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UNITED STATES

PATENT OFFICE,

PEHR J. LENNART, OF STAMFORD, CONNECTICUT.

DOOR-CHECK.

SPECIFICATION forming part of Letters Patent No. 615,074, dated November 29, 1898.
Application filed October 27, 1897, Serial No. 666,607, (No model.)

To all whom it may concern:

Be it known that I, PEHR J. LENNART, a citi-
zen of the United States, residing at Stam-
ford, in the county of Fairfield and State. of
Connecticut, have invented certain new and
useful Imp1ovements in Door - Checks, of
which the following is a specification.

My invention lelates to that class of door-
checks known as “‘ combination-checks;” and
it has for its principal object to provide a le-
ver connection between the plunger and the
closing - spring, whereby I am enabled to
greatly reduce the scope of the spring’s ex-
pansion, with the résult that it will not be-
come set s0 soon, a spring of greater strength
and durability may be employed and the door
may be opened more easily.

Further objects of my invention are to pro-
vide a simple means for securing the door-
check to the door jamb or soffit, to provide a
stop which will engage the moving part and
hold the door open against the action of the
spring, while the engagement can be released
by alight pull,and which meansisadjustable,
so that the door may be held open in differ-
ent positions, and also to provide a simpler
construction of the casing and arrangement
of the arms. I accomplish these objects by
mechanism which will be hereinafter particu-

larly set forth.

In order that my invention may be fully un-
derstood, I will proceed to describe the same
with 1efe1 encetotheaccompanyingdrawings,
in which—

Figure 1isa horizontal sectional view illus-
trating a door-check containing the preferred
embodiment of the several features of my
present invention. Fig. 1* is a detail view
illustrating the connection between the lever
and piston-stem. Fig. 2 is a vertical cross-
section of the same, taken on the line 2 2 of
Fig.1. Fig.3isavertical cross-section taken
on the line 3 3 of Fig. 1. TFig. 3* is a de-
tached sectional view of the lever shown in
Fig. 3. Fig. 4 is a horizontal sectional view
showing an embodiment of the features of
my invention in a door-check of modified con-
struction. Fig. 5 is a vertical longitudinal
section on the line 5 5 of Fig. 4. Fig. 6is a
vertical transverse section on the line 6 6 of
Fig. 4. TFig. 7is a vertical transverse section
on the line'7 7 of Fig. 4. TFigs. 8 to 12, in-

clusive, show by horizontal sectional views
five other modifications in the construction
of door-checks embodying the several fea-
tures of my invention. Figs. 13 and 14 rep-
resent the arrangement of the check where-
by the door will be held open by moving it
beyond the angle of ninety degrees to the
plane of the door frame, the check being se-
cured to the door-frame, Fig. 13 showing the
door closed, while Fig. 14 shows the door
open. FIO'S 15 and 16 : are views correspond-
ing to FIO’S 13 and 14, but differing there-
from in that the check is secured to the door
instead of to the door-frame. TFig. 17 is a
diagrammatic view illustrating more clearly
the movements of the con‘orolhncr arm and
connecting-rod in the self- 1eta,1mn0' arrange-
ment of the check.

In the said drawings, and referring more
particularly to Figs. 1 to 5, 1 represents the
casing, formed at one end with the piston-cyl-
inder 2 and the spring-chamber 3 and prefer-
ably cast in a s1ntrle piece with the excep-
tion of the ends 4, which are serewed on or
otherwise 1emovably secured to the plston-
chamber.

5 represents a piston fitted in the piston-
chamber 2, provided with the check-valve 6,
and hava‘ the piston-rod or pitman 7, by
which it is reclproeated in the cylinder. "On
one face of the piston-rod or pitman is formed
a rack 8, which is normally in engagement
with a segment 9, cast integrally with a verti-
cal operating spindle or shaft 10,which is re-
versibly mounted in the casing, as will be
hereinafter pointed out. The other end of
the piston-rod or pitman is connected to the
end of the longer arm 11 of a lever 12,which
is pivoted at 13 within the casing and hasits
short arm connected with a ﬂanved spring-
plunver 14. Projecting from the plunger 14
is a rod 15, having a head 16, which works in
the hollow core 16° of spring 18. The core 16¢
has an adjustable abutment against the end
of the spring-chamber through the medium
of a screw 17, which also centers the coreand
spring in the spring-chamber by meansof the
head 17¢,which enters an opening in the cas-
ing. The head is also thereby presented for

turning, and for this purpose it is constructed
to receive a key or tool. :
From the foregoing description it will be
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seenthat I have provideda spindleand a con-
trolling-spring with an interposed lever as the
means of imparting movement from the one
to the other and that the lever is such as to
greatly simplify the movement of the spring,
so that a strong spring may be employed, and
the movement required of it will be light and
tendency to set reduced. It will also be seen

“that I have connected the checking-piston to

the long end of the spring-lever, so as to bet-
ter control the action. By turning the screw
17 the core 16° may be set up and the tension
on the spring 18 increased at will.

The operating-spindle or vertical shaft 10is
held or journaled in the casing by meansotf the
nut 20and step-bearing, which is preferably
formed in a nut 21, similar in construction to
the nut 20, thereby adapting the nuts to be
interchanged, so that the spindle 10 can be
made to protrude from either side of the cas-
ing and the checkchanged from right to left,
or vice versa. 22 represents the arm which
connects the vertical spindle to the door, and
23 represents a nut for holding the arm on
said spindle.

As shown in Figs. 1%, 3, and 3%, the ends of
the lever 11 are bifurcated toreceive the parts
7 and 14, and the rack 7 is connected to said
lever by links 7%, so as to avoid drawing the
rack out of its line of travel.

Referring now to Iigs. 4 to 7, which show
a modification of the casing and a slightly-
different operating mechanism, 1* represents
the main portion of the casing of the door-
check, which is formed with a pair of inte-
riorly-screw-threaded openings, in which are
fitted the ends of a piston-cylinder 2* and a
spring-chamber 3*. The spring-chamber 3*
contains and forms the abutment for the clos-
ing-spring 4°, and being screw-threadedfor a
considerable portion of its length may be ad-
justed relatively to the main portion of the
casing and in this manner regulate the ten-
sion of said closing-spring. The top of the
casing is separate from the body portion, as
shown in Fig. 6, and is secured thereto by
the elongated rivets 5%, which form a casing
or jacket for the attaching-screws 6*. Open-
ings are also provided in the vertical sides of
the main portion, as shown in dotted lines in
Fig. 5, to accommodate the attaching-serews
74, (Shown in dotted lines in Figs. 4 and 6.)

The piston 8, working in the cylinder 2%,
is provided with a rack 9*, which acts as its
stem, and said rack is normally in engage-
ment with a pinion 10, carried on the spin-
dle 11%, so that when the door is opened and
the spindle turned through the medium of
the arm 12" the piston will be drawn back.
The end of the stem is held by a pin 14* in
the bifurcated end of the lever 13%; which is
pivoted in the main portion of the casing by
means of a bolt 15%, while the other bifurcated
end of the lever 13* is connected to the spring-
plunger 16*. This plunger projeets into the
spring-chamber 3* and forms a core for the
closing-spring 4%, one end of which abuts

against the shoulder 17* on the plunger, while
the other end of the spring abuts againstthe
end of the cylinder 8. With this arrange-
ment of the piston and spring and the con-
necting-lever it will be seen that the door can
be easily opened and the spring will be only
slightly compressed in the opening of the
door, thereby permitting of a stronger spring
being employed and obtaining a more elastic
and uniform pressure at any position of the
door in opening or closing than heretofore.

The vertical spindle11* is journaled in the
main portion 1* by the set-nut 18* at the bot-
tom thereof and by the set-nut 19* at the top
of the casing. These nuts are of the same
size and are constructed alike, so that they
may be interchanged, as in Fig. 2. DBy this
simplearrangement the check canbe reversed
from right to left hand, or vice versa, which
is done by turning the vertical spindle end
for end and applying the nuts 18* and 19*in
the usual manner. The arm 12* is held on
the spindle by the nut 20°. To compel in-
troduction of the spindle in the proper posi-
tion in the casing, I provide the fin or pro-
jeetion 11, which when the shaft is placed in
the casing must pass through a slet 19°, pro-
vided in the casing. With this arrangement
the arm 12* will project in the proper direc-
tion and the spindle always turn the same
way.

In Figs. 5 and 7 of the drawings I show a
means within the casing for holding the door
open in any position against the action of
the closing-spring. This means consists of
a spring-arm 21°, secured at one end to the
stem of the piston and provided at its free
end with a shouldered head 22*. A stop 23*
engages the shoulder 22* sufficiently to op-
pose the movement of the piston by the
closing-spring, and thereby holds the door
open. Thisengagementisnot, however, suffi-
cient to hold against a slight pull applied
manually to the door, and the latter may
therefore be readily released at will. The
stop 23* is held to the casing in the guide 24*
and is adjusted in the guide by means of the
screw 25°, preferably of the form shown,
which is held at one end in the casing and
has its other end threaded in the stop. DBy
adjusting the stop to any desired position the
point at which the shouldered head of the
spring-arm will engage with it is determined,
and in this manner the door is held open to
any desired degree. A spring 26, fitted in a
socket in the stem of the piston, holds the
spring - arm in engagement with the stop.
When it is desired not to use the stop, it is
simply moved to the end of the casing, so as
to be free from engagement with the spring-
arm.

The operation of the check will be readily
understood. As the door is opened the pis-
ton is moved back and the spring compressed
through the mediam of thelever. When the

door is released, the spring acts to close it,
and the regulating medium employed in the
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eylinder tends to aliow the door to gradually
close.

In Figs. 8 to 12, inclusive, I have shown
several modifications in the form of ¢onnect-
ing-lever between the spring and piston and
also in the general arrangement of parts.

In Fig. 8 the stem of the piston is connected
with a pivoted toothed segment 28, in engage-
ment with the pinion carried by the vertical
spindle,while below the pivot-point 29 of the
segment the spring-plunger 30 is connected.

In Fig. 9 the spring-plunger 31 is in the
form of a casting, providing both a core for
the spring and guides for the plunger work-
ing in the spring-cylinder,while the lever be-
tween the spring and piston is an ellipse, the
central portion of which is cut out to accom-
modate the vertical spindle and pinion and
is provided with the rack-teeth in engage-
ment with the latter. The lever is pivoted
at 32, and it is provided near its pivot with
a heel 33,which engages with the plunger 31
when the lever is moved to compress the
spring. A lug 34, provided on the lever, af-
fords means for connection to the piston
through the medium of link 385.

In Fig. 10 substantially the same form is
used as shown in Fig. 9, with the exception
that one end of the spring.is held by an ad-
justable abutment 37, and the spindle may
be so arranged that when the door is opened
the spring is distended instead of compressed.

In Fig. 11 substantially the same form of

—~-—lever is also used as shown in Figs. 9 and 10;

35

40

45

but instead of employing a special spring-
chambér the closing-spring 38 is in the form
of an S and arranged in the main casing, one
end being secured to an eye 39, while the
other end is bent so as to be in the path of a
heel or lug 40, carried by the lever 41, near
its pivotal point.

In Fig. 12 the piston is provided with a de-
tachable rack 42, held in engagement with
the teeth on the segment 43 by the projection
42°, traveling against the casing. The seg-

" ment-lever 43 is fixed on the vertical spindle
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10, so as to turn with it, and it carries the
plunger 44, on which the springis coiled. In
this form the piston-cylinderand spring-cham-
ber are detachable.

The operation of the several forms is sub-
stantially the same as described in connec-
tion with the first form.

In Figs. 13 to 17 I have shown the arrange-
ment of acheck in use, whereby the door may
be held open by the check after it is moved
toa position beyond arightangle to the plane
of the door-frame, but will retain all its ef-
fectiveness for closing the door as soon as the
latter is moved from its extreme position toa
point within the right angle; also, means
whereby the relations of the arms may be
changed, so that they cannot assume a posi-
tion which will admit of the door remaining
open. In brief, the explanation of the self-
retaining arrangement of the armsis that the
swinging connection of the connecting-rod is

secured at a point distant from the hinge-pin-
tleequal tothe lengthof thatarm, or, in other
words, the arm is adjusted in length so that
its hinging connection with the controlling-
arm of the check will swing in an arc inter-
secting the vertical line of the hinge-pintle of
the door, and the door-check is so located on
the jamb or on the door, as the case may be,
that its controlling-arm will likewise swing
in an arc passing through the vertical line of
the hinge-pintle. With the partssoadjusted
it follows that when the door is opened to a
position at right angles to the plane of the
doorway the hinging connection between the

controlling-arm and the connecting-rod will

assume a position over the hinge-pintle, and
further movement of the door may thereafter
take place without movement of the control-
ling-arm and connecting-rod relative to the
parts to which they are attached, and when
the door passes beyond a right-angle position
the push or thrust of the conftrolling-arm of
the check is in such a direction that it will
tend to push the door open rather than shut.
Thus in Fig. 13 it will be seen that the check
is secured to the lintel, and the controlling-
arm and connecting-rod are in effective posi-
tion to retain the door in its closed position.
When, however, the parts have moved to the
position illustrated by Fig. 14, the control-
ling-arm and connecting-rod have moved
against the parts to which they are respec-
tively attached, and their hinging connection
48 is in the vertical line of the hinge-pintle
49. The door may thereafter continue its
movement without further movement of the
arm 47 and connecting-rod 46 relative to the
parts to which they are attached, as the hinge
between them is in the axis about which the
door is moving. The same is true of the ar-
rangement shown in Figs. 15 and 16.

The movements of the parts can probably
be best understood upon reference to the dia-
gram Fig. 17, wherein the parts are shown
in closed position in full lines and by dotted
lines in the various positions which they as-
sume after the door passes the right-angle
point. It will be noticed that since the arm
47 swings in the arc ¢ b its tendency to swing
when the parts are in their extreme right-
hand position tends to hold the door open
rather than shut; but so long as the door re-
mains within the right-angle position the clos-
ing effect of the check remains unimpaired.
Thisdiagram likewise illustrates the fact that
should the arm 47 be lengthened or, what is
the equivalent, should the check be moved
until said arm occupies the position indicated
by broken lines the hinge connection 48 would
occupy the position 48* when the door is all
the way open, and the thrust upon the con-
necting-rod 46 could at no time be in a direc-
tion other than one which would tend to close
the door. If the check is mounted on the
door and the connecting-rod 46 is attached to
the lintel, then the self-opening effect may
be counteracted by lengthening the rod 46,
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as shown in Fig. 17. To provide for conven-
iently changing the length of the arm 47 or
the rod 46, according to which of them is at-
tached to the lintel, a screw-threaded sleeve
is introduced into the part to be changed in
length. This affords ready means for chang-
ing the check from the self-opening arrange-
ment into an arrangement of the parts where-
by the door will be self-closing under all con-
ditions.

A number of other advantages arise from
the particular arrangement of controlling-
arm and connecting-rod described. Thearm
and connecting-rod swing toward the hinge
instead of away from the hinge, as in checks
heretofore constructed—that is to say, said
parts travel in the same direction as the door,
so that the controlling-arm will push the door
closed rather than pull it shut, and the check
may be mounted above the door, so as to avoid
restrieting the opening of the door, as when
the check is mounted on the door neara par-
tition. At the same time the arm does not
have to travel through as great an are as the
door in its movement, and a smaller check
may thus be used for accomplishing the work.
Moreover, the movement of the check-arm in-
creases inversely to the degree of opening of
the door, which presents an advantage in that
the greater movement of the check-arm takes
place as the door reaches its closed position.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a door-check; the combination of a
suitable casing, the piston and closing-spring
located therein, and alever fulerumed in said
casing and connected at one end to the piston
and at a less distance from its fulecrum to the
spring, and operating to amplify in the piston
the movement imparted by the spring, sub-
stantially as described.

2. In a door-check, the combination of a
suitable casing, a piston and a closing-spring
suitably located in said casing, alever eccen-
trically fulerumed between its ends so as to
provide a long arm and a short arm, and hav-
ing its long arm connected with the piston
and its short arm connected with the spring,
a spindle through which movement is im-
parted to the door, and a rack-and-pinion
connection between the lever and spindle;
substantially as and for the purposes set
forth.

3. In a door-check; the combination of a
suitable casing, a piston and a closing-spring
suitably located in said casing, a lever ful-
crumed in said casing, a suitable connection
between said lever and the spring, a piston-

rod provided with a rack and serving to con-
nect the lever with the piston, and a spindle
having teeth engaged by the rack of the pis-
ton-rod, substantially as and for the purposes
set forth.

4. In a door-check; the combination of a
suitable easing,the piston and closing-springs
located therein, an adjustable stop provided
in said casing, and a spring-arm carried by
the piston having a head for engagement
with said stop to hold the piston from move-
ment in the closing direction, substantially
as shown and described.

5. In a door-check, the combination of a.

suitable casing, a closing-spring and a piston
located in said casing and respectively con-
nected with the door whereby the spring
closes the door and the piston controls the
closing effect of the spring, a spring-arm at-
tached at one of its ends to one of the said
partsand having asupporting-spring beneath
its free end, and a stop secured to the casing
and having an angularly-arranged face by
which it engages the end of the spring-arm
and by which said spring-arm is displaced
under the influence of an abnormal closing
force applied to the door; substantially as
and for the purposes set forth.

6. In a door-check; the combination of a
suitable casing, the plunger and closing-
spring located therein, an adjustable stop
provided in said casing and a yielding part
carried by the plunger and engaging the stop
to prevent the closing of the door; said en-
gagement being by angularly-arranged faces
which cause displacement of the yielding en-
gaging part upon application of increased
closing force to the door, substantially as
shown and described.

7. In a door-check; the combination of a
suitable casing, a closing-spring and a re-
tarding-piston suitably located in said cas-
ing, a spindle formed with bearings at its
respective ends and with a toothed gearing

at an intermediate point forming a connec-

tion with the controlling mechanism within
the casing; said casing being provided on
opposite sides with openings and with inter-
changeable nuts closing said opening, and
formed respectively with a cup or step bear-
ing for one end of the spindle and with a
through-bearing for the opposite end of the
spindle forming the projection of said oppo-
site end through the bearing, substantially
as and for the purposes set forth.
PEHR J. LENNART.
Witnesses:
JouN E. KEELER,
HENRY 3. MOREHOUSE.
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