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Yo all wwhoin it may conecerri:

Be it known that we, JOHAN NORDQVIST, a
resident of 74 Grefthuregatan, Stockholm.,
and PER ERIK NORDQVIST, a resident of Villa
Lottebo, Sundbyberg, Sweden, haveinvented
newand usefulImprovementsin Liquid Door-

Checks, of which the following is a specifica-

tion, reference being had to the drawings ac-
compan}?mg and formmﬂ' a part hereof.

The present invention relates to improve-
ments in liquid door-checks with a view to
producing a uniform, sure, and easily-ad-
justable braking action on the door and ob-

taining a ready means of checking the door |

In any desired position, as well as allowing
of the door being closed by main force with-

out injuring Lhe door-closing apparatus.

One of the novel features of this invention
18 a flat and smooth valve-plate or the like
adjoining an even and polished bearing-sur-
face sarrounding the ontlet or inlet apelture
for the fluid used in the apparatus and which
plate under influence of gravity or a spring-
pressure strives to place itself in close con-
tact with the said surface and become sucked
fast to it by adhesion, while by suitable de-
vices the plate may be rocked about one of
1ts edges, and thus be brought to provide a

through-passage of greater or smaller size for |
Said fea,tm e offers a means of pro- |

the fluid.
duecing a very uniform and at the same time
very soft and elastic braking action which
may be regulated as reqmred S0 as to be
more or leqs forcible or even cease entirely.
An additional advantage of said construction
1s that the hydraulic brakmcr action can by
a simple manual operation “be made sufil-
ciently strong to check the door in any de-

sired position, (suitably up toan angle of one

hundred and ten degrees,) special contriv-
ances being, moreover, provided for permit-

ting the closing of the door from its said open

position by main forece without danger of in-
juring the apparatus or the door in any way
and all this without the use of special open-
keeping devices to engage with the movable
parts, such devices being undesirable, owing
to their complicated nature and the Space
occupied by them. Finally, as described be-
low, the braking action may be discontinued

in & simple manner immediately befow the |

| ind_er 9 of the braking device.

| locking of the door, the closing-springs thus

being given an opportunity during a brief

interval to act more or less quickly, aceord-

ing as thelock hasa tendencyto work heavily.
The invention further consists in the com-

“bination and construction of parts, herein-

after described and claimed.

In the accompanying drawings, Figure 1is
a verticallongitudinal section of a hqmd door-
check made in accordance with the present

invention and shown in the position it pos-

sesses when the dooris shut. Fig. 2 isa hori-
zontal section on the line II IT in Fig. 1, two
open positions of the door being shown with
dotted lines. Fig. 3 is & Vertlcal section on
the line III IIl in Fig. 2, and Figs. 4 and 5
show details on an enla,l D'ed seale

- Referring to the drawmfrs the closmn'-
springs 1 2 “and most of the othel parts of the
apparatus are inclosed in a casing 3, the said
closing-springs being coiled, the one, 1, about
a tube 4 and the other, 2, about a rod 35, con-
veniently in such a manner that the said

springs bear at their outer ends directly on
sald end piece
being formed of a cast frame which closes the.

the end piece 7 of the casing,

casing liquid-tight. A¢ their inner ends the
sald-springs 1 2 bear against cross-pieces 8,
arranged on the longitudinally-movable ¢yl-
The said cas-
ing is closed tight and contains a liguid, suit-
ably glycerin, with which the brake operates
and Wthh at thesame time forms a lubricant
for the movable parts inclosed in the casing.
The cylinder 9 is made toslide on a nor ma,lly
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stationary piston-head 10and is connected at -

the end opposite from the cross-pieces with

the inner end of a draw-bar 11. The said
draw-bar is jointed at its outer end to a link
12, which In its turn is jointed to a fixture 13,
secured to the door-casing. The said link 12,
which preferably should be twice as long as
the distance between the fixed turning axes
of the door and the link, is pivotally con-
nected to the fixture 13 by means of a pin 121.
In opening the door more than ninety de-
orees the inner end of thelink should prefer-
ably slide on a guide 122, formed to such a
curve that when the door is being opened the

attaching-point between the draw-bar 11 and

the link 12 will move along a straight line.
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The draw-bar slides with a tight fit through
a packing-bush 14 at the inner end of the
frame 7. 'Through the said piston 10 18 pro-
vided a central passage 20, by which the part
of the cylinder 9 which is shut off by the pis-
ton communicates with the space outside the
cylinder. The outer part of the passage 201s
formed as a narrow outlet 21, opposite a plate
22, servingasavalve. Said valve 22 ispressed
close against the outer end of the piston by
mneans of a spring 23,located in the passage 20,
and secured at its inner end to the walls of
said passage. The bearing-surfaces of the pis-
ton 10 and valve-plate 22 in contact with each
other are carefully polished, the adhesion be-
tween said surfaces consequently being so
oreat that when plate 22 bears fully on theend
surface of the piston the pressure of theliquid
in the eylinder even when at ifs maximum
is unable to separate the plate {rom said sur-
face and allow liquid to flow out of the nar-
row outlet 21. At the inner end of the cyl-
inder is a larger inlet-opening, with a valve
24, consisting of a ball. By the aid of some
suitable packing the piston is arranged so
as to slide perfectly tight in the cylinder,
so that liguid cannot escape Dbetween the

cylinder and the packing-surface of the pis- |

ton. To allow of escape of liquid from the
cylinder 9, therefore, the valve-plate 22 is
arranged so that it ecan be rocked about one
edge of the end surface of the piston. 'This
may conveniently be accomplished by means
of a rod 26, made to slide in the tube 4 and
bearing with its inner end against the plate
22. Said rod 26 at its outer end passes
through a packing-sleeve 27. Outside said
Dackmﬂ' the said rod is smewed Into a screw
38, whlch in its turn is screwed into a nut 30,
p"rovided with a slot 301, in which engages the
forked end of a bell-crank lever 44, the other
end cf which is pivotally econnected to a slid-
ing bolt or push-rod 29. The sald screw 38 1s
provided with a head 32, by means of which
and by the aid of some suitable tool the rod
26 can be turned 1n one direction or so that
valve-plate 22 may thereby be regulated to
close the aperture 21 more or less. The bolt
29 1s at its lower end provided with a loop 45,
engaging, as shown in IFig, 4, with a hook 46,
pivotally connected to a handle-lever 47,
which in its turn is pivotally connected to a
fixture 43, secured in the edge of the door so
that said handle-lever is accessible as soon as
the doorisopened. The said handle 47 is ac-
tuated by a spring 49, so as to keep the han-
dle in either extreme position. VWhen the
bolt 29 is pulled upward by means of the han-
dle 47, it compels the nut 30, with the rod 20,
to move outward. DBy puahinw the bolt down-
ward the nut 30, wiith thie rod 26, is returned
to the position shown in the dlmvmfrs The
said rod 26 should be so adjusted that when
bolt 29 1s drawn down a large enough aper-

ture will be present between the end surface
of the piston 10 and the plate 22 for producing
- the desired braking action,

il

while in the | at will.

pushed-up poswmn of bolt 29 the plate 22 will
be moved by the spring 23 close to the end
face of the piston, so as to completely close
the apeltaze 21.

The rod 35 is provided at its inner end with
a recess in which is located a bell-crank le-
ver 43, pivoted to said rod, one end of said
bell-crank lever bearing against the plate 22,
while the other wedge-shaped end is provided
with a hook adapted in the closing of the

“door to be actuated by the cross-piece S in

such manner that the said bell-crank leveris
pressed down, whereby the other end pushes
the plate- Valve 22 off its seat. The said rod
35 engages with its outer threaded end in a
correspondingly-threaded recess in a screw
36, inserted in the frame 7 of the apparatus.
The outside of said screw and the end of the
rod 35 are threaded in opposite directions, S0
that when the screw 36 is revolved and corre-
spondingly shifted in one direction or the
other the rod 35 will be shifted at a greater
velocity in the same direction. Mo the said
casing 3 is securely fastened a cross-piece 16
or the like abutment. The smaller part or
rod of the said piston runs through said cross-
piece 16. The said piston is normally held
stationary by a spring 39, which is coiled
around said piston-rod. I‘he outer end of
said spring 39 bears against a shoulder on the
piston 10, while its inner end bears ‘against
the said cross-piece 16. The strength of the
said spring 89 is greater than the combined
strength of the said closing-springs 1 2, so
that normally it has power to hold the piston
stationary.

The working of theapparatus isas follows:
In closing the door by main force the piston
10 is shifted under compression of the said
spring 39, whereby the valve -plate 22 will
strike ﬂwcunst an abutment in the shape of a
SCrew 40 whereby it will be rocked about one
edge of its seat, so that liquid will flow out.
When the door is opened, the link 12, draw-
rod 11, and cylinder 9 are pulled out, com-
pressing the closing-springs 1 2. The piston
10 remaining stationary, the space shut off by
the piston in the cylinder becomes enlarged

and is without appreciable resistance filled

with liguid through the inlet-valve 24. When
the door is subsequently released, the cylin-
der 9 is pulled back over the piston 10 while
the door is being closed. The liguid inclosed
in the cylinder, being at the same time sub-

jected to pressure, forces its way out through

the passage 20, aperture 21, and the narrow
slit between the end race of the piston and the
valve-plate 22. As, however, the liquid can
escape but slowly, a certain resistance 1s
created against the movement of the ¢ylinder
9, and consequently also against that of the
door. By shifting the rod 26 more or less in-
ward in the mannerabove deseribed, and thus
increasing more or less the aperture between
the end face of the piston-head and the valve-
plate 22, the braking force may be regulated
YWhen the door is to be checked in
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any desired more or less open position, the | manner described abo'v_'e pushing Io_n.. the
handle-lever 47 is turned outwardly, where- | valve-plate 22 provides an escape for the lig-

by, as above deseribed, the bolt 29 is pushed
upward, whereby the rod 26 is moved out of
contact with the plate 22, thus allowing the
latter to hug close to the end face of the pis-
ton. The adhesion between the contacting
surfaces of piston 10 and plate 22 now be-
comes so considerable that liquid cannot es-

capefrom the cylinder,and the dooris brought I

to a standstill in the position oecupied at the
moment the sald handle-lever was turned.
If, however, main force be applied tothe door,
the piston 10 will be forced inward, (to the
right,) while the spring 39 is simultaneously
compressed, causing the valve-plate 22 to
strike against the head of the screw 40 and
in the further movement of the piston to roek
about the other edge of the end face of the
piston, thus permitting the escape of the lig-
uid inclosed in the cylinder. No damage to
the apparatus or the door can thereby be

caused, the door yielding smoothly and sat-

1sfactorily to the pressure. If the said main
force is continued until the door is nearly
closed,the handle-lever 47 will by its outerend
striking against the door-casing be turned
back automatically. Assoon as the forcible
pressure on the door ceases the piston 10 is
returned by the spring 39 into the position
shown in the drawings and the door is again
arrested once more, remaining so until the

handle-lever 47 is turned back, when the rod

26 rocks the valve-plate 22 about the upper

edge of its bearing-surface, and liquid is
thereby allowed to slowly escape once more

fromthe cylinder 9, sothat the closing-springs
will be able to close the door. Just before
the locking of the door the wedge-shaped in-

ner end of the bell-crank lever43isdepressed

by the partof the end piece 8 which is above
the recess in said rod 35, the said bell-crank
lever 43 consequently acting on the valve-
plate 22, causing.the latter to move far
enough from the end face of the
suddenly disecontinue the braking action and
permit the closing-springs to act with greater

force in shutting the door to. The position.

of the door in which the braking action is
thus made to cease is regulated by turning
the serew 36, whereby the position of the rod
30 and bell-crank lever 43 is correspondingly
shifted longitudinally, so that the engage-
ment of the end piece 8 will take place sooner
or later, as desired. If the rod 35 by turning
the screw 36 be moved sufficiently far out-
ward—{for instance, to the position shown in

~ the drawings—the braking action continnes

6o

even until the door reaches its shut position.

If while the door is closing an extraneous
foree be exerted to shut it, the piston 10 will
first be moved far enough inward to cause

the plate 22 and rod 26 to part from each

other, when the aperture 21 will be. closed
entirely, whereupon during the continued

piston to

l

|
|

uid inelosed in the cylinder. _
fact that a considerable amount of compres-
sion of the spring 39 is required to permit of

the door being closed at any materially-in- ~
creased velocity, the door is not easily influ-

2 .

Owing to the

°

*..

enced by gusts of wind or other temporary

conditions, its closing movement therefore
being gentle and smooth. -
The braking device described can be modi-

fied 1n a number of different ways while still

i retaining the essential features of the inven-

tion. Thus, for instance, the cylinder 9 may

75

3o

be stationary, while the piston 10 in the open-

ing and closing of the door moves outward and
inward in the eylinder. _
servingtoimpedethe motionoftheliquid,may
be situated at an aperture in the eylinder in

place of at an aperture 21 in the piston.. The

spring 23,actingon the plate 22, maybe located
outside of the cylinder and piston—, e., may
act on the outer side of the plate--while the
plate is guided by means of a pin or the like

The valve-plate 22,

Q0

enteringinthe aforesaid aperture 21 orinsome

other manner.
tuted for rods 26 and 35 and for rocking the

valve-plate 22 about one edge or the other of

1ts bearing-surface on the piston (or cylinder)
for the different purposes described, as long

as the substitutions are the equivalents of the
described devices, and we consider ourselves
entitled to such equivalents. The bolt 29

may be so arranged (for instance, by locating

Other devices may be substi- '

95

100

the fulerum of the bell-crank 44 to the right

of the bolt instead of on the left, as in Fig. 2)

that the door will be arrested when the bolt

13 pulled downward and released when the
bolt 1s pushed up, &e.  Itisalsoobvious that

the said apparatus may, with certain modifi-
cations well understood by persons skilled in

the art, be applied to either the door or to the

door-casing. -

Having thus described our invention, what
we claim as new, and desire to secure by Let-

ters Patent, is— - |

1. In door-checksof the class deScribed, the

combination of draw-springs, a cylinder on

which said springs act, a-link connected to

sald cylinder and to the door-casing, a piston
in said eylinder having a longifudinal bore,

105

IIO

115

a plate-shaped valve adapted to close the ap-

erture of said bore and to rock about the

edges of its seat, and a spring adapted to press

sald valve against its seat, substantially as

and for the purpose set forth. |

I20

2. Indoor-checksof the class described, the

combination of draw-springs, a cylinder on
| which said springs act, a link connected to

123

said cylinder and to the door-casing, a piston
in sald cylinder having a longitudinal bore, -
a plate-shaped valve adapted to close the ap- -

erture of said bore and to rock about the
edges of its seat, a spring adapted to press
said valve against ifs seat, and means such

compression of spring 39 the piston 10in the | as an adjustable bar for rocking the said

130
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valve-plate more or less around one edge of
its seat, substantially as and for the purpose

set forth, | |

- 3. In door-checksof theclass described, the
combination of draw-springs, a c¢ylinder on

‘which said springs act, a link connected to

said eylinder and to the door-casing, a piston
in said cylinder having a longitudinal bore,
a plate-shaped valve adapted to close the ap-
erture of said bore and to rock about the
edges of its seat, a spring adapted to press
said valve against its seat, means such as an
adjustable bar for rocking said valve-plate
about one edge of its seat, an abutment such
as a cross-piece arranged around the end of
the rod of said piston, a coiled spring the one
end of which presses against the head of said
piston and the other end of which Dbears
against the said eross-piece, and an abutment
stuch as a screw-head adapted to arrest the
motion of one side of said valve, substantially
as and for the purpose set forth.

4. Indoor-checksof theclassdesecribed, the
combination of draw-springs, a cylinder on
which said springs act, a link connected to
said eylinder and to the door-casing, a piston
in said cylinder having a longitudinal bore,
a plate-shaped valve adapted to close the
aperture of said bore and to rock about the
edges of its seat, a spring adapted to press
said valve against its seat, a device such as
an adjustable bar adapted to lift said valve
more or less from its seat, an abutmentsuch

“as a cross-plece arranged around the end of

the rod of said piston, a coiled spring the one
end of which presses against the head of said
piston and the other end of which bears
against the said cross-piece, another abut-
ment adapted to arrest the motion of one side
of said valve, and means for lifting one side
of said valve-plate from its seat just when
the door is about to close, such as a bell-
crank lever pivoted to one end of an adjust-
able rod, one arm of said bell-crank lever be-

ing wedge-shaped and adapted to engage with

an abutment of the cylinder and the other
end of said bell-crank lever being adapted to
lift the one edge of the said valve-plate out

of engagement with its seat when the other |

e 683,979

abutment, substantially as and for the pnur-
pose set forth. |

5. In door-checks of the classdescribed, the
combination with the casing, of draw-springs,
a cylinder on which said springs act having
a perforated abutment, a link connected to
said cylinder and to the door-casing, the
length of said link being such that the dis-
tance between the centers of joints is double
the distance between the swinging axis of the
door and of said link, guides for said link of
such shape that the joint between said
draw-bar and link will move in a straight
line, a piston in said cylinder liaving a lon-
gitudinal bore, a plate-shaped valve adapted
to close the aperture of said bore and to rock
about the edges of its seat, a spring adapted
to press said valve against its seat, an ad-

justable bar adapted to lift said valve more

or less from its seat, a perforated abutment

| of the said casing arranged around the end
of the rod of said piston, a coiled spring the

one end of which presses against the head of
said piston and the other end of which bears
against the said abutment of the casing, an
abutment adapted toarrest the motion of one
side of said valve, an adjustable rod, a bell-
crank lever pivoted in a recess formed in the
inner end of said adjustable rod so as to lie
within said recess and passtherewith through
the perforations of said abutments, one arm
of said bell-ecrank lever being wedge-shaped
and adapted to engage with said abutment of
the cylinder and the other end of said bell-
crank lever being adapted to lift the one edge
of the said valve-plate out of engagement
with its seat when the other end of said bell-
crank lever engages with said abutment, sub-
stantially as and for the purpose set forth.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

JOHAN NORDQVIST.
PER ERIK NORDQVIST.

Witnesses:
(GORDA PINDKVIST,
GUSTAF ISPAN.

| end of said bell-crank lever engages with said 5o
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