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Doors, whatever applications they are intended
for, are normally mounted on hinges so as to al-
low their pivoting round a vertical axis. Dif-
ferent types of spring operated devices have been
produced for refurning said doors into a closed or
open position. In certain of said arrangements
there are used so-called tumbler switches as ap-
plicable for the control of electric circuits, said
switeh systems including a lever pivotally secured
to a spindle and controlled by a compression,
tractional or the like spring the stationary bear-
ing point of which and the bearing point of which
on the pivoting lever are arranged In a manner
such that starting from a medial position of un-
stable equilibrium the lever is urged back by sald
spring in either direction until one of two stable
positions against a corresponding stop is reached.

In known spring-urged devices used for return-
ing doors into normal position, this tumbler sys-
tem is stationary and its lever controls the door
directly or through the agency of pivoting links.
The suitable medial position of the lever of the
tumbler corresponds to a door opening at akout
45°. To either side of this medial position, the
tumbler system carries the door along either to-
wards its closed position or towards an open po-
sition at about 90° of its closed position.

This connection of the tumbler lever with the
door either directly or through the agency oi
links shows as a first serious drawback that of
preventing the opening of the door throughout
the angular stroke allowed for its operation as
o door and also of preventing it from being com-
pletely collapsed in the surface containing it

without projecting outwardly beyond the suriace

of the piece of furniture or wall carrying it, after
a travel of generally 180° or even through a larger
angle if the hinges are located on a projecting
angle of the piece of furniture or of the wall.
Furthermore, with such a system, any for-

tuitous stress that urges the door further open-

than is allowed by the arrangement and the. as-
sociated links leads to a deformation of the latier
that serve as stops for the opening of the door
and can only be of reduced size and housed near
the pivotal axis of the door for reasens of bulk
and aesthetic appearance. o

Our invention has for its object to remove such
drawbacks in a very simple, elegant and economi-
cal manner.
- It is applicable to the control of doors, trap
doors, closing means and the like that are pivotal-
ly secured to pieces of furniture, partltmns walls
or the like supporting members.

The arrangement according to the invention is
chiefly remarkable through the fact that the
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door or the like pivoting element includes a
member cooperating with a corresponding pars
forming part of the actual tumbler, the action of
said parts on one another being an intermittents
one and the points at which the common action
of these members begins and finishes are definea
throuch a pivoting angle of the door or similar
element with reference to the stationary elemeni
to0 which it is pivotally secured.

Thus the door or the like member is connected
with the. tumbler system no longer throughout
the angular stroke allowed for its operation as a
door but only for a predetermined angular stroke
that is the sum of a first angle which may be
termed the spring closing angle during which the

tumbler lever starting from its unstable medial

position drives the door up to its position of clo-
sure and holds it against its stop and of a second
angle or cocking angle during which the tumbler
lever moving in the opposite direction starting
from its medial unstable position drives the aqoor
until said lever abuts in its turn against a stop
corresponding to its cocked position, the door
being then entirely released beyond said cocking
point with reference to the tumbler device during
the remainder of its possible movements allowed
for its operation as a door. | |
According to a further essential feature of the
invention, the connection between the lever of

the tumbler and the door is provided through 2

first mechanical member such as a cylindrical
projection, a roller, a suitable cam, gear teeth or
the like carried on the tumbler lever or on the
door and meshing preferably without any play,
for the system of two operative angles of rotation
of the door disclosed in the preceding paragrapl,

with a second member forming a suitable coun-
terpart for the former and carried on the opposite

part, that-is on the door or on the lever of the
tumbler according to the case, the mutual drive

of the door through the lever and of the lever

through the ‘door being provided through a slid-

ine contact between the two abovementioned
mechanical members, the arrangement of said
members being such that the engagement is at
an end when the tumbler lever rests on the cock-
ing stop and the door thus released continues its
opening movement beyond the cocking point..
Preferably, the connection between the tumbler
lever and the door is provided through the en-

gagement between two toothed sectors that pro-

vide a better continuity of the mutual driving
engagement between the lever and the door dur-
ing their travel through the two above mentmned
operative angles.
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Further features of my invention will appear
in the reading of the following description.

In the accompanying drawing there have heen
illustrated solely by way of example various em-~
bodiments of the arrangement according to the
invention. In said drawing:

PFig. 1 illustrates by way of example a door
controlled by a tumbler system with a compres-
sion spring, the connection being performed
through interengaging toothed sectors.

Fig., 2 18 a diagrammatic view of a modified
tumbler system with a tractional spring.

Fig. 3 illustrates a connection through a forked

tumbler lever engaging a roller carried on the

door.

Fig. 4 shows reversely the forked lever mounted
on the door and a cylindrical projection secured
to the tumbler lever.

In the example illustrated in Fig. 1, the pivoting
door 1s hinged round the axis X—X which may
ke a pintle rigid for instance with a piece of
furniture | through the agency of a hinge 2
secured to the side 3 of said piece of furniture
that is illustrated -as stationary.

T'o the door is secured a toothed-sector 4 having
for its axis the vertical projection of the axis
X—X.

To the side 3 of the piece of furniture is secured
a tumbler system 5 including a tumbler lever §
pivoting round a spindle T mounted in the casing
f2 which will be presently described. To the
lever & is pivotally secured at 8a a2 link 9 sur-
rounded by a compression spring 10 bearing at
|| against the casing {2 of the tumbler system 5.

The lever 6 is illustrated in its_operative cocked &

position for which it abuts against the ‘stop 3.
The pivot 8a on the lever enters the position 8b
for the unstable medial position of the tumbler
system and the position 8c¢ for the closed position
cf the door.

At the periphery of the lever 8 is arranged 2z
toothed sector 14 having as a center the pivot
point T and meshing with the toothed sector 4
rigid with the door.

In order to allow the movements of ‘the door
15 to be understood, I have shown in Fig, 1 dif-
ferent positions of an arrow passing through the
axls X—X, parallel with the plane of the door
and carried along by it in its movements. The
door I5 being pivotally secured to the piece of
furniture over a projecting ledge thereof may
be completely folded over the outer side of the
piece of furniture as shown in dot and dash lines
at 16, that is for a complete opening through 270°.
Starting from this latter position, the arrow
moves with the door out of the position [6d
when the door is being closed, and there is no
connection with the tumbler system .during such
a, rocking movement until the arrow .reaches the
angular position I6a. Consequently the door is
completely free durmg the rotation of the door
through the angle 11. When the arrow arrives
at 16a, the first tooth of the sector- 4 bears against
the correspondmg tooth of the .sector 14 rigid
with the tumbler lever 8§ illustrated in its in-
operative cocking position.for which it.is in con-
tact with the stop 13 under the pressure of the
spring 10 that urges the lever angularly in an
anti-clockwise direction.

When pushmg the door by hand throush an
angle 18 so as to bring the arrow into the angular
position 16b, the lever 6 is. now carried along
and compresses the spring [0 into an unstable
mean position, the pivotal connection thereof
to lever 6 passing from the position 8a inte the
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position 8b in alignment with the line T—8b—1 |
of unstable equilibrium.

Now if the door is urged slightly further in
the same direction, the action of the spring (0
becomes a driving one and urges said pivotal
connection beyond 8b towards 8c, the sector (4
driving in its turn the sector 4 and consequently
the door (9% that closes automatically through

an angle 19 until it bears against its own stop
20, the indicating arrow entering the position 6ec.

The opposite cycle of operations will be read-
ily understood according to which the opening
of the door is obtained by drawing it out from
i8¢ to 160 against the compression of the spring
10, said pivotal connection passing then from
8c to 8b. From this moment onwards the lever
6 continues advancing under the action of the
spring (0 until it bears against the stop 13 while
the door is caused to move from 160 to [(6q.
The tumbler remains in its cocked angular posi-
tion imparted to it as defined by the angle 21

between the unstable equilibrium line T—8b—I{
and the radius leading from 7 to 8a, and the door
may now rock Ifreely throughout the angle (1
without acting in any manner on the tumbler

device and independently thereof.

Fig, 2 shows a modification of the tumbiler
device including a tractional spring engaging the
stationary point {1, the said pivotal connection
being located .in this case beyond the pivoting
point T with reference to 1{ (Fig. 1) .in order to

obtain -an unstable position at 8b on the line

{ {—T and cocked positions at 8¢ and 8¢ corre-

sponding to the engagement of door 15 with stop
23 and lever 6 with stop 13 respectively.

Fig. 3 shows by way of example a further modi-

fication, in which a roller 22 is mountad on a
spindle 23 rigid with the door ‘5.

This spindle
is mounted on a suitable support secured to the
‘The lever 6 shows at its end facing the
door a fork with a recess 24 cooperating with the

roller 22. The lever and the :door are illustrated

in solid lines in the position corresponding to the

solid lines of Fig. 1 at the moment at which the

roller begins to engage or to disengage the fork.
It will be noticed that the arm 25 of this fork is
shaped so0 .as to allow the release of ‘the door for
an opening thereof through a larger angle. The
lever 6 is illustrated in dot and dash lines for
the position of the door in its closed position.
Fig, 4 illustrates the opposite modification for
which the fork 6 is carried by the door throuch

the infermediary of a suitable support 66 and the

roller by the lever.
'Obviously our invention is by no mesans limited
to the embodiments disclosed and illustrated that

have been given out solely by way .of examples.

What we claim is:

1. In a door closer for a door hingedly secure-l
to a piece of furnifure or wall or the like sta-

tionary member, the provision of a tumbler sys-

tem including a pivot on the member to he closed
by the door parallel to the pivoting axis of the
door. a lever pivotally carried by said pivot, spring
means associated with said lever for urging said
lever away from a neutral position of alignment
to eifher side thereof, a stop for engaginzg and
thereby limiting the movement of the lever he-
vond a predetermined point on one side of the
neutral position, a stop arresting the movement
of the door in ifs closed position and conse-
quently of the lever for a predetermined position
of said lever on the side of its neutral position
opposed to the first mentioned stop and inter-
engaging means .on the door and lever, through
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which the angular movement of the door between
predetermined limits corresponding to the stops
provides for the rocking of the lever to either
side of its neutral position, the action of the
interengaging members on one another ceasing
when the lever meets the first mentioned stop.

2. A door closer according to claim 1 in which
said interengaging means comprises two mems-

ers one of said members being disposed for
movement with said door and the other of said
members being disposed for movement with said
lever, one of said members comprising at least
two spaced projecting teeth and the other of said
members comprising at least one projection en-
caged by said teeth and movable therebetween.

3. In a door closer for a door hingedly secured
to a piece of furniture or wall or the like sta-
tionary member, the provision of a tumbler sys-
tem including a pivot on the member to be closed
by the door parallel to the pivoting axis of the
door, a iaver pivotally carried by said pivot, a rod
pivotally secured to one end of said lever and a
spring associated with said rod and adapted to
urge the rod and lever away from a neutral posi-

tion of alienment to either side thereof, a stop ¢

limiting the movement of the lever beyond a pre-
determined point on one side of the neutral
position, a stop arresting the movement of the
door in its closed position and consequently of
the lever for a predetermined position of said
lever on the side of its neutral position opposed
to the first mentioned stop and interengaging
means on the door and lever, through which the
angular movement of the door between its closing
position and a predetermined limit corresponding
to the first mentioned stop provides for the rock-~
ineg of the lever through a comparatively large
anele until it reaches its neutral position and then
through a smaller angle beyond said neutral po-
sition up to a limit position for which the inter-
engaging means are no longer operative and the
door is allowed to swing freely through a path
of predetermined amplitude.
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4. In a door closer for a door hingedly secured

to a piece of furniture or wall or the like sta-
tionary member, the provision of a tumbler sys-
tem including a pivot on the member to be closed
by the door parallel to the pivoting axis of the
door, a lever pivotally carried by said pivot, a
rod pivotally secured to one end of said lever and
a spring associated with said rod end adapted to
urege the rod and lever away from a neutral posi-
tion of alisnment to either side thereof, a stop
limiting the movement of the lever beyond a pre-
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determined point on one side of the neutral
position, a stop arresting the movement of the
door in its closed position and consequently of
the lever for a predetermined position of said
lever on the side of its neutral position opposed
to the first mentioned stop and interengaging
arcuate toothed elements rigid with the door
and lever respectively and adapied to provide
for an angular movement of the door between
predetermined limits corresponding to the stops
in unison with the rocking of the lever to either
side of its neutral position, the action of the
interengaging members on one another ceasing
when the lever meets the first mentioned stop.
5. In a door closer for a door hingedly secured
to a piece of furniture, a wall or like stationary
member, the provision of a tumbler system lo-
cated in the angular space determined by the
pivotal movement of the door in the direct
proximity of the pivoting axis thereof and includ-
ing a pivot on the member to be closed by the
door parallel to the pivoting axis of this latter, a
lever member pivotally carried by said pivot, a
rod pivotally secured thereto, stop means deter-
mining two angular limit positions of said lever
and a recoil means associated with said rod and
adapted to positively urge the rod and lever away
from a neutral position of alicnment to either side
thereof, and interengaging means rigidly mounted
on the door and lever consisting of two arcuate
toothed members through which the angular
movement of the door between predetermined
limits corresponding to the said two positions of
the lever to both sides of the said neutral posi-
tion provides for the rocking of said lever, the
action of the interengaging members on one an-
other ceasing when the lever attains one of said
two limit positions.
- 6. A door closer according to claim 2, in which
said two members consist of meshing gear sectors.
HENRI JACQUES MARC LAMBERT.
GEORGES PAUL MONGIN.
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