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(54) ROPE TENSION ADJESTER OF ELEVATOR

(57) A pair of sheaves, i.e. a return pulley and a driv-
ing sheave, are provided at upper and lower portions of
a hoistway. An elevating body capable of being raised/
lowered in the hoistway is connected with one and the
other ends of a main rope looped around the sheaves.
The elevating body is provided with a rope tension ad-
juster for adjusting a tension of the main rope. The rope
tension adjuster includes a tension detecting device for
detecting the tension of the main rope, and an actuator
device for displacing at least one of the one end and the
other end of the main rope with respect to the elevating
body based on information from the tension detecting
device.
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Description

Technical Field

[0001] The present invention relates to a rope tension
adjuster of an elevator for adjusting a tension of a main
rope for suspending a car within a hoistway.

Background Art

[0002] In a conventional elevator, a tension device
(rope tension adjuster) having a sheave pressed against
a driving rope for suspending a car may be provided on
a bottom portion of a hoistway in order to maintain a ten-
sion applied to the driving rope constant. The driving rope
is secured at one end thereof to an upper portion of the
car, and at the other end thereof to a lower portion of the
car. Three driven sheaves and one driving sheave are
provided within the hoistway. In a direction from the afore-
mentioned one end to the other end, the driving rope is
sequentially looped around the three driven sheaves and
the driving sheave. The sheave of the tension device is
pressed against a portion of the driving rope which is
located between the driven sheave and the driving
sheave (see Patent Document 1).
[0003] Patent Document 1: JP 2004-67365 A

Disclosure of the Invention

Problem to be solved by the Invention

[0004] In the conventional tension device for the ele-
vator constructed as described above, however, the
sheave is pressed against the driving rope. Therefore,
the tension device is increased in size, and the number
of parts of a driving machine for displacing the sheave
increases as well. Thus, a reduction in cost cannot be
achieved.
[0005] The present invention has been made to solve
the problem discussed above, and it is therefore an object
of the invention to obtain a rope tension adjuster of an
elevator allowing a reduction in cost.

Means for solving the Problems

[0006] According to the present invention, a rope ten-
sion adjuster of an elevator for adjusting a tension of a
main rope looped around to extend between a pair of
sheaves, which are provided respectively in an upper
portion and a lower portion of a hoistway, and connected
at one end and another end of the main rope to an ele-
vating body that can be raised/lowered within the hoist-
way, includes: a tension detecting device for detecting
the tension of the main rope; and an actuator device pro-
vided on the elevating body, for displacing at least one
of the one end and the another end of the main rope with
respect to the elevating body based on information from
the tension detecting device.

Brief Description of the Drawings

[0007]

Fig. 1 is a diagram showing a structure of an elevator
according to Embodiment 1 of the present invention.
Fig. 2 is a lateral view showing a rope tension ad-
juster of the elevator of Fig. 1.
Fig. 3 is a cross-sectional view taken along the line
III-III of Fig. 2.
Fig. 4 is a front view showing a rope tension adjuster
of an elevator according to Embodiment 2 of the
present invention.
Fig. 5 is a cross-sectional view taken along the line
V-V of Fig. 4.

Best Modes for carrying out the Invention

[0008] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1 is a diagram showing a structure of an
elevator according to Embodiment 1 of the present in-
vention. Referring to the figure, a first upper return pulley
2 and a second upper return pulley 3, which are sheaves
disposed apart from each other in a horizontal direction,
are provided in an upper portion within a hoistway 1. A
driving device 4 and a lower return pulley 5, which are
disposed apart from each other in the horizontal direction,
are provided in a lower portion within the hoistway 1.
[0010] The driving device 4 has a driving device main
body 6, and a driving sheave 7 rotated by the driving
device main body 6. The driving sheave 7 and the lower
return pulley 5 are disposed substantially at the same
height. The driving sheave 7 and the first upper return
pulley 2, which are disposed on a common vertical line,
constitute a pair of sheaves.
[0011] A plurality of main ropes 8 (only one of them is
shown in Fig. 1 for the sake of simplicity) are looped
around the first upper return pulley 2, the second upper
return pulley 3, the lower return pulley 5, and the driving
sheave 7. A car 9 as an elevating body is suspended
within the hoistway 1 by means of the main ropes 8 . The
car 9 is raised/lowered within the hoistway 1 due to a
driving force of the driving device 4. A control device 10
for controlling an operation of the elevator is provided
within the hoistway 1. The driving device 4 is controlled
by the control device 10.
[0012] The car 9 has a car body 11, and a car frame
12 surrounding and supporting the car body 11. The car
frame 12 has lower frames 12a disposed on a lower por-
tion of the car body 11, an upper frame 12b disposed on
an upper portion of the car body 11, and a pair of longi-
tudinal frames 12c connecting the lower frames 12a and
the upper frame 12b together. The lower frames 12a (i.e.,
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a lower portion of the car 9) are provided with a rope
tension adjuster 13 for adj usting tensions of the main
ropes 8. The upper frame 12b (i.e., an upper portion of
the car) is provided with a cleat portion 14 for connecting
the main ropes 8 to the car 9.
[0013] The main ropes 8 have first connection portions
(one end) 8a each of which is connected to the upper
portion of the car 9 via the cleat portion 14 and second
connection portions (the other end) 8b each of which is
connected to the lower portion of the car 9 via the rope
tension adjuster 13. In a direction from the first connection
portions 8a to the second connection portions 8b, the
main ropes 8 are sequentially looped around the first up-
per return pulley 2, the second upper return pulley 3, the
lower return pulley 5, and the driving sheave 7. The main
ropes 8 are moved in a circulating manner as the car 9
is raised/lowered.
[0014] Fig. 2 is a lateral view showing the rope tension
adjuster 13 of Fig. 1. Fig. 3 is a cross-sectional view taken
along the line III-III of Fig. 2. Referring to the figures, the
lower frames 12a are designed as a pair of horizontal
frames that are disposed apart from each other in a depth
direction of the car 9. The lower frames 12a are provided
with a pair of actuator devices 15 for displacing the sec-
ond connection portions 8b with respect to the car 9. The
respective actuator devices 15 are disposed apart from
each other in a width direction of the car 9. Each of the
main ropes 8 is passed through a space between the
respective actuator devices 15.
[0015] The actuator devices 15 each have a rotational
driving portion 16, which includes a motor, and a screw
shaft 17, which extends upward from the rotational driv-
ing portion 16, and is rotated by the rotational driving
portion 16 on its own axis. A displacement plate 18 dis-
placeable in a vertical direction with respect to the car 9
is supported between the respective screw shafts 17.
The displacement plate 18 is screwed on the respective
screw shafts 17 due to a ball screw structure. The dis-
placement plate 18 is displaced in an axial direction of
the screw shafts 17 through rotation of the screw shafts
17 on their own axes. That is, the displacement plate 18
is displaced toward the car body 11 due to rotation of the
respective screw shafts 17 in one direction, and away
from the car body 11 due to reversal of the rotational
direction of the respective screw shafts 17.
[0016] A plurality of tension detecting devices 19 for
detecting tensions of the main ropes 8 are provided on
the displacement plate 18. The respective main ropes 8
are passed through the displacement plate 18 and the
respective tension detecting devices 19. Each of the sec-
ond connection portions 8b is fitted with each of rope
fittings 20 laid on the tension detecting devices 19. Each
of the rope fittings 20 is pressed against the displacement
plate 18 via each of the tension detecting devices 19 due
to a tension of each of the main ropes 8. Thus, the second
connection portions 8b are displaced together with the
displacement plate 18. A tension of each of the main
ropes 8 is detected when each of the tension detecting

devices 19 measures a load with which each of the rope
fittings 20 is pressed against the displacement plate 18.
Each of the tension detecting devices 19 generates a
signal (information) corresponding to the tension applied
to each of the main ropes 8.
[0017] The tension detecting devices 19 are electrical-
ly connected to the actuator devices 15 and the control
device 10 (Fig. 1), respectively. Information from the re-
spective tension detecting devices 19 is transmitted to
the actuator devices 15 and the control device 10. The
actuator devices 15 rotate the screw shafts 17 based on
the information from the tension detecting devices 19 re-
spectively. That is, each of the actuator devices 15 ro-
tates each of the screw shafts 17 such that the displace-
ment plate 18 moves toward the car body 11 when the
tension applied to each of the main ropes 8 has de-
creased, and each of the actuator devices 15 rotates
each of the screw shafts 17 such that the displacement
plate 18 moves away from the car body 11 when the
tension applied to each of the main ropes 8 has in-
creased.
[0018] The control device 10 acquires information from
the respective tension detecting devices 19 as informa-
tion on the weight of the car 9. The control device 10
controls the operation of the elevator based on the infor-
mation from the respective tension detecting devices 19.
The rope tension adjuster 13 has the actuator devices
15, the displacement plate 18, the tension detecting de-
vices 19, and the rope fittings 20.
[0019] Next, an operation will be described. When the
elevator is in operation, the tensions of the respective
main ropes 8 are constantly detected by the tension de-
tecting devices 19. Information on the detected tensions
of the main ropes 8 is constantly output from the tension
detecting devices 19 to the actuator devices 15 and the
control device 10, respectively.
[0020] When the tensions detected by the tension de-
tecting devices 19 have risen above a predetermined up-
per limit for some reason, the screw shafts 17 are rotated
by the rotational driving portions 16, respectively. Thus,
the displacement plate 18 is displaced away from the car
body 11, namely, downward. When the displacement
plate 18 is displaced downward, the second connection
portions 8b are also displaced together with the displace-
ment plate 18. Thus, the tensions of the main ropes 8
are reduced and adjusted to a value within a predeter-
mined range.
[0021] When the tensions detected by the tension de-
tecting devices 19 have dropped below a predetermined
lower limit for some reason, the screw shafts 17 are ro-
tated respectively by the rotational driving portions 16
reversely to the direction in which the screw shafts 17
are rotated when the tensions applied to the main ropes
8 have risen above the upper limit. Thus, the displace-
ment plate 18 and the second connection portions 8b are
displaced toward the car body 11, namely, upward. Thus,
the tensions applied to the main ropes 8 are increased
and adjusted to a value within a predetermined range.
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[0022] In the rope tension adjuster 13 for the elevator
constructed as described above, the tensions of the main
ropes 8 are detected by the tension detecting devices
19, respectively, and the car 9 is provided with the actu-
ator devices 15 for displacing the second connection por-
tions 8b of the main ropes 8 with respect to the car 9
based on information from the tension detecting devices
19. Therefore, the sheave to be pressed against the main
ropes 8 to adjust the tensions applied thereto can be
dispensed with. Accordingly, the tensions of the main
ropes 8 can be adjusted with a simple construction, and
a reduction in the number of parts or a reduction in size
can be achieved. Thus, a reduction in cost can be
achieved, and the space for installing the rope tension
adjuster 13 can be reduced.
[0023] The actuator devices 15 are provided on the
lower portion of the car 9, so the rope tension adjuster
13 can be disposed within a region of the car 9 on a
vertical projection plane of the hoistway 1. As a result,
the cross-sectional area of the elevator on a horizontal
plane can be reduced.
[0024] The second connection portions 8b of the main
ropes 8 are displaced in the vertical direction with respect
to the car 9 by means of the actuator devices 15, so there
is no need to change the direction of the main ropes 8.
As a result, the rope tension adjuster 13 can further be
simplified in structure.
[0025] While in the foregoing example, the rope ten-
sion adj uster 13 is provided on the lower portion of the
car 9, the rope tension adjuster 13 may also be provided
on the upper portion of the car 9. In this case, the cleat
portion 14 is provided on the lower portion of the car 9.
Further, the first connection portions 8a are connected
to the rope tension adjuster 13, and the second connec-
tion portions 8b are connected to the cleat portion 14. In
adjusting the tensions applied to the main ropes 8, the
first connection portions 8a are displaced with respect to
the car 9.
[0026] Further, the rope tension adjuster 13 may also
be provided on one of the longitudinal frames 12c con-
stituting the lateral portion of the car 9. In this case, the
rope tension adjuster 13 is supported by a horizontal
beam extending in the horizontal direction from an inter-
mediate portion of the one of the longitudinal frames 12c.
In this manner, the range of displacements of the second
connection portions 8b can be confined within the height
dimension of the car 9, so the height dimension of the
hoistway 1 can be reduced.

Embodiment 2

[0027] Fig. 4 is a front view showing a rope tension
adjuster of an elevator according to Embodiment 2 of the
present invention. Fig. 5 is a cross-sectional view taken
along the line V-V of Fig. 4. Referring to the figures, upper
frames 12b (the upper portion of the car 9) are provided
with a rope tension adjuster 31 for adjusting the tensions
of the main ropes 8. The first connection portions 8a are

connected to the car 9 via the rope tension adjuster 31.
[0028] The upper frames 12b are designed as a pair
of horizontal frames disposed apart from each other in
the depth direction of the car 9. The main ropes 8 pass
through a space between those horizontal frames. A low-
er frame 12a (lower portion of the car 9) is provided with
the cleat portion 14 for connecting the second connection
portions 8b to the car 9.
[0029] A pair of support portions 32 are fixed to lower
faces of the upper frames 12b (faces on the car body 11
side), respectively. The actuator devices 15 are support-
ed on the support portions 32, respectively. The rotational
driving portions 16 are fixed to lateral faces of the support
portions 32 respectively. The screw shafts 17 extend in
the horizontal direction along the upper frames 12b, re-
spectively. That is, the respective actuator devices 15
are disposed in a fallen state such that axes of the screw
shafts 17 extend in the horizontal direction along the up-
per frames 12b, respectively.
[0030] The displacement plate 18, which can be dis-
placed in the axial direction of the screw shafts 17, is
provided therebetween. The displacement plate 18 is
screwed on the respective screw shafts 17 due to a ball
screw structure. The displacement plate 18 is displaced
in the horizontal direction through rotation of the respec-
tive screw shafts 17. In addition, the tension detecting
devices 19 for detecting the tensions applied to the main
ropes 8 are provided on a lateral face of the displacement
plate 18.
[0031] A plurality of turning sheaves 33 are supported
by the upper frames 12b. Each of the turning sheaves
33 can rotate about a horizontal shaft extending in the
depth direction of the car 9. The main ropes 8 are looped
around the turning sheaves 33. The main ropes 8, which
extend in the vertical direction, are so changed in a di-
rection as to extend in a horizontal direction toward the
displacement plate 18 by means of the turning sheaves
33. The displacement plate 18 is displaced toward and
away from the respective turning sheaves 33 due to ro-
tation of the respective screw shafts 17.
[0032] The respective main ropes 8, whose direction
has been changed to the horizontal direction, pass
through the displacement plate 18 and the tension de-
tecting devices 19. The first connection portions 8a are
fitted with the rope fittings 20 for retaining the first con-
nection portions 8a on the displacement plate 18. The
respective rope fittings 20 are pressed against the dis-
placement plate 18 via the tension detecting devices 19
due to the tensions of the main ropes 8. The tension of
each of the main ropes 8 is detected when each of the
tension detecting devices 19 measures a load with which
each of the rope fittings 20 is pressed against each of
the tension detecting devices 19.
[0033] Each of the actuator devices 15 rotates each of
the screw shafts 17 based on information from each of
the tension detecting devices 19. That is, each of the
actuator devices 15 rotates each of the screw shafts 17
such that the displacement plate 18 is displaced toward
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each of the turning sheaves 33 when the tension of each
of the main ropes 8 is decreased, and each of the actuator
devices 15 rotates each of the screw shafts 17 such that
the displacement plate 18 is displaced away from each
of the turning sheaves 33 when the tension of each of
the main ropes 8 is increased.
[0034] The first connection portions 8a are displaced
together with the displacement plate 18. That is, the ac-
tuator devices 15 displace the first connection portions
8a in the horizontal direction with respect to the car 9,
based on the information from the tension detecting de-
vices 19.
[0035] The rope tension adjuster 31 has the actuator
devices 15, the displacement plate 18, the tension de-
tecting devices 19, the rope fittings 20, and the turning
sheaves 33. Embodiment 2 of the present invention is
identical to Embodiment 1 of the present invention in oth-
er constructional details and other operational details.
[0036] In the rope tension adjuster 31 for the elevator
constructed as described above, the upper frames 12b
are provided with the turning sheaves 33 for changing
the direction of the main ropes 8 from the vertical direction
to the horizontal direction, and the first connection por-
tions 8a are displaced in the horizontal direction with re-
spect to the car 9. Therefore, the tensions of the main
ropes 8 can be adjusted through displacement of the first
connection portions 8a in the horizontal direction, and
the dimension of the rope tension adj uster 31 can be
reduced as to a height direction of the car 9. Accordingly,
the dimension of the elevator can be reduced as to a
height direction of the hoistway 1, so the elevator can
further be reduced in size.
[0037] In the foregoing example, the rope tension ad-
juster 31 is provided on the upper portion of the car 9.
However, the rope tension adjuster 31 may also be pro-
vided on the lower portion of the car 9. In this case, the
cleat portion 14 is provided on the upper portion of the
car 9. Further, the second connection portions 8b are
connected to the rope tension adjuster 31, and the first
connection portions 8a are connected to the cleat portion
14. In adjusting the tensions of the main ropes 8, the
second connection portions 8b are displaced with respect
to the car 9.
[0038] In the foregoing respective embodiments of the
present invention, only the first connection portions 8a
or only the second connection portions 8b are displaced
with respect to the car 9. However, the first connection
portions 8a and the second connection portions 8b may
also be displaced with respect to the car 9 respectively
by means of the rope tension adjuster.

Claims

1. A rope tension adjuster of an elevator for adjusting
a tension of a main rope looped around to extend
between a pair of sheaves, which are provided re-
spectively in an upper portion and a lower portion of

a hoistway, and connected at one end and another
end of the main rope to an elevating body that can
be raised/lowered within the hoistway, character-
ized by comprising:

a tension detecting device for detecting the ten-
sion of the main rope; and
an actuator device provided on the elevating
body, for displacing at least one of the one end
and the another end of the main rope with re-
spect to the elevating body based on information
from the tension detecting device.

2. The rope tension adjuster of an elevator according
to Claim 1, characterized in that the actuator device
is provided on an upper portion, a lower portion, or
a lateral portion of the elevating body.

3. The rope tension adjuster of an elevator according
to Claim 1 or 2, characterized in that the actuator
device displaces at least one of the one end and the
another end of the main rope in a vertical direction
with respect to the elevating body.

4. The rope tension adjuster of an elevator according
to Claim 1 or 2, characterized by further comprising
a turning sheave provided on the elevating body, for
changing a direction in which the main rope extends
from a vertical direction to a horizontal direction, and
characterized in that
the actuator portion displaces the main rope, which
is turned to extend in the horizontal direction by the
turning sheave, in the horizontal direction with re-
spect to the elevating body.
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