EP 1 566 357 A1

Europdisches Patentamt

European Patent Office

(19) .£2>

(12)

Office européen des brevets

(11) EP 1 566 357 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 158(3) EPC

(43) Date of publication:
24.08.2005 Bulletin 2005/34

(21) Application number: 02783621.2

(22) Date of filing: 26.11.2002

(51) Intcl.”. B66B 5/00, B66B 11/02

(86) International application number:
PCT/JP2002/012326

(87) International publication number:
WO 2004/048245 (10.06.2004 Gazette 2004/24)

(84) Designated Contracting States:
AT BEBG CHCY CZDE DK EE ES FIFRGB GR
IE IT LI LU MC NL PT SE SK TR
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: MITSUBISHI DENKI KABUSHIKI
KAISHA
Tokyo 100-8310 (JP)

(72) Inventors:
¢ YASUE, Masanori
Chiyoda-ku, Tokyo 100-8310 (JP)
¢ ISHII, Toshiaki
Chiyoda-ku, Tokyo 100-8310 (JP)

(74) Representative: Wiedemann, Peter et al
Hoffmann - Eitle
Patent- und Rechtsanwilte
Arabellastrasse 4
81925 Miinchen (DE)

(54) ELEVATOR EQUIPMENT

(57)  Anelevator apparatus has a cage that is raised
and lowered within a hoistway. The cage has a cage
main body that is provided with a cage entrance, and a
ceiling portion that is provided in an upper end portion
of the cage main body. The ceiling portion is upwardly
and downwardly movable between a normal operating

position located at the upper end portion of the cage
main body, and a getting on/off position that is lower than
the normal operating position within the cage main body.
The landing hall is provided with a landing hall side con-
trol switch portion for moving the ceiling portion upward
and downward.
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Description
Technical Field

[0001] The present invention relates to an elevator
apparatus in which maintenance and inspection work on
equipment disposed within a hoistway is performed from
above a car.

Background Art

[0002] With a conventional elevator apparatus in
which equipment is disposed in an upper portion within
a hoistway, a worker performs maintenance and inspec-
tion work from above a car. A space for performing main-
tenance and inspection work therefore must be secured
in the upper portion within the hoistway, and accordingly
clearance size (overhead size) in the upper portion of
the hoistway becomes larger due to this space. That is,
the work space above the car wastes space in the over-
all elevator apparatus.

[0003] Further, an inspection door is provided in a
cage wall with a conventional elevator apparatus as dis-
closed in JP 2001-106459 A. Equipment within a hoist-
way is maintained and inspected from within the cage
by opening the inspection door.

[0004] However, since the inspection door is provided
in the cage wall with this type of elevator apparatus, the
designability within the cage is reduced accordingly.
Further, work can only be performed on equipment that
is facing the inspection door, and the work is limited. In
addition, it is necessary to provide a plurality of inspec-
tion doors in order to perform work on equipment dis-
posed at different locations. This further reduces the
designability. Still further, it is necessary to form the in-
spection door in an upper portion of the cage wall for
cases where the equipment is disposed in the vicinity of
the highest portion within the hoistway. Footholds such
as a stepladder must thus be provided separately.

Disclosure of the Invention

[0005] The presentinvention has been made in order
to solve problems like those described above. An object
of the present invention is to obtain an elevator appara-
tus in which maintenance and inspection work can be
performed easily from above a car on equipment within
a hoistway, and moreover, in which reduced designabil-
ity within the car can be prevented while the overhead
size of the hoistway can be reduced.

[0006] According tothe presentinvention, an elevator
apparatus comprises a cage that is raised and lowered
within a hoistway. The cage has a cage main body that
is provided with a cage entrance, and a ceiling portion
that is provided in an upper end portion of the cage main
body. The ceiling portion is upwardly and downwardly
movable between a normal operating position that is lo-
cated at the upper end portion of the cage main body,
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and a getting on/off position that is located lower than
the normal operating position within the cage main body.
The getting on/off position is provided for moving from
alanding hall, through the entrance, and onto the ceiling
portion. The landing hall is provided with a landing hall
side control switch portion for making the ceiling portion
move upward and downward.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Fig. 1 is a perspective view that shows an elevator
apparatus according to Embodiment 1 of the
present invention;

Fig. 2 is a perspective view that shows a state when
maintenance and inspection work are being per-
formed on the elevator apparatus of Fig. 1;

Fig. 3 is an explanatory diagram that shows an el-
evator mechanism of the ceiling portion of Fig. 1;
Fig. 4 is a cross sectional view of main portions of
the elevator apparatus of Fig. 2;

Fig. 5 is a cross sectional view that shows states of
getting on and off, the ceiling portion of the elevator
apparatus of Fig. 4; and

Fig. 6 is a front view that shows a wire winding ap-
paratus of Fig. 5.

Best Mode for carrying out the Invention
[0008] Preferable embodiments of the present inven-
tion are explained below while referring to the drawings.

Embodiment 1

[0009] Fig. 1is a perspective view that shows an ele-
vator apparatus according to Embodiment 1 of the
present invention, and Fig. 2 is a perspective view that
shows a state when maintenance and inspection work
are being performed on the elevator apparatus of Fig. 1.
[0010] In the figures, a pair of car guide rails 2 and a
pair of counter weight guide rails 3 are disposed within
a hoistway 1. A car 4 is raised and lowered within the
hoistway 1, guided by the car guide rails 2. A counter-
weight 5 is raised and lowered within the hoistway 1,
guided by the counterweight guide rails 3.

[0011] A supporting member 6 is fixed to upper end
portions of the counterweight guide rails 3. The support-
ing member 6 supports a driving apparatus (hoisting
machine) 7 that raises and lowers the car 4 and the
counterweight 5. The driving apparatus 7 has a driving
apparatus main body 8 that includes a motor, and a driv-
ing sheave 9 that is rotated by the driving apparatus
main body 8.

[0012] A plurality of main ropes 10 are wound around
the driving sheave 9. The car 4 and the counterweight
5 are suspended down within the hoistway 1 by the main
ropes 10. A pair of car suspension sheaves 11, around
which the main ropes 10 are wound, are provided in a
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lower end portion of the car 4. A pair of counterweight
suspension sheaves 12, around which the main ropes
10 are wound, are provided in an upper end portion of
the counterweight 5.

[0013] A first rope fastening portion 13 is fixed to an
upper end portion of one of the car guide rail's 2. A sec-
ond rope fastening portion 14 is fixed in the vicinity of
upper end portions of the counterweight guide rails 3.
The main ropes 10 each have a first end portion 10a
that is connected to the first rope fastening portion 13,
and a second end portion 10b that is connected to the
second rope fastening portion 14. Further, the main
ropes 10 are wound, in order from the first end portion
10a, around the car suspension sheave 11, the driving
sheave 9, and the counterweight suspension sheave
12, leading to the second end portion 10b.

[0014] A control panel 15 that controls operation of
the driving apparatus 7 is fixed to an upper portion of
the other car guide rail 2.

[0015] The car 4 has a car frame (not shown) and a
cage 16 that is supported by the car frame. The cage
16 has a cage main body 17 in which a cage entrance
17a is provided, a ceiling portion 18 that is provided in
an upper portion of the cage main body 17, a car door
19 that opens and closes the car entrance 17a, and a
door apparatus 20 that supports, and opens and closes,
the car door 19.

[0016] Further, the cage main body 17 has a cage
floor (bottom surface), front surface, rear surface, left
side surface, and right side surface. The car entrance
17a is provided in the front surface of the cage main
body 17.

[0017] The ceiling portion 18 is upwardly and down-
wardly movable within a space between a normal oper-
ating position (Fig. 1) that is located at an upper end
portion of the cage main body 17, a maintenance work
position (Fig. 2) that is located lower than the normal
operating position within the cage main body 17, and a
getting on/off position (Fig. 5) that is located lower than
the maintenance work position within the cage main
body 17. That is, the ceiling portion 18 also serves as a
work floor. Further, the height of the maintenance work
position is adjustable according to the height of a worker,
the height of equipment to be worked on (such as the
driving apparatus 7 or the control panel 15), and the like.
[0018] Fig. 3 is an explanatory diagram that shows an
elevator mechanism of the ceiling portion 18 of Fig. 1.
In the figure, freely rotatable first to fourth cage main
body pulleys 21 to 24 are respectively disposed in the
four corners of the upper end portion of the cage main
body 17. Freely rotatable first to fourth ceiling pulleys 25
to 28 are respectively disposed in the four corners of the
ceiling portion 18.

[0019] A wire rope 29 is wound around the first to the
fourth cage main body pulleys 21 to 24, and the first to
the fourth ceiling portion pulleys 25 to 28. An electrically
driven winding apparatus 30 that is an apparatus for
moving the ceiling portion 18 upward and downward is
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mounted on the door apparatus 20. A winding apparatus
34 has an electric motor (not shown). Winding and feed-
ing of the wire rope 29 is performed by a driving force
of the electric motor.

[0020] The wire rope 29 is wound, in order from one
end portion thereof, around the third cage main body
pulley 23, the third ceiling portion pulley 27, the second
ceiling portion pulley 26, the second cage main body
pulley 22, the first cage main body pulley 21, the first
ceiling portion pulley 25, the fourth ceiling portion pulley
28, and the fourth cage main body pulley 24. Both end
portions are wound by the winding apparatus 34. The
ceiling portion 18 moves downward by feeding out the
wire rope 29 from the winding apparatus 30, and the ceil-
ing portion 18 moves upward by winding the wire rope
into the winding apparatus 30.

[0021] A protective member 31 that prevents the inner
wall surfaces from being damaged by the upward and
downward motion of the ceiling portion 18 is disposed
on an end surface of the ceiling portion 18 that faces an
inner wall surface of the cage main body 17. For exam-
ple, a cloth made of felt or the like, a roller that moves
by rolling along the inner wall surface of the cage main
body 17, and the like can be used as the protective
member 31.

[0022] Fig. 4 is across sectional view of main portions
of the elevator apparatus of Fig. 2, and Fig. 5 is a cross
sectional view that shows states of getting on and off,
the ceiling portion of the elevator apparatus of Fig. 4. In
the figures, movement between a landing hall 32 and
the ceiling portion 18 becomes possible by lowering the
ceiling portion 18 to a getting on/off position. Further, it
also becomes possible to adjust the height of the getting
on/off position to a height at which movement of a work-
er, and the carrying in and out of tools, are easy.
[0023] A landing hall operation panel 33 is provided
in the landing hall 32. The landing hall operation panel
33 has a case 34 that is provided in a wall of the landing
hall 32, a cover 35 that is attached to the case 34 in a
freely attachable and detachable manner, and a landing
hall call button 36 that is electrically connected to the
control panel 15. Information on operation of the landing
hall call button 36 is transmitted to the control panel 15.
It should be noted that Fig. 5 shows a state where the
cover 35 is detached from the case 34.

[0024] A landing hall side operation switch portion 37
for moving the ceiling portion 18 upward and downward
is housed in the case 34. Operation wiring (not shown)
used for signal transfer to the winding apparatus 30 is
connected to the landing hall side operation switch por-
tion 37. The winding apparatus 30 performs wind-up and
feed-out of the wire rope 29 in accordance with opera-
tions of the landing hall side operation switch portion 37.
The ceiling portion 18 thus moves upward and down-
ward.

[0025] A ceiling portion side operation switch portion
39 for moving the ceiling portion 18 upward and down-
ward is provided in the ceiling portion 18 separately from
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the landing hall side operation switch portion 37. Oper-
ation wiring 40 (operation cable) used for transferring
signals to the winding apparatus 30 is connected to the
ceiling portion side operation switch portion 39. The ceil-
ing portion 18 is also moved upward and downward by
operating the ceiling portion side operation switch por-
tion 39.

[0026] Further electric devices 41 such as light fix-
tures and ventilation apparatuses are supported by the
ceiling portion 18. Electric wiring 42 (electric cable) used
for electric power supply and control is connected to the
electric devices 41. A wire winding apparatus 43 that
winds the operation wiring 40 and electric wiring 42 is
attached in the upper end portion of the cage main body
17.

[0027] Fig. 6 is a front view that shows the wire wind-
ing apparatus 43 of Fig. 5. In the figure, the wire winding
apparatus 43 has a support portion 44 that is fixed to
the upper end portion of the cage main body 17, a shaft
45 that is fixed to, and supported horizontally by, the
support portion 44, a winding wheel 46 that is rotatably
supported by the shaft 45, and a spiral spring 47 that is
an elastic member, one end portion thereof connected
to the shaft 45 and another end portion thereof connect-
ed to the winding wheel 46.

[0028] The operation wiring 40 and electric wiring 42
are wound around the winding wheel 46. The winding
wheel 46 is urged by the spiral spring 47 in a direction
for winding the operation wiring 40 and electric wiring
42. The operation wiring 40 and electric wiring 42 are
wound by the wire winding apparatus 43 as the ceiling
portion 18 ascends. The operation wiring 40 and electric
wiring 42 are fed out from the wire winding apparatus
43, against the urging force of the spiral spring 47, as
the ceiling portion 18 descends. That is, the length of
the portion of the operation wiring 40 between the ceiling
portion side operation switch portion 39 and the wire
winding apparatus 43, and the length of the portion of
electric wiring 42 between the electric devices 41 and
the wire winding apparatus 43, are each regulated by
the wire winding apparatus 43 according to upward and
downward motion of the ceiling portion 18.

[0029] Operationis explained next. During normal op-
eration, the ceiling portion 18 is at a normal operation
position. During maintenance and inspection, the car 4
is moved to the uppermost floor, and then a worker at
the landing hall 32 removes the cover 35 from the land-
ing hall operation panel 33, and operates the landing
hall side operation switch portion 37. The ceiling portion
18 is thus lowered to the getting on/off position. During
this time, the operation wiring 40 and electric wiring 42
are fed out from the wire winding apparatus 43, against
the urging force of the spiral spring 47.

[0030] When the ceiling portion 18 stops at the getting
on/off position, the worker moves from the landing hall
32 onto the ceiling portion 18. When it is necessary to
carry in equipment and tools, work for carrying in the
equipment and tools is performed from the landing hall
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32.

[0031] The ceiling portion 18 is then raised to the
maintenance work position by the worker on the ceiling
portion 18 operating the ceiling portion side operation
switch portion 39. After the ceiling portion 18 is stopped
at the maintenance work position, maintenance and in-
spection work on equipment such as the driving appa-
ratus 7 and the control panel 15, is performed by the
worker on the ceiling portion 18. After the work is com-
pleted, the ceiling portion 18 is returned to its normal
operating position by reversing the procedures de-
scribed above.

[0032] With this kind of elevator apparatus, it be-
comes possible to move the ceiling portion 18 upward
and downward between the normal operating position
and the getting on/off position. In addition, the landing
hall side operation switch portion 37 for moving the ceil-
ing portion 18 upward and downward is provided at the
landing hall 32. It is therefore easy to perform upward
and downward movement of the ceiling portion 18 from
the landing hall 32, it is easy for the worker to move be-
tween the landing hall 32 and the ceiling portion 18, and
itis easy to carry in and carry out tools. Further, by stop-
ping the ceiling portion 18 at the maintenance work po-
sition located between the normal operating position
and the getting on/off position, maintenance and inspec-
tion work can be easily carried out on the equipment
within the hoistway 1 from above the car 4. Moreover,
reductions in designability within the cage 16 can be pre-
vented, and the overhead size of the hoistway 1 can be
made smaller. In addition, it is not necessary to provide
a separate work stand within the cage 16.

[0033] Further, the landing hall operation panel 33
that has the landing hall call button 36 is provided in the
landing hall 32, and the landing hall side operation
switch portion 37 is housed within the landing hall oper-
ation panel 33. Reductions in designability of the landing
hall 32 can therefore be prevented. Furthermore, it is
not necessary to provide a new box for housing the land-
ing hall side operation switch portion 37.

[0034] In addition, the ceiling portion side operation
switch portion 39 for moving the ceiling portion 18 up-
ward and downward is provided in the ceiling portion 18
separately from the landing hall side operation switch
portion 37. The ceiling portion 18 can therefore be
moved upward and downward by a worker on the ceiling
portion 18, and operational efficiency can thus be im-
proved.

[0035] Additionally, the electric devices 41 is support-
ed by the ceiling portion 18. The length of the portion of
electric wiring 42, which is connected to the electric de-
vices 41, between the electric devices 41 and the wire
winding apparatus 43 is adjusted by the wire winding
apparatus 43 winding electric wiring 42 according to up-
ward and downward movement of the ceiling portion 18.
It is therefore unnecessary to provide a connector por-
tion to electric wiring 42 for connection and disconnec-
tion thereof. Accordingly, the time and labor involved in
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connecting and disconnecting the connector portion can
be eliminated, and operational efficiency can thus be im-
proved. Further, slack in electric wiring 42 can be re-
duced, and obstructions to the upward and downward
movement of the ceiling portion 18 caused by electric
wiring 42 can be prevented.

[0036] Still further, as the ceiling portion side opera-
tion switch portion 39 is connected to the operation wir-
ing 40 and as the length of the portion of the operation
wiring 40 between the ceiling portion side operation
switch portion 39 and the wire winding apparatus 43 is
adjusted by the wire winding apparatus 43 according to
upward and downward movement of the ceiling portion
18, it is therefore unnecessary to provide a connector
portion to the operation wiring 40 for connection and dis-
connection thereof. Accordingly, the time and labor in-
volved in connecting and disconnecting the connector
portion can be eliminated, and operational efficiency
can thus be increased. Further, slack in the operation
wiring 40 can be reduced, and obstructions to the up-
ward and downward motion of the ceiling portion caused
by operation wiring 40 can be prevented.

[0037] Further, the ceiling portion 18 is suspended by
the wire rope 29, and is moved upward and downward
by the winding apparatus 30 winding the wire rope 29.
Therefore there is no influence on designability within
the cage 16. The ceiling portion 18 can be made to move
upward and downward by employing a simple structure,
and can be stopped and held at a predetermined posi-
tion. Further, the height of the ceiling portion 18 can be
continuous adjusted. The ceiling portion 18 can be
stopped at a position suitable for work, and operational
efficiency can thus be improved.

[0038] In addition, the protective member 31 is dis-
posed in the end surfaces of the ceiling portion 18, op-
posing the inner wall surfaces of the cage main body 17.
The ceiling portion 18 can therefore be made to move
smoothly upward and downward, and damage to the in-
ner wall surfaces of the cage main body 17 due to con-
tact with the ceiling portion 18 can be prevented.
[0039] Still further, the first to the fourth cage main
body pulleys 21 to 24 are each disposed at one of the
four corners of the upper end portion of the cage main
body 17, and the first to the fourth ceiling portion pulleys
25 to 28 are each disposed at one of the four corners
on the ceiling portion 18. The ceiling portion 18 can
therefore be stabilized, and made to move upward and
downward.

[0040] Further, for cases where a handrail is provided
on the inner wall surface of the cage main body 17, in-
terference between the ceiling portion 18 and the hand-
rail can be prevented by locating the getting on/off po-
sition above the handrail.

[0041] It should be noted that, although the ceiling
portion 18 is suspended by the wire rope 29 in the ex-
ample described above, the ceiling portion may also be
suspended by using, for example, belts, chains, or the
like.
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[0042] Further, although the ceiling portion 18 is made
to move upward and downward by the winding appara-
tus 30 that winds the wire rope 29, the ceiling portion 18
may also be made to move upward and downward by
using, for example, hydraulic actuators or the like.
[0043] In addition, a locking means that regulates the
descent of the ceiling portion 18 and is mechanically
joined to the ceiling portion 18 when the ceiling portion
18 is in the normal operating position may also be pro-
vided between the cage main body 17 and the ceiling
portion 18.

[0044] Still further, although the entire ceiling portion
18 is made to move upward and downward in the exam-
ple described above, it is also possible to make only a
portion of the ceiling portion 18 move upward and down-
ward.

[0045] Further, a lower limit stopping means for auto-
matically stopping the ceiling portion 18 at the getting
on/off position may also be provided in the car 4 so that
the ceiling portion 18 does not descend further than the
getting on/off position.

Claims

1. An elevator apparatus comprising a cage that is
raised and lowered within a hoistway, the cage hav-
ing a cage main body that is provided with a cage
entrance, and a ceiling portion that is provided in an
upper end portion of the cage main body, wherein:

the ceiling portion is upwardly and downwardly
movable between a normal operating position
that is located at the upper end portion of the
cage main body, and a getting on/off position
that is located lower than the normal operating
position within the cage main body, and provid-
ed for moving from a landing hall, through the
entrance, and onto the ceiling portion; and
the landing hall is provided with a landing hall
side control switch portion for making the ceil-
ing portion move upward and downward.

2. Anelevator apparatus according to claim 1, wherein
the landing hall is further provided with a landing
hall operation panel having a landing hall call but-
ton, and wherein the landing hall side operation
switch portion is housed within the operation panel.

3. Anelevator apparatus according to claim 1, wherein
the ceiling portion is provided with a ceiling portion
side operation switch portion for moving the ceiling
portion upward and downward, which is separate
from the landing hall side operation switch portion.

4. Anelevatorapparatus according to claim 3, wherein
a wire winding apparatus is provided and the length
of a portion of an operation wiring, which is connect-
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ed to the ceiling portion side operation switch por-
tion, between the ceiling portion side operation
switch and the wire winding apparatus is adjusted
according to upward and downwardmovement of
the ceiling portion by the wire winding apparatus
winding the operation wiring.

An elevator apparatus according to claim 1, wherein
a wire winding apparatus is provided and electric
device is supported by the ceiling portion, and
wherein the length of a portion of an electric wiring,
which is connected to the electric device, between
the electric device and the wire winding apparatus
is adjusted by the wire winding apparatus winding
the electric wiring.
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