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UNITED STATES

PATENT OFFICE,

IRA BUCKMAN, OF BROOKLYN , NEW YORK.

IMPROVEMENT IN SPIRAL~SPRING HINGES.

Specification forming part of Letters Patent No. 217,054, dated July 1, 1879 ; application filed
June 21, 1878, ’

To all whom it may concern.: ‘ :

_ Be it known that I, IrA Buokman, of
Brooklyn, county of Kings and State of New
York, have invented new and useful Improve-
ments in Spiral-Spring Hinges; and I do here-
by declare that the following'is a full, clear,
and exact description of the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon.

This invention cousists, mainly, first, in the
special construction of the hinge, by means of
which it is adapted to permit the removal or
insertion of a spiral spring without taking the
hinge apart; second,in the special construe-
tion of the spring per se; and, third, in the
special construction of a double-acting hinge,
by means of which the right and left hand
spiral springs employed therein are made in-
terchangeable. ’

It further consists in certain details of con-
struction, all of which will be fully described
hereinafter.. i
. In the drawings, Figure 1 represents an ele-
vation of a single-acting hinge with the leaves
open; Fig. 2, an elevation of the same with
the leaves closed; Fig. 3, a top view of the
closed hinge with the wrench-cap removed.
Figs. 4 and 5, side elevations of the separate
leaves of the hinge;- Fig. 6, an elevation of a
double-acting hinge with the leaves open;
Tig. 7, a partial view of the central plate;
Fig. 8, atop view of the hinge with the leaves
closed; Fig. 9, a side elevation and top view
of the wreuch-cap detached; Fig. 10, a verti-
cal elevation” and bottom view of the same;

- Fig. 11, an_elevation, partially in section, of
the arbor detached; Fig. 12, an elevation of
the tip and its threaded rod; Fig. 13, a view
of a sectional tube for inclosing the spring;
Fig. 14, various views of the shield or cap;
Fig. 15, sectional elevations of springs made
of round and square wire; Fig. 16, a diagram
representing the transverse seetional area of
the same; and Fig. 17, an elevation of a du-
plex spring for large doors.

To enable others skilled in the art to make
and use my invention, I will now proceed to
describe fully its construction and manner of
operation.
© A, Figs. 1 and 2, represents a single-acting
spring, having the usual leaves « a', Figs. 1
and 3, as shown. - a?, Fig. 4, represents the

main portion of the leaf @, having the usual
serew-holes; and &, a projecting portion, re-
sembling in form one-quarter of a cylinder cut
longitudinally, which is provided at each end
with the knuckles a* and the projecting flan ge
@, having the recess af, as shown, the purpose
of which latter will be hereinafter explained.

. The leaf a! is constructed in a similar man-
ner to the leaf @, with the exception that the
knuckles aare located at the proper points in
a vertical plane to bear against the inner sur-
faces of the knuckles ¢ when the parts are
properly in place, as shown in Fig. 1.

a*, Fig. 5% represents a recess formed in the
inner sides of the knuckle «’, the purpose of
which will be hereinafter explained.

B, Figs. 1*and 52 represent a steel bushi ng,
which is rigidly secared in the eye of one of
the knuckles and caused to project loosely into
the other.

b b, Fig. 1% also represent bushings, con-
sisting of washers, which are rigidly secured
in proper recesses in the eye of the other
knuckle, the internal diameters of which are
large enough to permit the main bushing, B,
to turn therein without undue friction. This
bushing need not be employed if hard metal )
is used for the hinges, or when the same are
made of small size; but when the hinges are
large and of soft metal it may be advantage-
ously used.

G, Figs. 1 and 15, represents a spring, prefer-
ably formed of square wire, which is spirally-
wound in any proper manner to form both right
and left hand coils. ‘

¢, Fig. 13, represents a bent end of round or
square wire, which extends across the center
at each end, for the purpose of furnishing a
suitable means of attachment, ag will be here-
inafter described.

D, Figs..1, 1, and 11, represents an arbor,
consisting of the enlarged head d, Figs. 12 and
11, having the central slot, @', and also the
shank d?, having the angular termination @,
with threaded recess d!, Figs. 1 and 11, as
shown. d°, Iigs. 1*-and 11, represents a bear-
ing-face of the arbor-head d, which rests, when
in place, upon the face of the recess a?, these
parts being accurately dressed, so that the one
may move upon the other without undue frie-
tion.

B, Figs. 1, 9, and 10, represents a wrench-
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cap, having a central opening through the

same, as shown in Fig. 10, which is made an-
gular at its large end for the purpose of en-
gaging with the correspondingly-formed termi:
nation @ of the arbor, as shown. The bearing-
face of the wrench-cap is accurately dressed,
so that when the same is united to the arbor,
as hereinafter deseribed, the parts will move
together upon the bearings without binding or
cramping at any point.

¢, Figs. 3* and 9, represents a series of holes
formed in the circumference ¢*, any one of
which is adapted to receive a stop-pin, herein-
after referred to.

¢*, Fig. 9, represents a hexagonal or other
angular outline, by means of which the cap is
adapted to receive a wrench when it is desired
to turn the same,

T, Figs. 1 and 12, represents a knob or tip,
and f a threaded rod attached to the same, by
means of which and the threaded recess d* in
the arbor the wrench-cap is securely attached
to the latter. An arbor, wrench-cap, and tip
are employed at each end of the hinge, as
shown in Fig. 1.

The knuckles of the leaves having been
properly adjusted, the arbors may first be in-
serted in place, and be then secured by the
wrench-cap and tip. By this means, it will be
observed, the knuckles ‘are securely tied to-
gether, so that great strength is given to this
part of the hinge. The hinge portion of the
device is thus made complete, althongh the
spring has not yet been inserted in place, and
consequently, if desired, it may be placed upon
the door in this condition. The spring, how-
ever, is readily inserted into place at any time
by first slipping one end into its proper place
in the case and then compressing the same in
a vertical direction until the other end also
will pass into the case. When the spring is
- in its proper. position its bent ends rest in the

slots of the arbors, as indicated in dotted lines,
Tig. 11, so these parts are rigidly united to-
gether, so far as revolution is concerned. The
ends, however, are not held, so far as vertical
_movement is concerned, and hence the spring
may be readily removed at any time without
taking the hinge apart or removing it from the
door. : ’
&, Fig. 3%, represents a stop-pin inserted in
any one of the holes of the series of the wrench-
cap, by means of which the spring is connected
at one end to one leaf of the hinge and at the
other end to the other leaf in a single-acting
hinge. The outer ends of the pins, it will be
observed, rest in the recesses a° of the flange,
by means of which arrangement the parts can
be readily reached for purposes of adjustment,
no matter what may be the position of the
hinge on the door-frame. These recesses also
furnish proper space for the pin when the hinge
is opened to its widest extent, for, otherwise,
either the movement of the hinge would be
limited or the pins be crushed.

H, Figs. 2 and 14, represents a cap-plate of

semi-cylindrical form, which is provided with

the annular projections %, having the screw-
holes 7, as shown. By means of these annu-
lar projections alargely-increased bearing-sur-
face is obtained for the head of the screw, and
consequently a much stronger connection is
made between the parts when the same are
united than would be otherwise the case.

. This cap, which may be employed or not, as
may be preferred, covers, when in place, the
opening through which the spring is inserted
or removed. It serves also, when in place, to
tie the knnckles at the opposite ends of the
hinge together, in order that it may resist more
perfectly the vertical strain to which they are
subjected.

1, Fig. 6, also represents a cap-plate perma-
nently attached in place, which serves, in con-
nection with the plate H, to entirely cover the
spring.

J, Fig. 6, represents a double-acting hinge,
having the main parts common to this class of
hinges—that is, the outer leaves, K L, Iig. 8,
and the ecentral plate, M, as shown.

k, Tig. 6, represents the main portion of the
outer leaf, K, having the usunal screw-holes;
and ¥/, Fig. 8, a projecting portion similar to
that previously described upon the leaf a. )

I, Fig. 6, represents the main portion of outer
leaf upon the opposite site, which is construct-
ed precisely like the leaf K,and need not there-
fore be particularly described.

M, Fig. 7, represents the central plate, be-
fore referred to, consisting of the main portion
m and projecting portion m! on each edge, but
upon opposite sides of a transverse center line,
as shown in Fig. 8, which portions are similar
intheir general form to the corresponding parts
of the leaves K and L, as shown. m? m?® rep-
resent knuckles upon the projecting portions,
which are located at the proper pointsina ver-
tical plane to bear against the inner surfaces
of the knuckles of the leaves when the parts
are properly in place.

When the parts are properly united, it will
be observed that the outer face of each leaf is
in a plane which is parallel with the transverse
center line of the hinge, as shown in Fig. 8,
and thattheinnerface,consequently,isinclined

to fit the central plate, which necessarily ex-

tends in a diagonal direction from one knuckle
to the other. By means of this special con-
struction the hinges may be applied to the
door and frame with perfect certainty by the
use of the try-square.

The other portions of this hinge are pre-
cisely like those of the single-acting hinge
already described, and hence they will not be
set forth again in detail.

In the double-acting hinge, however, the
manner of employing the springs is important,
as will appear from the following statement:

In order to obtain the best results from a
spiral spring, it should always be turned in
that direction which will tend to wind it up,
and never in the opposite direction, for the
reason that movement in the former direction
will have a tendency to increase the original
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set of the spring, or at least not to diminish the
same, while movement in the latter will tend

to impair the original set, and ultimately de-

stroyit.- More power also is obtained by turn-
ing in this direction, because in one case the
coils are brought closer together by the move-
w:ent, and thus mutual support and rigidity are
obtained, while in the other case the coils are
separated from each other. By turninginthe
proper direction, also, the diameter of the coil
is diminished, and hence more power is thus
obtained, while by the opposite movement the
diameter is increased and the power necessa-
rily diminished. By the increase of diameter,
also, when movement is made in the wrong
direction, the spring is liable to be brought in

contact with the case and be injured by fric-

tion.

In order, then, that the springs in the hinge
may always be wound in the proper direction,
I employ upon one side a right-hand spring,
and upon the other a left-hand, and adjust
both according to a fixed and definite rule,
such as, for example, the following: Adjust
at the top of the hinge, and always turn to-
ward the door; or adjust at the bottom of the

hinge, and always turn from the door. The-

precise rule determined upon is not important ;
but when adopted the hinges, if properly pre-
pared, may always be adjusted by the rule
with an absolute certainty that each spring
will be turned in the proper direction. For
example, if the first rule be adopted—adjust
at the top of the hinge, and always turn toward
the door—the following arrangement should
be made: For a right-hand door (and by a
right-hand door is meant one which swings
from the jamb in a direction which wonld cor-
respond -with the forward movement of the
right ayur of a person occupying the place of
the jamb) the hinge in the first place would be
atta¢hed to.the jamb in such manner that the
outer, leaf would swing inward with the door

without carrying the central plate,.this being |
carried i1i-the reverse~movement of the door.:
The outer-knuckles then should have a right-,

hand spring, and the inner knuckles a left-
hand one. When thus arranged both sprin g8
may be adjusted according to the rule, with
an absolute certainty that each will be turned
in the proper direction. :
The same hinge may now be applied to a
left-hand door by simply reversing the verti-
. cal position of the same, when it will be found
that the outer leaf will swing inward without
carrying the central plate.
The springs, however, must be interchan ged,

the left-hand spring now being placed in the

outer knuckle, and the right-hand spring in
the inner.”

The adjustment, however, is made precisely
in accordance with the rale—that is, both are
turned at the top toward the door.

The operation is substantially as follows:
The hinge having been properly put together,
and the same having been properly secured to
the door-frame and door, the general action in

opening and closing in either direction will he
similar to that of other hinges of this class.
The action in detail, however, is different. . I3 y
means of the arbor at each end the kunckles are
securely tied together, and proper bearin dsare
furnished for the necessary movements. The
arbor at one ®nd, it will be observed, serves
as a fixed axle, upon which the moving knuckle
turns, and that at the other as a shaft attached
to the moving knuckle which turns in the fixed
knuckle, the latter serving as a journal-bear-
ing. By means of this construction it is pos-
sible to make the parts of such proportions
relatively to each other as are best adapted
to sustain the wear to which they are neces-
sarily subjected. ‘

The bearing parts upon the arbor-head, the
wrench-cap, and the intermediate knuel le are

‘accurately dressed, as before stated, so that

this movement takes place with a minimum
amount of friction..

The springs are adjusted by turning either
wrench-cap in the proper direction until the
proper tension is obtained, and then securing
1t in that position by inserting the stop-pinin
the proper hole. The springs may be readily
removed and replaced or be interchanged, if

_desired.

- It will be observed that the adjusting-caps
are located.at each end of the hinge, and that
the locking-pinsin the caps are located on op-
posite sides, by means of which construction
and arrangement it is possible always to ad-
just the springs properly, even if one half of
one of the leaves is embedded in the jamb.

Some of the advantages of the described
construction are as follows: By means of: the *
special construction it is possible to see the
condition of the springs, and also to remove
and replace the same, without taking the hin ge
apart or removing it from the door. By the
employment of a right-and-left hand spring in
the manuer described, the same may be ad-
Jjusted according to a definite rule, with abso-
late certainty that the spring will be wound
in the proper direction. The hinges, also, may
be made upat the factoryMrom a single pat-
tern, without regard to the fact of their use
upon a right or left hand door. They may,
however, be specially prepared for either door
by properly arranging the springs, and when
prepared may be readily changed, if eircum-
stances require it, by simply interchanging its
springs. R

The employment of a coiled spring formed
of square wire within the cylindrical case is
advantageous, because such a spring contains
more material than a round-wire spring, and
hence possesses more power. This will ap-
pear, it is beliéved, from the following expla-
nation: The diameter of the coil, whether
round or square wire is employed, must be the
same, and caunot exceed the inner dismeter
of the inclosing-case, if an inclosing-case is
employed. The transverse diameters x a YUY,
Tig. 16, of the two wires is also the same; but
in the square wire the spacesin the angles be-
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tween the ends of the diameters are filled to | fixed, as far as vertical movement is coneerned,

make a square corner, as shown.

It will be understood, of course, that the
size of the round wire, when its eircumference
fills the inclosing-case, cannot be enlarged;
but the vacant spaces between its corners may
be utilized to obtain greater power without
requiring additional space. By means of the
square wire, also, a spring is obtained which
is more rigid than the round under vertical
strain, so that, if desired,it may be used with-
out the support of an inclosing-case and still
retain its proper vertical position, without any
tendency to buckle or twist out of place.

By the employment of the annular projee-

"tions in the cap-plate H it is possible to use
a thin metal for the same and still obtain
strength enough at the points of attachment
to cause it to serve an important part in
strengthening the hinge. By recessing the
knuckles a perfect bearing is obtained for the
head of the arbor, and also the end of the
spring is caused to bear squarely upon the
end of the knuckles. .

Certain modifications will now be described,
as follows: N, Fig. 13, represents a tube or
eylinder, having one end partially closed by
the annular flange », as shown. =!'also rep-
resents a short section of similar tubing, hav-
ing the annular flange #? at one end, which is
adapted to slide within the tube N, as shown.
O represents a coiled spring, which is adapted
to fill the case, as shown. .

By means of this construction the spring
may be inclosed before it is inserted in the
hinge, the vertical movement necessary to its
-insertion being permitted by the sliding of one
tube within the other. If desired, the tube
may be used in place of the cap and be orna-
mented to any desired extent.

P, Fig. 17, represents a duplex hinge for
very heavy doors. This has a right and left
hand spring on each side of the hinge. The
inner end of each is rigidly held by a knuckle
or stud from the central plate, placed in ver-
tical line with the kunuckles, while the other
ends of the springs are adjusted- to or from
the door, according to their arrangement.
Both; however, aré adjusted in the same way.
. The duplex hinge here described is not
claimed in this application, but may be made
the subject of a future application.

I do notJimit nyself to the precise construe-
tion shown. Tor example, if desired, the tip-
cap ean be dispensed with, and the wrench-
cap be secured directly to the arbor by means
of a set-screw. )

Instead of the arbor, any rotating cap may
be employed with the right and left hand
springs, or with a spiral spring of square wire.

Having thus fully described my invention,
what I claim as new, and desire t0 secure by
Letters Patent, is—

1. In combination with a eylindrical case
having an opening adapted to permit the re-
moval of the spring and the arbors rigidly

a removable spiral spring, substantially as de-
seribed, the construction being such that the
spring may be removed or inserted without
taking the hinge apart or removing it from the
door.

2. In combination with the eylindrical case,
having an opening as described, and a remova-
ble spring, a removable inclosing-cap adapted
toinclose the spring, substantially as described,
the construction being such that the eap may
be removed without taking the hinge apart,
removing it from the door, or removing the
arbors. '

3. In combination with the knuckles of the
hinges, the independent arbors, each having a
bearing in the knuckles of each part, substan-
tially as described.

4, In combination with the knuckles of the
outer leat’ and central plate, the headed arbor
and means, substantially as described, for se-
curing the arbor in place, thus tying the
knuckles together.

5. In combination with an arbor having a
head, as described, the knuckles having a slot
or recess, ¢f, as and for the purpose set forth.’

6. In combination with the knuckles having
a slot, a%, and the arbor having the head, as
described, the spiral spring bearing upon the’
knuckle, as described.

7. In combination with the knuckles and the
arbor, the removable wrench-cap E, having
theseries of holes and locking-pin,as described.

8. In combination with thearborand wrench-
cap, the tip baving the threaded rod, as de-
seribed.

9. A double-acting spring hinge having a
rightand a lefthand spiral spring, interchange-
able without taking the hinge apart, remov-
ing the same from the door, or remo.ing the
arbors.

10. The cap-plate H, having its annular’pro-
jeetion %, as and for the purpose described.

11. In combination with a recessed arbor, a
spiral spring of square’wire having a bent
end, the construction and arrangement being
such that the power of the spring is torsion-
ally applied, as set forth. .

12. A spring butt-hinge having a central
plate with knuckles on each side, outer leaves
having knuckles on their adjacent edges, a
spring or springs located between the knuckles
of a central plate, and a slotted arbor, the
power of the spring being transmit{ed through
the knuckles of the central plate and the
knuckles of the outer leaves by means of the
slotted arbor, substantially as described.

13. In combination with a spiral spring, the'
sectional tube N n!, as described. _

This specification signed and witnessed this
7th day of June, 1878.

TIRA BUCKMAN.

‘Witnesses:
JOHN B. SUYDAN,
G. W. KELSEY.




