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8 Claims,
o 1 _

This invention relates to a-door checking hinge,
and to a combination of an hydraulic door check-
ing hinge and- a closer spring hinge with a swing-
ing door to control the movement thereof in hand
opening and automatic closing.

One object of the invention is to provide a door
checking hinge. Another object is to provide a
hinge for a hand operated door which controls
the relative rates of movement of the door
throughout its movement: Another object is to
provide a spring closer hinge to cooperate with
said checking hinge. Still another object is to
provide in- combination with a hand operated
swinging door, a movement-controlling hinge
and a closer hinge. These and other objects are
attained by my invention which will be described
below, and will be understood from the descrip-
tion and the accompanying drawings in which

Fig. 1 shows a perspective view of a hand oper-
ated door in & door casing, hinged with a check-
ing hinge and-a closer hinge of my invention;

Fig. 2 is a vertical cross-section view of my
checking hinge, the leaves or attachihg members
being shown in elevation;

Fig. 3 is a top view of Fig. 2;

Fig. 4 is a cross-sectional view taken oh the
line 4—4 of Fig. 2;

Fig. 5 is a cross-sectional view takén on the
line 5—5 of Fig. 2;

Fig, 6 is a vertical cross-sectional view, partly
in - elevation, showing my spring-closer hinge;

Fig. 7 is a top view of the same;

Pig. 8§ is a cross=sectional view taken on the
line §-—8 of Fig. 6;

Fig. 9 is a cross-sectional view taken on the
line 9—-9 of Fig. 6;

Fig. 10 is a fragmentary cross-sectional. view
taken on the line 10—10 of Fig. b.

Referring to Figs. 1 to 5, my door checking
hinge 10 consists in general of an hydraulie
eylinder casing 11 enclosing the shaft 12 of the
hinge. One attaching member or leaf 13 is fas-
tened to the casing {1 or made an integral part
thereof, and the other leaf (4 is non-rotatably
attached to the shaft !2 by means of the split
clamp (5. with its clamping screws 16. Both
leaves 13 and 14 are provided with holes IT for
use in mounting the hinge by screws I8 on the
‘door jamb 19 and the back edge of the door 20.
The casing Il contains an hydraulic working
chamber 21 in which operates a rotary piston or
Wwing 22 attached to or integral with the shaff
12, thus dividing the Working chamber into two
parts 21a and 21b. A fixed paitition or dam 23
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is attached to the dasing 14 by countersunk head 55

2
bolts 24, the partition filling a little: less: than
one-half the cifculdr working space:
The working chamber 21 is closed by the in=

tegral bottom portion of the casing 1 whic¢h is

provided with g hole 25 forming a lower bearing
for the shaft f2: The other end of the working
chamber 21 is closed by & top cap 26, threaded
into the eylindrical wall of the casing at 27, and
is provided with a center bearing hole 28 in which
the shaft §2 may rotate. The cap 26 is provided
with an annular reservoir 29 for reserve hydraulic
fluid, with a filling hole and threaded plug 30
accessible from the outside for putting fluid inteo
the reservoir and working space. The wall of the
reservoir 29 adjacent the working chamber 21 is
provided with two check valves 31 and 32, one
being provided in each part 2la and 21b of the
working chamber. These check valves 31 and 32
are arranged to allow fluid to be drawn into the
working space from the reservoir under reduced
pressure in the working space, and to prevent the
opposite movement under compression. In order
to provide for any leakage of fluid around  the
shaft 12 in the upper bearing 28, holes 33 are
made in the reservoir wall adjacent the shaft
(2, and the shaft is provided with a groove 34
coitciding with the holes 33. Any leakage of
fluid from the working chamber 2f around the
shaft 12 at the bearing 28 is thus retained in the
reservoir; and fluid will not 1éak out of the device.

A controlled by-pass for fluid is providéed by the
holes 35 passing from one side of the piston 22
to-the other through the axis of the piston shaft
{2, at which point a needle valve 36 threaded into
the shaft 12 lengthwise of said shaft is provided,
the stem of the needle valve having a slotfed end
37 projecting into a cavity 38 in the upper end
of the shaft where it is accessible for adjustments
by removing the screw cap 39. This by-pass-ad-
justment permits the regulation of the checking
action of the device.

The controlled variable checking action on the
door movement is provided by the crossed check-
valved holes through the piston neatr the shaft
orin the shaft 12. One hole 40 is provided lead-
ing from the face of the piston in the working
space 21a to the surface of the shaft 12 at a posi-
tion where it is adiacent the fixed partition 23
when the piston 22 is approaching the end of its
motion at the closed position of the door; while
the other hole 41 is provided from the opposite
side of the piston 22 in the working chamber 219
to the shaft surface where it is adjacent the fixed
partition 23 ‘when the piston 22 is-approaching
the end of its motion at 180° from the:.closed
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position of the door. These holes 40 and 41 are
provided, respectively, with check valves 42 and
43 which allow the fluid to pass from one side of
the piston to the other at all times except when
the ends in the shaft-contacting surface of ‘he
dam 23 restrict or close off one or the other inlets
44 and 45 of the holes 40 and 41. Tapering
grooves 46 and 47 are cut in the fixed partition
23 in its wall which contacts the shaft end of the
piston, at -elevations coinciding with the inlets
44 and 45 of the piston holes 40 and 41, so that
the free movement of the piston toward the end
of its stroke in either direction is gradually throt-
tled down to a full check. In the last few degrees
of travel before the position of complete closure
of the door, it is advantageous to provide for
a release of all checking effects, and this is ac-
complished by providing a relief groove 48 in the
bottom surface of the working chamber so dis-
posed that just before the piston reaches the end
of its travel corresponding to a closed door, the
pressure of the hydraulic fluid is quickly relieved
through the groove under the piston.

The acceleration of the checking action
brought about by the tapering grooves 48 and 47
may be varied as to its rate by the rate of change
of cross-sectional area of the groove, and the
angular length of the effect by the length of the
groove, and these may be selected to fit the con-
ditions for a particular hinge use. The grooves
46 and 47 are exaggerated in.scale in the draw-
ings, {0 more clearly show the structure. The
relief groove 48 may be placed so that it becomes
effective at any desired position of travel of the
piston. In the drawings, particularly Fig. 5, as
illustrative of one set of conditions, the checking
action is arranged to begin at 43° ahead of the
closed door position; at 8° before the closed door
position the checking action is of full magnitude
and continues for 5 degrees; and in the last three
degrees before closure, the checking is entirely
relieved through the bottom groove 48. At the
open-door end, the checking is gradually in-
creased to a full check at the full open (180°)
door position of the piston. ‘

The spring closer hinge 50 shown particularly
in Figs. 1 and 6 to 9, consists of a casing 5| hav-
ing a cylindrical cavity, a shaft 52 mounted in
g bearing 53 in the casing bottom, and a bear-
ing 54 in a closing cap 55 threaded into the top
-of the casing 51, the shaft 52 protruding through
said cap for attachment of one leaf 556 of the
hinge by the attachment clamp 57 with clamping
screws 58. The other leaf 59 of the hinge is infe-
gral with or attached to the casing §f. The
leaves 58 and 53 are provided with holes 60 for
screws 61 for attachment to the door edge 20
-and door jamb i8.

An actuating coil spring 62, which may be in
any desired form and cross-section, is provided
around the shaft 52 inside the casing 51, the up-
per end of the spring being attached to the casing
51, and the lower end to a collar 63 rotatable on
the shaft 52. A set screw 64 is provided to hold
the collar 63 on the shaft 82, this set screw he-
ing operable through a hole 65. Other holes 68
are provided at spaced intervals around the col-
lar, and a slot 87, slightly wider than the inter-
val between two adjacent holes is provided in
the casing wall, so that the tension of the spring
62 may be adjusted by first loosening the set
screw 84 and then moving the collar 63 by a pin
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inserted in one end of the holes 66 through the

slot 67, after which the set screw 64 is reset to
hold the collar 63 from rotation on the shaft 52.

75

4

Also, on the shaft 52, preferably below the col-
lar 63 is affixed a bushing 68 through which is
provided a diametrically disposed hole 69, with
ah expanding spring 70, and steel balls Tl at
either end of the spring, which engage depres-
sions 12 in the inside casing wall adjacent said
balls, This arrangement provides a detent or
means for holding the door open at any selected
position, particularly at the full open position,
the compression of spring 70 being selected to
provide the necessary static resistance.

By using the combination of my door checking

hinge and the spring closer hinge in combination
-on. a hand operated swinging door, I provide a

door mounting which is self-closing and will not
slam, and will close the door rapidly or slowly
as desired, and further will close the door com-
pletely shut against a spring latch, where this

is provided on the door. There is also provided a

detent device which will hold the door wide open,
or at any other selected position for which the

device has been set. Since a door is always

mounted with a minimum of two hinges, it is
possible to provide the checking hinge and the
closer hinge of similar outside design, and of in-
conspicuous proportions and appearance, so that
my invention may be used for door control in
homes and other places where conspicuous acces-
sory closers and checks are ob ectionable in ap-
pearance. The checking hinge and the closer
hinge may be adjusted for varying weights of
doors and conditions of service required,

~While I have described and illustrated my in-
vention by a particular embodiment, I do not
wish to be limited to the: details shown, but re-
strict my inventicn only insofar as required by

the state of the art and the spirit of the appended

claims.
I-claim:

_.-1. An hydraulic checking hinge comprising two

hinge leaves, an hydraulic cylinder attached to

-one of said leaves, a fixed partition defining a

segmental working space in said cylinder, a ro-
tary piston in said working space, a shaft for
said rotary piston rotating therewith and at-

tached to the other hinge leaf, a non-pressured

liquid reservoir adjacent said: cylinder, one-way
conduits between said reservoir and said cylinder,
said one-way conduits being disposed to at times
admit liquid to said cylinder from said reservoir
on one or the other-side of said piston, conduit
means adjacent .the upper end of said shaft
adapted to return to. said reservoir any liquid
passing up said shaft from said cylinder, said
shaft serving as a hinge pin and having bearing
contact with said partition, means adapted to at
times convey fluid freely from each side of said
piston to an opposite side within the working
space, and at other times to restrict the free flow
of fluid therethrough, whereby to control the re-
sistance to movement of said hinge at selected
positions.

2. An hydraulic checking hinge comprising two
hinge leaves, an hydraulic cylinder attached to
one of said leaves, 'a fixed partition defining a
segmental working space in said cylinder, a ro-
tary piston in said working space, a shaft for
said rotary piston rotating therewith and at-

‘tached to the other hinge leaf, a non-pressured
liquid reservoir adjacent said cylinder, one-way

conduits between said reservoir and said cylinder,
said one-way conduits being disposed to at times
admit-liquid to said cylinder from said reservoir
on one or.the other side of said piston, conduit
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means adjacent the upper end of said shaft
adapted to return to said reservoir any liquid
passing up said shaft from said cylinder, said
shaft serving as a hinge pin and having bearing
contact with said partition, two cne-way fluid
passages in said piston adapted to convey fluid
from one side of said piston to an opposite side
within the working space, the inlets of said pas-
sages ab times being cut off in the contact sur-
face between said piston and the contact sur-
faces on which it moves in said cylinder, and
tapering grooves in said contact surfaces coacting
with the inlets of sdid passages.

3. A hydraulic checking hinge comprising two
hinge leaves, an hydraulic cylinder attached to
one of said leaves, g fixed partition defining a seg-
mental working space in said cylinder, a rotary
piston in said working space, a shaft for said ro-
tary piston rotating therewith and attached to the
other hinge leaf, a non-pressured liquid reservoir
adjacent said cylinder, one-way conduits between
said reservoir and said cylinder, said one-way
conduits being disposed to at times admit liquid
to said cylinder from said reservoir on one or
the other side of said piston, conduit means ad-
jacent the upper end of said shaft adapted to re-
turn to said reservoir any liquid passing up said
shaft from said cylinder, said shaft serving as a
hinge pin and having bearing contact with said
partition, two one-way fluid passages in said
shaft to convey fluid from one side of said piston
to an opposite side within the working space, the
inlets of said passages at times being cut off in
the contact surface between said partition and
said shaft, and two tapering grooves in said par-
tition coacting with the inlets of said passages.

4, An hydraulic checking hinge comprising
two hinge leaves, an hydraulic cylinder attached
to one of said leaves, & fixed partition defining a
segmental working space in said cylinder, a ro-
tary piston in said working space, a shaft for said
rotary piston rotating therewith and attached to
the other hinge leaf, a non-pressured liquid res-
ervoir adjacent said cylinder, one-way conduits
between said reservoir and said cylinder, said one-
way conduits being disposed to at times admit
liquid to said cylinder from said reservoir on one
or the other side of said piston, conduit means
adjacent the upper end of said shaft adapted to
return to said reservoir any liquid passing up
said shaft from said cylinder, said shaft serving
as a hinge pin and having bearing contact with
said partition, two one-way fluid passages in said
shaft adapted to convey fluid from each side of
said piston to an opposite side within the work-
ing space, the inlets of said passages at times be-
ing cut off in the contact surface between said
partition and said shaft, two tapering grooves in
said partition surface coacting with the inlets of
said passages, and means to relieve the fluid pres-
sure for a selected interval when said passages
are completely cut of by contact with the sur-
face of said partition.

5. An hydraulic checking hinge comprising two
hinge leaves, an hydraulic cylinder attached to
one of said leaves, a fixed partition defining a
segmental working space in said cylinder, a ro-
tary piston in said working space, a shaft for
said rotary piston rotating therewith and at-
tached to the other hinge leaf, a non-pressured
liquid reservoir adjacent said cylinder, one-way
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conduits between said reservoir and said cylin-
der, said one-way conduits being disposed to at

* times admit liquid to said cylinder from said res-
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ervoir on one or the other side of said piston,
conduit means adjacent the upper end of said
shaft adapted to return to said reservoir any
liquid passing up said shaft from said cylinder,
said shaft serving as a hinge pin and hdving
bearing contact with said partition, two one-way
fluid passages in said shaft adapted to convey
fluid from each side of said piston to an opposite
side within the working space, the inlets of said
passages gt times being cut off in the contact sur-
face between said partition and said shaff, two
tapering grooves in said partition surface coact-
ing with the inlets of said passages, a by-pass
conduit through said shaft for fluid from one
side of said piston to the other, and a valve with
operating stem extending along the axis of said
shaft to a position accessible from outside for
throttling said by-pass conduit.

6. In an hydraulic checking hinge having a
cylinder, a shaft, a fixed partition, and a rotary
piston, with the shaft serving as a hinge pin, two
one-way check-valved fluid passages in said shaft
adapted to convey fluid from each side of said
piston to an opposite side, and two grooves in a
contact surface between the fixed partition and
the rotary piston coacting with said one-way pas-
sages to gradually check the movement of said
piston in the latter part of its stroke in either
direction.

7. In an hydraulic checking hinge having a
cylinder, a shaft, a fixed partition, and a rotary
piston, with the shaft serving as a hinge pin, two
one-way check-valved fiuid passages in said shaft
adapted to convey fluid from each side of said
piston to an opposite side, two fapered grooves
in the contact surfaces between the fixed parti-
tion and the rotary riston coactinz with said one-
way passages adapted to gradually check the
movement of said piston in the latter part of its
stroke in either direction, and valved fluid by-
pass means adapted to vary the over-all effective
checking action of the fluid in said one-way
passages.

8. In an hydraulic checking hinge having a
cylinder, a shaft, a fixed partition, and a rotary
piston, with the shaft serving as the hinge pin,
two one-way check-valved fluid passages in said
shaft adapted to convey fluid from each side of
said piston to an opposite side, and two tapered
grooves in the contact surface of the fixed parti-
tion with the rotary piston coacting with said
one-way passages adapted to gradually check the
movement of said piston in the latter part of its
stroke in either direction.

ALFRED J. SWANSON.
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