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(54) HOISTING APPARATUS FOR ELEVATOR
(57)  An object of the invention is to provide a hoist-
ing system for an elevator which can reduce the weight
of a traction type elevator system.

Means for attaining the object is provided with a
hoisting system for an elevator, including a pressing roll-
er for pressing the rope against the outer circumferential
surface of the sheave, the pressing roller being rotatably
supported on a non-rotational member and having a
pressing means for pressing the roller against the rope,
the pressing roller in its outer circumference having an

arc-like groove which is brought into engagement with
the rope, the outer circumference of the pressing roller
being made of an elastic material, the pressing roller be-
ing constituted by at least a pair of pressing rollers which
are disposed substantially symmetrically relative to a ro-
tating center of the sheave, and the pressing roller being
movable relative to the rope and including a belt
wrapped between the pair of pressing rollers, whereby
the pair of pressing rollers press the rope against the
outer circumferential surface of the sheave via the belt
wrapped between the pair of pressing rollers.
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Description
Technical Field

[0001] The present invention relates to a hosing sys-
tem for a traction type elevator. More particularly, the
invention relates to a hoisting system for an elevator
which includes a sheave connected to a motor for rota-
tion a rope wrapped around an outer circumferential sur-
face of the sheave for lifting up and down an elevator car.

Background Art

[0002] A hoisting system for a conventional traction
type elevator will be described in Fig. 5. In Fig. 5, a
sheave 1 is connected to a motor (not shown) for rota-
tion. A rope 2 is wrapped around an outer circumferen-
tial surface of the sheave 1. An elevator car 3 is con-
nected to a suspending portion of the rope 2. A coun-
terweight 4 is connected to the other suspending portion
of the rope 2.

[0003] There is a case where the sheave 1 is rotated
by the motor via reduction gears (not shown).

[0004] Whenthe motoris driven to rotate, the elevator
car 3 can be lifted up and down through the rotation of
the sheave 1 and vertical movements of the rope 2.
[0005] Then, the rotational driving force of the motor
is transmitted to the rope 2 by making use of only a fric-
tional force between the outer circumferential surface of
the sheave 1 and an circumferential surface of the rope
2. The frictional force is obtained from friction coeffi-
cients of the sheave 1 and the rope 2 and tension ex-
erted by the elevator car 3 and the counterweight 4.
[0006] However, as has been described above, in the
hoisting system for the conventional traction type eleva-
tor, since the rotational driving force of the motor is
transmitted to the rope 2 based only on the frictional
force between the outer circumferential surface of the
sheave 1 and the circumferential surface of the rope 2,
in order to prevent the transmission of no rotational driv-
ing force of the motor to the rope 2 due to slippage oc-
curring between the sheave 1 and the rope 2, the
weights of the elevator car 3 and the counterweight 4
were increased more than needed. Consequently, it has
been difficult to reduce the weight of the traction type
elevator system.

[0007] The invention was made in view of the above
situation, and an object thereof is to provide a hoisting
system for an elevator which can reduce the weight of
a traction type elevator system.

Disclosure of the Invention

[0008] With a view to attaining the object, according
to the invention, there is provided a hoisting system for
an elevator including a sheave connected to a motor for
rotation and a rope wrapped around an outer circumfer-
ential surface of the sheave so as to lift up and down an
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elevator car, the hoisting system being characterized by
having a pressing roller for pressing the rope against the
outer circumferential surface of the sheave. Namely,
since the frictional force between the outer circumferen-
tial surface of the sheave and the circumferential sur-
face of the rope is increased by the pressing roller, the
weights of the elevator car 3 and the counterweight 4
can be reduced. Consequently, there can be provided
the hoisting system for an elevator which can reduce the
weight of a traction type elevator system.

[0009] In addition, the invention is characterized in
that the pressing roller is rotatably supported on a non-
rotational member and is characterized by having a
pressing means for pressing the roller against the rope.
Consequently, the rotation of the pressing roller be-
comes smooth, and a strong pressing force against the
rope and the sheave can be generated.

[0010] Additionally, the invention is characterized in
that the pressing roller has in its outer circumference an
arc-like groove which is brought into engagement with
the rope. Consequently, the contact area of the pressing
roller to the rope is increased, and the frictional force
between the pressing roller and the rope can be in-
creased.

[0011] In addition, the invention is characterized in
that the outer circumference of the pressing roller is
made of an elastic material. Namely, the outer circum-
ference of the pressing roller can be deformed into an
arc by following the circumference of the rope. Conse-
quently, the contact area of the pressing roller to the
rope is increased, and the frictional force between the
pressing roller and the rope can be increased.

[0012] Additionally, the invention is characterized in
that the pressing roller is made up of at least a pair of
pressing rollers which are disposed substantially sym-
metrically relative to a rotating center of the sheave.
Consequently, when compared with a case where a sin-
gle pressing roller is provided, the frictional force be-
tween the pressing rollers and the rope can be in-
creased.

[0013] In addition, the invention is characterized in
that the pressing roller is movable relative to the rope.
Consequently, the invention can deal with ropes of var-
ious rope diameters.

[0014] Additionally, the invention is characterized by
including a belt wrapped between the pair of pressing
rollers, whereby the pair of pressing rollers press the
rope against the outer circumferential surface of the
sheave via the belt wrapped between the pair of press-
ing rollers. Consequently, the contact area of the press-
ing rollers to the rope via the belt can be increased,
whereby the frictional force between the rollers and the
rope via the belt can be increased.
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Brief Description of the Drawings
[0015]

Fig. 1 is a drawing showing a first embodiment of
the invention.

Fig. 2 is a detailed cross-sectional view of a press-
ing roller portion according to the first embodiment
of the invention.

Fig. 3 is a drawing showing another example of a
pressing roller according to the invention.

Fig. 4 is a drawing showing a second embodiment
of the invention.

Fig. 5 is a drawing showing a hoisting system for a
conventional traction type elevator.

Best Mode for Carrying out the Invention

[0016] A first embodiment of the invention will be de-
scribed below based on the drawings. Figs. 1 and 2, ref-
erence numeral 100 denotes a hoisting system for an
elevator which is applied to a traction type elevator sys-
tem. A fixing member 10 is mounted on a stationary lo-
cation of the traction type elevator system. The rotation
of a motor (not shown) is transmitted to an input portion
111 of a sheave 11 via reduction gears (not shown).
Namely, the sheave 11 is connected to the motor for ro-
tation.

[0017] Arope 12 is wrapped around a groove portion
131 in an outer circumferential surface 13 of the sheave
11 so as to lift up and down an elevator car 14. The el-
evator car 14 is connected to a suspending portion of
the rope 12. A counterweight 15 is connected to the oth-
er suspending portion of the rope 12. A pair of pressing
rollers 16 are disposed substantially symmetrically rel-
ative to a rotating center of the sheave 11, so that the
rope 12 is pressed against the outer circumferential sur-
face 13 of the sheave 11. To be specific, the pair of
pressing rollers 16 are disposed substantially symmet-
rically in a lateral direction relative to a vertical including
the rotating center of the sheave 11. The pair of pressing
rollers 16 has in the outer circumference thereof an arc-
like groove 17 which is brought into engagement with
the rope. Each pressing roller 16 is rotatably supported
on a shaft 18 (a non-rotational member) via a pair of
bearings 19.

[0018] A spring 20 (a pressing means) presses each
pressing roller 16 against the rope 12. Since each spring
20 can expand and contract, each pressing roller is mov-
able relative to the rope.

[0019] Inaddition, the pressing force of each pressing
roller 16 against the rope 12 can be adjusted appropri-
ately by allowing a fixing portion where the pressing
means (the spring 20) is fixed to the fixing member 10
to move relative to the fixing member 10. the pressing
force of each pressing roller 16 against the rope 12 can
be adjusted appropriately by setting an appropriate
spring constant for the spring 20.
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[0020] An end of the spring 20 is supported on the fix-
ing member 10 and the other end thereof is connected
to a circumferential groove 21 in the shaft 18. Shaft snap
rings 23 are used not only to locate the pair of bearings
19 but also to prevent the dislocation thereof.

[0021] Next, the operation of the first embodiment of
the invention will be described.

[0022] The pair of pressing rollers 16 are pressing the
rope 12 against the outer circumferential surface of the
sheave 11 via the springs 20 at all times. Namely, the
frictional force between the outer circumferential sur-
face of the sheave 11 and the circumferential surface of
the rope 12 is increased by the pair of pressing rollers
16. Consequently, the weights of the elevator car 3 and
the counterweight 4 can be reduced.

(Another Example of Pressing Rollers)

[0023] Another example of a pair of pressing rollers
according to the invention will be described based on
the drawing. In Fig. 3, in each pressing roller 200, a cy-
lindrical elastic body 202 of a rubber or silicone is held
around an outer circumference of a metallic roller main
body 201. Similar to the pressing roller of the first em-
bodiment, the roller main body 201 is rotatably support-
ed on a shaft 203 (a non-rotational member) via a pair
of bearings 204.

[0024] Even in the event that no arc-like groove is
formed in the outer circumference of the pressing roller
200, as in the case with the first embodiment, the outer
circumference of the pressing roller 200 can be de-
formed into an arc by following the circumference of the
rope 12. Consequently, the contact area (contact resist-
ance) of the pressing roller 200 to the rope 12 is in-
creased, whereby the frictional force between the press-
ing roller 200 and the rope 12 can be increased (a great-
er frictional resistance).

[0025] It is not necessary that the elastic body 202 is
separately held on the outer circumference of the press-
ing roller 200, but the roller main body 201 itself may
form a cylindrical elastic body.

[0026] Next, a second embodiment of the invention
will be described based on the drawing. In Fig. 4, refer-
ence numeral 300 denotes a hoisting system for an el-
evator which is applied to a traction type elevator sys-
tem. A fixing member 310 is mounted on a stationary
location of the traction type elevator system. The rota-
tion of a motor (not shown) is transmitted to an input
portion 333 of a sheave 311 via reduction gears (not
shown). Namely, the sheave 311 is connected to the mo-
tor for rotation.

[0027] Arope 312is wrapped around a groove portion
(not shown) in an outer circumferential surface 313 of
the sheave 311 so as to lift up and down an elevator car
(not shown). The elevator car is connected to a sus-
pending portion of the rope 312. A counterweight (not
shown) is connected to the other suspending portion of
the rope 312. A pair of pressing rollers 316 are disposed
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substantially symmetrically relative to a rotating center
of the sheave 311, so that the rope 312 is pressed
against the outer circumferential surface 313 of the
sheave 311. To be specific, the pair of pressing rollers
316 are disposed substantially symmetrically in a lateral
direction relative to a vertical including the rotating cent-
erofthe sheave 311. Abelt 317 is wrapped around outer
circumferential surfaces of the pair of pressing rollers
316. The pair of pressing rollers 316 press the rope 312
against the outer circumferential surface of the sheave
311 via the belt 317.

[0028] As in the case with the first embodiment, each
pressing roller 316 is rotatably supported on a shaft 318
(a non-rotational member) via a pair of bearings (not
shown).

[0029] A spring 320 (a pressing means) presses each
pressing roller 316 against the rope 312. Since each
spring3 20 can expand and contract, each pressing roll-
er 316 is movable relative to the rope 312.

[0030] An end of the spring 320 is supported on the
fixing member 310 and the other end thereof is connect-
ed to a circumferential groove (not shown) in the shaft
318.

[0031] Next, the operation of the second embodiment
of the invention will be described.

[0032] In Fig. 4, the pair of pressing rollers 316 are
pressing the rope 312 against the outer circumferential
surface of the sheave 311 via the belt 317 by the springs
320 at all times. Namely, the contact area (contact re-
sistance) of the pressing rollers 316 to the rope 312 via
the belt 317 is increased, whereby the frictional force
between the pressing rollers 316 and the rope 312 via
the belt 317 can be increased (a greater frictional resist-
ance).

[0033] Note that while in the invention, the roping
mode has been described as a 1-to-1 mode, the inven-
tion is not limited to the 1-to-1 roping mode.

Industrial Applicability

[0034] As has been described heretofore, according
to a first aspect of the invention, there can be provided
the hoisting system for an elevator which can reduce the
weight of a traction type elevator system.

[0035] According to a second aspect of the invention,
the rotation of the pressing roller becomes smooth, and
a strong pressing force against the rope and the sheave
can be generated.

[0036] According to athird aspect of the invention, the
contact area of the pressing roller to the rope is in-
creased, and the frictional force between the pressing
roller and the rope can be increased.

[0037] According to a fourth aspect of the invention,
the contact area of the pressing roller to the rope is in-
creased, and the frictional force between the pressing
roller and the rope can be increased.

[0038] According to a fifth aspect of the invention,
when compared with a case where a single pressing roll-
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er is provided, the frictional force between the pressing
rollers and the rope can be increased.

[0039] According to a sixth aspect of the invention, the
invention can deal with ropes of various rope diameters.
[0040] Accordingto a seventh aspect of the invention,
the contact area of the pressing rollers to the rope via
the belt can be increased, whereby the frictional force
between the rollers and the rope via the belt can be in-
creased.

Claims

1. A hoisting system for an elevator comprising a
sheave connected to a motor for rotation and a rope
wrapped around an outer circumferential surface of
the sheave so as to lift up and down an elevator car,
the hoisting system being characterized by having
a pressing roller for pressing the rope against the
outer circumferential surface of the sheave.

2. A hoisting system for an elevator as set forth in
Claim 1, characterized in that the pressing roller
is rotatably supported on a non-rotational member
and characterized by having a pressing means for
pressing the roller against the rope.

3. A hoisting system for an elevator as set forth in
Claim 1 or 2, characterized in that the pressing
roller has in its outer circumference an arc-like
groove which is brought into engagement with the
rope.

4. A hoisting system for an elevator as set forth in
Claim 1 or 2, characterized in that the outer cir-
cumference of the pressing roller is made of an
elastic material.

5. A hoisting system for an elevator as set forth in
Claim 1 or 2, characterized in that the pressing
roller is made up of at least a pair of pressing rollers
which are disposed substantially symmetrically rel-
ative to a rotating center of the sheave.

6. A hoisting system for an elevator as set forth in
Claim 1 or 2, characterized in that the pressing
roller is movable relative to the rope.

7. A hoisting system for an elevator as set forth in
Claim 5, characterized by comprising a belt
wrapped between the pair of pressing rollers,
whereby the pair of pressing rollers press the rope
against the outer circumferential surface of the
sheave via the belt wrapped between the pair of
pressing rollers.
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