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(54) LOAD DETECTOR OF ELEVATOR

(57) In an elevator load detecting device, rod-side
pulleys are respectively mounted on a plurality of shack-
le rods. A plurality of frame-side pulleys are mounted to
a frame fixed to a base. The intermediate portion of a
detection wire is alternately wrapped around the rod-
side pulleys and the frame-side pulleys. One end portion
of the detection wire is connected to the frame. The oth-
er end portion of the detection wire is wrapped around
a detection pulley mounted on the frame. The rotation
angle of the detection pulley is detected by a sensor
main body.
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Description

TECHNICAL FIELD

[0001] This invention relates to an elevator load de-
tecting device for detecting a load on a car.

BACKGROUND ART

[0002] Fig. 17 is a diagram showing the construction
of an example of a conventional elevator load detecting
device. In the drawing, a base 1 is provided with a plu-
rality of through-holes 1a. A shackle rod 2 is passed
through each through-hole 1a. Amain rope (not shown)
is connected to the lower end portion of each shackle
rod 2. A car and a balance weight are suspended in a
hoistway by the main rope.
[0003] Fixed below the base 1 is a support plate 3 op-
posed to the lower surface of the base 1. The support
plate 3 is provided with a plurality of through-holes 3a
through which the shackle rods 2 are passed. A spring
seat 4 is mounted to the upper end portion of each
shackle rod 2. Further, threadedly engaged with the up-
per end portion of each shackle rod 2 is a nut 5 for reg-
ulating upward movement of the spring seat 4 with re-
spect to the shackle rod 2.
[0004] Between the base 1 and the spring seats 4,
there are arranged a plurality of shackle springs (coil
springs) 6 receiving the load of the shackle rods 2 so as
to surround the shackle rods 2. Passed through the
through-holes 1a of the base 1 are a plurality of shackle
pipes 7 surrounding the shackle rods 2. The upper end
portion of each shackle pipe 7 is fixed to the spring seat
4.
[0005] A detection plate 8 is fixed to the lower end por-
tions of the shackle pipes 7. The detection plate 8 is pro-
vided with a plurality of through-holes 8a through which
the shackle rods 2 are passed. Provided on the support
plate 3 are a differential transformer 9 and a rotatable
pulley 10. A wire 11 is connected between the detection
plate 8 and the differential transformer 9. The interme-
diate portion of the wire 11 is wrapped around the pulley
10.
[0006] Next, the operation of this device will be de-
scribed. The load of the car is supported by the base 1
through the main rope, the shackle rods 2, the nuts 5,
the spring seats 4, and the shackle springs 6. Further,
according to variations in the car load, the shackle rods
2 and the spring seats 4 are vertically displaced, and the
shackle springs 6 expand and contract.
[0007] The displacement amount of the spring seats
4 is transmitted to the detection plate 8 through the
shackle pipes 7. Further, the detection plate 8 equalizes
minute differences in displacement between the spring
seats 4. Displacement of the detection plate 8 is trans-
mitted to the differential transformer 9 through the wire
11. The differential transformer 9 outputs a signal ac-
cording to the displacement amount of the detection

plate 8. Thus, by computing the output signal from the
differential transformer 9, it is possible to obtain the load
on the car.
[0008] A conventional load detecting device as de-
scribed above is disclosed, for example, in JP
08-005605 B.
[0009] In the above-described conventional construc-
tion, the expansion/contraction amount of the shackle
springs 6 is transmitted to the detection plate 8 through
the spring seats 4 and the shackle pipes 7, and further,
the displacement amount equalized by the detection
plate 8 is transmitted to the differential transformer 9
through the wire 11, so that the transmission route is
rather complicated, and there is the danger of an error
being generated somewhere in the transmission route
and the detection accuracy being deteriorated.

DISCLOSURE OF THE INVENTION

[0010] This invention has been made with a view to-
ward solving the above problem in the prior art. It is an
object of this invention to provide an elevator load de-
tecting device in which displacement of the shackle rods
is transmitted through a simple transmission route and
in which it is possible to achieve an improvement in ac-
curacy in load detection.
[0011] To this end, according to one aspect of the
present invention, there is provided an elevator load de-
tecting device which is provided in an elevator equipped
with a car, a plurality of main ropes for suspending the
car, a base for receiving a load applied to the main
ropes, a plurality of shackle rods connected to end por-
tions of the main ropes and adapted to be displaced with
respect to the base according to the load, and a plurality
of shackle springs provided between the shackle rods
and the base and adapted to expand and contract with
displacement of the shackle rods, the device adapted to
detect the load of the car from displacement of the
shackle rods, comprising: a pulley support member con-
nected to at least one of the shackle rods and adapted
to be displaced integrally with the shackle rods; a rotat-
able rod-side pulley mounted on the pulley support
member; a frame provided on the base; a detection wire
whose intermediate portion is wrapped around the rod-
side pulley and whose one end portion is connected to
the frame; and a detector which is mounted on the
frame, to which the other end portion of the detection
wire is connected and which is adapted to detect the
displacement amount of the shackle rods through the
detection wire.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a structural diagram showing an elevator
according to Embodiment 1 of this invention;
Fig. 2 is a front view showing a load detecting device
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of Fig. 1;
Fig. 3 is a side view showing a main portion of Fig. 2;
Fig. 4 is a structural diagram showing an elevator
according to Embodiment 2 of this invention;
Fig. 5 is a front view showing an elevator load de-
tecting device according to Embodiment 3 of this
invention;
Fig. 6 is a front view showing a detection pulley of
Fig. 5;
Fig. 7 is a bottom view showing the detection pulley
of Fig. 6;
Fig. 8 is a front view showing an elevator load de-
tecting device according to Embodiment 4 of this
invention;
Fig. 9 is a front view showing an elevator load de-
tecting device according to Embodiment 5 of this
invention;
Fig. 10 is a side view showing a main portion of an
elevator load detecting device according to Embod-
iment 6 of this invention;
Fig. 11 is a front view showing a main portion of Fig.
10;
Fig. 12 is a sectional view of a nut and support seat
of Fig. 11;
Fig. 13 is a bottom view of the support seat of Fig.
12;
Fig. 14 is a side view showing a state in which a
shackle rod of Fig. 10 is inclined;
Fig. 15 is a side view showing a main portion of an
elevator load detecting device according to Embod-
iment 7 of this invention;
Fig. 16 is a half sectional view of a main portion of
Fig. 15; and
Fig. 17 is a structural diagram showing an example
of a conventional elevator load detecting device.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] Preferred embodiments of this invention will
now be described with reference to the drawings.

Embodiment 1

[0014] Fig. 1 is a structural diagram showing an ele-
vator according to Embodiment 1 of this invention. In the
drawing, a base 12 is fixed in the upper portion of a hoist-
way 11. The base 12 consists, for example, of a support
beam fixed to the upper portion of the interior of the
hoistway 11 or the floor portion of a machine house. The
base 12 supports a driving device 13. The driving device
13 has a drive sheave 14.
[0015] A plurality of main ropes 15 are wrapped
around the drive sheave 14. One end portion of each
main rope 15 is connected to the base 12 through a first
rope fastener portion 17a. The other end portion of each
main rope 15 is connected to the base 12 through a sec-
ond rope fastener portion 17b. A car 18 and a balance
weight 19 are suspended in the hoistway 11 by the main

ropes 15. The first rope fastener portion 17a is provided
with a load detecting device 16.
[0016] Next, Fig. 2 is a front view showing the load
detecting device 16 of Fig. 1, and Fig. 3 is a side view
showing a main portion of Fig. 2. In the drawings, the
main ropes 15 are respectively connected to the lower
end portions of a plurality of shackle rods 21 passed
through the base 12. A spring seat 22 is mounted to the
upper end portion of each shackle rod 21. Threadedly
engaged with the upper end portion of each shackle rod
21 are a plurality of nuts 23 for regulating upward move-
ment of the spring seat 22 with respect to the shackle
rod 21.
[0017] Between the base 12 and the spring seats 22,
a plurality of shackle springs (coil springs) 24 receiving
the load of the shackle rods 21 are arranged so as to
surround the shackle rods 21. The first rope fastener
portion 17a has the shackle rods 21, the spring seats
22, the nuts 23, and the shackle springs 24.
[0018] A pulley support member 25 adapted to be dis-
placed with the shackle rod 21 is mounted to the upper
end portion of each shackle rod 21 by means of a plu-
rality of nuts 26. A rotatable rod-side pulley 27 is mount-
ed on each pulley support member 25.
[0019] A frame 28 is provided upright on the base 12.
A plurality of rotatable frame-side pulleys 29 are mount-
ed on the frame 28. The intermediate portion of a detec-
tion wire 30 is alternately wrapped around the rod-side
pulleys 27 and the frame-side pulleys 29. One end por-
tion of the detection wire 30 is fastened to the frame 28
through the intermediation of a fastening member 31
having a bar screw 31a and a plurality of nuts 31b.
[0020] Mounted on the frame 28 is a detector 32 for
detecting the displacement amount of the shackle rods
21 (the expansion/contraction amount of the shackle
springs 24) through the detection wire 30. The detector
32 has a detection shaft 33 fixed to the frame 28, a de-
tection pulley 34 around which the other end portion of
the detection wire 30 is fixedly wrapped and which is
rotatable about the detection shaft 33, a torsion spring
35 as tension imparting means which urges the detec-
tion pulley 34 so as to take up the detection wire 30
(counterclockwise in Fig. 2) and which imparts tension
to the detection wire 30, and an angle sensor 36 which
detects the rotation angle of the detection pulley 34 and
outputs a detection signal.
[0021] The angle sensor 36 has a sensor substrate
36a mounted on the detection pulley 34, a sensor main
body 36b mounted on the sensor substrate, and a con-
nector (not shown). As the sensor main body 36b, an
inclination sensor, for example, is used whose output
varies according to the angle (inclination) of the sensor
main body 36b.
[0022] Next, the operation of this device will be de-
scribed. When the load of the car 18 varies, the shackle
rods 21 are vertically displaced, and the shackle springs
24 are expanded/contracted. Further, when the shackle
rods 21 are displaced, the pulley support members 25
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and the rod-side pulleys 27 are also integrally displaced,
and the length between one end portion of the detection
wire 30 and the detection pulley 34 varies, with the result
that the rotation angle of the detection pulley 34 varies.
[0023] That is, the rotation angle of the detection pul-
ley 34 varies according to the load of the car 18. Further,
the rotation angle of the detection pulley 34 is detected
by the sensor main body 36. Thus, a detection signal in
proportion to the load of the car 18 is output from the
sensor main body 36. By computing the output signal
from the sensor main body 36, it is possible to obtain
the load of the car 18.
[0024] In this load detecting device 16, the variation
amount of the length between one end portion of the
detection wire 30 and the detection pulley 34 is double
the total displacement amount of the three shackle rods
21, so that it is possible to perform detection with dis-
placement amount enlarged, whereby it is possible to
achieve an improvement in detection accuracy with a
simple structure.
[0025] Further, by appropriately selecting the diame-
ter of the pulley 34, it is possible to adjust the variation
amount of the rotation angle of the detection pulley 34
with respect to the variation amount of the detection wire
30, thereby being capable of achieving an improvement
in detection accuracy. Further, it is possible to facilitate
the setting of the resolution and detection angle. That
is, taking into account the output characteristics of the
sensor main body 36b, it is possible to select the diam-
eter of the pulley 34 such that the angle of the sensor
main body 36b varies within a range which allows de-
tection with optimum accuracy.
[0026] Further, a change in the number of main ropes
15 can be easily coped with.
[0027] Furthermore, since one end portion of the de-
tection wire 30 is fastened to the frame 2 8 through the
intermediation of the fastening member 31 having the
bar screw 31a and the plurality of nuts 31b, the detection
wire 30 is moved by displacing the bar screw 31a with
respect to the frame 28, making it possible to easily reset
the angle of the detection pulley 34.

Embodiment 2

[0028] Next, Fig. 4 is a structural diagram showing an
elevator according to Embodiment 2 of this invention. In
the drawing, a driving device 41 is arranged in the upper
portion of the hoistway 11. The driving device 41 is pro-
vided with a drive sheave 42 and a deflector wheel 43.
A plurality of main ropes 44 are wrapped around the
drive sheave 42 and the deflector wheel 43. A car 45 is
suspended at one end of the main ropes 44. At the other
end of the main ropes 44, a balance weight 46 is sus-
pended.
[0029] One end portions of the main ropes 44 are con-
nected to the car 45 through the intermediation of a first
rope fastener portion 47a. The other end portions of the
main ropes 44 are connected to the balance weight 46

through the intermediation of a second rope fastener
portion 47b.
[0030] The first rope fastener portion 47a is provided
with a load detecting device 16. The construction of the
load detecting device 16 is the same as that of Embod-
iment 1; it is used upside down as compared to the case
of Figs. 2 and 3. Further, in Embodiment 2, the base 12
is an upper beam situated, for example, in the upper por-
tion of the car 45.
[0031] While Embodiment 1 is applied to a 2:1 roping
type elevator, this invention is also applicable to a 1:1
roping type elevator by mounting the load detecting de-
vice 16 on the car 45 as shown in Fig. 4, making it pos-
sible to obtain the same effect as that of Embodiment 1.

Embodiment 3

[0032] Next, Fig. 5 is a front view showing an elevator
load detecting device according to Embodiment 3 of this
invention, Fig. 6 is a front view of the detection pulley of
Fig. 5, and Fig. 7 is a bottom view showing the detection
pulley of Fig. 6. In the drawings, mounted on the frame
28 is a detector 51 for detecting the displacement
amount of the shackle rods 21 through the detection
wire 30.
[0033] The detector 51 has a detection shaft 33 fixed
to the frame 28, a detection pulley 52 around which the
other end portion of the detection wire 30 is fixedly
wrapped and which is rotatable about the detection shaft
33, a tension imparting means 53 which urges the de-
tection pulley 52 so as to take up the detection wire 30
(counterclockwise in Fig. 5) and imparts tension to the
detection wire 30, and a sensor main body 36 which de-
tects the rotation angle of the detection pulley 52 and
outputs a detection signal.
[0034] The tension imparting means 53 has a tension
imparting wire 54 whose one end portion is fixedly
wrapped around the detection pulley 52, and a tension
spring 55 connected between the tension imparting wire
54 and the frame 28.
[0035] In the outer peripheral portion of the detection
pulley 52, there are provided first and second grooves
52a and 52b. The detection wire 30 is wrapped around
the first groove 52a, and the tension imparting wire 54
is wrapped around the second groove 52b.
[0036] Further, in the outer peripheral portion of the
detection pulley 52, there is provided a slit 52c. A metal
fixing member 56 is inserted into the slit 52c. The other
end portion of the detection wire 30 and one end portion
of the tension imparting wire 54 are held between the
slit 52c and the metal fixing member 56 and fixed to the
detection pulley 52. Otherwise, this embodiment is of
the same construction as Embodiment 1.
[0037] In this load detecting device, the tension im-
parting means 53 having the tension imparting wire 54
and the tension spring 55 is used, so that even if the
diameter of the detection pulley 52 is changed, the ten-
sion imparted to the detection wire 30 is the same as
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the resilient force of the tension spring 55, making it pos-
sible to impart tension to the detection wire 30 in a stable
manner and to freely select the diameter of the detection
pulley 52.
[0038] Further, since the detection wire 30 and the
tension imparting wire 54 are fixed to the detection pul-
ley 52, it is possible to prevent occurrence of slippage
between the wires 30, 54 and the detection pulley 52.
[0039] Further, the wires 30 and 54 are separately
wrapped around the first and second grooves 52a and
52b, so that even when the rotation angle of the detec-
tion pulley 52 is large, it is possible to smoothly take up
the wires without involving intersection.
[0040] While in Embodiment 3, the wires 30 and 54
are fixed at the same circumferential position of the de-
tection pulley 52, it is also possible to separately fix them
at different position.

Embodiment 4

[0041] Next, Fig. 8 is a front view showing an elevator
load detecting device according to Embodiment 4 of this
invention. In the drawing, mounted on the frame 28 is a
detector 57 for detecting the displacement amount of the
shackle rods 21 through the detection wire 30.
[0042] The detector 57 has a detection shaft 33 fixed
to the frame 28, a detection pulley 52 around which the
other end portion of the detection wire 30 is fixedly
wrapped and which is rotatable about the detection shaft
33, a tension imparting means 58 which urges the de-
tection pulley 52 so as to take up the detection wire
(counterclockwise in Fig. 8) and imparts tension to the
detection wire 30, and a sensor main body 36 which de-
tects the rotation angle of the detection pulley 52 and
outputs a detection signal.
[0043] The tension imparting means 58 has a tension
imparting wire 54 whose one end portion is fixedly
wrapped around the detection pulley 52 and a weight
59 suspended at the other end of the tension imparting
wire 54. Otherwise, this embodiment is of the same con-
struction as Embodiment 3.
[0044] In this load detecting device, the tension im-
parted to the detection wire 30 is determined by the
weight of the weight 59, so that the tension is kept at a
fixed level, and the expansion of the detection wire 30
is fixed. Thus, it is possible to achieve an improvement
in detection accuracy.

Embodiment 5

[0045] Next, Fig. 9 is a front view showing an elevator
load detecting device according to Embodiment 5 of this
invention. In the drawing, an indicator 61 is fixed to the
outer peripheral portion of the detection pulley 34. Fur-
ther, on the frame 28, there is provided a scale 62 op-
posed to the indicator 61. Otherwise, this embodiment
is of the same construction as Embodiment 1.
[0046] In this load detecting device, it is possible to

effect the angle adjustment of the detection pulley 34
more accurately and to reset the angle of the detection
pulley 34 more easily.
[0047] Suppose, for example, the state in which half
the rated load (half load) is on the car 18 is the reference
state; by effecting adjustment such that the indicator 61
indicates zero of the scale 62 in the reference state, the
indicator 61 moves to the right from zero when the load
is less than that of the reference state. When the load
is larger than that of the reference state, the indicator
61 moves to the left from zero.

Embodiment 6

[0048] Next, Fig. 10 is a side view showing a main por-
tion of an elevator load detecting device according to
Embodiment 6 of this invention, and Fig. 11 is a front
view showing a main portion of Fig. 10. In the drawings,
a pulley support member 25 has a horizontal portion 25a
through which a shackle rod 21 is passed. Mounted to
the shackle rod 21 is a support seat 63 opposed to the
upper surface of the horizontal portion 25a. Upward
movement of the support seat 63 is regulated by a nut
26.
[0049] Fixed to the horizontal portion 25a are a pair
of semi-spherical protrusions 64 held in point contact
with thee support seat 63. Between the horizontal por-
tion 25a and the nut 23, there is provided an elastic
member 65 consisting of rubber or the like through
which the shackle rod 21 is passed.
[0050] Fig. 12 is a sectional view of the nut 26 and the
support seat 63 of Fig. 11, and Fig. 13 is a bottom view
showing the support seat 63 of Fig. 12. In the drawings,
in the bottom surface of the support seat 63, there is
provided an annular support groove 63a with a V-
shaped sectional structure whose center is at the center
of the cross section of the shackle rod 21.
[0051] The pair of protrusions 64 are arranged such
that they are positioned in a straight line passing the
center of the cross section of the shackle rod 21. Further,
the forward end portions of the protrusions 64 are insert-
ed into the support groove 63a and abut the inner wall
of the support groove 63a. Otherwise, this embodiment
is of the same construction of Embodiment 1.
[0052] In this load detecting device, the support seat
63 and the protrusions 64 are provided between the pul-
ley support member 25 and the shackle rod 21, and the
protrusions 64 are held in point contact with the support
seat 63, so that relative inclination of the shackle rod 21
with respect to the horizontal portion 25a is permitted.
[0053] That is, even if the shackle rod 21 is inclined
as a result of ascent/descent of the car 18, the rod-side
pulley 27 is always pulled in the same direction by the
tension acting on the detection wire 30, so that the rod-
side pulley 27 is not inclined. Thus, it is possible to pre-
vent generation of detection error due to inclination of
the shackle rod 21. Fig. 14 is a side view showing a state
in which the shackle rod 21 of Fig. 10 is inclined, with
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the shackle rod 21 being inclined about the rocking cent-
er C.
[0054] Further, since the elastic member 65 exists be-
tween the horizontal portion 25a and the shackle spring
24, the protrusions 64 are not separated from the sup-
port seat 63 even when the shackle rod 21 moves vio-
lently, making it possible to swing the pulley support
member 25 in a stable manner with respect to the shack-
le rod 21. Further, it is possible to restrain generation of
noise in the contact portion.

Embodiment 7

[0055] Next, Fig. 15 is a side view showing a main por-
tion of an elevator load detecting device according to
Embodiment 7 of this invention, and Fig. 16 is a half sec-
tional view of a main portion of Fig. 15.
[0056] In the drawings, between the nut 23 and the
spring seat 22, there is arranged a cylindrical collar 71
surrounding the shackle rod 21. The load of the shackle
rod 21 is transmitted to the shackle spring 24 through
the nut 23, the collar 71, and the spring seat 22.
[0057] The collar 71 is passed through the horizontal
portion 25a of the pulley support member 25. An elastic
member 65 exists between the horizontal portion 25a
and the spring seat 22. Above the horizontal portion 25a,
there is arranged an annular support seat (guide mem-
ber) 72 surrounding the collar 71. In the lower surface
of the support seat 72, there is provided an annular sup-
port groove 72a opposed to the horizontal portion 25a.
The support groove 72a has a V-shaped sectional struc-
ture.
[0058] A pair of semi-spherical protrusions 64 are
fixed to the horizontal portion 25a. The pair of protru-
sions 64 are arranged so as to be situated in a straight
line passing the center of the cross section of the shack-
le rod 21. The forward end portions of the protrusions
64 are inserted into the support groove 72a, and abut
the inner wall of the support groove 72a. Attached to the
outer peripheral portion of the collar 71 is a retaining ring
(e.g., an E-ring) 73 for regulating upward movement of
the support seat 72.
[0059] In this load detecting device, even when the
nut 23 for fixing the spring seat 22 to the shackle rod 21
is spaced apart from the spring seat 22, the pulley sup-
port member 25 can be mounted at a position in the vi-
cinity of the shackle spring 24, making it possible to re-
strain the error due to inclination of the shackle rod 21
and to achieve an improvement in detection accuracy.
[0060] In other words, in the construction of Embodi-
ment 7, the nut 23 can be spaced apart from the spring
seat 22 without deteriorating the detection accuracy. For
example, in a case in which the distance between the
adjacent shackle rods 21 is small, when the nuts 23 are
threadedly engaged with the adjacent rods 21 at the
same height, a sufficient space cannot be secured, and
it is difficult to fasten the nuts 23. In such a case, by
varying the length of the shackle rod 21 and the fasten-

ing position (height) of the nut 23 as shown in Fig. 15,
the fastening of the nut 23 can be facilitated.
[0061] While in the above examples, the detectors 32,
51, and 57 for detecting the rotation angle of the detec-
tion pulleys 34 and 52 are used, it is also possible to
use, for example, a differential transformer as long as it
is possible to detect the displacement amount of the
shackle rod 21 from the displacement amount of the oth-
er end portion of the detection wire 30.
[0062] Further, while in the above examples, the pul-
ley support members 25 and the rod-side pulleys 27 are
mounted to all of the three shackle rods 21, it is also
possible to mount the pulley support members 25 and
the rod-side pulleys only to a part of a plurality of shackle
rods.
[0063] For example, it is also possible to mount the
pulley support member and the rod-side pulley to only
one of a plurality of shackle rods. In this case, the frame-
side pulley is unnecessary; however, by wrapping the
detection wire around the rod-side pulley, it is possible
to detect the displacement of the shackle rod in an en-
larged state.
[0064] Further, when mounting the pulley support
members and the rod-side pulleys to a plurality of shack-
le rods, (N-1) frame-side pulleys are preferably used for
N rod-side pulleys (N is an integer of 2 or more), with
the detection wire being alternately wrapped.

Claims

1. An elevator load detecting device which is provided
in an elevator equipped with a car, a plurality of main
ropes for suspending the car, a base for receiving
a load applied to the main ropes, a plurality of
shackle rods connected to end portions of the main
ropes and adapted to be displaced with respect to
the base according to the load, and a plurality of
shackle springs provided between the shackle rods
and the base and adapted to expand and contract
with displacement of the shackle rods, the device
adapted to detect the load of the car from displace-
ment of the shackle rods, comprising:

a pulley support member connected to at least
one of the shackle rods and adapted to be dis-
placed integrally with the shackle rods;
a rotatable rod-side pulley mounted on the pul-
ley support member;
a frame provided on the base;
a detection wire whose intermediate portion is
wrapped around the rod-side pulley and whose
one end portion is connected to the frame; and
a detector which is mounted on the frame, to
which the other end portion of the detection wire
is connected and which is adapted to detect the
displacement amount of the shackle rods
through the detection wire.
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2. The elevator load detecting device according to
claim 1, further comprising a rotatable frame-side
pulley which is mounted on the frame and around
which the intermediate portion of the detection wire
is wrapped.

3. The elevator load detecting device according to
claim 2, wherein the pulley support members and
the rod-side pulleys are respectively mounted on N
(N is an integer of 2 or more) said shackle rods, (N-
1) of said frame-side pulleys are mounted on the
frame, and the intermediate portion of the detection
wire is alternately wrapped around the rod-side pul-
leys and the frame-side pulleys.

4. The elevator load detecting device according to
claim 1, wherein the detector includes:

a rotatable detection pulley which is mounted
on the frame and around which the other end
portion of the detection wire is wrapped;
a sensor main body adapted to detect the rota-
tion angle of the detection pulley; and
tension imparting means for imparting tension
to the detection wire.

5. The elevator load detecting device according to
claim 4, wherein the tension imparting means is a
torsion spring provided between the frame and the
detection pulley that is adapted to urge the detec-
tion pulley so as to take up the detection wire.

6. The elevator load detecting device according to
claim 4, wherein the tension imparting means has
a tension imparting wire whose one end portion is
fixedly wrapped around the detection pulley and a
tension spring connected between the tension im-
parting wire and the frame.

7. The elevator load detecting device according to
claim 6, wherein in the outer peripheral portion of
the detection pulley, there are provided a first
groove around which the detection wire is wrapped
and a second groove around which the tension im-
parting wire is wrapped.

8. The elevator load detecting device according to
claim 4, wherein the tension imparting means has
a tension imparting wire whose one end portion is
fixedly wrapped around the detection pulley and a
weight suspended from the other end portion of the
tension imparting wire.

9. The elevator load detecting device according to
claim 4, wherein an indicator is fixed to the outer
peripheral portion of the detection pulley and a
scale opposed to the indicator is provided on the
frame.

10. The elevator load detecting device according to
claim 1, wherein one end portion of the detection
wire is connected to the frame through the interme-
diation of a fastening member capable of being dis-
placed with respect to the frame.

11. The elevator load detecting device according to
claim 1, wherein the pulley support member has a
horizontal portion through which the shackle rod is
passed, a support seat opposed to the horizontal
portion is mounted to the shackle rod, a pair of pro-
trusions held in point contact with the support seat
are fixed to the horizontal portion, and relative incli-
nation of the shackle rod with respect to the hori-
zontal portion is permitted.

12. The elevator load detecting device according to
claim 11, wherein an annular support groove having
a V-shaped sectional structure is provided in the
support seat, the protrusions are arranged so as to
be positioned in a straight line passing the center of
the cross section of the shackle rod, and the forward
end portions of the protrusions are inserted into the
support groove and abut the inner wall of the sup-
port groove.

13. The elevator load detecting device according to
claim 11, wherein an elastic member exists between
the horizontal portion and the spring seat.

14. The elevator load detecting device according to
claim 11, wherein a nut for fixing the spring seat is
threadedly engaged with the shackle rod, a collar
surrounding the shackle rod is arranged between
the nut and the spring seat, the collar being passed
through the horizontal portion and the support seat,
and a retaining ring for regulating movement of the
support seat to the side opposite to the horizontal
portion is attached to the outer peripheral portion of
the collar.
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