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The present invention relates to a mechanism for lock-
ing doors or like movable panels which will be referred
to as “doors” in the following specification.

It is known that doors, and especially vehicle doors,
do not contribute to the strength and rigidity of the
vehicle body and, on the contrary, constitute weak points
which have to be reinforced.

Furthermore, such doors have to be slammed in order
to close them and are socmetimes subjected to vibrations
while in service.

The main object of this invention is to overcome the
above disadvantages by making unse of the substantial
mechanical advantage of the door itself when this latter
moves towards its closed position so as to produce with-
out either effort or shock, and therefore noiselessly, a
powerful locking action which prevents any vibration
and enables the door to contribute to the strength and
rigidity of the vehicle body.

To this end, a mechanism in accordance with the in.
vention is characterized in that it comprises an energy
accumulator, means for loading said accumulator undes
the action of at least the last portion of travel of the
door towards the locking position thereof, means for
relieving the load om the accumulator in a position of
the door which is at least very close to its locking posi-
tion, a locking bolt, and a transmission unit for seiting
said locking bolt in the operative position when the load
on the accumulator is relieved.

As an advantageous feature, the means for loading the
accumulator consists of an arm pivotally mounted on a
pin which is parallel to the axis of the door and displaced
transversely.

Preferably, the energy accumulator consists of a blade-
spring which is interposed between two coaxial levers,
namely a loading lever which is placed under the in-
fluence of the loading means and a releasing lever which
produces action on the transmission unit.

The means releasing the accumulator can be provided
simply by employing a pawl which is engaged with the
releasing lever and which is thrust back in opposition to
a spring by the loading means when said loading means
is located in the vicinity of its loading position, which
corresponds to a position of the door which is at least
very near the closed position thereof. The loading means
can also produce action on the pawl through the inter-
mediary of a slide which is influenced by the loading
lever. ’

It will be apparent that there has thus been provided
a device which is so designed that, when the door closes,
the energy accumulator is accordingly loaded as a result
of the substantial mechanical advantage of the door it-
self, and therefore without effort.

The energy which is thus stored is then transmitted
to the locking bolt which therefore produces a positive
locking action. ’
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The closing of the door is thus carried out without
either shock, noise or effort. In addition, the door forms
with the vehicle body a perfectly uniform mechanical
assembly and therefore takes part in the strength and
rigidity of said body.

In one particularly advantageous form of embodiment
of the invention, the transmission unit comprises a
motion-reduction system and preferably consists of a
rod which is influenced by the energy accumulator and
two cylinder-piston assemblies with restoring spring
which communicate with each other and which are filled
with a hydraunlic fluid, the piston of the first assembly
being actuated by the rod and the piston of the second
assembly having a larger diameter and being integral
with the locking-bolt.

It will be understood that, by virtue of this arrange-
ment, the force with which the locking-bolt, the travel
of which is small, is applied against the vehicle body can
be a multiple of the force which is transmitted by the
energy accumulator.

According to a further improvement, provision is
made for a manually-operated relief valve for the hy-
draulic fluid. This arrangement makes it possible to dis-
engage the locking bolt without effort, whereupon the
discharge finid is again sucked-in automatically without
any loss as a result of the return motion of the com-
ponents to the open position of the door.

Although the mechanism according to the invention
is completely safe and reliable, provision can be made
in order to meet the requirements of certain users for a
manually-operated non-return stop for the loading means.

Fully independent mechanical locking of the door in
the closed position is thus achieved.

As an advantageous feature, the two manual controls
are operated by means of a single handle which initiates
at the same time the opening of the relief valve and the
withdrawal of the non-return stop.

A clear understanding of the invention will in any
case be gained from the following description, reference
being made to the accompanying drawings which show
by way of non-limitative example one form of embodi-
ment of the invention, and in which:

FIGS.1 and 2 are diagrammatic vertical and horizontal
cross-sections respectively of a door which is fitted with
a mechanism in accordance with the invention.

FIGS. 3 and 4 vertical and horizontal cross-sections
respectively, takenon a larger scale, of the energy ac-
cumulator in the rest position.

FIGS. 5 and 6 show the energy accumulator in the
loaded position then in the released position.

And finally, FIGS. 7 and 8 are vertical cross-sections
of the locking-bolt and of the transmission system, re-
spectively in the open position and in the closed position.

There can be seen in FIG. 1, a door 1 which is illus-
trated diagrammatically in the form of a hollow par-
allelipiped and which is pivoted by means of hinges 2
on a body or frame 3.

An arm 5 which is strengthened at the center is pivot-
ally mounted on the right-hand frame element 3 (FIG-
URES 1 and 2) by a pin 4, said pin being offset trans-
versely from the hinges 2. The arm 5 extends into the
energy accumulator 6 which is supported by a bracket
7 on the left-hand edge of the door (FIGURES 1 and 2).

A vertical rod 8 extends out of the accumulator 6 and
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extends to the locking-bolt structure ¢ which cooperates
with a lock-catch 10 which is mounted on the body 3.

Two cables 11 and 12 which are operated by means of
a handle 13 extend respectively to the accumulator 6
and to the locking-bolt 9.

FIG. 2 shows that the movement of the door from the
open position (as shown partially in the drawing) to the
closed position results in a translation movement of the
arm 5 relatively to the accumulator 6 in the direction
of the arrow F.

As shown in FIGS. 3 and 4, the accumulator 6 is con-
stituted by a plate 6A which is bent into a U shape (see
FIGURE 4), said plate being provided with assembly
flanges 14 and with an inlet orifice from which a tube 15
extends for the purpose of receiving the arm 5, said arm
being designed in the form of a channel-iron having an in-
clined end wall 16. :

A pin 17 extends between the legs of the plate 6A.
A strip 18 has two lateral tongues 18A which are folded
back around the pin 17 so that said strip 18 forms a re-
leasing lever. A second strip 19 has a central tongue
1A which is also folded back around the pin 17 so that
said strip 19 forms a loading lever.

Four lanced-out portions 20 which are arranged in
pairs, one pair in each of the levers 18 and 19, serve to
retain a blade-spring 21 which forms the energy accumu-
lator proper and which is arched between the two levers
so as to urge these latter away from each other.

A knuckle-joint socket 22 which is integral with the
lever 18 is designed to accommodate the base of the
rod 8 which serves to transmit motion to the locking-
bolt 9.

The lever 18 is retained by means of a pawl 23 which
is pivotally mounted on a pin 24 and acted upon by a
spring 25, said pawl being provided with a nose 26 for
engagement with the lever 18 and an edge 27 which is
adapted to cooperate with a slide 28. The said slide is
carried by a flange 29 which is cut out from the wall
6A and folded back.

The assembly is completed by a non-return stop 30
and this latter is adapted to cooperate with a strip 31
which is fixed on the arm 5. Said non-return stop con-
sists of a blade in which are formed two lateral recesses
32 so as to permit the pivotal mounting of said blade in
a window 33 of the plate 6A and a central cut-out portion
forming a flexible tongue 34 which is bent downward so
as to be brought to bear on a support 35 which is cut
out in the plate 6A and folded down.

The stop 30 which is thus elastically urged upwards
can be withdrawn by means of the piano wire 36 which
passes out of the cable sheath 11, said sheath being fixed
in two tongues 37 which are cut out in the plate 6A and
then folded back.

FIG. 4 shows the components in the open position
of the door wherein the pawl 23 retains the lever 18
and therefore maintains the rod 8 in the bottom position
thereof.

If the arm 5 moves in the direction of the arrow F (as
shown in FIG. 2) the first position reached is that shown
in FIG. 5 wherein the spring 21 is arched and the lever
19 accordingly comes into contact with the slide 28.

If the movement is continued when the door is very near
the closed position, the slide 28 also moves in the direc-
tion of the arrow F and produces action on the pawl 23
which accordingly releases the lever 18. The said lever 18,
which is thrust back by the spring 21 suddenly displaces
the rod 8 in an upward direction (FIGURE 6).

At the same time, the stop 30 has moved into the ac-
tive position behind the strip 31 and the position then
reached is that shown in FIG. 6 wherein the door is closed
by the rod 8 as will be explained hereinafter and is also
mechanically locked in position by the stop 3¢ which pre-
vents the arm 5 from performing any movement in a
direction opposite to that of the arrow F.

When the door is opened, the piano wire 36 withdraws
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the stop 30. In addition, the rod 8 carries out a down-
ward movement as will be apparent hereinafter, while the
arm 5 moves in the direction opposite to that of the
arrow F.

Finally, the components revert to the position which is
shown in FIG. 3.

The description which now follows in reference to
FIGS. 7 and 8 is concerned with the locking bolt struc-
ture 9 which first of all comprises a cylinder 38 containing
a piston 3¢ which is urged downwardly by a light spring
45, said piston being integral with the rod 8.

A threaded socket 42 communicates with the cylinder
38 by means of an opening 41 and is adapted to threadedly
cooperate with a locking plate 43 for the purpose of
securing the cylinder 44 in position. Fitted within said
cylinder is a piston 45 which is integral with the locking-
bolt 46 in the extremity of which is inserted a ball 47,
said locking-bolt being urged rightwardly as appearing in
FIGURES 7 and 8 by a spring 48 which bears against
a stationary ring 49.

The ball 47 is adapted to cooperate with a funnel-
shaped recess 50 in the lock-caich 1¢. The lock catch
16 is comprised of a post 51 set in that edge element 52
of the body or frame 3 which is located opposite the
edge 53 of the door. The post 51 has an annular shoulder
54. Said post and said shoulder are receivable through a
generally T-shaped lateral opening 55A into the stepped
central opening 55 at one end of cylinder 44 (FIGURE
9) whereby the locking-bolt structure comes into engage-
ment with the lock-catch.

Provision is made at the rear end of the cylinder 44
for a sealing washer 56 which is cut out in such 2 man-
ner as to form within its opening a flexible strip 57 which
is applied against a ball 58 forming a relief valve behind

5 the piston 45 and urges said ball towards a chamber 59

which is open to the ambient air. The ball is controlled
by the piano wire 60 of the cable sheath 12. The assem-
bly is completed by a tie-rod 61 for the purpose of pre-
venting any overhang.

When the accumulator moves from the position ac-
cording to FIG. 5 to the position according to FIG. 6,
the rod 8 causes the piston 39 to carry out the movement
which brings this latter from the position shown in FIG.
7 to the position shown in FIG. 8.

The hydraulic fluid which is thus forced from cylinder
38 displaces the piston 45 so as to force the ball 47 into the
funnel-shaped recess 50. As can be visualized, a sub-
stantial reduction or mechanical advantage has been ob-
tained by virtue of the cross-sectional area of the piston
45 which is considerably larger than the cross-sectional
area of the piston 39. The result thereby achieved is a
veritable clamping action which causes the door to con-
tribute to the structural rigidity of the body. In order
to open the door, it is merely necessary to operate the
handle 13 so as to open the relief valve provided by ball
58, thereby causing the ball 47 to withdraw to a sufficient
extent to enable the user to operate the door by hand;
the rod 8 then falls freely under the action of the springs
40 and 48; the cylinder 38 is again filled, first of all suck-
ing-in the fluid which had escaped into the chamber 59
and the components are finally located in the position
shown in FIG. 7.

1t is clear from the foregoing that, in the final analysis,
the door-closing operation has resulted automatically,
without either shock, noise or effort, in the locking of the
door by means of the ball 47 and in addition by means
of the stop 30.

Conversely, in order to open the door, it was merely
necessary to manipulate the handle 13 in order to release
both locking devices, whereupon the operation of the door
takes place naturally and returns all the components to
their rest position.

It will also be understood that the form of embodi-
ment of the invention which has just been described has
been given solely by way of non-limitative example and
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that a large number of modifications can be made in the
foregoing without thereby departing either from the scope
or the spirit of this invention.

In particular, the motion transmission between the
accumulator and the locking-bolt could be carried out
solely by hydraulic means or solely by mechanical means.
Similarly, various accessories could be incorporated with
the handle and with the cable element which have been
illustrated in the drawings for the purpose, for example,
of performing the operation either from the interior or
from the exterior or with a view to providing a locking
system of the so-called “child-safety” type.

What I claim is:

1. A door structure comprising:

frame means defining an opening;

a lock catch mounted on said frame means on one side
of said opening;

a door and means mounting said door for movement
with respect to said frame means between an open
and a closed position;

latch operating siructure mounted on said door, said
latch operating structure comprising a movable lock-
ing bolt, a leaf spring for storing energy, two coaxial
levers engaging said leaf spring and mounted for
relative pivotal movement, means coupled to one of
said levers for moving said one lever and thereby
deforming said spring to store energy therein during
at least the last portion of the travel of said door
toward said closed position, holding means for re-
leasably holding the other lever against the urging
of said spring, and releasing means for releasing said
holding means when said door is at least very close
to said closed position whereby said spring can effect
movement of said other lever, and connecting means
connecting said locking bolt to said other lever so
that said locking bolt is urged into its locking posi-
tion with said lock catch in response to movement
of said other lever.

2. A door structure according to claim 1, in which said
holding means comprises a pawl, and spring means cou-
pled to said pawl for urging same towards a position in
which it releasably engages said other lever and holds
same against pivotal movement.

3. A door structure according to claim 2, in which said
releasing means comprises a slideable member engage-
able with said pawl for moving same against the urging
of said spring means out of engagement with said other
lever and means operable when said door is at least very
close to said closed position to move said slideable mem-
ber.

4. A door structure according to claim 1, in which said
connecting means comprises force multiplying means.

5. A door structure according to claim 1, in which said
connecting means comprises a movable rod coupled to
said other lever, two piston and cylinder assemblies which
are in communication with each other so that pressure
fluid displaced from one cylinder flows into the other
cylinder, said rod being coupled to one of said pistons, the
other piston being of larger diameter than said one piston
and being coupled to said locking bolt, and return springs
urging said pistons in directions in which said locking
bolt is out of locking engagement with said lock catch.

6. A door structure according to claim 5, including a
manually operable pressure relief valve for relieving pres-
sure on said pressure fluid.

7. A door structure according to claim 6, including a
manually operable stop for preventing movement of said
one lever in a direction for releasing the energy stored in
said leaf spring, and a single handle connected for simul-
taneously operating said valve and said stop.

8. A door structure according to claim 5, in which said
lock catch comprises an elongated post having an en-
larged head adjacent its free end and having a recess in its
end wall, said latch operating structure comprising a tu-
bular housing surrounding said locking bolt, said hous-
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ing having a transverse internal wall portion and having a
lateral opening through the side thereof through which
said head and post can be received so that said lock catch
can be disposed within said housing with said end wall
being opposed to said locking bolt and said head abutting
against said transverse wall portion, said locking bolt hav-
ing a ball on the end thereof, said ball being receivable
in said recess, said locking bolt being movable toward
and away from said end wall of said lock catch.

9. A door structure according to claim 1, including a
manually operable stop for preventing movement of said
one lever in a direction for releasing the energy stored
in said leaf spring.

10. A door structure comprising:

a frame means defining an opening;

a lock catch mounted on said frame on one side of said

opening;

a door and means mounting said door for movement
with respect to said frame means between an open
and a closed position;

latch operating structure mounted on said door, said
latch operating structure comprising a movable lock-
ing bolt, energy storage means, means for actuating
said energy storage means to store energy therein
in response to at least thé last portion of travel of
said door toward said closed position, means for
releasing the energy stored in said energy storage
means when said door is at least very close to its
closed position, means for transmitting the energy
released from said energy storage means to move
said locking bolt into locking engagement with said
lock catch, said last-named means comprising a
movable rod, a pair of piston and cylinder assem-
blies arranged in series and which are in communi-
cation with each other so that pressure fluid dis-
placed from one cylinder flows into the other cylin-
der, said rod being coupled to one piston so that
movement of said rod causes movement of said one
piston to displace pressure fluid into the other cylin-
der, the other piston being of larger diameter than
said one piston and being coupled to said locking
bolt, and return springs urging said pistons in direc-
tions in which said locking bolt is out of locking en-
gagement with said lock catch.

11. A door structure according to claim 10, including a
manually operable pressure relief valve for relieving pres-
sure on said pressure fluid.

12. A door structure comprising:

frame means defining an opening;

a lock catch mounted on said frame on one side of
said opening;

a door and means mounting said door for movement
with respect to said frame means between an open
and a closed position; '

latch operating structure mounted on said door, said
latch operating structure comprising a movable
locking bolt, energy storage means, actuating means
movable from a first position into a second position
for actuating said storage means to store energy there-
in in response to at least the last portion of travel
of said door toward said closed position, holding
means for releasably locking said actuating means
in said second position, means for releasing the energy
stored in said energy storage means when said door
is at least very close to its closed position, means for
transmitting the energy released from said storage
means to move said locking bolt into locking en-
gagement with said lock catch, said last-named means
comprising a pressure flnid operated means, relief
valve means for releasing the pressure on the fluid
in said pressure fluid operated means, means for
moving said locking bolt out of locking engagement
with said lock catch, and means for operating said
relief valve means and said holding means to return
said actuating means to its first position and to re-
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