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(54) Device for locking a door, and a door and a door assembly

(57) A device for locking a door, provided with:

- at least one first latch (2) for locking the door during
normal use;

- operating means (4) for operating said first latch (2);
- at least one second latch (3) which can be activated

under the influence of fire detecting means (5; 105)
for locking the door (1);

wherein after activation, said second latch (3) can also
be operated by the operating means (4) of said first latch
(2) for unlocking the door (1).
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Description

[0001] The invention relates to a device for locking a
door, provided with:

- at least one first latch for locking the door during
normal use;

- operating means for operating this first latch.

[0002] Such a device is known from practice and com-
prises a multipoint door-locking device. Such a locking
device is provided with at least two latches for securing
the door to surroundings, for instance a post, at least
with the door in closed position. During normal use of
the door, the latches of the known device are operable
by means of the operating means mentioned, in partic-
ular for the purpose of locking and unlocking the door.
[0003] An advantage of the known device is that with
it, during for instance a fire, the door can be secured to
surroundings relatively robustly. Moreover, due to the
known locking device, the door can be locked so as to
be relatively burglary proof.
[0004] A disadvantage of the known device is that op-
erating the latches is relatively difficult. The latches of
the known device have, for instance, a relatively great
closing resistance, rendering locking awkward and re-
quiring relatively much force and/or energy. This closing
resistance renders the subsequent unlocking of the door
relatively awkward too. As both locking and unlocking
can be difficult, the device is dangerous when the door
is to be operated in an emergency situation, for instance
a fire. Further, the known device is relatively susceptible
to malfunction, in particular when the device comprises
an electric three point lock. Therefore, the known device
requires relatively much maintenance to ensure good
functioning. Moreover, the operating means need to be
of relatively heavy design in order to operate the latches
well, rendering the known device relatively expensive.
[0005] The present invention contemplates an im-
provement of a device for locking a door. In particular,
the invention contemplates a device for locking a door
in an easy, more in particular safe, manner.
[0006] To this end, the device according to the present
invention is characterized by the features of claim 1.
[0007] According to the invention, the device is char-
acterized by:

- at least one second latch which can be activated
under the influence of fire detecting means for lock-
ing the door;

while, after activation, this second latch can also be op-
erated by the operating means of the first latch for un-
locking the door.
[0008] During normal use, the door can be locked in
a simple manner by means of the first latch. The first
latch can be operated via the operating means, in par-
ticular for moving the latch between a door-releasing po-

sition and a door-locking position. Here, operating the
operating means does not lead to the operation of the
at least second latch, which can be activated under the
influence of fire detecting means, so that the operating
means can be operated with for instance relatively little
force and/or energy. In this manner, the operating
means can be of relatively simple and/or light design.
Preferably, only one first latch is provided, which renders
the operating means particularly easy to operate during
normal use. By using only one first latch, the door can
be opened and closed relatively rapidly during normal
use. Moreover, the locking device provided with only
one first latch is relatively unsusceptible to malfunction
and is maintenance friendly.
[0009] When a fire is detected, at least by the fire de-
tecting means mentioned, the second latch is activated,
in order that the door is locked by this second latch. Pref-
erably, the door is then locked both by the first latch and
by the second latch mentioned, so that the latches se-
cure the door to surroundings relatively robustly and/or
in a form-retaining manner. As a result, undesired bend-
ing of the door can be prevented, which renders the door
particularly fire resistive.
[0010] After locking, effected through the fire detect-
ing means, the door can moreover be unlocked again
by means of the operating means, in particular in that
the second latch is then also operable via the operating
means. In this manner, the safety of the door is extra
well ensured. This allows for instance the door, automat-
ically locked in case of a fire, to be unlocked and opened
for liberating victims from a space closed off by the door.
[0011] As the operating means of the first latch can
also be used for operating the second latch, at least after
the second latch has been activated, the device can be
designed with relatively few parts. Moreover, in case of
fire, it is directly clear how the automatically locked door
is to be unlocked, i.e. by means of the operating means
with which the locking of the door is also to be effected
during normal use. In this manner, the door, automati-
cally locked in case of fire, can be easily and rapidly
opened by anxious bystanders, thus avoiding confusion
about unlocking the door.
[0012] The invention further provides a door which is
characterized by the features of claim 15, which offers
the above-mentioned advantages.
[0013] The invention further provides an assembly, at
least provided with:

- at least one door;
- at least one first latch for locking the door during

normal use;
- operating means for operating the first latch;
- at least one second latch that can be activated un-

der the influence of fire detecting means for locking
the door;

wherein the second latch and the operating means can
be coupled to each other for unlocking the door, at least
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after the second latch has been activated.
[0014] Such an assembly can be advantageously
used for, for instance, closing off a passage, for instance
an opening of a post. During normal use, the door can
then be locked and unlocked normally by operating the
operating means. In case of fire, the door can be se-
cured robustly for closing off the passage in a fire resist-
ant manner. In that case, unlocking the door is still pos-
sible, via the same operating means which are used for
operating the door during normal use. The assembly
can for instance be supplied in separate parts and/or in
partly assembled condition.
[0015] Further elaborations of the invention are de-
scribed in the subclaims. The invention will presently be
clarified with reference to an exemplary embodiment
and the drawing. In the drawing:

Fig. 1 shows a schematic front view of an exemplary
embodiment of the invention;
Fig. 2 shows a cross-sectional view along the line
II-II of the exemplary embodiment represented in
Fig. 1, while the top latch is in a releasing position;
Fig. 3 shows a detail Q of the front view represented
in Fig. 1, in a partly cutaway manner, with the top
latch in the position as represented in Fig. 2;
Fig. 4 shows a similar view as Fig. 2, while the top
latch is moved to a locking position under the influ-
ence of fire detecting means;
Fig. 5 shows a similar detail Q as Fig. 3, with the
top latch in a position as represented in Fig. 4;
Fig. 6 shows a similar view as Fig. 4, while the top
latch has been moved back under the influence of
operating means of a first latch, to a releasing po-
sition and;
Fig. 7 shows a similar detail Q as Fig. 5, with the
top latch in a position as represented in Fig. 6.

[0016] Fig. 1 shows a door 1 arranged in a post open-
ing of a post 11. The door 1 is provided with a locking
device for securing the door to the post 11. The present
locking device comprises:

- a first latch 2 for securing the door 1 during normal
use;

- an operating handle 4 for operating the first latch 2;
- two second latches 3, 3', which can only be activat-

ed for locking the door under the influence of fire
detecting means 5, 105. After having been activat-
ed, the second latches 3, 3' can be operated by the
operating handle 4 of the first latch 2 for unlocking
the door 1. The first latch 2 can substantially not be
activated under the influence of the fire detecting
means 5, 105. The term "during normal use" is at
least understood to include use when the fire de-
tecting means do not detect a fire.

[0017] As shown in Fig. 1, after assembly, the first
latch 2 and the second latches 3, 3' are arranged at a

distance from each other, viewed in vertical direction. In
particular, the first latch 2 is located approximately ad-
jacent the middle of the door 1. The operating handle 4
is also located approximately at half the height of the
door, at a position that is easy to reach for a user. The
second latches comprise a top latch 3, arranged at or
adjacent a top side of the door 1, and a bottom latch 3'
arranged adjacent a lower side B of the door 1. In the
present exemplary embodiment, the latches 2, 3, 3' are
each provided in the door 1. Alternatively, one or more
latches can for instance be provided in or on the post 11
for securing the door 1.
[0018] Figs. 2 and 3 show the exemplary embodiment
in more detail. In Fig. 2, the bottom latch 3' is not visible.
The operating handle 4 is coupled to the door 1 so as
to be pivotal about a pivot 12. The handle 4 is coupled
to the first latch 2 by means of a coupling mechanism
(not represented) for operating this latch 2. By pivoting
the operating handle 4, the first latch 2 can be brought
from a door-locking position shown in Figs. 2 - 5 to a
door-releasing position shown in Figs, 6 and 7. Prefer-
ably, the door is provided with, for instance, spring
means or the like for moving the operating handle 4 and
the latch 2 to the initial position shown in Figs. 2 - 5. For
the sake of clarity, such spring means have not been
represented in the drawing.
[0019] The present exemplary embodiment is further
provided with a lock 9 with a dead bolt 10 for locking the
door additionally, for instance independently of the op-
erating handle 4. Such a lock is known from practice and
can be designed in different manners, for instance as a
mechanical lock, a cylinder lock, electric lock and/or the
like.
[0020] In Figs. 2 and 3, the top latch 3 is in a door-
releasing position. The fire detecting means are provid-
ed with a connection 5 disconnectable under the influ-
ence of fire, for keeping the top latch 3 in the door-re-
leasing position. In particular, the top latch 3 is coupled
to the door 1 by a connection 5 disconnectable under
the influence of fire. In the exemplary embodiment, the
disconnectable connection comprises a material 5 that
at least melts at a particular threshold value of an am-
bient temperature. Further, the top latch 3 is provided
with spring means 8 for bringing the latch 3 automati-
cally to a locking position extending partly outside the
door 1, represented in Figs. 4 and 5, at least after melt-
ing of the fire detecting means 5. In this locking position,
the door 1 is secured to the post 11 by the top latch 3.
[0021] As shown in Figs. 2 - 7, the part of the top latch
3 which, in the locking position, extends outside the door
1 is provided with a bevel, so that the door 1 can be
moved with the top latch 3 along the post 11 when the
door 1 is brought from an opened position of the door
(not represented) to the closed position represented in
Fig. 3, in order that the top latch 3 can then secure the
door 1 to the post 11.
[0022] Preferably, the bottom latch 3', not visible in
Figs. 2 - 7, is designed in substantially the same manner
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as the top latch 3. The bottom latch 3' can for instance
also be secured in a door-releasing position by means
of fusible material 5. In addition, the bottom latch 3' can
for instance be coupled to the top latch 3 such that an,
automatic movement of the top latch 3 leads to an au-
tomatic movement of the bottom latch 3'.
[0023] In the present exemplary embodiment, the fire
detecting means are arranged adjacent one or each
second latch 3, 3' for the purpose of activating the latch
(es) 3, 3'. Alternatively, the fire detecting means can for
instance be arranged in the door post 11, adjacent the
door 1 and/or the door post 11, or at a distance there-
from. The fire detecting means can for instance com-
prise a fire detector 105 provided on a ceiling P located
nearby, which is represented in Fig. 1. Further, the fire
detecting means 105 can for instance form part of a cen-
tral fire alarm system or the like. The fire detecting
means 105 can then for instance be designed for acti-
vating one or more second latches 3, 3' via a remote
control (not represented). Preferably, the fire detecting
means 5, 105 are designed for detecting fire at or adja-
cent the top side T of the door 1, in order that, in case
of a fire, the door can be automatically locked, rapidly
and safely.
[0024] The top latch 3 of the present exemplary em-
bodiment is coupled, for instance directly or indirectly,
to the operating handle 4 by means of a coupling means
16. The coupling means 16 is designed for giving the
operating handle 4 sufficient freedom of movement for
operating the first latch 2 when the top latch 3 is still in
the releasing position, which is clearly represented in
Figs. 2 and 3. The coupling means 16 can for instance
comprise a flexible cord, wire, chain or such flexible el-
ement, which flexible element 16 has not yet been tau-
tened when the top latch 3 is in the releasing position
represented in Figs. 2 and 3. Naturally, the top latch 3
can also be coupled to the operating handle 4 in different
manners.
[0025] When the fusible material 5 has melted, for in-
stance under the influence of fire, the top latch 3 is
moved by the spring means 8 to the locking position rep-
resented in Figs. 4 and 5. As a result, the coupling
means 16 is tautened such that the top latch 3 can then
be operated by means of the operating handle 4. As
shown in Figs. 4 and 5, the pivotal movement of the op-
erating handle 4 indicated with arrow X then leads to a
movement of the coupling means 16 indicated with ar-
row Y so that the top latch 3 is pulled to the releasing
position represented in Figs. 6 and 7.
[0026] Preferably, the bottom latch 3' is also coupled
to the operating handle 4, for instance in accordance
with the coupling of the top latch 3 to the operating han-
dle 4, by means of a flexible coupling element (not
shown) or the like. As a result, the bottom latch 3' can
also be operated by means of the operating handle 4
after the bottom latch 3 has been moved to a door-lock-
ing position under the influence of fire detecting means.
[0027] During normal use of the door 1, the second

latches 3, 3' are each in a door-releasing position. The
door 1 can then be locked and unlocked in a normal
manner by means of the first latch 2 and the operating
handle 4, and by means of the lock 9, 10.
[0028] When the fire detecting means 5, 15 detect a
fire, the second latches 3, 3' are activated. The second
latches 3, 3' then move, for instance simultaneously or
successively, to a locking position for locking the door
1. The door 1 is then secured to the post 11 by the first
and second latches 2, 3, 3' at three different closing
points, at least with the door in closed position. A further
closing point can then be provided by the dead bolt 10,
depending on the operating condition of the lock 9. In
this manner, the door 1 can be secured to surroundings
in a relatively robust and/or in a form-retaining manner.
Furthermore, the locking of the door can easily be un-
done by operating the operating handle 4 and the lock
9, which is shown in Figs. 4 - 7. Here, the first latch 2 on
the one side, and the top latch 3 and bottom latch 3' on
the other side can simply be pulled back simultaneously
to a releasing position by the same operating handle 4
for instance via one or more coupling means 16. A pos-
sibly locked lock 9 can then, for instance, be brought to
a door-releasing position, for instance manually or au-
tomatically. Automatic operation of the lock can for in-
stance take place under the influence of the fire detect-
ing means, a central fire alarm system or the like, for
instance when the lock 9 comprises an electric lock or
the like.
[0029] It is self-evident that the invention is not limited
to the exemplary embodiment described. Various mod-
ifications are possible within the framework of the inven-
tion as set forth in the following claims.
[0030] For instance, the locking device can be de-
signed and/or intended for locking one or more doors.
[0031] Further, each door 1 can be designed in differ-
ent manners and comprise, for instance, a horizontal
sliding door, vertical sliding door, push door, swinging
door, swiveling door, pivot door, saloon door, revolving
door, overhead door, prison door or the like. The door
can be manufactured from various materials and be built
up from, for instance, various elements and/or profiles.
[0032] Each latch 2, 3, 3' can be designed in different
manners, have various forms and be made of various
materials. Each latch 2, 3, 3' can further be provided in,
for instance, the door 1 and/or the post 11.
[0033] The coupling between each second latch 3 and
the operating means mentioned of the first latch 2 can
be designed in various manners. The coupling means
16 can comprise, for instance, mechanical coupling
means, electronic and/or electromagnetic coupling
means and the like. The coupling means can comprise,
for instance, one or more flexible parts, cords, wires, ca-
bles, rods, chains, tires, a sprocket transmission, cam
transmission or a combination of these and/or other
means.
[0034] The fire detecting means can be designed in
different manners, and comprise, for instance, fusible
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material, material changing length-wise due to heat, bi-
metal, a temperature sensitive memory metal, a temper-
ature sensor, an odour sensor, an infrared sensor, a
thermocouple, a smoke detector and/or other means.
The detecting means can be designed for activating
each second latch 3 at or above a particular value of the
ambient temperature, for instance in the range of ap-
proximately 50 - 70C°, or at a different temperature so
that the door 1 is not automatically locked at, for in-
stance, a normal ambient temperature, for instance at
room temperature.
[0035] Further, the fire detecting means can be pro-
vided in and/or on the door 1 in various manners. The
detecting means can be integrated in, for instance, a
second latch of the door 1. In addition, the fire detecting
means can for instance be arranged at a distance from
each door latch. In that case, the fire detecting means
can be coupled to the at least one second latch 3, 3' in
various manners, for instance mechanically, electrically,
electronically, wirelessly, via communication means
and/or the like. These communication means can com-
prise, for instance, optical, radiographic, electric, digital
and/or analogous communication means or the like. The
door and/or the post can for instance be provided with
one or more top latches 3 arranged at a distance from
fire detecting means provided on the door and/or the
post.
[0036] In addition, the fire detecting means can for in-
stance be provided in different manners on/or adjacent
the door top, for instance on and/or in the door, on and/
or in the post 11 or the like. The fire detecting means
can for instance be present on or adjacent an outer sur-
face of the door 1, on or adjacent an outer surface of the
post 11 or the like so that fire can be detected rapidly.
[0037] The fire detecting means can further be de-
signed for, for instance, detecting a fire continuously, pe-
riodically and/or otherwise. Furthermore, the fire detect-
ing means can for instance be designed to form part of
a central fire alarm system or the like.
[0038] The movement of each first and/or second
latch can further be effected in various manners, for in-
stance under the influence of electric means, an elec-
tromagnet, an actuator, an electromotor, spring means,
gravity, memory metal, and a combination of these pos-
sibilities and/or other options.
[0039] For the purpose of moving each first and/or
second latch and/or for the purpose of use of electric
means, for instance an electromagnet, an actuator, sen-
sor or the like, the door can furthermore be provided with
a voltage source, for instance with one or more batteries
and/or accumulators.
[0040] Further, the spring means for bringing a latch
2, 3, 3' to a locking position can be designed in various
manners.
[0041] The at least first latch 2 can be designed in dif-
ferent manners and comprise for instance a door lock,
a door closer, an electric opener, electric door lock,
emergency lock, key card lock and the like. Further, for

instance one or more locks can be provided which can
be operated independently of the operating means 4 of
the first latch 2 for locking the door 1.
[0042] The operating means 4 of the first latch 2 can
also be designed in different manners and comprise, for
instance, mechanical operating means, electronic and/
or electromagnetic operating means or the like. The op-
erating means can comprise, for instance, one or more
door handles, door pushers, operating handles, keys,
key cards and/or a combination of these and other op-
erating means. The operating means can be arranged
so as to be movable in various manners, in various ori-
entations for instance hingedly, pivotally, translatably
and the like. Further, the at least one first latch 2 can for
instance be integrally provided with such operating
means, for instance as an unlocking bolt fixedly con-
nected to the first latch, or the like.
[0043] The at least first latch 2 and/or the operating
means 4 can be arranged at various positions, for in-
stance on or adjacent a user's height, the middle of the
door 1 and/or on one or more other positions.

Claims

1. A device for locking a door, provided with:

- at least one first latch (2) for locking the door
during normal use;

- operating means (4) for operating said first
latch (2);

- at least one second latch (3) which can be ac-
tivated under the influence of fire detecting
means (5; 105) for locking the door (1);

wherein after activation, said second latch (3) can
also be operated by the operating means (4) of said
first latch (2) for unlocking the door (1).

2. A device according to claim 1, provided with cou-
pling means (16) for coupling the operating means
(4) of said first latch (2) to said second latch (3).

3. A device according to claim 2, wherein the coupling
means (16) comprise mechanical coupling means.

4. A device according to claim 2 or 3, wherein the cou-
pling means comprise electronic and/or electro-
magnetic coupling means.

5. A device according to any one of the preceding
claims, wherein the operating means (4) comprise
mechanical operating means.

6. A device according to any one of the preceding
claims, wherein the operating means (4) comprise
electronic and/or electromagnetic operating
means.
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7. A device according to any one of the preceding
claims, wherein said fire detecting means (5; 105)
are designed for detecting fire at or adjacent a top
side (T) of the door (1).

8. A device according to any one of the preceding
claims, wherein the fire detecting means (5) com-
prise material fusible under the influence of fire.

9. A device according to any one of the preceding
claims, wherein the at least first latch (2) and the at
least second latch (3) are arranged at a distance
from each other, viewed in vertical direction.

10. A device according to any one of the preceding
claims, wherein - after assembly - the at least first
latch is located approximately adjacent the middle
of the door (1).

11. A device according to any one of the preceding
claims, provided with at least two latches (3, 3') ar-
ranged at a distance from each other.

12. A device according to any one of the preceding
claims, wherein said fire detecting means (105)
form part of a central fire alarm system.

13. A device according to any one of the preceding
claims, wherein the operating means are designed
for moving said first latch (2) between a door locking
position and a door-releasing position.

14. A device according to any one of the preceding
claims, provided with at least one first latch (2).

15. A door, provided with a device according to any one
of the preceding claims.

16. An assembly, at least provided with:

- at least one door (1);
- at least one first latch (2) for locking the door

during normal use;
- operating means (4) for operating said first

latch (2);
- at least one second latch (3) which can be ac-

tivated under the influence of fire detecting
means (5; 105) for locking the door;

wherein said second latch (3) and the operating
means (4) are coupled to each other for unlocking
the door (1), at least after activation of said second
latch.
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