WI480 22/6 1 DESCRI PTI ON ELEVATOR HO ST Technical Field [000].1

The priesent invention relates to an el evator hoist provided with a

brake shoe, which brakes rotation 5 of a rotor of the hoist, and nom&480
particular, to an elevator hoist, which is excellent in mounting angd, ¢
exchanging qualities and of which a hoistway is reduced in cross '
sectional area. Background Art 10 [0002] For an el evator

wi t hout a machine room great inportante is attached to quietness,

space savi ng, and mai ntenance since a hoist is nounted in a hoistway.

Thi n-type el evator hoists conprispﬁﬁc%l%?gwéd surface 15 fornmed on a

rotating body having a |arger di t n external shape of a
driving sheave and a brake arra%%gﬁﬁﬁ#RogggE?tion to the braked

surface and pushed by the braked surface to performa braking action
for the sake of decreasing a thickness in a width direction

Technical Field
[0001]
The present invention relates to an elevator
holst provided with é brake shoe, which brakes rotation
5 of a rotor of the hoist, and more particular, to an
elevator hoist, which is excellent in mounting and

exchanging qualities and of which a hoistway is reduced

in cross sectional area.

Background Art
10 [00021}

“For an elevator without a machine room, great
importance is attached to quietness, space saving, and
maintenance since a hoist is mounted in a hoistway.
Thin-type elevator hoists comprising a braked surface

15 formed on a rotating body having a larger diameter than
an external shape of a driving sheave and a brake
arranged in opposition to the braked surface and pushed
by the braked surface to perform a braking action for
the sake of decreasing a thickness in a width direction

20 to achieve thinning and lightening are known and
disclosed in, for example, Patent Document 1.

[0003]

Also, the periodic inspection of an elevator



20 to achieve thinning and |ightening are known and disclosed in, for
exanple, Patent Docunment 1. [0003] Also, the periodic inspection of
an elevator 2 hoist includes works such as identification of an
abraded state of a brake shoe, an abraded state of a rope groove, a
gap between a brake shoe and a braked surface, or the like, and in

t he case where abrasion of 5 a brake shoe is advanced, it is
necessary to exchange the brake shoe. £0004] Her eupon, an
arrangenent, which conprises a _shoe arranged on_an inner side of a

cup- shaped poPPidh IBCHides MRS GUGRd2 Br Vs et 1 e asfe2Po advance

toward and retre f.rom.a braked surface of_a roto nd,a ver
provi ded so aggfgé%%v 1?'%% Oﬁ@ngﬁa%ﬁrgﬁ?%{ef? nak{rnaec{é\?i %it itFyggfat he

braked surfaceqgl Lhe,5of of Sl bBeuBRHSL N a AILidL Whicch Brakidi ng

state of the 15 su the rotor, generation of rust, or

the like is dspneehty, adel tHesualdey aRgeiNethdycd AIMHAE LBRasoyRI ot
the time of maintenance, is known and described in, for exanple,

Pat ent DocBreat bRak¢ 0Sidyd Z0Rdvisherd, i iti bs kiesws and desekchedgéen,
for the brake shoe.
{00041
Hereupon, an érrangement, which comprises a
shoe arranged on an inner side of a cup-shaped portion

10 of a housing and provided to be able to advance toward
and retreat from a braked surface of a rotor, and a
cover provided so as to cover an opening provided in
the vicinity of the braked surface of the rotor on the
housing, and in which a sliding state of the braked

15 surface of the rotor, generation of rust, or the like
is directly and visually observed by removing the cover
at the time of maintenance, is known and described in,
for example, Patent Document 2.

[0005]

20 Further, it is known and described in, for
example, Patent Document 3 to arrange a pair of brake
arms, brake shoes, brake springs, and electromagnets,
which constitute a brake device, on a side of a sheave
and to perform maintenance and inspection works by

25 means of direct and visual observation in the same
direction.

Patent Document 1: WO 2005/019085

Patent Document 2: JP-A-2005-119860



exanpl e, Patent Docunment 3 to arrange a pair of brake arns, brake
shoes,’ brake springs, and el ectromagnets, which constitute a brake
device, on a side of a sheave and to perform mai nt enance and

i nspection works by 25 neans of direct and visual observation in the
sanme direction. Patent Docunent 1: WD 2005/019085 Patent Document 2:
JP- A-2005- 119860 3 Patent Docunent 3: WO 2006/011214 Di scl osure of
the Invention Problens that the Inventfon is to Sol ve [ 0006] 5In that

one out of ar%%QQSQEngmgg%gQ%be%ogﬁobgﬁogggﬁgjdescribed Pat ent

Docunents, which useS a ropeé having stran eing thinned and
increased in bending flexibility by the use of a high tensile
strength steel or high strength resin fibers, and in which a sheave

10 round whi chhigacreperée SofviHyl Invetl€ebgased in dianmeter, it is not
only difficult to nount a set of brake devices but al so consideration
is not fully @rebhehs emsurthen mrektdpacesi noaStloisst way to nmake a

mai nt enance work high in efficiency, and nmaking a hoist be close to
15 a hoi st way [R8PPlas far as possible to reduce an area occupi ed by

an elevator. In particular, with the arrangenent descrjbed, in Patent
Docunment 3. a sheave fatestiptcog6 S48 S6 ATRARTFIMGIHIT I5S6EA88Es D

tovard a hol stygy ual L. 89 Hidl b BLYuALITL Sl 40 Si881Ee, oo

having strands being thinnéd and increased in bending
flexibility by the use of a high tensile strength steel
or high strength resin fibers, and in which a sheave

10 round which a rope is wound is decreased in diameter,
it is not only difficult teo mount a set of brake
devices but also consideration is not fully given tc
ensure a work space in a hoistway to make a maintenance
work high in efficiency, and making a hoist be close to

15 a hoistway wall as far as possible to reduce an area
occupied by an elevator. In particular, with the
arrangement described in Patent Document 3, a sheave
faces a cage and so a motor unit protrudes toward a
hoistway wall, so that it is very difficult to reduce

20 an area of a hoistway.
[0007]

It is an object of the present invention to
install a brake device in a good space efficiency to
make a hoist be ultimately close to a holstway wall to

25 reduce an area occupied by an elevator and to make it
possible to have access to a brake, an encoder, etc.

from a cage side to facilitate a maintenance work of a



20 an area of a hoistway. [0007] It is an object of the
present invention to install a brake device in a good space
efficiency to nake a hoist be ultinmately close to a hoistway wall to
25 reduce an area occupied by an elevator and to nake it possible to
have access to a brake, an encoder, etc. froma cage side to
facilitate a maintenance work of a 4 brake device. Means for Sol ving
the Probl ens [0008] 5In order to sol ve‘the problens described above,

t he present ig&gﬂ%ig&vgégvides an el evator hoist conprising a sheave,
round which a rop€e connected to a cage of an elevator is wound, a
rotor, which drives the sheave, a stator housing, on which a stator

coil is 10 arranged to face permanent nagnets provided annularly on
the rotor, an@ieanbrake séoeindiMineh phbakesst he rotor, characterized by
conprising the sheave nounted to face a hoistway wall, a rotor having

a recess on afeibdelthereof toward the sheave, the brake shoe arranged
in 15 the recess, a rotor hole provided on the rotor to have a | arger
openi ng thd&n a cross sektiordaf tcheoBrvakehe hpeob ket alesicatibedhol e

provided on the stator housing to have a | arger opening than a c¢ross
section of théPBVgketBpgaresent invention provides an elevator hoist

comprising a sheave, round which a rope connected to a
cage of an elevator is wound,la rotor, which drives the
sheave, a stator housing, on which a stator coil is

10 arranged to face permanent magnets provided annularly
on the rotor, and a brake shoe, which brakes the rotor,
characterized by comprising the sheave mounted to face
a hoistway wall, a rotor having a recess on a side
thereof toward the sheave, the brake shoe arranged in

15 the recess, a rotor hole provided on the rotor to have
a larger opening than a cross section of the brake
shoe, and a stator hole provided on the stator housing
to have a larger opening than a cross section of the

brake shoe.

20 Advantages of the Invention
[0009]

According to the present invention, since the
sheave is mounted to face a hoistway wall, a rotor hole
is provided on the rotor to have a larger opening than

25 a cross section of the brake shoe, and a stator hole is
also provided on the housing to have a larger opening

than a cross section of the brake shoe, the brake shoe



20 Advant ages of the Invention [0009] According to the
present invention, since the sheave is nounted to face a hoi stway
wall, a rotor hole is provided on the rotor to have a | arger opening
than 25 a cross section of the brake shoe, and a stator hole is also
provi ded on the housing to have a | arger opening than a cross section
of the brake shoe, the brake shoe 5 can be exchanged from a side of
the stator housing and so it is possibPe even in a hoist, which is

smal | i n di angter p%“gxgﬁeﬁgé‘?fér%ﬁ bl & ;1APSs L0 @#faetéé‘gmfh%ii%tg B8q
close to the Noistway wall?; thus enabling reducing an area“occupi ed

by an el evatolgy it is possibid N&fePRINCG! BoibeAlMW £5 and QPvantgges of
the present invention wll becone nore apparent fromthe follow ng

description oligmbedinend sugds the ligi@ki @Bpe) €OMMASHHRN nwiikh bbe
acconpanyi ng drawi ngs. 10 Best Mdde for Carrying Qut the Invention

[ 0010] close tn tkeentisgtaans waflldr, ahuspendloiirdy inddugiag an

el evator, ropes have been put into practice by using high tensile
strengt h stieelarer hirghrsed drgtan rrdsivates.fibers to thin and hei ghten
strands of a rope in bending flexibility. Wth the ropes, since a
sheave round which a ropeh®s KR ScadeBEvaes rard afVantddEseér the

driving t ired for. a haist,is d d_and
i ni at uri zat | BHEGERF hETFER ST A e PGOPETP SR PRI (18 P8 can

be made Snallfkglgkﬁggtgg?cfgﬂ%§gﬂ’bf@eﬁggggﬁ négwgf én§d$59t$8na

hoist to suspen_ _ ev_a or 1s require ave a dianeter o
predet er mi ned j¢li BBASLARLLoh LerT® fe SbeRphAyiddedefifys.a space for

nounting of a brake device in a
10 Best Mode for Carrying Qut the Invention
i001G)

In recent years, for a rope for driving an
elevator, ropes have been put into practice by using
high tensile strength steel or high strength resin

15 fibers to thin and heighten strands of a rope in
bending flexibility. With the ropes, since a sheave
round which a rope is wound can be decreased in
diameter, a driving torque required for a hoist is
decreased and so minilaturization of the hoist can be

20 realized. Even if a rotor can be made small in
diameter, however, a support shaft provided in a hoist
to suspend an elevator is required to have a diameter
of predetermined dimension in terms of strength.
Therefore, a space for mounting of a brake device in a

25 rotor is rather small in a hoist of a small diameter as
compared with a hoist of a large diameter.

[0011]



25 rotor is rather small in a hoist of a small dianeter as conpared

with a" hoist of a large dianeter. [0011] 6 On the ot her
hand, as a sheave becones snall in dianmeter, a driving torque for a
brake suffices to be snmall. However, the snmaller in dianeter a rotor

the smaller a radius of braking, so that a push force 5 of a brake
shoe required for braking cannot be reduced and it is difficult to
make an el ectronagnet small in size, wPth the result that it becones

difficult to nmount a br devi.ce o small - dj er, rotor.
Enbodi ment 1 10[ 0012] 8#ethe Oéh%ﬁ g?%g’s oW %ﬁ%ﬁﬁeab%ﬁiﬁéf 888 %on

of a machi ne-rogy hasee £ ¥ aldlvind €8396udleot I NEr-BILRIN kS to
connected to a bal ance wei ght (not” shown) by a |length of rope 6, and

the rope 6 ispRokfaked. byHewehbedr itHengmaheayeid. d Aaniest a340€0RPri ses
the sheave 5 and a notor unit 33, and a thinned construction is
general |y nountedsnaldegua deadiaid oI2benkihe, | skethat ar geusht doreduce
an cross sectional area of a hoistway. [0013] 20Since the rope 6
rol|'s due too o#% AghhAgkefshruaaiingdanart bagklinigamathdecagduged a
constant distance, L to the rope 6 fromthe cage 31 is ensured so as
to elininate PRfletFet@ndeiifdi ot f@ Fafe 37, eSFrcertam atotBR Linith 33

I's generally g?%g?rwi{%tégéﬂggﬁﬁittﬁ gt it becomes difficult to

|
mount a brake device on a small-dliameter rotor.

Embodiment 1

10 [0012]

Fig. 2 shows a side, cross section of a
machine-room-less elevator. A cage 31 of the elevator
is connected to a balance weight (not shown} by a
length of rope 6, and the rope 6 is hoisted by a

15 driving sheave 5. A hoist 34 comprises the sheave 5
and a motor unit 33, and a thinned comstruction is
generally mounted on a guide rail 32 or the like in
order to reduce an cross secticonal area of a hoistway.
[0013]

20 Since the rope 6 rolls due to swinging of a
building and traveling of the cage 31, a constant
distance L to the rope 6 from the cage 31 is ensured so
as to eliminate interference with the cage 31. Since
the motor unit 33 is generally larger in thickness than

25 the sheave 5, the hoist 34 is mounted so¢ that the
sheave 5 faces a hoistway wall 22. Thereby, in a

state, in which the cage 31 is completely stopped, a



25 the sheave 5, the hoist 34 is nmounted so that the sheave 5 faces a
hoi stway wal |l 22. Thereby, in a state, in which the cage 31 is
conpletely stopped, a 7 worker 35 can perform mai ntenance worKk,
visual confirmation of a brake, and exchange work of a brake shoe in
a location disposed bel ow the cage 31 and having a relatively w de
space. 5[ 0014] Fig. 1is a gerspective vi ew showi ng t he
whol e hoi st and a detailed explanation'will be given. The

hoi st_i ncl udes, g, staber coi L. 2, A ranaed apnul gLly, @ fgusing 36

therefor, the'ro permanent nmagnets are arranged

annularly, an¢a%ieReedsh A% HOW)) hel <HBRSHEE R K Ar IPtARLIKAN of
the sheave 5. The rotor 2 is curved in cross section to have a recess

on a side therseet tavar dotdeishapwposker ebyobr ke sipessilhmay e
arranged in a space thus 15 formed. [0015] Since it 1s hard in a
hoi st of a snidalvidigapetetat ovehswieleasppaee in the rotor 2, in which
space the brake shoes 11 and el ectromagnets 10 for 20 driving are
mount ed, tHe di08éédomagnets 10 are arranged in a space bel ow the

sheave 5 so as to elimnate an increase in thickness of the hoist.
Fig. 1 is a perspective view showing the

whole hoist and a2 detailed explanation will be given.
The hoist includes a stator éoil 21 arranged
annularly, a housing 36 therefor, the rotor 2, on which
10 permanent magnets 9 are arranged annularly, and an
encoder (not shown! for measurement of rotation of the
sheave 5., The rotor 2 is curved in cross section to
have a recess on a side thereof toward the sheave
whereby brake shoes 11 are arranged in a space thus
15 formed.
[0015]

Since it is hard in & hoist of a small
diameter to ensure a space in the rotor 2, in which
space the brake shoes 11 and electromagnets 1C for

20 driving are mounted, the electromagnets 10 are arranged
in a space below the sheave 5 so as to eliminate an
increase in thickness of the hoist.

[0016])

Lever 12 for connection between the brake

25 shoes 11 and the electromagnets 10 are provided in a
pair every the brake shoe 11, shaped to protrude toward
the sheave 5 and arranged so as not to interfere with

the rope 6, the rotor 2, etc.



[ 0016] Lever 12 for connection between the brake 25 shoes 11 and the
el ectromagnets 10 are provided in a pair every the brake shoe 11,
shaped to protrude toward the sheave 5 and arranged so as not to
interfere with the rope 6, the rotor 2, etc. 8 [0017] Two brake
shoes 11 are arranged in a left- right symretric nmanner so that it is
easy to avoid interference with other parts and an inprovenent in 5
space efficiency is achieved. On the ofher hand, since a space

bet ween t he Sﬂﬁ%é§]5 and the hoistway wall is very small, rotor hol es
4 and stator I 3, respectively, which are elongated in a

circunferenti al directi%lo B P ggqéggﬁéh§ﬁ£9&&%a%{$%g3§Q§rzgator

i
10 housing 36 to enabl e exchangi ng th oes

opposite to thg pheaymmet PAt hahndr QW 2neadetsideaadPAlBlavWildl e the
brake shoes 11 can be |ikew se 15 arranged by curving the rotor 2 in

Cross section is@easetonpe ovifle ctHe@C@IFt8Nahbicasi epidieneof apposite
to the sheave, the levers 12 for connection protrude in a width
direction df tspeckoksficsenthats idchisvedf.fi 0ul the ootthsm halnel, heilsteas
a whol e. 20[0019]
a space between the sheave 5 and the hoistway wall is
very small, rotor holes 4 and stator holes 3,
respectively, which are elongated in a cifcumferential
direction, are provided on the rotor 2 and the stator
10 housing 36 te enable exchanging the brake shoes 11 from
a side opposite to the sheave, that is, from a cage
side.
[(0018)
While the brake shoes 11 can be likewise
15 arranged by curving the rotor 2 in cross section so as
to provide a recess on the side thereof opposite to the
sheave, the levers 12 for connection protrude in a
width direction of the hoist, so that it is difficult
to thin the hoist as a whole.
20 [0019]

While the brake shoces 11 are pushed against
an outer peripheral surface (a) of the rotor, which is
made integral with the sheave 5, from outside, an inner
peripheral surface (b} of the rotor, which is curved,

25 may be pushed by the brake shoes from inside. Push
springs 13 are mounted to the levers 12, and when the

cage is stopped, power distribution to the

electromagnets 10 is stopped and a frictional force by



Wil e the brake shoes 11 are pushed agai nst an outer peripheral
surfactk (a) of the rotor, which is made integral with the sheave 5,
frromoutside, an inner peripheral surface (b) of the rotor, which is
curved, 25 may be pushed by the brake shoes frominside. Push springs
13 are nounted to the levers 12, and when the cage is stopped, power
distribution to the el ectromagnets 10 is stopped and a frictional
force by 9 neans of spring forces braRes rotation of the rotor 2.

Wen the Cagemie%Btsiogtr)g% f%ﬁ%é%dqce%o‘ﬁ%kgiﬁs% Lourion,d qthe for 2.

el ect romagnet s 0 "acconpli Sh anh operation r

separation frem.hhenbra BUiAeR CRbraPb8920dwer distriburiShNEg a
large force is required for a braking operation, it is desired that a

rotation ful crue &8eotréegheeriold sbeerbdends €b as-dnpltibe Bhake
shoe 11 as possible and kept away fromthe el ectromagnet 10. That 10

is, alever rabeaatsopnfar gethandt iant faothi dhe rietpked durdiacehda) .
el ectromagnet 10 is decreased. Al so, a stroke demanded for the
el ectromagriet [£02f4 nade | ong, but noises at the tine of attraction

and rel ease can be reduced by using a proportional sol enoid of which
15 attracting force becoh®d® constdft tPRCResporRE 1 h fdpa PHBSITY

and the ol oot PARABREPS ot DAadre EPGE 8 TeTal fbeifra 58 6F owed
fromthe 20 SQ%@V?E§£961£ éﬂﬂ§3‘3Q50E15Q§ %8V€ﬂ€ 5?5&&'3%05 1l as
el ectromagnets are omtted), and a detaile expl anat1 on mnlﬁ be
descri bed. possible and kept away from the electromagnet 10. That
10 1s, a lever ratio is enlarged and attraction required
for the electromagnet 10 is decreased. BAlso, a stroke
demanded for the electromagnet 10 is made long, but
noises at the time of attraction and release can be
reduced by using a proporticnal solencid of which
15 attracting force becomes constant in response to a gap.
[0021]
Fig. 3 is a top view showing the embodiment
(depiction of the levers and the electromagnets are
omitted}, Fig. 4 is a front view as viewed from the
20 sheave side (depiction of the levers and the
electromagnets are omitted), and a detailed explanation
will be described.
[0022]
While the rotor 2 and the sheave 5 are
25 mechanically joined together, they may be made integral
with each other. The rotor 2 has a bearing 27 press-

fitted thereinto to rotate on a support shaft 7 made

integral with, or mechanically connected to the housing



[0022] While the rotor 2 and the sheave 5 are 25 nechanically joined
together, they may be made integral with each other. The rotor 2 has
a-bearing 27 press-fitted thereinto to rotate on a support shaft 7
made integral with, or mechanically connected to the housing 10 36.
In order to brake the rotor 2, an outer peripheral surface thereof
being equal to or smaller in dianeter than the sheave 5 is nade a
braked portion and the brake shoes 11 e pushed agai nst the rotating

braked 5 surf hi s h |
urface (0) oftheibotbIet i B e ElPvEdEohe baé't‘bore‘htll?gfg%Fﬁe{RﬁF%ﬁra

case an outer g FE&QQe% i%%%h¥%$%€ 8ﬁ§§ £ )oﬂuéﬁ %ﬁdﬁ@ﬁ ep0 @S

to withstand a arge iven by the oes In 10

contrast therehan vhenshdwro W ars ﬂ@ﬂepb%ﬁéké&lrﬁcﬁ&ﬁ&ﬁ)an@f thee rot or
2 shoul d be braked, a wall thickness (s) can be increased in a radial

direction mntbmakeaaho@@rrkﬁaxe pudhadebgainét tite: walat gl braksa t hat
such arrangenent is suited to reduction in dianmeter of the 15 hoist.

[ 0023] 5> surfa¢q Ozdefram cattisaider - spltetlkayitignd,orth® ¢nogs section
of the hoistway, the hoist is nmounted with the sheave 5 facing the
hoi st way wel | P2iPReFRb ?Qrﬁ§§e26bdlPﬁlEh?tr?EPQE«ﬂﬂ%ﬁ?elﬁhé“ﬁ?ﬁ@e
shoes 11 fromthe, hoj st side, the rotor hal 4 _and i

stator hol es 32Y wﬂ?c%r%%%%rﬁsbwgﬂgﬁlﬁﬁ§e At e ?ﬁ?ﬁn?ﬁﬁ}éiﬁrﬁhew?% or
and the hous'ggléﬁneggsP@FH&n&J%e Egﬁéeygrgétso as to w1thstand a

large braking force given by the brake shoes 11. 1In
10 contrast thereto, when the outer peripheral surface (a)

of the rotor 2 should be braked, a wall thickness (s)

can be increased in a radial direction without an

increase in diameter of the whole hoist, so that such

arrangement is suited to reduction in diameter of the
15 hoist,.

[0023]

In order to attain space saving for a cross
section of the hoistway, the holst is mounted with the
sheave 5 facing the hoistway wall 22. Since it is

20 difficult to exchange the brake shoes 11 from the
hoistway wall 22 side, the rotor holes 4 and the stator
holes 3, which comprise openings, are provided on the
rotor 2 and the housing 36, respectively. Thereby, it
is possible to exchange the brake shoes 11 from the

25 cage side in a position, in which the both holes
overlap together as shown in Fig. 4.

[0024]

Since the rotor holes 4 are provided on the



is possible to exchange the brake shoes 11 fromthe 25 cage side in a
position, in which the both holes overlap together as shown in Fig.
4.-[0024] Since the rotor holes 4 are provided on the 11 rotor 2,
rubbi sh and dust are liable to be come into a side of an

el ectromagnetic device including the stator coils 21. Therefore, a

cl earance (e) between the rotor 2 and the housing 36 in the width
direction of the 5 hoist is made snall®F than a width (p) of the

hol es of the r r [ [ j.rection, . ' f .the

hol es on the §¥%t5r%éi Bsbgﬁgd%h%q%#gkﬁgﬁa%égg%gvgéq%%‘%%&%§86Pd8d on
the side of thgdaougi B 30:LOVGHLLINS ShRIYLe 2RI AuHPIES 2318 and
a ring- 10 shaped cover 25 are provided on an outer periphery of the
rotor 2. [002%oils 21. TheddEonNcodesledrhabtedetpchétigedrOttdid @atok
the sheave 5 is joined integrally to the sheave 5 and 15 nounted in a
recess of thezhewsi hje3bousngB6 sirpridnei gédtbndarscidicroppbsiee to t he
sheave 5, through an encoder shaft 24. Thereby, it is possible to
access to theheieddép Baﬁ?omalke%éfd@%iadﬁ,ldt%uépbr@'%l‘ﬂﬁ?g hoggsi Py
perform ng exchange work. b 20[ 0026] ) _ As shown in Fig. 4, t
rotor 2 is prévEdEAtRFth e rbrahGiE§chion4cor whitHIEY d Varder
than the cross,section of the rotor. Also, in the circunferential
direction, smaff MBLEF RbITE AFauRf srge. Also, a daiskiSnaped

cover 17 is provided on the side of the housing 36

he

toward the sheave, and a projection 19 and a ring-

10 shaped cover 25 are provided on an outer periphery of
the rotor 2.
[0025]

The encoder 8 for detecting rotation of the

sheave 5 is joined integrally to the sheave 5 and

15 meounted in a recess of the housing 36, which is
provided on a side opposite to the sheave 3, through an
encoder shaft 24. Thereby, it is possible to access to
the encoder 8 from the cage side, thus enabling readily
performing exchange work.

20 [0026]

As shown in Fig. 4, the rotor 2 is provided
with the rotor holes 4a, 4c, which are larger than the
cross section of the rotor. Also, in the
cilrcumferential direction, small rotor holes 4b, 4d are

25 further formed, and an inner periphery and an outer
periphery of the rotor 2 are connected together by
spckes 20. Preferably, ribs {not shown) are provided

on the spokes 20 so as to ensure a sufficient stiffness



25 further forned, and an inner periphery and an outer periphery of
the rofor 2 are connected together by spokes 20. Preferably, ribs
(not shown) are provided on the spokes 20 so as to ensure a
sufficient stiffness 12 therefor. [0027] Li kew se,

stator holes 3a, 3b being larger in cross section than the brake
shoes are fornmed on the 5 stator housig% 36 to be disposed in the
vicinity of the brake shoes 11. Rotati of the rotor causes the both
hol es forned Q%ggg%o§tator housi ng 36 and the rotor 2 to overlap
together in the Circunferential direction, in which position it is
possible to exghgnge two left 10 and right brake shoes 11 at the same
time. [0028] A length (m of the large rotor holes 4a, 4c

of the rotor 2 in the ciLigrenies eritialordinogeki 98, NRSthdELd Algfext RAN a
| ength (k) of the brake shoes 11. The 15 larger area of the rotor

hol es 4 of themstosgcthenetisaertid Hrakieo sibenakty Dduserd/erd hdebr ake
shoes 11 froma side opposite to the sheave, so that it is possible
to efficierf| phsgotrohmanngxtharydavsileroeadt he baderidiandy @f the

circunferential |ength (nl of the
brake shoes 11. Rotation of the rotor causes the both

holes formed on the stator housing 36 and the rotor 2

to overlap together in the circumferential direction,

in which position it is possible to exchange two left
10 and right brake shoes 11 at the same time.

[0028]

A length (m) of the large rotor holes 4a, 4c
of the rotor 2 in the circumferential direction must be
larger than a length (k) of the brake shoes 11. The

15 larger area of the rotor holes 4 of the rotor, the
easier it is to visually observe the brake shoes 11
from a side opposite te the sheave, so that it is
possible to efficiently perform an exchange work. On
the other hand, a circumferential length (n) of the

20 rotor holes 4b, 4d being intermediate hetween the holes
4a, 4c¢ may be smaller than the length (k) of the brake
shoes. The holes 4b, 4d serve to allow confirmation of
a clearance between the brake shoes 11 and the braked
surface rather than exchange.

25 [0029]

The rotor 2 is structured such that the rotor

hole 4 is at least one in number and the housing 36 is

structured such that the stator hole 4 is the same



20 rotor holes 4b, 4d being internmedi ate between the holes 4a, 4c may
be smaller than the length (k) of the brake shoes. The holes 4b, 4d
serve to allow confirmati on of a clearance between the brake shoes 11
and the braked surface rather than exchange. 25[0029] The
rotor 2 is structured such that the rotor hole 4 is at | east one in
nunber and the housing 36 is structured such that the stator hole 4
is the same 13 nunmber as that of the It ake shoes 11. Wile the

stator hol es %%{nb%%eggr%lgft Séh%gf%gtk%iegﬁo 561 ”r%%’igee%ier %‘éa??gr

back surfaces o e shoes 1 rotor hol es on the'ro

side may be plygnak BA, Nugbel Ble RJuUsHBGURET sPhé Ches dd}%tl@aqeghibeang
|l eft-right symetric, as far as the brake shoes 11 are shaped to
enabl e renovalon bhekr otofadsd esf 4henblrhker 8hoes 21 B echotroltibri helles o
four in nunber but suffice to be at |east one in nunber provided that
a larger hol e 4t banth® tdeobhrside sirgedelplisaprbseninber @i ded that a
circunferential length (f) of that portion, on which the hole is not
formed, is shérregulptnPitrhes dbcishdesiibeing {aftpusatfl e to surely
confirmthe brake shpes 11._ 15[0030] Fig. 5is a rear

vi ew showi ng CHBTREFLEr a5 iEWSF f6nPa2ERd@NBDPDOST R FPPREIshRave

(depi ction of thg%lﬁ:%/g@ﬁ?ﬁaﬂd tql?_{a z:lo gogtr;ﬁg?gge]l S%Ii1 St %q:) 2 are

Mai nt enance p§P§ see rom the cage si'dé"i'n a

state shown in.the;fkguieo [Q081lin numper but $0eEN& GRS§eWAEre the
rotor 2 stops in a position shown in Fig. 5, the rotor holes 4a, 4c
of the rotor Zedatnehe oVertaibdhershated BRAESa 3bargdy Gbolkh€han
10 the brake shoes 11 is present. Provided that a
circumferential length (£f) of that portion, on which
the hole is not formed, is shorter than the brake shoes
11, it is possibkble to surely confirm the brake shoes
11.
15 [0030]

Fig. 5 is a rear view showing the hoist as
viewed from a side opposite to the sheave (depiction of
the levers and the electromagnets is omitted).
Maintenance personnel will see the hoist from the cage

20 side in a state shown in the figure.
[0031]

In the case where the rotor 2 stops in a
position shown in Fig. 5, the rotor holes 4a, 4c of the
rotor 2 do nct overlap the stator holes 3a, 3b of the

25 stator housing 36 and the spoke 20 of the rotor 2 gets
in the way to make it impossible to exchange a brake
shoe 1lla. At this time, the rotor 2 is rotated to

bring about a state, in which the both holes overlap



25 stator housing 36 and the spoke 20 of the rotor 2 gets in the way
to maké it inpossible to exchange a brake shoe Ila. At this tine, the
rotor 2 is rotated to bring about a state, in which the both hol es
overlap 14 each other. Then fixation bolts 37 nounted to a back
surface of the brake shoe ha are | oosened and the brake shoe ha is
taken out on this side in the figure. In addition, projections or

hol es (not shown) are 5 provided on thb4brake shoe 11 so as to

f I k h
makes it 1 oSl U e RARGe IR IVL RS o8 | TRUBHRE e 1% BABE bl o
to confirm thefialke shoeseld aw%bnmeagq% %&%fe @rsgts%?@&i Afliaa ance

t hrough the small rotor 10 ho es 4 t ment 2

[00321 brake Bhge ©18ho¥stHmodurerh 2haBdsi8e ik &dfe \HiQMre.
showi ng the hoist in the sane manner as in Fig. 5. 15 As shown in the

figure, four brakeidihdes, lprafectpiand ded hedeas (hot esisewre) arzuf fici ent
braking area in the circunferential direction. Stator holes 3 of a
stat or hous? np@3Figled Pouthé nomiherhdeo 13e sthesshaefasi fitateof t he
brake shoes 11. The stator holes 3 are 20 arranged at an equal_pitch
of 90 degr ees, taé‘d“ﬁﬁ&*tltl t TR pessitbiwalo r@%éﬁéﬁ@tﬁh%ﬁes%“ﬁkér’sﬁéés 11

in rotating pasitions. rees. Ln addition, sin

cicunf erent ﬂq“}a&?@f} i€ %mﬁ%%l@%g.? S5 ead; hin BLey glrl&mi al
ength o e 0 usi.ng [ 0
confirmthe braqéqzhogsﬁﬁ% fbﬁ%ra eéggur aggg br%ke gﬁéé??%ée%l% t he
same manner asgypgkeldl QurPace, and a clearance through the small rotor

10 holes 4b, 4d of the rotor 2.

Embodiment 2
[0032]
Fig. 6 shows Embodiment 2 and is a rear view

showing the hoist in the same manner as in Fig. 5.

15 As shown in the figure, four brake shoes 11
are provided so as to ensure a sufficient braking area
in the circumferential direction. Stator holes 3 of a
stator housing 36 are four in number to be the same as
that of the brake éhoes 11. The stator holes 3 are

20 arranged at an equal pitch of 20 degrees, so that it is
possible to exchange the brake shoes 11 in rotating
positions every 90 degrees. In addition, since a
circumferential length of ribs 20 is shorter than a
circumferential length of the holes 3 of the stator

25 housing, it is possible to confirm the brake shoes 11,
a braked surface, and a clearance in the same manner as

in Fig. 5.



15 [0033] In order to automatically stop the cage in a
positivn, in which the respective holes of the housing 36 and the
rotor 2 overlap each other when maintenance 5 work is to be
performed, a node of maintenance operation using the encoder 8 is
provided for. That is, when a hoist is to be nounted, pulse count of
the encoder 8 is stored in a recording mediumin a position, in which
renoval of the brake shoes 11 is 10 e , and at the tine of

mai nt enance, %pﬁﬁézge is noved up and down to take count of encoder
pul ses at all . In a position, in which a difference between

pul se thus counted and pul se;dhysg ahggﬁgt%gfg%ngﬁﬁ;QMErggagi?ﬁ of

the rotor 2 is stopped to stop the cage.

addi tion, theppyhgeohUsn Shrc@d thg REEpbEM FEhd R HORE itheNHBRSIndUL
may be plural in nunber. For exanple, when 180 degrees of rotation of

the rotor hol es 4narehsaecessary ogadlapt ahtonotiedt Mhetnaadarelapes 20
one pulse is 0.5 degrees, a val ue obtained by addi ng 360 pulses to

t he stored5Spukeeki §sstorkesl rer farmefler ensedeabUenaintepapasi tion, in
which a difference between the neasured pul se and one of the
reference val GESIAGiON Yt dde SREGHECLE 1% dpptidach faddi t TBAL even
if a 25 difference between the count pul se and the stored Eglse IS

not 0, stoppa@é'o‘f"l_'l?’ﬁea(}h%ies%&ﬁ 5& REJBORRTEIy AUSHhEANRG 86nePf ange
0, 9POnSE | Bk o LURAR o WoLEofale URABLIL £ NSO,
each other, pogition, in which removal of the brake shoes 11 is
10 easy, and at the time of maintenance, the cage is moved
up and down to take count of encoder pulses at all
times. In a position, in which a difference between
pulse thus counted and pulse thus stored becomes zero,
rotation of the rotor 2 is stopped to stop the cage.
15 {0034)]
In addition, the pulse thus stored is not
limited to one in number but may be plural in number.
For example, when 180 degrees of rotation of the rotor
holes 4 are necessary and rotation of the encoder 8 per
20 one pulse is 0.5 degrees, a value obtained by adding
360 pulses to the stored pulse is stored as a reference
value. In a position, in which a difference between
the measured pulse and one of the reference values is
0, the cage should be stopped. In addition, even if a
25 difference between the count pulse and the stored pulse
is not 0, stoppage of the cage can be made at a value
having some range in response to a size of the rotor

holes 4 of the rotor 2. Also, means for detecting the



may be provided using a sensor for detecting nutual positions between
a guide rail (not shown) nounted on a building side and the cage.
5[-0035] As descri bed above, it is possible to stop the
cage in the position, in which the brake shoes can be surely renoved.
Enbodi ment 3 10[ 0036] Subsequent |y, Enbodinent 3 will be
described in detail with reference to_Fig. 7. Desirably,
a lower end of the hoist is positione&Gto be hi gher than a | evel 23

of a0 entance. 6200 o1 Lybyeter vl e am e thegeters. 1

particul ar, fioodi'hg ‘due to er " or ar ger ‘a

carrying capagh{ YoOfp @ haRe ukheql ar 88s& ddvideg e ayenhegai red for
a hoist of an elevator. Wth a large-sized type of hoisSt, a carrying

capacity 20 oposhi idhLxres@en hoguedanpd €l &RA0 kgwnd Sbahosd hausd ng
36 is increased in dianmeter, so that it is not possible to mount two
el ect romagnetisubiding aigte paodt tba oéga. hoi st. Accordingly, in the

case where an equi pnent machi nery such as a bal ance wei ght or the 25
like is arPanf@®o allow a space to be present in a width direction

of a hoist, electromagnets 14 can also be arranged |l eft and right in
a hori zont al directionhslﬁescrlbed above, 1t is possible to stop

the cage in the position, in which the brake shoes can:

be surely removed.

Embodiment 3
10 [0036]
Subsequently, Embodiment 3 will be described
in detail with reference to Fig. 7.
Desirably, a lower end of the hoist 1is
positioned to be higher than a level 23 of an entrance
15 and exit in order to prevent natural disasters, in
particular, flooding due to floodwater or the like.
The larger a carrying capacity of a cage, the larger a
driving torgque required for a hoist of an elevator.
With a large-sized type of hoist, a carrying capacity
20 of which exceeds, for example, 1000 kg, a stator
housing 36 is increased in diameter, so that it is not
possible to mount two electromagnets on a lower portion
of a hoist. Accordingly, in the case where an
equipment machinery such as a balance weight or the
25 1like is arranged to allow a space to be present in a
width direction of a hoist, electromagnets 14 can also

be arranged left and right in a horizontal direction



i nstead of being arranged bel ow the stator housing 36. At this tineg,
a levet 12 for operation of a brake shoe 11 is preferably, for
exanpl e, L-shaped to have a rotation fulcrum 18 at a right bent
portion thereof. 5[0037] Wth the construction, it is
possible to freely change a lever ratio without increasing a hoist in
hei ght di nension. Al so, according to a further enbodinent, it is
possible to nount only one 10 el ectrorelgnet on a |l ower portion of a

101171 0 TOARL 8008 16, € SCLLSIRANEL LD 8, OFLA G ghtg spheave

wound. [0038]AE?EH{Ehgfmefvg)ﬂ@ye&slgfgggaﬁgg-{F%ﬁ?:%% %n%rage shoe

el ect romagnet s are not limtative but shoes I1 an

el ectromagnet &;Llﬂsngyeﬂ&aadmnm eRahgis, riglMpandd eawee hhree
| ocations, or in left, right, upper and |ower four locations in the

case where a katgeid akilygrd0 iSomgue rsgheasett pidthicsuchereof.
construction, it is possible to reduce a capacity per one
el ectromagriet [2437] 0039] Wil e the enbodi nents have been

described, it is apparent to those skilled in the art that the 25
invention is not |imntdihdha copstrvgiious Ehamyeessigle to
nmodi fi cati ons nag%be made within the_ s of the invention and the

Frex
Scope def i nedZbeCLR ORI ded S04 HEEIO16 BT IBREASIT0R B The

Dr awi ngs in height dimension. Also, according to a further
embodiment, it is possible to mount only one

10 electromagnet on a lower portion of a hoist and to
mount ancther electromagnet in a pesition above a
sheave and being distant less of a width, over which a
length of rope is wound.

[G038]

15 Further, two pairs of brake shoes 11 and
electromagnets 14 are not limitative but brake shoes 11
and electromagnets 14 may be arranged in left, right
and lower three locations, or in left, right, upper and
lower four locations in the case where a large braking

20 torque 1is needed. With such construction, it is
possible to reduce a capacity per one electromagnet 14.
[0039]

While the embodiments have Been described, it
is apparent to those skilled in the art that the

25 invention is not limited thereto but various changes
and modifications may be made within the spirit of the

invention and the scope defined by the appended claims.



[ 0040] [Fig. 1] Fig. 1 is a perspective view show ng an
el evator hoi st according to an enbodi nent of 5 the invention.
[Fig. 2] Fig. 2 is a side, cross sectional view show ng an el evator

according to the enbodi nent. [Fig. 3] Fig. 3 is a cross
sectional view show ng the el evator hoist according to the
enbodi nent, 10 as viewed from above. [Fig. 4 Fig. 4is a

front VIeM/ShOMAng t he el evator h0|st]éhcord|ng to the enbodi nent.
[Fig. 5] Fig. rear ,vi ew sh ng_t he el evator hoi st according
to the enbodlﬁﬁh?f ﬁ% SE PP B % %ﬁ% B§a3 PE4r vi ew showi ng an

el evat or hoisi @gg rding to a further enbodinent. [Fig. 7] Fig. 7 is
a front view R g an el evator hoist according to a still further

enbodi nent . EEscrlggﬂqanqu Refer ence gigggggé%tqgg Skgps 20[ 0041]
2: rotor 3a, 3b, 3c: stator hole 4a, 4b, 4c: rotor hole
showing an elevatcr hoist according to an embodiment of
5 the invention.
[Fig. 2] Fig. 2 is a side, cross sectional
view showing an elevator according to the embodiment.
[Fig. 3] Fig. 3 is a cross sectional view
showing the elevator hoist according to the embodiment,
10 as viewed from above.
[Fig. 4] Fig. 4 is a front view showing the
elevator hoist according to the embodiment.
[Fig. 5] #Fig. 5 is a rear view showing the
elevator hoist according to the embodiment.
15 [Fig. 6] Fig. 6 is a rear view showing an
elevator hoist according to a further embodiment.

[Fig. 7] Fig. 7 is a front view showing an

elevator hoist according to a still further embodiment,

Description ¢of Reference Numerals and Signs
20 [0041]

2: rotor

3a, 3b, 3c: stator hole

4a, 4b, 4c: rotor hole

5: sheave

6: rope

7: support shaft

8: encoder



5: sheave 6: rope 7: support shaft 8: encoder 9: permanent nagnet
10a, 10b: el ectromagnet 1la, jib: brake shoe 12a, 12b: |ever 13a,
13b: push spring 21: stator coil 22: hoistway wall 24: encoder shaft
25: cover 31: cage 20
19

9: permanent magnet

10a, 10b: electrcmagnet

1lla, ilb: brake shoe

12a, 12b: lever

13a, 13b: push spring

21: stator coil

22: hoistway wall

24: encoder shaft

25: cover

31: cage



CLAI M5 1. An el evator hoist conprising: a sheave, round which a rope
connected to a cage of an elevator is wound; a rotor, which drives

t he sheave; a stator housing, on which a stator coil is arranged to
face permanent magnets provided annularly on the rotor; and brake
shoes, which brake the rotor, wherein the sheave is nounted to face a
hoi stway wall; a rotor having a recess on a side thereof toward the
sheave is provided; the brake shoé8 are arranged in the recess;

rotor holes are provided on the £Rgﬁ% to have a | arger opening than a
cross section of the brake shoeg, stator hol es are provided

on the stalor NOUShde!OyBAYE oIl GRMa0R8EhAY LNafeALr 935, Sect i on

of the brake shoes, characterize he rotdr an

sheave angjconReebgd ebnhdtaM Ad ¥ Lagaedrwihh.fach pther, and a
braked portion forgbraking of the rgtgr IS def?nedﬂby an outer

peri pher alowsid:f acecdbr} hehsdieamaveshicBB kRegOdAl 5 torsmal l er than a
di aneter thereof, and pushed by the brake shoes from outside the

out er pertiopléngl surédlateh a stator coil is arranged to face
permanent magnets provided annularly on the rotor; and

brake shoes, which brake the rotor,
|

wherein the sheave is mounted to face a hoistway wall;
a rotor having a recess on a side thereof

toward the sheave is provided;

the brake shoes are arranged 1in the recess;
rotor holes are provided on the rotor to have a

larger opening than a cross section of the brake shoes;

and
stator holes are provided on the stator housing

to have a larger opening than a Ccross section of the

brake shoes,

characterized in that

the rotor and the sheave are connected or integrally
formed with each other, and a braked portion for braking of
the rotor is defined by an outer peripheral surface of the
sheave, which is equal to or smaller than a diameter

thereof, and pushked by the brake shoes from outside the

outer peripheral surface.



21 2. The el evator hoist according to claim1l, characterized by
further conprising: electromagnets arranged bel ow t he sheave; and

| evers connected between the brake shoes and the el ectromagnets. 3.
The el evator hoi st according to claim 1, characterized in that two of
the brake shoes are arranged in symedy positions and are
exchangeabl e froma side toward the cage. 4. The el evator hoi st
according to claiml1, characterized by further conprising: an encoder
shaft integrally joined with the sheave; a recess provided on an
opposi te sifle of the Housilsyatert heisheanenrding 40 eneddet, mounted in

t he recess 8@ thq:houskp%wt% detect rotation of the sheave through
the encoder “$haiT - 51489 Pie TBEEYEF oFOMRY ‘St ngc Glechgonageets m 1,

characterizgy&é e%#%%l% S gond rotor ho is provided to be smaller
Chan said repanged be W % € sheave; anA Qevers connected betwean
the brake shoes and the electromagnets.
3. The elevator hoist according to claim 1,
characterized in that two of the brake shoes are

a%ranged in symmetry positions and are exchangeable

from a side toward the cage.

4. The elevator hoist according to claim 1,
characterized by further comprising: an encoder shaft
integrally joined with the sheave; a recess provided on
an opposite side of the housing to the sheave; and an
encoder mounted in the recess of the housing to detect
rotation of the sheave through the encoder shaft.

5. The elevator hoist according to claim 1,
characterized in that a second rotor hole is provided

to be smaller than said rotor holes.



