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8 Claims.

My invention relates to a new and improved
door check and closer.

According to my invention, I provide a simple
and efficient door check and closer of the hy-

draulic type, which can be manufactured at low -

cost and easily applied.

Other objects of my invention will be stated
in the annexed description and drawings which
illustrate preferred embodiments thereof.

Fig. 1 is a front elevation, partially in vertical
section, of the improved device of the first em-
bodiment. The door D is shown in its open
transverse position, in which it is perpendicular
to the plane of the door-frame.

Fig. 2 is'a top plan view of Fig. 1, showing the
parts when the door D is fully closed. The door
is not shown in this view, because it is concealed
in the door-frame.

Fig. 3 is another top plan view, showing the
door in the open transverse position of Fig. 1.

Fig. 4 is a vertical section on the line 4—4 of
Fig. 1. When the door D is fully closed, the
piston 24 is in its bottom broken-line position of
Fig. 4. When door D is fully open, piston 24 is
in its top broken-line position of Fig. 4, which
also shows an intermediate position of piston 24
in full lines.

Fig. 5 is an enlarged partial vertical section
of the cylinder and its bottom cap, showing the
piston 24 in a position intermediate its bottom
broken-line position of Fig. 4 and its top broken-
line position of Fig. 4. Fig. 5 illustrates the seal-
ing position of the disc-valve or flap-valve 28,
during the closing movement of the door, during
which piston 24 is moved downwardly, as illus-
trated by the vertical arrow in Fig. 5.

Fig. 6 Is a view, similar to Fig. 5, showing the
downward flexing of the edge-portion of the disc-
valve or flap-valve 28, when the piston 24 is
moved upwardly during the opening movement
of the door:

Pig. T'is-a front elevation which illustrates the
second embodiment.

Fig. 8'is a top view of Fig. 7.

In the first embodiment, but without restric-
tion thereto, the wall | is planar and vertical,
and it has a vertical and planar door-frame of
rectangular shape in the plane of said wall |.

Said door-frame has horizontal frame-members-

2 and vertical frame-members 3.

The door D is planar in this embodiment and
it is connected to one vertical frame-member 3
by conventioned hinges H, so that the door D
turns on a vertical axis. In this embodiment,
door D has a planar panel P.
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A bracket 5 is fixed to the top horizontal frame.-
member 2 by screws 6 or other fastening means.
Rod R consists of two rod-sections T and 8, which
are adjustably connected o each other, in order
to vary the length of red R.

The inner end of rod-section T is connected to
bracket § by a universal joint 9, so that rod R
can turn around a vertical axis at bracket §, and
rod R can also turn around a horizontal axis at
bracket, 8.

A forked joint-member (8 of this universal
joint 9, is turnably connected to horizontal and
transverse lugs of bracket 5 by a vertical pivot-
pin if, so that joint-member 10 can turn only
around a vertical axis relative to bracket 5. A
horizontal pivot-pin 12 is connected to the ver-
tical and transverse lugs of joint-member (0.
The rod-section T is turnably connected to hori-
zontal pivot-pin 12 by an eye formed thereon.
The only movement of rod R, relative to hori-
zontal pivot-pin 12, is a turning movement
around the horizontal axis of pivot-pin 12.

An eye 12a is fizxed to the outer end of rod R.
This eye f2a¢ is interlaced or interlinked with
another eye 14, which is fixed to.the upper or
outer end of the long leg of an angular lever 15,
which is pivotally connected by a horizontal
pivot-pin {6 to the vertical leg of an angular
bracket (7. Said vertical leg of bracket {7 is
fixed to door D by screws (8 or other fastening
means.

Said bracket {T has a horizontal leg, whose end
is of horizontal forked shape. The bottom cyl-
inder-cap 21 is fixed air-tight and liquid-tight to
the bottom end of cylinder 20 by cooperating
threads. This bottom cylinder-cap 21 has o flat
web which - is located between the lugs of the
horizontal leg of bracket 7. This flat web of
cylinder-cap 21 is connected to said lugs of
bracket i1 by a horizontal pivot~pin {9. This
pivot-pin 19 is optionally offset relative to the
longitudinal axis of cylinder 20. The cylinder 20
can thus turn relative to bracket 1T and door D,
around the horizontal axis of pivot pin 19.

The bottom portion of cylinder 20 is filled with
2 pool of checking liquid, whose top level is indi-
cated in Fig. 4 by the horizontal line 32. The
top level 32 of this pool of checking liquid re-
mains substantially at line 32 when the piston
24 is moved up or down.

The cylinder 20 has an integral wall which

7 has an upper cylindrical wall-portion 28a which

56

extends to the top of cylinder 26, and a bottom
cylindrical wall-portion 200 which extends to the
bottom of cyli_nder 20, The bqttomwa,ll-portion
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20b is of greater diameter than the top wall-
portion 20a.

A piston 24 is provided in cylinder 20. The
diameter of the vertical edge or periphery of
piston 24 is substantially equal to the diameter
of top wall-portion 28a. The vertical edge or
periphery of piston 24 may make a sealing fit or
a close fit with top wall-portion 20a, so that there
is little or no passage of the checking liquid be-
tween the vertical periphery of cylinder 24 and
the top wall-portion 20a. The checking liquid
can flow easily through the clearance between
the vertical edge or periphery of piston 24 and
bottom wall~portion 20b. ) B

The piston 24 is provided with a circular row
of holes 21. The underside of piston 24 is pro-

vided with a disc-valve or flap-valve 26, which '

is made of any suitable resilient sealing material.
This flap-valve 26 is maintained by its resilience
in the normal shape of Fig. 5, in which it seals
or ‘substantially seals the holes 217.

The piston 24 is fixed to the lower end of piston
rod 22. 'The lower end of piston rod 22 has a
requced bottom end-portion which extends
through a central bore of piston 24 and through
an alined central hore of flap-valve 26. Anin-
ternal annular shoulder of piston rod 22 abuts
the top planer surface of piston 24, The bottom
end-portion of piston rod 22 is externally
threaded. A clamping nut 25 clamps the flap-
valve 26 and piston 24 to piston rod 22. This
bottom end-portion of piston rod 22 optionally
has a vertical recess or bore 28, which opens inte
an optional horizontal bore 29 above piston 24.

At its upper end, a cap 23 is fixed to cylinder
20. This cap 23 has a vertical bore, through
which piston rod 22 extends. The piston rod .22
fits closely and slidably in the bore of cap 23.
This fit need not be air-tight, although it may
optionally be an air-tight fit or a substantially
air-tight fit. ’

The upper end of piston rod 22 is turnably
connected to the short arm 15¢ of lever 5 by a
horizontal pivot pin 31. :

The cylinder 29 is filled with air above the top
level 32 of the pool of checking liquid. This air
may be at the same pressure as that of the atmos-
phere external to cylinder 26, . when piston 24 .is
in its bottom position which is shown.in broken
lines in Fig. 4. When piston 24 is moved above
said bottom position, the air may be compressed
to any desired pressure. .This air pressure is
preferably slight.

A compression spring 38 normally maintains
piston 24 in its bottom position indicated in
broken lines in Fig. 4, which corresponds to the
completely closed position of the door D in Fig. 2.

When the door D is completely closed, and as
shown in Fig. 2, the lever 15 is ina vertical trans-
verse plane which is perpendicular or substan-
tially perpendicular to the common plane of the
closed door D and wall I. The rod R is then in
a vertical plane which is inclined away from
hinge H; relative to the transverse vertical plane
of lever 6.

When door D is fully closed, the axis of cylinder
20 is vertical, the pivot pin 31 is close to the top
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of cap 23, the long arm of lever 5 is upwardly

inclined from pivot pin (6, and rod 8.is inclined
upwardly relative to the long arm-of lever I5.
The axis of the short arm 15a of lever 15 is then
substantially vertical.

When the door is moved between its completely -

closed position and its transverse open position

70

cylinder 20 below piston 24.

of Fig. 1, there is only a slight turning movement
of cylinder 20 around the axis of pivot pin 19,
which is offset laterally relative to the common
axis of eylinder 20 and the piston rod 22.

The drawings are substantially to scale and
accurately show the positions of the parts when
door D is fully closed and in transverse open
position, and reference to.the drawings is made
for further disclosure.

Opening movement of door

When door D is fully closed, piston 24 is in its
bottom broken-line. position of Fig. 4, with the
bottom end of piston-rod 22 close to the inner
wall of bottom cap 21. The compression and
resilience of the flap-valve 26 maintains its edge-
portion-in the normal sealing position of Figs.
4-and 5, in which flap-valve 26 seals or substan-
tially seals the holes 21. The compression spring
30 keeps the door closed. Said compression
spring 30 may be under any selected compression
when door D is closed.. .

When door D-is opened, a transverse thrust is
exerted at pivot pin 18 upon lever. (5.. Said pivot
pin 16 is located laterally at.any desired distance
from the vertical hinges H. This thrust exerts
an upward tilting force upon lever 15 and rod R,
so that the pivot point of intersection between
their interlinked eyes 12 and 14 moves upwardly
and transversely towards wall I. While the rod
R is thus upwardly turned about the horizontal
axis of pivot-pin (2, the inner end of rod R also
turns around the vertical axis of pivot-pin Il.

While the piston 24 is located in the bottom
wall-portion 28b, the checking liquid flows easily
around the edge of piston 24, during the upward
movement of piston 24 in said bottom wall-por-
tion 20b.

In one commercial model, and as one example
to which the invention is not limifted, the length
of spring 30 is 5.5 inches, and said spring 30 exerts
a force of 20 pounds when piston 24 is in its
bottom position, and said spring 30 exerts a force
of 60 pounds when the door D is in the trans-
verse open position of Figs. 1 and 2:

During the upward movement of piston 24 in
bottom wall-portion 28D, the free flow of the
checking liquid around the edge of piston 24
may .prevent any substantial downward pressure
on the edge-portion of flap-valve 28, so that its
compression under clamping nut 25 and its re-
silience will maintain said edge-portion of flap-
valve 23 in the normal sealing position of Fig. 5.

Also,. the optional vertical bore 28 and -the
optional horizontal bore 29 of piston-rod 22 pro-
vide relief means between the chamber of cylin-
der 20.above piston .24, and the chamber of

The sealing edge of flap-valve 26 may be flexed
to its non-sealing position of Fig. 6, even while
piston 24 is located in bottom wall-portion: 20b.
This will depend, among other factors, upon the
speed of opening of door D. A slight excess of
pressure in the chamber above the piston 24 -will
flex the edge-portion of flap-valve 26 to said
non-sealing position of Fig. 6. e

There is optionally but not necessarily a suf-

ficiently close fit between piston rod 22 and the

bore of top-cap 23, so that the air in cylinder
20, above the pool of checking liquid, will be
compressed during the upward. movement of
piston 24, if the checking .liquid cannot flow
at sufficient speed from above piston 24, to be-
low piston 24. This excess air pressure will be
sufficient to flex the edge-portion of flap-valve
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.26 to non-sealing position. Hence, the-pool of
checking liquid remains substantially in the posi-
tion of Fig. 4 during the entire upward movement
of piston 24, with little or no change 1n the
position of line 32.

While piston 24 is moving upwardly m top
wall-portion 20a, the edge-portion of flap-valve
26 is maintained in the non-sealing position of
Fig. 6.

Hence the opening movement of door Dis
opposed only or substantially only by spring. 30.

The leverage of the opposing force of spring
-30 is a maximum, when door D.is fully closed,
and said leverage decreases as the door D is
opened.. Hence, as the compression of spring 30
is increased during the opening movement of
door D, the effect of the increase in longitudinal
force of spring 30 is counterbalanced, at least
to some extent, by the decrease in leverage of
the closing force of spring 30.

In. the illustrative commercial embodiment
above specifically described, the length of rod R
is 8 inches, the length of the long arm of lever
15 is 8 inches, and the length of -the short arm
15¢, in a. direction perpendicular to the long arm
of lever {8, is one inch. .

In -this. embodiment, the door D is open to
its maximum extent when said door-is in trans-
verse position and turned 90° from-its closed
position, because door-D then abuts the trans-
verse wall which is adjacent wall -I. :

During the opening movement of door D, the
pivot-pin . 3{ turns from a position at one side
of pivot-pin 16, to a position at the other side
of pivot-pin 16. In this embodiment, the lever
{5—15a is turned through an angle of 120° in a
vertical plane, between the open and closed posi-
tions of door D.

- When door D has been fully turned to its open
position through an angle of 90° around the
vertical axis of hinges H, the piston 24 is still
-immersed in the pool of checking liquid as shown
by the top broken-line position of piston 24 in
Fig. 4. The part of piston rod 22 which extends
above the cylinder 20 in the fully open position

of door D, is never immersed in the pool of check- °

ing liquid." Hence the checking liquid does not
wet the part of piston rod 22 which is exposed
in its full-line position of Fig. 1, and the check-
ing -liquid cannot drip from- this exposed part
of the piston rod 22, and there isno loss of check-
ing liquid.

"~ The enlarged bottom wall-portion 2% may be
-optionally omitted, in which case, the wall-por-
tion 20a will extend from the top of cylinder 20
to its bottom.

C'Zoszng movement of door

This is illustrated in Fig. 5. As soon gs piston
24 is moved downwardly under the force of spring
80, when the door D is released so that it can
close, the edge-portion of flap-valve 26 will be
held by its resilience and the slight excess of
pressure below the piston 24, in its sealing posi-
tion of Fig. 5.

The closing movement of door D is then
regulated by the flow of the checking liquid
through the optional relief bores 28 and 29.

The invention is not limited to the relief pas-
sage 28—29, because such relief passages may be
omitted by providing a slight clearance, as 0.005
inch, between the periphery of piston 24 and
the inner wall 20¢ of cylinder 29.

The flap-valve 2§ is an example of a one-way
valve which is closed during the closing move-
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6
ment of the door D, and which-is opened during
the opening movement of the door D, and the
invéntion is not limited to this preferred .type of
cne-way valve.

The invention includes the sub combma,tions

disclosed herein.
- It. is noted that the eye of rod-sectwn 1
mounted on pin (2 can turn around a horizontal
axis relative to eye 14, in addition to the vertical
turning movement of the eye of rod-section 1
mounted on pin 12 relative to eye {4. Hence said
eyes exemplify a universal joint. .

The door D may bhe provided with conventlonal
means for holding it in fully open or partially
open position. = .

The checking liquid may be of any ‘Theight in
cylinder 20, and the pool of checking liquid may
even wholly fill cylinder 20..

Although the cylinder 218 is not in truly vertical
position at all times, said cylinder 20 always re-
mains in upstanding position. -

In the second embodiment of Figs 7 and 8
the door D has an outwardly bulging panel Pa, -
instead of the planar panel P of the first em-
bodiment.

In this second embodlment the door Dis a sup-

plemental door which is hingedly connected to
another main or supporting door, which provides
a frame having frame elements 2¢ and 3« for door
D. The door D can swing outwardly reiative to
said supporting door, which is hingedly connected
to a suitable frame. The door D, in-this second
embodiment, therefore provides a panel which
can turn outwardly relat1ve to the supporting
door.
. In the second embodiment similar parts are
designated by the same reference numerals as
in the first embodiment. In this second embodi-
ment, the lever 5 is replaced by a lever 33, which
has an arm 33¢, and a cylindrical part 33b. The
top panel of the frame of the door D is provided
with a bracket 34 which is fixed to said top panel
by screws 35 or other suitable fastening means.
The cylindrical hub 33b is pivotally connected
to the lugs 87 of this bracket 34, by means of a
pivet pin or pivot pins 88. This cylindrical hub
880 is provided with lugs 88c. The upper end
of the piston rod 22 is located between said lugs
83c, and a pivotal connection is provided by means
of a pivot pin 31, as in the first embodiment. The
bracket 84 as shown in broken lines in Fig. 7, has
a bottom portion. The bottom cylinder cap 21
is pivotally connected to this bottom portion of
the bracket 34 in the same manner as in the first
embodiment. Figs. 7 and 8 show the door D in its
fully closed position. The oper: ation of the second
embodiment is the. same as that of the first em-
bodiment.

In this second embodiment, uhe compression
spring 30 may be supplemented or replaced by a
torsion spring in cylinder 33b. In this second em-
bodiment, rod R and lever 83a turn through an
angle of 180° between the fully closed and fully
open position of door D,

In each embodiment the bracket B is fixed or
intended and adapted to be fixed to a longitudinal
face of the door whose movement is to be checked,

I have shown preferred embodiments of my
invention, but numerous changes ‘and. omissions
and additions can- be made Wxthout departmg

from its scope.

I claim:

1. In a door-check and closei the sub-combl-
nation of a bracket, a cylinder pivotally connected
to said bracket; said bracket being adapted -and
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intended to be fixed to a longitudinal face of a
door, -said cylinder being transversely tiltable
‘relative ‘to said door when said bracket is fixed
to said door, a piston slidably located in said cyl-

inder, a. piston rod fixed to said piston and hav- .

ing a rod-part which extends outwardly of one
respective end of said eylinder, said cylinder hav-
ing s first chamber between said piston and said
respective end of said eylinder-and having 4 sec«

ond:chamber between ‘said piston and the other-

end of said cylinder, relief passage-ineans con-
necting said chambers atid adapted to permit.the
flow of & checking liquid from said first chamber
to said second chamber when said piston is moved
towards said other end of said cylinder, additional
Ppassage-means between. said chambers, -a mov-~
able one-way valve located to control the flow
of checking liquid through said additional pas-
sage-means, said valve being biased to- closing
position, said valve being opened by pressure in
said first chamber ovér said second chamber when
said piston is moved away from said other end,
spring-means connected operatively to said pis-
ton and urging it towards said other end, a lever
pivotally connected between its ends to said
bracket, said lever being also pivotally connected
to said rod-part, the free end of said lever being
connected by -a universal joint to the outer end
of ‘a rod, and universal joint means adapted to
connect the inner end of said rod to a frame
member of said door.

2. In.a door-check and closer, the combination
of:a bracket adapted to be fixed to a longitudinal
face.of a door, a cylinder, said eylinder being piv«
otally connected to said bracket and being trans-
versely tiltable relative to said door, a piston slid-
ably located in said cylinder, a piston rod fixed to
said piston and having a rod-part which extends
outwardly of one respective end of said eylinder,
said cylinder-having a first chamber between said
piston and said end of said cylinder and having a
second chamber between said piston and the
other ‘end of said cylinder, relief passage-means
connecting said chambers and adapted to permit
the flow of a checking liquid from said first cham-~
ber to said second chamber when said piston is
moved -towards said other end of said cylinder,
-additional passage-means between said chambers,
a-movable one-way valve located to control the
flow of checking liquid through said additicnal
passage-means, said-valve being biased fo clos-
‘ing -position;, said valve ‘being opened by pres-
sure in said first chamber in excess of pressure in
sald second chamber when said piston is moved
.away from said other end, spring means which
urge said door to closing position and which urge
said piston-towards said other end, a lever piv-
otally connected hetween its ends to said ‘bracket
at ‘a first selected pivot~point, said lever being
pivotally connected at a second selected. pivot
point to said rod-part, a primatry universal joint
connected to the free end of said lever, a second-
ary joint adapted to be connected to the frame
of said door, and a connecting rod linked to said
universal joints.

‘3.-A combingtion according to elaim 2, in which
sald relief passage~means -are provided in said
piston rod, said -additional passage-means are
provided in-said piston, and said one-way valve
is-connected to said piston-rod.

4. A combination according to claim 2, inr which
said door is mounted to turn on a vertical axis,
said ‘cylinder is upstanding in all positions of

sald door; said rod-part extends above said cyl-

inder, said second selected pivot point is below
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8
said first selected point when the door is closed
and said second selected pivot point is above said
first selected pivot. point when the door: is open,
and said other frame element is located above
said door.

5. A combination according to claim 2, in which
said door is mouhted to turn on g vertical axis,
said eylinder is upstanding. in all positions of
said door, said rod-part extends above said eyl-
inder, said second - selected pivot point is below
said first selected point when-the door is:-closed
and said second selected- pivot point-is-above

Said first selected pivot point when-the door is

open and turned substantially 80° from its closed
position, and said other frame element is located
above said door, said second pivot peint being
located relative to said first pivot peint so that
said second pivot point turns through an-arc
of substantially 120° betweén the closed and open
positions of the.door.

“6.” A combination according to claim 2, in which
said .door is mounted to turn on a vertical axis,
said cylinder is upstanding in all positions of said
door, said rod-part:extends above said eylinder,
said ‘second - selected pivot :point is below said
first selected point when the door is closed and
said second selected pivot point is above said
first selected pivot point when the door is open
and turned substantially 90° from its  closed
position, and said other frame element is-located
above said. door, said second pivot point being
located relative to said first pivot point so that
said seeond pivot point turns through an arc
of substantially 120° between the closed and open
positions of the door, the free end of said lever
turning through an arc of substantially .120°
between the closed and open positions of the door.

7. A combination according to claim 2, in which
said door is mounted to turn on a vertical axis,
said cylinder- is upstanding in all pesitions  of
said- door, said rod-part extends above-said eyl-
inder, said second selected pivot point is below
said first selected point when the door is closed
and said second ‘selected pivot point is above
said first selected pivot point when. the doer s
opened, and said other frame element is located
above said door, the checking liquid only partially
filling the cylinder and being always.at the lower
end of said cylinder, the rod-part which extends
above said eylinder when said door is open-being
above said checking liquid when said door -is
closed, the piston rod having a sufficiently close
fit in the respective end of the cylinder to create
excess pressure in said first chamber to open said
valve when said piston.is moved towards said
respective end.

8. A sub-combination according to claim 1, in
which the pivotal connection betweeén said cyl-
inder and said bracket s oflset relative to the
axis of sald éylinder.
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