- 1 - ELEVATOR APPARATUS Background of the Invention The
present invention relates to an el evator apparatus, and nore
particularly, to an el evator apparatus _ijncluding a fixing device for
mai nt enance that fixes a counterweight during a nmai ntenance of an
equi pnrent di sposed at a |l ower area of a hoistway. 5An el evator
apparatus having a structure as described bel ow is known (see JP-A-
2004- 161432, for exanple). ThELEVATAOR 1 er is provided to
be fixed to a guide rail for a counterweight at a position where the
support nenber does not hinder ascendi ng/ descendi ng of the
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15 counterweight frame from the support member and the counterweight is fixed to the guide rail

for the counterweight.

Brief Summary of the Invention
In the conventional elevator apparatus, however, the counterweight is fixed to the
hoistway. Accordingly, if the hoisting machine or the like is driven, the operation can be

20 carried out safely without moving the car as well as the counterweight. Yet, thereis a
possibility that a drive unit for driving the hoisting machine is operated also in a state where the
counterweight is fixed during the pit operation. On the other hand, from the viewpoint of
ensuring the safety during maintenance and inspection, it is desirable to reliably shut off power
supply to the hoisting machine in conjunction with the operation of fixing the counterweight.

25 An object of the present invention is to provide an elevator apparatus in which a
hoisting machine which may be in the vicinity of a maintenance work is prevented from being
energized when a cage is prevented during the maintenance work from moving.

According to the invention, an elevator apparatus comprises a pair of a cage and a
counterweight connected to each other by a main rope in a hoistway so that one of the cage and

30 counterweight rises when the other one of the cage and counterweight falls, a cage guide rail



25 An object of the present invention is to provide an el evator
apparatus in which a hoisting machine which may be in the vicinity of
a mai ntenance work is prevented from being energi zed when a cage is
prevented during the maintenance work from novi ng.

According to the invention, an el evator apparatus conprises a pair of
a cage and a counterwei ght connected to each other by a main rope in
a hoistway so that one of the cage and-30 countermeight ri ses when
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Further, according to the invention, the storage portion is capable of holding
therein a plurality of fixing rods as the connecting member, and has an insert holding member
25 including insert holes through which respective ones of the fixing rods are inserted into the insert
holding member to be held by the insert holding member, a cam movable between a position at
which the cam closes at least one of the insert holes to prevent at least one of the fixing rods
from extending through the at least one of the insert holes and the detecting portion detects from
the position of the cam the non-existence of the connecting member in the storage portion and
30 another position at which the cam opens at least one of the insert holes to allow at least one of
the fixing rods to extend through respective one of the insert holes and the detecting portion
detects from the another position of the cam the existence of the connecting member in the
storage portion, and a stopper for limiting a movable range of the cam so that the cam is capable

of being positioned at the position,



25 including insert holes through which respective ones of the fixing
rods are inserted into the insert holding menber to be held by the
insert hol ding nenber, a cam novabl e between a position at which the
cam cl oses at | east one of the insert holes to prevent at |east one
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25  but is shut off when the connecting member does not exist in the storage portion, whereby during
the time period of the maintenance work, the counterweight is prevented from falling
accidentally and the hoisting machine is prevented securely from being energized, so that the

worker’s safety is kept.

Brief Description of the Several Views of the Drawings
30 Fig. 1 is a front view showing essential parts of an elevator apparatus according to
an embodiment of the present invention;
Fig. 2 is a sectional view showing the overall structure of the elevator apparatus to

which the present invention is applied;



by a renoval of the at |east one of the fixing rods fromthe insert
hol di ng menber to be kept easily. In the el evator
apparatus of the invention, the electric power supply to the hoisting
machi ne cannot be shut off when the connecting nmenber exists in the
storage portion, 25 but is shut off when the connecting nenber does
not exist in the storage portion, whereby during the tine period of

t he mai ntenance work, the counterwei ght-4's prevented fromfalling
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described with
which the present invention is applied. The elevator apparatus is structured as described below.

That is, an end support portion 3 fixes one end of a main rope 2 to an upper portion within a

10 hoistway 1. An intermediate portion of the main rope 2 passes over a pulley 7, whose position
is fixed, through a pair of car lower pulleys 5 and 6 which are disposed below a car 4. The
intermediate portion further passes over a drive sheave 9 of a hoisting machine 8§ which is fixed
to a lower pit of the hoistway 1. The other end support portion 13, which is provided at an
upper portion within the hoistway 1, fixes the other end of the main rope 2, through a pulley 10,

15 whose position is fixed, and a pulley 11 of a counterweight 12. A contrel device 14 is attached
to a wall within the hoistway 1. The control device 14 drives the hoisting machine 8 to guide
the car 4 along a guide rail 15 for the car and to guide the counterweight 12 to ascend and
descend along guide rails 16 for the counterweight which are engaged with guide portions 29
shown in Fig. 1.

20 In the elevator apparatus structured as described above, in the case of performing
maintenance of constituent equipment, such as the hoisting machine 8 or the control device 14, a
fixing device 17 for maintenance is provided. The fixing device 17 for maintenance
temporarily fixes a counterweight frame 18 of the counterweight 12 mechanically to the guide
rails 16 for the counterweight, and inhibits the car 4 and the counterweight 12 from ascending

25 and descending.

Fig. 1 is an enlarged view showing the vicinity of the fixing device 17 for
maintenance as an essential part of the elevator apparatus shown in Fig. 2. The counterweight
12 includes the counterweight frame 18, a plurality of weights 19, and the pulley 11. The
counterweight frame 18 is allowed to be movable along the guide rails 16 for the counterweight

30 by the plurality of guide portions 29.  The plurality of weights 19 is detachably loaded in the
counterweight frame 18.  The pulley 11 is rotatably attached to an upper portion of the
counterweight frame 18. The guide rails 16 for the counterweight provided in the vicinity of

the counterweight 12 are provided with the fixing device 17 for maintenance to inhibit the



reference to the draw ngs. Fig. 2 is a side view show ng
a schematic structure of an el evator apparatus to which the present
invention is applied. The el evator apparatus is structured as

descri bed below. That is, an end support portion 3 fixes one end of a
main rope 2 to an upper portion within a 10 hoistway 1. An

internedi ate portion of the main rope 2 passes over a pulley 7, whose
position is fixed, through a pair of caf-lower pulleys 5 and 6 which
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t he fi x$hgORPeYRERITIPR 2%?*‘ threh%@r%&% 26 #ndi lh‘ﬁ?sefﬂﬂly p1ged by an urging spring or the

like so as to be rotatable clockwise. Similarly, the second cam 31 is provided outside the

opposing portion 28b and is elastically urged so as to be rotatable clockwise. The detecting

portion 25 detects that the both cams 30 and 31 are rotated clockwise by a predetermined angle

when the fixing rods 20 and 21 that inhibit rotation of the cams 30 and 31 are removed. The
25 detecting portion 25 is, for example, a limit switch.

The detecting portion 25 detects that the fixing rods 20 and 21 are stored from the
position where the both cams 30 and 31 are rotated when the fixing rods 20 and 21 are stored in
the storage portion 22. When the storage is detected, the control device 14 allows a power
supply circuit of the hoisting machine 8 to turn on to thereby activate a drive unit for driving the

30 hoisting machine 8. However, as described later, when the fixing rods 20 and 21 are removed
from the storage portion 22, the both cams 30 and 31 are rotated clockwise by an elastic urging
force. The detecting portion 25 having detected the rotation electrically locks the power supply
circuit of the hoisting machine 8 so as to be turned off.

A further detailed structure of the fixing device 17 for maintenance will be



counterwei ght 12 from ascendi ng and descendi ng. The fixing device 17
for maintenance includes fixing rods 20 and 21, such as a fixing bolt
or a fixing pin, a storage portion 22, a pair of support nenbers 23
and 24, and a detecting portion 25. The storage portion 22 stores the
fixing rods 20 and 21. The pair of support nenbers 23 and 24 are
fixed to the guide rails 16 5 for the counterwei ght at positions
where the support menbers do not hinder®the vertical notion of the
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The detecting portion 25 detects that the fixing rods 20 and 21 are
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When the sporage is detected, the control device 14 allows a power

supply cir@fit of the hoi sting nmachine 8 to turn on to thereby
activate a drive unildreif,olic fetsticah BQartdhi@ second cam 31 constitute an interlock

mechanism.  The interlock mechanism allows the first cam 30 and the second cam 31 to be

25 rotated counterclockwise around the central shaft 34 by urging springs. When the insertion
hole 30a of the first cam 30 and the insertion hole 31a of the second cam 31 do not coincide with
the insertion holes 32a and 32b of the insertion helding member 32, the insertion of the fixing
rods 20 and 21 is prevented.  Specifically, at a position where the stopper 33 is brought into
contact with the first cam 30 and the second cam 31, the fixing rods 20 and 21 are prevented

30 from being inserted to be stored in the storage portion 22. When the interlock mechanism
allows the fixing rods 20 and 21 to be inserted to be stored in the storage portion 22, the first cam
30 and the second cam 31 can reliably reset the detecting portion 25.

Thus, the power supply of the hoisting machine 8 can be prevented from being

driven. If the detecting portion 25, which is newly provided, is not reset at a proper time, the



30 hoisting nmachine 8. However, as described later, when the fixing
rods 20 and 21 are renoved fromthe storage portion 22, the both cans
30 and 31 are rotated clockwi se by an elastic urging force. The
detecting portion 25 having detected the rotation electrically |ocks

t he power supply circuit of the hoisting machine 8 so as to be turned
off. Afurther detailed structure of the fixing device 17 for

mai nt enance will be described with reférence to the perspective view
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fixing rods are prevent ed
insertion of the fixing rods, should be rotated without fail,  The detecting portion 25 can be

reset by utilizing the rotation of the first cam 30 and the second cam 31. Accordingly, at the
time of storage, the detecting portion 25 is reset without fail, and the power supply of the
30 hoisting machine & can be controlled as usual by the control device 14. Thus, the operation of
resetting the detecting portion 25 is prevented from being omitted.
Next, the fixing device 17 for maintenance of the constituent equipment such as
the hoisting machine 8 or the conitrol device 14 will be described.  First, the control device 14

drives the hoisting machine 8 to guide the car 4 to the vicinity of the highest floor of the



30 frombeing inserted to be stored in the storage portion 22. Wen
the interlock mechanismallows the fixing rods 20 and 21 to be
inserted to be stored in the storage portion 22, the first cam 30 and
the second cam 31 can reliably reset the detecting portion 25.

Thus, the power supply of the hoisting machine 8 can be prevented
frombeing driven. If the detecting portlon 25, which is newy
provided, is not reset at a proper tims3-the hoisting nachine 8
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screw fitting 38 and passes through the insertion hele 32b of the insertion holding member 32.
After that, the fixing rod 21 is extracted from the insertion hole 31a of the second cam 31 and

25 detached from the storage portion 22. The second fixing rod 21 is inserted between the other
support member 24 and the counterweight frame 18, which are shown in Figs. 1 and 3, thereby
mechanically fixing the support member 24 and the counterweight frame 18,

At this time, the first cam 30 is rotated clockwise around the central shaft 34 by

an elastic urging force (not shown). The second cam 31 is also rotated clockwise around the

30 central shaft 34 by an elastic urging force (not shown). The other ends of the cams drive the
operation detecting portion 35 of the detecting portion 25. Accordingly, the detecting portion
25 detects that the two fixing rods 20 and 21 are detached from the storage portion 22, and the
power supply circuit of the hoisting machine 8 is turned off and electrically locked. This

prevents the hoisting machine &, which is often disposed in the vicinity of the maintenance



251 n the case of storing the fixing rods 20 and 21 into the storage
portion 22 by the interlock mechani sm descri bed above, the first cam
30 and the second cam 31, which inhibit insertion of the fixing rods,
shoul d be rotated without fail. The detecting portion 25 can be reset
by utilizing the rotation of the first cam 30 and the second cam 31.
Accordingly, at the tinme of storage, the detecting portion 25 is
reset wthout fail, and the power suppl? of the 30 hoisting nachine 8
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In this embodiment, to fix the balance weight frame 16 to the guide rail 15 for the
car s0 as to inhibit the ascending/descending operation of the counterweight 12, the pair of guide
80 rails 16 for the counterweight are respectively attached with the support members 23 and 24, and
the two fixing rods 20 and 21 are used to mechanically couple the counterweight frame 18 and
the guide rails 16 for the counterweight. However, the number of the support members 23 and
24 and the fixing rods 20 and 21, and the attaching positions of the support members 23 and 24
can be arbitrarily selected depending on the support strength and the like.



25 detached fromthe storage portion 22. The second fixing rod 21 is
inserted between the other support nmenber 24 and the counterwei ght
frame 18, which are shown in Figs. 1 and 3, thereby nechanically
fixing the support nenber 24 and the counterwei ght franme 18.

At this tine, the first cam30 is rotated cl ockwi se around the
central shaft 34 by an elastic urging force (not shown). The second
cam 31 is also rotated cl ockwi se aroundthe 30 central shaft 34 by an
el astic urglngforc i
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and the second cam 3
and 21, wlnch are stored in the storage portion 22 of the fixing device 17 for maintenance, and

the cams 30 and 31 are rotated when the fixing rods 20 and 21 are extracted from the storage
portion 22. Further, the detecting portion 25 detects that the fixing rods 20 and 21 are extracted
30 by the rotation of the cams 30 and 31, thereby further facilitating the detection of the
attachment/detachment of the fixing rods 20 and 21. Even when a plurality of fixing rods 20
and 21 is provided as needed, the common detecting portion 25 can be easily controlled by the
cams. Moreover, the fixing rods 20 and 21 can be inserted from the insertion holes 32a and 32b

of the insertion holding members 32 when the detecting portion 25 is reset by the cams 30 and



In the case of using a limt switch as the detecting portion 25, when
the electric 25 circuit of the hoisting machine 8 is turned off if a
spring wwthin the limt switch is broken, the power supply circuit
can be reliably turned off based on the principle of fail-safe, which
| eads to safe operation of a system In this enbodi nent,
to fix the balance weight frane 16 to the guide rail 15 for the car
so as to inhibit the ascendi ng/ descendi g operation of the

count er wei ght [ { I 30, I-ad ; i_ght
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two fixi ngratwuisg RChestrtioRty datelrens bdng anitdothamibe fking rodojrnd 21 hre stored in
count er wei : and the guide rails 16 for the counterweight.
However, tgggﬁﬁﬁﬁgﬁmﬁgzthe support nenbers 23 and 24 and the fixing
rods 20 and 21, and the attaching positions of the support menbers 23
and 24 can be arbitrarily sel ected depending on the support strength
and the like. - 10 - Further, in this enbodi nent, the
fixing rods 20 and 21, such as a fixing bolt, are used, but the
fixing menbers are not limted thereto. Coupling nmenbers having ot her
shapes may al so be used. Furthernore, the detecting portion 25
detects the attachnent/detachnent of the coupling nenbers, such as
the two fixing rods 20 and 21, through the cans 30 and 31, 5
respectively. Alternatively, even when the detecting portion 25
detects the attachnment/detachment of the coupling nenber, such as at

| east one fixing rod 20, through the cam 30, substantially the sane
ef fect can be expected. ‘As a further another enbodinent, in the case
of perform ng mai ntenance of the constituent equi pnment, such as the
hoi sting machine 8 or the control device 14, the stopping 10 position
of the counterweight 12 may be determ ned such that the counterwei ght
12 is | oaded on a buffer 36 which is disposed bel ow the counterwei ght
12 as shown in Fig. 1. The el evator apparatus structured
as descri bed above is provided with the storage portion 22 which
stores the coupling nenbers, such as the fixing rods 20 and 21, in
the stationary state, and the ditecting portion 25 which detects that
the coupling nmenbers are 15 extracted fromthe storage portion 22 and
electrically |l ocks the power supply circuit of the hoisting nachine 8
so as to be held in the turned off state. Accordingly, in the state
where the coupling nenbers are stored, there is no need to turn off

t he power supply of the hoisting



machi ne 8. Meanwhile, in the state where the coupling nmenbers are
extracted to perform mai ntenance of the constituent equi pnent, such
as the hoisting machine 8 or the control device 20 13, the power
supply of the hoisting nachine 8 is electrically | ocked so as to be
turned of f. Consequently, the counterweight 12 and the |like are
mechani cally inhibited fromascendi ng and descendi ng during the

mai nt enance operation, and the drive unfd- for driving the hoisting
machine 8 ig;el.ectrically inhibited reliably from being operated
during the maintenance operation. This makes it possible to secure
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