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(54) ELEVATOR

(57)  An elevator system including a hoist disposed

on the top portion of a hoistway, a wire rope wound FIG
around a traction sheave of the hoist and provided with -1
an elevator car at its one end and a counter weight at

the other end, a compensation chain having respective

ends fastened to the lower portion of the elevator car

and the lower portion of the counter weight, a relief

weight connectable to the compensation chain in emer-
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Description
TECHNICAL FIELD

[0001] This invention relates to an elevator system
and, particularly, to a safe method for restoring from an
emergency mode to a normal mode in elevators having
no machine room.

BACKGROUND ART
[0002] Examples of a known elevator system are dis-
closed in Japanese Patents Laid-Open Nos.

2000-351548 and 2000-169055, and one of such exam-
ples is shown in Figure 3. Figure 3 is a sectional view of
a conventional elevator system showing the structure
thereof.

[0003] In Figure 3, 1 is an elevator car. 2 is a counter
weight (CWT). 3 is a compensation chain. 4 is a relief
weight. 5 is a hoist, and it is disposed on the top of the
hoistway. 6 is a brake releasing apparatus.

[0004] The elevator car 1 and the CWT 2 described
above are connected to either end of the wire rope
wound around the hoist 5. The compensation chain 3 is
disposed such that the both ends thereof locate sepa-
rately under the elevator car 1 or the CWT 2. The relief
weight 4 is connected to the compensation chain 3 in
cases such as necessitating rescues in emergencies,
and adjusts the balance between the elevator car 1
weight and the CWT 2. The brake releasing apparatus
6 disposed on the hoist 5 releases the brake of the hoist
5. The brake releasing apparatus 6 of the hoist 5 is op-
erated by remote control at the side of the landing or the
like on the uppermost floor.

[0005] The operation in emergencies of the conven-
tional elevator system shown in Figure 3 is described in
the following.

[0006] Ifthe elevator car 1 suspends halfway between
floors due to power failure or the like, for instance, ele-
vator passengers in such emergencies are generally
rescued by making the car 1 alight on the nearest floor
using the brake releasing apparatus 6 to let the passen-
gers get off the car. The brake releasing apparatus 6
allows the brake of the hoist 5 to be manually released
to cause the elevator car 1 to move upward or downward
due to the unbalance between the elevator car 1 weight
and the CWT 2. It is not possible to make the elevator
car 1 move, however, if the weight of the elevator car 1
and the CWT 2 is balanced (in such cases as where the
elevator car 1 is accommodating half the nominal riding
capacity), even if the brake is released, and so in such
cases the relief weight 4 is mounted to the compensa-
tion chain 3 disposed under the elevator car 1 for ad-
justing the balance between the elevator car 1 weight
and the CWT 2 and causing an unbalance therebetween
and letting the elevator car 1 move.

[0007] Thus, conventional elevator systems have a
problem that relief weights, if left unremoved, could fall
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on and hit elevator machinery and tools to damage them
after restoration to a normal driving following rescuing
of elevator passengers.

DISCLOSURE OF INVENTION

[0008] The present invention, that has been made to
solve the problem described above, has as its object to
provide an elevator system in which restoration to a nor-
mal driving with the relief weight unintentionally failed to
dismount is restrained.

[0009] In order to achieve the above object, an eleva-
tor system according to the invention comprises a hoist
disposed on the top portion of a hoistway, a wire rope
wound around a traction sheave of the hoist and provid-
ed with an elevator car at its one end and a counter
weight at the other end, a compensation chain having
respective ends fastened to the lower portion of the el-
evator car and the lower portion of the counter weight,
a relief weight connectable to the compensation chain
in emergencies for adjusting the balance between the
elevator car and the counter weight to cause the eleva-
tor car to move, and detecting means for detecting that
the relief weight is connected to the compensation
chain.

[0010] Also, acccording to the elevator system of the
present invention, the driving of the elevator car may be
suspended when said detecting means detects that the
relief weight is connected to said compensation chain.
[0011] Also, according to the elevator system of the
present invention, the detecting means may comprise a
light switch, which detects that the relief weight is con-
nected to the compensation chain when the relief weight
interrupts the beam of light between a light emitting sec-
tion and a light receiving section of the light switch.
[0012] Further, in the elevator system of the present
invention, the detecting means may be disposed at ei-
ther the lower portion of the elevator car or the lower
portion of the counter weight, and the operation of the
elevator car is suspended when it detects the load of the
relief weight.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Figure 1 is a sectional view of an elevator system
of exemplary embodiment 1 of the invention show-
ing the structure thereof;

Figure 2 is an enlarged view of the compositions
under the elevator car in an elevator system of ex-
emplary embodiment 2 of the invention; and
Figure 3 is a sectional view of a conventional ele-
vator system showing the structure thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] Exemplary embodiments of the invention will
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be described in the following.
Embodiment 1.

[0015] An elevator system of one exemplary embod-
iment of the invention will now be described while refer-
ring to Figure 1. Figure 1 is a sectional view of an ele-
vator system of Embodiment 1 of the invention showing
the structure thereof.

[0016] In Figure 1, 7 is a light switch or a detecting
means that is disposed at the bottom of the hoistway,
and detects whether or not something has passed
based on the occurrence or not of the interruption of
beams of light running between the light emitting section
and the light receiving section thereof opposing each
other. An attempt to restore to a normal driving with a
relief weight 4 remained connected to a compensation
chain 3 fails because an omission to remove the relief
weight 4 is revealed through the interruption of the
beams of light of the light switch 7 by the relief weight 4
connected to the compensation chain 3, and this induc-
es the suspension of the movement of an elevator car
1, thus preventing restoration to a normal driving.
[0017] In Figure 1, those components that are com-
mon in the example of a conventional elevator system
shown in Figure 3 or those the counterparts thereof are
found in Figure 3 are given the same reference numer-
als with no explanation, and the component that is not
found in Figure 3 is given a new reference numeral.
[0018] Thus, it is possible to prevent the occurrence
of a situation in which the relief weight 4 falls down on
and hit the elevator machinery and tools to damage
them because restoration to a normal driving with the
relief weight 4 left unremoved is not possible as the light
switch 7 disposed at the bottom of the hoistway detects
whether or not the relief weight 4 is connected to the
compensation chain 3 and whether or not the elevator
system can be restored to a normal driving through the
occurrence or not of the interruption of the beams of light
running between the light emitting section and the light
receiving section of the light switch 7.

[0019] Further, itis possible to prevent the occurrence
of undesirable phenomenon of generating a slip be-
tween the wire rope and the hoist sheave due to insuf-
ficient friction therebetween that could happen when the
elevator is operated with the car accommodating full
passengers, for example, because of the unbalance be-
tween the elevator car 1 and the CWT 2 as a conse-
quence of the presence of the relief weight 4 when the
elevator system is restored to a normal driving by omit-
ting the removal of the relief weight 4.

Embodiment 2.

[0020] The elevator system of another exemplary em-
bodiment of the present invention will now be described
with reference to Figure 2. Figure 2 is an enlarged view
of an elevator system of Embodiment 2 of the invention
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showing the composition under the elevator car.
[0021] In Figure 2, 9 is a beam onto which one end of
the compensation chain 3 is fastened. One end of the
beam 9 is arranged to be rotatable about a pin 8 under
the elevator car. 10 is a spring, and it supports the beam
9 at the other end to bear the weight of the compensation
chain 3. 11 is a switch, and it restrains the elevator sys-
tem's normal driving when the beam 9 serving as an op-
eration lever is pulled downward. The operation lever is
pulled downward when the spring 10 is compressed un-
der the loads of the compensation chain 3 and the relief
weights 4 mounted thereto.

[0022] Thus, when the switch 11 is turned on upon the
downward movement of the operation lever, it is deter-
mined that the relief weights 4 are mounted on the com-
pensation chain 3 and the restoration of the elevator op-
eration to a normal driving mode is prevented when the
relief weights 4 are unintentionally failed to be dismount-
ed.

[0023] Although the integral components are dis-
posed at the lower portion of the elevator car 1 in this
embodiment, such the components may equally be dis-
posed at the lower portion of the CWT 2.

[0024] As has been described, an elevator system ac-
cording to the invention comprises a hoist disposed on
the top portion of a hoistway, a wire rope wound around
a traction sheave of the hoist and provided with an ele-
vator car at its one end and a counter weight at the other
end, a compensation chain having respective ends fas-
tened to the lower portion of the elevator car and the
lower portion of the counter weight, a relief weight con-
nectable to the compensation chain in emergencies for
adjusting the balance between the elevator car and the
counter weight to cause the elevator car to move, and
detecting means for detecting that the relief weight is
connected to the compensation chain, so that it is pos-
sible to prevent the relief weight from falling down on
and hit the elevator machinery and tools to damage
them as a consequence of unintentional failure to re-
move the relief weight when restoring to a normal oper-
ation.

INDUSTRIAL APPLICABILITY

[0025] As described, an elevator system of the inven-
tion is used upon providing a safe restoring method from
an emergency mode to a normal mode particularly in an
elevator having no machine room.

Claims

1. An elevator system comprising:
a hoist disposed on the top portion of a hoist-
way,

a wire rope wound around a traction sheave of
said hoist and is provided with an elevator car
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at one end thereof and a counter weight at the
other end thereof;

a compensation chain having respective end
thereof fastened to the lower portion of the el-
evator car and the lower portion of the counter 5
weight;

a relief weight connectable to said compensa-
tion chain in emergencies for adjusting the bal-
ance between the elevator car and the counter
weight to cause the elevator car to move; and 70
detecting means for detecting that said relief
weight is connected to said compensation
chain.

An elevator system as claimed in claim 1 wherein 15
the driving of the elevator car is suspended when
said detecting means detects that the relief weight

is connected to said compensation chain.

An elevator system as claimed in claim 2 wherein 20
said detecting means comprises a light switch,
which detects that the relief weight is connected to

the compensation chain when the relief weight in-
terrupts the beam of light between a light emitting
section and a light receiving section of the light 25
switch.

An elevator system as claimed in claim 1 wherein
said detecting means is disposed at either the lower
portion of the elevator car or the lower portion of the 30
counter weight, and the operation of the elevator car

is suspended when it detects the load of the relief
weight.
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FIG. 2
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FIG. 3
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