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Lock for the secondary leaf of fire doors.

@ Known locks for a secondary leaf of fire doors
comprise a pair of rods which slide vertically, in
opposite directions, between an extracted clos-
ing position and a retracted opening position,
and which at their ends engage corresponding
seats provided respectively in a door frame and
in a floor, a first upper and a second lower slide
which can be connected to the rods and guided
in a sliding manner vertically in a casing of the
lock against respective return spring means
between a position of reciprocal withdrawal and
a position of approach, corresponding respect-
ively to the closing and the opening positions of
the rods, a rocker return device pivoted cent-
rally on a first pivot in the casing and having at
opposite ends pin articulation grooves into
which project pins from the slides, for transmis-
sion of movement from the first slide to the
second slide, a second pivot on the casing on
which an activating lever pivots to act on the
first slide against second return spring means,
such as to give rise to movement of the slides
into the position of reciprocal approach. In the
present invention the first slide is provided with
an opening through which a projection on the
casing extends, thus providing a further point of
connection between the sides of the casing and
a guide for the slide at an intermediate point
along the length of the slide.
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The present invention concerns a lock for the
secondary leaf of fire doors.

So-called fire doors of the two-leaf type are cur-
rently known, which are used for reasons of safety in
public premises and the like. The secondary leaf of
these fire doors is generally provided with a locking
device which normally attaches it to the frame. In par-
ticular, this locking device usually consists of a lock
which is provided with a pair of rods which slide vert-
ically, in opposite directions, in the leaf, such that they
can engage in ferrules in corresponding seats provid-
ed respectively in the door frame and in the floor. In
use, when they are in a position retracted inside the
leaf, the said rods enable the door to be opened fully,
whereas in the extracted position they lock the sec-
ondary leaf.

The rods in question are generally slid into the ex-
tracted leaf-locking position by means of a mecha-
nism which is actuated manually by a lever or handle.
The said mechanism is preferably fitted in a seat pro-
vided in the profile of the secondary leaf. In the event
of activation by means of a lever, the latter is acces-
sible after the main leaf has been opened; in this case
the activating lever is disposed in a housing which is
delimited by the mechanism casing.

With particular reference to locks which are acti-
vated by means of a lever, and which specifically are
used in fire doors, the said activating lever usually
has a pair of transverse pins by means of which it en-
gages the locking rods, such as to enable them to be
moved into the said extracted closing position and the
retracted opening position. Essentially, the leaf is
both opened and closed manually, by rotating the ac-
tivating lever angularly, for example by an angle of
1809.

Locks of this type nevertheless have some disad-
vantages of both a structural and functional nature,
which restrict optimum use thereof. In fact these locks
generally have relatively high production costs, as
well as dimensions which are often large. In addition,
manual closing of the leaf constitutes an obvious lim-
itation in the use of fire doors.

In addition, complaints have been made that the
leaves of fire doors are not sufficiently secure as far
as potential attempted break-ins are concerned.

The object of the present invention is to solve the
aforementioned problem, by devising a small lock for
the secondary leaf of fire doors, which enables the
door to be closed automatically, and which also pro-
vides adequate protection against any attempted
break-ins.

Within the context of this task, a further object of
the present invention is to provide a lock for the sec-
ondary leaf of fire doors which has a simple design,
functions securely and reliably, is versatile, and costs
relatively little.

According to the present invention a lock for a
secondary leaf of fire doors comprises a pair of rods
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which slide vertically, in opposite directions, between
an extracted closing position and a retracted opening
position, and which at their ends engage correspond-
ing seats provided respectively in a door frame and
in afloor, a first upper and a second lower slide which
can be connected to the rods and guided in a sliding
manner vertically in a casing of the lock against re-
spective return spring means between a position of
reciprocal withdrawal and a position of approach, cor-
responding respectively to the closing and the open-
ing positions of the rods, a rocker return device piv-
oted centrally on a first pivot in the casing and having
at opposite ends pin articulation grooves into which
project pins from the slides, for transmission of move-
ment from the first slide to the second slide, a second
pivot on the casing on which an activating lever pivots
to act on the first slide against second return spring
means, such as to give rise to movement of the slides
into the position of reciprocal approach, characterised
in that the first slide is provided with an opening
through which a projection on the casing extends.

The details of the invention will become more ap-
parent from the following detailed description of a pre-
ferred embodiment of the lock for the secondary leaf
of fire doors, which is illustrated by way of example
only in the attached drawings, in which:

Figure 1 is a vertical cross-section of the lock in

question, in the closing position;

Figure 2 is a corresponding front view thereof;

and

Figures 3 and 4 are views in vertical cross-

section of the lock, in successive opening stages.

With particular reference to these Figures, refer-
ence numeral 1 indicates the casing of the lock in
question, which is destined to be fitted in a seat pro-
vided in the secondary leaf of a fire door. The casing
1 has afront 2 of a shape which is extended vertically,
in which there is provided an aperture 3 for extraction
of a lever 4 for activation of the lock.

The activating lever 4 is hinged at the top of the
casing 1 on a transverse fulcrum 5, and has a lower
folded portion 6 which enables it to be gripped. The
lever 4 is stressed by a flexure spring 7, which is dis-
posed at the fulcrum 5, and which acts against rota-
tion of the lever in the opening position.

Inside the casing 1 there are guided vertically,
first and second, respectively upper and lower slides
8, 9, which are connected to the casing by means of
respective springs 10 which fulfil a return function
along the axis of sliding of the slides; for the sake of
greater clarity, in the drawing only the spring 10 rela-
tive to the upper slide 8 is shown.

The spring 10 relative to the slide 8 is located be-
tween a projection 20 extending perpendicularly from
the slide 8 itself and an abutment surface 21.

The slides 8, 9 are advantageously made of flat-
tened metal elements which are disposed such as to
be coplanar on the vertical sliding plane. On the side
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facing longitudinally outwards, the slides 8, 9 have a
slot 11 which is destined to be coupled with a coupling
device of the respective leaf closing rods, not shown
in the drawing.

The slides 8,9 slide longitudinally in opposite di-
rections between areciprocal withdrawal position and
an approach position, which correspond respectively
to the extracted closing position and the retracted
opening position of the rods. On the top of the upper
closing rod there is preferably associated a locking
mechanism which can maintain the rod in the retract-
ed position when the leaf is open, and which is pre-
ferably of the type illustrated in patent application
M191A003046 in the name of the same applicants.

The slides 8, 9 are articulated to one another on
the side facing the inside of the casing 1, by means
of a rocker return device 12, which is hinged to a ful-
crum 13 transverse to the casing. On opposite longi-
tudinal ends the rocker 12 has grooves 14 destined
for sliding coupling with respective pins 15 which pro-
ject transversely from the slides 8, 9. The pins 15 are
guided along respective slots 16 which are provided
vertically in the casing 1.

It should be noted that in the position of the articu-
lation groove 14 on the lower slide 9, the rocker 12
has a flattened portion 17. This flattened portion 17
enables the lower slide 9 to slide upwards indepen-
dently of the upper slide 8.

On its top, the activating lever 4 has a tooth 18
with a suitably rounded profile, which during the
opening stage can abut a roller pin 19 which projects
transversely from the upper slide 8.

The slide 8 is provided with an extended opening
or slot 23 through which a locating pin 22 extending
between the sides of the casing passes. This has the
advantage that the pin provides both a further point
of connection between the sides of the casing and
serves as a guide for the slide at an intermediate point
along the length of the slide.

Additionally, the pin may serve to locate the abut-
ment surface, as in the disclosed embodiment.

The functioning of the lock is easily understood
from the above description.

In the closing position of the leaf, the slides 8, 9
are disposed in a position of maximum reciprocal
withdrawal, corresponding to the extracted position of
the closing rods of the leaf (Figure 1); the slides 8, 9
are stressed by the respective springs 10 which act
longitudinally in opposite directions, and such as to
draw the slides outwards.

In order to open the secondary leaf, the activating
lever 4 is rotated angularly, such that by means of the
tooth 18 it acts on the roller pin 19 of the upper slide
8. It should be noted that the lever 4 travels a limited
unloaded path before engaging the pin 19 (Figure 3).
This enables the lever 4 to be extracted partially from
its seat without force, by means of the gripper portion
6, and thus allows the opening mechanism to be ac-
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tivated more easily.

Further rotation of the activating lever 4 gives rise
to downward movement of the upper slide 8; the lower
slide 9 in turn is moved symmetrically upwards by
means of the rocker return 12 which acts as a move-
ment transmission device (Figure 4). The slides 8, 9
therefore move into a position of mutual approach,
corresponding to the retracted position of the closing
rods which enables the leaf to be opened.

The locking mechanism which is associated with
the upper closing rod maintains the rods in the retract-
ed, opening position, until the leaf is reclosed. Vice
versa when it is released, the activating lever 4 is re-
turned elastically inside its seat, by the spring 7.

When the leaf is closed, the above-described
locking device automatically releases the upper clos-
ing rod, enabling the slides 8, 9 to return to the with-
drawn position of extraction of the closing rods, by
means of the thrust exerted by the springs 10. In other
words, the leaf is opened manually by means of the
activating lever 4, whereas closing takes place auto-
matically, with an obvious functional advantage.

The locking mechanism described has very small
dimensions, in particular on the transverse plane,
such that the possibility of fitting it in the door leaf is
optimized. This is obtained in particular by production
of the slides 8, 9 using flattened coplanar elements.
The activating lever 4 and the rocker 12 in turn con-
tribute to this reduction of size, since they are also
made of flattened elements which are disposed on a
vertical plane abutting that of the slides 8, 9.

The aforementioned embodiment of the slides 8,
9 as well as that of the lever 4 and rocker 12, also per-
mits very low production costs to be obtained, since
in practice the elements are obtained by means of
simple cutting work or the like.

In particular it should be noted that the lock pro-
vides improved protection against any attempted
break-ins, since the lower slide 9 can slide upwards
independently of the upper slide 8. In fact if an at-
tempt is made to release the closing mechanism from
the bottom by means of the lower closing rod, only the
slide 9 slides, which, owing to the flattened portion
17, does not make the rocker 12 pivot. Thus the upper
slide 8 is not moved, and the corresponding closing
rod ensures that the leaf remains locked.

The above-described possibility of independent
sliding of the lower slide 9 is also advantageous in
normal use of the door, in order to compensate for
partial obstruction of the engagement seat of the low-
er closing rod ferrule, caused for example by the pres-
ence of dirt or the like. In fact in this case, the upper
slide 8 can complete the full raising course of the cor-
responding closing rod, for engagement of the ferrule
of this rod in the seat provided on the door jamb,
whereas the lower slide 9 can remain partially raised,
without causing stress on the lock mechanism.

In practical implementation of the invention, any
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materials, forms and dimensions can be used, ac-
cording to requirements.

Claims 5

1) A lock for a secondary leaf of fire doors com-
prising a pair of rods which slide vertically, in opposite
directions, between an extracted closing position and
a retracted opening position, and which at their ends 10
engage corresponding seats provided respectively in
a door frame and in a floor, afirst upper and a second
lower slide (8,9) which can be connected to the rods
and guided in a sliding manner vertically in a casing
(1) of the lock against respective return springmeans 15
(10) between a position of reciprocal withdrawal and
a position of approach, corresponding respectively to
the closing and the opening positions of the rods, a
rocker return device (12) pivoted centrally on a first
pivot (13) in the casing and having at opposite ends 20
pin articulation grooves (14) into which project pins
(15) from the slides, for transmission of movement
from the first slide (8) to the second slide (9), a sec-
ond pivot (5) on the casing on which an activating lev-
er (14) pivots to act on the first slide (8) against sec- 25
ond return spring means (7), such as to give rise to
movement of the slides into the position of reciprocal
approach, characterised in that the first slide (8) is
provided with an opening through which a projection
on the casing extends. 30

2) A lock according to Claim 1, characterised in
that in the position of the articulation groove (14) on
the second, lower slide, the rocker return device (12)
has a flattened portion which enables the second low-
er slide (9) to slide upwards independently of the first 35
upper slide (8).

3) Alock according to Claim 1 or claim 2, charac-
terised in that on its top, the activating level (4) has a
tooth (18) with a suitably rounded profile, which dur-
ing the opening stage can abut a roller pin (19) which 40
projects transversely from the first slide (8).

4) A lock according to claim 3, characterised in
that the activating lever (4) depending from the tooth
is substantially L-shaped.

5) Alock according to claim 3 or claim 4, charac- 45
terised in that a shank of the activating lever (4) is re-
cessed from a front face (2) of the casing.

6) A lock according to any of claims 1 to 5, char-
acterized in that the slides (8,9) are advantageously
made of flattened metal elements which are disposed 50
such as to be coplanar on the vertical sliding plane.

7) A lock according to any of claims 1 to 6, char-
acterized in that the articulation pins (15) of the rocker
return device (12) move along slots (16) provided
vertically in the casing (1). 55
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