F. . KIMBALL .
July 29, 1930. BALL BEARING DOOR HINGE Re. 17,748

) 2 Sheets—Sheet |
Original Filed Jan. 24, 1924




F. I. KIMBALL

July 29, 1930. BALL BEARING DOOR HINGE Re. 17,748

2 Sheets-Sheet 2

Original Filed Jan. 24, 1924

N

...f//"
|l N
INE
N
NN

N

SSSNSSSNSN

;
§
.
R
\ B \
\
\




Reissued July 29, 1930

UNITED STATES

Re. 17,748

PATENT. OFFICE

i‘RANK 1. KIMBALL, OF WEST 'HAVEN, CONNECTICUT, ASSIGNOR TO SARGENT & COM-
PANY, OF NEW HAVEN, .CONNECTICUT

BALL-BEARING DOOR HINGE

Original No. 1,580,257, dated April'13, 1926, Serial No. 688,226, filed .January 24, 1524. Application for
. reissue filed October 14, 1827 Serial No. 228,253; - : :

This invention: relates to hinges, and more

" particularly:to that type of the same usually
referred to as a butt hinge, such as is com-
monly used in connection with the hanging
of doors,. As usually made, such hinges com-
prise a pair of leaves attached to the door
frame and door, the leaves being provided
with knuckles having aligned openings
through which.a hinge pin is passed, the door

o Swinging about. the axis of this pin. Such

hinges are subject -to the. disadvantage of.

rusting or.corroding so that they work less

easily than when:in good condition -and

moreover are quite liable to make an objec-

15 tionable. noise or squeak when tlie door is
moved.. o

One object of my invention is to overcome

the disadvantage: referred to-above and pro-

vide-a door hinge which will operate easily

og at all ‘times,:and which will -be practically -

noiseless in operation. '
A further object of the invention is to pro-

vide a-hinge of this character with ball bear- -

ings which bear the weight .of the door so

o5 that the parts of the hinge will move with -

greater- freedom and. less-friction.

A still further object of the invention is to
provide a new and.improved method of
mounting the ball bearing races in the hinge

‘g¢. S0 that they will be mounted securely in place,

in:an economical, simple-and effective man- .

ner. : _ :
To these and other ends the invention con-
* - sists in the novel features and eombination
35, 0f parts- to be hereinaftér described and
“claimed. : : : :
In the accompanying drawings:
Fig. 1 is an elevational view of a hinge in
open position embodying my improvements;
40-; Fig:21isasectional view through the hinge
in; . - - :
P Fig. 3 -is an- enlarged -sectional view
through the hinge knuckle adjacent to
which the ball bearing races are mounted,
45 and ’ . '

Fig. 4 is a composite view showing the ’

manner of -assembly of the parts.
The particular hinge-which I have select-
ed-‘to. 1llustrate and describe, comprises a
50 pair of leaves 10 and 11, one of which is

adapted to be connected to the door frame
and the other to the door or object to be hing-
ealy supported. The leaf 10 as shown, is
provided with the knuckles 12, 18 and 14,
and the leaf 11 with the knuckles 15 and 16
which are designed to be received between the
knuckles upon the leaf 10. All of  the
knuckles, as shown in- Fig. 2; are provided
with aligned openings through which may

be passed the hinge pin 17 to secure the two
Aceording to.

parts of -the hinge together.
the -usual practice; the door or swinging ob-
ject may then be moved about the axis of the
hinge pin, and upon the removal.of this pin

“the .door may readily be removed from the
_frame.

In order to provide greater freedom.of ac-

tion. for the parts -of the hinge and reduce.

friction as far as is practicable, I-mount ad-
Jacent‘each end .of the knuckle 13 a ball bear-
ing, one-of whichis.adapted to receive and

sustain ‘the weight of the door depending

upon the position .in which the hinge is used. .

These ball bearings: comprise upper and
lower races 18 and 19, between which are
mounted the ysual steel balls.20, the entire
structure of the bearing -being seated in a
cup shaped support 21.. To secure the bear-

‘ings in position adjacent-the ends of the
“knuekle 18, T ingert within the bore of this

knuckle a sleeve 22, as shown more Pparticu-
larly in Fig. 4. The sleeve is slightly longer
than the knuckle sothat its ends project
above and. below the upper and: lower edges
of the knuckle.  It.will, of course, be under-
stood. that the sleeve is cylindrical in shape
when placed ‘in’ position with its ends in
alignment with the body thereof, as shown at

the upper edge of the knuckle in the figure

referred to.
12 &)

he cup'21 comprises a- body portion pro-

vided: with an-interior wall formed with a

slight bevel adjacent the bottom of the cup
cavity, as shown at-23. : Above this beveled
portion -the cup wall, as- originally ‘made,
and prior to the assembly of the parts, is sub-
stantially vertical, as shown at 23* of Fig. 4.
The bottom portion 24 of the cup is provided
with a central opening 25. The edge of this
opening may be beveled, as shown at 26, so
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- beveled edge 26 of the opening..
- apparent that the cup ‘shaped container 21
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-as to ﬂdre outwardly and ‘upwardly to assist
~in securing ‘the. cup in’ position.

The cup
is placed upon the upper face of the knuckle
13 ‘with the end- of the sleeve 22 projecting

Lo

into the opening 25 and the wall of the sleeve

at’ the projecting end thereof is flared out-
wardly as shown at 27, so as to overlie the
It will be

will be effectively secured in position in this
manner. Preferably the projecting portion
of the sleeve 22 is sufficiently short so that its
upper edge, after being flared outwardly in

the manner described, will lie flush with or
Lelow the interior bottom surface 28 of the
cup 21, so as not to interfere with the proper

dmbel"ﬂbllllo‘ of the remalmncr parts of the

structure.
The ball bearing consisting of the two races

18 and 19 and. the balls 20 is next inserted
in-the container-21, and it may. be noted that

the edges of the races 18 and 19 are slightly

tapered, as shown at 29 and 30. " The Tower
race is designed to fit snugly in the lower

tapered portion 23-of the cup 21.  Adfter the

bearing has been placed in-the ¢up, the upper:

edge of the latter may be displaced inwardly
to a slight extent by any suitable operation,
such as spinning,

hold the bearing against displacement.

- Itwill be apparent that I have provided a 't
- simple: and economical method of securing

the ball bearings in position and that both
of the bearings-at the opposite edges of ‘the
knuckle 13 ‘are-held in-place by “the  same
sleeve 22 in an.effective manner. Not only

are the bearings held in place: effectively but

they are adapted for free: and frictionless
‘operation, as the remaining parts-of the struc-
ture do mot, in'any way, 1nterfere with the
rotation of the bearing races:

therewith and will be kept free froimn engage-
ment with the edge of the cup. :

While I have shown and descubecl a4 pre-
ferred, embodiment of - my invention, it: will

soobesunderstood that it is not to be limited
~torall-the details shown, but is capable of
“modification and variation within the spirit

~of-the invention and w1th1n the scope ot the

R T
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appended claims.
What T claim is:
1.A hinge of the character descmbed, pr o-

vided = with leaves. having - inter-engaging

“G4)

_knuc]des, d: bearing container positioned at.
‘one edge of one of the knuckles, means en-: :
,Oﬂoed chrectly twith: the container and the:

'mchle to secure the former in- position mnd

a Ja’I bearma mounted in said cotntainer.
2. A hmge of the character described, pro-:

vided with leaves having inter- enoragln«r

5 laiuckles, a bearing: cpntamer positioned-at -

~for example, so as to em-
brace the tapered edge 30 of the race 18and

, “The outer edge
- of the outermost race preferably pr0]ect5‘
slightly ‘beyond:the edge. of the cup 21 so-
‘that the knuckle of the leaf 11 will contact ‘

17,748

one edge of one of the knuckles, means en-
gaged dlrectly with the container and the
knuckle to secure the former in position and
a ball bearing mounted in said container and

“secured agains‘c removal therefrom.

3. A hinge of the character described; pro
vided -with . leaves having  inter-engaging

70

knuckles, a cup-shaped bearing container po- .

sitioned at one edge of one of the knuckles,
means engaged directly with the container
and the knuckle.to secure the former in posi-
tion, and a ball bearing mounted i in said eup-
shaped container.

4. A hinge of the chara(:uel Qescrlbed pro-

vided with leaves having inter-engaging
knuckles, a ball bearing unit pomtloned at

g0

the end of one of said knuckles sa1d unit com- !
prising a cup-shaped bezuuw container-and -
ball beauno racestherein; means engaging

said contameL and.the knuckles to'secure the i
former in position, and means to secure the:

bearing races aoamqt removal from SEle cons+
tainer, :

5. In-a doorhinge, a pau ofleaves lmvmo
inter-engaging kuuckles, a’cup-shaped. beax—

ing member:secured upon oné edge of one.of
said knuckles and having a bottom portion

lying against the surface “of the knuckle and

plOVlded with an opening registering with.
‘bore, a ball bearlno mounted n =g
isaid contalner and secured aoalnst removal”

the knuckle

therefrom, said bearing comprising: upper

a4y

and lower races and anti-friction ‘members.
between said races, and means to-secure said -

container to the knuckle, comprising a' retain-

100

ing member .secured in the knuckle bore and -

13r03ect1ncr therefrom a distance substantially

equal to the thickness of the bottom: of the =
container, the projecting end of said membey: -

entering the opening in the bottom of the con-1;

tainer and being:engaged: with. the wall of
said opening below the bearing races. '

108

6.7 A hinge, including a leaf provided with.

‘a knuckle: havmg a bore therethrough; a-con-

tainer mounted upon said knuckle, means se-

1o

cured in the bore of said knuclkle and engaged -

directly with the container to hold the latter-
in position, and a ball bcannn mounted m.

said-container. -
7: A door hinge, mcludmﬂ a leaf provided

115"

Wlth a, knuckle having a lonmtuchnal bore

therethrough, a container disposed” at each:

edge of " the. kruckle, s member: passing

through the bore: of the knuckle and having -

“its ends dnectly engaged respectively. with

120%

said containers to secure them in position, and

a ball bearing mounted. i in- each of sald con--

tainers. .

vided' with a. knuckle having a bore there-
throughy a cup-shaped: container seated upon
the edge of the knuckle,: the bottom of said

container: abutting the edoe of the knuckle
and: being prov1ded with”an opening regis-
terlng with: the bore of the knuckle, and..::o:

8: Ai-door: hmge, comrnsm«r aleaf pro-‘
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means secured in the bore of the knuckle and
engaged with the bottom of the container to
hold the latter in place, and a ball bearing
mounted in the container.

9. A door hinge, including a leaf provided
with a knuckle having a bore therethrough, a
cup-shaped container positioned at each edge
of the knuckle, the bottom of each of said
containers abutting the edge of the knuckle
and being provided with an opening regis-
tering with the knuclkle bore, a sleeve mounted
in the bore of the knuckle and having its
ends projecting into the openings in the bot-
tom of the containers, the wall of said sleeve
at the ends thereof being displaced to engage
the bottom of the containers to hold them
in position, and a ball bearing positioned in
each of said containers.

10. In combination, a door hinge includ-
ing a leaf provided with a knuckle having
an opening therethrough, a cup-shaped con-
tainer positioned upon one edge of the
knuckle, the bottom of said container being
provided with an opening, the edge of which
is beveled to flare in a direction away from
said knuckle, a sleeve mounted in the knuckle
and having its end projecting into the open-
ing of the container, the wall of the sleeve
at said end being flared outwardly to over-
hang the beveled edge of the container open-
ing, and a ball bearing mounted in said con-
tainer.

11. A door hinge including a leaf provided ‘

with a knuckle, having a bore therethrough,

45 8 cup-shaped container positioned at each

edge of the knuckle, each of said containers
being provided with an opening having a bev-
eled edge flaring outwardly in a direction
away from the knuckle, and a sleeve mounted
in the knuckle bore and having its ends pro-
jecting into the openings of the containers
and there flared outwardly to overhang the
beveled edges of said openings to secure the
containers in place, and a ball bearing secured
in each of said containers.

12. A hinge of the character described,
provided with leaves having inter-engaging
knuckles, a bearing unit seated upon the
edge of one of said knuckles, comprising a
bearing container and ball bearing races oper-
atively mounted therein, means secured in the
bore of said knuckle and engaging said con-

“tainer below the bearing races to secure the
unit in place upon the knuckle. o

13.. A hinge of the character described,
provided with leaves having inter-engaging
knuckles, a bearing unit seated upon the edge
of one of said knuckles, comprising a bear-
ing container and ball bearing races oper-

atively mounted therein, a sleeve secured in.

the bore of said knuckle, and having its end

engaged with said container below the bear--

ing race to secure the bearing unit in position
upon the knuckle. '
14. A door hinge comprising a pair of

3

leaves having inter-engaging knuckles, a
bearing unit secured upon one edge of one
of said knuckles, said unit comprising a cup-
shaped container containing bearing races
with anti-friction members therebetween, and
means for securing said bearing unit to the
knuckle independently of said races.

15. A hinge of the character described, pro-
vided with leaves having inter-engaging
knuckles, a. bearing container positioned at
one edge of one of the knuckles, means se-
cured in and projecting from the bore of the
knuckle and engaged directly with the con-
tainer and with the knuckle to secure the
former in position, and bearing members
mounted in said container.

16. A door hinge comprising a leaf pro-
vided with a knuckle having a longitudinal
bore therethrough, a container disposed at
each edge of the knuckle, a member passing
through the bore ‘of the knuckle and having
its ends directly engaged respectively with
said containers to secure them in position,
and co-operating bearing members mounted
in said containers.

In witness whereof, I have hereunto set my
hand this 12 day of Oct., 1927.

FRANK I. KIMBALL.




