- 1 - HO ST FOR ELEVATOR AND ELEVATOR EQUI PMENT Background of the

I nventi on The present invention relates to a hoist for an
el evator including a brake device and tq an elevator equiprment. As a
hoi st brake device for an elevator, there are known brakes of a

di rect HnISMEFOR HIPEVITERAND angviarOROEGEIRMENTOr aki ng spring to a
braki ng nenber and presses the braki ng nenber agai nst a nenber to be

braked to brake the nenber to be braked (see, for exanple, JP-A-2002-
533283 and JP- A-2006- 161920). These brakes are brakes that press a
brake shoe against a brake drumto apply braking to rotation. Since

t he br @eekshorl of théd®s/caged NSt the brake drumin order to apply
braki ng, the brake shoe is periodically inspected and repl aced. 10
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‘years, there’is an increasing denman a machi ne room| ess el evat or
in 20 which a machine roomis not provided and a hoist is provided in

a hqgi stwa I n_such,a.machi ne room|ess elevator, since a space in
Wmh@h ﬁaﬁ‘g}‘ﬁ%%ma%"f%%ﬁ‘ﬁe&@%n el evator is set is smaller conpared with

the machi ne roomA tran®dtoe SRedRs b Pad BER0A Ik BEMBBINGS EIIAE &ithAhkmember to
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shoe is replaced. This makes such work extremely complicated and time consuming.
Therefore, it is desired that the work can be performed more easily and in a short time. In
particular, in recent years, there is an increasing demand for a machine room-less elevator in

20 which a machine room is not provided and a hoist is provided in a hoistway. In such a machine
room-less elevator, since a space in which the machine room-less elevator is set is smaller
compared with the machine room, a work space for performing maintenance work is also small
and the brake device is mounted in a small space. Therefore, the attachment and the
detachment of the brake shoe are difficult.

25 When the brake shoe is pressed against the brake drum, the brake shoe receives
frictional force for moving, together with the brake drum, the brake shoe in a direction in which
the brake drum rotates. and reaction.due to.the pressing against the brake drum. Therefore,
complicated force for twisting the brake shoe acts on the brake shoe. When it is attempted to

adopt a structure for simplifying the attachment and the detachment of the brake shoe, it is
30 anticipated that, for example, the brake shoe is detached by these kinds of force and drops.



30 anticipated that, for exanple, the brake shoe is detached by these
ki nds of force and drops. - 2 - However, as a safety device, the
brake device is requested to have extrengly high reliability.
Therefore, it is necessary to secure stdble braking perfornmance for
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brake device - shifting device to be |ocated at a first position
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brake drum and so that the brake device is located by the brake device shifting device at a second
position where the brake shoe is arranged at the outside of the brake shoe guide passage to
enable the brake shoe to be rotated on the axis when the brake shoe needs to be disconnected
from the brake device.

25 According to the invention, each of the hoist for elevator and the elevator

equipment wherein the brake shoe can be attached and detached easily with maintaining the

braking performance, can be provided.

Brief Description of the Several Views of the Drawings
Fig. 1 is a schematic perspective view showing entire elevator equipment
30 according to an embodiment of the present invention;
Fig. 2 is a sectional view of a hoistway showing a state of a device arrangement of
the elevator equipment according to the embodiment of the present invention;

Fig. 3 is a front view of a hoist for an elevator according to the embodiment of the
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Fig. 8 is a front enlarged view showing a state during detachment of the brake

_shoe of the hoist for an elevator according to the embodiment of the present invention.

~Detailed Description of the Invention
The present invention is explained below by way of examples with reference to
15 the accompanying drawings.
Fig. 1 is a schematic perspective view showing entire elevator equipment
according to an embodiment of the present invention. Elevator equipment 1 shown in the
- figure includes a passenger car 3 and a balance weight 4 that move up and down in a hoistway 2,
a main rope 5 that suspends the passenger car 3 and the balance weight 4, and a hoist 6 that
20 drives the main rope 5 and moves the passenger car 3 and the balance weight 4 up and down in
opposite directions from each other.

Fig. 2 is a sectional view of a hoistway showing a state of a device arrangement of
the elevator equipment according to the embodiment of the present invention. In the elevator
equipment 1 according to this embodiment, the hoist 6 is arranged in parallel to the balance

25 weight 4 between the passenger car 3 and a hoistway wall in the hoistway 2.  Since the hoist 6
in this embodiment is set between the passenger car 3 and the hoistway wall, the hoist 6 is a thin
type in which axis direction length of an output shaft of a motor is smaller compared with a
diameter of the motor. The hoist 6 incorporates a driving sheave 7 around which the main rope
5 1s wound and a motor 8 that rotates the driving sheave 7. The hoist 6 includes a braking

30 section 9 that brakes a rotation of the driving sheave 7.

Fig. 3 is a front view of a hoist for an elevator according to the embodiment of the
present invention. The hoist 6 includes a main body frame 10 incorporating the motor 8, the

driving sheave 7 provided in a not-shown output shaft of the motor 8, and a brake drum 11 that is



Det ai | ed Description of the Invention The present
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Since the hoist 6 in this enb ment en t he” passenger car
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rotates the driving sheave 7. The hoist 6 includes a braking 30

sect i orthobrekedrupy blkansl byakestthe rosaiiopfof ihredriving shegve heed @ brake device 13 that
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toggl h%e bk A& @ ih\hil InDBEAYER fircludes a fixed iron piece 14 and a movable iron piece

15. Arod 16 having a spherical distal end integrated with the movable iron piece 15 is inserted
into the fixed iron piece 14. Braking springs 21 are provided between the fixed iron piece 14
and the movable iron piece 15. The braking springs 21 press, toward the brake drum 11, the
movable iron piece 15, the rod 16 fixed to the movable iron piece 15, and the brake shoe 12 ﬁxed
20 to the distal end of the rod 16. The brake device 13 controls, through energlzatlon and
deenergization to an electromagnet provided in the fixed iron piece 14, generation and stop of
attraction force for attracting the movable iron piece 15 against the pressing force of the braking
springs 21 and causes the brake shoe 12 to slide to and separate from the brake drum 11.
Figs. 5A and 5B are a front view and a side view showing the brake shoe of the
25 hoist for an elevator according to the embodiment of the present invention. Flg 5Ais a front
view of the brake shoe and Fig. 5B is a side view of the brake shoe. As shown in the figures,
the brake shoe 12 and the rod 16 are coupled by a leaf spring 17 functioning as an engaging
member. The leaf spring 17 is provided in the brake shoe 12. The leaf spring 17 engages with
an engaging piece 19 formed at the distal end portion of the rod 16. The leaf spring 17 urges,
30 with the elastic force thereof, the brake shoe 12 to the rod 16 together with a spherical dish 18 to
couple the brake shoe 12 to the rod 16.  With such a structure, a spherical portion formed on the
side of a surface of the engaging piece 19, which is formed at the distal end of the rod 16,
opposed to the brake shoe 12 comes into contact with the spherical dish 18 pressed against the

spherical portion by the brake shoe 12 with the elastic force of the leaf spring 17.  Since the
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of the engaging piece 19 and the hole 20. However, the shape of the engaging piece 19 and the

30 hole 20 is not limited to the rectangular shape. The shape of the engaging piece 19 and the hole
20 may be any-shape such as an elliptical shape or a polygonal shape as long as the engaging
piece 19 has the long portion and the short portion in the plane orthogonal to the direction in
which the brake shoe 12 is pressed against the brake drum 11 and the leaf spring 17 does not

engage with the short portion of the engaging piece 19 and engages with the long portion of the



5Figs. 6A and 6B are top views show ng states during attachnent and
during detachnent of the brake shoe of the hoist for an el evator
according tb the enbodi nent of the pres_e6n_t i nvention. Fig. 6A shows a
state in which the brake shoe is attached to the rod. Fig. 6B shows a
state i L eh brake shoe is detached fromthe rod. A rectangul ar
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Fig. 7 is a front enlarged view showing the braking section at normal time of the
25 hoist for an elevator according to the embodiment of the present invention. In Fig. 7, for
convenience of explanation, a release bolt 26 is shown in a state in which the release bolt 26 is
attached to therod 16. However, during normal use, the release bolt 26 is used while being
detached from the rod 16. The use of the release bolt 26 is explained later.
As it is seen from Figs. 4 and 7, the brake shoe 12 is inserted between the guides
30 25 of the hoist 6 while having a slight gap. When the brake shoe 12 is pressed against the brake
drum 11 as shown in Fig. 4, the brake shoe 12 slightly moves in the rotating direction of the
brake drum 11 in slide contact with the brake drum 11 according to the rotation of the brake

drum 11 and comes into contact with the guides 25. Then, the guides 25 bear a load in the

rotating direction of the brake drum 11 generated by the rotating force of the brake drum 11,



- 6 - engagi ng piece 19. Rol es of the conponents during
application of a brake and during rel ease of the brake are expl ai ned.
As shown in Fig. 4, in this enbodinentu&g brake device retaining
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When necessity for detaching the brake shoe 12 from the brake device 13 such as
disassembling of the brake shoe 12 arises, as shown in Fig. 7, the release bolt 26 is tightened into
25 the end opposite to the end of the rod 16 where the brake shoe 12 is attached and, in a state in
which the fixed iron piece 14 and the movable iron piece 15 and the brake shoe 12 are integrated,
energization to the brake device 13 is released. 'When the position adjusting bolts 23 are
loosened in this state, as shown in Fig. 8, the integrated fixed iron piece 14, movable iron piece
15, and brake shoe 12 are drawn out further to the outside than the ends of the guides 25 by the
30 floating springs 24. This makes it possible to move the brake device 13 to a position where the
brake shoe 12 inserted into the movable path can be rotated in the plane orthogonal to the
direction in which the brake shoe 12 is pressed against the brake drum 11. Further, by rotating
the brake shoe 12 90 degrees as shown in Fig. 6, it is possible to remove the leaf spring 17 from
the engaging piece 19 of the rod 16 and easily detach only the brake shoe 12. When the brake



drum 11 as shown in Fig. 4, the brake shoe 12 slightly noves in the
rotating direction of the brake drum 11 in slide contact with the
brake drum 11 according to the rotation of the brake drum 11 and
comes into contact with the guides 21 Then, the guides 25 bear a | oad
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brake s oe attracted to the fixed iron piece 14 by el ectromagnetic
15 attraction force are separated fromthe surface of the main body
frame 10 by the floating springs 24. The floating springs 24 press
the fixed iron piece 14 against the position adjusting bolts 23,

wher eby positioning during the rel ease can be perfornmed. This is a
mechani sm for enabling adjustnment of the gap during the rel ease by
setting a tightening anmount of the position adjusting bolts 23. In a
state in which the brake shoe 12 is engaged at normal tine, the brake
device 13 is - 20 fixed in a position where the brake shoe 12 is
arranged in the brake shoe novabl e path forned by the guides 25 that
regul ate the brake shoe 12 fromrotating in the plane orthogonal to
the direction in which the brake shoe 12 is pressed agai nst the brake
- drum-11. - - When necessity for detaching the brake shoe 12
fromthe brake device 13 such as disassenbling of the brake shoe 12
arises, as shown in Fig. 7, the release bolt 26 is tightened into 25
the end opposite to the end of the rod 16 where the brake shoe 12 is
attached and, in a state in which the fixed iron piece 14 and the
novabl e iron piece 15 and the brake shoe 12 are integrated,

energi zation to the brake device 13 is released. Wien the position
adjusting bolts 23 are |oosened in this state, as shown in Fig. 8,
the integrated fixed iron piece 14, novable iron piece 15, and brake
shoe 12 are drawn out further to the outside than the ends of the

gui des 25 by the



30 floating springs 24. This makes it possible to nove the brake
device 13 to a position where the brake shoe 12 inserted into the
movabl e path can be rotated in the plang, orthogonal to the direction
in which the brake shoe 12 is pressed ag)ai nst the brake drum 11.

Furt herg,y rotating the brake shoe 12 90 degrees as shown in Fig. 6,
it is possible to renpbve the | eaf spring 17 fromthe engagi ng piece
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shoe so that the brake shoe is pressed by the brake device agalns
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shoe gui de passage capable of receiving therein the brake shoe so
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drum a 0 that the brake device is |ocated by the brake device
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5. An elevator equipment comprising a passenger cage descending and ascending in
a hoistway, a main cable suspending the passenger cage, and a hoist for driving the main cable to
descend and ascend the passenger cage,

wherein the hoist comprises a motor having a body frame and an output shaft, a



3. The hoist according to claim1l or 2, wherein the brake shoe guide
passage is forned in the body frame, and is contactable with the

brake shoe when the brake shoe slides on,the brake drum 4. The

hoi st according to any one of clainms 1-3, wherein the brake device
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brake shoe needs to be di sconnected fromthe brake device.



