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(54) LANDING DOOR OF ELEVATOR

(57)  An elevator landing door has a reinforcement
member (2) provided on a back of a door panel (1) for
enhancing rigidity. The elevator landing door has an ad-
hesive (3) for bonding the door panel (1) and the rein-
forcement member (2) together and a thermally-ex-
panding agent (4) interposed between the door panel
(1) and the reinforcement member (2). Upon exposure
to intense heat stemming from occurrence of fire or the
like, the thermally-expanding agent (4) inflates, thereby
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separating the door panel (1) from the reinforcement
member (2). Hence, there can be prevented deforma-
tion of the door panel (1), which would otherwise be
caused by a difference between the door panel (1) and
the reinforcement member (2) in terms of coefficient of
thermal expansion. As a result, the entrance of the ele-
vator can be sealed by the door panel (1) without fail,
thereby preventing intrusion of smoke and flame into a
car compartment or a hoistway.
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Description
THCHNICAL FIELD

[0001] The invention relates to a landing entrance
door for use in an elevator.

BACKGROUND ART

[0002] There has hitherto been known an elevator
landing entrance door, wherein a reinforcement mem-
ber is provided on a back of a door panel in order to
enhance the rigidity of the landing entrance door. The
construction of a conventional elevator landing entrance
door will be described by reference to Figs. 6 through 10.
[0003] Fig. 6 is a front view showing an entrance lo-
cated at an elevator hall. At the entrance, a hall floor 16
and a hoistway through which an elevator car is caused
to ascend or descend are partitioned from each other
by means of a landing entrance door consisting of two
door panels 11. A frame is formed around the entrance
from entrance pillars 14.

[0004] Fig. 7 is a schematic diagram showing a cross
section of the entrance when viewed from the right side
in Fig. 6. The door panels 11 are fitted to grooves of a
door sill 15 provided at a lower part of the entrance and
can move in the direction perpendicular to the drawing
sheet of Fig. 7.

[0005] Fig. 8 is a perspective view showing a back of
the door panels 11; that is, the surfaces of the door pan-
els 11 facing a hoistway. As shown in Fig. 8, a reinforce-
ment member 12 is fixed on the surfaces of the door
panels 11 opposite decorated surfaces thereof, for en-
hancing the rigidity of the door panels 11. Fig. 9 is a
cross-sectional view of the door panels taken along
dashed line lI-II' shown in Fig. 8. As shown in Fig. 9, the
door panels 11 and the reinforcement member 12 are
bonded together by means of a metal adhesive 13. A
non-thermoplastic adhesive is generally used as the
metal adhesive 13. As mentioned above, the door pan-
els 11 and the reinforcement member 12 are fixedly in-
tegrated together at the entrance of a conventional ele-
vator landing entrance door, thereby enhancing the ri-
gidity of the door panels.

[0006] According to the above-described convention-
al technique, the rigidity of the door panels 11 can be
enhanced by the reinforcement member 12. However,
in the event of fire, there arises a problem of the door
panels 11 being deformed with intense heat in the event
of fire or the like.

[0007] Fig. 10 is a schematic view showing the door
panels 11 when they have become deformed with in-
tense heat from the state shown in Fig. 7. As shown in
Fig. 10, when fire has arisen in a building equipped with
an elevator, the door panels 11 are heated from the hall
floor 16 of the elevator, whereby the door panels 11 and
the reinforcement member 12 become thermally ex-
panded. At this time, the extent to which the door panels
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11 are thermally expanded and that to which the rein-
forcement member 12 is thermally expanded differ from
each other, for reasons of a difference in thermal con-
ductivity or geometry between the door panels 11 and
the reinforcement member 12. However, the door pan-
els 11 and the reinforcement member 12 are completely
integrated together with the metal adhesive 13. Hence,
warpage eventually arises in the door panels 11.
[0008] For this reason, as shown in Fig. 10, clearance
existing between the entrance pillars 14 and the door
panels 11 becomes larger at the entrance. Further,
clearance existing between the door panels 11 also be-
comes larger. By way of the clearance, smoke and flame
stemming from fire enters the hoistway of the elevator
and a hoisting machine, thereby making it impossible to
maintain the fire resistance of the elevator. There also
arises a probability of fire spreading to other floors of
abuilding as a result of smoke and fire entering the hoist-
way.

[0009] Accordingly, the invention aims at providing an
elevator landing door which can prevent occurrence of
warpage and deformation of door panels which would
otherwise be caused with intense heat and prevent leak-
age of smoke and flame even if fire has arisen in a build-

ing.
DISCLOSURE OF THE INVENTION

[0010] The invention is directed toward an elevator
landing door having a reinforcement member for en-
hancing rigidity and comprising a door panel, a rein-
forcement member provided on a back of the door pan-
el, an adhesive for bonding the door panel and the re-
inforcement member together, and a thermally-expand-
ing agent interposed between the door panel and the
reinforcement member. When the door panel is heated
by fire or the like, the thermally-expanding agent inter-
posed between the door panel and the reinforcement
member inflates, thereby separating the reinforcement
member from the door panel. Therefore, even if a differ-
ence exists between the door panel and the reinforce-
ment member in terms of coefficient of thermal expan-
sion or geometry, no warpage or deformation arises in
the door panel. Accordingly, there can be prevented in-
trusion of flame and smoke into ahoistway by way of an
entrance of the elevator, which would otherwise be
caused when the landing door panel is heated during
fire, thus enhancing the fire protection performance and
safety of the elevator landing door.

[0011] The invention is directed toward the thus-im-
proved elevator landing door, wherein the thermally-ex-
panding agent is formed from inorganic material. Use of
inorganic material for the thermally-expanding agent
prevents generation of smoke or flame on the back of
the door panel and enhances the fire protection perform-
ance of the elevator landing door.

[0012] The invention is directed toward the thus-im-
proved elevator landing door, wherein the door panel
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and the reinforcement member are connected together
by a joint piece. Even when the thermally-expanding
agent has inflated as a result of occurrence of fire, there-
by separating the reinforcement member from the door
panel, the reinforcement member remains connected to
the door panel with the joint piece. Hence, falling of the
reinforcement member into the hoistway can be pre-
vented.

[0013] The invention is directed toward the thus-im-
proved elevator landing door, wherein a recessed sec-
tion into which the thermally-expanding agent is to be
inserted is formed in the reinforcement member. The re-
cessed section is formed in the reinforcement member,
whereby the thermally-expanding member is enclosed
by the reinforcement member and the door panel.
Hence, force can be applied, without fail, in a direction
in which the reinforcement member is separated by
means of volume expansion of the thermally-expanding
member.

[0014] The invention is directed toward the thus-im-
proved elevator landing door, wherein the adhesive is
formed from a thermoplastic adhesive. Since the ther-
moplastic adhesive becomes soft in the event of fire, the
door panel and the reinforcement member can be reli-
ably separated from each other by means of an increase
in the volume of the thermally-expanding material.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a perspective view showing an elevator
landing door according to a first embodiment of the
invention;

Fig. 2 is a horizontal cross-sectional view showing
the elevator landing door of the first embodiment;
Fig. 3 is a horizontal cross-sectional view showing
that the elevator landing door of the first embodi-
ment is heated;

Fig. 4 is a horizontal cross-sectional view showing
an elevator landing door according to a second em-
bodiment of the invention;

Fig. 5 is a horizontal cross-sectional view showing
that the elevator landing door of the second embod-
iment is heated,;

Fig. 6 is a schematic view showing the front appear-
ance of a conventional elevator landing door;

Fig. 7 is a side cross-sectional view showing a side
surface of the conventional elevator landing door;
Fig. 8 is a perspective view showing the convention-
al elevator landing door;

Fig. 9 is a horizontal cross-sectional view showing
the conventional elevator landing door; and

Fig. 10 is a side cross-sectional view showing that
the conventional elevator landing door is heated
and that door panels become resultantly warped.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] The invention will be described in more detail
by reference to the accompanying drawings.

[0017] Fig. 1is a perspective view showing an eleva-
tor landing door according to a first embodiment of the
invention. Fig. 2 is a view showing a cross section of the
landing door taken along a dashed line I-I' shown in Fig.
1. As shown in Figs. 1 and 2, a reinforcement member
2 is provided on the back of a door panel 1, and the
reinforcement member 2 and the door panel 1 are bond-
ed together with an adhesive 3. Here, according to the
invention, a thermoplastic adhesive is used as the ad-
hesive 3.

[0018] A thermally-expanding agent 4 is interposed
between the door panel 1 and the reinforcement mem-
ber 2. The thermally-expanding agent 4 is formed from
an expanded material having a large bulk modulus and
which, preferably, is an inorganic material. A recessed
section 2a is formed in the surface of the reinforcement
member 2 facing the doorpanel 1, bymeans of bending.
The thermally-expanding agent 4 is inserted into the re-
cessed section 2a.

[0019] Fig. 3 shows a state in which the door panel 1
having such a construction has been heated by fire or
the like. Fig. 3 is a view showing a cross section of the
door panel 1 taken along a dashed line I-I' shown in Fig.
1. As shown in Fig. 3, when the door panel 1 is heated,
the thermoplastic adhesive 3 becomes soft, and the
bond strength existing between the door panel 1 and the
reinforcement member 2 becomes weak. Meanwhile,
the thermally-expanding agent 4 becomes expanded
when heated,whereby the volume of the thermally-ex-
panding agent is increased. As a result, the thermally-
expanding agent 4 exerts force on the reinforcement
member 2 and the door panel 1 in a direction in which
the reinforcement member 2 and the door panel 1 are
separated from each other. When the force that is ex-
erted by the thermally-expanding agent 4 so as to sep-
arate the reinforcement member 2 from the door panel
1 has become greater than the bond strength exerted
by the adhesive 3 between the reinforcement member
2 and the door panel 1, the reinforcement member 2 is
separated from the door panel 1 in the manner as shown
in Fig. 3. As a result of the door panel 1 having been
separated from the reinforcement member 2, there can
be prevented occurrence of warpage or deformation in
the door panel 1, which would otherwise be caused by
a difference between the reinforcement member 2 and
the door panel 1 in terms of coefficient of thermal ex-
pansion or geometry.

[0020] Thereby, the plane characteristic of the door
panel 1 is maintained at the same level as that achieved
before the door panel 1 is heated, no clearance arises
between the door panel 1 and an entrance of an elevator
hall. Therefore, even in the case of an elevator in which
a single entrance is opened and closed through use of
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a plurality of door panels 1, no clearance arises between
the door panels 1. Accordingly, there can be prevented
intrusion of smoke or flame due to fire, which would oth-
erwise arise from an entrance of an elevator hall toward
a hoistway or a hoisting machine.

[0021] The thermally-expanding agent 4 is formed
from an inorganic material, thereby preventing genera-
tion of smoke or fire, which would otherwise arise behind
a door panel. Hence, the fire protection performance of
the door panel can be enhanced.

[0022] Next, an elevator landing door according to a
second embodiment of the invention will be described
by reference to Figs. 4 and 5. As shown in Figs. 4 and
5, the elevator landing door of the second embodiment
is realized by connecting the door panel 1 and the rein-
forcement member 2, both being described in connec-
tion with the first embodiment, through use of one joint
piece 5 or a plurality of joint pieces.

[0023] Fig. 4 is a cross-sectional view showing the
door panel 1 and the reinforcement member 2 before
heating. As shown in Fig. 4, the joint pieces 5 to be used
for connecting the reinforcement member 2 and the door
panel 1 are formed from, e.g., a metal plate or wire or a
plate or wire f ormed from inorganic material. One end
of each joint piece is fastened to the reinforcement
member 2, and the other end is fastened to the door
panel 1. The elevator landing door is identical with that
described in connection with the first embodiment, ex-
cept for the joint pieces 5.

[0024] Fig. 5 shows that the elevator landing door of
the second embodiment has become heated. When the
landing door is heated in the same manner as in the
case shown in Fig. 3, the thermally-expanding agent 4
inflates, thereby separating the reinforcement member
2 from the door panel 1. In the second embodiment, at
this time, the reinforcement member 2 and the door pan-
el 1 are connected together by the joint pieces 5. Hence,
even when the bonding section formed from the adhe-
sive 3 has been peeled, complete separation of the re-
inforcement member 2 from the door panel 1 is prevent-
ed. Accordingly, there can be prevented separation of
the reinforcement member 2 from the panel 1 and falling
of the separated reinforcement member 2 into a hoist-
way, which would otherwise be caused during fire, or
infliction of damage to other members such as a com-
munication cable or a car compartment, which would
otherwise be caused by falling of the reinforcement
member 2.

INDUSTRIAL APPLICABILITY

[0025] As has been described, an elevator landing
door of the invention prevents intrusion of fire and
smoke into a hoistway by way of an entrance of an ele-
vator, which would otherwise be caused when a door
panel is heated in the event of fire or the like. The ele-
vator landing door is useful for a variety of elevators and
lifts, as an elevator landing door whose fire protection
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performance and safety have been enhanced.

Claims

1.

An elevator landing door comprising:

a door panel;

a reinforcement member provided on a back of
the door panel; an adhesive to be used for
bonding the door panel and the reinforcement
member together; and

a thermally-expanding agent interposed be-
tween the door panel and the reinforcement
member.

The elevator landing door according to claim 1,
wherein the thermally-expanding agent is an inor-
ganic material.

The elevator landing door according to claim 1 or 2,
further comprising:

a joint piece for connecting the door panel and
the reinforcement member together.

The elevator landing door according to any one of
claims 1 through 3, wherein a recessed section into
which the thermally-expanding agent is inserted is
formed in the reinforcement member.

The elevator landing door according to any one of
claims 1 through 4, wherein the adhesive is a ther-
moplastic adhesive.
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