- 1 - TRACTI ON MACH NE AND ELEVATOR Background of the Invention

The present invention relates to a traction machine for noving upward
and downward a cage, and an el evator usijng the traction machine.

In recent years, an elevator using a |arge-size traction machine is
installed in a 5 high-rise building. The |large-size traction nmachine

is placed in a machine room provided at a top of a hoistway in the

el evator. Therefore, a IERYETIPAMACHINEANREJEEATOR raction

machi ne is necessary in the machi ne room of the el evator.

In order to effectively use a floor area of the high-rise building,

the si ZucRirotil®of®eMnatqpPom for the el evator in the high-rise

building is required to be reduced. In order to 10 reduce the size of

t he machi ne r oomThet priesent devengion eretagesr odacieactine machéneoffort nevingaupwad and
machi n in . the el ev o . Copnventionally, a traction
machi ngoﬁlﬁgﬂdﬁ (r:f} ea‘ancdl oa%‘?q%\‘ga%ﬁ’rc? ﬁmgfth%trgwgg\?éacﬁﬂlﬁ' a brake disk

integral |y formednbycefi§édrs)arhésvAigensiny enasedize IRRiIPnicRRe3s 22001 in a
The techni que djsclosed in JP-A-2002-20064 I ntegrates the brake disk

wi t 1P t highshwsdralding. o Ths lpggsizettmcior maching ippleericin 2 slackine seon peovidedeat a
in the } Tol ! he i r i 1 on .-
the. o 407 S FhpiEME I M Bty rBERIT Y e eGP o5l LB P abilnc i
t ract i apcasEchimie neachiveosom »f ecddvacbrat an axi al end thereof A brake
disk is located gn an another axial qpposite to the notor. through a
sheave. Ther ef or &2 CHle5 Q€ e?tWéfY Bieatrie ot Atsa 19 dhe highyise; buildingg thepizg afjthe
on the 3RRhBeboRbAlhe i ARNATHE BighGide MillRLAS 'recfr.l@reﬁ Y5 HRGEducl.NCER §rB& to
brake 1 n the conventional tractiol nmachine I's arge in size, an end

of Iherdsiuak theprag)od chesmagtiing topny itineaqdisite yoreduemthe site of the tohction mgchine used
shaft atfached to the notor. Therefore, the total length in the axis
direct "OWCSIEVERE traction machine is the length fromthe end of the
notor to the endcehvédi@ni@ketraddohahadiiB Richidpig & RE8mbM4EBA ¥ dRbe and a
the techni que disclosed in JP-A-2002-20064, the sheave and the brake

di sk apukp rigyiategallpyformed duscastige hdsebedny propesesli fsee | IP-ARKWO0RR0064). The
directj of t r.acti j an .be reduced.. However. he size

in thelcegg?lgil%idr}%(l:‘%slegnmo "L‘Aggﬁé‘ﬂr'g@qéﬁo Rl ﬁtge gbgﬁlﬂ%tdl e“?@dtt eeaﬁeave as a
Thewsef aloaolithiecsiizgp@tutite rehrbitNesiZORNhé eddid]l iereeli@ivet e birdke\WiukCdndtrBgize
traction machine is |ocated cannot be reduced. 30ln the |arge-size
tract i dFcqvgdon wehe sizapbtheppcioremoehishid t he brake di sk have

In a conventional traction machine, a motor is located at an axial end thereof A

brake disk is located on an another axial opposite to the motor through a sheave, Therefore, a
brake that clamps the brake disk is also located on the another axial end opposite to the motor.

20  Further, since the brake in the conventional traction machine is large in size, an end of the brake
projects axially outward beyond an end of a driving shaft attached to the motor. Therefore, the

total length in the axis direction of the traction machine is the length from the end of the motor to

the end of the brake,

Brief Summary of the Invention

25 In the technique disclosed in JP-A-2002-20064, the sheave and the brake disk are
integrated by the casting, whereby the size in the radial direction of the traction machine can be
reduced. However, the size in the axis direction of the traction machine cannot be reduced.
Therefore, the size of the machine room for the elevator in which the traction machine is located
cannot be reduced.

30 In the large-size traction machine, since the sheave and the brake disk have



- 2 - respective large sizes, it is difficult for manufacture the
sheave and the brake disk integrally by the casting. Therefore, it is
necessary to manufacture the traction machine including the sheave

and the brake disk fabricated as separat'e conponents. In this case,

the br elfgﬁ)egﬂix%klaf%% SR @ a et foRenBeRURe BRVIHRY arld tﬁ@@?ak%ecﬁ%d Rfbgrally by
froma side of the flange section opposite to the notor, 5 and 1s

fixed ubé eaptibgl t Eherglorea itrie sedessary trembmekeiuni thk traigionooathed including the sheave

positiaon r the.nmotor and the total lepgth in the,axis,. . .

G ect 1A T bl A B R P fele DriiRoptys ol s eae, B bFdigtifjsappunted
of the gpfeERRhedve\HADINEANMdretsectRi0 HofLa &idk badid MihzEREeMoRSppaRah8h&otor,
decreasing an axial size of the traction machine to decrease a size

of & masAinkxedosinedrolisn Asavetudy theibreke sl doqated inlsppsition elviag dies) the motor
i nt L,deration. - rovi de kh .evat ar. i.ng 10.the traction
rmachi nand uetoal e 25 3 PR el Bl Qlin BePdedii ng the

above probl en(s) Amobjeti eV tetpiescabjeehti®f i ReprrRisantradtivviemnbédfe cabable of
traction machi ne conprises a sheave including a driving shaft, a
bear i ngCEATHRE 112X, Sirsrafi thy thagdony maghing te HigEreasesa wizp| ol maplking feem &f an

inar ner t : .axi al e .
ari vi no SAEF pAETRORE e BB R0 B AR aB B B E Mole ¥R evator ine
shaf( , tle trdcsingenaskmti on arranged an end of the sheave axially

opposite to the notor, ake disk _contacti ngba surface of the

ab ) .
flange section op\6eidtne th{l‘i H e fOrALY I the dbaiemioblenital de aghieyafle object
sheave gf o P%elﬁ ifhleritiad, dRERah Sdhhe" fseiVat ﬁeﬁ&?in@ﬂﬂ%’gﬁg c@‘iﬁ%shaﬁ, a

brake for clanping the _brake disk to brake a rotation of t
di sk. Pearingstandfocopgorimetthe divang svadhas wel] asthe eheavaioa ratatatple nw@serma motor

coomec D PHA RS0 P S ARE Sinel © R enEho Rl e AR Aiidetoe Aving
Whi G kR, aomigk ss;amwuﬂrahgemaﬁ bEthe ABSave RWAIIY opPEkiGAWINGdtords Qraktl@ gisk
0

traction machine is the above nmentioned tracti on nachi ne accordi ng

t he i noemagting, a surface of the flapge sectiionpppesitente thaveater and fixedzatht tegpect to the

opposi tieebe SRR b i85 Ryl HRAR BN ek 0L Flapblng g prave

to an diskad biake aesthion of the beaksldeskve or be arranged between the notor
and the flange (the surface of the flange contacting the brake disk).
Therefore, the akPahersjcrarddng forfbe invapiiom, AN Fi¥APREOMETISS @ cagiBgvatie upward

decrea j fi & jtne.: i i t i |N
e R e Ry 06 O R ML 0 S OB  e
Fi g. ltracticn madhénmatn ehiphrthe adpeyisovoumd ts esiviedhatagei vpwasd and dgwaward, and the

elevator as a first .30.enbodi nent. of .the invention. Fig. .2 is a side
Hestonghaghineds fheibonamsniencddgtonmasns peordtimiote imrplon the

vi ew sH8
I nvention. According to the invention, since the brake disk contacts the surface of the flange

section (axially) opposite to the motor, the brake disk can be arranged axially closer to an axial
25  center of the sheave or be arranged between the motor and the flange (the surface of the flange
contacting the brake disk). Therefore, the axial size of the traction machine is decreased to

decrease the size of the machine room in which the traction machine is arranged.

Brief Description of the Several Views of the Drawings
Fig. 1 is a schematic partially cross sectional view showing an elevator as a first
30 embodiment of the invention.
Fig. 2 is a side view showing a traction machine used in the first embodiment of
the invention.

Fig. 3 is a side view of a brake disk of the traction machine used in the first



- 3 - enbodi nent of the invention. Fig. 4 includes (A
part of side view showi ng the brake disk and a sheave before being
fixed to each other, and (B) part of side view show ng the brake disk
and the sheave after being fixed to each other. 5Fig. 5A is a side

Vi ew shaWodeneht 60meamdn@igal traction nmachine, and Fig. 5B is a side
view of the traction nmachine as the first enbodi nent of the

i nventi on, wher eilng.at mickudes ehceart of agde wiewsihpwingethadestketdisk and a sheave before
ti t i hi he t. i i t fi t
Do e R BRSO SRl e el SR RE RS 5, Adfink shGive gter

a sheaweirigifileddd bgchatpart of a fixing mechanism 10 of a traction
machi ne as a second enbodinent of the invention before being fixed to
a brike di sk, andigid iseBsifle vigwr sheiing a eonveRBORA (fagtissy mreigg, ¢rd Fig. 5B is a

i ncl Udisﬂﬁ it to?‘a{e tpz?cgiblé %aghfﬁ% afs Lepd E Eﬁﬁg&}ﬂf-eﬁﬂﬁhe E)xté%nﬁé@%ﬂe?&n & d)%fge ence

machi ne as the secon Iment o e rnvention or e ’beil ng

t o t he ishenyeizeFegveen ths ca@ntentibhalviratios hoadhig @ndcthelirarabh amachinet 4xethe first
brake di sk and tgfipsheav,e of 15 the traction machine as the second
enbodi ﬁBﬁ\’PdB‘?e“ttH the ssRtipd 5 SBPVBr being fixed to each ot her.

Fig. 8 includes (Fré;% ista ﬂsnt;Jiaptshevaﬁ@/ aséhgxmacﬁﬁ@edgﬁﬁg)fpghsaﬂigflﬂealamsm

part of a fixing chanismof a tracti'on machi ne a

enblidi went traztion meachimeeast 4 estobé feorbedineinh @f filho aventoonabdfpakieciog siked and brake

B) part  of front_yiew show.ng the.she and a brake disk includjng .
bt harigsapd GFEL G 5 Aoy VICRIATINE RMeer MTTGHE AteREnBRE ! he oxing
second QERAFTRIF thefrabhigh dhichin¥ QRIthORe@inbiSimBRlideht! éhf?(tﬁg iﬁ@en@i@? hbefore being

other. Fig. 9 is a side view showing a traction machine as a fourth
enbodi #xad tothesheavenventi on. Detail ed Description of the Invention

Tracti on nmachi nes..a elevators .usi.ng the.tracti chi nes accordin
1675 omvaas mon: Tl is RRURVREP situibg al Bl dfich o TR BER o8 G el of

r ef By efigetrdciolrn@Shink b9 tH seddhdtonebollirgeéttt ©F thed HVEHHION QABIHNGN i Sedab @ach other.
denoted by the same reference nunerals and signs. The invention is

not limted to tHes hifshidee s pastmialientdview| hawimene sbeayeringpdipger part of a
expl an{i’i&ir%”m'e&aﬁ&rf’@?ﬁ"ﬂ'a%ﬁgn BEI e as a third embodiment of the invention before being

fixed to a brake disk, and (B} part of front view showing the sheave and a brake disk including
another part of the fixing mechanism of the traction machine as the second embodiment of the

20 invention after being fixed to each other.
Fig. 9 is a side view showing a traction machine as a fourth embodiment of the

invention.

Detailed Description of the Invention
Traction machines and elevators using the traction machines according to
25 embodiments of the present invention are explained below with reference to Figs. 1to 9. In the
figures, common components are denoted by the same reference numerals and signs. The
invention is not limited to the embodiments explained below.
The order of the explanation is as described below.
1. First embodiment
30 1-1. Configuration example of an elevator
1-2. Configuration example of a traction machine
1-3. Method of fixing a brake disk

1-4. Comparison with a conventional traction machine



1. First enbodi nent 301-1. Configuration exanple of an elevator 1-2.
Configuration exanple of a traction machine 1-3. Method of fixing a

brake disk 1-4. Conparison with a convenfional traction machine - 4
- 2. Second enbodi ment 3. Third enbodi nent 4. Fourth enbodi ment 1.

First ensedigiemibodiment: Configuration exanpl e of an el evator
First, the configuration of an el evator according to a first

enbodi redhirdembReémpmésent i nvention (hereinafter referred to as "this

enbodi ") |l ai ned with reference to Fig. 1.
Fi g. 1?25% %8‘%3%&6 % configuration diagram showi ng a configuration

exanpl e of 10 the elevator according to this enbodi nent.
As shown in Fig. 1, an elevator 1 according to this enbodi nent
i ncl udds Fistfsrbodigagnt110, a cage 120, a rope 130, a bal anci ng wei ght

140,5agglgg(}rnlrﬁ-%ﬁtairﬁgﬂegﬁ.ﬁﬂ@%r&?al}glgvatgpe hoi stway 110 is forned in a

bui | di hi ne room 160 is provided at the top of the
hoi stway 110. Th&isgghe kabfigwattaupt af dievatdreadoatdanciong el ghibodidRny bA the
the rope 130. The 1 cag%]e120 nmoves up and down in the hoistway 110.

The tr EEPBNOHERHITHEC OIS TefeEet ey rhisranbegdunsiie s ssmared. witth geference fo
tracti @-@%_qachi ne 100 winds the rope 130 therearound to thereby lift
and | ower the cage 120. A deflector wheel 150 on which the rope 130
is mounted is prdvgdes nshematiecenfgutdtion deghmrshod a terfiguration example of
OO”IOI glflﬁeaethie&a?orea)égo {neg tgfthig Ql%bcgéi?n%%ti.on machi ne
As shown in Fig. 1, an elevator 1 according to this embodiment includes a
hoistway 110, a cage 120, a rope 130, a balancing weight 140, and a traction machine 100. The
hoistway 110 is formed in a building structure. A machine room 160 is provided at the top of
the hoistway 110. The cage 120 is coupled to the balancing weight 140 via the rope 130. The

15 cage 120 moves up and down in the hoistway 110. The traction machine 100 is located in the
machine room 160. The traction machine 100 winds the rope 130 therearound to thereby lift
and lower the cage 120. A deflector wheel 150 on which the rope 130 is mounted is provided
near the traction machine 100,

1-2. Configuration example of the traction machine

20 A configuration example of the traction machine according to this embodiment is
explained with reference to Figs. 2 to 5.

Fig. 2 is a side view showing the configuration of the traction machine according
to this embodiment.
[Traction machine]

25 As shown in Fig. 2, the traction machine 100 according to this embodiment
includes a motor 10, a sheave 12, a brake disk 13, and a bearing stand 15. The sheave 12
includes a driving shaft 11. A brake 14 and a machine base 22 are provided in the traction
machine 100.

[Motor and driving shaft]

30 The motor 10 and the driving shaft 11 are explained.

The motor 10 is located on the machine base 22.  One end of the driving shaft 11

fixed to the sheave 12 is attached to the motor 10 in a rotatable manner. The driving shaft 11 is

supported by the bearing stand 15 in a rotatable manner. When the motor 10 is driven, the



20A configuration exanple of the traction nmachine according to this
enbodi nent is explained with reference to Figs. 2 to 5.
Fig. 2 is a side view showi ng the confi__gl;_;uration of the traction

r

machi ne according to this enbodi ment. [Traction nachine] 25As shown

in Fi g.driding AL F26kdted) BB 100 AREOIIARECI AN With 1RETRASIFEM the driving
I ncludes a nmotor 10, a sheave 12, a brake disk 13, and a bearing

stand FBaftThe sheave 12 includes a driving shaft 11. A brake 14 and a
machi n Bbase 2 are provided in the traction nachine 100. [Mtor and
drivi ng ngﬂﬁgts?a”ggThe notor 10 and the driving shaft 11 are expl ai ned.

The nmotor 10 is IThedetthORadidE MBRAENE e SidRdeafiesteidl 1®fnd ABrake disk side
driving shaft 11 fixed to the sheave 12 is attached to the notor 10

in & r deatinitendrbhnethe bereng siand he isswppertad by Sregupbina kage By- t hlee motor side
bear i . i ; ) _.
Coar! POgEALPL) Buber 81 oL TRIRREy Ve 0 06 TRLALn0 4 gfoh SR 1

associ dthicGrakeididk didebdadingisiand [Ofsupgrecsdhid stideh Sibabposltt.sideBealid mgtor 10 in the
stand] The bearing stand 15 jncludes a mptor side bearing stand 16
and a Brigwdregianoidhgdiyngshaft Hoand thabrake 14mhe pearing stand 15 is

ted by th N | '
supported by elmp'eﬂl‘ﬁoﬁ’iﬁ‘?eﬁt,%%e Idl-‘rg@itﬁﬁ R4 4 Ighj) Bead h?glgémg%%lﬁgisﬁaélds,

supports the end on the notor e axis d ctio
shaf@ 1t., tHhmobrakde hasing siald Ideard thg tsilandisid dids dppong stabdé 7enHoomver, the

t he oppasite.si of .the notqor 10 in the axis direction of the
G vt ndotmesnet 1T amy berarisadypre boarn sdd © TP PO LOS et

t he drigﬁéage]shaft 11 is supported by the two bearing stands, 10 i.e.,
the notor si'de bearing stand 16 and the brake di sk side bearing stand
17. However, theTheisheay dRaikt fotmedrdy bevkdppolly eepliynanshapear Angot-shown

stand. tl{r(?lljl]g Qﬁ’(ﬁl: is formed in the center of the axis of the sheave 12. The diameter of the through-
15 hole is equal to the outer diameter of the driving shaft 11. The driving shaft 11 is fixed to the
sheave 12 piercing through the through-hole of the sheave 12.

A winding section 18 around which the rope 130 is wound is formed on a side
surface portion of the sheave 12. The winding section 18 includes plural grooves 18a around
which the rope 130 is wound. The grooves 18a of the winding section 18 wind the rope 130

20 according to the rotation of the sheave 12. A projecting section 19 and a flange section 20 are
provided at both the ends in the axis direction of the sheave 12.

The projecting section 19 is provided at one end in the axis direction of the sheave
12.  The projecting section 19 projects toward the outer side in the radial direction of the sheave
12. The projecting section 19 is formed in a diameter larger than the outer diameter of the

25 winding section 18 of the sheave 12. Consequently, it is possible to prevent the rope 130
wound around the winding section 18 from coming off the winding section 18 from the
projecting section 19.
The flange section 20 is provided at the other end in the axis direction of the
sheave 12. The flange section 20 projects toward the outer side in the radial direction of the
30 sheave 12. The outer diameter of the flange section 20 is formed larger than the outer diameter
of the projecting section 19. A fitting section 21 is provided between the flange section 20 and
the winding section 18 of the sheave 12.
The brake disk 13 is fixed to the fitting section 21. The outer diameter of the

fitting section 21 is formed larger than the diameter of the projecting section 19. The length in



The sheave 12 is fornmed in a substantially columar shape. A

not - shown through-hole is fornmed in the center of the axis of the
sheave 12. The di anmeter of the through- A5 hole is equal to the outer

di ameter of the driving shaft 11. The driving shaft 11 is fixed to

t he shegy gxid dirBltRinGi8e Hitheuedidha g%%ﬂ%@@éﬁ L dlShiE |

A wi ndi ng SEC%I on 18 arc%ung }c tI he rope 130 ?s ?I\DU%H ﬁﬂgorrre %nength
a si de is tiref axeedipastivn ohthefbraleadiskhilave 12. The wi ndi ng section 18

i ncl udzg %S%rb% grooves 18a around which the rope 130 is wound. The
groove of*“the winding section 18 wind the rope 130 20 according

to the rotation ofhetdpgkeshi@aVEisbplaedwRinGetcrdide 58Pk ONanki% and a

flange section 20 are provided at both the ends inthe axis direction
of the sheave 12Fig 3 isaside view Thewipgejreain ipag of dsthiraee disk ingthp tresticdiedachine
at one irection of the sheave 12. The projecting

secti ongqﬁgdmfgé“t’gg g %{}\glr “the outer side in the radial direction of

t he sheave 12 Thes ghoGineiatHigR, SRE bia@B disk 13SisfiRcBB@ct Witk afliopPBde@lsurface 20a
| arger than the outer dianeter of the 25 wi nding section 18 of the

sheave OPposedoifs Bguantary10 ik the fasgeissrtéon 80 pandy Bnfixeddo rtbp ditting sersipmd21.
around d fic. Weﬁ'tﬁ, ’P}% Si3kd LR 1%% {at QT GO0 R R\I} B 1%? Sl lagrot?i?e%tﬂ tgl ]d%vmg
T 0] & g he I 2

fromthe pr sectl ange ‘Sectron
pr ol decﬂtlaatm(btbel@t her end in the axis direction of the sheave 12. The

fl ange section 2 ctsto rd the outer side in the_ra
direction of the H’g ‘?]ﬁé?’ éﬁ’tf‘éPla&?eereﬁérSh%‘P’nﬂrh@gf ﬁéhﬁbrake disk 13

secti of 2Pmks u{ Qgﬁws@lankﬁﬁ}qefscts t HGe BLR i éiesga ?Tﬁﬁcﬁl'ae% h&&@gﬁ&b 884 1-NGick

section 19. Afitting section 21 is provi tween t
sect i oreOndad, &‘ddehumcctiwtgomeb‘mon 18 of the sheave 12.

The brake disk 1 tq.the fitt tion 21. t
i ameter of the APERrRLPEBE g 5 159 kEsBas s oyl TR Honsbe s

of fshe dREQIACIIRILSRE HisRN 31Eom BhE sikreRFtBd kd theotBer- suiéﬂa@e 296l oF tHd hRARE HRR 13
of the fitting section 21 is forned the same as or slightly |arger

t han t Fecloentersurfaceshe Thithyough-beleilda inproyived in dkeecateskn 118 rapBi dltection of
di sk] a S n egence
5Fi g g@eorglé{a Jé?]agﬁ V|ksel\%/iv§e 11]1% brﬁi(% it Skng:’fjlﬁ\%&g(? tt fll)qf @ﬁaére [Zatié/esh&%% lflt 0};'3} ﬂg(e the

tr aCt i Alanteed i rige aﬁ(ﬁ.@hdidlkgﬂzolstfbhﬁedesmﬂlét fRAtthe outer diameter of\ﬂ‘lesﬂilﬂﬁ% skdtion
Fig. 2, the brake disk 13 is in contact with an opposed surface 2

opposea t ol e@igksestiom B if fermedarqung dhesbequedrnodplimd is fixed to the
fi thy ng sect i on %ﬂl% %ﬂsse%ﬂb'ﬁa ?%ﬂ % &r&a&ﬁ%hﬁﬁ%é&e%ﬁ‘oﬁgﬁ IS 35“ Length X in

association with't eave tate
the radial direction of the thick section 13b is equal to or larger than 1/5 of length Y in the axis

direction of the thick section 13b.
The thinned sections 13c are formed on the outer side in the radial direction in the
thick section 13b. The thinned sections 13c are provided on one surface 13d and the other
25  surface 13e of the brake disk 13. The thinned section 13¢ on the one surface 13d is formed to
sink from the one surface 13d toward the other surface 13e. The thinned section 13c on the
other surface 13e is formed to sink from the other surface 13e toward the one surface 13d.
Since the thinned sections 13c are provided in the brake disk 13, it is possible to reduce the
weight of the brake disk 13.
30 [Brake]
As shown in Fig. 2, the brake 14 is located on the brake disk 13 provided on the
opposite side of the motor 10 and supported by the brake disk side bearing stand 17. The brake
14 comes into contact with the two surfaces 13d and 13e of the brake disk 13 to hold the brake
disk 13 and brakes the rotation of the brake disk 13. Consequently, it is possible to brake the



10 of the notor 10. Details of the brake disk 13 are
expl ained. As shown in Fig. 3, the brake disk 13 is forned in a
substantial ly disc shape. The brake disk; 13 includes a through-hole
13a, a thick section 13b, and thinned sections 13c. The through-hol e

13a of bRABRGAKR sHesle 1D3aski MO (vithURME: Vink ShdTE ﬁ’ﬂcpé‘t?ustt Reviading atBon for the
direction of the brake disk 13 fromone surface 13d fo the other

sur f acaop8b3®bf the brake disk 13 to close the surfaces. The

t hr ough; hal 1S oyided.in the center in the radial direction of
the brgﬁe%%s@g@?ﬁa%eﬁﬁg‘]m ake disk 13 is fixed to the sheave 12
by shrink fit or AhetHolike fixidpehebAreHRK 10fis &aihér. ough-hol e 13a is
formed snmaller than the outer dianeter of the fitting section 21. The

thi dk section 138A) pat of Figl 4dp @witte \iew shewivgdgistate beforate bpakerlisk isimeunted
sectio i rayi to ro t I -hol e 13a. . lengt. i.n
the r ag]lzl éﬁgg?(?%% @éﬁﬁgaf “t hgﬁﬁﬁﬂc{f‘@gb ?Soéngigggp'sg@&ﬁ%ﬁ g?t ca)ueolr?1 ‘?%?%gaﬁre brake
t han 1/dfskdf fikedgithe Yhdamet he axis direction of the thick section 13b.

The thinned sections 13¢ are forned on the outer side in the radi aI“ )
direction in the? Hicchandggfopdixing therhke liskdd (Gewinages rafgged i@ as "fixing

rovid : : ;
G ok 15 eRbiaRn BULAAcRe K2R b1 A the Bo R AAE )50 I brae S S
si Nk f fidsrwtithetho detisgiséction 213d Th ala rethttoldenait,hiar orderr foafie th8brakdhiisk 13 to the

t hi nned, sectjon 13c on_.the_ ot her surface e is fornped to sink from
t he ot ﬁ]é?avgﬁ?flﬁt?é CFf eﬁb%hﬁsﬁﬁ%"%ﬁﬁorﬂ?qsﬁés RAfPM&l.nce the t hinned

sections 13c ar e ppf e¥dnife, Whed @ RFHAK St & %&f&g’led,i first, ShPBBRE QIR 11305 heated.
reduce the wei ght of the brake disk 13. 30 [ Brake] As

shown Gengqgently, thehbrabe alisk 13 ekgande @ad ¢ diantehas dirth ¢hrdiiglichdld 13a increases.

rovi ded, on t opposite de of .the to 0 .,a supported by.th

D oo St BORRRIL FuPARSert bt P o BiOhiate 4R OB R uif g Feave 12
W t15 t fent W foeEt@(@e%cﬂ@ﬁl 1and tAsdehaale tihe PRabiRnfies lof g HRoWDLIbIE N8a of the
brake disk 13 and brakes the rotation of the brake disk 13

Conseqbekeidjsk 13 iy largpsdRamihe digmpienRE thenprojecting seqtion ) el the disveter of the
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side view show ng a state before the brake disk is mounted in and
fixed fFUPRdSsheave. (B) part of Fig. 4 is a side view showing a

stape in which thee Balsh-Hi184 35 3 totidkd @iskt 18 eRPERAY Because of the heating. The

diameter of the through-hole 13a increases to be larger than the outer diameter of the fitting
section 21. Therefore, as shown in (B) part of Fig. 4, it is possible to insert the brake disk 13 to
a position where the brake disk 13 comes into contact with the opposed surface 20a opposed to
the motor 10 in the flange section 20. It is possible to position the brake disk 13 by bringing the

25  brake disk 13 into contact with the flange section 20.

After the position of the brake disk 13 in the axis direction of the sheave 12 is
aligned, the brake disk 13 is cooled to shrink. When the brake disk 13 shrinks, the diameter of
the through-hole 13a of the brake disk 13 decreases. The through-hole 13a of the brake disk 13
fits with the fitting section 21. Consequently, the brake disk 13 is fixed to the sheave 12.

30 In this embodiment, since the thick section 13b is provided in the brake disk 13, it
is possible to prevent deformation such as a warp of the brake disk 13 caused when the
interference fit is performed.

[Comparison with a conventional traction machine]

The traction machine according to this embodiment and a conventional traction



A mechani sm for fixing the brake disk 13 (hereinafter referred to as
"fixing nmechanisn') includes the fitting section 21 and the

t hrough-hol e 13a of the brake disk 13 that ,10fits with the fitting
section 21. In this enbodinent, in order to fix the brake disk 13 to
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of tshe vwhihaks edinsiplelBolfsid1s. Wi th the fitting section 21. Consequently,
the brake disk 13 is fixed to the sheave 12. 30 In this enmbodi nent ,

since the thick SacheetherBand, in thedrctienmaphingd0® pedoedinp ¢k thigembadiment, the
possi b lDF %%ls{l% l%vl(s:‘ntougl efdcflrlt et s'hf%zri]\{esﬂ:ﬁomst € Prr%eézpln% Eeoch&ggrlp gﬁhwateﬁve 1]29’ The

caused hé Tnterference 15 per

convenbiahgalisk 1A brougieiahdonekt Wid etnﬂaﬁ;tddqe tiRePperRd IaEREC2Mopdséd i the
enbodi nent and a conventional traction - - machi ne are explai ned

in corrﬁ&’tt?rs%lwft%ﬂ%hse%%?ow f\riﬂqsgm@alewéééwpobqrww thsbralai sk, 13 and the
.F' o xg?en&gﬁ& @beinsﬂlgqra\ét]%a%ﬁfﬁw ) fccgfdmegefoeﬁﬁ@ BBEHY?%H ;ggpp%'sﬁ@ toa

n the a Irection In the tractron mac accor g Ing
enbodi pmhmmmdelaﬂlml betmeen thet lrekaxdisk Hidr acit therflange tséxeioncdeint the rahventional
traction machi ig. SAis a side view show ng the conventi onal
tracti BRI rf? 00F; g. 5B is a side view showi ng the traction

machi ne accordi Ngefafvé B Sie @EREANNR Me ﬂ?@dﬁé&%ﬁ'o@%é@ﬁ@g\}m A0, sheave 512,

according to this enbodi ment and a conventional traction machine 500
are shpomtion whepnbrakd disk § heofntbe draction ahachine tG(had;qouhngﬂc Khisecriil®@limemat is
an 2(‘?‘;ndlocate81 1sfmlose tOS&IQ c%}clte% Rlem thé (2:1;[(1'80 reE:TtwilcE:nhotrI th\le geave 12 ompared with a position
where the brake disk 513 of the conventional traction machine 500 is located. In other words,
as the brake disk 13 is positioned close to the center N of the sheave 12, the position of the brake

14 that clamps the brake disk 13 is brought close to the center N.

Therefore, the end of the brake 14 of the traction machine 100 according to this
30 embodiment is closer to the center N by length M than the end of the brake 514 of the
conventional traction machine 500. As a result, the total length L2 in the axis direction of the
traction machine 100 according to this embodiment can be small by the length M compared with

the total length LI in the axis direction of the conventional traction machine 500.

Consequently, it is possible to realize a reduction in the size in the axis direction of the traction



The total lengths in the axis direction of the traction nmachi nes 100
and 500 are 10 respectively fromthe ends of the notor 10 and the

notor 510 to ends of the brake 14 and a Jrake 514. The total |ength

of the conventional traction nmachine 500 is LI. The total |ength of

the tragidnpfe MBGRHREsIANLc@AE GADEdcbQarlyth thEMBRdnaR ofite ﬂf@ctloyiﬁ‘i’achme 100.
conventional traction machine 500 is assenbled by bringing a brake

di sk 513uther, cl;tdﬁpasfaublwtq redupethssideand dhomathise oppod P8 en whith thé tra¢teon machine
not or 3#@ @ %F | ange section 520 and fixing the brake disk 513 to

the flange ¥&&on 520 15 with, for exanple, bolts 518.
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between the br ak©tthgjether Jant an thedractign qackive 08 acapding fo tgembodiment, the
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Nin the axis direction o eave a shea osition
whele [shaide fidioskordé3 Hf (Therdforaciti 1srpomab]e| ﬂoeprb@ﬁltahe@uttu- ni;amﬂeit bf she flange
enbodi nent 5 located is close to ter Nin the .axis
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ot her words, as the brake disk 13 is positioned close to the center N

of theugnwse@mzlspmm@mrpdmaoﬁorkri@acbr ake 14 that clanps the brake
di sk 1% és grou 5 se to the center N. Therefore, the end of the
br ake 126 fiﬁ 13?:?111 on machi ne 100 according to this 30 enbodi nent

is @ oser to theAcgidieh nhdaihel RB@HMgNG tah@Borid@nigsismedt dffige presdi® idAAtion is
of the conventional traction machine 500. As a result, the total

| engt hekplaingd tith referance fo Bigs.iGgnans 6B prd Figaét i on nachi ne 100 accordi ng
to this enbodi n’e@.ngs;:ﬁg 81%. §§§|Ié tR/EQVSl (%n%Hll;hlIM %ICE 11’1\@(]&1901}39%11‘1 in the

total length LI e axi I on of 't he ‘comventiona rac
nmachi nera&ifh méchiseqem@ndihy to ite sa:omosﬁnbbﬂmetno of elad prz@ena itivegltiei.i OFigi BA is a
in the axis direct of. the traction._ - - machine 100 and

" :
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:ngh(;lvgg rﬁlﬂée(ilv\lﬁ %dt%tggmpée to reduce the size of the

machi ne room 1 0O1In he traction machine 100 is |located. In the
conventi onal trafig dhisnadtvinheics06howing dstateeindwhich 3hS brakefdisle th the trihaion
S heavemachine according to the second embodiment of the present invention is fixed to the sheave.
The traction machine according to the second embodiment is different from the
traction machine 100 according to the first embodiment in a fixing mechanism for fixing the
25 brake disk to the sheave. Therefore, components related to the fixing mechanism for fixing the
brake disk to the sheave are explained. Components common to the traction machine 100 are
denoted by the same reference numerals and signs and redundant explanation of the components
is omitted.
As shown in Fig. 6A, the driving shaft 11 pierces through a sheave 212. The
30 sheave 212 includes a not-shown winding section provided on a side surface portion of the
sheave 212, a projecting section 219, a fitting section 221, and a flange section 220. A dent
221a is formed in the fitting section 221.
A brake disk 213 is formed in a substantially disc shape. As shown in Fig. 6B,

the brake disk 213 includes a through-hole 213a. The diameter of the through-hole 213a is



5 512 by the bolts 518. The plural bolts 518 are arranged al ong the
circunferential direction of the brake disk 513. Therefore, it is
necessary to secure a space for the boltg_518 in the brake disk 513.
The outer dianmeter of the flange section 520 increases.

On the BEA&Q! (WhABRh the dfahRtdrTFqhd 9&&@%%6}?2@?0 IﬂCtHQBFHk@gilstkOZBh'asgro?ve 214
enbodi nent, the brake disk 13 is fixXxed to the fitting section
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it i% possible td methadeolsiinipg khe beglic dsk Hcionile satwdi ermqulrman is explained.
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the first enbodinment in a fixihg mechanismfor fixin he 25
di sk t @radve 22Realiensehentlyf theghrovplirholectits of diealrakic timk 2h ahd Xhen‘@ttlng section

mechan XI a 0.t he sh e are expl ai ned.
Conponzngreofi)’?%%ﬁd@%qralé ‘5) légﬁ 85%?&&%%3%@6%3% denoted by the sane
refey ence numer aThe aNdng ngRBaAHd dcestuRBant thexRtaPEnBAdiffent RRIudes the dent
conponents is omtted, As shown in Fig. 6A, the driving shaft 11

pi er ce3Zthivimgd 8 HadHieg 3gctionThH, 3be mélﬂmom@d udebe drafst digh@ip and
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a proj I'Ng sec f|t ing sect ange sect|o
220. Azﬂemmuﬂﬂégmmseﬁb¢ned in the f|tt|ng section 221.

brake disk 213 is forned in a substantially disc shape shown
Fig. 6B, the braksedrde pethoddy @aégtege&en9%ﬁgﬁuqbo@8esw§aﬁt ophiress fit and the

di afet %5(1rfgfm$aﬁmgﬁrwg U Lerdd3@23 Band th Fixing member 223 may be combined to fix
the brake disk 213 and the sheave 212. Consequently, it is possible to firmly fix the brake disk
213 to the sheave 212 and prevent the brake disk 213 from coming off the sheave 212. As a
result, safety of the traction machine is improved.
The other components are the same as those of the traction machine 100
25 according to the first embodiment. Therefore, explanation of the components is omitted.
With the traction machine according to the second embodiment including the configuration
explained above, it is possible to obtain action and effect same as those of the traction machine
100 according to the first embodiment.
In the traction machine according to the second embodiment, one fixing groove
30 222 including the dent 221a and the groove 214 is provided. However, this is not a limitation.
Two or more fixing grooves 222 may be formed and fixing members 223 may be respectively
embedded in the fixing grooves 222,
3. Third embodiment

A traction machine according to a third embodiment of the present invention is



formed to match the dianmeter of the fitting section 221. In the brake
di sk 213, a groove 214 sunken fromthe edge of the through-hole 213a
toward the outer side in the radial diregtion of the through-hole
213a is provided. The groove 214 is opposed to the dent 22l1a of the

fitti ngxpRafddantiiicrwheno Flegbrake disk 213 is attached to the sheave
212. 5A net hod of f|X|ngFthe brake disk 213 in the second enbodi ment

is explained. FilAgpartg 1gq8t1$1eﬁ13ntr\e@weh@memtﬂte befiee pbrakedigk skmourged in

B DD By AR RS LR AR 3Pk i

W th aﬁsﬂﬂﬁﬁﬁﬁdjamﬂﬁﬂﬁﬁnaﬂﬂmg@ﬂpOSEd to a notor S|de in the flange
section 220. Wen the brake disk 213 is broug@f into contact with the
oppdsed surface Z)Gdracting mpchinfeazenling tq He Hardperakedianesiisadifferent fione the

igntsh?)%gtﬂ&{ Elfagﬁin%}t()g a?gorﬁﬁl l!oot'ﬂe %ﬁ'g’cz@ﬁoﬁ?ﬂgﬂsﬁdﬂ Qi %%Qch%bﬂrﬁ‘{mﬁoé fbx;ng the

I'XIn
t he demtrak22iisk tarthe theaver 0Eh@ef8fe4 corbpldisatjuelntddyo tie ﬁxmg ﬁtgalchmihﬁ for228ng the
(a key enbedded, i n t he fIXIn oove 222. Consequent
t hroug r%dérﬁz)tfs eéh%ﬂ’ﬁéﬂ%?@ene? KCompengiig comEnen qu#ﬁérae‘\éw Mahing 100 arc
are fiyeghiadgdy ttﬁ'éesaﬁfearjéﬁrgfcé Kumtid zﬁldfdl dinhi Qed jﬁﬁaﬁ@?fﬁﬁ?t&éizof tﬂﬁggﬁgonents
ncl udes nt

fixing nechanlsn1accor Ing to the seco enbo nment
221 f av omdtedn t he flttlng section 221, the groove 214 provided in

the brake disk 2 Slt ne e apposed to the,dent 22la, .ang.
the 71 xi ng. menber 18 SARRERA REIRRe SR Tor i 95 Tectiona R GG AFe hird
The fi hbgdimRinbe@ sAywh 'i‘@(AﬂSa@f S lgrg:e A bfak@ iR 323 ifdMdedl cfohﬁglﬁﬁtlcﬂf &R as
fit and the 20 fixing nmechani smby the fixing groove 222 and

fi xi ng treeeandigurpign ﬁyh%bra&erdtﬁkrﬂelé mgh¢ ssconéh enthodiveendi s?hﬁzi@r%wupmima;lon of
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theissheave 212, Ag sﬁoWﬁ&U tA) p&bEFig. ®fthé BAvingABAft OD plea@RitiBuglSa sheave 312.
i nproved. The ot her conponents are the same as those of the traction

machi ndhegeays 34¢ denleeng nos-shewn winding seatienipiwvided qmaswegpeace portion of the
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according to the ment i nc I'ng t € con I gur
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t hose of the tractio chipne co he firs nbodi. nent
In the traction r?wga %{hﬁ’ﬁpﬁl g et‘ﬁig‘ gg%dﬂd Wéﬁgﬂne&hés explained.
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provi ded. "However, this is not a limtation. Two or nore fixing
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expl ai Bl?idlé/\’bfolﬂgﬁﬂnﬁf enaget Wit ki ofposed surface 320a, as shown in (B) part of Fig. 8, a
groove 314 of the brake disk 313 and the protrusion 321a of the fitting section 321 engage with
25 each other. Consequently, a through-hole 313a of the brake disk 313 and the fitting section 321
are fit. The brake disk 313 is fixed to the sheave 312. As a result, it is possible to easily fix

the sheave 312 and the brake disk 313.

The fixing mechanism in the third embodiment includes the protrusion 32la
formed in the fitting section 321 and the groove 314 provided in the brake disk 313 and

30 configured to engage with the protrusion 321a.

The fixing method by the interference fit such as shrink fit or press fit and the
fixing mechanism by the groove 314 and the protrusion 321a in the third embodiment may be
combined to fix the brake disk 313 and the sheave 312. Consequently, it is possible to firmly
fix the brake disk 313 to the sheave 312 and prevent the brake disk 313 from coming off the



(A) part of Fig. 8 is a front view show ng a state before a brake

disk is nmounted in and fixed to a sheave. (B) part of Fig. 8 is a

front view showing a state in which the brake disk is mounted in and
fixed to the sheave. 5The traction machine according to the third
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metdpod s hyitdghe i nterference fit such as shrink fit or press fit and

the fixing mechani smby the groove 314 and the protrusion 321a in the
third enbodi nent Firstya beetlysihdsi fmadg & dréliedisine! Jhinadke fairdkenddBliment i keplained.

h 312. Co tl it ible to fir. .X th ~ake. di sk
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is inproved. e other conponents are the sane as those
of t hecentat MiGranmpphsadeutioce 4Xempbseg te therthetor 16 it a Bagsdicetian 420.
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conf i ginsatddointdtheXhaé fetioakQd dionh thd SoppGisssitd 6f the RRbAL 0 i fHel fihp@Béktion

effect sanme_as those of the traction nachine 100 according to the
first e¥bdixmibgrake disk 413 and the sheave 412.  As a result, even if the brake disk 413 and the
sheave 412 are large, it is possible to easily fix the brake disk 413 and the sheave 412. The
bolts 423 may be inserted from a surface 413d opposed to the motor 10 of the brake disk 413

30 toward the flange section 420 to fix the brake disk 413 and the sheave 412.

The other components are the same as those of the traction machine 100
according to the first embodiment. Therefore, explanation of the components is omitted.

With the traction machine 400 including the configuration explained above, it is possible to

obtain action and effect same as those of the traction machine 100 according to the first



In the traction machine according to the third enbodi nent, one
protrusion 321a and one groove 314 are provided. However, this is not
a limtation. Two or nore protrusions 323a and two or nore grooves
314 may be provided. 10 4. Fourth enbodi nent A traction
machi nepfedaphéitng to a fourth enbodi nent of the present invention is
explained with reference to Fig. 9. Fig. 9 is a side view
showi ng t he conf ilderpresenh imfentipe is nactimoted adhé smbadiomnti exgplaived heove and
fourth _enbodi of the.prese i.hventi.on. .1 traction jmchi.ne, 400 ..
necor aiio g8 PRdieef « NRRERrRE S SR e e e PRl deprting
machi n&roh@ﬂle%gfrﬂroﬂi;Hé:anz@tfbﬁ@eidrﬂbé& iepae@dictamng. in a fixing mechani sm
for fixing a brake disk to a sheave. Therefore, conponents related to
the fixing mechanismfor fixing the brake disk to the sheave are
expl ai ned. Conponents comon to the traction machi ne 100 are denoted
by the sane reference nunerals and signs and redundant expl anation of
t he conponents is 20 omtted. First, a nethod of fixing a
brake disk 413 in the fourth enbodi nent is explained. As shown in

Fig. 9, as in the first enbodi nent, the brake disk 413 is nmounted in
a sheave 412 fromthe projecting section 19 of the sheave 412.
Thereafter, the brake disk 413 is brought into contact with an
opposed surface 420a opposed to the notor 10 in a flange section 420.
25 Bolts 423 functioning as a fixing nmechanismin the fourth

enbodi ment are inserted into the flange section 420 fromthe opposite
side of the notor 10 in the flange section 420 to fix the brake disk
413 and the sheave 412. As a result, even if the brake disk 413 and
the sheave 412 are large, it is possible to easily fix the brake disk
413 and the sheave 412. The bolts 423 may be inserted froma surface
413d opposed to the notor 10 of the brake disk 413 30 toward the
flange section 420 to fix the brake disk 413 and the sheave 412.

The ot her conponents are the sanme as those of the traction machine
100 according to the first enbodi nent Therefore, explanation of the
conponents is omtted. Wth the traction machine 400 including the
configuration explained above, it is possible to obtain action and
effect same as those of the traction machine 100 according to the
first - 13 - enbodi nent. The present invention is not
limted to the enbodi nents expl ai ned above and shown in the figures.
Various. nodi fications of the enbodi nents are possi ble w thout
departing fromthe spirit of the invention described in patent

claims. - 14 -



Clainms : 1. Atraction machine conprising, a sheave including a
driving shaft, a bearing stand for supporting the driving shaft as
wel | as the sheave in a rotatable manney a notor
arranged on an axial end of the driving shaft to drive rotationally

t he sheaygnd:hrough the driving shaft, a flange section arranged an
end of the sheave axially opposite to the notor, a brake disk

cont actling a sur fAatractn mivdirfel campeissiget i on opp05|te to the notor and
fixed with respect,to th heave t hr h a fixing nechanismto rotate
with the sheavg 5%5“&18? EngP Hﬁaﬁﬁﬁhg the brake disk to brake a
rotation of the hrtkengbtakd for guphp-BlF@né the@iivary SKBE Bt HR11aS aRrHeae ihQ rotatable
claim1, wherein the fixing nmechanismhas a fitting section fornmed on
the surmfaé€hand a through-hole forned on the brake disk to be fltted

onto the fitting,s Kk di e are fix
with respect to ea@ﬁ{ %Erg ?#&S E'fb“a{il Olftsthe%‘ggl S%aft actton™ ﬁaé pihe
accordshgnemmﬁhgiﬁmﬂnvw@ﬁmemn t he brake di sk has a thickened part.

4. The traction machi ne accordi na to claiml1, wherein the fixing
mechani sm has a ddHDES sichan agange él@ﬁéaffﬂw sheayiesE\dy PBPeg to Heior,

brake di sk to fagg, Lo §;Ge c&ﬁ&émgﬁ&rﬁicé @g}%g&l&' c&o@or gal fﬁ)&h? g?oqgﬁand

of the dent and the gr oove trac I on I ne a
cl ai m Iixedmatheespettte tli¢ shieme timmghtalfsmgmeclmnmrroﬁorw&'tmltﬁ dersheavepariche

dj sk to engage wth the
;?g? \r/ﬁ ’SI gzd agr O%ra effgrr c alglpl%ré l?raEe 3 l%to hralée a rotatlgn ((‘):]f thézM brake dlSk

2. The traction machine according to claim 1, wherein the fixing mechanism has a
fitting section formed on the surface and a through-hole formed on the brake disk to be fitted

onto the fitting section, and the brake disk and the sheave are fixed with respect to each other

with a tight fit.

3. The traction machine according to claim 2, wherein the brake disk has a thickened
part.

4, The traction machine according to claim 1, wherein the fixing mechanism has a

dent formed on the sheave, a groove formed on the brake disk to face to the dent, and a fixing
member fitting into each of the dent and the groove.
5. The traction machine according to claim 1, wherein the fixing mechanism has a
protrusion formed on the sheave, and a groove formed on the brake disk to engage with the
protrusion.
6. The traction machine according to claim 1, wherein the fixing mechanism has a
bolt fixing the flange section and the brake disk to each other.
7. An elevator comprising,

a cage movable upward and downward in a hoistway,

a balancing weight connected to the cage through a rope, and

a traction machine on which the rope is wound to move the cage upward and
downward,

wherein the traction machine has,

a sheave including a driving shaft,

a bearing stand for supporting the driving shaft as well as the sheave in a rotatable

manner,



6. The traction machine according to claim1, wherein the fixing
mechani sm has a bolt fixing the flange section and the brake disk to
each other. 7. An elevator conprising ﬁ cage novabl e upward and
downward in a hoistway, a balancing weight connected to the cage
through a rope, angotbrtdrnhbédBn TCHI SCndorAE CRividle sHaAPR a

nove the cage upmarg énd d mnmggﬁ, ﬁﬂeFE|n t he t#&gﬁﬁbn |ne é%?ythe
a sheawbeivedhipdgh thealrgnigshaf, shaft, a bearing stand for supportl ng

the driving shaft wel |. as_t he sheave |n rotataple - 15 -

a notor arranged % oﬁanﬁﬁ segfionerangrd o ﬁ 53??1‘@3%‘ {OPPEsifgtp e motor,
rotationally the ssheRy@isk RbRaihgt hourfiich it wigk Bhiddetsectorf biposite REGE In%tor and
arranged an end of the sheave axially opposite to the notor, a brake

di sk co“medcmhfgsmctsf@rthgsi@am throughfa @ﬂggmelmmmntoopmmth theoshietnes, pmd or

otate with the Sbaveot SPREERER HPRT A Pagt EhEToBRERRE B0 o

brake a rotation of the brake di sk.



