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1o atl whom it may concer:

Beitknown that I, CALviNH. HiLL, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Hinge-Joints, of which the
following is a specification.

This invention relates to improvements in
the pivot or hinge joints of the folding seats
of opera-chairs and similar fuvniture, and has
for its object to provide a strong, durable, and
cheaply-manufactured joint of this character

which will have sufficient flexibility of move-.

ment to admit of the ehairs or seats to which

it is applied being arranged either in straight -

rows or upon circles of anyradius within the
limits required by the conditions of practical
use and upon either flat or arched floors, by
which the stopping of the seats at theirlimits
of movement when swung upward or dropped
into seating position will be so cushioned as
to cause little or practically no noise, and
which to a considerable degree will antomat-
ically take up or compensate for the wear re-
sulting from continued use. :

The invention consists in the matters here-
in set forth, and particularly pointed out-in
the appended claims, and will be fully under-
stood from this specification when considered
in conneection with the accompanying draw-
ings, in which—

of opera-chairs the folding seats of which are
provided with hinge-joints of my improved

construection. Fig. 2isatopplan viewthereof.

o

Fig. 8 is a side elevation of the improved
hinge-joint and attached seat-supporting
bracket. Fig.4isabottom plan view thereof.
Fig. 5 is a front sectional elevation ftaken on
line 5 5 of Fig. 3. Fig. 6 is a similar view
taken on line 6 6 of Fig. 3. Fig. 7isa top
plan section taken on line 7 7 of Fig. 3.

In said drawings, A A designate the side
frames of the chairs, and B B their folding
seats, which are pivoted .or hinged between
the side frames A in a generally-familiar
manner. In the improvement herein shown

each of the brackets C, which support the’

seats B, terminates atits lower end in an open-
ended hollow spherical ball C', which forms
the inner portion of the hinge-joint. This
ball C’ is inclosed within a correspondingly-
shaped socket provided within two coacting

socket-sections A’ A% of which the section A’
is rigidly attached to the side frame A of the
¢hair and may be conveniently cast integral
therewith, while the section A?is detachably
secured to the section A’ by a nut d on a bolt
D, which extends through a central aperture
in the wall of the section A? and loosely
through the hollow ball C'into the side frame
A. This bolt D is in no sense a pivot-bolt,
but simply acts to clamp the two sections of
the socket together around the ball. The
tightness or frictional resistance of the joint
depends upon the pressure with which the
two socket-sections are thus drawn together
and may obviously be adjusted, as desired,
by turning the nut d. As herein shown, also
a spring E, which in this instance takes the
form of a spring-washer made from sheet-
steel or similar resilient material, is inserted
between the nut d and the adjacent socket-
section A% theend of the section being made
hollowing or concave, as shown, so that the
washer bears against it only at its perimeter.
Then when the nut is tightened up the cen-
ter of the washer is sprung inwardly, and a
yielding resistance or cushion is thus afforded
which will automatieally take up or compen-
sate for a considerable amount of wear occur-

ring in the joint without permitting it to be-
| come loose or requiring the nut to be further
Figure 1 is a perspective view of a couple-

tightened, and the utility of which'in other
connections will hereinafter appear.
Thesocket-sectionsaremadeseparable upon
a plane extending in tliis instance diametric-
ally through the socket at right angles to the
bolt D, and they are in contact on this plane
throughout about half their circumference,
as shown in Fig. 4, in which a designates the
line of separation between the sections, and
in which @' designates an interlocking lug
and recess that is herein shown as provided

‘to hold the sectionsin properadjustment with

relation to each other when the joint is as-
sembled. Throughout their other half cir-
cumference, and in this instance substan-

tially their upper half, the sections are cut

away on their plane of separation fo afford a
slot a?, through which the web cof the bracket
C extends and within which it is free to os-
cillate in all directions within considerable
limits. Thus said slot is made just enough
longer than the circumferential length of the
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web catits juncture with the ball C' to permit
1the necessary swinging of the seat from its
horizontal to its upright or upwardly-inclined
position, the end margins a°of the slot serving
as stops-to properly limit the movement and
being tothis end herein shown asreinforced or
thickened for the purpose,and the width of the
slot is made considerably greater for the most
part than the thickness of the web, so that
the latter can assume a relatively oblique po-
sition when the arrangement of the chairs in
curved rows or otherwise causes the plane of
oscillation of the hinge to deviate from the
plane of separation of the socket-sections.
The necessity of this sort of movement in
the hinge-joints of opera-chairs and the like
will be fully understood by reference to Fig.
2, which shows two adjacent seats of a cir-
cularrow, and from which it will appear that
in anysuch row the planes » of the side frames
A will stand radially of the circle, and con-
sequently at an angle to each other. The
Planes of oscillation o of the hinges of each
seat, on the other hand, must always be par-
allel to each other, and will therefore always
stand at an angle to said side frames, except
when the chairs are arranged in a straight
row. DMoreover, this angle will vary accord-
ingly as the radius of the circle upon which
the chairs are arranged varies, being less or
greater as the radius is longer or shorter, and
it will consequently be obvious that in order
that one pattern of chair may be adapted for
arrangement either in straight rows orin cir-
cular rows of any desired radius it is neces-
sary that the seat-joints should be so con-
structed as to possess a considerable flexi-
bility of movement, which is aceordingly
herein provided for, as above described.

A further practically necessary or at least
highly desirable feature of modern opera-
chair construction is that the movement of
the seat be cushioned at each end of its throw
to prevent its making a noise when raised or
lowered. To this end the slot ¢? is in the
present improvement suddenly narrowed at
a point about midway between its ends and
almost directly above the axis of the hinge,
as by two inwardly-projecting lugs a* and o,
which approach each other so closely that the
spacebetween them is barely wide enough for
the web ¢ to move therein. TPortions of the
web near its edges ave then made of increased
thickness, so that as the seat is turned up or
down by the attendant or occupant one or the
other of these thickened parts wedges into
the narrowed portion of the slot and stops the
movement without noticeable jar or noise
Just before the web strikes the positive stop
afforded by the end of the slot. This wedging
aection isnot, however, ordinarily intended to
resist or support the weight of the occupant,
but is merely sufficient to bring the seat to
rest when turned up or down under the ordi-
nary force applied by hand. When the seat
issat down upon, the socket-sections by yield-
ing apart slightly permit the web to eome to

rest solidly against the end of the slot, which
thus positively resists the principal part of
the strain. This yielding mnovement is per-
mitted by the presence of the spring-washer
E, and the tension upon this washer will be
normally adjusted by means of the nut d to
provide just the right amount of cushioning
without causing the joint to work hard or
bringing any undue strain upon the parts.
The increased thickness of the edges of the
web is herein shown as afforded by two bev-
eled lugs ¢’ and ¢ cast on the web close to
the ball €', as shown more particularly in
Figs. 3, 5, and 7. The position of the parts
shown in TFigs. 3 and 4 is that occupied by
them when sustaining their full load, the lug
c¢* being wedged between the projections !
and o far enough to slightly separate the sec-
tions A’ and A%and permit the lower edge of
the web to contact solidly with thereinforced
front edge a® of the slot. As hereinbefore
stated, the object of the wide slot is to permit
the bracket to swing laterally within the slot
to whatever extent the arrangement of the
chairs in a curved row may render necessary.
Atitsnarrowed point, between thelugsa*and
a’®, no such lateral play of the web can take
place; but inasmuch as this point, as herein
shown, is located vertically over the axis of
the hinge, while the angular deviation of the
brackets from the plane of the slots due to
the arrangement of the chairsin curved rows
occursina horizontal direction, the absence of
play at this poinf is not important, and the
cushioning of the hinge is thus provided for
without interfering with the practical uni-
versality of the joint. These figures, as well
as Ifigs. 5, 6, and 7, are all illustrative of my
improved construction as applied to one of
the inner side frames of a row of seats, in
which case the socket-sections A’ of the adja-
cent hinge-joints of both the adjoining seats
are ordinarily cast integral with the frame
and directly opposite to each other. In the
case of the side frame at either end of the
row the integral socket-section will of course
be provided only on one side of the frame,
that on the outer or aisle side being omitted.
In Fig. 5 the seat-bracket C is shown in see-
tions in the same position, asin Figs. 3 and 4,
on the right-hand side of the frame, while on
the left-hand side the bracket has been
omitted entirely to better show the shape of
the slot. This same position of the bracket
is also shown in Fig. 6 and on the left-hand
side of Fig. 7, while the right-hand side of
the latter figure shows in section the position
which will be occupied by the web of the
bracket when the seat is turned up.

It will of course be understood that various
changes may be made in the foregoing details
of construetion withoutinvolving a departure
from the spirit of the invention, and also that
a pivot-joint of the improved construction
described may be employed in any other sit-
uation to which it is found adapted as well
as for the particular purpose herein set forth.
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I claim as my invention—

1. Ahinge-joint for opera-chair seats, com-
prising a shell supported on the chair-frame
and provided with a spherical socket and with
an elongated slot opening out through the
spherical wall of the socket, a seat-supporting
bracket havinga ball fitting within said socket
and a contiguous web extending radially out
through said slot and swinging longitudinally
within the latter in the pivotal movement of
the seat and adapted for contact with the ends
of the slot to limit such pivotal movement,
said slot being made of greater normal width
than the thickness of the web to permit lat-
eral play of the bracket but being narrowed
at a point about midway of its length, and
said web being provided with marginal por-

_ tions of increased width adapted to wedge
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into said narrowed portion of the slot and
cushion the hinge movement in advance of
the contact of the web with the ends of the
slot.

2. A hinge-joint for opera-chair seats, com-
prising a sectional shell supported on the
chair-frame and provided with a spherical
socket and with an elongated slot formed be-
tween the meeting edges of the sections and
opening out of said socket and having wide
end portions and an intermediate portion of
reduced width, a seat-supporting bracket pro-
vided with a ball fitting within said socket
and having a contiguous web projecting ra-
dially out of the socket through said slot and
swinging longitudinally within the latter in
the pivotal movement of the seat and adapted
for contact with the ends of the slot fo limit
such pivotal movement, marginal portionsof
increased width but of less width than the
end portions of the slot adapted to wedge into
said intermediate portion of reduced width
to cushionally hedge the hinge movement, in
advance of the contact of the web with the
ends of the slot, and means for yieldingly
clamping the shell-sections together.

3. Ahinge-joint, comprising a socket made
in sections, a bracket having an open-ended
hollow ball fitting within said socket, a slot
formed between the meeting edges of the

socketand made of reduced width midway be-
tween its ends, a thin web of the bracket pro-
jecting loosely through the slot and positively
limiting the hinge movement by contact with
the ends of the slot, beveled portions of in-
creased width onthe web near itsedges adapt-
ed to wedge into the narrowed portion of the
slot as the hinge approachesitslimits of move-
ment, and means for ¢clamping the socket-sec-
tions yieldingly together comprising a bolt
and nutand aspring-washerinserted between
the nut and adjacent socket-section.

4. Ahinge-jointforchair-seats and thelike,
comprising a spherical socket made in sec-
tions, a seat-bracket having a hollow ball fit-
ting said socket, an aperture in the socket
through which the bracket loosely projects,
a clamping-bolt engaging one of the sections
and passing through the hollow ball and
through an aperture in the other section, a
nuton said bolt, and a spring-washer inserted
between the nut and adjacent section, where-
by the parts are elamped yieldingly together.

5. The combination, with the side frames
A and seats B, of the socket comprising the
section A’ secured to the seat-frame and the
section A? clamped to the séction A’ by the
bolt D and made concave at its end, the seat-
bracket C having the web cand ball C' fitting
within said socket, the slot a?® through which

the web ¢ projects, and the width of which _

throughout its end portions is greater than
the thickness of said web so as to permit lat-
eral play of the bracket, lugs a*and o’ form-
ing a narrowed portion at the middle of the
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slot, beveled lugs ¢’ and ¢*® adapted to wedge

into said narrowed portion of the slot at the
limits of the hinge movement, nut d on the
clamping-bolt D, and spring-washer E insert-
ed between the nut and socket-section A%
In testimony that I claim the foregoing as
my invention I affix my signature hereto, in
the presénce of two subscribing witnesses,
this 29th day of June, A. D. 1898. '
CALVIN H. HILL.
Witnesses:
C. B. BryAN,
II. W. CARTER.
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