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@ A mechanism for locking and releasing closure bolts for automatic doors of lifts.

@ The mechanism is based on fwo plane and 7 5

rectangular profiles (4) and (5) fixed to the cabin 4 ASRERN /

door (2) and the corresponding door on the floor or 12 \ ¢ \/9
storey (3), the said profiles being pushed by the 1 k ,Z’_x___\_\_ "
displacement of corresponding rollers (6) and (8) so 1 \ +— .;;_‘.‘:“*g/
that when the door (2) is displaced at the com- N 9 L‘ N\ “?7_?10
mencement of the opening movement, as the roller 15— I 5'3:—3@\
(8) is associated with a tilling member (9) on which = \6 16
is mounted another novel roller (11) adapted to be ) )

propelled by a horizontal arm (12), all so that upon ¢

displacement of the door (2), when opening it is FlG '1

commenced, movements of the said elements take
place and consequently there is a filting of the bolt
(1) in order to release or unlock the corresponding
cabin or floor door (2,3).

The mechanism as a whole ensures smooth
movements with no rattling of the doors, a reduction
in the number of parts compared with conventional
systems and the complete elimination of noises
caused during the opening and closing of lift doors.
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A MECHANISM FOR LOCKING AND RELEASING CLOSURE BOLTS FOR AUTOMATIC DOORS OF LIFTS.

OBJECT OF THE INVENTION

As expressed in the statement of this descrip-
tive memorandum, the present invention relates to
a mechanism for locking and releasing closure
bolts for automatic doors of lifts, the special design
of the mechanism providing a number of advan-
tages from the structural point of view as well as
the functional and including the maintenance as-
pect, compared with conventional systems pro-
vided for the same purpose.

The locking mechanism is constructed so that
it permits a movement of the doors on each floor
and of the lifts and of the cabin doors, being firmly
connected to one another without any play, during
periods of opening and closing. At the same time,
the structure of the mechanism is reduced to the
minimum in terms of the number of constituent
parts, basically in the floor door of the lift.

ANTECEDENTS OF THE INVENTION

Conventional mechanisms for locking and re-
leasing the closure bolts on automatic doors of lifts
are, in the simplest of designs, actuated by a U-
shaped rigid profile situated in the door of the
cabin.

Such a structural design concept means that
each door on the floor or storey requires an ex-
fremely complex arrangement of rollers, levers,
spindles, powerful springs etc., all of which helps fo
create noise problems and problems of malfunction
of the liff, since some of the buffers and springs
produce forces which are orientated in a direction
opposite to the direction of closure of the door and
which have to be overcome by an over-dimension-
ing of the counter-weights and of the devices which
actuate the door proper.

On the other hand, in the conventional systems
to which we are referring, in the final stage of
closure and in the initial stage of opening, there is
a lack of control over the bolt which drops abruptly
under the effect of the combined action of the
spring and of gravity, producing an unpleasant
noise since the cam profile on the cabin door has
to be left free in order to obtain the desired clear-
ance which is needed for normal vertical movement
of the door of the cabin in the entire cavity of the
floor door of the lift.

Another problem offered by conventional sys-
tems resides in the fact that the connection be-
tween the door of the cabin and the floor door is
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not solid and normally gives rise to rattling and
vibration which has a negative effect on the func-
tioning quality.

Therefore, it can be said that conventional
mechanisms for automatic doors of lifts, intended
for releasing and locking the corresponding closure
bolt, are complex mechanisms due to the consider-
able number of movable parts which have to op-
erate in conjunction with more or less complex
devices so that among the numerous problems
which are created in this type of mechanism, the
following may be quoted:

- A high cost of the mechanism which has fo
incorporate the door at the floor or storey and
which will be multiplied logically by the number of
floors.

- Difficult maintenance due to the large number of
parts which have only a minor range of movement
but which have various rollers, springs etc.

- The transmission of a linear movement between
the door of the cabin and the lift door at the floor is
not entirely without clearance during the end of the
closure phase or the start of the opening phase,
which results in shaking and rattles.

- A noisy operation of closure and opening be-
cause during this phase the mechanism is sub-
jected to the control of the door of the cabin and its
movement is accelerated by the force of gravity to
which is added the force of one or more springs.

DESCRIPTION OF THE INVENTION

The invention has conceived a locking and
release mechanism applicable to automatic doors
of lifts for the actuation of the closure bolts, which
allows movement of the lift doors at the floor and
also of the door of the lift cabin, the doors being
firmly connected with no clearance in either direc-
tion of movement and during the periods of open-
ing and closure.

In the same way, the mechanism is based on a
considerable reduction in the number of elemen-
tary parts such as rollers, spindles, moving parts
etc., mainly in the lift door at the floor.

Structurally, the mechanism is extremely rug-
ged.

Among the most important advantages offered
by the mechanism according to the invention, the
following may be quoted:

1. A smooth movement of the door panel, with
no rattling.

2. A reduction in cost due to the elimination of
parts and sub-assemblies in the many lift doors
at the various floors.
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3. A substantial reduction in the number of mal-
functions of the lift.

4. Elimination of noise caused during closing
and opening.

These advantages are obtained due to the fact
that the mechanism has the particular feature that
the buffers for carrying out the said locking and
releasing of the bolt are constituted by respective
flat and rectangular profiles, one of these belonging
to the door at the floor while the other belongs to
the door of the lift, between which there is dis-
posed a roller which is rigid with the floor door and
on the top and rear of which rests the associated
bolt, while externally of the flat profile which is
attached to the floor door there is another roller
connected to a tilting member which is actuated by
the thrust from a straight arm which is part of the
cabin door, all so that the distances, in the closed
position, between the roller connected to the floor
door and the flat profile connected to the cabin
door, and also the distance between the roller
connected to the cabin door and the flat profile
rigid with the floor door, are constant and equal
distances which allows the doors to be connected
without any clearance of any type, so that no
noises are created while smooth movements are
obtained without any kind of rattling in the door
panels.

To supplement the description which will be
given hereinafter and in order to assist better com-
prehension of the characteristic features of the in-
vention, there are attached to the present descrip-
tive memorandum a set of drawings which will
make it easier to appreciate the scope of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 1a show the mechanism in the
closed position at the moment when the opening
operation is about to commence, so that in the
diagram in Fig. 1a there are clearly shown the
constant distances which were referred to
hereinabove, between the flat profiles connected
o the doors and the corresponding rollers which
form part of the mechanism.

Figs. 2 and 2a show the same diagrams as
those shown in Figs. 1 and 1a but in the position
of tilting of the bolt in order to release and
correspondingly open the door.

Fig. 3 is a side view of the bolt in its locked
position associated with the roller on the top of
which it rests, also showing the flat profile cor-
responding to the cabin door.
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Fig. 4 is a side view of the rear part of the
mechanism and showing the tilting part as well
as the form of thrust of the flat profile cor-
responding to the cabin door.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

Looking at these drawings, it is possible to see
how the mechanism for locking and releasing clo-
sure bolts for automatic doors of lifts is designed fo
make it possible to carry out the tilting action of the
bolt 1 by means of which it is possible to achieve
locking and/or release in respect of the correspond-
ing floor door to allow or prevent such a door being
opened.

In Fig. 1a and according to the diagram shown
reference numeral 2 corresponds to the cabin door
while reference 3 corresponds to the door at the
floor or storey, the references "a" and "2a" cor-
responding to the distances between the elements
which form part of the mechanism and which will
be described hereinafter.

The actual mechanism includes a flat and rec-
tangular profile 4 which is connected to the cabin
door and a similar profile 5 which is connected to
the door on the floor or storey, so that Fig. 1 shows
the bolt 1 in the locked position and immediately
prior to commencement of the movements needed
to open or release it.

In this position, it can be seen that the bolt 1
has its upper and rear part resting on a roller 6
which is connected to the floor door 3, the roller 6
on which it is possible to support and impel a flat
and rectangular profile into a vertical arrangement
identified by reference numeral 7 and belonging to
the cabin door 2.

A second roller 8 is also mounted on this cabin
door 2, with the particular feature that in this case
the said roller 8 is associated with a tiltling member
9 which rotates about the spindle 10. The said
roller 8 is, according to the tilting of the member 9,
capable of acting upon and biasing the end of a
straight arm 12 which is part of the cabin door 2,
all so that displacement of the profiles 4 and 5 by
the action of the rollers 6 and 8 produces a tilting
of the bolt 1 in order to release and open the door,
in addition to which the connection between them
is made without any kind of clearance.

Fig. 3 shows the actual bolt 1 in the closed or
locked position, clearly demonstrating how the
member 7 is constantly biased by a spring 13, the
said bolt being associated with a contact 14 com-
bined with a make-and-break switch 15.
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Finally, Fig. 4 shows the rear part of the
mechanism where it is possible to see the tilling
member 8 and the arm 12 which bears on the
roller 11, the said tilting member 9 being biased by
the spring 16.

According to this embodiment and on a basis
of the position shown in Fig. 1, that is to say the
closed position, when the cabin door 2 moves to
the right, according to Fig. 1a, so that some door
actuating device is actuated, the flat profile 4 situ-
ated on the cabin door 2 will travel the distance "a"
shown in Fig. 1a and then comes in contact with
the roller 6. At that moment, the door which is
remote from the arm 12 which is nevertheless
maintained against the roller 11, permits the move-
ment of this latter with the associated rotation so
that the roller 11 reaches the flat profile 5 of the
floor door 3.

From that moment on, the connection between
the cabin door 2 and the floor door 3 of the lift will
be bereft of any kind of clearance and therefore its
movement will be smooth and there will be no
rattles, the process starting by the rotation of the
bolt 1, the opening of the switch 15 associated with
the contact 14, which then produces movement of
the floor door 3 in a horizontal direction.

During the closure process, the same cycle is
followed but in the opposite direction.

During the process of opening and closing, the
bolt 1 will be permanently subject to the control of
displacement of the cabin door 2 and therefore its
movement is never free, which avoids the typical
problem of the noise caused in other mechanisms
due to the uncontrolled dropping of the bolt during
the final phase of door closure.

Claims

1. A MECHANISM FOR LOCKING AND RELEAS-
ING CLOSURE BOLTS FOR AUTOMATIC
DOORS OF LIFTS, which being envisaged to
produce a tilting of the bolt by means of which
it is possible to lock and/or release the cor-
responding floor door to prevent or allow re-
spectively the opening of the said door, is
essentially characterised in that the aforesaid
bolt has its upper and rear part bearing on a
roller provided on the floor door, on which
roller it is possible for a flat rectangular profile
in a vertical disposition to bear and press, the
said profile belonging to the cabin door, with
the particular feature that on this cabon door
there is in turn mounted on a second roller
which is disposed on the tilting member, a
roller which is capable of influencing and
pressing on the said flat rectangular profile in
the vertical position, belonging to the floor
door, there being also provision for the said

10

15

20

25

30

35

40

45

50

55

tilting member to be also provided with a new
roller which is capable of being acted on and
biased at the end of a straight arm belonging
to the cabin door, all so that the displacement
of the flat profile belonging to the cabin door
when the door opening phase commences,
and the displacement of the roller of the bolt
on the flat profile belonging to the floor door
produces a ftilting of the closure bolt and the
clearance-free connection of the two doors.

A MECHANISM FOR LOCKING AND RELEAS-
ING CLOSURE BOLTS FOR AUTOMATIC
DOORS OF LIFTS, according to Claim 1,
characterised in that in the state of closure of
the bolt, the distance between the flat profile of
the cabin and the roller of the floor door is
equal to the distance between the flat profile of
this floor door and the first roller of the tilting
member belonging to the cabin door.

A MECHANISM FOR LOCKING AND RELEAS-
ING CLOSURE BOLTS FOR AUTOMATIC
DOORS OF LIFTS, according to Claims 1 and
2, characterised in that the tilting shaft of the
bolt is situated under the roller of the floor door
which bears on the said bolt, while the tilting
axis of the tilling member to which the cabin
door roller is connected is situated under the
second roller of the said filting member.
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