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Description

The present invention concerns a lock for the sec-
ondary leaf of fire doors.

So-called fire doors of the two-leaf type are current-
ly 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 particular, this lock-
ing device usually consists of a lock which is provided
with a pair of rods which slide vertically, in opposite di-
rections, in the leaf, such that they can engage in fer-
rules in corresponding seats provided 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 extended
position they lock the secondary leaf.

The rods in question are generally slid into the ex-
tended leaf-locking position by means of a mechanism
which is actuated manually by a lever or handle. The
said mechanism is fitted in a seat provided in the profile
of the secondary leaf. In the event of activation by
means of a lever, the latter is accessible after the main
leaf has been opened; in this case the activating lever
is disposed in a housing which is delimited by the mech-
anism casing.

With particular reference to locks which are activat-
ed 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 engages the
locking rods, such as to enable them to be moved into
the said extended locking position and the retracted re-
lease position. Essentially, the leaf is both released and
locked manually, by rotating the activating lever angu-
larly, for example by an angle of 180°.

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 limitation 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.

German Utility Model No G 87 01 630.3 inthe name
of BKS GmbH describes and claims a lock for a second-
ary leaf of fire doors which comprises a pair of rods
which slide vertically, in opposite directions, between an
extended locking position and a retracted release posi-
tion, 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
springmeans between a position of reciprocal withdraw-
alanda position of approach, corresponding respective-
ly to the locking and the release positions of the rods, a
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rocker return device pivoted centrally on a first pivot in
the casing and having at opposite ends pin coupling
grooves into which project pins from the slides, for trans-
mission of movement from the first slide to the second
slide, a second pivot on the casing on which an activat-
ing 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.

The lock according to the BKS Utility model has the
disadvantage that it is large in size, and does not protect
adequately against attempted break-ins.

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 provides ade-
quate 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 secondary
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 mount-
ing within a recess in the narrow closing face of a sec-
ondary leaf of fire doors, which lock defines an aperture
in that face capable of receiving and permitting access
to an activating lever and serving as a strike and com-
prises a pair of rods which slide vertically, in opposite
directions, between an extended locking position and a
retracted release position, and which at their ends en-
gage corresponding seats provided respectively in a
door frame and in a floor, a first upper and a second
lower slide connected to the rods and guided in a sliding
manner vertically in a casing of the lock against respec-
tive return spring means between a position of recipro-
cal withdrawal and a position of approach, correspond-
ing respectively to the locking and the release positions
of the rods, a rocker return device pivoted centrally on
a first pivot in the casing and having at opposite ends
pin coupling grooves into which project pins from the
slides, for transmission of movement from the first slide
to the second slide, a second pivot on the casing on
which the 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 cas-
ing 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.
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With particular reference to these Figures, refer-
ence numeral 1 indicates the casing of the lock in ques-
tion, which is destined to be fitted in a seat provided in
the secondary leaf of a fire door. The casing 1 has a
front 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 cas-
ing 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 disposed at the
fulcrum 5, and which acts against rotation 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 respec-
tive 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 relative 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 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 direc-
tions between a reciprocal withdrawal position and an
approach position, which correspond respectively to the
extended locking position and the retracted release po-
sition of the rods. On the top of the upper locking rod
there is preferably associated a locking mechanism
which can maintain the rod in the retracted position
when the leaf is open, and which is preferably of the type
illustrated in European Patent No 0, 547,746.

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 fulcrum 13
transverse to the casing. On opposite longitudinal ends
the rocker 12 has grooves 14 destined for sliding cou-
pling with respective pins 15 which project transversely
from the slides 8, 9. The pins 15 are guided along re-
spective slots 16 which are provided vertically in the cas-
ing 1.

It should be noted that in the position of the coupling
groove 14 on the lower slide 9, the rocker 12 has a flat-
tened portion 17. This flattened portion 17 enables the
lower slide 9 to slide upwards independently of the up-
per 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 transverse-
ly from the upper slide 8.

The slide 8 is provided with an extended opening or
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slot 23 through which a locating pin 22 extending be-
tween the sides of the casing passes. This has the ad-
vantage that the pin provides both a further point of con-
nection 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 locking position of the leaf, the slides 8, 9 are
disposed in a position of maximum reciprocal withdraw-
al, corresponding to the extended position of the locking
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 out-
wards.

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 un-
loaded 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 activated
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 movement
transmission device (Figure 4). The slides 8, 9therefore
move into a position of mutual approach, corresponding
to the retracted position of the closing rods which ena-
bles the leaf to be opened.

The locking mechanism which is associated with
the upper locking rod maintains the rods in the retracted,
release position, until the leaf is reclosed. Vice versa
when it is released, the activating lever 4 is returned
elastically inside its seat, by the spring 7.

When the leaf is closed, the above-described lock-
ing device automatically releases the upper locking rod,
enabling the slides 8, 9 to return to the withdrawn posi-
tion of extraction of the locking 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 automatically, with an ob-
vious 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 optimised.
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 contribute to this reduc-
tion of size, since they are also made of flattened ele-
ments 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 permits
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very low production costs to be obtained, since in prac-
tice the elements are obtained by means of simple cut-
ting work or the like.

In particular it should be noted that the lock provides
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 attempt is made to re-
lease 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 nor-
mal use of the door, in order to compensate for partial
obstruction of the engagement seat of the lower closing
rod ferrule, caused for example by the presence of dirt
orthe like. In fact in this case, the upper slide 8 can com-
plete the full raising course of the corresponding 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
materials, forms and dimensions can be used, accord-
ing to requirements.

Claims

1. A lock for mounting within a recess in the narrow
closing face of a secondary leaf of fire doors, which
lock defines an aperture in that face capable of re-
ceiving and permitting access to an activating lever
and serving as a strike and comprises a pair of rods
which slide vertically, in opposite directions, be-
tween an extended locking position and a retracted
release position, and which at their ends engage
corresponding seats provided respectively in a door
frame and in a floor, afirst upperand a second lower
slide (8,9) connected to the rods and guided in a
sliding manner vertically in a casing (1) of the lock
against respective return spring means (10) be-
tween a position of reciprocal withdrawal and a po-
sition of approach, corresponding respectively to
the locking and the release positions of the rods, a
rocker return device (12) pivoted centrally on a first
pivot (13) in the casing and having at opposite ends
pin coupling 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 the activating
lever (14) pivots to act on the first slide (8) against
second return springmeans (7), such as to giverise
to movement of the slides into the position of recip-
rocal approach, characterised in that the first slide
(8) is provided with an opening through which a pro-
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jection on the casing extends.

2. Alock according to claim 1, characterised in that in
the position of the coupling groove (14) on the sec-
ond, lower slide, the rocker return device (12) has
a flattened portion which enables the second lower
slide (9) to slide upwards independently of the first
upper slide (8).

3. Alockaccordingto claim 1 orclaim 2, characterised
in that on its top, the activating lever (4) has a tooth
(18) with a suitably rounded profile, which duringthe
opening stage can abut a roller pin (19) which
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. Alockaccordingto claim 3 or claim 4, characterised
in that a shank of the activating lever (4) is recessed
from a front face (2) of the casing.

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

7. Alock according to any of claims 1 to 6, character-
ised in that the transmission pins (15) of the rocker
return device (12) move along slots (16) provided
vertically in the casing (1).

Patentanspriiche

1. Schlo zum Montieren in einer Ausnehmung in der
engen schlieBenden Stirnseite eines zweiten Tur-
blattes von Brandschutztiiren, wobei das SchloB ei-
ne Offnung in derjenigen Flache definiert, die im
stande ist, einen Betatigungshebel aufzunehmen
und Zugang zu diesem zu ermdglichen, und das als
ein Tlrbeschlag dient und aufweist: ein Paar von
Staben, die in einander entgegengesetzten Rich-
tungen vertikal zwischen einer ausgefahrenen Ver-
riegelungsposition und einer eingezogenen Freiga-
beposition gleiten, und die an ihren Enden in ent-
sprechende Sitze eingreifen, welche jeweils in ei-
nem Turrahmen und in einem Boden angebracht
sind; ein erstes oberes und ein zweiteres unteres
Gleitstlick (8, 9), die mit den St&dben verbunden und
vertikal gleitend in einem Geh&use (1) des Schlos-
ses gegen jeweilige Rickholfedermittel (10) zwi-
schen einer Position reziproker Zuriickziehung und
einer Annaherungsposition gefihrt werden, jeweils
entsprechend den Verriegelungs- und den Freiga-
bepositionen der Stabe; eine Kipphebel-Rickstell-
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vorrichtung (12), die zentral auf einem ersten Dreh-
zapfen (13) in dem Gehause gelenkig gelagert ist
und an entgegengesetzten Enden Stiftanlenkkeh-
len (14) aufweist, in die von den Gleitstlicken Stifte
(15) zur Ubertragung der Bewegung vom ersten
Gleitstick (8) zum zweiten Gleitstlick (9) vorsprin-
gen; ein zweiter Drehzapfen (5) im Gehéause, auf
dem der aktivierende Hebel (14) schwenkbar gela-
gert ist, um auf das erste Gleitstlick (8) gegen das
zweite Rickholfedermittel (7) einzuwirken, derart,
daB eine Bewegung der Gleitstiicke in die Position
reziproker Annaherung veranlaBt wird, dadurch ge-
kennzeichnet, daB3 das erste Gleitstilick (8) mit einer
Offnung versehen ist, durch die sich ein Vorsprung
auf dem Gehause erstreckt.

2. Schlof3 nach Anspruch 1, dadurch gekennzeichnet,
dafB in der Position der Anlenkkehle (14) am zwei-
ten unteren Gleitstiick der Kipphebel-Ruckstellvor-
richtung (12) einen abgeflachten Abschnitt auf-
weist, der es dem zweiten unteren Gleitstiick (9) er-
md&glicht, unabhangig vom ersten oberen Gleitstlick
(8) aufwarts zu gleiten.

3. Schlof3 nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, daf3 der aktivierende Hebel (4) an seinem
oberen Ende einen Zahn (18) mit einem passend
gerundeten Profil aufweist, das wéhrend der Off-
nungsphase gegen einen Rollenstift (19) anschla-
gen kann, der quer zum ersten Gileitstuck (8) vor-
springt.

4. Schlof3 nach Anspruch 3, dadurch gekennzeichnet,
daB der aktivierende Hebel (4) vom Zahn herabhan-
gend, im wesentlichen L-férmig ausgebildet ist.

5. Schlof3 nach Anspruch 3 oder 4, dadurch gekenn-
zeichnet, daB3 ein Schaft des aktivierenden Hebels
(4) gegen eine Vorderilache (2) des Gehauses ein-
getieft ist.

6. Schlof3 nach irgendeinem der Anspriche 1 bis 5,
dadurch gekennzeichnet, daB3 die Gleitstlicke (8, 9)
vorteilhafterweise aus abgeflachten Metallelemen-
ten hergestellt sind, die so angeordnet sind, daB3 sie
mit der vertikalen Gleitebene koplanar verlaufen.

7. Schlof3 nach irgendeinem der Anspriche 1 bis 6,
dadurch gekennzeichnet, dal3 sich die Ubertra-
gungsstifte (15) der Kipphebel-Ruckstellvorrich-
tung (12) entlang von Schlitzen (16) bewegen, die
vertikal im Geh&use (1) angebracht sind.

Revendications

1. Serrure destinée a étre montée dans un évidement
de la face de fermeture étroite d'un battant secon-
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daire de portes coupe-feu, laquelle serrure définit
dans cette face une ouverture capable de recevoir
un levier d'actionnement et de permettre d'accéder
a ce levier d'actionnement et servant de gache, et
comprend une paire de tiges qui coulissent vertica-
lement 'une en sens inverse de l'autre, entre une
position d'extension, de verrouillage, et une position
rétractée, de déverrouillage, et qui, a leurs extrémi-
tés, s'engagent dans des logements correspon-
dants prévus respectivement dans un chéssis de
porte et dans un sol, un premier coulisseau supé-
rieur et un deuxiéme coulisseau inférieur (8, 9) so-
lidaires des tiges et guidés de fagon a coulisser ver-
ticalement dans un boitier (1) de la serrure a l'en-
contre de moyens de rappel a ressort respectifs
(10) entre une position d'éloignement réciproque et
une position de rapprochement, qui correspondent
respectivement aux positions de verrouillage et de
déverrouillage des tiges, un dispositif de rappel a
culbuteur (12) monté pivotant en son centre sur un
premier pivot (13) dans le boitier et ayant a des ex-
trémités opposées des rainures (14) d'accouple-
ment de doigts dans lesquelles sont engagés des
doigts (15) qui font saillie sur les coulisseaux, pour
la transmission du mouvement du premier coulis-
seau (8) au deuxieme coulisseau (9), un deuxiéme
pivot (5) prévu sur le boitier, surlequel le levier d'ac-
tivation (4) pivote pour agir sur le premier coulis-
seau (8) a I'encontre de deuxiémes moyens de rap-
pel a ressort (7), de maniére a provoquer le mou-
vement des coulisseaux qui les place dans la posi-
tion de rapprochement réciproque, caractérisée en
ce que le premier coulisseau (8) est muni d'une
ouverture a travers laquelle s'étend une saillie por-
tée par le boitier.

Serrure selon la revendication 1, caractérisée ence
que, dans la position de la rainure d'accouplement
(14) du deuxiéme coulisseau, inférieur, le dispositif
de rappel a culbuteur (12) présente une portion
aplatie qui permet au deuxiéme coulisseau inférieur
(9) de coulisser vers le haut indépendamment du
premier coulisseau supérieur (8).

Serrure selon la revendication 1 ou la revendication
2, caractérisée en ce que, sur sa partie haute, le
levier d'activation (4) posséde une dent (18) munie
d'un profil convenablement arrondi qui, pendant la
phase d'ouverture, peut buter contre un doigt & ga-
let (19) qui fait saillie transversalement sur le pre-
mier coulisseau (8).

Serrure selon la revendication 3, caractérisée ence
que le levier d'activation qui pend de la dent est sen-
siblement en forme de L.

Serrure selon la revendication 3 ou 4, caractérisée
en ce qu'une branche du levier d'activation (4) est
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en retrait par rapport & une face avant (2) du boitier.

Serrure selon une quelconque des revendications
1 & 5, caractérisée en ce que les coulisseaux (8, 9)
sont avantageusement faits d'éléments métalliques
de forme aplatie qui sont disposés de maniére a
étre coplanaires dans le plan de coulissement ver-
tical.

Serrure selon une quelconque des revendications
1 & 6, caractérisée en ce que les doigts de trans-
mission (15) du dispositif de rappel a culbuteur (12)
se déplacent le long de fentes (16) pratiquées ver-
ticalement dans le boitier (1).
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