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PATENT OFFICE

CARSTEN I JOHNSEN, OF BROOCKLYN, WEW YORX

DOORCHECK

‘Application filed June 5,

This invention concerns an improvement
in hinges. . S Coe ' :
In the use of doors and other swinging ob-
jects  where hinges have been employed
5 hitherto, it is usually necessary to employ
door checks of one kind or another when
the motion of the swinging element is to be
controlled, especially the closing movement
of a door which would otherwise slam shut
19 under the action of the usual spring hinge.
‘To thus employ extra appliances adds to the
expense of the equipment and generally
malkes an unsightly inartistic arrangement
because when one company supplies hinges
.15 and another the ‘door checks artistic har-
mony of design is generally impossible.
It is the object, therefore, of this inven-
tion to provide a simple and efficient de-

vice which will serve not:only as a hinge .
e but as an aceurate and regulable door check-

ing means. . Thus extra hardware will not
be required and the hinge.members used
can be designed of any artistic material to
harmonize with the ‘associated hardware on
2% the door-or other swing.ng element. ‘
"The - invention, stated only in general
_terms, comprises a hinge member having the
usual swing plates.adapted to be fastened
to.a door and a door jamb, or to any-two
.0 other similarly related surfaces. Instead
of the usual pin or shaft connecting the
hinge - plates by . passing through their
-aligned sleeves, 1 provide a cylindrical bar-
vel which acts as the connecting member.
2% Within the barrel is contained a fluid which
acts as a checking or dampening medium.

Means within the barrel.and associated with -

.one or both of the hinge plates is set into

operation by the relative motion of the plates

1 o compress the fluid, and means related to
.and controlled by the other plate and the
relative plate positions regulates the degree
_of compression and’ consequently -the  de-
gree to which the door is checked irom one

3% point to another in ifs travel. -

More particularly the:barrel .contains a
piston connected to one plate and movable
therew:th to tend to compress the fluid and

‘5 valve means within the barrel to control "

80 the fluid escape from compression, the -po-

1998. . Serial No. 283,014.

sition of the valve at any instant being con-
trolled by means acting in response to. the
relative movement between the hinge plates.

Illustrative embodiments of the invention
are disclosed in the drawings of which-

' Tig. 1 is-an elevation of a spring hinge
with the barrel in section.showing the in-
terior arrangements; .

Fig. 2 is a horizontal section on the line
2—2 of Fig. 1; , o '

Fig. 8 is an elevation of a hinge door
check with the barrel in section showing the

85

60

“interior arrangement; ‘

Tig. 4 is a horizontal section taken on the
line 44 of Fig. 3 through the lock nut and 65
spindle; - o : , '

Tig. 5 is a horizontal section taken on the
line 5—5 of Fig. 8 through the packing
bushing and spindle; . ‘

Itig. 6 is a-horizontal section taken on the
line 6—6 of Fig. 3-through the valve spring;

HFig. 7 is a horizontal section taken on the
line 7—7 of Fig. 3 through the spindle, its
wing and the valve cam;

Fig. 8 is a diagrammatic view showing the
door check parts in the positions occupied
when the-door-ig half open and moving to
doff’; ; e ey : I

Hig. 9 is a similar view showing the parts
when the door is 45° open and moving to 8
closey - . - i

Tig. 10 is a similar view showing the door
almost closed; : Sl

Fig. 11 15 a similar view showing the parts
in position with the door closed and about .85
to move to open; .- , .

Fig. 12 is a similar view showing the door
m a 90° position and opening; - :

Fig. 13 is a similar view showing the door
wide opens L . s -

Tig. 14 is an elevation of a-hinge combining -
in one housing the spring and the door check:
with the barrel in section showing the in-
terior arrangements; - T T g

Tig 15 is a diagrammatic view showing the .-
relative position of the parts for this form of
the invention with the door closed; '
 Fig. 16 is a similar view showing the parts
as-disposed when the door is wide-open;
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. per end of barrel 35
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35

45
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98 on lock nuts 29 and 30 project
- 29 has

plates 20 and 21, with sleeves
uts 29 and 80 with their tongues 7

milar view with the door open-

L t wide open;

Fig. 18 is a similar view sl*owmw the door
-

19 is a diagrammatic view of my
gpring and door checks as applied to a double

SW mcrmo door.

A preferred arrangement is to provide a

) dom with two hmoep ag u:,u“ cne- of them;
b for-instance, the upper, being 4 spring hmoe
3 I 2=y

of the form shown in F 1g. 1 and the 1owel
one being a door check Lmoe of the form
shown in F 1g. 3.

The spring hinge shown in Figs. 1 and 2
comprises. hinge plaueb 20 and 21 with
a].igned‘ sleeves 22 and 23 and attached respec-
tively to & door and jamb 24 and 25. The

upper sleeve 22-and- the lower sleeve 23 are

each provided with at least three notches,
such as 26, into one of which tongues 27 and
Lock nut
a 'bore to receive a squared portion 31
of stem 32 on spring nut 83: The upper end
of stem 32 is threaded to receive cap knob 34.

The bprintr nut 33 is threaded into the up-
1r)ose1y disposed within
hinge sleeves 22 and 23, and hag an aperture
to receive one end of a spring 36 coiled with-
in the barrel 35.

30 loosely disposed in the bottom of barrel
This ntit has a stem, the outer portion
87 of which is threaded to receive a cap knob
38 and an intermediaté portion 39 is square
to e in a bore in lock nut 30 The tension of
the spring 36 can be adjusted as desired by
turning the lock nuts 29 and 80 and then dis-
posmv “their tongues 27 and: 98 in the desired

notches 26 in sleeves 22 and 23, To all ap-
pear aLces this looks like an ordinary hinge

and can e 'given any architectural metal fin-
1sh to match ad}mnmg hardware.

- The door and jamb 24 and 25 are also pro-
vided, preferably at a lower point, With a
hinge- ‘like door check as shown in Fig. 3 et
seq.  This ccmpdses, as above, the ngn
22 and 23; also

35.

10@17

d 28-adjustable in one of the notches 26 in
b{lld' sleeves.  The lock nut 29 in this form
however, has a bore to receive g squared por-
tion 40 0f a spindle 41. The upper end of

~spindle 41 is threaded to recelve cap kncb

-
&

84 as befors. The spindle 41 extends down

5 through barrel 35 and -is enlarged at its
in a recess in the lower

lower end 42 to lie
closed end 43 of barrel 85. This barrel here
has a bead 44 to engage na" 80-and a stem

87 threaded 5 receive cap knob 38, with a
> sguared portion 372 Dngavlho nut 30.

Beneath nut 29 is & packing bushing 4’5
serewed m_to the npper. end of barrel 3

Packing 4

hove a Dukmfr washer 47,
n a spring bushing 48 Whlcn is

35,

The other end of spring 36
) igreceived in a-similar aperture in spring nut

‘A he*m 65 on thsend of s

s disposed beneath this bushingv-
~Thig”

1,887,718

provided with a peripheral vertical tongiié
49 (sec Fig. 6). to lie in 'a corresponding

groove in the wall of barrel 85, which prevents

the bushing 48 from turning. This groove
extends all the way to the bottom of barrel
The bushing is supported by resting on
enlarged portion 50 of the spindle 41 lying

70

in a central bottom opening bore 51'in the -

bushing 48. 'The upper end of the bushing
48 is recessed to receive a valve spring 52
{see Fig. 6), one end of which is fastened
to uhn bushing and the other end to the upper
end 53 of a valve stem 54 which extends down
along one edge of barrel 35 and seats in-a
nr‘t"h therein at its lower end. The outer

dge of this valve stem 54 lies:in a groove-in
Wall of barrel 35 corresponding to the groove
in which tongue 49 of bushing 48 lies-as s above

escribed. Tt is evident that the bushing 48
and spring 52 and valve stem 54 can - be

moved 180° if desired, since the above-men-

tioned grooves lie opposite each other. ‘As
will be appavent hereafter, this permits the

parts to be adjusted for a rlght or left hand

door check.

The valve stem 54 has a valve plate or wing
55 thereon, extending substantially from be-
neath the busl hing 4840 the bottom of barrel

This valve plate has an outer bevel edge

Thus the valve plate 55 is in effect a
rtition fastened to the barrel 35, only in-
w\ad of being a fixed partition or abutment,
i usually the case, 1t 1s pivoted for move-
sné in either direction froma neutral posi-
tion, and its movement is controlled both'bv
cam action and by the force of the contained
fluid within_the barrel 35. The spindle is
provided with a laterally extending wing
pzs‘fon 57 formed integral therew1th or
ctherwise fastened thereto as desired. Fas-

o NI

SD o '&'J(

o
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n
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tened to the spindle 41 near its middle is a :

-cam plate 58 which, as the spmdle turns, is

adapted, under certain conditions, to act on
ralve plate 555 as will be later described.
This cam can be adjustably f astened to spin-

dis 41 by means of a set screw 59. The up- -

per half of the s pmdle 41 is provided with a
bore 60.in which a s 61 of a needle valve
62 lies. This needle valve 62 controls the
flow of fluid through a transverse passage 63
extending throm‘h the spindle 41 to oppo-
sito sides of the wing plston 57. The upper
end of the spindle bore is threaded to receive
threaded pormon 64 of needle valve stem 61.
tem 61 beneath cap
knob 34 permits adjustment of needle valve
62.to control-the fluid flow.
Examining Fig. 8 it is observed that the
door is half open but moving to close.. The

en

wing piston 57 ig'moving counter clockwise

and forcing the fluid ahead of it.- The valve
plate 53.in this movement of the hingeis held -
by spring 52 against the eam 58.. Therefore
an opening’ is formed between the edge of

valve plate 55 and the spindle 41, which how-

125
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ever gets smaller as the door continues to
close, #s seen in Fig. 9, where the cam has
permitted the edge of valve plate 55 to almost
close.the opening. “This restricts the flow of
fluid and checks the door. Of course some
fluid will flow through passage 63 past the
needle valve 62, but this is regulated as de-
sired. In Fig. 10 the opening between valve
plate 55 and spindle 41 is practically closed,

‘and the door motion is very slow, depending

- on the opening of the needle valve 62.

15

Examining Fig. 11, it will be seen that the
door is about to open. The wing piston 57
moves clockwise and the valve plate 55, for
this movement, is moved into-the position
shown, not only by the action of the cam 58
but also by the force of the fluid as it is im-
pelled in front of the wing piston 57, and this
position is assumed against the action of the
spring 52 which tends to hold the valve plate
55 in a normal position. This assumed posi-
tion permits the opening between the valve
plate or movable partition and the wing pis-
ton to be as large as possible, whereby practi-

§ cally no fluid resistance is offered to the open-

ing of the door.. As soon as the door is wide
open, as shown in Fig. 13, and starts back,
then the force of the fluid in the opposite di-
rection forces the valve plate 55 against the
cam 58 and the closing cycle of operations is
repeated,

In the form shown in Fig. 14 and the dia-
grams of Figs. 15 to 18, the spring hinge and
door check are contained in one hinge casing.
In this form the hinge plates 66 and 67 have
sleeves 68 and 69 embracing the barrel 70.
These sleeves, as before, have notches to re-
ceive tongues 71 and 72 on lock sleeves or nuts
73 and 74 Nut 73 is fastened to barrel 70 by
set-screw 75. A cap knob 76 is threaded on to
barrel 70. The spindle 77 at its lower end is

“a support for a valve cam plug 78 held on by

lock nuts 79 and 80. The upper end of this
plug carries a cam 81 movable with spindle

577 to vary the position in barrel 70 of valve

plate 82 carried by valve stem 83 supported
between the bottom of the barrel and bottom

‘spring end plug 84. This valve stem 83 lies

in a groove 83* in wall of barrel 70, as seen

“in Figs. 14-18 inclusive. Spindle 77 is pro-

vided along its lower end with a piston wing
85. Plug 84 is supported on enlargement 86
on spindle 77, and receives the lower end of
spring 87, the upper end of which is seated
in plug 88 having a slotted upper end 89 to

" receive a key 90. This key also lies in a slot
. in lock nut 74. The spindle 77 is pinned to

62

3.

thiskey. A nut or plug 91 is screwed into the
upper end of barrel 70. The upper stem of

spindle 77 is threaded to receive cap knob 92

held thereon by set screw 93.

In Fig. 15 the door is closed and the valve
plate 82 lies close to spindle 77. ~As the door
swings open the cam 81 engages the lower
end 94 of the valve plate 82 and gradually

3

moves it away from the spindle 77 . ’In_t-he
full open position shown in Fig. 16, the fluid

in. the barrel has free flow ‘and is not re-:
stricted. In Fig. 17 the dooxr isnot quite'open
and the valve is partly closed. In Fig. 18-

the door is commencing to close and the cam
81 1s permitting the valve plate 82 to lie closer
to the spindle 77. This is augmented by the

pressure of the fluid against the valve plate’

82 as it flows in the direction of the arrows
in Fig. 18, - Lo '

In Fig. 19 I show a diagramrwhérein dou-. -

ble-swing door 95 is hingedly supported above
and below.by double hinges 96, 97, and 98, 99.
Hinge 96 is a spring hinge and 97 is a door
check for one direction of swing. Hinge 98
is a spring hinge and 99 is a door check for
the opposite direction of swing.

While the operation of the device will prob-

ably be apparent from the above détailed de-

cription, it should be noted that as one hinge

plate is moved relative to the other, the piston

will tend to force the fluid in front of it and

at the same time the cam associated with-the

piston will engage the wing valve to vary:its
position with respect to the spindle; so that
the opening therebetween will change and the
flow of the fluid correspondingly altered. . By
adjusting the relative position. of the cam

on the spindle with regard ‘to the relative

position of the plates at any instant, the pro-
gressive checking of the door can be varied at
will. The provision of a manually set needle
valve in the spindle controlling a passage

therethrough to opposite sides of the piston”

will insure that the flow of fluid will not be
completely shut off and the door arrested
before it is closed, although -of -course if it

should be-desired to stop the door before it
is completely closed, it is merely necessary *:

to close the needle valve entirely. This pro-

vides one way of maintaining the door open

without using any auxiliary door stops.

It is also apparent that by moving the »

wing valve to the opposite side of the valve
and readjusting the cam, the -hinge can be

“adapted for doors swinging in the opposite

direction. This invention ‘therefore in its
various forms is adapted to be used either
asa door check or as a combined spring hinge

and door check, and when associated, asshown -

in Fig. 19, with spring hinges, is adapted for

110

315

efficient use in connection with double swing

doors..

‘What I claim is:— R :

1. A’ hinge comprising swingable plates; a
barrel disposed between said plates, said bar-
rel positively connected to one of said plates,

fluid within said barrel, a rotatable wing
piston in said ‘barrel and connected to the

other plate and adapted to move the fluid,
and a pivoted wing valve fastened to the
barrel and having its axis of movement par-

120

125

allel ‘to and substantially ‘coextensive with -

the length of the piston, said valve .aetion 180




acting as ‘a partltlon, its. position erh re-

10

15

spect. “to the. piston determining the rate of
flow of the fluid and being contr rolled in part

by the flow of the fluid ¢ and by the relative
.p0s1tlon of the plates. .

2.-A hinge comprising swmoab& pl‘ueou

‘a barrel dlsposed between said pnueq said

barrel positively connected to one of said

‘plates, fiuid swithin said barrel, a rotatable

wing piston in said barrel and connected to
the other plate and adapted to move the
fluid, and a -pivoted partition  fastened to
the barrel and ‘acting as a valve, its edge
spaced parallel and coextensive with the wing

Elston 1ts position i 1n part determined by the

flow of the fluid, and means operated by and
connected: to the. plston to at times positively
determine the position of the valve to con-

- trol the flow. of fluid. -

20

25

30
35
40
45
50

55

~partition plate within the barrel and fas--

60

on-the pistor and: acting on the

2685

3. A hinge comprising swi noab'e plates; a
barrel dlsposed between said plates saidl bar-

rel positively connected to one of said pintes,
fluid “within-said bamel, 2 spindle in ‘said
barrel and .connected to. the other plate, a
wing piston and-a cam on said spindle, mud,
~plst0n having its edge extending parailel and
,substantlally coextensive with *he length of

the barrel said piston adapted to move the

fluid.-and a valve plate within the barrel and

engaged by said cam to vary the size of the

‘opening between the spindie and the valve

in ‘accordance with the relative position of

-the plates the edge of the valve being spaced

from and parallel to the edge of the piston.

4.-A hinge comp"lsmrr swingable plates, a
barrel dlspoqed between said plates, said-bar-
rel being positively. connected to cne of said
plates, fluid within the barrel, a spindle in
said barrel and connected to the other plate,
a wing piston and 4 cam on said spindls, said
piston havmg its edge extending parallel and
substantially ccextﬂnswe with the length of
the barrel said piston adapted to meve the
fluid, a valve plate within the barrel and en-

gaged by said cam to vary the size of the 1

opening bétween the spindle and the valve
in accordance with the relative position of the
plates, the edge of the valve Lemo spaced

from and parallel to the edge-of the piston,

said spindle having a : passage therein connect-
ing the oppomte sides of the piston, and a
manually set needle valve to conbrol the size
of said passageway.

5. A door checking hinge comprising a
barrel, a rotatable piston -within the barrel
havmg its' edge: parallel to-and coextensive

-with the length of the barrel, iuid within the

barrel to be moved by said p1ston, a pivoted

tened thereto and acting as a valve to control
with the piston the flow of the fluid; the edge

of the partition being par allpl to zmd coe\tevl- .

sive with the length “of the piston, and a cam

determine at tlmes its pos ition- with respect

s partition to

1,887,716

to the piston and control the flow of the fluid

from one side of the piston to the other. .
‘A hinge comprising swingable plates, a
alrel d1sp0ced between -said plates, said-bar-

rel positively connected to.one of said plates,

fiuid within said barrel, a piston in said barrel

and connected to the Othen plate and adapted
to move the fluid, a movable:imperforate par- -

tition within.and fa%eved to the barrel-for
unbiased movement therein, the motion of the

70

partition within the barrﬂl being -controlled
entuelv by-either the flow of the. flind or by.

’mc relative motion of the plates whereby the

Aow of tlﬂe fluid from one side of the piston
to ’fhe other is controlled.

A hinge comprising swing able plates, a

bar rel chspo&ed between said plates, said bar-

rel positively connected to one of said pmtes,

fiuid within said barrel, a rotatable wing pis-

ton in said barrel and co'mectcd to the otner

80

plate and adapted to move the fluid, a pivoted -

imperforate p wrtition acting as a Vqlvo within

and fastened to.a barrel for unbiased move-
anent therein, the motion of the partition

within the barrel bemcr controll d entirely
either by the flow of the fluid or by the rela-

tive motion of the plates wher reby the flow of
the fluid from one side of the piston to the
‘other is controlled.

8. A door checking hinge compmsmd a bar-

rel, a rot atqble piston Wlthm said barrel, fluid .

therewithin to be moved by said piston, a piv-

oted imperforate partition plate within and

fastened to the barrel and acting as a-valve
to control with the pistonthe flow of the fluid
to the means operated by the piston to, at

‘times, determine the position of the partition

plate with respect to the partition, the move-
men+ of said partition heing determined only

by said means oz by the flow of the fluid.

9. A door checking hinge comprising a bar-

rel, a rotatable mston within the barrel hav-
ing 1%s edge parallel to and co-extensive with:

the length of the barrel, fluid within the bar-
rel to be moved by said piston, a pivoted im-

: 7erfol“eute partition plate within and fastened

to the barrel and acting as a .valve to control

o
[}

100

105

110

with the piston the flow of the fluid, said par- -

tition being mounted for unbiased mf)vement
within the barrel,
heing- parallel to-and co-extensive Wlth the

lenr“th of the piston, and means operated by

: the piston to, at times, détermine the bosmon

of the par tition plate Wlth réspect to the pis-
ton, the position of the pﬁrt1t1on bemg con-
trolled ent tirely elthef b*y said means or by the

flow of-the fluid. -

CAR TEN L JOHN EW

the edge of .the partition .
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