
pf¥or to appllcatlon of - a | oad sai d hinge, having a portlon Tprofectimg:: i
in spated rel ationshi p above s’d"&d’&(@%@ uter surface of said b 561 i
sai d projecting portion being deflectabl e agai nst ‘said outenlénd §f sﬂﬁ%’gm§

bushing by a | oad pl aced thereon, said bgeglwgnaﬁsgfé&ﬁsngtsherﬂ netudi-ng -
retaining means retaining said body portion of said thrust bea
sai d counterbore of said bushlb? I:";md

I mite SHEET Hes R

G _HINGE REPLACED

AND METHOD OF MAKING SAME
BACKGROUND OF THE INVENTION

The present invention relates to a hinge, and more

particularly, to a concealed bearing hinge.

As is well known, it is desirable to provide hinges with
bearings between the knuckles to reduce wear and to improve the
pivotal action, thus enhancing the overall durability. To enable
the effective use of bearing elements seated and between the
adjacent knuckles, it is desirable that the vertical spacing
between the kngckles be established to fairly close tolerances
during the machining operation, and also that the diameter and
axial length of counterbores seating bushings be machined quite

* precisely. If this is not done, the knuckles may interfit too
loosely, and the bearing elements may not function effectively.

Moreover, it is desirable that the appearance of the barrel
not be broken by the axial dimension of synthetic resin thrust
bearing elements.

Less expensive hinges are generally fabricated from steel,
and the leaves are electroplated prior to assembly. Assembling
the electroplated components can lead to,théir being marred.

To reduce the cost of manufacturing electroplated hinges, it
has been proposed that they bé assembled‘and then electroplated.
Doing so requires noﬁ Qﬂly the appropriate selection of the
materials but also a configuration of parts so that the

electroplating solution and rinse water will not be retained in

the assémbled barrel.

is Sheet Has Been Reilaced
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(d) a hinge; pin extending through said axiglg E@qrg&QQQ@@%@Eﬁé&gégmgﬁaﬂﬁﬁﬁi-ﬂ
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bushi ngs. to secure said first and second:hi ngepgggy@s: i n assenbly. 10 5@
hinge i.n accordance with C'aim9 whereint sai::ﬂ:fmi::m:ﬂgzﬂea!;{ﬁsiiisnfcﬂ-ﬂldé‘%Nj
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body portion of said




thrust bearing includes a section seated i n';}g;a;i'id,{':;g-.r;"{-p"ﬁ'\‘/é'. q PEPhACKMFYE HFEFT
agcordance with O aim 10 wherein said groove and. -secti-on:af e -cocaagrgmm\ﬂﬁgﬁy

di mensi oned and configured to allow said section |imted aXiG#le movement: 0 !
within said groove, thereby allow-ng said body portion to Wove axirally
within said counterbore of said bushing. 12. TRephicegent iSheecastbiipse with
Claim9 wherein the surface of h.e#%rezo-f said bushing is provided with at
| east one axially extending ch )‘le xtendi ng fromsaid counterbore to the
other end thereof to psrodit—thefdra
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of electroplating |iquid.
sa& d body portion of said bushing inc|udes -a multiplicity
aXial ly extendi ng ribs on its outer perl phery p?ow di ng enljanesd. FQ.i.diN. Areg...
engagenent of said bushi ng within said bore of said knuckl é=ef=sai-d-second:=)

14. A method of making a hinge com@bmceg,ehh%hégﬁgg/abs (a)

hi nge | eaf.
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peri pheral collar at one end overlying said one end of said bushing, said

t hrust bearing being rotatable relative to SZéﬂEQ?dming’ sai d bushi ng bei ng
formmed with at | east one axial channel in the’s\irface of the bore of said

bushi ng extending from said counterbore to the other end t hereof, said

coll ar of said bushing - 14 - -

CONCEALED BEARING HINGE AND METHOD OF MAKING SAME
BACKGROUND OF THE INVENTION

The present invention relates to a hinge, and more
particularly, to a concealed bearing hinge.

As is well known, it is desirable to provide hinges
with bearings between the knuckles to reduce wear and to
improve the pivotal action, thus enhancing the overall
durability. To enable the effective use of bearing elements
seated and between the adjacent knuckles, it is desirable
that the vertical spacing between the knuckles be
established to fairly close tolerances during the machining
operation, and also that the diameter and axial length of
counterbores seatihg bushings be machined quite precisely.
If this is not done, the knuckles may interfit too loosely,
and the bearing elements may not function effectively.

Moreover, it is desirable that the-appearance of the
barrel not be broken by the axial dimension of synthetic
resin thrust bearing elements.

Less expensive hinges are generally fabricated from
steel, and the leaves are electroplated prior to assembly.
Assembling the electroplated components can lead to their
being marred. .

To reduce the cost of manufacturing electroplated |
hinges, it h;s been proposed that they be assembled and then
electroplated. Doing so requires not only the appropriate
selection of the materials but also a configuration of parts
so that the electroplating solution and rinse water will not
be retained in the assembled barrel.

It is an object of the present invention to provide a
novel hinge which includes bearings which are substantially
concealed.

It is also an object to provide such a hinge that
permits greater tolerance in machining of the knuckles.

" Another object is to provide such a hinge which may bg
assembled readily and economically. _

A still further object is to provide such a hinge which
is configured to permit electroplating of the hinge after it
has been aséembled. s



héving-a portion projecting in spaced rel ationship above the outer surface
of said one end of said bushing; (c) inserting one of said bearing
assenblies in each end of said bore of said knuckle of said second hinge

|l eaf and seating said collar portion of said bushing in said counterbore
thereof with its axially outer surface at_said one end flush with the end
of said knuckle; (d) inserting said knuckle of said second hinge

SUMMARY OF THE INVENTION

It has now been found that the foregoing and related
objects may be readily attained in a hinge comprising a
first hinge leaf having at least two axially spaced knuckles
with an axial bore therethrough, and a second hinge leaf
having a knuckle extending between and axially aligned with
the knuckles of the first hinge leaf. The knuckle of the
second hinge leaf has an axial bore therethrough with a
counterbore at each end thereof. Bearing assemblies are
seated in each end of the knuckle of the second hinge leaf
and extend between the knuckle of said second hinge leaf and
the knuckles of the first hinge leaf.

Each of the bearing assemblies has a generally
cylindrical synthetic resin bushing extending within the
bore of the knuckle of the second hingg leaf, and a collar
portion on the end of the bushings is seated in the
counterbore. The bushing has an axial bore extending
therethrough and a counterbore at its outer end. Each
bearing assembly also includes a metallic thrust bearing
with a generally axially extending body portion disposed in
the counterbore of the bushing, and a peripheral collar at
its outer end overlying the outer end of the bushing and
providing a thrust bearing surface for the adjacent knuckle
of the first hinge leaf. The thrust bearing is rotatable
relative to the bushing together with the adjacent knuckle
of the first hinge leaf. A hinge pin extends through the
axial bores of the knuckles and bushings to secure the first
and second hinge leaves in assembly.

Preferably, the collar of the thrust bearing, prior to
application of a load to the hinge, has a deflectable
portion projecting in spaced relationship above the outer
end of the bushing and deflectable against the outer end of
the bushing by a load placed thereon. Desirably, the
bearing assembly further includes retaining means retaining
the body portion of the thrust bearing within the
counterbore of :the bushing. This retaining means will
generally include a groove extending about the periphery of




[ eaf between said knuckles of said first hinge | eaf whereby each of said
beari ng assenblies has a portion extendi ng between said knuckle of said
second hinge | eaf and one of said knuckles of said first hinge |eaf,

wher eby said peripheral collar of said thrust bearing provides a thrust
bearing surface for the adjacent knucklg gf _said first hinge |leaf; (e)
Inserting a hinge pin in said axial bores of said knuckles and bushings to

provi de a hthgecatfitabbyre(l) Thampeayngosdidnhbrgenassariky: beading
includes a section seated in this groove, and the groove and
section are cooperatively dimensioned and configured to
allow the section limited axial movement within the groove,
thereby allowing the body portion to move axially within the
counterbore of the bushing. In one embodiment, the section
of the body portion is a reversely bent portion at the inner
end thereof.

Preferably, the surface of the bore of the bushing is
provided with at least one axial channel extending from the
counterbore to the other end thereof to permit the drainage
of electroplating liquid if the assembled hinge is
electroplated. The bushing also desirably includes a
multiplicity of compressible bosses in the form of axially
extending ribs on its outer periphery to provide enhanced
frictional engagement of the bushing within the bore of the
knuckle of the second hinge leaf.

In electroplating the assembled hinge, the hinge is
immersed in an electroplating solution, and the solution is
drained from within the bushing by means of the channels.
Preferably, the bushing is frictionally engagéd withiﬁuthe
bore of the knuckle by compressing compressible ribs on its
periphery. _

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of a hinge
embodying the present invention;

Figure 2 is a perspective view of a bushing of the
bearing assembly used thérein drawn to an enlarged scale;

Figure 3 is a perspective view of a thrust bearing of
the bearing assembly also drawn to an enlarged scale;

Figure 4 is a sectional view of the bushing along the
line 4-4 of Figure 2;

Figure 5 is a side elevational view of the thrust
bearing of Figure 3;

Figure 6 is a bottom view thereof;

Figure 7 is a fragmentary sectional view thereof along
the line 7-7 of Figure 6;

-



el ectroplating solution; and (g) draining el ectroplating solution from

W thin said bushing through said channels. 15. The nethod of nmaking a hinge
in accordance with Cdaim 14 wherein said formng step includes formng the
beari ng assenbly froma bushing including a nultiplicity of conpressible
axi'ally extending ribs on the outer periphﬁry of its body portion, and said
bearing assenbly inserting step includes the step of frictional engaging

sai d bushing wi thpigapkdgbeseaobottbfl ¥EFkbE EHeCLAPLEESHBArIAGdahidls.
bushing assembly;

Figure 9 is a sectional view thereof along the line 9-9
of Figure 8;

Figure 10 is a fragmentary enlarged sectional view of a
portion of Figure 9; '

Figure 11 is a view similar to Figure 10, but also
showing fragmentary portions of the hinge pin and adjoining
knuckle of the assembled hinge, and further showing the
thrust bearing deflected by a load appiied to the hinge;

Figure 12 is a fragmentary view of the hinge of Figure
1 as assembled, drawn to an enlarged scale, and with the
knuckles and bearing assemblies in section to show internal
construction;

Figure 13 is a plan view of another embodiment of a
thrust bearing prior to assembly;

Figure 14 is a sectional view thereof along the line
14-14 of Figure 13;

Figure 15 is a longitudinal sectiional view of another
embodiment of bushing used with the thrust bearing of Figure
13; '

Figure 16 is a fragmentary enlarged portion of Figure
15; _

Figure 17 is a fragmentary enlarged portion of the
bearing assembly produced from the thrust bearing and
bushing of Figures 13-16, after the thrust bearing has been
flared to effect its retention;

Figure 18 is a cross sectional view thereof along the
line 18-1& of Figure 17; and

Figure 19 is a view similar to Figure 14 after flaring
of the thrust bearing.

'~ DETAILED DESCRIPTI_ON OF THE ILLUSTRATED EMBODIMENTS

Turning first to Figure 1, a hinge embodying the
present invention has a hinge leaf generally designated by

the numeral 2 secured in assembly with the hinge leaf
generally designated as 4 by the hinge pin generally
designated by the numeral 12. The hinge leaf 4 is provided

o



-"15 - 6. The hinge in accordance with Claim4 wherein said section of
sai.d body portion is a reversely bent portion at the inner end thereof. 7.
The hinge in accordance with Caim1l1 wherein the surface of the bore of
said bushing is provided with at | east one axial channel extending from

said counterbore to the other end 5

with bearing assemblies generally designated by the numeral
6 which are formed from a bushing generally designated by
the numeral 8 and a thrust bearing generally designated by
the numeral 10 which is seated therein.

As best seen in Figure 1, the hinge leaf 2 has a planar
portion 14 provided with apertures 16 for mounting. Two
knuckles 18 are axially spaced along the edge thereof and
have an axial bore 20 with a counterbore 22 at the outer end
for seating either the head 11 of the hinge pin 12 or the
hinge pin cap 13. The hinge leaf 4 similarly has a planar
portion 24 with apertures 26 for mounting, and a single
knuckle 28 on its edge with an axial bore 30 and
counterbores 32 at each end thereof. The knuckle 28 of the
hinge leaf 4 extends between the two knuckles 18 of the
hinge leaf 2 and is axially aligned therewith.

Referring to Figures 2 and 4, the bushing 8 has a
generally cylindrical body 9 and a collar 36 at its outer
end. As best seen in Figures 1 and 12, the bushing 8 is
seated within the bore 30 of the knuckle 28 of the hinge
leaf 4 and with its collar 36 seated in the counterbore 32.
The bushing 8 has an axial bore 42 and compressible axially
extending ribs 40 at the outer periphery of its body 9
allowing the bushing 8 to be frictionally engaged in the
bore 30.

The axial bore 42 of the bushing 8 has a counterbore 48
at its outer end, and the other portion of the counterbore
48 tapers outwardly to fgcilitéte insertion of the thrust
bearing 10. A groove 44 extends about the periphery of the
counterbore 48 of the bushing 8 directly below the outwardly
tapering portion. A pair of axial channels 46 is provided
in the axial bore 42 and extend from the counterbore 48 to
the other end of the body 9.

Referring next to Figures 3 and 5-7, the thrust bearing
10 has a body portion 62 with a peripheral collar 64
extending from the outer end thereof and a reversibly bent
portion 66 at its inner end to provide a section of the body
portion 62 which seats in the groove 44 of the counterbore



thereof to pernmit the drainage of electroplating liquid. 8. The hinge in
accordance wwth Caim1 wherein said bushing includes a nultiplicity of
conpressi bl e bosses on its outer periphery providing enhanced frictional
engagenent of said bushing within said bore of said knuckle of said second
hi nge | eaf. 9. The hinge in accordance with Caim8 wherein said bosses
are axially extending ribs. This Sheet Has® Been Repl aced

48. The collar 64 is formed with a convex or domed
configuration as seen in Figure 5.

Turning to Figures 8-11, the bearing assembly 6 is
formed by inserting the inner end of the body portion 62 of
the thrust bearing 10 into the counterbore 48 of the axial
bore 42 of the bushing 8. The reversibly bent portion 66
moves along the outwardly tapering portion of the
counterbore 48 until it snaps into and is seated in the
circumferential groove 44. Thus, the body portion 62 of the
thrust bearing 10 is disposed within the counterbore 48 of
the bushing 8, and a portion 65 of its peripheral collar 64
projects in spaced relationship above and overlies the outer
end of the bushing 8. As thus assembled, the thrust bearing
10 is rotatable relative to the bushing 8.

As best seen in Figure 11, when the hinge is mounted on
a door and the adjacent knuckle 18 of the hinge leaf 2 abuts
and bears down on the portion of the peripheral collar 64
projecting in spaced relationship above the outer end of the
bushing 8, the collar 64 is deflected against the outer end
by the load placed on it.

The circumferential groove 44 and the reversibly bent
portion 66 are dimensioned and configured to allow the
reversibly bent portion 66 to have limited axial movement
within the groove 44. This permits the body portion 62 of
the thrust bearing 10 to move axially within the axial bore
42 of the bushing 8 when the portion of the peripheral
collar 64 projecting in spaced relationship above the outer
end of the bushing 8 is deflected against the outer end 38.
When the collar 64 is not deflected, the reversibly bent
portion 66 of the thrust bearing 10 is adjacent the upper
curved surface of the circumferential groove 44. When the
collar 64 is deflected, the reversibly bent portion 66 moves
to a position adjacent the lower surface of the
circumferential groove 44.

In assembling the leaves 2 and 4, the configuration of
the collar 64 on the thrust bearing 10 facilitates the
assembly by guiding the knuckle 28 between the knuckles 18,



TH S SHEET HAS BEEN REPLACED - 16- 10. A hinge conprising: (a) a first
hi nge | eaf having at |east two axially spaced knuckles with an axial bore
t her et hrough; (b) a second hinge | eaf having a knuckl e extendi ng between
and axially aligned with said knuckles of said first
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and its ability to deflect permits greater axial tolerance
in the fabrication of the various parts while ensuring
tension between the knuckles.

The axial ribs 40 on the body of the bushing 8 compress
when the bushing 8 is inserted into the bore 30 to provide
secure frictional engagement of the bushing within the
knuckle 28 so that it will not rotate relative thereto.

When the hinge pin 12 is inserted into the knuckles, it
is frictionally engaged in the bore 20 of the knuckles 18 of
the hinge leaf 2, and it rotates within the bushings 8.
Under locad, the thrust bearing 10 rotates with the knuckles
18 bearing on the collar 64 of the bushing 8.

If so desired, the parts may be initially assembled and
the entire hinge may then be electroplated as the axial
channels 46 in the axial bore 42 of the bushing 8 serve to
drain the electroplating liguid and rinse water from within
the bushing 8. For such a plating step, the bushing 8 may
be fabricated from a conductive synthetic resin such as one
having a carbon filler. ’

Referring to Figures 13-19, there is shown a preferred
embodiment of the bushing 8a and thrust bearing 10a in which
the inner end of the body portion 9a of the thrust bearing
10a has four equally spaced flared portions 72 in place of
the reversibly bent portion 66 of the previous embodiment.
Each of the flared pbrtions 72 subtends an angle of 75° of
the circumference of the body portion 9a and flares
outwardly to a point of maximum flare.

As best seen in Figure 16, the circumferential groove
44a of the bushing 8a has, in cross section, an upper curved
surface and an elongated generally flat axial surface to
accommodate the axial length of the flared portions 72.
Similarly to the previous embodiment, the flared portions 72
provide a section of the body portion 9a which seats in the
grooée 44a. As will be appreciated, the bearing 10a is
easily deformed by opposed flaring tools after it is placed
within the bushing 8a. However, the radius on the flared



hi nge | eaf, said knuckl e having an axial bore therethrough with a
counterbore at each end thereof; (c) bearing assenblies seated on each end
of- sai d knuckl e of said second hinge | eaf and extendi ng between said
knuckl e of said second hinge |eaf and said knuckles of said first hinge

| eaf, each of said bearing assenblies haligg_a generally cylindrical _
synthetic resin bushing extending within said bore of said knuckle of said

second i nge ploaafi caifl 2 Glilcis Rld ikhuste TR 3RA1MA 1tb U G ERUST A ©
t hereof, sai rebl%%@r Aﬂaw ng an axial bore exten I ng

This embodiment, in addition to being generally easier
to fabricate than the previous embodiment, offers the
additional advantage of increasing the surface area of the
thrust bearing 10a. Further, the configuration of the flare
72 facilitates the insertion and removal of the thrust
bearing 10a from the bushing 8a. When assembled, it can be
seen that the bearing assembly has only the relatively thin
collar of the thrust bearing disposed between the adjacent
knuckles so that the bearing assembly is substantially
concealed, thus providing an attractive hinge with a
substantially uniform line in its barrel portion. However,
the bushings provide excellent bearing surfaces on which the
hinge pin and thrust bearing rotate. The thrust bearing in
turn rotates freely with the adjacent knuckle and provides a
smooth surface bearing upon the bushing so as to
substantially eliminate abrasive wear.

The bushings are molded from a durable, high lubricity
synthetic resin and desirably may be one which is conductive
to facilitate electroplating of the assembled hinge.
Suitable resins include polyamide, polypropylene and
polyacetal, and a presently preferred material is a
polyamide reinforced with aramid fibers and contaihing
dispersed silicone and polytetrafluorocethylene lubricants.
Conductivity may be provided by a graphite filler. The
thrust bearing is desirably formed from stainless steel by
an eyelet machine or by progressive die stamping.

Although the present invention has been illustrated and
described with respect to a three knuckle hinge, it is
equally applicable to hinges having four or more knuckles
albeit only one bearing assembly may be employed in some
knuckles.

“Thus, it can be seen from the foregoing detailed
specification and attached drawings that the concealed hinge
of the present invention provides desirable tension between
the knuckles while allowing greater tolerance in machining.



theret hrough and a counterbore at its outer end, each bearing assenbly al so
including a netallic thrust bearing with a generally axially extendi ng body
portion disposed in said counterbore of said bushing and a peri pheral

collar at its outer end overlying the outer end of said bushing and
providing a thrust bearing surface for thg adj acent knuckle of said first

hi nge leaf, said thrust bearing being rotatable relative to said bushing

together wij, a9 Al 0e ek HILR Bl S8l hideinel iGRdeaTly 38l d ool lar of

said thrust bearin II cat i
conflgured to fac111tate the assembly of the hinge leaves by

enabllng the ready axial alignment of the knuckles to form

the hinge barrel. The hinge also permits electroplating of
the leaves after their assembly.



hi nge, having a portion projecting in spaced rel ationship This Sheet Has

Been Re | aced
sai d bushi ng,
eqd of said
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THE CLAIMS
Having thus described the invention, what is claimed

1. A hinge comprising:

(a) a first hinge leaf having at least two
axially spaced knuckles with an axial bore
therethrough;

(b) a second hinge leaf having a knuckle
extending between and axially aligned with said
knuckles of said first hinge leaf, said knuckle having
an axial bore therethrough with a counterbore at eadh
end thereof; _

(c) bearing assemblies seated at each axial end
of said knuckle of said second hinge leaf and ektending
between said knuckle of said second hinge leaf and said
knuckles of said first hinge leaf, each of said bearing
assemblies having a generally cylindrical synthetic
resin bushing extending axially within said bore of
said knuckle of said second hinge leaf, and a collar
portion thereon seated in said counterbore with its
axially outer surface flush with the axial end of said
knuckle, said bushing having an axial bore extending
therethrough and a counterbore at its outer end, each
bearing assembly also including a metallic thrust
bearing with a generally axially extending body portion
disposed in said counterbore of said bushing and a

. peripheral collar at its outer end overlying the outer

end of said bushing and providing a thrust bearing
surface for the adjacent knuckle of said first hinge
leaf, said collar being relatively thin and having a
portion projecting I spaced relationship above said
axial outer surface of said bushing, said projecting
‘portion being deflectable against said axially outer
“surface of said bushing by a load placed thereon, said
thrust bearing being rotatable relative to said bushing
together with the adjacent knuckle of said first hinge
leaf; and '



bushing by a | oad placed thereon, said bearing assenbly f \
retaining nmeans retaining said body portion of said thrust bearing within

331 oxi 8l hores of sald knuckl 86 and bushings o Securs. 3%ﬁﬂl!ﬂlﬂﬂﬂfl"ﬂll

*

second hinge |leaves in assenbly. - 11. The hinge in accordance With Clfaim 10
wherein said retaining means includes a~ghdove extendi ng about the

per i phery of sai d counigfborg; a0d 81,0, boda pOLt Lo, 8Ln 8k da! kY BEELLNO

of said knuckles and bushings to secure said first and

second hinge leaves in assembly. '

2. The hinge in accordance with Claim 1 wherein said
bearing assembly further includes retaining means retaining
said body portion of said thrust bearing within said
counterbore of said bushing.

3. The hinge in accordance with Claim 2 wherein said
retaining means includes a groove extending about the
periphery of said counterbore and said body portion of said
thrust beéring includes a section seated in said groove.

4. The hinge in accordance with Claim 3 wherein said
groove and section are cooperatively dimensioned and
configured to allow said section limited axial movement
within said groove, thereby allowing said body portion to
move axially within said counterbore of said bushing.

5. The hinge in accordance with Claim 3 wherein said
section of said body portion is a reversely bent portion at
the axial inner end thereof. ’

6. The hinge in accordance with Claim 1 wherein the
surface of the bore of said bushing is provided with at
least one axially extending channel extending from said.
counterbore to the other end thereof to permit the drainage
of electroplating liquid.

7. The hinge in accordance with Claim 1 wherein said
bushing includes a multiplicity of compressible bosses on
the outer periphery of said body portion providing enhanced
frictional engagement of said bushing within said bore of
said knuckle of said secdnd hinge leaf.

8. The hinge in accordance with Claim 7 wherein said
bosses are axially extending ribs.

9. A hinge comprising:
(a) a first hinge leaf having at least two
:axially spaced knuckles with an axial bore
therethrough;
(b) a second hinge leaf having a knuckle
extending between and axially aligned with said

”



i ncl udes a section seated in said groove. 12. The hinge i ; ;
Claim 11 wherein said groove and section are cooperatively di nensi oned and

configured to allow said section linited axial novenent wi M’m"ﬂ&m"mtmm
t hereby allow ng said body portion to nove axially within!#®

of "sai d bushing. 13. The hinge in accordance with Caim-10 wheér ef n 1hé *
surface of the bore of said bushing is prod ded with at |east on axi al

channel extending % sai d .count.erhor Q the_other end thereof to perhit
the drainage of el é?ggﬁﬁaPFnﬁaFPqﬁﬂﬁs% Llnge leat, said knuckle having
an axial bore therethrough with a counterbore at each

end thereof;

(c) bearing assemblies seated on each axial end
of said knuckle of said second hinge leaf and extending
between said knuckle of said second hinge leaf and said
knuckles of said first hinge leaf, each of said bearing
assemblies having a generally cylindrical synthetic
resin bushing extending within said bore of said
knuckle of said second hinge leaf and a collar portion
thereon seated in said counterbore with its axially
outer surface flush with the axial end of said knuckle,
said bushing having an axial bore extending
therethrough and a counterbore at its outer end, each
bearing assembly also including a metallic thrust
bearing with a generally axially extending body portion
disposed in said counterbore of said bushing and a
peripheral collar at its outer end overlying the outer
end of said bushing and providing a thrust bearing
surface for the adjacent knuckle of said first hinge
leaf, said thrust bearing being rotatable relative to
said bushing together with the adjacent knuckle of said
first hinge leaf, said collar of said thrust bearing
being relatively thin, prior to application of a load
to said hinge, having a portion projecting in spaced
relationship above said axially outer surface of said
bushing, said projecting portion being deflectable
against said outer end of said bushing by a load placed
thereon, said bearing assembly further including
retaining means retaining said body portion of said
thrust bearing within said counterbore of said bushing;
and

(d) a hinge pin extending through said axial bores
“of said knuckles and bushings to secure said first and
second hinge leaves in assembly. :

10. The hinge in accordance with Claim 9 wherein said
retaining means includes a groove extending about the
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Thi s Sheet Has Been Repl aced 14. The hinge in accordance with Caim 10

wherein said bushing includes a multiplicity of conpressi

extending ribs on its outer periphery providi ng enhanced ﬂmﬂnmn‘“mm“‘
engagenent of said bushing within said bore of said knuckle*ofCSald"se&on
hinge leaf. This Sheet Has Been Re |aced ,

periphery of said counterbore and said body portion of said
thrust bearing includes a section seated in said groove.

11. The hinge in accordance with Claim 10 wherein said
groove and section are cooperatively dimensioned and
configured to allow said section limited axial movement
within said groove, thereby allowing said body portion to
move axially within said counterbore of said bushing.

12. The hinge in accordance with Claim 9 wherein the
surface of the bore of said bushing is provided with at
least one axially extending channel extending from said
counterbore to the other end thereof to permit the drainage
of electroplating liquid.

13. The hinge in accordance with Claim 9 wherein said
body portion of said bushing includes a multiplicity of
compressible axially extending ribs on its outer periphery
providing enhanced frictional engagement of said bushing
within said bore of said knuckle of said second hinge leaf.
14. A method of making a hinge comprising the steps
of: . -

(a) providing a first hinge leaf having at least
two axially spaced knuckles with an axial bore
therethrough, and a second hinge leaf having a knuckle
with an axial bore therethrough and with a counterbore
at each axial end thereof; '

(b) forming bearing assemblies comprising a

generally cylindrical synthetic resin bushing with a

collar portion at one end thereof and an axial bore

extending through said bushing with a counterbore at

said one, and a metallic thrust bearing with a

generally axially extending body portion disposed in

said counterbore of said bushing and a relatively thin
peripheral collar at one end overlying said one end of
said bushing, said thrust bearing being rotatable

‘relative to said bushing, said bushing being formed

with at least one axial channel in the surface of the

bore of said bushing extending from said counterbore to
the other end thereof, said collar of said bushing



-i9 - 15. A nethod of meking a hinge conprising the steps of: (a) providing

a first hinge |leaf having at |least two axially spaced kn '
axial bore therethrough, and a second hinge |eaf having qmnmlmr!’mllmjuuﬂ
axi al bore therethrough and with a counterbore at each en ereoly *
form ng bearing assenblies conprising a_ggperal ly

having a portion projecting in spaced relationship

above the outer surface of said one end of said

bushing;

(c) inserting one of said bearing assemblies in
each end of said bore of said knuckle of said second
hinge leaf and seating said collar portion of said
bushing in said counterbore thereof with its axially
outer surface at said one end flush with the end of
said knuckle;

(d) inserting said knuckle of said second hinge
leaf between said knuckles of said first hinge leaf
whereby each of said bearing assemblies has a portion
extending between said knuckle of said second hinge
leaf and one of said knuckles of said first hinge leaf,
whereby said peripheral collar of said thrust bearing
provides a thrust bearing surface for the adjacent
knuckle-of said first hinge leaf;

(e) inserting a hinge pin in said axial bores of
said knuckles and bushings to provide a hinge assembly;

(f) immersing said hinge assembly in an
electroplating solution; and

(g) .draining electroplating solution from within
said bushing through said channels. '

15. The method of making a hinge in accordance with
Claim 14 wherein said forming step includes forming the
bearing assembly from a bushing including a multiplicity of
compressible axially extending ribs on the outer periphery
of its body portion, and said bearing assembly inserting
step includes the step of frictional engaging said bushing
within said bore of said knuckle by compressing said ribs.



cylindrical synthetic resin bushing with a collar portion thereon and an
axi al bore extending through said bushing with a counterbore at its outer
end, and a netallic thrust bearing with a generally axially extending body
portion disposed in said counterbore of said bushing and a peri pheral

collar at its outer end overlying the outer end of said bushing, said

t hrust bearing being rotatable relative-td5sa d bushing, said bushing heing

formed with at | east one axi al channel _i urface of the bore of said
bushi ng extending fromsaid counterborébgg%gﬁgfother end

CONCEALED BEARING HINGE AND METHOD OF MAKING SAME

A hinge includes a first hinge leaf with two axially
spaced knuckles and a second hinge leaf having a knuckle
extending between and axially aligned with the knuckles of
the first hinge leaf. The knuckles of the two hinge leaves
have bores extending therethrough and that of the second
leaf has a counterbore at each end thereof. Seated in the
bore at each end of the second leaf knuckle is a bearing
assembly including a collar portion seated in the
counterbora. The bushing has an axial bore extending
therethrough and a counterbore at its outer end. A metallic
thrust bearing has a generally axially extending body
portion disposed in the counterbore of the bushing, and a
peripheral collar at the outer end overlies the outer end of
the bushing and provides a thrust bearing surface for the
adjacent knuckle of the first hinge leaf. 1In one
embodiment, the bushing bore has channels to allow flow of
electroplating solution if the hinge is electroplated after
assembly. :



théreof; (c) inserting one of said bearing assenblies in each end of said
bore of said knuckle of said second hinge | eaf and seating said collar

portion of said bushing in said counterbore thereof; This Sheet Has Been
Repl aced THI S SHEET HAS BEEN




REPLACED - 20 - (d) inserting said knuckle of said second hinge |eaf

bet ween said knuckles of said first hinge | eaf whereby each of said bearing
assenbl i es has a portion extending between said knuckle of said second

hi nge | eaf and one of said knuckles of said first hinge |eaf, whereby said
peripheral collar of said thrust bearing2provides a thrust bearing surface
for the adjacent knuckle of 4@ d44rst3gi nge leaf; (e) inserting a hinge
pin in said axial bores of saUh )
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knuckl es and bushings to provide a hinge assenbly; (f) imrersing said hinge
assenbly in an electroplating solution; and (g) draining electroplating
sofution fromwi thin said bushing through said channels. 16. The net hod of
maki ng a hinge in accordance with Caim 15 wherein said form ng step

i ncl udes forming the bearing assenbly fr@m a bushing including a
multiplicity of co Ible axially extending ribs on its outer periphery,
and said bearin ' step | nefjju the step of fricfional
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said bushing within said bore of said knuckle by conpressing said ribs.
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