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T all whony i6 1y CONeCryv:

Deoit known shat I, GEORGE A. W IHEEL.ER, &
citizen of the United buaies, residing in the
v eity, county, and State of New York, aveln-
¢ vented certain new and asefdl Improvements
in Hinges, of which the following is & 8peci-

fication. -
My invention provides a hinge of the type
known as
1o doors or other structures,and adapted toclose
qutomatically. Itprovidesalsoa hinge which
iz equally adapted 1o doorg opening-to the
right or to the left—1that is, a universal hinge.
1t provides also a hinge having various otner

¢ advantages, all of which will be set forth in

the following speeification.

In the accompanying dra&wings, showing
practical embodiments of my invention, Fig-
are 1 is o vertical section through the knue-
les in the clossd position—thab is, with the
leaves together—the door being sanpported
from the intermediate knuckle. 1igs. 2 and
2 are soctions through the upper and lower
bearings, omitting the core of the male mem-
her or cone, showing the positions of the 1n-
clined tracks when the parts are in the posi-
tion uf Fig. 1. ¥Fig. 418 an elovation in the
opeil position.
similar to Figs. 2 and 3 through the upper
and lower bearings in the position of the parts
shown in Fig. 4. ¥ig. 7isaplan of the lower
Lnuekle witli its female bearing member or
cup in place. ¥Fig. o is a plan of the inter-
mediate knuckle. Fig. 9is a plan of a don-
ble-aeting hinge made sccording to my in-
veantion. Tig. 10 is a vertical seciion at oo
nuckleof such double-acting hinge, the sec-
tvion at the other knuckle being identieal.
Fig. 11 is a vertical section, and Fig, 12 a ver-
tioal elevation, of modifications; and Trigs.
13 and 14 are a plan and veriical saclion, re-
gpectively, of another modifdceation. .

Thae principal eloments of the hinge shown
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are a palr of leaves, tnuckies supporting satd .

45 leaves and turning on of with & central pin,
" enid knuekles having theiradjacent end faces
* inclined, so that the weight of a door or ithe
 like tends t¢ tarn the two lesves toward sach

olhier. Prefarsbiv,alse,thereisa Latlorother
helween said inelined

5o anbifriction hearing
. faces, 80 a8 10 YOOV all friciionsl rosistance
to the automatic closing movement.

and B'.

«“ Joor-hinges,” whether applied 167}

in the ends of the

Figs. 5 and 6 ave seetions !

Referring to the drawings, A is an iater-
mediate knuckie carrying the leaf . |

B and B’ are upper and lower end knue-
kles, respectively, carrying the leaf &.

O represents end caps serewed or otherwise
fastened to the outer ends of knuckles B

55

At opposite ends of the knuckle A are bear- 60
ing-cones or male members E and E',. the
faces adjacent to the knnckle having thereon
projections, cuch' as ribs e, Figs. 4 and S,
adapted when the paris are assembled to en-
ter corresponding recesses,such &8 grooves ¢,
rpuckle A and fix sald
bearing members and knuckle against rota-
tion relative to each other. The body of each
of said bearing menibersis composed ol acore
¢'. a track ¢ and a flange 8 of substantially
the same diameter as toe knuckie. 'ihecore
is hollow te admit a pin I, which passes also
through the knuckle A and proevents lateral
displacement of «aid knuckle relatively 1o
s5id bearing members. ~ Saia core 2 also pro-
jects with & oocd working fib through and
slightly beyond a spounlder on an opposite
bearing member; wereinafterdeseribed, andis
provided near itg onter end with a clrenia-
farential groove e, 11 which is sprung a ring 3o
&5 of spring metal. Sald ring is of sufficient
thickness to extend slightly cver the shoulder
on said opposite bearing member,and thereby
form a detachable stop to prevent the mem-
her B from falling out when the pin F and
knuckle A are withdrawn. A slight veértical
clearance -is allowed between gaid ring and
gaid sheulder for a purpose hereinafter set
forth. - | . - |
The track ¢* has an inclined face €' Tormed

70

a2
Ly

go

| in a simple spiral and axtending practically

entirely around said irack. Joining the op-
posite ends of said face €7is an abrupt incline
»3  Therelative lengths of the inclines e’ and
e are the same as those of g7and ¢ (Shown 93
in Fig. 7.) Inthe hinge shown in Figs. 1 to
g the inclination of the Iaces ¢’ in the two
bearing members H and B is in opposite di-

rections, being downward in the direction of

the arrow in Fig. 7 for the upper member and 10
apward for the ower member. o

Qet in the inner ends of the knuckles B and
B are female bearing members or CUDS G and

&', which may be integral with said kguckles? |
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but Mapr@fambly ﬂemm%e tharefmm and | site ths {ree balls—that is, the balls between
zatened rigidly theroto, as.by boing forced

intoplacewithatightit. Bachofthess mem-

©sra aa & holiow bedy surrounding the core

of the corresponding male member and shoul-
aared, %3 4t g, to rotain sald mals member in
place Dy moans of the spring-ring ¢, Hach

of 8nid members has also a track aaving an

inclined face g% g% simiiar in inolination and
direction to the faces 67 ¢8 of the acrrespond-

- ing male membser.. Extending bevend said

tracks so as to purround said male memberin
any position of the parts are membersg®. The

i

.

!
|
i

the shoulders g° and ¢, Fig. 6. It thus re-
suits thas the balls engaged by both the op- 40
poslio bearing-faces—the active balls—areon |
the gids of the-bearing nearest to the door,
waers the atress of the combined weight and.
eanting offect is a maximum. Thesame ad-
vantage 18 present if the balls be omitisd, the 75
groeater bearing-surface being at the point of
maximum pressure. The bearings maybeso .
placed relatively to each other that the points
whore the balls ave not under load will be en
cpposite sides in the two bearings.. The up- 8«

ond iaces of these members g* are preferably per borring take the canting stress only, and |
lovel, as are the faees of tine members ¢ of | since it ig the balls adjacent to the swinging
the correzponding cons, aud sald membera ¢ 1-1e. ' 'rab takes this siress I prefer to place

are of such length 88 to bear on the opposite

iace € immediately before rosening thse

- clozed position of the hinge, but to he moved

away from said faes ¢® in the opsning move-

-taenb by reason of the ineclined tracks, Cap-

riel botiween the opposing tracks ars 4 ssries

* of balls H suficient in number to give an even

o
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Y

baaring &1l around and to aliow the door io

|
|
|
|
!

turn antomatically and with practically no’

friction tc the closed positicn.  Considering
only the lower bearing, as shown ip Fig. 3,

the weight of the door being carrisd by the

leaf g, and. therefore by the knuckie 4, and
¥ig. 3representing the clogpd position of the
paris, if said knuckls A be turned toward the
position of Fig. 4 it will be lifted by the in-
clined tracks ¢’ and ¢7, assisted by the balls,
T¢ aliow for this upward movement, & certain
amount of longitadinal play of the knuckle
A bebtween tHe knuckios B and B is permit-
ted. The amocunt of this play is one-half the
distance betwoen ¢* and ¢® in the upper bear-
ing, ¥ig. 1, and is ggual to the elsvation pro-
duced in about one-fourth of the length of the
inglined tracks ¢’ and '¢%. The kinnckls be-
1ng bodily lifted through -this distance and,
1n addition, the upper track e’ boing turned
to elovate certain of the balls the 2ame dis-

tance, & space double the vertieal play of the

knuckle must be allowed between the balls
and the upper track ¢°. ' Such a space will per-
mit the dosr to open throngh a right angle be-
iore being stopped by the upper bearing.
Un releasing the door, the weight being sHill
on the lower bearing, the inecline ¢7 slides
down the incline ¢°, the level faces of the
members ¢° and ¢¥ of the lower bearing com-

ing together immediately before the finale

closed position is veached (see Fig. 1) and
forming a frictional stop orbrake, which pro-
vents slamming of tha door. When the door
i fully open, as will be seen by Wig, 6, only

one-quarter of the balls are rot under load,

and as the door closes Lthesge balls also come

!

under the load, so that in tho closed posi-
1ion ths entire race of bails is under load,

Fig. 3. By arranging the leaf « substantially

opposite or one-eighth of & revolution to the

roar of tie shoulder ¢% as indicated by irig.
7, (¢° and ¢* boing substantially coi neident, )

18 Dearing 8¢ that the abrupt incline con-
uecting the lowest-and highest points of the 8g
spiral track will be opposite the swinging -
ioaf, a3 this legvas the balls free at this point

to clinab the abrupt incline. The position is
shown in fig. 7. "The hinge may be arranged
‘t0 opsn farthsr than a quarter-turn, if de- go
sired, thiz being regulated by the length of
tne middle kruckle A. Thus if the middle
knuckis be shortened, tha bearing members

i being unaltered, the knuckle .can turn
through a greater arc before the balls in the og
apper bearing come into contact with the
irack of the fixed bearing member G and stop
further movement. By lengthening the mid-

dle knunckle the opposite result is produced.
When the door opens, it is stopped by the 100
iracks, which, taken together, resemble g |
wedge, though there is no holding action. .On

the contrary, & rebounding action résults and

& closing impetus is given to the door. Al-
though the door rises in opening, owing to 103
theantifriction-bearings,the distanceit needs
to rise, even when set to swing through more
than a quarter-turn, is so slight that the
clearance necessary between the top of the

door and the jamb is not noticeable. More- 110

over, the door ean be made to settle more
tightly to the floor in the ¢losed position than

a doorswinging exactly horizontally, thus ex-
clading drafts. My hinge, therefore, while
requiring but little effort to open it, will yet 115
close the doors promptly, automatically, and
without slamming. By reason of the anti-
friction-bearings it will stand long wear and

in the construction shown in Fig. 1 is univer-

sal-—that is, equally adapted to doors opening 120

Lo thevigh%or to the left. When supported by
knuckle A, (seo Figs. 4,5, and 6,) the door evi-
dently swings to the right as it opens. When

it is desirad that the door swing to the left, the
hinge is simply inverted and knuckle A, with 125
the doorattached, and pin F are then inserted
right side up, as before.- The lower bearing
takes tho entire downward stress due to the

| weight of the door and the upper bearing the

canting stress only. This the latter iz able to 1 30
do despite the slight looseness in the bearigg
when it is closed or néarly eclosed, since this
play is no$ sufficiont {0 allow the balls to get

tho door when in the opon position is oppo- | out of place. Of eourso the upper bearing
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i thabof Lhﬂ I}Lﬁhl‘&: and ploaueesa pleasing
finish. Moréover, woile the .bem“zms are
preforably of hardened metal, as steel; the
dust-rings may be of any meml——aa for in-

mane@ hronz@—--m match bronze ]eﬂ,ves and

knuekies. . |

Fig. 11 shows & consfruction in which the
Tpueckie iteelf forms the dust-ring M', the
kuuskis being recessed aud ibe bemmg sel
in such recess. In this case the diameter of
the middle knuckle is preferably less than
ithat of ithe outer knuckles. Fig., 11 alsc
shows a five-point contach tc.-r the ba,lls, and
it is to be undsrateod that the usual varia-

tions in the amouvnt of contact of the balls
and tracks or races may be employed as 1n

m er ball-bearings. Torinstance, the tracks

ey Gt the © balls ciosely for an arc of their
{tlremﬁleren 0 by any desired varmtlcm o1
1o track-seciion.

To taks the wsight of very'ﬁea?v doors, 1
may substitute mlleﬁs H’ in place of balls, as
shown in figs. i3 and 14, the rollers bemﬂ' of
courss of a lg :tly - conical shape and tl
tracks of a suitable section to fit. I may also
nuse £ cmnmna.t ¢
halle, with the rollers of » length slightly less
than the diameier of ma ba,lls

H‘m cutside- &oo hingesinstead of the leval-
faced members ¢ ¢ of Figs. 1 to 111 may
f{)‘*ﬂ. the corresponding wmber.s 2.3 shown
in ¥ig., 12, with muelueuz;mﬂ pmdectwns 00

)

t'qﬂ

0% 1850, and recesses nop p2 d&oc., having in-

hn@d 1n0es ‘wd Deing npr ewrably four in the
entire circumfierence and spaced equidis-
tantly. in i:lc open position of the hinge
thess projeciions ‘and recssses are clear of
gach other and 1 mpemtue In closing the
,,ﬂ*njmj’fza:am GO, J.’:ra., . are turned 3 quﬂrter of a
rovolution and E.ld{} 1o vered so that they drop
into the recessss p _;r)*a, dze., and hold the deor

! "’gm”bu the wind, au Whe;: it is desired to
open it a4 slight extry p.. esstre is required at
firs§ to start the door ~n4 movd it through a
smali are, wmn tho balls eome into play and-
the door swings eﬂmljj closing with the same
Sa88. |

I the form of hings shown in Fig. 1 leat ¢

S DIV rem,brf maae &:», mueh shoriar fhaﬂ ieat
U as there is playin the bearings whan Zlosed.

This is for the purpose of facilitating the # *-

ting of the hinge to thedoor and Jamb, coie Lit
matter which side up the hinge is the lower
edges of the leaves will be flush in the clossd
position. Intheotherform,asshown by £ig,
10, since {here is o ]{:o'aeness in the bearings
the leavesare pr e*"emblv of the samse length.

fnfigs. 1end 2, %18 4 wﬂ-ﬂetmnmg ridge
to facilitate tha asgembling of the parts if for
any reason the upper beari ing needs to be
tor 11 18 at*ﬁeheﬂ to the door-

P
£l

=

taken apart

jainb. ‘Thisball-retainingrid amaybeomlb
ted. 4o facilitats the yamu&mwe as 1n Kig.
L, sines a plece of paper wrapped around

Lraek JI tho cony, to ke wilth-

Thegrooves g, ¥ig.

S Of Ltlbeiﬂ&ta rollers and
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11, also permit of the ball—retaining ridge e°
being omitted. | |
- In assembling the parts the bearing mem-

‘bers for the middle knuckle are inserted into

the recesses in the end knuckles and the re-
taining-rings ¢° forced over the ends of the
cores and into the grooves e, thereby holding
the bearing members together. The ribs e
arethen entered into the grooves ¢’ of the mid-
dle knuckle and the latter pushed into its
final position and the pin ¥ set in.place to
hold it. _As indicated by Figs. 7 and 8, the

- ribs and grooves are at such an angle that in

20
.
30

. 35

the closed position of the hinge the abrupt
incline e° on the bearing members E and E'

“will. be approximately immediately opposite
the corresponding abrupt incline ¢® on the

end-knuckle bearing member, leaving just
sufficient space for the balls to pass freely
between gaid abrupt inclines. -
Having described the functionsof the vari-
ous parts thereof, the operation of my hinge
as a whole will be sufficiently clear to those
skilled in the art., | |
In the construction of Figs. 1 to 6 it is no-,
ticed that either the lower bearing or the up-
per bearing alone takes the entire downward
stregs due to the weight of the door, while
the opposite bearing takes the lateral or cant-
ing stress between the vertical portions of
the two bearing members E and G or E' and
G'. I thus reducece to & minimuin the fric-
tional resistance due to the downward stress
and also that due to the canting stress.
Inremoving the door,with itsknueckle,from
the remainder of the hinge after the latter
has been attached to the jamb it is often es-

- sential that it be moved in the direction of a

40

18 detachable portion of the hinge is pre- |

50
55

60

line lying betwéen its closed and its open po-

sition. Such is the case when there isa wall

extending from the jamb in the direction of

the opened door. By this wall the door with
vented from being moved in the direction of
& line more than ninety degrees beyond its
closed position, and since the upper edge of
the door is lifted above the frame in opening
it it is prevented by the frame from moving
toward the frame to detach it.
of the groove a’ and its angle with respect to
the leaf ¢ (less than a guarter-revolution ad-

vanced beyond the line of said leaf) are such. |

as to permit the detachment and reinsertion
of the knuckle with the door attached thereto
between thoe open and the closed positions of
tie door, whether it be a right or left hand
oporing door. "The position of the rib e also
i3 8uch as to reinforce the bearing member
at its thinnestand weakest point. By reason
of the looseness of the parts the door is more
easily placed .in position and the canting

vearing is much freer than would be the case

if 1% carried weight as well. o

- Though I have deseribed with great .par-
ticuiarity of detail & hinge embodying my in-
vonbion, it will be understood that tho vari-

}

l

|

1

|

. 698,884

ous combinations and elements thereof are
capable of considerable modification by those
skilled in the art without departing from the
spirif of my invention. For example, in the
case of a hingo having five knuckles, three
on one-leaf and two on the other, the bear-
ings might be beiween -the opposite gnds of

the middie knuckle and the inner ends of

75
are then outer knuckles relatively to the mid- .

the second and fourth kufekles. The latter
dle knuckle, which becomes the intermediate
knuekle of my invention, or the bearings
might be between the first and second kuue-
kles and - between the fourth and fifth, in

which ease the second and fourth knuckies .
together are the equivalent of the interme-

diate knuckle in the forim shown.

What I claim, therefore, and desire to se*.-'

cure by Letters Patent, are the following-de-
fined novel elementa and cowmbinations, all
substgntially as s8¢ forth: o

70

30

1. in & hinge, the 'eombiamionbf a pairof

knuckles, a cup or female track on one knue-
kle, a cone or male track on the other, said

tracks being continuously inclined in one di-
rection for tiore thdn a semicircumference,

and antifriction devices extending for more
thanasemicircumference betweensaid tracks.
2. In & hinge, the combination of an inter-

mediate knuckie, a pair of outer knuckles,

and inclined bearings between said interme:
diate knuckle and s8aid ounter knuckles, gaid
bearings Dbeing imclined in opposite dires:
tions. | - g - B
3. In a hinge, the combination of an inter-

tod

mediate knuckle, a pair of cuter knuckles,

and inclined antifriction-bearings botwesn

said intermediste knuckle and said outer

knuckles, said bearings beinginelined in op-
posite directions. | |

4. In 2 hinge, in eombination, 8 knunekls

having & shoulder, 2 bearing member having
& core projecting bsyond said shonider and
a detachable stop on said core adavpted to
hold said member in said knuckle.
- 5. In a hinge, in combinafion, a pair of
leaves, a pair of knuckles on ons of the
leaves and an -intermmedigte knunckle on the

The position | other, and a pair of bearings spirally inclinBad

in opposite directions, between the inside

108

110

115

faces of the pair of konuckles of one leaf and

the adjzcent faces of the intermediate knug-
tls of %as other leaf, with a clearance be-
tween szaid pair of knuckles and said inter-

120

mediate knuekle toallow the bearings to turn

a suitaiis distance, one of the leaves being

shortor than the cibor by-an amount equsal to

the ciearance ir %y Dearings when the hinge
1s closed, whereby the {wo leaves will always
be:flugh at onue end when the 'hinge is either
end up. [ R

6. In a hinge, the combination of & pair of
knuckles, an in:lined. bearing between said
kuuckles, and a pair of faces on the adjsecent
onds of said knuekles, said faces sdhpted to
approach each othér during the clesing mové.

---r"_

mg

130
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1%, In o hinge, the combination of a pairof
knuckles, & bearing mémber fixed in ons of
said knuckles, 1ts bearing-face being abru ptly
inclined at one point, a second bearing mem-
ber detachableirom theotherof sald kn nokles
and having a corresponaing abrupt incline, -
and means forattaching said detachable beatr-
ing member to its rnuckle sothatssidabrupt -
:nalines will be approximately opposite each 75
other in the closed position ok said hinge. -+
18, Ina hinge, the combination of a pairof .~
kxnuekles, a bearing member fixed in one of-
' ., seoond begring member de-

S

“mentand tceowa togetherimmediateiy befo:=
‘the closed position is reached, thereby forir-
ing a frictional stop.

7. In a hinge, the sombination of & par
knuckles, an inclined bearing between 8810
_kauckles, and a frictional stop hatween asaid
" knuckles and adapied to act during th= clos- |

ing movement of said hinge and immeadiately

- before-the closed position is reached.
;6 8.°In a hinge, the combination of & pair of
knuckles, a pair of bearing members tharstor,

_oneof said bearing members being detachable

T e L

_70_

Of

from its knuckle, and means for detachably

said knuckles,

2o

.- attaching anid members to sach other. tachable from the other of said knuckles,
15. - 9. Ina hinge, the combination of a bearing | moans for attaching said datachable member
" member Ghavingashoulder g,acorresponding | rotatively to said firab member and means for
bearing member W having a cors ¢ projecting | attaching aaid detachable meiber to 1ts
beyond said shoulder ¢ and having a cireum- | knuexie. - | | | ‘ -
ferential groove ¢* on said core, and a spring- | 19, 1g a hinge, the combination of a pair of 35
g0 ring & fitting sald groove and holding said | ond knuekles, an intermediate knuckle, bear-
. member B in said membsr . | ~ !ingmembers fized 19 said end kunnckles, cor-
~ ~10. In ahinge, the combination of a pair of | responding bearing mombers detachable from
knuckles, ball-tracks inclined continuously | said ‘niermedinte knuackle, means 107 attach-
in one direetion for more than & semieireum- | 10g aaid detachable members rotatively to go
25 ferenceab adjacentendsof aaiﬂknucklfes,‘&n_di their eorresponding fixed members, and
" balls extending for more than 5-semicircum- | means 108 attaching said intérmediate knuc-
ference between said iracks. -7} kle tq said detachable members. |
11. In g hinge, the eombination of a pair of 9. In a hinge, the combination of & pairof -
| knuckles, bearings betwesn said kouekles | end knuckles B B, an intermediate knuckle gg
30 having tracks inclined continuously in one | A, fixed bearing members G and G' in saild -
direction and making substantially a com- | end wnuckles, detachable bearing meimnbers
plete revolution, and antifriction devices be- | X and 1, means for placing said knuckle A
~ tweensaid tracksandexstending.over substan- | and said members R and E'in a determined )
-7 'tially the entire length thereof. - l'relative position, and a pin ¥ passing through 100
35 12, Ina,hinge,theeﬂmbin&ti{mofaknuekle, said intermediate nuckle and said detach--
a hearing member at the end cf said knuckle | able bearing members and holding the same
having a level face and a track member car- | together. | '
ried by said bearing member and having an | 21. In 2 hinge, a pair ot knuckles, a bear-
inclined face. SO | | ing Dbetween said knuckles consisting of a I05
40 13. Inahinge,tns combinationof 8 bearing | rac¢e ior antifriction devices, the upper and
‘member, a knuckle, and 5§ carresponding pro- lower tracks of said racé heing praetically
jection and reeoss 0O said bearing member narallel and spiraliy inclined continuaously =
and knuckle, whereby sald pares are detach- | for more thanhalf of theircircumference, and
~ ableand attachablein afixedrelative position. | tor the remaining distance consisting of an 10
45 14, Ina hinge, the combinasion of a hellow | abrupt ingilne ¢ inueﬂtmg the ends of tne
~” bearing member, & hollow nuskls, a corre- | spiral, snd antifriction devicesin sald race
 gponding ¥ib and groove on said boaring mem- | and extending for more tDan & semicircun-
hor and knuckle, whereby sait paris are a$- | ference around the same. S
 tachable in a fixed relative position, and & pin | -~ 99 In a hinge, a pair of leaves, knuckies 215
zo0 passing through said paris whereby satd parss | oo said leaves, and 8 pair of spirally-inelined
" are held together. . ° 57 Upearings. of egual piteh hetween adjacent
- -15. In & hinge, the combination of o pEirof | DALY of cosoting knuckles, said bearinge be-
knuckles, a bearing membear fized in one of | 108 inciined in the same direction and adapt-
said knueckies, a second bearing member de- ed Lo rotate veciprocally, one closing whenthe 120
¢e tachablefrom theother of said knuckles, snd | other opens, and vice versa, thereby taking.
means for attaching said detachable bearing | up ail lost motion. BRI
‘member to it knuekle. = - R 23, In g hinge, the combination of a pair of
"16. In 2 hinge, the combination of 2 pair 6f kouekles, an inelined bearing between sald
knuekles, o bearing member fixed in onse of | kumﬁiﬂ_eﬂ,aﬂ.ﬂ_ﬂerres?w&.ing11&@@53@3 and pro- 5835
bo said knuckles, a second bearing member de- k-jaémma 0, 1, on thé& adjacent fageces of sald
= tachable from theother of said knuckles, and | kaougkles, said projsciions adapted 10 rest in.
moans for attaching sald detachable bearing | said recegses in the alosad position and to re-
. member to its knuckle, s;s;;,_t_ha;t'_said_.dgt,&ch;-: sist the initial opeuing movement.
able pearing member will, when atiached, bo.l 24 In a hinge, the combination of.a Dear- i30

in & determined posiiion

' relatively to sald 1 ing member baving plane face, an opposite

" {nolined fase, and & rib e on said piane iace
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ehtendlng under the 10West point of said irf- ' bemgz on subsmntlally—opﬁomte sides of ﬂmd | l

clined face whereby said member is stmnrri:, bﬁﬁﬂﬂ“’%, whereby substantially every point

enﬁd HdtstHinnest point. - in the mreumferenﬁa of the axis of the hings
28 In a hinge, the-combination of a bear- | is undsr load at all tlmeq in one or the {}ther

wnemh”r a.knuckle, a corresponding rib | of the bearings. -

f:*-"" and 'groove on said h@mmn- member and | In w1tneas Whei‘@{lf I have hereuntoswned

‘knuokle, and s leaf on said iznuckle adapted | my name in the presence ot‘ two anhsambmg ac

to be attached to a door, saéld rib being ad- witnesses. - .
~ vanced less thahn a quarter of a revolution be- b -

10 yond the line of said leal. f | GEORGE A “VHEELER
26. In a hinge, tho combination of a palr of . Witnesses:

spirally -inclined antifriction-bearings, the | IJOMINGO A USINA

pomts at which said bearings are under load | FRED W HITE.
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