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(54) SUSPENSION DEVICE FOR ELEVATOR

(57)  Asuspension device for an elevator has a main
rope for suspending a raised/lowered body, and a cleat
device for joining the main rope to the raised/lowered
body. The cleat device is provided on the raised/lowered
body. The cleat device includes a turning lever having
an end of the main rope connected thereto to be turned
with respect to the raised/lowered body through vertical

displacement of the raised/lowered body with respect to
the end of the main rope, a displacement body that is
displaced horizontally with respect to the raised/lowered
body through the turning of the turning lever, and an urg-
ing body for urging the displacement body in such a di-
rection as to act against downward displacement of the
raised/lowered body with respect to the end of the main
rope.
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Description
Technical Field

[0001] The present invention relates to a suspension
device for an elevator, which serves to suspend a raised/
lowered body such as a car.

Background Art

[0002] Conventionally, with a view to reducing the
height dimension of a car, there is proposed a coupling
device for an elevator main rope which is structured such
that a guide roller for deflecting the main rope horizontally
is provided on an upper portion of the car and that a
thimble rod provided at an end of the mainrope isinstalled
horizontally on the car (see Patent Document 1).

[0003] Patent Document 1: JP 2005-212941 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] However, the main rope is constantly bent by
the guide roller, so the life of the main rope is shortened.
[0005] The present invention has been made to solve
the above-mentioned problem, and it is therefore an ob-
ject of the present invention to provide a suspension de-
vice for an elevator, which makes it possible to reduce
the dimension of a raised/lowered body in a height direc-
tion thereof and prolong the life of a main rope for sus-
pending the raised/lowered body.

Means for solving the Problem

[0006] A suspension device for an elevator according
to the present invention includes: a main rope for sus-
pending a raised/lowered body; and a cleat device pro-
vided on the raised/lowered body and having a turning
lever having connected thereto an end of the main rope
to be turned with respect to the raised/lowered body
through vertical displacement of the raised/lowered body
with respect to the end of the main rope, a displacement
body that is horizontally displaced with respect to the
raised/lowered body through turning of the turning lever,
and an urging body for urging the displacement body in
such a direction as to act against downward displace-
ment of the raised/lowered body with respect to the end
of the main rope.

Brief Description of the Drawings

[0007]
Fig. 1 is a schematic diagram showing an elevator
according to Embodiment 1 of the present invention.

Fig. 2 is a front view showing the car of Fig. 1.
Fig. 3 is a front view showing the upper portion of
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the car of Fig. 2.

Fig. 4 is a front view showing the cleat devices at the
time when the tensile forces of the main ropes of Fig.
3 are adjusted.

Fig. 5 is a front view showing a suspension device
for an elevator according to Embodiment 2 of the
present invention.

Fig. 6 is a front view showing a suspension device
for an elevator according to Embodiment 3 of the
present invention.

Fig. 7 is a perspective view showing an elevator ac-
cording to Embodiment 4 of the present invention.
Fig. 8 is a front view showing the upper portion of
the car of Fig. 7.

Fig. 9 is a perspective view showing an elevator ac-
cording to Embodiment 5 of the present invention.
Fig. 10 is a front view showing the upper portion of
the car of Fig. 9.

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. 1is a schematic diagram showing an ele-
vator according to Embodiment 1 of the present inven-
tion. Referring to Fig. 1, a car (raised/lowered body) 2
and a counterweight (raised/lowered body) 3 are provid-
edinamanner enabling the raising/lowering thereof with-
in a hoistway 1. A support pedestal 5 is provided within
a machine room 4 provided in an upper portion of the
hoistway 1. A hoisting machine 6 serving as a drive de-
vice and a deflector pulley 7 are supported on the support
pedestal 5.

[0010] The hoisting machine 6 has a hoisting machine
body 8 including a motor, and a drive sheave 9 that is
rotated by the hoisting machine body 8. A main rope
group 10 for suspending the car 2 and the counterweight
3 is looped around the drive sheave 9 and the deflector
pulley 7. The car 2 and the counterweight 3 are raised/
lowered within the hoistway 1 through rotation of the drive
sheave 9.

[0011] Fig. 2 is a front view showing the car 2 of Fig.
1. Referring to Fig. 2, a pair of guide rails 11 are installed
within the hoistway 1. The car 2 is disposed between the
guide rails 11. Guide devices 12, each of which is guided
by the guide rail 11, are provided on an upper portion of
the car 2 and a lower portion of the car 2, respectively.
When the guide devices 12 are guided by the guide rails
11, the car 2 is thereby raised/lowered along the guide
rails 11.

[0012] Thecar2hasacarchamber13,and acarframe
14 for supporting the car chamber 13. The car frame 14
has a lower frame 15 on which the car chamber 13 is
laid, an upper frame 16 disposed above the car chamber
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13, and a pair of longitudinal frames 17 for coupling ends
of the lower frame 15 to ends of the upper frame 16,
respectively.

[0013] The main rope group 10 includes a plurality (a
pair in this example) of main ropes 18 and 19. The main
ropes 18 and 19 are subjected to a terminal treatment at
ends thereof by main rope stopper clasps (terminal
clasps) 20. A cleat device 21 for fastening the end of the
main rope 18 of the main ropes 18 and 19 to the car 2
and a cleat device 22 for fastening the end of the other
main rope 19 to the car 2 are provided on the upper frame
16, that is, on the upper portion of the car 2.

[0014] Fig. 3is a front view showing the upper portion
of the car 2 of Fig. 2. Referring to Fig. 3, the cleat devices
21 and 22 are horizontally disposed adjacent to each
other. The ends of the mainropes 18 and 19 are disposed
between the cleat devices 21 and 22. The ends of the
main ropes 18 and 19 and the cleat devices 21 and 22
are disposed between a pair of receiving members 23
and 24 provided on the upper frame 16.

[0015] One of the cleat devices 21 has a turning lever
25turnable with respectto the car 2, a displacement body
26 connected to the turning lever 25 to be displaced hor-
izontally with respect to the car 2 through the turning of
the turning lever 25, and an urging spring (urging body)
27 contracted between the displacement body 26 and
the receiving member 23 to generate an elastic restoring
force.

[0016] The turning lever 25 is turnable around a sup-
port shaft 28 provided on the upper frame 16. The turning
lever 25 has a main rope mounting portion 25a located
on the cleat device 22 side with respect to the support
shaft 28 (i.e., on the other side of receiving member 23
side with respect to support shaft 28), and a displacement
body mounting portion 25b located above the support
shaft 28. That one of the terminal clasps 20 which is pro-
vided at the end of the main rope 18 is connected to the
main rope mounting portion 25a by a pin 29. The dis-
placement body 26 is connected at one end thereof to
the displacement body mounting portion 25b by another
pin 29.

[0017] Theturninglever25isturned in such adirection
that the main rope mounting portion 25a is displaced up-
ward (counterclockwise in Fig. 3) through downward dis-
placement of the car 2 with respect to the end of the main
rope 18, and in such a direction that the main rope mount-
ing portion 25ais displaced downward (clockwise in Fig.
3) through upward displacement of the car 2 with respect
to the end of the main rope 18.

[0018] The displacement body 26 is displaced toward
the receiving member 23 through the turning of the turn-
ing lever 25 in such a direction that the main rope mount-
ing portion 25a is displaced upward, and away from the
receiving member 23 through the turning of the turning
lever 25 in such a direction that the main rope mounting
portion 25a is displaced downward.

[0019] The displacement body 26 has a rod (displace-
ment body main unit) 30 connected to the displacement
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body mounting portion 25b, an adjustment member
(spring bracket) 31 provided on the rod 30 and designed
to be adjustable in position horizontally (in the direction
of displacement of displacement body 26) with respect
to the rod 30, and a double nut (positioning device) 32
screwed on the rod 30 to fix the adjustment member 31
in position (i.e., to position adjustment member 31) with
respect to the rod 30.

[0020] The urging spring 27 is contracted between the
adjustment member 31 and the receiving member 23.
Thatis, the urging spring 27 urges the displacement body
26 in such a direction as to act against displacement of
the displacement body 26 toward the receiving member
23 (i.e., in such a direction as to act against downward
displacement of car 2 with respect to the end of main
rope 18). Thus, the rod 30 receives an urging force of
the urging spring 27 as a compressive force. The receiv-
ing member 23 receives from the urging spring 27 a re-
active force of the urging force applied to the displace-
ment body 26.

[0021] The urging force of the urging spring 27 is ad-
justed by adjusting the position of the adjustment mem-
ber 31 with respect to the rod 30. The tensile force of the
main rope 18 is adjusted by adjusting the urging force of
the urging spring 27.

[0022] The other cleat device 22 has a turning lever
33 turnable with respect to the car 2, a displacement body
34 connected to the turning lever 33 to be displaced hor-
izontally with respect to the car 2 through the turning of
the turning lever 33, and an urging spring (urging body)
35 contracted between the displacement body 34 and
the receiving member 24 to generate an elastic restoring
force.

[0023] The turning lever 33 is turnable around a sup-
port shaft 36 provided on the upper frame 16. The turning
lever 33 has a main rope mounting portion 33a located
on the cleat device 21 side with respect to the support
shaft 36 (i.e., on the other side of receiving member 24
side with respect to support shaft 36), and a displacement
body mounting portion 33b located above the support
shaft 36. That one of the terminal clasps 20 which is pro-
vided at the end of the main rope 19 is connected to the
main rope mounting portion 33a by a pin 29. The dis-
placement body 34 is connected at one end thereof to
the displacement body mounting portion 33b by another
pin 29.

[0024] Theturninglever 33isturnedinsuch adirection
that the main rope mounting portion 33a is displaced up-
ward (clockwise in Fig. 3) through downward displace-
ment of the car 2 with respect to the end of the main rope
19, and in such a direction that the main rope mounting
portion 33a is displaced downward (counterclockwise in
Fig. 3) through upward displacement of the car 2 with
respect to the end of the main rope 19.

[0025] The displacement body 34 is displaced toward
the receiving member 24 through the turning of the turn-
ing lever 33 in such a direction that the main rope mount-
ing portion 33a is displaced upward, and away from the
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receiving member 24 through the turning of the turning
lever 33 in such a direction that the main rope mounting
portion 33a is displaced downward.

[0026] The displacement body 34 has arod (displace-
ment body main unit) 37 connected to the displacement
body mounting portion 33b and disposed horizontally, an
adjustment member (spring bracket) 38 provided on the
rod 37 and designed to be adjustable in position horizon-
tally (in direction of displacement of displacement body
34) with respect to the rod 37, and a double nut (posi-
tioning device) 39 screwed on the rod 37 to fix the ad-
justment member 38 in position (i.e., to position adjust-
ment member 38) with respect to the rod 37.

[0027] The urging spring 35 is contracted between the
adjustment member 38 and the receiving member 24.
Thatis, the urging spring 35 urges the displacement body
34 in such a direction as to act against displacement of
the displacement body 34 toward the receiving member
24 (i.e., in such a direction as to act against downward
displacement of car 2 with respect to the end of main
rope 19). Thus, the rod 37 receives an urging force of
the urging spring 35 as a compressive force. The receiv-
ing member 24 receives from the urging spring 35 a re-
active force of the urging force applied to the displace-
ment body 34.

[0028] The urging force of the urging spring 35 is ad-
justed by adjusting the position of the adjustment mem-
ber 38 with respect to the rod 37. The tensile force of the
main rope 19 is adjusted by adjusting the urging force of
the urging spring 35. The pins 29 are each provided with
a retainer 40 for preventing disconnection.

[0029] Fig. 4 is a front view showing the cleat devices
21 and 22 at the time when the tensile forces of the main
ropes 18 and 19 of Fig. 3 are adjusted. As shown in Fig.
4, the position of the adjustment member 31 with respect
to the rod 30 and the position of the adjustment member
38 with respect to the rod 37 are adjusted to equalize the
tensile forces of the main ropes 18 and 19 with each
other. In this example, the main rope 18 is longer than
the main rope 19, and the tensile forces of the main ropes
18 and 19 are equal to each other when the position of
the end of the main rope 18 with respect to the car 2 is
lower than the position of the end of the main rope 19
with respect to the car 2.

[0030] In the suspension device for the elevator con-
structed as described above, the turning lever 25 is
turned through vertical displacement of the car 2 with
respect to the end of the main rope 18, the displacement
body 26 is displaced horizontally through the turning of
the turning lever 25, and the urging spring 27 urges the
displacement body 26 in such adirection asto act against
downward displacement of the car 2 with respect to the
end of the main rope 18. Therefore, the displacement
body 26 and the urging spring 27 can be disposed hori-
zontally, so the dimension of the cleat device 21 in the
height direction thereof can be reduced. The dimension
of the terminal clasp 20 provided at the end of the main
rope 18 can also be reduced. Thus, the amounts of pro-
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trusion of the cleat device 21 and the terminal clasp 20
from the upper frame 16 can be reduced, so the dimen-
sion of the car 2 in the height direction thereof can be
reduced. Further, the main rope 18 is not bent due to
horizontal disposition of the displacement body 26 and
the urging spring 27, so the life of the main rope 18 can
be prolonged as well.

[0031] The displacement body 26 has the rod 30 con-
nected to the turning lever 25, and the adjustment mem-
ber 31 provided on the rod 30 and designed to be adjust-
able in position horizontally with respect to the rod 30,
and the urging force of the urging spring 27 is adjusted
by adjusting the position of the adjustment member 31
with respect to the rod 30. Therefore, even when the po-
sition of the adjustment member 31 with respect to the
rod 30 is changed to adjust the tensile force of the main
rope 18, only the position of the adjustment member 31
changes horizontally, and the dimension of the cleat de-
vice 21 in the height direction thereof does not change.
Accordingly, the dimension of the car 2 in the height di-
rection thereof can be reduced.

[0032] The displacement body 26 receives an urging
force of the urging spring 27 as a compressive force.
Therefore, the urging body 27 and the displacement body
26 can be disposed side by side horizontally, so the di-
mension of the cleat device 21 in the height direction
thereof can be prevented from increasing. The cleat de-
vice 22 also achieves the same effect as the cleat device
21.

Embodiment 2

[0033] Fig. 5is a front view showing a suspension de-
vice for an elevator according to Embodiment 2 of the
present invention. Referring to Fig. 5, the turning lever
25 has a main rope mounting portion 25a to which the
end of the main rope 18 is connected, and a displacement
body mounting portion 25b to which one end of the dis-
placement body 26 is connected. The main rope mount-
ing portion 25a is located on the cleat device 22 side with
respect to the support shaft 28 (on the other side of re-
ceiving member 23 side with respect to support shaft 28).
The displacement body mounting portion 25b is located
below the support shaft 28.

[0034] The receiving member 23 is disposed between
the adjustment member 31 and the turning lever 25. The
rod 30 penetrates the receiving member 23. The rod 30
is displaceable horizontally with respect to the receiving
member 23. The urging spring 27 is contracted between
the adjustment member 31 and the receiving member 23.
[0035] Theturning lever 25isturned in such a direction
that the main rope mounting portion 25a is displaced up-
ward through downward displacement of the car 2 with
respect to the end of the main rope 18, and in such a
direction that the main rope mounting portion 25a is dis-
placed downward through upward displacement of the
car 2 with respect to the end of the main rope 18.
[0036] The displacement body 26 is displaced toward
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the receiving member 23 through the turning of the turn-
ing lever 25 in such a direction that the main rope mount-
ing portion 25a is displaced upward, and away from the
receiving member 23 through the turning of the turning
lever 25 in such a direction that the main rope mounting
portion 25a is displaced downward.

[0037] The urging spring 27 urges the displacement
body 26 in such a direction as to act against displacement
of the displacement body 26 toward the receiving mem-
ber23(i.e.,insuchadirection asto act against downward
displacement of car 2 with respect to the end of main
rope 18). Thus, the rod 30 receives an urging force of
the urging spring 27 as a tensile force. The receiving
member 23 receives from the urging spring 27 a reactive
force of the urging force applied to the displacement body
26.

[0038] The turning lever 33 has the main rope mount-
ing portion 33a to which the end of the main rope 19 is
connected, and the displacement body mounting portion
33b to which one end of the displacement body 34 is
connected. The main rope mounting portion 33a is locat-
ed on the cleat device 21 side with respect to the support
shaft 36 (i.e., on the other side of receiving member 24
side with respect to support shaft 36). The displacement
bodymounting portion 33b is located below the support
shaft 36.

[0039] The receiving member 24 is disposed between
the adjustment member 38 and the turning lever 33. The
rod 37 penetrates the receiving member 24. The rod 37
is displaceable horizontally with respect to the receiving
member 24. The urging spring 35 is contracted between
the adjustment member 38 and the receiving member 24.
[0040] Theturninglever 33isturnedinsuchadirection
that the main rope mounting portion 33a is displaced up-
ward through downward displacement of the car 2 with
respect to the end of the main rope 19, and in such a
direction that the main rope mounting portion 33a is dis-
placed downward through upward displacement of the
car 2 with respect to the end of the main rope 19.
[0041] The displacement body 34 is displaced toward
the receiving member 24 through the turning of the turn-
ing lever 33 in such a direction that the main rope mount-
ing portion 33a is displaced upward, and away from the
receiving member 24 through the turning of the turning
lever 33 in such a direction that the main rope mounting
portion 33a is displaced downward.

[0042] The urging spring 35 urges the displacement
body 34 in such a direction as to act against displacement
of the displacement body 34 toward the receiving mem-
ber 24 (i.e.,insuchadirection asto act against downward
displacement of car 2 with respect to the end of main
rope 19). Thus, the rod 37 receives an urging force of
the urging spring 35 as a tensile force. The receiving
member 24 receives from the urging spring 35 a reactive
force of the urging force applied to the displacement body
34. Embodiment 2 of the present invention is identical to
Embodiment 1 of the present invention in other construc-
tional details.
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[0043] In the suspension device for the elevator con-
structed as described above, the displacement body 34
receives an urging force of the urging spring 27 as a
tensile force. Therefore, the dimension of the cleat device
21 in the height direction thereof can be prevented from
increasing, and horizontal displacement of the displace-
ment body 26 can be stabilized. The cleat device 22 also
achieves the same effect as the cleat device 21.

Embodiment 3

[0044] Fig. 6 is a front view showing a suspension de-
vice for an elevator according to Embodiment 3 of the
present invention. Referring to Fig. 6, the turning levers
25 and 33 are turnable around a common support shaft
45 provided on the upper frame 16. The support shaft 45
is disposed between the ends of the main ropes 18 and
19.

[0045] The turning lever 25 has the main rope mount-
ing portion 25a to which the end of the main rope 18 is
connected, and the displacement body mounting portion
25b to which one end of the displacement body 26 is
connected. The main rope mounting portion 25a is locat-
ed on the cleat device 22 side with respect to the support
shaft 45 (on the other side of receiving member 23 side
with respect to support shaft 45). The displacement body
mounting portion 25b is located below the support shaft
45,

[0046] The turning lever 33 has the main rope mount-
ing portion 33a to which the end of the main rope 19 is
connected, and the displacement body mounting portion
33b to which one end of the displacement body 34 is
connected. The main rope mounting portion 33a is locat-
ed on the cleat device 21 side with respect to the support
shaft 45 (on the other side of receiving member 24 side
with respect to support shaft 45). The displacement body
mounting portion 33b is located below the support shaft
45. Embodiment 3 of the present invention is identical to
Embodiment 2 of the present invention in other construc-
tional details.

[0047] In the suspension device for the elevator con-
structed as described above, the turning levers 25 and
33 are turnable around the common support shaft 45.
Therefore, the number of parts can be reduced, so a
structural complication and a rise in cost can be prevent-
ed.

[0048] Inthe foregoing example, the turning levers 25
and 33 in Embodiment 2 of the present invention are
turnable around the common support shaft 45. However,
the turning levers 25 and 33 in Embodiment 1 of the
present invention may be turnable around a common
support shaft.

Embodiment 4
[0049] Fig. 7 is aperspective view showing an elevator

according to Embodiment 4 of the present invention. Re-
ferring to Fig. 7, the hoisting machine 6 has the hoisting
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machine body 8, a first drive sheave 51, and a second
drive sheave 52. The first drive sheave 51 and the second
drive sheave 52 are rotated by the hoisting machine body
8. The hoisting machine body 8 is disposed between the
first drive sheave 51 and the second drive sheave 52.
The first drive sheave 51 and the second drive sheave
52 are rotated around a common rotaryshaft. A first de-
flector pulley 53 is provided in the vicinity of the first drive
sheave 51, and a second deflector pulley 54 is provided
in the vicinity of the second drive sheave 52.

[0050] Of the main ropes 18 and 19, the main rope 18
is looped around the first drive sheave 51 and the first
deflector pulley 53. The other main rope 19 is looped
around the second drive sheave 52 and the second de-
flector pulley 54. The car 2 and the counterweight 3 are
suspended by the main ropes 18 and 19.

[0051] Fig. 8is a front view showing the upper portion
of the car 2 of Fig. 7. Referring to Fig. 8, the ends of the
main ropes 18 and 19 are disposed horizontally apart
from each other. The cleat devices 21 and 22 are dis-
posed between the ends of the main ropes 18 and 19.
[0052] The cleat devices 21 and 22 are disposed such
that the position of the main rope mounting portion 25a
with respect to the support shaft 28 and the position of
the main rope mounting portion 33a with respect to the
support shaft 36 are located horizontally on the other side
of each other. The cleat devices 21 and 22 are disposed
such that the position of the displacement body mounting
portion 25b with respect to the support shaft 28 and the
position of the displacement body mounting portion 33b
with respect to the support shaft 36 are located vertically
on the same side. Thus, the displacement bodies 26 and
34 are displaced in opposite directions through vertical
displacement of the car 2 with respect to the ends of the
main ropes 18 and 19, respectively.

[0053] In this example, the main rope mounting por-
tions 25a and 33a protrude away from each other from
the support shafts 28 and 36, respectively, and the dis-
placement body mounting portions 25b and 33b protrude
above the support shafts 28 and 36, respectively. The
displacement bodies 26 and 34 are displaced toward
each other through downward displacement of the car 2
with respect to the ends of the main ropes 18 and 19,
respectively, and away from each other through upward
displacement of the car 2 with respect to the ends of the
main ropes 18 and 19, respectively.

[0054] A common receiving member 55 coupled to the
displacement bodies 26 and 34 via the respective urging
springs 27 and 35 is provided between the cleat devices
21 and 22. That is, the receiving member 55 receives
from the urging springs 27 and 35 a reactive force of an
urging force applied to the displacement body 26 and a
reactive force of an urging force applied to the displace-
ment body 34, respectively. The receiving member 55 is
displaceable horizontally with respect to the car 2.
[0055] Atubular guide member 56 for guiding horizon-
tal displacement of the receiving member 55 is provided
on the upper frame 16. The receiving member 55 is slid
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within the guide member 56 to be guided horizontally.
Embodiment 4 of the present invention is identical to Em-
bodiment 1 of the present invention in other construction-
al details.

[0056] In the suspension device for the elevator con-
structed as described above, the car 2 is provided with
the common receiving member 55 coupled to the dis-
placement bodies 26 and 34 via the respective urging
springs 27 and 35, and the receiving member 55 is dis-
placeable horizontally with respect to the car 2. There-
fore, the urging forces of the urging springs 27 and 35
are equal to each other, so the tensile forces of the main
ropes 18 and 19 can be prevented from being biased
against each other. Accordingly, even in the case where
passengers gather at a corner of the car chamber 13 and
a biased load is applied to the car 2, the tensile forces of
the main ropes 18 and 19 can be prevented from being
biased against each other.

Embodiment 5

[0057] Fig.9is aperspective view showing an elevator
according to Embodiment 5 of the present invention. Re-
ferring to Fig. 9, the car 2 and the counterweight 3 are
raised/lowered within the hoistway 1 due to driving forces
of a first hoisting machine 61 and a second hoisting ma-
chine 62. The first hoisting machine 61 has a hoisting
machine body 63, and a first drive sheave 64 that is ro-
tated by the hoisting machine body 63. The second hoist-
ing machine 62 has a hoisting machine body 65, and a
second drive sheave 66 that is rotated by the hoisting
machine body 65. The first drive sheave 64 and the sec-
ond drive sheave 66 are controlled to be rotated in syn-
chronization with each other.

[0058] The first hoisting machine 61 and the second
hoisting machine 62 are disposed with the first drive
sheave 64 and the second drive sheave 66 facing each
other, respectively. A first deflector pulley 67 is provided
in the vicinity of the first drive sheave 64, and a second
deflector pulley 68 is provided in the vicinity of the second
drive sheave 66.

[0059] Of the main ropes 18 and 19, the main rope 18
is looped around the first drive sheave 64 and the first
deflector pulley 67. The other main rope 19 is looped
around the second drive sheave 66 and the second de-
flector pulley 68. The car 2 and the counterweight 3 are
suspended by the main ropes 18 and 19.

[0060] Fig. 10is afront view showing the upper portion
of the car 2 of Fig. 9. Referring to Fig. 10, a common
receiving member 69 coupled to the displacementbodies
26 and 34 via the respective urging springs 27 and 35 is
provided on the upper frame 16. The receiving member
69 is displaceable horizontally with respect to the car 2.
Guide members 70 for guiding horizontal displacement
of the receiving member 69 are provided on the upper
frame 16.

[0061] The receiving member 69 has a first receiving
portion 69a disposed between the turning lever 25 and
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the adjustment member 31, a second receiving portion
69b disposed between the turning lever 33 and the ad-
justment member 38, and a joint portion 69c¢ for joining
the first receiving portion 69a and the second receiving
portion 69b to each other while bypassing the turning
levers 25 and 33. The rod 30 displaceably penetrates the
first receiving portion 69a, and the rod 37 displaceably
penetrates the second receiving portion 69b.

[0062] The guide members 70 are a plurality of protru-
sion members disposed above and below the receiving
member 69. The receiving member 69 is slid along the
protrusion members to be guided horizontally. Embodi-
ment5 of the presentinventionisidentical to Embodiment
2 of the present invention in other constructional details.
[0063] In the suspension device for the elevator con-
structed as described above, the car 2 is provided with
the common receiving member 69 coupled to the dis-
placement bodies 26 and 34 via the respective urging
springs 27 and 35, and the receiving member 69 is dis-
placeable horizontally with respect to the car 2. There-
fore, the urging forces of the urging springs 27 and 35
are equal to each other, so the tensile forces of the main
ropes 18 and 19 can be prevented from being biased
against each other. Accordingly, even in the case where,
for example, the first drive sheave 64 and the second
drive sheave 66 rotate out of synchronization with each
other, the tensile forces of the main ropes 18 and 19 can
be prevented from being biased against each other, so
a load can be prevented from being biased toward one
of the first hoisting machine 61 and the second hoisting
machine 62.

[0064] In each of the aforementioned embodiments of
the present invention, the cleat devices 21 and 22 are
provided on the car 2. However, the cleat devices 21 and
22 may be provided on the counterweight 3.

Claims
1. A suspension device for an elevator, comprising:

a main rope for suspending a raised/lowered
body; and

a cleat device provided on the raised/lowered
body and having

aturning lever having connected thereto an
end of the main rope to be turned with re-
spect to the raised/lowered body through
vertical displacement of the raised/lowered
body with respect to the end of the main
rope,

a displacement body that is horizontally dis-
placed with respect to the raised/lowered
body through turning of the turning lever,
and

an urging body for urging the displacement
body in such a direction as to act against
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downward displacement of the raised/low-
ered body with respecttothe end ofthe main
rope.

2. A suspension device for an elevator according to
Claim 1, wherein:

the displacement body comprises

a displacement body main unit connected
to the turning lever, and

an adjustment member provided on the dis-
placement body main unit and being adjust-
able in position horizontally with respect to
the displacement body main unit; and

the urging body exerts an urging force that is
adjusted by adjusting a position of the adjust-
ment member with respect to the displacement
body main unit.

3. A suspension device for an elevator according to
Claim 1, wherein the displacement body receives an
urging force of the urging body as a compressive
force.

4. A suspension device for an elevator according to
Claim 1, wherein the displacement body receives an
urging force of the urging body as a tensile force.

5. Asuspension device for an elevator according to any
one of Claims 1 to 4, wherein:

the raised/lowered body is suspended by a plu-
rality of main ropes identical to the main rope;
the raised/lowered body is provided with a plu-
rality of cleat devices identical to the cleat device
to which the main ropes are connected; and
the turning lever of each of the plurality of cleat
devices is turnable around a common support
shaft.

6. Asuspension device for an elevator according to any
one of Claims 1 to 4, wherein:

the raised/lowered body is suspended by a pair
of main ropes identical to the main rope;

the cleat device, to which one of the main ropes
is connected, and the cleat device, to which the
other of the main ropes is connected, are dis-
posed so that the displacement body of the
former cleat device and the displacement body
of the latter cleat device are displaced in oppo-
site directions through vertical displacement of
the raised/lowered body with respect to ends of
the pair of the main ropes;

the raised/lowered body is provided with a com-
mon receiving member coupled to the displace-
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ment bodies via the urging body of the former
cleat device and the urging body of the latter
cleat device, respectively; and

the receiving member is displaceable horizon-
tally with respect to the raised/lowered body.
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18 19

07 21 20 22
12—~} 16 23 26\ 25b |20 33b /3435 112
| T \R\aoj20l ) 28(a0/ 3T 24
BN ERL 4 /L
7 %
2~
| L0 VA AN
17—~ —~-17
J 31| 30 29 )40\ 331 35 28 ~
28 /25a 39 13
32 25 40 29 33a 36 37
12—~ 16

1 7’\‘1‘[
J

11



EP 1992582 Al

12y 1z6 ~12
NS
] 31 T\
323055 333739 38 13
FIG. 6
19 18
20 20
12—~ 16 27 22
21\33 45 [ \25a ~12
| 2621)3% 354

gl
[ J1 7 L]
17—~ LN17

32 31 25p\ 25 24
3023 337733 2783 13

12



EP 1992582 Al

FIG.7

6
54
| P53
52~ 51
19~ 18
3
I~
2
FIG. 8
19 18
1620 | 2t 22 56 272621 25b
12—~ 33b( 34 35 \ 20 ~12
eyl 1/
O O3
2~ €©

7 U TWN \ [/ [
17 MM Y
J 36 L
33a 3337393,8 55 313230.25 282561 13

13



EP 1992582 Al

FIG. 9

62
65

67
64/ (08

N\
66

18—~

61
N
63~(D

19—

FIG. 10

N~
!
(4p]
Pt
M: (o))
R S
3@/ _ ™
S8 TF 3
o—t It
m\qu/.\mW N mb
"I 1<%
(49} \ %w
S N °S
oN ©
N OR 3
N
| ,MzL
0™ | N 2
s NN
SR 1t S
e N
Mol — ™
N ~| N
(9p]
6\(
©

12—+

17~

14



EP 1992

INTERNATIONAL SEARCH REPORT

582 Al

International application No.

PCT/JP2006/304333

A. CLASSIFICATION OF SUBJECT MATTER
B66B7/08(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B66B1/00-B66B20/00

Minimum documentation searched (classification system followed by classification symbols)

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-2006

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2006
1994-2006

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

05 April, 1989 (05.04.89),
& JP 59-133571 U

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2005-212941 A (Hitachi, Ltd.), 1-4,6

A 11 August, 2005 (11.08.05), 5
(Family: none)

Y JP 49-024142 Y1 (Mitsubishi Heavy Industries, 1-4,6

A Ltd.), >
28 June, 1974 (28.06.74),
(Family: none)

Y JP 01-011656 Y2 (Fujitec Co., Ltd.), 2-4

[l Further documents are listed in the continuation of Box C.

D See patent family annex.

Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
28 November, 2006 (28.11.06)

Date of mailing of the international search report
12 December, 2006 (12.12.06)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)

15




EP 1992582 Al
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2005212941 A [0003]

16



	bibliography
	description
	claims
	drawings
	search report

