- 1 - TRACTI ON MACH NE FOR ELEVATOR Background of the Invention The
present invention relates to an elevator traction nmachine that lifts
and | owers a cage of an elevator system and, nore particularly, to a
thin el evator traction nmachi ne having rdduced length in the axis
direction of the traction chine. tem a

so-cal |l ed nachine-roon}legggﬁatgﬁg3i£§§@ggﬁ#ﬁg%%£&%§%§%ad recently.
In the machi ne-room | ess el evator system for the purpose of
suppressing the height of a building, a nmachine-roomin which

machi nes such as a traction nachine are stored is not provided in an

upper Eﬁ of(gzﬂﬁgigyaﬁ and the machines are provided in the
hoi st SXEgYRe ¢ DSBUBE the machi ne-room | ess el evat or system al

of the machi nes iMhelpdskemdntdiioh réelcs eNa@eVttdYaractibh GRACNYAE Eha$ Bfts hid ToRrs
machi ne roomin the past, are set in the hoistway. Ther e

are varicegs olanele ey ptemsentonorsanarti sidartyh &0 4 thaw elewiomisaction anachine faving
hoi st V@é(qucgg) Y&%t%rin thd 288 gi%{cti%f? of Bl t}aragoﬁ fngglrhhgn n’aphl ne in a .
rel ati vel'y narrow spacé between a cage and a 15 hoistway wall, a thin

traction machi ne Asein de/abg sopasesb-tallddhsadhiiesbvmylesvadldvat spgeassary.
A bal ance weight is often arranged in the hoi stway beside such_a thin
tracti SfdespEsd pecentine b IpeHnerER-IRss plevalar sysinh dorsthie puipRsreef WypIerEng
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Ther ef or e, etra n machi ne can be reduced in size, the cross
sect i ontoadd it het @Ovidod &t avayppeapadbef 4 bdistveny aad dhamdegnaaroprofvided dotheof
a layout.  of the machines set in the hoistway can be increased. Wth
this viP8RY8% is an inportant technical object to reduce the size of

thedracti on mach e &%&thglﬁapﬁfl%n@ss R Mo ?y%?eﬁ'aﬁvcﬁ'ttﬁﬁ maYE&M

in particular, reduce the axial |ength dinmension of the entire

tract i orluhehihedraciioremachiae vducht Weretset mkhegwclufie tdeen trthe pashrarerse i the.
25As a.thjn traction machine in the past, for exanple, as described
in JP- ROSGG%: 137037, JP- A-2004- 299824, and WO 2006- 129338, there is

known a tracti onTiehirdaridhs \WhEuraticis Fbi0detting th@trA®bnl HA@eieah ke Mistiay.
a housing in the outer circunference of a fixed main shaft fixed and
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A balance weight is often arranged in the hoistway beside such a thin traction
machine. The traction machine is set to be surrounded by the hoistway wall, the cage, and the
balance weight on all sides.

Therefore, if the traction machine can be reduced in size, the cross section of the

20 hoistway can be reduced and a degree of freedom of a layout of the machines set in the hoistway
can be increased.

With this view, it is an important technical object to reduce the size of the traction
machine used in the machine room-less elevator system, in particular, reduce the axial length
dimension of the entire traction machine, i.e., reduce the thickness of the traction machine.

25 As a thin traction machine in the past, for example, as described in JP-A-2004-
137037, JP-A-2004-299824, and WO/2006-129338, there is known a traction machine in which
a stator is formed integrally with a housing in the outer circumference of a fixed main shaft fixed
and pivotally supported by a housing, a rotor is integrally formed in the outer circumference of a
sheave rotatably attached to one end of the fixed main shaft via a bearing, and an electric motor
30 unit is configured by the rotor and the stator arranged to be opposed to each other.

There is also known a traction machine that, in the operation of an elevator



30 unit is configured by the rotor and the stator arranged to be
opposed to each other. There is also known a traction machine that,
in the operation of an elevator - 2 - system lifts and |owers a
cage through a main rope wound around &-“sheave when the sheave is

driven tg ro an el ec c.nobtor unit an n, st ing the )
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wi th brake |inings of disk brake devi ces rake the 'disk. 5 Bri ef
Sunmar y?le@trlq metor nyiéand belds a diskcwhieh ig prowigled integralhyowithlessheavep fronhbath

type faor evat.or., a | 0 a cage and a
bgloancg i éﬁtb ?l% lgﬁﬁ ff%@ﬁgﬂ&yeﬁquw E%%’gddt‘ g(ya shegve and a fixed
mai n shaft supporting the sheave in a rotatable nanner, whereby the

fixed main shaft is bent through the sheave by the suspendlng | oad.
10THat Brief Symmasy phheflnye@dionni n shaft is fixed at its axial end to a
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to the csma‘bg a dapeartd xBalamoei weiglita$ tppliedbeotigh anairtiopees 4 gieaod aﬁd@ﬁxed
suspendi ng Ioad Further, when the fixed main shaft is bent
nov e me ARa1R hafwpporkiag thrsshsaeiamrofatable masnar Whsgehyghe faed Wé&\/@aﬂ is bent

mherebth giﬁ%i@%& QhQQB% ﬁ;l @eave is also noved. In such

situation, ment |sk increases radially outward from
a rmxational centléatiofsitdedhs ﬁﬁed/ma(n:shaft iofisdd aialaxiabatdeto adfouting, thi Xiedd

mai n shaft). Incidentally, since suspendi ng | oads applied to the
sheave "§#1 %}"aff}rgﬁ‘fl? BRAMHE ‘?‘/FFFI %F’%ﬁlgﬁxﬁﬁ (1) no | oad before the
traction machine T'h%re'f&%t\ﬁilélﬁﬂe sispnding lcgtﬁtls hipadd Q?fh@@ﬁea@e,%@ %?(@tgﬁfam shaft
rides on a cage after the tracti on machine is instal | ed, d (3)

heavy lishkent #0a étrqoapnpﬁéle@asmdg@rlsad IFugkerowheththe dgé main sl‘haﬁxls bérd, ¢ oad
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i N tshe sk @ ulidBol@Rd.In Thei sifution, B%iﬂpac@ﬂﬁﬂﬁmptﬁqeﬁﬁﬁ ihdréds faiaNyvhabird
changes annngﬂno di spl acenent, a sli ght di spl acenent and a nmaxi mum
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machi ne di scl Ose?nc}?a/en?zﬁﬁpmﬂée ehE: s@s%@ﬂ'dlilxg 13 éﬁ)l%ﬁqo e sB@R% of a traction

machine generated under (1) no load before the traction machine is installed, (2) a light load
before a passenger rides on a cage after the traction machine is installed, and (3) a heavy load

20 after the passengers rides on the cage so that the load reaches its maximum value, are different
from each other, the movement of the fixed main shaft changes in accordance with a change in
the suspending load. That is, the movement of the fixed main shaft changes among no
displacement, a slight displacement and a maximum displacement under the maximum
suspending load.

25 In the traction machine disclosed by each of JP-2004-137037-A and JP-2004-
299824-A, since the disk brake device is mounted at a top of the sheave in a direction of the
suspending load (in the vicinity of a radially farthermost periphery of the sheave in a direction in
which the fixed main shaft is bent), the displacement on the disk caused by the bend of the fixed
main shaft is significantly amplified.

30 Therefore, in the traction machine of general type disclosed by each of JP-2004-
137037-A and JP-2004-299824-A, the displacement between the no load or light load condition
and the heavy load condition is taken into account, whereby a brake stroke is increased to keep a

clearance between the disk and the brake lining sufficient when the brake is released.



299824- A, since the disk brake device is nounted at a top of the
sheave in a direction of the suspending load (in the vicinity of a
radial ly farthernost periphery of the sheave in adirection in which
the fixed nmain shaft is bent), the dlsplatenent on the di sk caused by
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feature of the invention is, in a traction machine for an el evator,
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With using this structure, since the disk brake device is arranged in the region in
which the distance between the position of the rotary surface of the disk tilted under the
30 maximum value of the load and the position of the rotary surface of the disk under one of no load
borne by the sheave to drive the main rope and the light value of the load is within the
predetermined degree, a clearance between a brake lining and the disk can be decreased,

whereby the axial length of the disk brake device can be decreased by the decreased clearance.



30 maxi mum val ue of the |load and the position of the rotary surface
of the di sk under one of no | oad borne by the sheave to drive the
main rope and the |ight value of the load is within the predeterm ned
degree, a clearance betmeen a brake |ini‘mg and the disk can be

decr eased, wher eby xi al _] eng of. the di sk brake device can be
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present invention, g 4 is a front view of the

traction machi ne Figdvip aisectiongl view shesyiag the emfightioppbs thie traetinn maching
cage, are not shown; 10Fig. 5 is a side
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to explain the influence due to bhending, the traction nmachine in
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enbodi nent of the resen I nven 1S a sec
Vi ew Oﬁnﬂileﬂbﬁ&ldl‘baieﬁdldg'\ll ce shown in Fig. 7. Detailed Description of

the I nvention An el evator traction chine according to .
an embodi ment of Fi$h& 1HrEYENIeY shrered ﬂei‘lga‘é%‘&? %qﬁé’acedﬂéﬁeéﬂ%\}c’wdﬂ?&ghe traction

ref er eReRning it %1&1%%%%)&1 IE)Qd 96@%&9&1@@ &ﬂeéﬁéﬁso&u?so sectional view

for explaining a general configuration of  a machine rooml ess
eI evat or. Ref er effiee 7nsiadioat vit® adernoctisn mabluins hevmydipg Gvindacbadmment of the
e{dl n An el ?vat or i s housed on the inside of the hoistway.
%Hmﬁﬁ'ﬂpymlncludes a cage 11, a bal ance weight 12, and a

t raction machi nefrig3g 1§’H|sé&ﬂ6§a1]\4mﬁbﬁa Gisk%@dk@dieﬂ%e@hé\@ﬂ\ﬁfﬁgaﬂ of the
cage 11. A pulley 15 is attached t
Detailed Description of the Invention
An elevator traction machine according to an embodnment of the present
invention is explained below with reference to the accompanying drawings. Fig. 1 isa
20 sectional view for explaining a general configuration of a machine room-less elevator.
Reference numeral 10 denotes a hoistway provided in a building. An elevator is housed on the
inside of the hoistway.
The elevator mainly includes a cage 11, a balance weight 12, and a traction
machine 13. Pulleys 14 are attached to a lower part of the cage 11. A pulley 15 is attached to
25 the balance weight 12. A sheave 16 is attached to a rotating shaft of the traction machine 13
(i.e., a rotating shaft or an electric motor).
The traction machine 13 is placed on the floor at the bottom of the hoistway 10.
However, the traction machine 13 may be attached to a beam fixed near the top of the hoistway
10.
30 Abeam 17 is fixed to an upper part of the hoistway 10. First and second
intermediate pulleys 18A and 18B are attached to the beam 17 to change a winding direction of a
main rope 19. One end of the main rope 19 is attached to an upper wall surface of the hoistway

10. Starting from the one end, the main rope 19 is wound around the pulley 15 of the balance



25 the bal ance weight 12. A sheave 16 is attached to a rotating shaft
of the traction machine 13 (i.e., a rotating shaft or an electric

not or) . The traction machine 13 is placed on the floor at
the bottom of the hoistway 10. However,£ >the traction machi ne 13 may

be attached . to_a _beam fixed near e top of e i st 10. 3
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rises of falls to a predeterm ne floor. of the building according to
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machi ne 13 i ncludes a housing assenbly 20 in which a stator
included in an electric motor unit is housed, a rotor arranged to be opposed to the stator and
included in the electric motor unit, and a sheave assembly 21 formed integrally with the rotor
and integrated with the sheave 16 around which the main rope 19 is wound. The traction

20 machine 13 is configured to rotate the sheave 16 together with the rotor to lift and lower the cage
11 via the main rope 19.

Inspection work for the thin traction machine 13 is usually performed from the
cage 11 side. Therefore, the housing assembly 20 of the traction machine 13 is arranged to face
the cage 11 side.

25 A specific configuration of the thin traction machine 13 is explained with
reference to Fig. 3. A housing body 22 of the housing assembly 20 includes a boss section 23
formed in the center of the housing body 22. One end of a fixed main shaft 24 is inserted nto
and fixed in the boss section 23. The sheave assembly 21 is rotatably supported on a free end
side of the fixed main shaft 24, whereby a motor having a cantilevered structure is formed.

30 Electric components such as a stator 26 and a stator coil 27 included in the
electric motor unit are housed in an annular housing recess 25 located on the outer
circumferential side of the boss section 23 of the housing body 22.

Further, a sheave housing 29 is rotatably supported via a bearing 28 on a free end

side of the fixed main shaft 24. The sheave housing 29 is formed integrally with a sheave 30



included in an electric nmotor unit is housed, a rotor arranged to be
opposed to the stator and included in the electric notor unit, and a
sheave assenbly 21 fornmed integrally with the rotor and integrated
with the sheave 16 around which the naiﬁ'rope 19 is wound. The

tractign 20 hine 13 is figu t te t he. sheave 16 toget.her

w h 1 RSP 1t sheaii T it indecHghd HEeFicirerial sab Fas ipler 19 mcluded
| nspect a2 ke heforbthg thin traction machine 13 is usually perfornmed
fromthe cage 11 side. Therefore, the housing assenbly 20 of the
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l n t he TaE bke QiskGIITE eéﬂr%ﬁe@is dn@nbiRe gisRoviel Yrofebts inBe B@idl @felion, on the
annul ar housi ng_recess in which the stator 2 the stator coil 27,

and t heufer Riscusaigreptalfadpseddhe 1oamy.- r ot or 31 is arranged to be opposed
to the stator CO'Tlheglze'cMEﬁo 11%5&?1@@5% 3% c?thlééb{&g_’a{l *38 nBPHai)qube an

recess 25. Plural "permanen |xe he 1’ nne
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surface magnet type notor is configured. Ip this case, the rotor
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magnet ke, R iR Ie ity sibh Bs iiksSiteave housing 29 and the sheave 30.

In the permanent magnets 32 arranged on the inner side of the rotor 31 as
explained above, N poles and S poles are alternately arranged in the circumferential direction.
The number of N poles and the number of S poles are the same. The number is a half of the

25 number of poles.

The rotor 31 is arranged to be opposed to the stator coil 27, which is arranged in
the housing recess 25 formed integrally with the housing body 22, on the outer side of the stator
coil 27 in the radial direction across a very small air gap. An electric motor of a so-called outer
rotor type is configured by this structure.

30 Torque generated by the electric motor unit is transmitted to the sheave 30 via the
rotor 31 to drive plural main ropes 19 wound around the sheave 30 and lift and lower the cage
11. In Fig. 3, details of disk brake devices are not shown. However, when the cage is lifted
and lowered, the disk brake devices separate brake linings from a disk to release a braking

operation according to a signal from a not-shown control device. When the cage is stopped and



15A brake disk 33 is integrally forned in the outer circunference of
the rotor 31. The brake disk 33 is configured as an annul ar di sk,
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Fig. 5 shows a no-load (or light load) state before the installation of the traction
machine. In this case, no suspension load acts or, even if a suspension load acts, the suspension
load is light. Therefore, the fixed main shaft 24 does not cause bending deflection. Naturally,
the sheave 30, the rotor 31, and the disk 33 are not affected by bending of the fixed main shaft

25 24.

On the other hand, when users get on the cage until the weight of the users
reaches the maximum load after the installation of the traction machine, if an upward suspension
load is applied to the sheave 30 via the main rope 19 as shown in Fig. 6, a force of rotation in the
counterclockwise direction is applied to the sheave 30 as indicated by an arrow P in Fig. 6 with a

30 sliding contact section with the main rope 19 set as a point of action.

Therefore, bending occurs on the free end side of the fixed main shaft 24. Asa

result, the sheave 30, the rotor 31, and the disk 33 supported on the free end side of the fixed

main shaft 24 tilt along a center line 34 shown in Fig. 6. As a result, a rotation surface of the

disk 33 also tilts while receiving the influence of the bending from a rotation surface 35 in the



attached to the housing assenbly 20, the fixed main shaft 24 that
supports the sheave 30 is formed in a cantil ever structure in which
one shaft end thereof is fixed to the bgss section 23 of the housing
body 22 and the other shaft end (i.e.,'§'Tree end) thereof rotatably
supports .the sheave 3 5The suspension | oad applied to the sheave
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the brake Iinings wear and a regul ar braking operation cannot be
obt2si ndiplacement state of the disk 33 in the case of no-load (or light load) (in this case, no

displacement or very small displacement) and a displacement state in which a large tilt of the

disk 33 occurs because a maximum load is applied and the fixed main shaft 24 tilts, as indicated

by reference numeral 36 in Fig. 6, there is a region where the displacement of the disk 33 does

not change or, even if the displacement of the disk 33 changes, the displacement is in a degree
30 that does not practically cause a problem.

As it is seen in Fig. 6, if the disk brake devices are arranged in the region 36
where the position of the rotation surface 35 of the disk 33 tilting in the state in which the
maximum load is applied and the position of the rotation surface 35 in the no-load (or light load)

state are almost the same, even if the air gap between the disk 33 and the brake linings is set to



As neasures against this problem in the past, the air gap | ength
bet ween the disk 33 and the brake linings is increased to prevent the
brake linings fromcomng into contact wwth 15 the disk 33 even if
the disk 33 tilts. Thereforé,~ the di sk brake devices are
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state ¢ shaverOrand thediskdtforsied intsgaPpvitidhe 1ier Yleyp eiagdean be
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36 is not unifor ecause of various factors, r “exanpl e
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the ma I's applied and the position of the rotation surface

35 i n ohter side bbthd nfaim rdpied¥ whishdy wetiat roandthalshesse 30hed saterded upward, and
above a lateral center line CH of the sheave 30 to avoid a position right beside the sheave 30.
The disk brake device 37 is configured as shown in Fig. 8. In Fig. §, the disk
25 brake device 37 includes an electromagnet section including a fixed iron core 39 and an
electromagnetic coil 40 incorporated in a brake housing 38, a movable iron core 41 attracted to
the fixed iron core 39 of the electromagnet section and brake linings 42 fixed to the surface of
the movable iron core 41, and a spring 43 that urges the movable iron core 41 to the disk 33 side.
The brake housing 38 includes an opening 44 that receives the disk 33 therein. The disk 33 is
30 guided into the brake housing 38 from the opening 44.
In a state in which the brake is not applied, a direct current is fed from a not-
shown driving circuit to the electromagnetic coil 40. The direct current is obtained by
rectifying an AC power supply using a full-wave rectifying bridge including four diodes. Ina

normal operation state, since the brake is not applied, the electromagnetic coil 40 is energized.



10 only has to be deduced according to the idea of the present

i nvention. The di sk brake devices only have to be arranged in the
regi on. A thin traction machi ne based on such an idea
according to an enbodiment is explainedl®ith reference to Fig. 7.
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sheave apokinghoreg is gemraire igdeidek 337 is configured as shown in Fig. 8.
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Consequen orce I1s generated in the disk 33.
25 The region 36 is set in a predetermined range from an invariant point where the

position of the rotation surface 35 of the disk 33 tilting in the state in which the maximum load is
applied and the position of the rotation surface 35 in the no-load (or light load) state are the
same. Specifically, the region 36 is set in a range in which displacement of length about 1/10 of
a stroke of the movable iron core 41 of the disk brake device 37 occurs.

30 As explained above, the disk brake device 37 are arranged on the outer side of the
main rope 19 folded back in a U shape. Therefore, since the disk brake device 37 can brake the
disk 33 without coming into contact with the main rope 19, the traction machine 13 can be
configured thin.

If the main rope 19 and the disk brake devices 37 are arranged in series, in terms



10The di sk brake device 37 may have any structure other than the
structure shown in Fig. 8. As shown in Fig. 7, the disk
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applied in the same manner when the traction machine 13 is provided in a beam present near the
20 top of the hoistway 10. In this case, since the main rope 19 extends downward, the suspension
load acts downward. Therefore, a configuration in this case is obtained by rotating the
configuration of the embodiment shown in Fig. 7 180 degrees.
Naturally, action and effects same as the action and the effects explained above

can be obtained also by this configuration.



of the main rope 19, the main rope 19 and the di sk brake devices 37
are arranged in parallel. Therefore, the axial |ength can be reduced.
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