WI480 22/6 1 DESCRIPTION ELEVATOR HO ST Technical Field [0001] The
present invention relates to an elevator hoist provided with a brakeyshpe,
whi ch brakes rotation 5 of a rotor of the hoist, and nore particular,.to an
el evator hoist, which is excellent in nounting and exchanging qualit?éé and
of which a hoistway is reduced in cross sectional area. Background Art 10
[ 0002] For an el evator wi thout a nachine room great inportance is attached
to qui etness, space saving, and rmaintenance since a hoist is nmounted in a
hoi stway. Thin-type el evator hoi SESCRAPFIOSI ng a braked surface 15 forned
on a rotating body having a larger dianeter than an external shape of a
driving sheave and a brake arr angeATOR oppbSTtion to the braked surface and
pushed by the braked surface to performa braking action for the sake of
decreasing a thickness in a wdth direction 20 to achi eve thinning and

i ghtening are known and disclosed in, for exanple, Patent Document 1.

[ 0003] Also, the periodic inspection of an el evator

Technical Field
[0001]
The present invention relates to an elevator
hoist provided with a 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 [0002]

For an elevator without a machine room, great
importance is attached to guietness, 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



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 the 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 portion 10 of a housing and provided to be able to advance
toward and retreat froma braked surface of a rotor, and a cover provided
SO as to coverian dpeiudgspworikdeduch atshe deintiirfiitoatdfort e maked surface of
the rotor on the housing, and in which a sliding state of the braked 15
surface of thbrededr stgésecdt fobrafker sdoe,ornt kb radesl statdi odctl y and
visually observed by renoving the cover at the tine of nmintenance, is
known and degepeb@dcoNe, Roragx depiWesnPat &Fekpochwentangl & Geedked 20 Furt her,
it is known and described in, for exanple, Patent Docunent 3 to arrange a
pair of brak8Urdees, Brakdesfd&s, Bingkdnsphiengéscandedicectrapdgietd, which
constitute a brake device, on a side of a sheave and to perform nai ntenance
and i nspect i énPwEKes SBPe2s SpesNSGRdi éctl SaRG CRESSFAY s EMFRRTGE i n t he

sane directi%n. Pat ent  Docunent 1: WD 2005/019085
the brake shoe.

(00041
Hereupon, an arrangement, 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 ocbserved 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



Pat et Docunent 2: JP-A-2005-119860 3 Patent Document 3: WD 2006/011214

Di sclosure of the Invention Problens that the Invention is to Solve [0006]
5 1n that one out of arrangenents described in the above-described Patent
Docunent s, which uses a rope having strands being thinned and i ncreased 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 dianmeter, it is not only difficult to nount a set of brake
devi ces but dlaerdorgidereatt éiv | FhAOTFaddh idven to ensure a work space in
a hoistway to make a mmi ntenance work high in efficiency, and nmaking a
hoi st be close to 15 a hoistway wall as far as possible to reduce an area
occupi ed by an elevator. In particular, with the arrangenent described in
Pat ent DocunehtS@,osarghedy &he daeery iige and so a notor unit protrudes
toward a hoistway wall, so that it is very difficult to reduce 20 an area
of a hoi st wayfrJUFFH that g O BF Uhe Dreséit invention to install a
brake device | good space efficiency to make a hoist be ultimtely close
to a hoistmayhﬂ%ﬁﬂ to 25 reduce an area occupied by an el evator and to nake

it ossihl e to have access to a brake, an encoder, etc . .
P % %n é%at one ou ofiarrangeménts described in

the above-described Patent Documents, which uses a rope
having strands being thinned and increased in bending
flexibility by the use of a high tensile strength steel
or high strength resin fibers, and in which & sheave

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

15 a heoistway 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
heistway 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 hoistway 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



from'a cage side to facilitate a mai ntenance work of a 4 brake device.
Means for Solving the Problens [0008] 5 In order to solve the probl ens
descri bed above, the present invention provides an el evator hoi st
conprising a sheave, round which a rope connected to a cage of an el evator
is wound, a rotor, which drives the sheave, a stator housing, on which a

stator coil is 10 arranged to face pernmmnent magnets provided annularly on
the rotor, and a brake shoe, which brakes the rotor, characterized by
conprising theadteadlerimpunted 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 housi AfantS ey Sod Nidkydheodamtighan a cross section of the brake
shoe. 20 Advantages of the Invention [0009] According to the present

invention sil he sheave is nmounted to face a hoi st way mall a rotor
hol e ovi ded on the rot to have a | ar penin tha a Cross
sect i on o%rt he brake shde° é:%tsé’tld’re Hdt% rso O]ael on the

housing to have a I arger. opening , fhan Cgr%mesCtgnonefévatthoer hraks shoe,

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



5 can be exchanged froma side of the stator housing and so it is possible

even in a hoist, which is small in dianmeter and uses a flexible rope, to

make the hoist be close to the hoistway wall, thus enabling reducing an 5
area occupi ed by an el evator. O her objects, features and advantages of the
present invention will becone nore apparent fromthe follow ng description

of enbodi nents of the invention in comjunction with the acconpanying

drawi ngs. 10 Best Mode for Carrying Qut the Invention [0010] In recent
years, for agaopédd axarandary farom & evdateorgf ridpess e berrsimg dmt o
practice by using high tensile strength steel or high strength resin 15
fibers to thige did ifeirfasddlst repmds iof aa hopd 4 whiggndisgmalekilsi lity. Wth
t he ropes, since a sheave round which a rope is wound can be decreased in
di aneter, a dHiangigz ergbeisamd ride¥idtla Hist 1 naje rids e iatid o

m niaturization of the hoist can be 20 realized. Even if a rotor can be nade
small in di &5 Ehdbs ol sEwaipptril sHETUHS (FIRR ddtf i 1P W HdiStaN t o suspend
an elevator is required to have a diameter of predeterm ned dinension in
terms of §{ré*EﬁQLOQﬁHﬂ%ﬁQNQ¥ ) HEBRTYr nounting of a brake device in a

25 r r is rather Il .in hoi f 11 di r r wth
h(5)i S?t gf as| a?;eedi thoé:rheﬁ gtg:jj%cstts,o feaatsuq:aes adnc?rglec}veantaasgescoon?atheed th a

present invention will become more apparent from the
following description cf embodiments of the invention

in conjunction with the accompanying drawings.

10 Best Mode for Carrying Out the Invention
[0010)

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 miniaturization 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 i1s 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]



6 O the other hand, as a sheave becones snall in diameter, a driving
torque for a brake suffices to be small. However, the smaller 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 ectromagnet small in size, with the result that it becones difficult to
mount a brake device on a snall-dianetey rotor. Enbodinment 1 10 [0012] Fig.
2 shows a side, cross section of a machine-rooml|ess elevator. A cage 31 of
the el evator is connediredteo cthrat drevel weight (hrevesedndsy snallengt h of
rope 6, and the rope 6 is hoisted by a 15 driving sheave 5. A hoist 34
conpri ses t hdsEane®r armd & iibinsr tpfiquesFommd raks ridd icssthuction is
general ly nmounted on a guide rail 32 or the like in order to reduce an
cross sectiof@l SHadd -of HoWRIIStwdihe JEOHFT 20 Sidete & opEE 1ol |'s due to
swinging of a_ building and traveling of the cage 31, a constant distance L
to the rope 69 GRANE T fge S Ys G o5 theteld MRt £95f%r f erence

with the ge 31. Since .the notor upit 33 is generally larger_ in thickness

than 25t o SHedy &I844 G0 RISFIS TRk 98 (P he e SRAPS faces a

Q?I();tp\é\/gy \éval lanzc?'itﬂ}.esr ecﬂyffilcr{llat tscg ar&a e'ah Vg‘ileccr‘{:gor}r?agcnaegce s?fnlaif icnorrpl etely
size, with the result that it becomes difficult to

nmount a brake device on a small-diameter 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 construction is
generally mounted on a guide rail 32 or the like in
order to reduce an cross sectional area cf 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



7 wotker 35 can perform mai ntenance work, visual confirmation of a brake,
and exchange work of a brake shoe in a |ocation disposed bel ow the cage 31
and having a relatively wide space. 5 [0014] Fig. 1 is a perspective view
showi ng the whole hoist and a detail ed explanation will be given. The

hoi st includes a stator coil 21 arranged annularly, a housing 36 therefor,
the rotor 2, on which 10 pernmanent magnets 9 are arranged annularly, and an
encoder (not shown) for measurenment of rotation of the sheave 5. The rotor
2 is curved iwoxtaxss3Serdn qre it Do rihavel et ereess worla, svidkeud her eof toward the
sheave whereby brake shoes 11 are arranged in a space thus 15 forned.

[ 0015] Since ¢anfisrribn ol dhdistkef andnetdhandjameer oD ®nstakea space in
the rotor 2, in which space the brake shoes 11 and el ectromagnets 10 for 20
driving are ridwR edi & hleo @l teicanr otietpreaed foe kowe e apa@el 31 mrdspace bel ow
the sheave 5 so as to elimnate an increase in thickness of the hoist.
[0016] Lever Maving aoiflertivhl beti®RrSR¥ee brake 25 shoes 11 and the

el ectromagnets 10 are provided in a pair every the brake shoe 11, shaped to
protrude towat14he sheave 5 and arranged so as not to interfere wth

Fig. 1 is a perspective view showing the
whole hoist and a detailed explanation will be given.

The hoist includes a stator coil 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 a 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.



the rdpe 6, the rotor 2, etc. 8 [0017] Two brake shoes 11 are arranged in a
l-eft- right symmetric manner so that it is easy to avoid interference with
ot her parts and an inprovenent in 5 space efficiency is achieved. On the

ot her hand, since 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 circunferential directigon, are provided on the rotor 2 and
the stator 10 housing 36 to enabl e exchangi ng the brake shoes 11 from a

si de opposite[G@The sheave, that is, froma cage side. [0018] Wile the
brake shoes 11 can be |ikew se 15 arranged by curving the rotor 2 in cross
section so as to provite draeesshors the ateleathnged opposieEtto the
sheave, the |levers 12 for connection protrude in a wdth direction of the
hoi st, so thatight jsyrendfiicuinanner t39 nithdfe Hoi st @3Sh Whodeel®0 [0019]
Wil e the brake shoes 11 are pushed agai nst an outer peripheral surface (a)
of the rotor, Wigelerencemte-h Ml Pafth amd ahellRr GveRelim but si de, an

i nner peripheral surface (b) of the rotor, which is curved, 25 pay be
pushed by ? hesRA%fk e Shige'se 5 § G veslish O%ptiﬂl?%g%t}l%r ot to t he

| evers 12, and when the .
a space between the sheave 5 and the hoistway wall is

very small, rotor hcocles 4 and stator holes 3,
respectively, which are elongated in a circumferential
direction, are provided on the rotor 2 and the stator

10 housing 36 to enable exchanging the brake shces 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 shces 11 are pushed against
an outer peripheral surface {(a) of the rotor, which is
made integral with the sheave 5, from cutside, 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 1s stopped, power distribution to the

electromagnets 10 is stopped and a frictional force by



cage is stopped, power distribution to the electromagnets 10 is stopped and
a frictional force by 9 neans of spring forces brakes rotation of the rotor
2. Wen the cage is to be operated, power distribution to the

el ectromagnets 10 is perforned to acconplish an operation for separation
fromthe braked surface (a). 5 [0020] Since a large force is required for a
braking operation, it is desired that @& rotation fulcrum 18 of the |ever
12 be made as close to the brake shoe 11 as possible and kept away fromthe
el ect r onagnemekis Tatsphling  fardesvdrrakdd adt=atemargedtende@tdar act i on
required for the electromagnet 10 is decreased. Al so, a stroke demanded
for the el ecti®faghet cEWE slsrdde Heompeaied naiaesr #igtheihyteonftat tract i on
and rel ease can be reduced by u5|ng a proportlonal sol enoid of which 15
attracting fdce Pedmomamiedtantl iif mespongeed da apmPlioopAnFig. 3 is a
top view show ng the enbodi nent (depiction of the |evers and the

el ect romgnet@%ﬁa&l%fﬁ%cﬁepqﬁﬁgﬂ% ifrop fitshtoRA KRR s K5 ak&d From the 20

sheave si @) tion of the levers and the electromgnets are omtted),
and a det (ﬁaﬁlanation wi |l be described. [0022] Wiile the rotor 2 and

t he sheave 5 are 25 nme anlcaIHyJ |¥g¥ééx¥§r¥gqulggg'§§y bgjnqge i nt egr al

operation, it is desired that a rotatiocn fulcrum 18 of
the lever 12 be made as close to the brake shoe 11 as
possible and kept away from the electromagnet 10. That

10 1is, a lever ratio is enlarged and attraction reguired
for the electromagnet 10 is decreased. BAlsc, 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 proportional solenoid 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



wi th *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 dianmeter than the sheave 5 is
made a braked portion and the brake shoes 11 are pushed against the
rotating braked 5 surface (a) fromoutspde. At this tine, the inner

peri pheral surface (b) of the rotor, which is curved, may be braked, in
whi ch case a3éout édn perdepheralbrnadld thehirekress,(tadn nmuste bhearmigthdrarlge so as
to wwthstand a |arge braking force given by the brake shoes 11. In 10
contrast thersgtrdaashémeries foddmpedyshiertal osurdedd qra)in giiameL gt or 2
shoul d be braked, a wall thickness (s) can be increased in a radial

di rection withem the sheereade lisn Mgidemet &raded ROMHSITe #6l sthe so that such
arrangenment is suited to _reduction in diameter of the 15 hoist 0023] In

order to att&RkSp@b@Satilng ForBhGbsgaidedt itde dfotaie Hbistdk8e the hoi st

is nounted with the she ve 5 faci.ng the hoistway wall 22. Since it is 20

difficult é%Fcfr?&ﬁge( T 03t 124 e HeMoiStsway Vil | 22 si de,
t he rotor holes and the st at or ol es .3, which conprise openin s, are
provi ded on #®f&? Prh&f&l pada s @ctenehﬂ sqeﬁﬁ‘%éjoqpe%’pé" ey Rt it is

possible to %éﬁP%QQ%raﬁ% ,r%ﬁFh: ??C%%Jrg% oJ%er peripheral wall

thickness (t) must be made large so as to withstand a
large braking force given by the brake shoes 11. In
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 cof 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 hoist 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



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, rubbish and dust are liable to be cone into a side of an

el ectromagneti c 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 snmaller than a wmidth (p) of the holes of the rotor 2
in aradial direction, or a wwdth (gq) of the holes on the stator side.

Al so, a di sk-siaped, covaristy drsd plusti dede ohiathlee siaeoofceme housing 36
toward the sheave, and a projection 19 and a ring 10 shaped cover 25 are
provi ded on ahdsutalr aers IptErseFanathiec rdtoice . ifoprbinghdientone?r 8 f or
detecting rotation of the sheave 5 is joined intqually to the sheave 5 and
15 nount ed i FArecess et HArsihF BRIAMIThi§)s PP R DT A ST de
opposite to the sheave 5, through an encoder shaft 24. Thereby, it is

possible to é%é%g% e R g1 rlqi?q%nﬂ%qﬁp(ﬁﬁﬁﬁgﬁ%ﬁﬂ Q.Lﬁp nabl i ng
readi |y, B OUING Schanae dork: 20 LO020L A8 B0 L0 F e 40e ToLor 2
section of tr%%gcgordr S5 gr}§é¥%l direction, or a width (q) of

the holes on the stator side. Also, a disk-shaped

cover 17 is provided on the side of the housing 36

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 mounted in a recess of the hcusing 36, which is
provided on a side opposite to the sheave 5, 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
circumferential 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
spokes 20. Preferably, ribs {(not shown} are provided

on the spokes 20 so as to ensure a sufficient stiffness



circunferential direction, small rotor holes 4b, 4d are 25 further forned,
and an inner periphery and an outer periphery of the rotor 2 are connected
t oget her 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 housimg 36 to be disposed in the vicinity
of the brake shoes 11. Rotation of the rotor causes the both holes forned
on the statorthewsiorg. 36 and the rotor 2 to overlap together in the
circunferential direction, in which position it is possible to exchange two
left 10 and t¢@ht! brake shoes 11 at the sanme tine. [0028] A length (m of
the large rotor holes 4a, 4c of the rotor 2 in the circunferential
direction nust be |arderkewbira $letigth IrIedf3ahedbrogenghbrsoan iThe 15
| arger area of the rotor holes 4 of the rotor, the easier it is to visually
observe the BFERES sHfesia L3ane HerRkdpPRet 2Fo Tnemeheavetl®o that it
erform an, exchange work. On,  the g%her hand, a

is possible to efficientl (
ci rcunfer e-"lht i%l*‘}a'fr%gkicl‘l‘lffmgo&t% B diReSHdI s W wtcheihy PhtEheedi ate
e e e oL 8 LI $-2 L Lhe L engih (), o1 dfie brake

holes formed on the stator housing 36 and the rotor 2

to overlap together in the circumferential direction,

in which positicn it is possible to exchange two left

10 and right brake shoes 11 at the same time.

[C028]

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

15 1larger area of the rotor holes 4 of the rotor, the
easier it is to visually observe the brake shoes 11
from a side opposite to 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 between 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



a cl earance 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 sanme 13 nunber as that of the brake shoes 11. Wile
the stator holes 3a, 3b on the housing 36 side are surely required on back
surfaces of the brake shoes 11, the rotdr holes 4 on the rotor side may be
plural in nunmber at 5 irregular pitches instead of being left-right
symmetric, asuimhernsis Hdhdr ake Hindwrake alwshaped thhiknhabie senoval . The
rotor holes 4 on the rotor 2 are_ not limted to four in nunber but suffice
to be at | edstlaheddan Hurertipr dAwedd hift sldsardes o1l gauiredthe brake
shoes 11 is present. Provided that a_ circunferential length (f) of that
portion, on VWt ARCk FRHAS Lihdithg fake FOFhortertihar e & shoes
11, it is possible to surely confirmthe brake shoes 11. 15 [0030] Fig. 5
is arear viewEhdihdFiF Hoidd Y RA et 3+ ot PWIRRF dPposite to the

VAl nt enanch. pUTSBHHAT WTTCHER RS ST O e SHge B0 si de i n A state

shown in the J}ﬁ%gé%icn[ggglgar as the brake shoes 11 are shaped to
enable removal. The rotor holes 4 on the rotor 2 are
not limited to four in number but suffice tc be at
least one in number provided that a larger hole than

10 the brake shoes 11 is present. Provided that a
circumferential length (f) of that portion, on which
the heole is not formed, is shorter than the brake shoes
11, it is possible 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 not overlap the stator holes 3a, 3b cf 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 1la. At this time, the rotor 2 is rotated to

bring about a state, in which the both holes overlap



In the case where the rotor 2 stops in a position showm in Fig. 5, the
rotor holes 4a, 4c of the rotor 2 do not 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 inpossible to exchange a brake shoe Ila. At this tinme, the rotor 2
is rotated to bring about a state, in which the both holes overlap 14 each
other. Then fixation bolts 37 nounted t@ a back surface of the brake shoe
|la are | oosened and the brake shoe 11la is taken out on this side in the
figure. | n atilhiobheproj Been ohbxatidmllesl{sol’ shownledreos5apravkded on the
brake shoe 11 so as to facilitate taking-out. The positional relationship
shown in Fi g.subfapkest i the npozlse bsleoe ol bxchemgeoependd akedshioe 11a but it
is possible to confirmthe brake shoes 11, the braked surface, and a

cl earance t hridtRfie tHeesnbld otorkan et edngphiggsbiet He FlogofLoure.

Enbodi nent 2 £0032 .Flg. 6 shows Enbodinment_ 2 and is a rear view show ng
the hoist in the?d PN ¥ O BRCTF HOTF T 5104385 ANShoFRCY R t#ESfi gure, four
brake shoes 11 ar rovided so as to ensure a suffigient.pbraking area in
Che o rcunt er@Y HeM Toct Lo L 3 at THofol bss3 7 &° LFat bt Rets| ng 36 are

f [ nmb b h .th f br ake. sh 11. T
ol es 3 are JPAIIENGR. ol RanAr @1 L oS BO g Ree 08 Hhal L7t s

5 makes it impossible to exchange the brake shoe 1lla
but it is possible to confirm the brake shoes 11, the
braked surface, and a clearance thrcugh 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 shoes 11. The stator holes 3 are

20 arranged at an equal pitch of 90 degrees, so that it is
possible to exchange the brake shoes 11 in rotating
positions every 90 degrees. 1In 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 shces 11,
a braked surface, and a clearance in the same manner as

in Fig. 5.



possisbl e to exchange the brake shoes 11 in rotating positions every 90
degrees. In addition, since a circunferential length of ribs 20 is shorter
than a circunferential length of the holes 3 of the stator 25 housing, it
is possible to confirmthe brake shoes 11, a braked surface, and a
clearance in the sanme manner as in Fig. 5. 15 [0033] In order to
automatically stop the cage in a positson, in which the respective hol es of
the housing 36 and the rotor 2 overlap each other when nai ntenance 5 work
is to be perfl@0¥&d, a node of mai ntenance operation using the encoder 8 is
provided for. That 1is, when a hoist is to be nmounted, pulse count of the
encoder 8 is stored inIa recerditeg avedinaniiosld yegiod drile igagshiich a enoval  of
the brake shoes 11 is 10 easy, and at the tinme of naintenance, the cage is
moved up an®o$dwiorno tiakehddintthef reseeddr vsulhsdesatofaltthe thawssind n a
position, in which a difference between pulse thus counted and pul se thus
stored becoms$ A& ther gicdtiror SVarHan srsh 2the stdisedalstsinemche cage.
15 [0034] In addition, the pulse thus stored is not limted to one in
nunber but® m¥Pe 15 dralbs PeffmsEed, pomasdeafdl &2 HENATMF degr ees of
rotation of the rotor hales 4 are necessary and ro %%ion of the encoder 8

per 20 one pYRSEFFLF HSFAG &€ ehapdsde 80H‘tsaii:‘r’r’é’d’3’61{)e dditng That

is, when a hoist is to be mounted, pulse count of the
encoder 8 is stored in a recording medium in a
position, 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,
rotaticn 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 B 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 1is
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



360 pulses to the stored pulse is stored as a reference value. In a
position, in which a difference between the neasured pul se 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 O,
stoppage of the cage can be made at a value having sone range in response
to a size of the rotor holes 4 of thegotor 2. Al so, neans for detecting
the 16 position, in which the both holes overlap each other, nay be

provi ded usi pgsatsensoinfehidet ébki kgthuhodes posirtlepnsakét webrra gui de rai
(not shown) nounted on a building side and the cage. 5 [0035] As descri bed
above, it ismpysbebbeovedstopsinheacagesin the geseritdng matwhilch t he brake
shoes can be surely renoved. Enbodi nent 3 10 [0036] Subsequently,

Enbodi ment 3P@EREipasdestirepbada phidet gpf lwilnptr ehepancaocud tedgony a
Desirably, a | ower end of the hoist is positioned to be higher than a | evel
23 of an ent PHAGEiINg5SAAE aRrdt thE 6REEr to prevent natural disasters, in
particul ar, fl ing due to floodwater or the like. The larger a carrying
capacity of éoﬁggé, the larger a driving torque required for a hoist of an

| ev r. Wth | arge-si z hoi rryi i
el evator. With a larggzsized (¥pg ghoh2! sty 3.C8LLL1RY 2024y

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 is
positioned to be higher than a level 23 cf 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



20 of* which exceeds, for exanple, 1000 kg, a stator housing 36 is increased
kn diameter, so that it is not possible to nount two el ectronmagnets on a

| ower portion of a hoist. Accordingly, in the case where an equi pnent

machi nery such as a bal ance weight or the 25 |ike is arranged to allow a
space to be present in a wdth direction of a hoist, electromagnets 14 can
also be arranged left and right in a forizontal direction 17 instead of
bei ng arranged bel ow the stator housing 36. At this time, a lever 12 for
operati on of iasteake ocshbeinyl airs apoefde etilop, ther seeanpd dousishap@dd t o have a
rotation fulcrum 18 at a right bent portion thereof. 5 [0037] Wth the
constructi onAti tthiis pégsi blee lieyerf eelfp e lvege ta drevedr & dtradanithesut
increasing a _hoist in height dinmension. Al so, according to a further

enbodi nent, il iis pesfiena®lyo Founte el cond~Bhagest thoieEgifetd on a | ower
portion of a hoist and to nount another electromagnet in_a position above a
sheave and be&ohgtdiost il areds 1§ 3% W dtiwhtolentwhcat o0 Itdwgieefof rope is
wound. [0%?8] Oég Further, two pairs of brake shoes 11 and el ectromagnets
14 are not | i'%%4ddi ve but brake shoes 11 and el ectromagnets 14 may be

arranged in left, right , and.lower three |ocations, or i.n.left, right, upper
and |ower four Iocati%ﬂ§%i%hﬁh§q@§§é' P& ra Harde B Akt O

freely change a lever ratio without increasing a hoist
in height dimension. Also, according tc a further
embodiment, it is possible to mount only one

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

[0038]

15 Further, two pairs cof 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 is 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 variocus changes
and modifications may be made within the spirit of the

invention and the scope defined by the appended claims.



20 tdrque is needed. Wth such construction, it is possible to reduce a
capacity per one electromagnet 14. [0039] Wile the enbodi nents have been
described, it 1is apparent to those skilled in the art that the 25 invention
is not limted thereto but various changes and nodifications nay be nade
within the spirit of the invention and the scope defined by the appended
clainms. 18 Brief Description of the Draawngs [0040] [Fig. 1] Fig. 1 is a
perspective view showi ng an el evator hoist according to an enbodi nent of 5
t he inventi oBripEi §es2lribitgon? ofs thesDdeyicgess sectional view showi ng an
el evator according to the enbodinent. [Fig. 3] Fig. 3 is a cross sectional
vi ew show ng [PR&%¢| evat or hoi st according to the enbodi ment, 10 as vi ewed
fromabove. [Fig. 4] Fig. 4 is a front view showi ng the elevator hoi st
according to the enbodilfeat. 1Fi §195] 1Fii§. a5pegspecddveyive®¥show ng t he

el evator hoi st according.to the enhodinment. 15 [Fig. 6] Fig. 6 is a rear

vi ew showi ngSBRW1BLe @Rt 6LCNEILEE BOASTdRAGOEE IR (ot REr SBWRAdI®EHNt O [Fig. 7]
Fig. 7 is_a front view show ng an el evator hoist according to a stil

further eﬁbo&%ﬁeﬁPVenﬁé§Eription of Reference Nunerals and Signs

[Fig. 2] Fig. 2 is a side, cross sectional
view showing an elevator according to the embodiment.
{Fig. 3] Fig. 3 is a cross secticnal 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] Ffig. 5 is a rear view showing the
elevator hoist according to the embodiment.
15 (Fig. 6] Fig. 6 1s 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



20 [0041] 2: rotor 3a, 3b, 3c: stator hole 4a, 4b, 4c: rotor hole 65:
sheave 6: rope 7: support shaft 8: encoder 19 9: permanent magnet 10a,

10b: electromagnet |la, lib: brake shoe 12a, 12b: |ever 13a, 13b: push
spring 21: stator coil 22: hoistway wall 24: encoder shaft 25: cover 31:
cage 20 CLAIMS 1. An el evator hoist conprising: a sheave, round which a
rope connected to a cage of an elevatoedis wound; a rotor, which drives the
sheave; a stator housing, on which a stator coil is arranged to face

per manent madghetpepravirdediagmat arly on the rotor; and brake shoes, which

brake the rotor, characterized by conprising:
10a, 10b: electromagnet

11a, 1lb: brake shoce
12a, 12b: lever

13a, 13b: push spring
21: stator coil

22: hoistway wall

24: encoder shaft

25: cover

31: cage



t he sheave nmounted to face a hoistway wall; a rotor having a recess on a
side thereof toward the sheave; the brake shoes arranged in the recess;
rotor holes provided on the rotor to have a |arger opening than a cross
section of the brake shoes; and stator holes provided on the stator housing
to have a | arger opening than a cross section of the brake shoes. 2. The

el evator hoist according to claiml1l, gharacterized by further conprising:

el ectromagnets arranged bel ow t he sheave; and | evers connected between the
brake shoes and the el ectromagnets. GLAIME el evator hoist according to claim
1, <characterized in that two of the brake shoes are arranged in symetry
positions and -are exchdngedsvatdr dmis tsicepmveemd t e degere 4.r001el el evat or
hoi st according to claim1, characterized in that the rotor and the sheave
are 21 connedilath @ Hapeegrainac fask red anviaduearh ot ke vadimr &l s br aked
portion for braking of the rotor is defined by an outer peripheral surface
of the sheaveé'ouitlich iptagualthitch slrisiag Itere tHmp e diaarftatox her eof , and
pushed by the brake shoes from outside the outer peripheral_ surface. 5.
The el evat or 13IsiNGc B HHER @ AtdtAm, coil 1s arranged to face

permanent magnets provided annularly on the rotor; and
brake shoes, which brake the rotor,

characterized by comprising:

the sheave mounted to face a hecistway wall;

a rotor having a recess on a side thereof
toward the sheave;

the brake shoes arranged 1n the recess;

rotor holes provided on the rotor to have a
larger opening than a cross section of the brake shoces;
and

stator holes provided on the stator housing
to have a larger copening than a cross section of the
brake shoes.
2. The elevator hoist according to claim 1,
characterized by further comprising: electromagnets
arranged below the sheave; and levers connected between
the brake shoes and the electromagnets.
3. The elevator hoist according to claim 1,
characterized in that two of the brake shoes are
arranged in symmetry positions and are exchangeable
from a side toward the cage.
4. The elevator hoist according to claim 1,

characterized i1in that the rotor and the sheave are



characterized by further conprising: an encoder shaft integrally joined
with the sheave; a recess provided on an opposite side of the housing to

t he sheave; and an encoder nounted in the recess of the housing to detect
rotation of the sheave through the encoder shaft. 6. The el evator hoi st
according to claiml1, characterized in that a second rotor hole is provided
to be smaller than said rotor holes. 21

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 pushed
by the brake shoes from outside the outer peripheral
surface.

5. The elevator hecist according to claim 1,
characterized by further comprising: an encoder shaft
integrally joined with the sheave; a recess procvided 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.

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

to be smaller than saild rotor holes.



