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ELEVATOR APPARATUS

BACKGROUND OF THE INVENTION

" Field of the Invention:

The present invention relates to an elevator

.apparatus,' especially an elevator having an wunlocking

~mechanism for opening a double-leaf door provided'at a side

of an entrance and exit at an elevator stop from a side of the

door.

Description of the Related Art:

As described by Japanese Patent Laid-Open
No.263370/1994, an unlocking mechanism of a conventional
elevator apparatus to which an unlocking mechanism is provided
to open its double-leaf door at a side of an entrance and exit
of an elevator stop from a side of the door, includes hooks,
each one of the hooks being releasably engaged with a latch
provided at a fixed member, and a movable part whose moving
direction is guided by a fixed guidénce member provided at the
vicinity of the hooks, wherein the movable part is constructed
so that the hooks are released from the latch by operating the
movable part from the side of the elevator stop.

However, it became clear that vibration by the opening
or closing of the door is transferred to the movable part, and

noises are generated due.to the knocking between the movable
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part and such a member érovided at thé vicinity of the mbvable
part as the fixed guidance member when the .door at .the.
elevator stop is opened or closed, linking ﬁd the opening or
closihg of a door provided at a side of a cage by releasing

the hooks from the latch, sincg; in the unlocking mechanism

of the above-mentioned elevator apparatus, the movable part

is only slidably provided at the fixed guidance member.-:

SUMMARY OF THE INVENTION
Objects of the inQention:

The object of the present invention is to offer ah
elevator apparatus having an unlocking mechanism by which
noises are not generated in the opening or closing of the
door.

Methods Solving the Problems:

In order to attain the above-mentioned object, ihe
present invention provides an elevator apparatus having a
double-leaf door located at a side of an entrance and exit of
an elevator stop, a hook provided at each leaf of tpe double-
leaf door, a latch releasably engaged with the each hook
provided at a fixed member, and an unlocking mechanism
including a movable part for unlocking an engagement of the
latch and each hook by operating said movable part from a side
of said elevator stop, the elevator apparatus comprising:
means for releasably fastening the movable part at a position

where the movable part positions by its weight, in a non-
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eperation state of the unlocking mechanism.
And, such physical force, mechanism.or_material as
magnetic force, elastic material, a hydraulic machine,

electrical equipment and so forth can be applied to said

fastening means.

Since, as menﬁioned above, an elevator apparatus of
the present inventien has the means for releasably'fastening
the movable part in the non-operatlon state of the unlocklng
mechanlsm, the both hooks can be released from the latch by
operating the hooks from the side of an elevator stop, and
noiees are not generated due to the knocking between the
movable part and such a member provided at the vicinity of the
movable part as the fixed guidance member eince the movable
pafe is fasten to a fixed member at its vicinity by the
fastening means and does not vibrate even if vibratioh_of the

door is caused when the door is opened or closed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1l is a front view showing a main part of an
elevator apparatus of an embodiment of the present invention.

Fig.2 is an enlarged cross-sectional view along a A-A
line of the elevator apparatus shown by Fig.l.

Fig.3 is an enlarged view of an unlocking meChanism.
of the elevator apparatus shown by Fig.l.

Fig.4 is a front view showing a main part of an

elevator apparatus of another embodiment of the present
e = .
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'Fig.5 is a front view showing a main part of an

‘elevator apparatus of further another embodiment of the

present invention.

Fig.6 is a front view showing a main part of an

‘elevator apparatus of further another embodiment of the

present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Hereinafter, embodiments of the present.invention is
explained by referring to drawings.

.Fig.l is a front view showing a main part of an
elevator apparatus of an embodiment of the present invention,
and Fig.2 is a cross-sectional view along a line A-A.

Leaves 1A and 1B of a door each of which are opened
in the right and left directions at the center, respéctively
, have hangers 2A and 2B at their upper parts, to each of
which each of rollers 3A and 3B is rotatably and pivotally
connected. And, the rollers 3A and 3B are rotatably provided
on a rail 4 horizontally fixed to a hanger case 5. By the
above-mentioned structure, the door leaves 1A and 1B at the
side of an elevator stop are horizontally movable, and opened
or closed by a door openin§ mechanism (not shown by a figure)
provided at the side of a cage, together with a door of the
cage. The hanger case 5 for supporting the rail 4 is fixed to

a building wall 6. And, hooks 9A and 9B are rotatably
s SR e TP A
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connected to the .héngers 2A and 2B via axes 7A and 73,
respecti#ely. Then, at the positions opposite to the hooks 9a

énd QB,Iupward latching parts 10A and 10B with which the

downward hooks 9A and 9B are engaged, are fixed to the hanger -

case 5, and the.Latching parfs compose a latch 10. Usually,
in the cloéing staﬁe'of a doér, the hoocks 9A and 9B are
engaged with the latching parts 10A and 10B, and the latching
state of the hooks is held by push springs 11A and 11B
pushing the hooks 9A.and.9B in the latching direction. Then,
the locking mechanism is composed of £he hooks 9A and 9B, the
latch 10 and the push springs 11A and 11B.

As shown in Fig.2, at the building wall 6 an entrance
and exit of an elevator is constructed, 1leading to an
elevating space. And, a peripheral part of the entrance and
exit is rimmed by a three-way frame composed of a pair of
vertiéal frames 13V and a horizontal frame 13H, and a door
sill ( not shown by the figure ) arranged between the bottom
parts of the vertical frames 13V. At the entrance and exit
part, such the leaves 1A and 1B of a door at the side 6f an
elevator stop as mentioned above are arranged so that the
leaves wall up the entrance and exit space in ﬁhe door closing
state. | |

The locked state of the door by the above-mentioned
locking mechanism is unlocked by giving the torque in the
releasing direction to the hooks 9A and 93 1n operat;ons for

opening of the door at the side of a cage together with the
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door leaves 1A and lB at the 51de of an elevator stop wit

door opening mechan1sm for openlng and closing the door at the

‘side of the cage. The above-mentioned locking mechanism has

such a structure that the locked state of the leaves 1A ahd

1B of the double-leaf door at the side of an elevator stop can

be also released by insérting a key 15 through a’ penetrating

hole 14, formed at the horizontal frame 13H as shown in Figs.1
and 2, of the unlocking mechanism, £from the side of- an
elevator stop and by giving the torque in the releasing
direction to the hooks 9# and 9B. In the following, the
unlocking mechanism is explained.

As shown by Fig.3 which is an enlarged view of the
main part of the composition shown by Fig.l, the unlocking
mechanism is composed of 'a horizontal movable part 20A
provided at the position to which the key 15 is inserted
through the penetrating hole 14 as occasions need, a vertical
part 20B provided at the horizontal movable part 20A in a
body, guiding means, fixed to the hanger case 5, for guiding
the vertical motion of the vertical part 20B, . and push
pedestals 12A and 12B, provided under the hooks 9A and 9B, for
giving the torque in the releasing direction to the hooks 9A
and 9B with the horizontal movable part 20A. The movable part
20 is composed of the horizontal movable part 20A and the
vertical part 20B, and the horizontal movable part 20A is
embarked on fixed plates 19A and 19B fixed to the hahger case

at the vicinity of the plates so as to be arranged at the
a5 To dbe arranged &
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placé where“the horizontal movabie fari can be driven'by tﬁe
inserted key..Theh; magnets 16A and 16B of a sheet type is
fixed to either the bottom face of the horizontal movable part
20A or the top face of the fixed plates 19A and 19B. In the
embodiment, the magneté léA aﬁd 16B are fixgd to the top face
of the fixed plates 19A and 19B. And; the verﬁical.part 20B
has an engagement part 21 over the guiding means 18. The
engagement part 21 striies the top of the guiding means when
the vertical part 20B moves &ownward by its weight, and the
further downward movement of the vertical part 20B is stopped.
A magnet of a sheet type 17 is fixed to eifher the bottom face
of the engagement part 21C or the top face of the guidiﬁg means
18. In the embodiment, the magnet 17 is fixed to the top face
of the guiding means 18. Further, the horizontal movable part
20A has its length of extending over the push pedestals 12A
and 12B, and the locked state of the latch 10 shown by Fig.1l
is released by the torque to the hooks 9A and 9B given by the
upﬁard motion of the horizontal movable part 20A via the push
pedestals 12A and 12B, as shown by the chain double-dashed
lines in Figs.l and 3.

Therefore, in the non-aperation state of the unlocking
mechanism, that is, in the operation state of the locking
mechanism wherein the movable part 20 positions on the top
face of the fixed plates by its weight, the maghets 16A and

16B suck and fasten the horizontal movable part 20A, and the

magnet 17 fastens the engagement part 20C. Then, noises are
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ﬁot-generated due to the kngcking between the movablé part and
such a member prdvided'at the vicinity of the movable éart as
the fixed plates 19A and 19B or the guiding means 18 since the.
fastened sfate of the movable part 20 is kept as ghown by the
figure and it dbes noﬁ vibrate even if vihration of the door
is caused when the elevator.stops at the elevator stép and its
door is opened of.ciosed. Although the arrangement of the
magnets 16A and 16B is impiemented between the horizontal
movable part 20A and the fixed plates 19A and 1§B, and the
arrangement of the magnet 17 hetween the engagemenﬁ part 20C
and the guiding means 18, in tﬁe embodiment, even one of the
above-mentioned two magnet arrangements is available and such
fastening meané.is applicable to another unlocking mechanism
of a different composition.

Fig.4 is a front view showing an unlbcking mechanism
of an elevator apparatus of another embodiment of the present
invention.

Similarly as the emhodiment shown by Fig.3, the
unlocking mechanism is composed of the movable. part 20
constructed by a horizontal movable part 20A provided at the
position to which the key is inserted through the penetrating
hole as occasions need and the vertical part 20B provided at
the horizontal movable part 20A in a body, guiding means,
fixed to the hanger case 5, for guiding the vertical motion
of the vertical part 20B, and the push pedestals not shown in

the figure, provided under %EfﬂggggijﬂijEELEEL,for giving the
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torque in the releasing direction to the hooks 9A and 9B with

9

the horizontal mdvéble part 20A. Pulling springs 21A and 21B
are provided betﬁeen the horizoﬁtal movabie part 20A and the
fixed platés i9a énd 193 so'that the movable part 20 is
fastened at the positioh.where it moves downward and positions

by its weight, and pulling springs 22A and 22B are provided

‘between the engagement part 20C and the guiding means 18 so

that the'movable part 20 is fastened at the position-ﬁhere it
moves downward and positioné by its weight.

As expiained above, thé fastening means is composed
of the magnets 16A, 16B and 17 in the former embodiment, and
it is composed of the pulling springs 21A, 21B, 22A and 22B
in the latter embodiment. And, the structure except the
fastening means, the unlocking mechanism and its operations
are the same in the both embodiments. Then, the both
embodiment have almost the same effects.

Fig.5 is a front view showing an unlocking mechanism
of an elevator apparatus of further another embodiment of the
present invention, and the parts equivalent to the cnes shown
by Fig.4 are labeled with the same signs. Then, detailed
explanation of such parts is omitted.

In the embodiment, spring pedestals 25A and 25B fixed
to the hanger case 5 are provided at the place apart by the
predetermined distance upward from the horizontal movable part
20A, and pushing springs 23A and 23B are provided between the
spring pedestals 2Bé;iffﬂfff_ifgLEEg_ggyizontal movable part
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,2°A, respectively,'so that the movable part 20 is fastened at

the positioﬁ wheré it moves downward and positions by its
weight;.Furthe£, $pring'éedestalé 26A and 26B fixed to the
hénger case 5-.éré provided at the place apart by the
predeiermined disténce upward from the engagement part 20c,
and pushing spfiﬁgs 24A and 24B are provided between the
spring pedeétals 26A and 26B and the engagement part 20A,
respectively, so that the movable part 20 is fastened at the
position where it moves downward.énd positions by its weight.
Then, also the present embodiment has almost the same effects
as the previous embodiments.

Fig.6 is a front view showing an unlocking mechanism
of an elevator apparatus of further another embodiment of the
present invention, and the parts equivalent to the ones shown
by FPig.4 are labeled with the same signs. Then, detailed
explanation of such parts is omitted.

The present embodiment is different from the ptevious
embodiment in the point that the fastening means is
constructed by using electromagnets in the present embodiment.
That is, electromagnets 27A and 27B are fixed on the top face,
opposite to the bottom face of the horizontal movable part
20A, of the fixed plates 19A and 19B. Then, also the present
embodiment h#s almost the same effects as the previous
embodiments.

And, such a mechanism as a hydr&ulic damper, a motor

driven fastener and so forth can be also applied to said

. This Sheet Has Been Repl

R



10

15

THIS SHEET HAS BEEN
11 Ra—.f”LACED

fastening means.

As_explained above, by the.elevator apparatus of the
present invention,lthe vibration of the mbvgﬁle part énd
noises caused by-the_vibrétion in a conventional elevator
apparatus, when its door is opened or closed, can be prevented'
sincé ‘the unlocking mechanism is provided in the elévator |
apparatus, £hé unlocking mechanism having the movable part for
releasing the locking mechanism locking the double-leaf door
at the side of an elevator stop from:the side of an elevator

stop, and the fastening means for releasably fastening the

'~ movable part of the unlocking mechanism is provided so that

the movable part is fastened at the position where it moves

downward and positions by its weight.
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1. . An elevator apparatus having a double-leaf door _

located at a §ide of an entrance and exit of an elevator stop,

a hook provided at each leaf of said double-leaf door, a latch
releasably engaged with éaid each hook provided at a fixed

memher,.and an unlocking mechaniém including a movable part

for unlocking én engagement of said latch and said each hook

by operating said movable part from a side of said elevator
stop, characterized in that: |

said elevator apparatus comprises means for releasably
fastening said movable part at a position where séid movable
part positions by its weight, in a ndn-operation state of said

unlocking mechanism.

2. An elevator apparatus according to claim 1, wherein

magnetic force is applied to said fastening means.

3. An elevator apparatus according to claim 2, wherein

~said fastening means is a magnet provided at said movable part

to fasten said movable part to a member fixed at a vicinity

of said movable part.

4. An elevator apparatus according to claim 2, wherein

said fastening means is an electromagnet provided at said

movable part to fasten said movable part to a member fixed at -

a vicinity of said movable part.
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5. An elevator apparatus according to claim 1, wherein

elastic material is applied to said fastenipg-ﬁeans.

6. An elevator apparatus according.to claim 5, wherein
said fastening means is a spring provided at said movable part
to fasten said movable part to a member fixed at a vicinity

of said movable part.

7. An elevator apparatus according to claim 1, whereln

a hydraullc machine is applied to said fastening means.

8. An elevator apparatus according to claim 7, wherein
said fastening means is a hydraulic damper provided at said
movable part to fasten said movable part to a member fixed at

a vicinity of said movable part.

9. An elevator apparatus according to claim 1, wherein

electrical equipment is applied to said fastening means.

10. An elevator apparatus according to claim 9, wherein
said fastening means is a motor driven fastener provided at
said movable part to fasten said movable part to a member

fixed at a vicinity of said movable part.

.

N



