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(54) HOIST DEVICE FOR ELEVATOR

(57) An objective is to provide an elevator hoist ap-
paratus that can resolve a problem in which acceleration
for stopping a car increases when the braking character-
istics of a brake decrease or malfunction occurs that the
brake itself does not effectively drive, and can also pre-
vent the increase of an installing space and the increase
of the number of parts. The elevator hoist apparatus in-
cludes a hoist 1; a sheave 2 fixed to the output axis of

the hoist 1; a speed detector 3 for detecting the output-
axis rotation speed of the hoist 1; a rope-guard braking
means 6 that functions as a rope guard of the sheave 2
or a deviation sheave 5 in the normal operation, and func-
tions as a breaking means in an emergency; and a control
means 14 for detecting abnormality, due to over speed,
from the rotation speed detected by the speed detector
3, and for operating the rope-guard braking means 6.
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Description

TECHNICAL FIELD

[0001] The present invention relates to elevator hoist
apparatuses for moving a car up and down by driving a
sheave around which a main rope engaged to the car is
wound.

BACKGROUND ART

[0002] In a conventional elevator hoist apparatus, a
sheave is mounted to which a main rope suspending the
car of the elevator is engaged. Moreover, a brake is
mounted not only for holding the car in the stopped state,
but also for braking the car at an emergency stop; there-
by, a rotator connected to the sheave is braked to which
the main rope is engaged. In this brake for holding the
car in the stopped state, braking force that can stop mov-
ing the car up and down is required in accordance with
a live load having any margin in response to the riding
capacity of the car. Furthermore, as the brake for braking
the car at the emergency stop, the braking force is limited
so that the up-and-down movement of the car is decel-
erated based on a deceleration speed that does not phys-
ically affect a passenger inside the car.
[0003] In the elevator hoist apparatus configured as
described above, the opposite conditions of the braking
ability for holding the car in the stopped state and the
braking ability for emergently braking the car at the emer-
gency stop are required to be satisfied. Therefore, be-
cause the control and maintenance of the braking torque
are needed to be accurately performed, expense increas-
es. Moreover, when, in addition to securing the desirable
braking ability for holding, lightening of the car and min-
iaturizing of the hoist motor are accomplished, because
its inertial load decreases, the deceleration speed of the
car increases at the emergency stop. Therefore, a prob-
lem has occurred that the lightening and the miniaturizing
of the hoist become difficult.
[0004] In order to take measures against such prob-
lem, a technology is disclosed in Japanese Laid-Open
Patent Publication 294,385/2001 (Patent Document 1).
According to this conventional technology, a hoist is pro-
vided for moving a car up and down by driving a sheave,
which is engaged with a main rope for suspending the
car, and a slow brake is also provided for decreasing the
up-and-down speed of the car, by braking the rotation of
a rotator connected to the sheave, based on deceleration
that does not physically affect a passenger inside the car.
Moreover, a holding brake that operates after the slow
brake operates is provided for braking the rotator, and
for holding the stopped car. Thereby, at an emergency
stop, etc., first, the slow brake operates so as to decrease
the speed of the car, and next, the holding brake operates
so as to hold the car at the stopped position without sud-
den deceleration. Therefore, the slow-brake character-
istics are independent from the condition of the holding

torque; consequently, its designation can be simplified.
[0005] [Patent Document 1]
Japanese Laid-Open Patent Publication 294,385/2001

DISCLOSURE OF THE INVENTION

[Problems to be solved by the invention]

[0006] The conventional apparatus has a mechanism
in which, if the car turns in an over-speed state, the brake
provided in the driver operates so as to decelerate the
speed of the car. The brake provided in the driver is also
used at a time when the car is stopped in the normal
operation. For example, due to unfavorable conditions
being overlapped, when the braking characteristics of
the brake decrease or malfunction occurs that the brake
itself does not effectively drive, an emergency-stop de-
vice provided in the car or on the balance weight oper-
ates, and emergently stops the car; therefore, a problem
occurs that the stopping acceleration inside the car in-
creases.
[0007] By using the technology disclosed in Patent
Document 1, the above problem can be resolved; how-
ever, because the sheave, the slow brake, and the hold-
ing brake are newly provided, a problem has occurred
that a space for installing them and the number of parts
increase.
[0008] An objective of the present invention, which is
made to solve the above described problem, is to provide
an elevator hoist apparatus that can resolve the problem
in which the acceleration for stopping the car increases
when the braking characteristics of the brake decrease
or malfunction occurs that the brake itself does not ef-
fectively drive, and can also prevent the increase of the
installing space and the increase of the number of parts.

[Means for solving the problem]

[0009] The present invention is characterized in that
an elevator hoist apparatus includes a hoist; a sheave
fixed to the output axis of the hoist; a speed detector for
detecting the output-axis rotation speed of the hoist; a
rope-guard braking means that functions as a rope guard
of the sheave or a deviation sheave in the normal oper-
ation, and functions as a breaking means in an emergen-
cy; and a control means for detecting abnormality, due
to over speed, from the rotation speed detected by the
speed detector, and for operating the rope-guard braking
means.

[Advantageous effect of the invention]

[0010] According to such elevator emergency stop de-
vice, the hoist; the sheave fixed to the output axis of the
hoist; the speed detector for detecting the output-axis
rotation speed of the hoist; the rope-guard braking means
that functions as the rope guard of the sheave or the
deviation sheave in the normal operation, and functions
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as the breaking means in the emergency; and the control
means for detecting abnormality, due to the over speed,
from the rotation speed detected by the speed detector,
and for operating the rope-guard braking means are pro-
vided; therefore, the problem can be resolved, in which
the acceleration for stopping the car increases when the
braking characteristics of the brake decrease or malfunc-
tion occurs that the brake itself does not effectively drive,
and the increase of the installing space and the increase
of the number of parts can also be prevented.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

Fig. 1 is a view illustrating an elevator hoist apparatus
according to Embodiment 1 of the present invention;
Fig. 2 is a structural view illustrating a rope-guard
braking means 6 according to Embodiment 1 of the
present invention;
Fig. 3 is a cross-sectional view viewed from the side
of Fig. 2; and
Fig. 4 is a structural view illustrating the rope-guard
braking means 6 according to Embodiment 2 of the
present invention.

EXPLANATION OF SYMBOLS

[0012]

1: Hoist
2: Sheave
3: Speed detector
4: Rope
5: Deviation sheave
6: Rope-guard breaking means
7: Housing
7a: Engaging portion
8: Rope guard
8a: Engaging portion
8b: Slide face
9: Spring
10: Spring
11: Actuator
12: Coil
13: Movable element
14: Control means

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] As the best mode for carrying out the present
invention, Embodiments 1 and 2 are explained.

Embodiment 1.

[0014] Fig. 1 is a view illustrating an elevator hoist ap-
paratus according to Embodiment 1 of the present inven-
tion. A sheave 2 is fixed to the leading axis of a hoist 1

on a table to which the hoist apparatus is mounted, and
a speed detector 3 is coaxially fixed to the output axis of
the hoist 1 in order to detect a rotation speed of the
sheave 2 rotating due to driving of the hoist 1.
Moreover, a rope 4 for moving a car up and down through
the up-and-down path is applied to the sheave 2. Thus,
the rope 4 is applied to a deviation sheave 5 rotatably
fixed to the table to which the hoist apparatus is mounted,
so that the rope 4 suspends the car from a predetermined
position. Furthermore, although not illustrated here, a
brake for braking the drive axis of the hoist 1 during the
normal operation is installed inside the hoist.
[0015] Generally, in the elevator hoist apparatus, a
rope guard is provided along the periphery of the sheave
2 and the deviation sheave 5 so that the rope 4 is not
removed from the sheave 2 and the deviation sheave 5
during the operation. On the other hand, in the elevator
hoist apparatus, from the viewpoint of safety, preparing
for a case in which the brake provided inside the hoist 1
used during an operation loses its function to be originally
effective, a spare brake other than that is needed to be
arranged. Because the opposite conditions of the braking
ability for holding the car during the stopped state and
the braking ability for emergently braking the car at the
emergency stop are required to be satisfied, in the em-
bodiment disclosed in Japanese Laid-Open Patent Pub-
lication 294,385/2001, a sheave, a slow brake, and a
holding brake are newly provided. However, a problem
has occurred that a space for installing them and the
number of parts increase.
[0016] Therefore, as in Fig. 1, a rope-guard braking
means 6 is placed, instead of the rope guard, at the po-
sition that the rope guard is to be provided. Moreover, a
control means 14 for controlling the operation of the rope-
guard braking means 6 is electrically connected, and
thus, the control means 14 is also electrically connected
to the speed detector 3. A structure of the rope-guard
braking means 6 is explained. Fig. 2 is a structural view
illustrating the rope-guard braking means 6 according to
Embodiment 1 of the present invention.
[0017] Due to the force of a spring 9 whose one end
is fixed to a housing 7, and whose the other end is fixed
to a rope guard 8 having a slide face facing the sheave
2 or the deviation sheave 5, by contacting the slide face
of the rope guard 8 with that of the sheave 2 or the de-
viation sheave 5, braking force can be obtained. In order
that the rope guard 8 only functions as a guard for the
rope 4, by engaging an engaging portion 7a provided on
the housing 7 and an engaging portion 8a of the rope
guard 8, the slide face of the rope guard 8 and that of the
sheave 2 or the deviation sheave 5 are configured not to
contact to each other. Moreover, a spring 10, which is
fixed between the housing 7 and the rope guard 8, is set
for forcing in the direction to release the engagement
between the engaging portion 7a provided on the housing
7 and the engaging portion 8a of the rope guard 8. Fur-
thermore, an actuator 11, which is fixed to the housing
7, is set for moving in the direction to engage the engaging
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portion 7a provided on the housing 7 and the engaging
portion 8a of the rope guard 8, when it is determined to
be abnormal.
[0018] In Fig. 2, the actuator 11 adopts an electromag-
net structure constituted by the housing 7 also having a
stator portion, and by a coil 12 and a movable element
13; that is, the actuator 11 is configured so that, because
a magnetic circuit is configured by the housing 7 and the
movable element 13 due to the magnetic force generated
by current flowing through the coil 12 during the current
flowing through the coil 12, attraction force acts, on the
movable element 13 fixed to the rope guard 8, in the
direction of engaging the engaging portion 7a provided
on the housing 7 and the engaging portion 8a of the rope
guard 8. Because the control means 14 and the coil 12
are electrically connected to each other, the control
means 14 becomes possible to control the coil 12.
[0019] Fig. 3 is a cross-sectional view viewed from the
side of Fig. 2. The slide face of the rope guard 8 is formed
so as to slide the sheave 2 and the rope 4 applied to the
deviation sheave 5 along their surfaces.
[0020] An operation is explained.
When the control means 14 detects an over speed of the
car due to the output value of the speed detector 3, co-
axially fixed to the output axis of the hoist 1, for detecting
the rotation speed of the leading axis, the control means
14 shuts down the current flowing across the coil 12 in
the normal operation state. Thereby, the force acts in the
direction to release the engagement between the engag-
ing portion 7a provided on the housing 7 and the engag-
ing portion 8a of the rope guard 8, and the engagement
is removed.
Then, the rope guard 8 moves in the direction of the
sheave 2 or the deviation sheave 5 by the force of the
spring 9, and the slide faces slide against each other.
The sheave 2 and the deviation sheave 5 can be braked
by the slide.
[0021] Because a plurality of rope guards 8 is generally
fixed to the sheave 2 and the deviation sheave 5, a plu-
rality of rope-guard braking means 6 is also fixed. There-
fore, without increasing the number of parts, the braking
force needed per unit rope-guard braking means 6 can
be decreased; consequently, the problem of the space
increase can be resolved.
[0022] Moreover, by providing a plurality of rope-guard
braking means 6, a function as an emergency brake is
executed; therefore, a problem, in which the acceleration
for stopping the car increases when the braking charac-
teristics of the brake decrease or malfunction occurs that
the brake itself does not effectively drive, can be resolved
due to a function corresponding to the slow brake repre-
sented in Japanese Laid-Open Patent Publication
294,385/2001, by operating a part of the plurality of rope-
guard braking means 6.
[0023] Therefore, according to Embodiment 1, the el-
evator hoist apparatus includes the hoist 1; the sheave
2 fixed to the output axis of the hoist 1; the speed detector
3 for detecting the output-axis rotation speed of the hoist

1; the rope-guard braking means 6 that functions as a
rope guard of the sheave 2 or a deviation sheave 5 in
the normal operation, and functions as a breaking means
in an emergency; and the control means 14 for detecting
abnormality, due to the over speed, from the rotation
speed detected by the speed detector 3, and for operating
the rope-guard braking means 6; therefore, a problem
can be resolved, in which the acceleration for stopping
the car increases when the braking characteristics of the
brake decrease or malfunction occurs that the brake itself
does not effectively drive, and the increase of the install-
ing space and the increase of the number of parts can
also be prevented.
[0024] Moreover, in this embodiment, although a case
is explained in which the control means 14 operates nor-
mally, if electric power becomes impossible to be sup-
plied to the control means 14 due to the blackout, etc.,
the control means 14 cannot be controlled; however, be-
cause the electric power is not supplied, current does not
flow across the coil 12 as a component of the actuator
11 included in the rope-guard braking means 6 electri-
cally connected to the control means 14, and conse-
quently, the braking operation is performed against the
movement of the car. Therefore, the elevator hoist ap-
paratus according to this embodiment is also applicable
to an abnormal state such as the blackout.
[0025] Here, in Embodiment 1, the actuator 11 of the
rope-guard braking means 6 has been explained to be
configured of the electromagnet composed of the coil 12,
the stator, and the movable element 13; however, when
significant force is needed for the maintenance, for ex-
ample, by controlling the position of the movable element
13 using a motor and a reduction gear, the function can
also be substituted. Needless to say, instead of the ac-
tuator including the electromagnet, an oil-pressure cyl-
inder or an air-pressure cylinder may also substitute the
function, and thus, due to the configuration using a pump,
etc. utilizing an electric device such as a motor for sup-
plying the air pressure and the oil pressure, when electric
power is shut down, the cylinder does not function; there-
fore, the rope guard 8 may be configured to be slidable
with respect to the sheave 2 and the deviation sheave 5.

Embodiment 2.

[0026] Fig. 4 is a structural view illustrating the rope-
guard braking means 6 according to Embodiment 2 of
the present invention. Here, elements other than the el-
ements specifically illustrated are the same as those in
Embodiment 1, and the same symbols in Fig. 4 as those
in Fig. 2 represent the same elements or the equivalent
elements.
[0027] The difference from Embodiment 1 is ex-
plained. In Embodiment 1, a case has been explained in
which the slide face, facing the sheave 2 or the deviation
sheave 5, of the rope guard 8 included in the rope-guard
braking means 6 is plane; however, in Embodiment 2,
the slide face of the rope guard 8 is configured so as to
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be along the slide-face shape of the sheave 2 or the de-
viation sheave 5.
[0028] Therefore, because the slide face of the rope
guard 8 is configured so as to be along the slide face of
the sheave 2 or the deviation sheave 5, the area of the
actual slide face increases; however, in order that the
rope 4 is configured not to be removed from the sheave
2 and the deviation sheave 5, because the slide face of
the rope guard 8 cannot be narrowed, the force contact-
ing the sheave 2 or the deviation sheave 5 is decreased,
and consequently, the rope-guard braking means 6 can
be further miniaturized.
[0029] Therefore, according to Embodiment 1, an ef-
fect similar to that in Embodiment 1 can be obtained.
Moreover, because the slide face of the rope guard 8 is
configured so as to be along the slide face of the sheave
2 or the deviation sheave 5, the force contacting the
sheave 2 or the deviation sheave 5 can be decreased;
therefore, the rope-guard braking means 6 can be further
miniaturized.

INDUSTRIAL APPLICABILITY

[0030] The elevator hoist apparatus according to the
present invention is suitable for operating elevators.

Claims

1. An elevator hoist apparatus characterized in that
the apparatus comprises:

a hoist;
a sheave fixed to the output axis of the hoist;
a speed detector for detecting the output-axis
rotation speed of the hoist;
a rope-guard braking means for functioning as
a rope guard of the sheave or a deviation sheave
in the normal operation, and for functioning as
a breaking means in an emergency; and
a control means for detecting abnormality, due
to over speed, from the rotation speed detected
by the speed detector, and for operating the
rope-guard braking means.

2. An elevator hoist apparatus as recited in claim 1,
wherein the face of the sliding portion of either the
sheave or the deviation sheave of the rope-guard
braking means is a circular arc shape to be along
the peripheral shape of either the sheave or the de-
viation sheave.
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