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(54) CWT-LESS ELEVATOR

(57)  Provided is a car (2) provided inside a hoistway
(1) ; arope (3) for suspending the car (2), the rope having
one end portion connected to a top of the car (2) and the
other end portion connected to a bottom of the car (2),
the rope including a wall-side hanging-down portion (3a)
hanging down between the car (2) and a wall of the hoist-
way (1) in anintermediate portion; and movement restric-
tion means (11) provided around the wall-side hanging-
down portion (3a), the movement restriction means being
brought into contact with the wall-side hanging-down por-
tion (3a) to restrict horizontal movement of a portion of
the wall-side hanging-down portion (3a), which is in con-
tact therewith.
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Description
Technical Field

[0001] The presentinvention relates to a CWT-less el-
evator including a car and suspension means which sus-
pends the car and has one end portion connected to a
top of the car and the other end portion connected to a
bottom of the car.

Background Art

[0002] Conventionally, a CWT-less elevator including
a car provided inside a hoistway and a rope which sus-
pends the car and includes a wall-side hanging down
portion and has one end portion connected to a top of
the car and the other end portion connected to a bottom
of the car, the wall-side hanging-down portion being pro-
vided in an intermediation portion to hang down between
the car and a wall of the hoistway, is known (for example,
see Patent Document 1).

[0003] Patent Document 1: JP 2006-16184 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the case of the aforementioned CWT-less
elevator, however, the wall-side hanging-down portion
horizontally swings as a result of application of a hori-
zontal force to the wall-side hanging-down portion of the
rope due to, for example, an earthquake or the like. Thus,
the CWT-less elevator has the problem of having a fear
in that a part of the wall-side hanging-down portion may
be caught on a device provided inside the hoistway.
[0005] The presentinvention has been made to solve
the problem described above, and therefore has an ob-
jectto provide a CWT-less elevator capable of preventing
a wall-side hanging-down portion of a rope from horizon-
tally swinging even when a horizontal force is applied to
the wall-side hanging-down portion.

Means for solving the Problem

[0006] A CWT-less elevator according to the present
invention includes: a car provided inside a hoistway; sus-
pension means for suspending the car, the suspension
means having one end portion connected to a top of the
car and the other end portion connected to a bottom of
the car, the suspension means including a wall-side
hanging-down portion hanging down between the car
and a wall of the hoistway in an intermediate portion; and
movement restriction means provided around the wall-
side hanging-down portion, the movement restriction
means being broughtinto contact with the wall-side hang-
ing-down portion to restrict horizontal movement of the
wall-side hanging-down portion.
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Effects of the Invention

[0007] According to the CWT-less elevator of the
presentinvention, even when a horizontal force is applied
to the wall-side hanging-down portion of a rope, the
movement restriction means comes into contact with the
wall-side hanging-down portion to restrict horizontal
movement of the wall-side hanging-down portion. There-
fore, the wall-side hanging-down portion can be prevent-
ed from horizontally swinging.

Brief Description of the Drawings

[0008] FIG.1isalongitudinal sectional view illustrating
a CWT-less elevator according to Embodiment 1 of the
present invention.

FIG. 2 is an interior plan view illustrating the CWT-
less elevator illustrated in FIG. 1.

FIG. 3 is a sectional view taken along the line IlI-IlI
of FIG. 1.

FIG. 4is aplan view illustrating movement restriction
means and wall-side hanging-down portions of
ropes of a CWT-less elevator according to Embod-
iment 2 of the present invention.

FIG. 5 is a side view illustrating a state where one
of the wall-side hanging-down portions of the ropes
illustrated in FIG. 4 is caught on a device provided
inside a hoistway.

FIG. 6is a plan view illustrating movement restriction
means and wall-side hanging-down portions of
ropes of a CWT-less elevator according to Embod-
iment 3 of the present invention.

FIG. 7 is a side view illustrating the movement re-
striction means and the wall-side hanging-down por-
tions of the ropes illustrated in FIG. 6.

FIG. 8is a plan view illustrating movement restriction
means and wall-side hanging-down portions of
ropes of a CWT-less elevator according to Embod-
iment 4 of the present invention.

FIG. 9 is a side view illustrating the movement re-
striction means and the wall-side hanging-down por-
tions of the ropes illustrated in FIG. 8.

FIG. 10 is an enlarged view of a portion A of each of
the ropes illustrated in FIG. 9.

FIG. 11 is an enlarged view illustrating a variation of
each of the wall-side hanging-down portions of the
ropes illustrated in FIG. 9.

Best Mode for carrying out the Invention

[0009] Embodiment 1

FIG. 1 is a longitudinal sectional view illustrating a CWT-
less elevator according to this embodiment, and FIG. 2
is an interior plan view illustrating the CWT-less elevator
illustrated in FIG. 1.

The CWT-less elevator according to this embodiment in-
cludes a car 2 provided inside a hoistway 1 and three
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ropes 3 corresponding to suspension means which sus-
pends the car 2.

Vertically extending guide rails 4 are respectively fixed
onto a pair of walls of the hoistway 1, which are opposed
to each other, so that each of the guide rails 4 is separated
by a gap from a corresponding wall surface.

A machine table 5 is fixed onto an upper part of each of
the guide rails 4 so as to extend between the guide rails 4.
A driving sheave 6 of a hoisting machine driven by a
control section (not shown) and a rotatable return sheave
7 are mounted to the machine table 5.

Onto a bottom surface of the hoistway 1, a first tension
sheave 9 and a second tension sheave 10 are rotatably
mounted through an intermediation of a support member
8.

[0010] The return sheave 7 and the second tension
sheave 10 are located on the same vertical line passing
through the vicinity of a center of the car 2.

The driving sheave 6 and the first tension sheave 9 are
located on the same vertical line passing through the
vicinity of one side wall of the car 2.

One end portion of each of the ropes 3 is connected to
a top of the car 2 to extend upward from the top of the
car 2 so as to be looped around the return sheave 7 and
the driving sheave 6 in this order.

The other end portion of each of the ropes 3 is connected
to a bottom of the car 2 to extend downward from the
bottom of the car 2 so as to be looped around the second
tension sheave 10 and the first tension sheave 9 in this
order.

Each of the ropes 3 has a wall-side hanging-down portion
3a provided in an intermediate portion, which hangs
down between the car 2 and the wall of the hoistway 1.
The wall-side hanging-down portions 3a are located to
extend between the driving sheave 6 and the first tension
sheave 9.

[0011] The CWT-less elevator also includes move-
ment restriction means 11 provided around the wall-side
hanging-down portions 3a of the ropes 3.

FIG. 3 is a sectional view taken along the line Ill-Ill of
FIG. 1.

A through hole 11a is formed through the movement re-
striction means 11. The wall-side hanging-down portions
3aofthethree ropes 3 pass through the through hole 11a.
The movement restriction means 11 is fixed onto an up-
per surface of the car 2 by fastening means (not shown).
When a horizontal force is not applied to the wall-side
hanging-down portions 3a of the ropes 3, the movement
restriction means 11 and the wall-side hanging-down por-
tions 3a are in a non-contact state.

[0012] In this CWT-less elevator, when the horizontal
force is applied to the wall-side hanging-down portions
3a of the ropes 3 due to, for example, an earthquake or
the like, the wall-side hanging-down portions 3a start hor-
izontally swinging to be brought into contact with the
movement restriction means 11.

The horizontal movement of a portion of each of the wall-
side hanging-down portions 3a, whichis broughtinto con-
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tact with the movement restriction means 11, is restricted
by the movement restriction means 11.

As aresult, the horizontal swing of the wall-side hanging-
down portions 3a can be reduced.

[0013] Asdescribedabove, accordingtothe CWT-less
elevator of this embodiment, even when the horizontal
force is applied to the wall-side hanging-down portions
3a of the ropes 3, the wall-side hanging-down portions
3a and the movement restriction means 11 come into
contact with each other so that the horizontal movement
of the wall-side hanging-down portions 3a is restricted
by the movement restriction means 11. Therefore, the
horizontal swing of the wall-side hanging-down portions
3 can be reduced.

[0014] Although the movement restriction means 11
mounted to the car 2 has been described in this embod-
iment, itis apparent that the movement restriction means
11is notlimited thereto. The movementrestriction means
11 may be mounted to, forexample, awall of the hoistway
11.

[0015] Moreover, although the movement restriction
means 11 having the through hole 11a, through which
the wall-side hanging-down portions 3a of the ropes 3
pass, has been described in this embodiment, it is ap-
parent that the movement restriction means 11 is not
limited thereto. For example, the movement restriction
means 11 may have a groove through which the wall-
side hanging-down portions 3a of the ropes 3 canpass.
Alternatively, the movement restriction means 11 may
be composed of a plurality of components to have the
through hole 11a formed by combining the components,
through which the wall-side hanging-down portions 3a of
the ropes 3 pass.

As a result, the movement restriction means 11 may be
mounted to the car 2 or to the wall of the hoistway after
the car 2 and the ropes 3 are installed inside the hoistway
1. Therefore, the installation of the movement restriction
means 11 is facilitated.

[0016] Furthermore, although the CWT-less elevator
including the single movement restriction means 11 has
been described in this embodiment, the CWT-less ele-
vator may include a plurality of the movement restriction
means 11.

In such a case, the plurality of movement restriction
means 11 are arranged at a distance from each other.
As aresult, the horizontal swing of the wall-side hanging-
down portions 3a can be further reduced.

[0017] Embodiment 2

FIG. 4 is a plan view illustrating movement restriction
means 12 and the wall-side hanging-down portions 3a
of the ropes 3 of the CWT-less elevator according to this
embodiment.

The movement restriction means 12 of the CWT-less el-
evator according to this embodiment includes a contact
body 12a which is brought into contact with the wall-side
hanging-down portions 3a of the ropes 3 and an electric
resistance measuring device 12b mounted to both end
portions of the contact body 12a.
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When the horizontal force is not applied to the wall-side
hanging-down portions 3a of the ropes 3, the contact
body 12a and the wall-side hanging-down portions 3a
are in a non-contact state.

The contact body 12a is supported by the electric resist-
ance measuring device 12b. The electric resistance
measuring device 12b is supported on a base 12c fixed
onto the upper surface of the car 2.

The electric resistance measuring device 12b includes a
timer (not shown) for time measurement.

Further, the electric resistance measuring device 12b is
electrically connected to the control section (not shown)
of the CWT-less elevator so as to be able to transmit an
electric signal to the control section.

When the horizontal force is applied to the wall-side hang-
ing-down portions 3a of the ropes 3, the wall-side hang-
ing-down portions 3a start horizontally swinging to be
brought into contact with the contact body 12a.

The horizontal movement of a portion of each of the wall-
side hanging-down portions 3a, whichis broughtinto con-
tact with the contact body 123, is restricted by the contact
body 12a.

[0018] The contact body 12a is formed to have a C-
like shape so as to surround the three ropes 3.

The electric resistance measuring device 12b applies a
predetermined voltage between the both end portions of
the contact body 12a, and measures an electric resist-
ance between the both end portions from a value of a
current flowing between the both end portions.

The electric resistance between the both end portions of
the contact body 12a is an electric resistance of the con-
tact body 12a alone when the wall-side hanging-down
portions 3a are not in contact with the contact body 12a,
while the electric resistance between the both end por-
tions of the contact body 12a is an electric resistance
obtained by adding the electric resistance of the contact
body 12a and an electric resistance of the portions of the
wall-side hanging-down portions 3a, which are brought
into contact with the contact body 12a, when the wall-
side hanging-down portions 3a are brought into contact
with the contact body 12a.

The electric resistance measuring device 12b detects the
contact of the wall-side hanging-down portions 3a with
the contact body 12a based on a change in electric re-
sistance between the both end portions of the contact
body 12a.

The remaining structure is the same as that of Embodi-
ment 1.

[0019] Next, the case where at least one of the wall-
side hanging-down portions 3ais caught on a device pro-
vided inside the hoistway 1 as a result of the application
of the horizontal force to the wall-side hanging-down por-
tions 3a of the CWT-less elevator according to this em-
bodiment is described.

FIG. 5 is a side view illustrating a state where one of the
wall-side hanging-down portions 3a of the ropes 3 illus-
trated in 4 is caught on the device provided inside the
hoistway 1.
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In this CWT-less elevator, as a result of the application
of the horizontal force to the wall-side hanging-down por-
tions 3a due to, for example, an earthquake or the like,
the wall-side hanging-down portions 3a start horizontally
swinging. Thus, in some cases, the wall-side hanging-
down portions 3a may be caught on the device provided
inside the hoistway 1.

By the ascent and descent of the car 2 in this state, the
movement restriction means 12 comes closer to a portion
of one of the wall-side hanging-down portions 3a, which
is caught on the device provided inside the hoistway 1.
When the movement restriction means 12 comes closer
to the portion of one of the wall-side hanging-down por-
tion 3a, which is caught on the device provided inside
the hoistway 1, the caught one of the wall-side hanging-
down portions 3a is brought into contact with the contact
body 12a. In this manner, the electric resistance meas-
uring device 12b detects the contact between the caught
one of the wall-side hanging-down portions 3a and the
contact body 12a.

The electric resistance measuring device 12b measures
a time during which the caught one of the wall-side hang-
ing-down portions 3a and the contact body 12a are con-
tinuously held in contact with each other. When the meas-
ured time exceeds a predetermined amount of time, the
electric resistance measuring device 12b determines that
at least one of the wall-side hanging-down portions 3a is
caught on the device provided inside the hoistway 1 and
transmits the determination to the control section of the
CWT-less elevator. The control section stops the ascent
and descent of the car 2.

[0020] Asdescribed above, accordingtothe CWT-less
elevator of this embodiment, the movement restriction
means 12 includes the contact body 12a which comes
into contact with the wall-side hanging-down portions 3a
of the ropes 3 and the electric resistance measuring de-
vice 12a which measures the electric resistance between
both end portions of the contact body 12a. Therefore,
when at least one of the wall-side hanging-down portions
3a is caught on the device provided inside the hoistway
1, it can be detected that at least one of the wall-side
hanging-down portions 3a is caught on the device pro-
vided inside the hoistway 1.

[0021] Moreover, the movement restriction means 12
is mounted to the car 2. Therefore, the movement restric-
tion means 12 ascends and descends with the car 2 so
as to be able to detect that at least one of the wall-side
hanging-down portions 3a is caught on the device pro-
vided inside the hoistway 1 over the range from an upper
end portion to a lower end portion of each of the wall-
side hanging-down portions 3a.

Moreover, the car 2 is automatically moved from a top
floor to a bottom floor to detect whether or not at least
one of the wall-side hanging-down portions 3a is caught
on the device provided inside the hoistway 1. In this man-
ner, the auto-recovery of the CWT-less elevator can be
performed after the occurrence of the earthquake.
[0022] Embodiment 3
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FIG. 6 is a plan view illustrating movement restriction
means 13 and the wall-side hanging-down portions 3a
of the ropes 3 of the CWT-less elevator according to this
embodiment, and FIG. 7 is a side view illustrating the
movement restriction means 13 and the wall-side hang-
ing-down portions 3a of the ropes 3 illustrated in FIG. 6.
The movement restriction means 13 of the CWT-less el-
evator according to this embodiment includes a gripper
body 13awhich slidably grips the wall-side hanging-down
portions 3a of the ropes 3 and movement detectors 13b
which detect horizontal movement of a position, at which
the gripper body 13 performs gripping, over a predeter-
mined distance.

Although the wall-side hanging-down portions 3a and the
gripper body 13a are illustrated in FIGS. 6 and 7 as being
separated from each other, the wall-side hanging-down
portions 3a and the gripper body 13a are actually held in
contact with each other even when the horizontal force
is not applied to the wall-side hanging-down portion 3a.
The movement detectors 13b are mounted to the gripper
body 13a. The gripper body 13a is supported on a base
13c fixed onto the upper surface of the car 2.

Although the movement detector 13b is mounted only to
the car 2 side of the gripper body 13a in FIGS. 6 and 7,
the other one of the movement detector 13b is also
mounted to the gripper body 13a on the side of the wall
of the hoistway 1.

In this manner, the movement detectors 13b detect the
movement of the gripper body 13a in both a direction
toward the car 2 and a direction toward the wall of the
hoistway 1.

Determination means 13d for detecting that at least one
of the wall-side hanging-down portions 3a is caught by
the device provided in the hoistway 1 in response to a
signal from the movement detectors 13b is electrically
connected to the movement detectors 13b.

The determination means 13d includes a timer (not
shown) for time measurement.

The determination means 13d is also electrically con-
nected to the control section of the CWT-less elevator
so as to be able to transmit an electric signal to the control
section.

[0023] The gripper body 13a, which is in the form of a
pair of opposed pantographs, grips the three wall-side
hanging-down portions 3a respectively in predetermined
positions.

In this CWT-less elevator, when a horizontal force in a
direction of coming closer to and separating from the car
2 is applied to the wall-side hanging-down portions 3a of
the ropes 3 due to, for example, the earthquake or the
like, the movement of the wall-side hanging-down por-
tions 3a is restricted with a pressing force of the gripper
body 13a.

[0024] When the position, at which the gripper body
13a performs gripping, is moved in the horizontal direc-
tion of coming closer to and separating from the car 2
over a predetermined distance, a gripping portion of the
gripper body 13a comes into contact with the movement
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detectors 13b.

The contact of the gripping portion of the gripper body
13a with the movement detectors 13b prevents the fur-
ther movement of the position, at which the gripper body
13a performs gripping, in the horizontal direction of com-
ing closer to and separating from the car 2.

As aresult, the horizontal movement of a portion of each
of the wall-side hanging-down portions 3a gripped by the
gripper body 13a is restricted.

Upon contact with the gripping portion of the gripper body
13a, the movement detectors 13b transmit a signal to the
determination means 13d.

The determination means 13d measures a time during
which the gripping portion of the gripper body 13a is con-
tinuously held in contact with the movement detectors
13b. When the measured time exceeds a predetermined
amount oftime, the determination means 13d determines
that at least one of the wall-side hanging-down portions
3a of the ropes 3 is caught on the device provided inside
the hoistway 1 and transmits the determination to the
control section of the CWT-less elevator. The control sec-
tion stops the ascent and descent of the car 2.

The remaining structure is the same as that of Embodi-
ment 1.

[0025] As describe above, according to the CWT-less
elevator of this embodiment, the movement restriction
means 13 includes the gripper body 13a which slidably
grips the wall-side hanging-down portions 3a of the ropes
3 and the movement detectors 13b which detect the hor-
izontal movement of the position, at which the gripper
body 13a performs gripping, over the predetermined dis-
tance. Therefore, when at least one of the wall-side hang-
ing-down portions 3a of the ropes 3 is caught on the de-
vice provided inside the hoistway 1, it can be detected
that at least one of the wall-side hanging-down portions
3ais caught on the device provided inside the hoistway 1.
[0026] Inthe CWT-less elevator according to this em-
bodiment, the ropes 3 and the gripper body 13a may be
formed of an iron and a steel. In this manner, electric
power may be transferred between the ropes 3 and the
movement restriction means 13.

In particular, by mounting the movement restriction
means 13 on the wall of the hoistway 1, the electric power
can be supplied from the exterior of the car 2 to the car
2 through the ropes 3 in a simple structure.

[0027] Embodiment 4

FIG. 8 is a plan view illustrating movement restriction
means 14 and the wall-side hanging-down portions 3a
of the ropes 3 of the CWT-less elevator according to this
embodiment, and FIG. 9 is a side view illustrating the
movement restriction means 14 and the wall-side hang-
ing-down portions 3a of the ropes 3 illustrated in FIG. 8.
The movement restriction means 14 of the CWT-less el-
evator according to this embodiment includes a coil 14a,
through which the wall-side hanging-down portions 3a of
the ropes 3 pass, and a current measuring device 14b
for measuring a current generated in the coil 14a.

The coil 14a and the current measuring device 14b are
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supported on a base 14c fixed onto the upper surface of
the car 2.

A through-hole 15, through which the wall-side hanging-
down portions 3a of the ropes 3 pass, is formed through
the base 14c.

The current measuring device 14b is electrically connect-
ed to the control section of the CWT-less elevator so as
to be able to transmit an electric signal to the control
section.

The coil 14a and the base 14c¢ are brought into contact
with the wall-side hanging-down portions 3a of the ropes
3 to restrict the horizontal movement of a portion of each
of the wall-side hanging-down portions 3a, which is in
contact therewith.

[0028] FIG. 10 is an enlarged view of a portion A illus-
trated in FIG. 9.

Magnets 16 are mounted on each of the wall-side hang-
ing-down portions 3a of the ropes 3 at predetermined
intervals.

Asiillustrated in Fig. 11, the magnets 16 may be mounted
in a layer located inside a surface of each of the wall-side
hanging-down portions 3a of the ropes 3.

With the ascent and descent of the car 2, the movement
restriction means 14 ascends and descends in conjunc-
tion. Furthermore, the wall-side hanging-down portions
3a of the ropes 3 vertically move in conjunction therewith.
As a result, a relative position between the coil 14a and
the magnets 16 changes. Therefore, a current is gener-
ated in the coil 14a.

The current measuring device 14b measures the current
generated in the coil 14a and transmits a value of the
measured current to the control section of the CWT-less
elevator. The control section calculates a traveling speed
of the car 2.

[0029] Asdescribedabove, accordingtothe CWT-less
elevator of this embodiment, the movement restriction
means 14 includes the coil 14a through which the wall-
side hanging-down portions 3a of the ropes 3 pass and
the current detecting device 14b which measures the cur-
rent generated in the coil 14a. The magnets 16 are
mounted on each of the wall-side hanging-down portions
3a of the ropes 3. Thus, the traveling speed of the car 2
can be calculated.

[0030] Although the CWT-less elevator including the
movement restriction means 14 having the coil 14a and
the current measuring device 14b has been described in
this embodiment, the CWT-less elevator is not limited
thereto. For example, the CWT-less elevator described
in any one of Embodiments 1 to 3 may further include
the coil 14a and the current measuring device 14b inde-
pendently of the movement restriction means 14.
[0031] Moreover, although the ropes 3 have been de-
scribed as an example of the suspension means in each
of the embodiments described above, the suspension
means is not limited thereto. The suspension means may
be, for example, a belt.
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Claims

1.

A CWT-less elevator comprising:

a car provided inside a hoistway;

suspension means for suspending the car, the
suspension means having one end portion con-
nected to a top of the car and the other end por-
tion connected to a bottom of the car, the sus-
pension means including a wall-side hanging-
down portion hanging down between the car and
a wall of the hoistway in an intermediate portion;
and

movement restriction means provided around
the wall-side hanging-down portion, the move-
ment restriction means being brought into con-
tact with the wall-side hanging-down portion to
restrict horizontal movement of the wall-side
hanging-down portion.

A CWT-less elevator according to claim 1, wherein
the movement restriction means is mounted to the
car.

A CWT-less elevator according to claim 1 or 2,
wherein the movement restriction means includes:
a contact body being brought into contract with the
wall-side hanging-down portion; and an electric re-
sistance measuring device provided to both end por-
tions of the contact body, the electric resistance
measuring device being for measuring an electric
resistance between the both end portions.

A CWT-less elevator according to 1 or 2, wherein
the movement restriction means comprises: a grip-
per body for slidably gripping the wall-side hanging-
down portion; and a movement detector for detecting
horizontal movement of a position, at which the grip-
per body performs gripping, over a predetermined
distance.

A CWT-less elevator according to claim 1 or 2,
wherein:

the movement restriction means comprises : a
coil through which the wall-side hanging-down
portion passes; and a current measuring device
for measuring a current generated in the coil;
a magnet is provided to the wall-side hanging-
down portion; and

the magnet moves vertically along with the wall-
side hanging-down portion to change a relative
position between the magnet and the coil to gen-
erate the current in the coil so that a traveling
speed of the car is calculated from a value of
the current measured by the current measuring
device.
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A CWT-less elevator according to any one of claims
1 to 4, further comprising: a coil provided around the
wall-side hanging-down portion, the coil being for
generating a current by a change in magnetic field;
and a current measuring device for measuring the
current generated in the coil, wherein:

a magnet is provided to the wall-side hanging-
down portion; and

the magnet moves vertically along with the wall-
side hanging-down portion to change a relative
position between the magnet and the coil to gen-
erate the current in the coil so that a traveling
speed of the car is calculated from a value of
the current measured by the current measuring
device.
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