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(54) DOOR DEVICE OF ELEVATOR

(57) In an elevator door apparatus, a pivoting mem-
ber pivoting around a pivoting shaft together with opening
and closing operations of a door main body is mounted FIG 1
to a door main body. A connecting rope is connected
between the pivoting member and a fixed portion fixed
relative to a landing entrance. A vertically-movable mov-
able covering body is disposed on a lower end portion of B
the door main body. The movable covering body is con-
nected to the pivoting member, and covers a gap be- f
tween the lower end portion of the door main body and
a floor portion of the entrance by coming into contact with
the floor portion. In a door closed state, the movable cov-
ering body is placed in contact with the floor portion, and
during a door opening operation, the pivoting member is
pivoted such that the movable covering body separates
from the floor portion.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
door apparatus having a door main body for opening and
closing a landing entrance or a car entrance.

BACKGROUND ART

[0002] In conventional elevators, such as that dis-
closed in Japanese Patent Laid-Open No. HEI 8-67486
(Gazette), for example, constructions are disclosed in
which a gap between a lower end portion of a landing
door and a landing doorsill is covered by disposing a
lower portion packing for contacting a doorsill groove on
the lower end portion of the landing door. However, in
constructions of this kind, since the lower portion packing
slides during opening and closing of the landing door
while still in contact with the doorsill groove, there is a
risk that sliding noise may be generated. Since it is nec-
essary to change abraded lower portion packing fre-
quently, costs are increased and complicated mainte-
nance procedures are required.

[0003] Inconventional elevators such as thatdisclosed
in Japanese Utility Model Registration Abstract No.
3032400, a covering body is disclosed that is displaced
obliquely downward during door closing to cover the gap
between the lower end portion of the landing door and
the doorsill. However, in constructions of this kind, it has
been necessary to strictly adjust and maintain the mount-
ed position of the covering body. This is because if the
covering body comes into contact with the doorsill before
the landing door is completely closed, a situation arises
in which the landing door cannot be fully closed, and if,
ontheother hand, thelanding door reaches a fully-closed
state before the covering body comes into contact with
the doorsill, a gap will remain. Consequently, mounting
and maintenance of the covering body require compli-
cated procedures.

DISCLOSURE OF THE INVENTION

[0004] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator door apparatus capable of more reliably
covering a gap at alower end portion of a door main body
in a door closed state, while maintaining opening and
closing operation performance of the door main body.

[0005] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator door apparatus including: a door main body
for opening and closing an entrance; a pivoting member
mounted to the door main body, pivoting around a pivot-
ing shaft together with opening and closing operations
of the door main body; a connecting rope connected be-
tween the pivoting member and a fixed portion that is
fixed relative to the entrance; and a movable covering
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body disposed so as to be vertically movable on a lower
end portion of the door main body, and connected to the
pivoting member, for covering a gap between the lower
end portion of the door main body and a floor portion of
the entrance by coming into contact with the floor portion,
the pivoting member being pivoted such that the movable
covering body is placed in contact with the floor portion
in a door closed state, and the movable covering body
separates from the floor portion during a door opening
operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Figure 1 is a rear elevation showing a door closed
state of an elevator landing door apparatus accord-
ing to Embodiment 1 of the present invention;
Figure 2 is a rear elevation showing a door open
state of the landing door apparatus in Figure 1;
Figure 3 is a rear elevation showing part of the land-
ing door apparatus in Figure 1 enlarged;

Figure 4 is a cross section taken along line IV - IV in
Figure 3;

Figure 5 is a rear elevation showing part of the land-
ing door apparatus in Figure 2 enlarged;

Figure 6 is a cross section taken along line VI - VI in
Figure 5;

Figure 7 is a rear elevation showing a door open
state of an elevator landing door apparatus accord-
ing to Embodiment 2 of the present invention;
Figure 8 is a rear elevation showing a door closed
state of an elevator landing door apparatus accord-
ing to Embodiment 3 of the present invention; and
Figure 9 is a rear elevation showing a door open
state of the landing door apparatus in Figure 8.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0008] Figure 1 is a rear elevation showing a door
closed state of an elevator landing door apparatus ac-
cording to Embodiment 1 of the present invention (figure
viewed from a hoistway side), Figure 2 is a rear elevation
showing a door open state of the landing door apparatus
in Figure 1, Figure 3 is a rear elevation showing part of
the landing door apparatus in Figure 1 enlarged, Figure
4 is a cross section taken along line IV - IV in Figure 3,
Figure 5 is a rear elevation showing part of the landing
door apparatus in Figure 2 enlarged, and Figure 6 is a
cross section taken along line VI - VI in Figure 5.

[0009] Inthe figures, a door apparatus housing 1 func-
tioning as a fixed portion is secured above a landing en-
trance 20. A door rail 2 extending parallel to a direction
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of frontage of the landing entrance 20 is secured to the
door apparatus housing 1. The landing entrance 20 is
opened and closed by a pair of door main bodies 3. Open-
ing and closing of the door main bodies 3 is guided by
the door rail 2.

[0010] A door hanger 4 for suspending the door main
bodies 3 from the door rail 2 is secured to an upper end
portion of each of the door main bodies 3. A plurality of
hanger rollers 5 rolling along the door rail 2 are disposed
on each of the door hangers 4. The door main bodies 3
are opened and closed together with opening and closing
of a car door by a driving force from a door motor mounted
to a car.

[0011] A plurality of door feet 6 are mounted to lower
end portions of each of the door main bodies 3. A landing
doorsill 7 is secured to a floor portion of the landing en-
trance. A doorsill groove 7a into which the door feet 6
are inserted is disposed on the landing doorsill 7. The
doorsill groove 7a extends in a direction of frontage of
the landing entrance 20, and guides the lower end por-
tions of the door main bodies 3 during opening and clos-
ing.

[0012] A pivoting lever 9 functioning as a pivoting
member that is pivotable around a pivoting shaft 8 is
mounted to a back surface of each of the door main bod-
ies 3. The pivoting levers 9 are pivoted together with
opening and closing operations of the door main bodies
3. The pivoting levers 9 have first and second connecting
portions 9a and 9b. The first and second connecting por-
tions 9a and 9b are disposed on opposite sides of the
pivoting shaft 8 from each other. A distance from the piv-
oting shaft 8 to the first connecting portion 9a is greater
than a distance from the pivoting shaft 8 to the second
connecting portion 9b.

[0013] A connectingrope 11 is connected between the
first connecting portion 9a of each of the pivoting levers
9 and a central portion of the door apparatus housing 1
in a direction of frontage. A plurality of rotatable connect-
ing rope guide rollers 13a to 13c for directing the con-
necting ropes 11 toward the pivoting levers 9 are dis-
posed on the door hangers 4 and the door main bodies 3.
[0014] A vertically-movable movable covering body 14
is disposed on a lower end portion of each of the door
main bodies 3. The movable covering bodies 14 cover
gaps between the lower end portions of the door main
bodies 3 and an upper surface of the landing doorsill 7
by coming into contact with the landing doorsill 7 when
in a door closed state. The movable covering bodies 14
are placed separably in contact with the landing doorsill
7 on a landing side of the doorsill groove 7a.

[0015] In addition, the movable covering bodies 14
have: a covering body base 15; and a covering member
16 secured to a lower end portion of the covering body
base 15, and placed separably in contact with the landing
doorsill 7. An engaging portion 15a is disposed on an
upper end portion of the covering body base 15. The
covering member 16 extends over an entire width direc-
tion of a door main body 3. The covering member 16 is
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constituted by a highly-airtight material for such as rub-
ber, etc., for example.

[0016] A pair of hook guides 17 extending in a vertical
direction are mounted parallel to each other below the
pivoting lever 9 on the back surface of each of the door
main bodies 3. Hooks 18 for engaging with the engaging
portions 15a are disposed between the hook guides 17.
A hook roller 19 rolling along a hook guide 17 is disposed
at each of first and second end portions of the hook 18.
The hooks 18 are vertically movable so as to be guided
by the hook guides 17.

[0017] Shortropes 21 are connected between the sec-
ond connecting portions 9b of the pivoting levers 9 and
the hooks 18. A rotatable direction-changing roller 22 on-
to which the short rope 21 is wound is disposed above
the pivoting lever 9 on the back surface of each of the
door main bodies 3. The direction-changing roller 22 in-
verts the direction of the short rope 21. A plurality of ro-
tatable short rope guide rollers 23a and 23b for directing
the short ropes 21 from the direction-changing rollers 22
to the hooks 18 are disposed on the back surfaces of the
door main bodies 3.

[0018] Weights 10 functioning as a forcing means for
forcing the pivoting levers 9 in such a direction that the
movable covering bodies 14 come into contact with the
landing doorsill 7 are mounted to end portions of the piv-
oting levers 9 near the first connecting portions 9a. The
connecting ropes 11 and the connecting rope guide roll-
ers 13a to 13c are disposed such that the door main
bodies 3 are forced in a door closing direction by the
weights 10.

[0019] Next, operation will be explained. In the door
closed state, the pivoting levers 9 are held in the state in
Figure 1, and tension is applied to the connecting ropes
11 by gravity acting on the weights 10. The covering
members 16 are in contact with the upper surface of the
landing doorsill 7, and gaps between the lower end por-
tions of the door main bodies 3 and the upper surface of
the landing doorsill 7 are covered by the movable cover-
ing bodies 14. Thus, smoke generated by fire is prevent-
ed from entering the hoistway through the gaps between
the lower end portions of the door main bodies 3 and the
upper surface of the landing doorsill 7.

[0020] When a door opening operation is started, the
door main bodies 3 are moved in a door opening direction
against the force from the weights 10 on the door main
bodies 3. Thus, the pivoting levers 9 are pivoted in such
a direction that the first connecting portion 9a and the
weights 10 are displaced upward. The movable covering
bodies 14 are raised and separated from the landing
doorsill 7 by the pivoting of the pivoting levers 9. During
a door closing operation, the movable covering bodies
14 gradually descend, and the covering members 16
come into contact with the landing doorsill 7 at the time
of completion of the door closing operation. Consequent-
ly, the movable covering bodies 14 do not slide on the
landing doorsill 7 during the opening and closing opera-
tions, preventing abrasion of the covering members 16
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and the occurrence of noise.

[0021] In a landing door apparatus of this kind, be-
cause the movable covering bodies 14 are made to be
placed in contact with the landing doorsill 7 in a door
closed state, and the movable covering bodies 14 do not
come into contact with the landing doorsill 7 during open-
ing and closing operations, gaps at lower end portions
of the door main bodies 3 can be covered in the door
closed state while maintaining opening and closing op-
eration performance of the door main bodies 3. Thus,
smoke insulation and sound insulation can be improved.
[0022] Because the connecting ropes 11 are connect-
ed between the pivoting levers 9 and the door apparatus
housing 1 to pivot the pivoting levers 9 together with the
opening and closing of the door main bodies 3, and the
movable covering bodies 14 are made to be placed in
contact with and separated from the landing doorsill 7 by
this pivoting of the pivoting levers 9, the construction can
be simplified, and mounting and adjustment can be fa-
cilitated.

[0023] Inaddition, because the movable covering bod-
ies 14 are placed separably in contact with the landing
doorsill 7 on a landing side of a doorsill groove 7a, smoke
can be prevented from penetrating inside a panel of the
door main bodies 3, and smoke can also be prevented
from passing through the panel, and penetrating into the
hoistway. Furthermore, damage to the covering mem-
bers 16 can be checked easily from the landing side, also
enabling workability during maintenance to be improved.
[0024] Still furthermore, because the connecting rope
guiderollers 13ato 13cfor directing the connecting ropes
11 toward the pivoting levers 9 are disposed on the door
hangers 4 and the door main bodies 3, the connecting
ropes 11 can easily be prevented from interfering with
the other machinery.

[0025] Furthermore, because the distance from the
pivoting shaft 8 to the first connecting portion 9ais greater
than the distance from the pivoting shaft 8 to the second
connecting portion 9b, the stroke of the movable covering
bodies 14 can be made smaller than the opening and
closing stroke of the door main bodies 3, enabling space
occupied by the movable covering bodies 14 to be re-
duced.

[0026] In addition, because the connecting ropes 11
are disposed such that the door main bodies 3 are forced
in a door closing direction by the weights 10, itis no longer
necessary for a means for forcing the door main bodies
3 in the door closing direction to be disposed separately,
enabling the construction to be simplified.

[0027] Still furthermore, because the weights 10 are
used for the forcing means, the construction is simple,
and a stable force can be generated irrespective of the
position of the door main bodies 3.

Embodiment 2

[0028] Next, Figure7isarearelevation showingadoor
open state of an elevator landing door apparatus accord-
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ing to Embodiment 2 of the present invention.

[0029] In the figure, a pivoting lever 31 functioning as
a pivoting member that is pivotable around a pivoting
shaft 30 is mounted to a back surface of each of door
main bodies 3. The pivoting levers 31 are pivoted togeth-
er with opening and closing operations of the door main
bodies 3. The pivoting levers 31 have first and second
connecting portions 31a and 31b. The first and second
connecting portions 31a and 31b are disposed on the
same side of a pivoting shaft 30 as each other. A distance
from the pivoting shaft 30 to the first connecting portion
31ais greater than a distance from the pivoting shaft 30
to the second connecting portion 31b.

[0030] A connectingrope 11 is connected between the
first connecting portion 31a and a central portion of a
door apparatus housing 1 in a direction of frontage. Short
ropes 21 are connected between the second connecting
portions 31b and the hooks 18. A plurality of rotatable
short rope guide rollers 32a and 32b for directing the
short ropes 21 from the second connecting portions 31b
to the hooks 18 are disposed on the back surfaces of the
door main bodies 3.

[0031] Weights 10 functioning as a forcing means for
forcing the pivoting levers 9 in such a direction that the
movable covering bodies 14 come into contact with the
landing doorsill 7 are mounted to end portions of the piv-
oting levers 31 near the first connecting portions 31a.
The connecting ropes 11 are disposed such that the door
main bodies 3 are forced in a door closing direction by
the weights 10. The rest of the construction is similar to
that of Embodiment 1.

[0032] If the first and second connecting portions 31a,
31b are disposed on the same side of the pivoting shaft
30 in this manner, similar effects to those in Embodiment
1 can also be achieved.

[0033] Moreover, in Embodiments 1 and 2, weights 10
are used for the forcing means, but the forcing means is
not limited to weights, and a torsion spring, etc., can also
be used, for example.

[0034] A spring for pressing a movable covering body
against a doorsill may also be disposed between a door
main body and a movable covering body as a forcing
means.

[0035] In addition, weights may also be mounted to a
movable covering body.

[0036] Still furthermore, use may also be made of the
deadweight of amovable covering body to make the mov-
able covering body function as a weight.

Embodiment 3

[0037] Next, Figure 8is arear elevation showingadoor
closed state of an elevator landing door apparatus ac-
cording to Embodiment 3 of the present invention, and
Figure 9 is a rear elevation showing a door open state of
the landing door apparatus in Figure 8.

[0038] In Embodiment 1, connecting ropes 11 were
connected to a central portion in a direction of frontage
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of the door apparatus housing. 1, but in Embodiment 3,
connecting ropes 11 are connected to end portions in the
direction of frontage of the door apparatus housing 1. For
this reason, door main bodies 3 are forced in a door open-
ing direction due to gravity acting on weights 10. How-
ever, since the door main bodies 3 are locked in a door
closed position in a door closed state, the door main bod-
ies 3 will not perform a door opening operation automat-
ically unless the lock is released.

[0039] In Embodiment 1, since directions of operation
of the second connecting portions 9b and directions of
operation of the movable covering bodies 14 were in op-
posite directions, direction-changing rollers 22 were
used, but In Embodiment 3, since the directions of oper-
ation of the second connecting portions 9b and the mov-
able coveringbodies 14 are the same, direction-changing
rollers are unnecessary. The rest of the construction is
similar to that of Embodiment 1.

[0040] In a construction of this kind, because the mov-
able covering bodies 14 are placed in contact with the
landing doorsill 7 in a door closed state, and the movable
covering bodies 14 do not come into contact with the
landing doorsill 7 during opening and closing operations,
gaps at lower end portions of the door main bodies 3 can
also be covered in the door closed state while maintaining
opening and closing operation performance of the door
main bodies 3. Thus, smoke insulation and sound insu-
lation can be improved.

[0041] Because the connecting ropes 11 are connect-
ed between the pivoting levers 9 and the door apparatus
housing 1 to pivot the pivoting levers 9 together with the
opening and closing of the door main bodies 3, and the
movable covering bodies 14 are made to be placed in
contact with and separated from the landing doorsill 7 by
this pivoting of the pivoting levers 9, the construction can
be simplified, and mounting and adjustment can be fa-
cilitated.

[0042] Moreover, in Embodiments 1 to 3, a pivoting
lever and a movable covering body were connected by
ashortrope, butitis also possible to make the connection
by a link member, for example.

[0043] In Embodiments 1 to 3, landing door appara-
tuses were explained, but the present invention can also
be applied to car door apparatuses, enabling sound in-
sulation and smoke insulation to be improved. In that
case, itis preferable for a movable covering body to come
into contact with a floor portion on a cab interior portion
side of a doorsill groove of the car.

[0044] Inaddition, the presentinvention can be applied
to centrally-opening door apparatuses and to side-open-
ing door apparatuses, and can also be applied to single
panel door apparatuses and door apparatus having a
plurality of panels.

Claims

1. An elevator door apparatus comprising:
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a door main body for opening and closing an
entrance;

a pivoting member mounted to the door main
body, pivoting around a pivoting shaft together
with opening and closing operations of the door
main body;

a connecting rope connected between the piv-
oting member and a fixed portion that is fixed
relative to the entrance; and

a movable covering body disposed so as to be
vertically movable on a lower end portion of the
door main body, and connected to the pivoting
member, for covering a gap between the lower
end portion of the door main body and a floor
portion of the entrance by coming into contact
with the floor portion,

wherein the pivoting member is pivoted such
that the movable covering body is placed in con-
tact with the floor portion in a door closed state,
and the movable covering body separates from
the floor portion during a door opening opera-
tion.

2. The elevator door apparatus according to Claim 1,
wherein:

the entrance is a landing entrance;

door feet are disposed on a lower end portion
of the door main body; and

the movable covering body is placed separably
in contact with a floor portion on a landing side
of a doorsill groove into which the door feet are
inserted.

3. The elevator door apparatus according to Claim 1,
wherein:

the entrance is a car entrance;

door feet are disposed on a lower end portion
of the door main body; and

the movable covering body is placed separably
in contact with a floor portion on a cab interior
portion side of a doorsill groove into which the
door feet are inserted.

4. The elevator door apparatus according to Claim 1,
wherein rotatable connecting rope guide rollers for
directing the connecting rope toward the pivoting
member are disposed on the door main body.

5. The elevator door apparatus according to Claim 1,
wherein the pivoting member has a first connecting
portion to which the connecting rope is connected,
and a second connecting portion connected to the
movable covering body, a distance from the pivoting
shaft to the first connecting portion being greater
than a distance from the pivoting shaft to the second
connecting portion.
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The elevator door apparatus according to Claim 1,
further comprising a forcing means for forcing the
pivoting member in such a direction that the movable
covering body comes into contact with the floor por-
tion.

The elevator door apparatus according to Claim 6,
wherein the connecting rope is disposed such that
the door main body is forced in a door closing direc-
tion by the forcing means.

The elevator door apparatus according to Claim 6,
wherein the forcing means is a weight mounted to
the pivoting member.

The elevator door apparatus according to Claim 1,
wherein the fixedportion is a door apparatus housing
fixed above the entrance, to which a door rail for
guiding opening and closing of the door main body
is mounted.
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FIG. 1
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FIG. 3
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