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. Specification of Letters Patent.

Patented Jan. 2, 1917,

»Application filed September 10, 1915, Serial No. 50,022,

To all whom it may concern: ,

Be it known that I, Lewis C. Norrox,
a citizen of the United States, residing at
Chicago, county of Cook, State of Illinois,
have invented an Improvement in Door-
Checks, of which the following description,
in connection with the accompanying draw-
ing, is a $pecification, like characters on the
drawing representing like parts.

This invention relates to door checks of
that type which are adapted to be located
either beneath the door in the floor or above
the door in the door frame, thereby being
concealed from view and the objects of the
invention are to provide a novel door check
of this type which is simple in construction,
which is capable of being altered in such a
manner as to be applicable to doors open-
ing in either direction and in which the
mechanism is so constructed that the closing
power applied to the door is increased as the
door nears the latch when the door is being
closed a specially heavy pull being applied
at the latching point, so that when the door
is opened the spring power is greatest at the
latch, decreasing as the door opens until the
same is about at right angles to its closed

position and from such partially open posi- -

tion the spring power again increases to give
the door a start to close or pull against the
wind, mechanism also being so designed as
not only to limit the opening movement of
the door but to hold the door open at any
predetermined point and which™ has othér
advantages all as will be more fully de-
scribed hereinafter.

In order to give an understanding of my
invention I have illustrated in the drawings
certain selected embodiments thereof which
will now be described. -

Referring to the drawings, Figure 1 is a
vertical sectional view through a door check
embodying my invention taken on substan-
tially the line #—w, Fig. 2, a portion of the

5 door being shown; Fig. 2 is a section on

the line y—y, Fig. 1; Fig. 8 is a section
on the line a—a, Fig. 4, showing the door-
closing spring; Fig. 4 is a plan view partly
in section of my improved door check; Fig.
5 is a section on the line 0—b, Fig. 4, Fig.
6 is a plan view partly in section of a modi-
fied form of door check embodying my in-
vention, Fig. 7 is a vertical longitudinal sec-
tional view of the same, and, Fig. 8 is a
transverse sectional view on lines #—a simi-

lar to Fig. 2 but showing a different means
for engaging the bottom of the door.

I have shown at 1 a portion of a swinging
door which is herein shown as sustained at
its lower end on a vertically-arranged door
supporting shaft 2 that is journaled in suit-
able bearings 3, said shaft having at its up-
per end a head 4 offset from the axis thereof
and to which the door 1 1s secured. It will
be understood, of course, that:the door will
have a suitable hinge support and connec-
tion at its upper end which may be similar
to that above described.

My improved door: closer and check is
adapted to be placed either in the floor di-
rectly beneath the door or in the door frame
above the door, and is thus entirely con-
cealed from view. In the drawings I have

~shown it as placed beneath the door and as

contained within a suitable box or casing
5 which is set into the floor. The bearing
3 for the door supporting spindle or trun-
nion 2 is illustrated as situated within the
box or casing 5, the spindle 2 extending
down through an opening 6 in the cover 7
of the box or casing. ‘

My improved door check : comprises a
cylinder 8 adapted to contain liquid and
situated within the housing ‘or casing 5
and within which operates a piston element
9 herein shown as provided with a valved
piston head 10 at each end, each piston head
being provided with a check valve 11 which
will permit the liquid to-pass freely there-
through when the piston head is moving
in one direction, but will prevent the pas-
sage of the liquid when the piston head is
moving in the opposite direction. The cyl-
inder 8 is provided at each end with a by-
pass 12 which is controlled by a valve 13,
said valves being for the purpose of con-
trolling the speed at which the piston can
move.- The particular form of valve 13 is
similar to that illustrated and described in
my Patent No. 1,152,389, dated August 31,
1915, dnd as it forms no part of the present
invention, it is not necessary to further de-
scribe it herein. It will be understood, how-
ever, that by means of these valves 13, the
speed of the piston in each direction can
be controlled independently. :

In the embodiment of the invention dis-
closed in Figs. 1 to 5 inclusive the piston is
provided with rack teeth 14 which mesh
with a pinion 15 mounted on a stud 16 jour-
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naled in the cylinder casing, said stud pro-
jecting through a stuffing box 17 and having
fixed toits upper end an arm 18. Thisarm 18
is pivotally connected at 19 to alink 20 which
in turn is pivotally connected to an arm 21
rigid with and extending laterally from the
door supporting spindle or trunnion 2. The
link 20 and the piston controlled arm 18 in
effect constitute a toggle connection between
the spindle 16 and the end of the arm 21, power
being applied to the toggle as illustrated in
Hig. 4 intermediate of the spindle 16 and
the connection 19 between thée said arm and
link 20. It will be obvious that by reason
of this construction a greater amount of
power is applied to the end of the arm 21
as tha togele is straightened by the mecha-
nism which will hereinafter be described.
The construction is such that when the door
is closed. as shown in dotted line position
Fig. 4, the arms 21, 18, link 20 and piston
9 will oceupy the full line position shown
in said fioure. When the door is opened

the arm 18 will be moved through the link.

20 and arm 21 into the-dotted line posi-
tion, Kig. 4, thereby moving the piston,
the speed of the movement being controlled
by the regulating valve 13, as will be ob-
vious.. The construction is so devised that
the togele 18—20 with its actuating mecha-
nism hereinafter to be described may be co-
ordinated with the movement of the piston
to produce a uniform checking movement
to the door throughout the entire sweep.
However the valve in the by-pass of the
evlinder may be so adjusted as to change
the speed of the door and particularly to
change the speed of movement of the door
at the latch thereby to insure the complete
closure of the door. Furthermore the ar-
rangement of the arms 21 and 18 and the
connecting lever 20 and the spring actuat-
ing mechanism therefor is such that the
spring power normally is strongest at the
lateh, decreasing as the door opens until
about at right angles, whereupon the spring
power increases so that the door is given
a more rapid start to close or pull against
the wind.

The device herein illustrated also com-
prises a door-closing spring which acts on
the arm 18 and tends to close the door. Thig
door-closing spring is herein shown as a
spiral spring 22 which is situated in a spring
receiving chamber 23, and one end of which
is secured to the wall of the chamber, as
shown at 24, and the other end of which
is fastened to a sleeve 25 loosely mounted
on a spindle or shaft 26. The spindle 26
has thereon an arm 27 which is connected
by a link 28 with the arm 18, and said arm
27 also has a dog 29 pivotally connected
thereto which is adapted to engage any one
of a plurality of notches 30 forming a
ratchet in the head or flange 31 .0f the sleeve
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25. This dog 29 and the notches 30 pro-
vide for adjusting the tension of the spring
22, ag will be obvious.  The spring 22 is so
constructed that when the arm 18 is swung
from the full to the dotted line position
Fig. 4, the spring will be wound up or
placed under increased tension, and sald
spring, therefore, acts on the arm 18 to
close the door when the latter is open.

32 is a stop projection rising from the .,

bottom of the casing 5 and which is situated
to engage the link 20 and thereby limit the
swinging movement of the arm 18 in the
position indicated in Fig. 4. This stop 32
thus acts to limit the closing movement of
the door.

In order to provide mechanism which
may be adapted alternatively to operate =
door swinging in either direction a supple-
mental spring receiving chamber 23* simiiar
to the chamber 23 may be provided adjacent
to the opposite end of the cylinder, the same
being symmetrically positioned in respect to
the spindle 16. The stud 32 may be remov-
able and adapted to be seated in a suitable
screw threaded aperture 32% properly lo-
cated to arrest the link 20 in the required
position. While in the preferred embodi-
ments of the invention disclosed herein the
mechanism for actuating the toggle com-
prises a coiled spring operating through a
lever and link in the manner described. It
will be obvious that other forms of spring
mechanisms may be utilized, for example

where a cheap construction is desirable a 5

spiral spring may be attached to the arm
18 or the link 20 and to an anchoring stud
or lug upon the casing. As illustrated
herein such a lug 80< is placed upon each

vertical wall of the casing, having an aper-’

ture to receive one end of the spring, the
other end of the spring being attached to
a stud ex to an aperture in the link 20 of
the arm 18 in the manner aforesaid.
Means are also provided to limit the open-
ing movement of the door, said means being
constructed to hold the door in its open po-
sition. This means comprises a friction
head 33 rigid with the arm 21, a cobperat-
ing friction head 34 rigid with the link 20
and a stud 35 fixed to the head 34 and hav-
ing screw-threaded engagement with the
head 33. The two heads 33 and 84 have
cotperating frictional faces 850. When the
door is opened the relative swinging move-
ment of the arm 21 and link 20 cause the
stud 35 to be screwed into the head 33
thereby bringing the friction faces 850 to-
gether and the adjustment is such that these
faces will be brought into firm frictional
contact when the door is fully opened. It
will be obvious that such adjustment of the
friction faces 350 may be made that the
same will be brought into firm frictional
contact and will-limit the movement of the
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door and hold the same open at any desired
position, this being accomplished by adjust-
ing the screw 35 in the member 34 and
clamping the same in adjusted position by
the set nut 36.

By providing right and left hand screw
threads upon the screw 33 to codperate with
corresponding threads in the arm and link
respectively and by providing a suitable
check nut 36 adapted to retain the screw
from rotation in one of the members a con-
nection will be produced which is adapted
to permit reversal of operation of the parts
for doors swinging in different directions.

It will be obvious that when the door is
swung open the screw threaded stud 35 will
cause the frictional faces to engage each
other so firmly as to lock the door in open
position. When it is desired to shut the
door the latter is given a quick movement
sufficient to release the friction faces 350,
after which the spring 22 will operate to
effect the closing movement. The stud 35
can be adjusted in the head 34 by means of
a nut 36 so as to have the friction faces
350 locked together at any desired point.

The shaft or spindle 16 is shown as pro-
vided with a washer 87 which seats against
a seat 38 formed on the bottom of the gland
89 of the stuffing box 17. This washer is
yieldingly held against the seat 38 by means
of a spring 40 which encircles the shaft 16
and is confined between the arm 18 and the
gland.

The cover 7 of the casing 5 is provided
with a removable section 41 which is sit-
uated to overlie the cylinder 8, and the
spring receiving chamber 23, said remov-
able section being held in place by means
of screws 42. When the door is opened the
cover section 41 can be. readily removed,
thus providing access to the operative parts
of the device and permitting of the ready
adjustment of the valves 13 or of the ten-
sion of the spring 32. The construction is
also such that the actuating mechanism may
be removed from the casing without de-
mounting the door by merely withdrawing
the screws which secure the cylinder and
spring receiving chamber to the casing and
detaching the pivotal connection 19.

It will be seen that my device 1s very
compact in its structure and can be easily
installed in position. Further the operative
parts arve readily accessible even though
the check is placed beneath the floor or
within the door frame.

In Figs. 6, 7, and 8 I have illustrated a
modified and simplified form of the inven-
tion in which the spindle or shaft which is
surrounded by the spring is in the longitu-
dinal vertical central plane of the casing
whereby the mechanism may be readily re-
versed in order that it may be applied to
doors swinging in either direction. I have

8

also modified slightly the design of the
mechanism illustrated in Figs. 1 to 5 with
a view to simplifying the construction as
will hereinafter more fully appear. As
illustrated in Figs. 6, 7, and 8, the box or
casing 50 is rectangular in form instead of
having the somewhat irregular form illus-
trated in Fig. 4, thereby decreasing the cost
of its manufacture as well as the cost of in-
stallation. The spindle or trunnion 51 ex-
tends down through the cover 52 of the box
or casing in the same manner and is seated
at its lower end in a boss 53 extending up-
wardly from the bottom of the box or cas-
ing, ball bearings 54 resting upon the upper
end of the boss 53 and supporting the end
of the arm 55 which corresponds to the arm
21 illustrated in the preceding figures. The
arm is prevented from rotation upon the
spindle 51 preferably by an angular or
squared portion 56 upon said spindle which
is seated in the corresponding  aperture in
the end of the arm 55. A nut 57 screwed
upon an enlarged portion 58 of the spindle
or trunnion 51 and resting upon the upper
face of the arm 55 provides means for ver-
tical adjustment of the trunnion so that the
door may be raised or lowered from the sill.
The upper end of the trunnion 51 may differ
from that illustrated in Fig. 2, for example,
as shown in Fig. 8 in which the end of the
trunnion is provided with offset members
59—60 at right anglesto each other provided
with suitable screw holes whereby the said
arms may be firmly secured to the bottom of
the door. The arm 55 is provided at its end
with a friction face 61 which is engaged by
a corresponding friction face upon the end
of the link 62, the pivotal connection for
the arm 55 and link 62 being in the form of
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a screw 63 similar to the screw 35 and -

adapted to be retained in adjusted posi-
tion by a set nut 64. The link 62 as in the
preceding construction is connected to an
arm 65 extending from the spindle 66 of the
gear 67 which engages the rack 68 upon
the piston element 69 which is slidably
mounted in the cylinder 70 which corre-
sponds in all respects to the cylinder 8 above
described. The arrangement of the ports
of the cylinder and valves therein in the de-
vice illustrated in Figs. 6 and 7 differs from
that illustrated in the preceding figures in
that the ports and by-passes are arranged at
the side of the cylinder instead of at the

120

top, thus providing a structure which is-

more compact. In this construction the side
wall 71 of the cylinder preferably is made
substantially straight and continuous from
one end of the cylinder to the other and is
provided with laterally extending and op-

positely disposed inclined flanges or lugs’

73 adapted to receive the end of a coiled
spring 74. The spring 74 surrounds a stud
or spindle 75 which desirably is placed In
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the vertical longitudinal central plane of
the casing the stud 75 being screw threaded
at its lower end and seated in a screw
threaded socket 76 in the bottom of the cas-
ing. The inner end of the spring 74 is de-
sirably secured to a sleeve corresponding to
the sleeve 25 as illustrated in Fig. 3, said
sleeve having at its top a recessed flange 77
forming a ratchet adapted to be engaged
by a pawl 78 carried upon an arm 79 mount-
ed upon. said spring, the arm 79 being piv-
otally connected at its end to a link 80
which in turn is connected at its opposite
end to the pivotal connection 81 between
the links 62 and the arm 65. A cover plate
82 may be interposed between the ratchet 77
and the top of the spring 74 to form a suit-
able surface for the ratchet to rotate upon
and also to retain the spring from possible
vertical movement. By this construction
the spring box or boxes illustrated in the
preceding figures may be omitted thus fur-
ther simplifying the construction. The cas-

ing may be provided with an additional boss -

58 located upon the cpposite side of the
longitudinal vertical cential plane of the
casing and symmetrically therewith in re-
spect to the bess 53 so that the trunnion may
be mounted in the boss 58 if the device is
to be used with a door swinging in the op-
posite. direction. In such case the arm 55
will extend in the opposite direction and
consequently the link 80 and arm 79 will be
reversed to extend in the opposite direction.
The spiral spring will also be turned over

“so that its outer end engages the cther flange

or lug 73 as will be readily apparent.

The operation of the mechanism disclosed
in Figs. 6 to 8 inclusive is substantially
identical with that heretofore described and
further detailed description thereof is there-
fore unnecessary.

It will be understood that the embodi-
ments of the invention disclosed herein are
illustrative and not restrictive and that vari-
ous changes in mechanism may be made
within the spirit and scope of my invention.

I claim: B

1. In a-door check, the combination with a
cylinder, of a piston element therein having
rack teeth, a pinion meshing with said rack
teeth, an arm rigid with the pinion, a door-
supporting trunnion, an arm rigid there-
with, a link connecting said arms whereby
swinging movement of the door is communi-
cated to the piston, a spiral door-closing
spring, a spindle or shaft to which said
spring is connected, and an arm rigid with
said shaft and connected to the piston-con-
trolled arm. :

2. In a door check, the combination with a
cylinder, of a piston element ther¢in having
rack teeth, a pinion meshing with said rack
teeth, an arm rigid with the pinion, a door-
supporting trunnion, an arm rigid therewith;

1,211,337

a link connecting said arms whereby swing-
ing movement of the door is communicated
to the piston, a spiral door-closing spring,
and means connecting said spring fo the
first-named arm. ,

3. In a door check, the combination with a
cylinder, of a piston element therein having
rack teeth, a pinion meshing with said rack
teeth, an arm rigid with the pinion, a door-
supporting trunnion, an arm rigid there-
with, a link connecting said arms whereby
swinging movement of the door is commu-
nicated to the piston, and frictional means
associated with one of the arms for holding
the door in open position.

4. In a door check, the combination with
a cylinder, of a piston element therein hav-
ing rack teeth, a pinion meshing with said
rack teeth, an arm rigid with the pinion, a
door -supporting trunnion, an arm rigid
therewith, a link connecting said arms
whereby swinging movement of the door is
cemmunicated to the piston, one of said
arms and said link having codperating fric-
tion faces, and means to bring said friction
faces into engagement when the door is
opened to a predetermined point.

5. In a door check, the combination with
a cylinder, of a piston element therein hav-
ing rack teeth; a pinion meshing with said
rack teeth, an arm #igid with the pinion, a
door-supporting ~trunnion, an arm  rigid
therewith, a link connecting said arms
whereby swinging movement of the door is
communicated to the piston, one of said
arms and said link having coSperating fric-
tion faces, means to bring said friction faces
into engagement when the door is opened to
a predetermined point and means for rela-
tively adjusting said friction faces whereby
the door may be arrested and maintained at
any desired opened position.

6. In a door check, the combination with «
cylinder, of a piston element therein, a piv-
otally-motunted arm connected to the piston
to swing as the piston moves in the cylinder,
a_door-supporting trunnion, an arm rotata-
ble therewith, a link connecting said arms
and forming with the piston-controlled arm
a toggle which approaches a straightened
position as the door closes, and a spring op-
eratively connected to said toggle to trans-
mit therethrough the power necessary to
close the door.

7. In a door check, the combination with
a cylinder, of a piston element therein, an
arm _controlled by said piston; a door-sup-
porting trunnion, an arm rotatable there-
with, a link connecting said arms and form-
ing with the piston-controlled arm a toggle
which is buckled as the door opens and ap-
proaches a straightened position as the door
closes; and a spring operatively connected to
said toggle to transmit therethrough the

Dbower necessary to close the door, said link
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and piston - controlled arm being so posi-
tioned relative to each other and said trun-
nion arm that the power applied by the
spring through said link and arm to the
trunnion increases as the door approaches
the jamb.

8. In a door check, the combination witha
cylinder, of a piston element therein having
rack teeth, a pinion meshing with said rack
teeth, an arm rigid with the pinion, a door-
supporting trunnion, an arm rigid there-
with, a link connecting said arms and form-
ing with the first-named arm a toggle which
is buckled as the door opens and approaches
a straightened position as the door closes,
and a spring operatively connected to said
toggle.

9. In a door check the combination with a
cylinder of a piston element therein, an arm
controlled by said piston, a door supporting
trunnion, an arm rotated therewith, a link
connecting said arms and forming with said
piston controlled arm a toggle and a spring
connected to said piston controlled arm
whereby the power applied to said trunnion
arm will be increased as the door approaches
the jamb.

10. In a door check the combination with a
cylinder of a piston element therein, an arm
controlled by said piston, a door supporting
trunnion, an arm rotated therewith, a link
connecting said arms and forming with said
piston-controlled arm a toggle, a spring, an
arm actuated thereby and a link operatively
connecting said arm to said toggle, said arm
and link being positioned further to increase

the power applied to the trunnion arm when

the door nears latching position.
11. In a door check the combination with
a swinging door of a casing situated within

Copies of this patent may be obtained for five cents each, by addressing the

the floor beneath the door, said casing hav-

ing a bearing member, a trunnion mounted
in said bearing member, means for adjust-
ing said trunnion axially, an arm on said
trunnion and controlling means connected
to said arm adapted to check the movement
of the door. ‘

19. In a door check the combination with

8

45

a swinging door of a casing situated within

the floor beneath the door, said casing hav-
ing a bearing member, a trunnion rotatably
mounted therein, an arm adjustably and non-
rotatably mounted on said trunnion, ball
bearings between said arm and said trun-
nion, an adjustable member upon said trun-
nion, and bearing upon said arm, and con-
trolling means connected to said arm adapt-
ed to check the movement of the door.

13. In a door check the combination with
a cylinder, of a piston element therein hay-
ing rack teeth, a pinion meshing with said
rack teeth, an arm rigid with said pinion, a
door - supporting trunnion, an arm rigid
therewith, a link connecting said arms
whereby swinging movement of the door is
communicated to said piston, a spiral door-
closing spring, means connecting said spring
to the first-named arm, by-passes in sald
cylinder and valves in said by-passes adapt-
od to control the flow of fluid in the cylinder
whereby the action of the piston in codpera-
tion with said arms may be caused to pro-
duce a uniform checking movement of the
door throughout its entire sweep.

In testimony whereof, I have signed my
name to this specification.

LEWIS C. NORTON.

Witness:
Srerra CAPRON.

«@ommissioner of Patents,

Washington, D. C.”
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