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ropi ng type machine rooml|ess elevator allowng a
traction machine to be provided in a hoistway.
Background Art 10 2-to-1 ropingqtype elevators are
installed in residential buildings, md-rise office
buil dings and the like. The 2-to-1 roping type

indi cates a method of ,hanging & ¢ar ang, § counter
wei ght without directly connecting a ropée to the car

or the counter weight. On 15 the other hand, a 1-to-1
roping type indicates a nethod of hanging a car and a

counter wei ght by diregdpavec GoreiIpVA\T®R ope to the
car or the counter weight. In the 2-to-1 roping type

el evator, a rope is wound round a mai n sheave

connected to the traction 20 machine. An end of the

rope is fixed to a first Taghmikiatlciiivdlal a first sheave
attached to a |ower portion of the car and the other

end of th&hdepenventiboed ned adesedond e vsi e babd eq for a
second sheave attached to the counter mei%ht. The .
first-afdlsEeBRadr Sp@ehimpchdgcarecmygegsogilgdatar allowing
upper portigns of the hoi stway where bgth nds of the

r ope 2ar& 2R ed. mlaﬁhdflﬁertc\/v%’redéﬁfoivﬁdteﬁe 3. @oiflﬁwiah’g

type Background Art

2-to-1 roping type elevators are installed in
residential buildings, mid-rise office buildings and
the like. The 2-to-1 roping type indicates a method of
hanging a car and a counter weight without directly
connecting a rope to the car or the counter weight. On
the other hand, a 1l-to-1 roping type indicates a method
of hanging a car and a counter weight by directly
connecting a rope to the car or the counter weight.

In the 2-~to-1 roping type elevator, a rope is
wound round a main sheave connected to the traction
machine. An end of the rope is fixed to a first rope
hitch via a first sheave attached to a lower portion
of the car and the other end of the rope is fixed to
a second rope hitch via a second sheave attached to the
counter weight. The first and second rope hitches are
provided at upper portions of the hoistway where both
ends of the rope are fixed.

In other words, in the 2-to-1 roping type
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supports the car and the counter weight via the first
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counter weight are controlled by wuse of friction

bet ween the main sheave and the rope. 5 1In this
structure, since a load applied 40 the nmin sheave is
hal f of entire weight (i.e. weight of the car and the
counter weight), the rope driving systemsuch as the
tracti,on chin an_bhe domn3| zed, . Far thi t&gason

the 2-10" deﬁafnﬁﬁ&§| SRR 1 SuitablE & fgunter
”HCh'm{é%%D tl'get ee'ﬁ‘ia}toran‘@'s%%on%ﬂ ' g&‘@%x}e%e '}%' g}e\é@:)ively,

to acco iving system and is appli

many JSesigentigl iy 'tq{en%uﬂt%\ﬁz‘ Me%%hta%‘}emc%nrt'r%Qled by

office buildings and the like. In the above-descri bed

2-t ok QO FEildHI®Nl HhR\R @he RRUWRY@heatRelz@d $h rope.
probl emthat since the rope is wound round nmany

sheaves thm ripe ascuatatre f atiirglee.a MayeDeplidd thee the
rope is twsted the tmﬁsted portion is caught by

gr ooves rofshieteeres heavnes. £ HHusntd@ef miedtghdnali .rees ivsetiginde o £
between the rope and the sheaves is increased by a

f or c&bhef camianekttihen asfuntelreasiiod tt he thewiropeadiving
specific portions of the rope are remarkably

det erSYsrt@e UM $8 Jhg &1 HIRe MACEHH B CAFL é’:ﬂ Semngf zed.

t he res nt. invention i s to praqvide
p % his reason, the 2-to-1 roping type is most

suitable for the machine room-less elevator which
allows the hoistway to accommodate the driving system
and is applied to many residential buildings, low-rise
and mid-rise office buildings and the like.

In the above-described 2-to-1 roping type
elevator, however, there is a problem that since the
rope is wouqd round many sheaves the rope has much
fatigue.

Moreover, i1f the rope is twisted the twisted
portion is caught by grooves of the sheawves. Thus,
frictional resistance between the rope and the sheaves
is increased by a force of a direction of releasing the
twist and specific portions of the rope are remarkably
deteriorated.

Disclosure of Invention

An object of the present invention is to provide

a sheave for elevator, capable of reducing fatigue of

ropes, restricting deterioration of specific portions
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extending the lifetime of the ropes. According to an
aspect of the present invention, there is provided a
sheave for el evator, capable of 5 moving up and down a
car and a counter weight by a rope 5 wound round a

mai n sheave connected to a traction machine provided

SRR St S B SRS GO 005 B BLDRUE R opac.

surface ofy a8 ase,; apd 2 %%g}ei&g J2Yee Hresdn eé'_nvention,

lowfriction coati'ng materi whi ch 1s provi on 10

sur f 86@%c0f; ot RS 091 GRKE aaBH eWRHeC R oRelNEva the! akhPdble of
action generated on the rope. According to another

aspegbvahd @ phesedvn anvent kol at keuates peavh@edyaa rope
sheave for elevator, capable of noving up and down a

car aotnal cowmidern b ineisgetvey coapestwauntd wotmdcéion

mai n sheave connected to a traction nmachi ne provi ded

i n ameghsmwapraviceshéave hodspmiayi, nghea spleavel coyppefising:
rope-correspondi ng sheaves configured to have grooves

in whi grocve respedchydher gpes dse fittedd atwahouter
one-to-aqne relationship wth the 20 respective ropes,

the PeFiahanplofUrdsese 8t 8spardingnsRe&Pesihei ngyer of

arranged side hy side to rotate .iqde ndent|l y ofve cg n

ot hert 1G4 "SIHOPaCPAISE 16 4R *lonTof 1t HE EAPVERGS ©

the i é%éémgfﬂyﬁe groove and which helps a rotating
action generated on the rope.

According to another aspect of the present
invention, there is provided a sheave for elevator,
capable of moving up and down a car and a counter
weight by ropes wound round a main sheave connected to
a traction machine provided in a hoistway, the sheave
comprising: a plurality of rope-corresponding sheaves
configured to have grooves in which the respective
ropes are fitted, with one-to-one relationship with the
respective ropes, the plurality of rope-corresponding
sheaves being arranged side by side to rotate
independently of each other, on a shaft attached to any
one of the car and the counter weight.

Brief Description of Drawings

FIG. 1 is an illustration of a 2-to-1 roping type

elevator employing a sheave according to a first

embodiment of the present invention;
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the present invention; WO 2004/113219

PCT/ JP2004/ 008672 4 FIG 2 is a partially sectional
view showi ng a structure of a sheave used in the
elevator; FIG 3 is a partially sectional view
showi ng anot her structure of t he sheave used in the

el evator; .5 FL.G, 4 '%a% ]é?%%%&ﬁ%%aqf v el %o%lng

r opi ng type eI evator a parti aII

sect i_onal.vi-qw.show, ngh@a puetune gfca sheave.

accordi ng to a sécond embodi ment of the present

i nvention.gprk) Bests Mbge far, 1Gar rs)é'd%@lo@étl tvfi%wl RYSAHRN

Enbodi nents of the préesent invention wl

expl anketchelsewusitiier effer-erc %hte@v*eh@s@@C @ﬁp@mél BJevator;
drawi ngs. (First Enbodinent) 15 FIG 1 is an

i1l ustratirE.ofd d2-atro-11 Ingyiinag itoype £ el dvaioerl roping type
enpl oyi ng a sheave according to a first enbodi nent of

t he prleseror;needt i on. The el evator i s nachine

roomless and a traction nmachine 8 is provided in a

hoi stway IR rfails sheardipllyo sestdomsiledicy sherilpg a
shaft of the traction machine 8. A plurality of (four,

in t BEusHSE; ﬁgn@)sp@§g§ @gcpgdlng to a second embodiment

of the present invention.
Best Mode for Carrying Out the Invention

Embodiments of the present invention will be
explained below with reference to the accompanying
drawings.

(First Embodiment)

FIG. 1 is an illustration of a 2-to-1 roping type
elevator employing a sheave according to a first
embodiment of the present invention.

The elevator is machine room-less and a traction
machine 8 is provided in a hoistway 7. A main sheave 1
is coupled to a drive shaft of the traction machine 8.
A plurality of (four, in this embodiment) ropes 2a to
2d are wound round an outer peripheral surface of the
main sheave 1.

One-side ends of the ropes 2a to 24 are fixed to
a rope hitch 5a via sheaves 4a provided on a lower
portion of a car 3. Other-side ends of the ropes 2a

to 2d are fixed to a rope hitch 5b via a sheave 4b
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mai n sheave 1. One-side ends of the ropes 2a to 2d are
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on a lower portion of a car 3. Qther-side ends of the
ropes 2a to 2d are fixed to a rope hitch 5b via a
sheave 4b WO 2004/ 113219 PCT/ JP2004/ 008672 5 provided
on a counter weight 6. The sheaves 4a restrict passage
of the ropes 2a to 2d between the main sheave 1 and

t he %QB%iEE%C%nS% C%g%ggg?%gﬁéhkh%.car 3. The sheave

4b reéstri ct "'passage opes 2a to 2d between

the min sheayschand 1ol hedionehibel-Sh pd upRas 2a

the counter weig The rope hitches b5a a

provirded 0B k@R tPQr ka@R Qhebhe MobsbWave’robl AtiReh Sa
words, in the 2-to-1 roping type 10 el evator, the

r opesinda si@pdetsipRoichrt B¢ cahe3sagdvkhab geuymtreet passage
wei ght 6 via the sheaves 4a and 4b, respec- tively.

The eodr tBheamdpklie 2eotnt 2d weitgkent thremdinveheave 1 and
simlarly to well buckets, by using the friction

bet wege tropembiitchhédvent sugpolé topesoRates g¢ight ©.
Next, a structure of the sheaves used for the 2-to-1

r opi Aget yopeehdrahes wiel Bnfe SbxpIrgi REQViFLEG op s tap
partially sectional view showing a structure of the
sheaPeriided of (the prds&HeYi dvention. A sheave 10

corr espon%sh tchI1teq:e wsor}%asv,eslndf%haen%—%%-%Lhorv\o%ing type
elevator, the ropes 2a to 2d support the car 3 and the
counter weight 6 via the sheaves 4a and 4b, respec-
tively. The car 3 and the counter weight 6 are driven,
similarly to well buckets, by using the friction
between the main sheave 1 and the ropes 2a to 2d.

Next, a structure of the sheaves used for the
2-to-1 roping type elevator will be explained.

FIG. 2 is a partially sectional view showing a
structure of the sheave used in the present invention.
A sheave 10 corresponds to the sheaves 4a and 4b shown
in FIG. 1.

The sheave 10 comprises a base 12 having on its
outer peripheral surface grooves 1lla to 11d whose
number at least corresponds to the number of the ropes
2a to 2d wound round the main sheave 1, and coating
layers 13 provided on respective surfaces of the
grooves lla to 11d of the base 12.

The coating layers 13 are formed of low-friction
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on its outer peripheral surface grooves 1la to 11d
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the ropes 2a to 2d wound round the main sheave 1, and
coating 25 layers 13 provided on respective surfaces
of the grooves |la to 11d of t base 12. The coati ng
| ayers 13 are formed of lowfriction WO 2004/113219
PCT/ JP2004/ 008672 6 materials hel ping a rotating

act i ner,at ed -on .t r a_te.2d. rranging
fhe SRAESIEY SIS oRBEI 80 ol B0 oRhREIANLNT Lo
placgo_gst@%.§gp§%ﬁs 4a and 4b shown in 5 FIG 1, the

Y,

foll owm ng advant age can be obtained. The ropes 2a to

2d nove Vig, the-Sheavesima ARGAs 1o 1danee et Roating

the rotation of the. main sheave 1, such that the car

3 andaike scauntier paeic@hto 6 MRV ehkRveadnd adawd, 48UkhBgn in
operation of the elevator. 10 Wen tension is applied

to thaa.opes t22 tfelddwingt adgue t@et abnobet obguehelds
generated on the ropes 2a to 2d in a direction of

r el easi ng Titee topiest Zabdut 2ah mawies wifa ddch sofearviees 4a and 4b
ropes. In the 2-to-1 roping type elevator, since the

15 shdavesofglaned A tEndhehgotiakdomapd dheadwilon sbeave 1,
mai ntaining the twist of the ropes 2a to 2d, .the ropes

28 {GUZ R it Faove 000t ACLY VR TdMeSStOR BPYE UP

and down, during operation of the elevator.

When tension is applied to the ropes 2a to 2d,.
torque (rotation torque) is generated on the ropes 2a
to 2d in a direction of releasing the twist about
an axis of each of the ropes.

In the 2-to-1 roping type elevator, since the
sheaves 4a and 4b and the like have an action of
maintaining the twist of the ropes 2a to 2d, the ropes
2a to 2d can hardly move (rotate) in a direction of
releasing their twist. For this reason, a problem
arises that the ropes 2a to 2d in the twisted state
repeatedly make a high-friction contact and specific
portions of the ropes 2a to 2d are remarkably
deteriorated.

In the machine room-less elevator, in particular,
since the distance between the main sheave 1 and
the sheaves 4a or the sheave 4b becomes shorter the
variation in tension becomes dgreater in accordance with

the difference in diameter between the sheaves 4a and
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portions of the ropes 2a to 2d are remarkably
deteriorated. In the nachine room!|ess elevator, in
particular, since the distance-petween the main
sheave 1 and 25 the sheaves 4a or the sheave 4b
becones shorter the wvariation in tension becones

et widh (RE SHeaveeins khaoneisbo prsdtan thetiBlBLCEa o
PCT/ JE200H008672 1,7 4Drcthedif Letenhe iAafbameler propien

bet ween the ropes a to and’t

reas@fqtt Reke rhped Q%ﬁb%%@hl&h%% %@@s%@@eén@a@e%@§hb¥ated
be twi sted and deteriorated. ™ To solve this prob

the coating b@n&@stLQSSP&QkﬂEﬂLO&hbowmkku®blq&yers_13
materials are provided on the surfaces which are in

cont getrmaidt b ft hewrdpestiant ma2dri@ilsearsuptracesicdl chhéhe
grooves 1la to 11d of the base 12), in the sheave 10
(sheaveSatas 4b)chf arke ipr esatbcti might toe. ropes, 2kofo 2d
exanple, if difference in tension 10 between the ropes

2a tdize¢.i surddeest R thpegraves 2da $podikl pLsithgebase
on the surfaces of the coating layers 13 in
accordancédPwittR Fﬁ@aﬁ€n§poﬁs§6a§§stéawaﬁé t R€ the present

dlfferenc n ten mal | er. I n other  words,
exarp TR | { TS afinE a1 18r thodosed Spee gnafension
fed E! ”%%%?t%% ro%%%aﬁ% %olid is made, the ropes 2a to 2d
smoothly slide on the surfaces of the coating layers 13
in accordance with the tension so as to make the
difference in tension smaller.
In other words, for example, even if the amount
of the ropes 2a to 2d fed from the main sheave 1 is
greatly varied in accordance with the difference in
diameter between the sheaves 4a and 4b, the difference
in diameter between the ropes 2a to 2d, and the
difference in tension (difference in elongation) and is
expressed. as the difference in tension, the tension is
dispersed within the entire length of the ropes
including sections from the sheave 10 to the rope
hitches 5a and 5b and the ropes 2a to 2d can be
prevented from being twisted.
Moreover, since the coating layers 13 provided on

the surfaces of the respective grooves of the base 12

of the sheave 10 are formed of coating members of
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di anet er between the sheaves 4a and 4b, the difference
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difference in tension (difference in elongation) and
Is 20 expressed. as the difference in tension, the
tension is dispersed within thq%entire | ength of the
ropes including sections fromthe sheave 10 to the
rope hitches 5a and 5b and the ropes 2a to 2d can be

Pr ev o o0 M PENG INSLED (170 MA0KPIL RIACE S ARt o

t
coating layers provi'ded ‘on” t he surfaces of the

r espechiMe JHOMES ALl RASechariQfn e sheap el 2a ¢
are forr?ed tg%e coegststl ngCttnl13 ers of V\57?'004/ 113219%615o &

PCT/ JRR2004086/4% &d f rdvdd arF mdeed e Adheo 2d are

coating layers 13 act to relax the restriction of

r ot atdvarst@fd,t hhdopes Z2adidy 26 foatddd S easiite®ViRm of
if the ropes 2a to 2d are tw sted, they can easily be

r ot atred dasimgitthectivarstof  Sined, e akd ey itdyes Hiwirstaf Hpugific
deterioration of specific portions of the ropes 2a to

2d carrie grevehtBee arabes Wai rtd iXcetdare leapdserented and
extended. Preferable exanples of the lowfriction

mat eritgis IgffatHane st My 1sgi@nsierd are f1 uorocar bon
resin 10 (PTFE, ETFE and the like) and pol yet hyl ene ,
t hat are, P%@y%,em% dh ytl'gg ]ﬁw—dﬁlhlgctlon materials
(1ot 1t 155 GEETy B o By T SRGRSESg: Fio o2
(CHGJ%@Fﬂ;]ﬁﬂﬁgrgﬁd(¥%éﬂﬂ¥§gfiéﬁh prolyethylene that are,
generally, used widely as sliding materials. PTFE is
derived from TFE (tetrafluoroethylene) obtained by
processing flon 22 (CHClFp) in thermal decomposition
and is produced by suspension or emulsion polymeriza-
tion. ETFE is an alternating copolymer of TFE and
ethylene. If fluorocarbon resin (PTFE, ETFE and the
like) is especially used for the coating members of the
low-friction materials, resistance to wear is improved
by adding glass fibers to the fluorocarbon resin as
a filler.
In addition, if graphite or molybdenum disulfide
is added together with glass fibers as a filler,
a friction coefficient can be lowered.
In other words, the lifetime of the ropes 2a to 2d
can be extended by using fluorocarbon resin (PTFE, ETFE

and the like) as the base of the coating layers 13 and

selectively adding either of glass fibers, glass fibers
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like) is especially used for the coating nenbers of
the lowfriction materials, resistance to wear is

i nproved by adding glass fibersgto the fluorocarbon
resin as 20 a filler. In addition, if graphite or

nol ybdenum di sul fide is added together with gl ass

fiber fiisld er, fri gL fLicient ; ;
Iomef%l.%Fﬁquhé? ﬁ%@hgﬁa%%e%ﬁP g%iﬁ%ﬁoﬁggﬁ%%ggggsdégulflde
to 2d, 35, L e extended by using fluorocarbon resin

(PTFE,” ETFE and the |ike) as the base of the coating

| ayers 13 andnhesetiadd Wb Add i ehfved ass configured
fibers, glass fibers WO 2004/113219 PCT/ JP2004/ 008672

9 andgrRpR b aard dehas she kers jarthdehebderdme 4b config-
disulfide to the base. In the first enbodi nent, the

sheavessd & oc anfvieg upe ind alommy éhep canuch tedawwetikyl tc &r have
and the sheave 4b config- 5 ured to nove up and down
t he dmant ereswiigled.6c Havm bden vdespoiinéd o fFtdbwm tfhection
vi ewpoi nt of the function of restricting the rope
pass&@fe rHFRREEEING RASs vPe RPpFERdsge howevairso the same
obtai ned from a deflector sheave (i.e. a sheaye
ar r afgERE A5t SPEhE Lite PaPPIedMeR (itiofy @ ¢ flretor sheave
counter weight). The concept .of the sheaye 10 of. the, ..
pr eseit: 3 nVBrIGHTS REFGHEE Ca W@eFISTEGE SNgasr from nitting
the counter weight). The concept of the sheave 10 of
the present invention includes a deflector sheave.
Even if the sheave 10 has a groove 11 correspond-
ing to a single rope 2 on the outer peripheral surface
of a base 12 as shown in FIG. 3, the same advantage
as described above can be obtained by providing the
coating layer 13 of low-friction materials on the
groove 11.
FIG. 4 shows a one-to-one roping type elevator.
In the one-to-one roping type elevator, the ropes 2a to
2d are directly connected to the car 3 and the counter
weight 6.
9 denotes a deflector sheave. The same advantage
as described above can be obtained by replacing a
deflector sheave 9 with the sheave 10 comprising the

coating layer 13 of the above-described low-friction

materials.



Even if the sheave 10 has a groove 11 correspond- ing
to a single rope 2 on the outer peripheral surface of

w@2mase21® as shown in FIG 3, the sane advant BOEJPRB4®S672

10

15

20

25

descri bed above can be obtained by providing the

coating layer 13 of lowfriction materials on the

groove 11. FIG 4 shows a one-tgmone roping type

el evator. In the one-to-one roping type elevator, the
ropes 2a to 20 2d are directly connected to the car 3

and the co Ler 4 h denotes a defl ector

sheave. e sane a va age as descri bed above can be

obt ai ned pla ' .
sheave mkﬁés*ntér. LR P, Tagee dy¥shin dBvention
aboverideseyd bedd fft[lctlon materials. WO

2004/ 113219 PCT/JP2004/008672 10 (Second Enbodi ment)

Next, a secend senodi Banticfl hhedytasenll viweNtdmving

will be described. FIG 5 is a partially sectiona

Vi ewas kawiuagure afstr uticarve elccarshieaveéocacher dicagndo

the second enbodi nent of the present invention.

Si m lembloglimentthef $heaveeb@nta isveare o200 skdwd liarlil Go the
5 corresponds to the sheaves 4a and 4b in FIG 1. The
sheav®@eayecdipr ies 6heavehailt showat ttachdd -t & Ceereppopgls to

3 or the counter weight 6, and rope correspondlng
the sheaves 4a and 4b in FIG.

The sheave 20 comprises a shaft 21 attached to the
car 3 or the counter weight 6, and rope-corresponding
sheaves 22a to 22d corresponding to a plurality of
(four, in this embodiment) ropes, which are arranged
side by side with an equal interval along an axial
direction of the shaft 21.

The number of rope-corresponding sheaves 22 a to
22d is equal to the number of the ropes 2a to 2d wound
round the main sheave 1 shown in FIG. 1. The sheaves
22a to 22d are provided to rotate about the shaft 21
independently of each other. A plurality of grooves
23a to 23d in which the ropes 2a to 2d are wound
are formed on outer peripheral surfaces of the
rope-corresponding sheaves 22a to 22d, respectively.

In this structure, the plural rope-corresponding
sheaves 22a to 22d of the sheave 20 are capable of
rotating independently of each other. Even 1f there is
a difference in tension between the ropes 2a to 2d fed

from the main sheave 1, the problem of the difference
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direction of the shaft 21. 15 The nunber of
rope-correspondi ng sheaves 22 a to 22d is equal to

t he nunber of the ropes 2a to Zﬁlmound round the nmain
sheave 1 shown in FIG 1. The sheaves 22a to 22d are
provided to rotate about the shaft 21 independently

of e3gh QL Nel, %fga' (r)ea'zc,ié}l)(re%f g %&‘é%}reé%re%?ta ﬁg%gﬁ%%ti B the

whi ch 't he ropés are orme

OUte&dﬂ@jdgyyé%2§§§$gf%%a%%stQ@a Pecor r gspandifig e ration

sheaves 22a to spectively. In this structure,

the plurdle RQASICRH @IRORYIRG 2sheaves 22ad@ 24d tok
t he sheave 20 are capable of 25 rotating independently

of eaglF firkeice Bvendrfsitoheran de prévidndieened fthe lifetime
tensi on between the ropes 2a to 2d fed fromthe main
sheaveg the hepersollaembef dxtendicdf.er ence WO 2004/ 113219
PCT/ JP2004/ 008672 11 in tension can be sol ved by
i ndependeMearbhastrento afayt/hehe gperagtr eshoridi mjheshay &9
22a to 22d. Thus, generation of the twi st of the
r opesZd ude 2@ @&ﬁg@?t@} theav@i-f f erence in tension
can be prevented and the lifetinme 5 of the ropes can
be ext endéhe WEHABEs T Yhion HS diticdpmidied He the
S A SRR i S ShSPYSn T AT 1
various manners without departing from the spirit and
scope of the invention.
The embodiments can be combined as much as
" possible and, in this case, advantages can be obtained
from the combination. Furthermore, the embodiments
contain various generic and specific aspects of the
invention. Thus, various aspects of the invention can
also be extracted from any appropriate combination of
a plurality of constituent elements disclosed in the
embodiments. For example, if an invention is extracted
by omitting some of the constituent elements described
in the means for solving the problem, well-known and
well-employed techniques will compensate for the
omitted portions in accomplishment of the extracted
invention.
According to the present invention, as described

above, variation in tension caused together with

operation of the elevator can be reduced, and the



enbodi nents descri bed above and can be nodified in 10

various manners w thout departing fromthe spirit and
w@ewpa1x2i9 t he i nvention. The enbodi ments can bRCT/JP2004/008672

conmbi ned as nuch as possible and, in this case,

advant ages can be obtained fromthe conbination.

Furthernore, the enbodi nents 15q¢ontain various

generic and specific aspects of the invention. Thus,

vari ous aspects of the i nvention can al so be

extr thf%c{ ;{orgfanc)h R Ic%eb%o'}%&n%%éa%ﬁ extnded by

plura ity of constitue t el enent’s cl ose
enmbodiENti%a tholy SHAMRatibnddd BrentipRd. S extracted
20 by omtting some of the constituent el ement s
described in the neans for solving the problem

wel | - known and well-enpl oyed techni ques w ||
conpensate for the omtted portions in acconplishment
of the extracted invention. 25 According to the
present invention, as described above, variation in
tensi on caused together with operation of the

el evator can be reduced, and the WD 2004/113219

PCT/ JP2004/ 008672 12 lifetinme of the ropes can be
remar kably extended by facilitating the rotation of

t he ropes. WD 2004/113219 PCT/JP2004/008672 13 CL A
I MS 1. A sheave for elevator, capable of noving up



and down a car and a counter weight by a rope wound
round a mai n sheave connected to a traction machine 5

w@e@viittdRed® i n a hoi stway, the sheave charact er i R€OJIRP04/008672
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15

20

25

conprising: a groove in which the rope is fitted at an
outer peripheral surface of a base; and a coating

|l ayer of a lowfriction coating{340 material, which is
provi ded on surfaces of the groove and whi ch hel ps a
rotating action generated on the rope. 2. The sheave
for elevator according to im 1 aracterized in
that a plurality of groovegiaﬁg%é[f%%ﬁunber

corresponds t o &S Mo PldUAlddY Qi &Féﬁ%fb@f{o‘%ring up

formed on the outer peri pheral surface of t ase

and & WAl Y Rfr GoRL NG huadess wefi ghite Yyowt frid 'w%ﬁhnd
coating material are provided on the surfaces of the

pl ur aldund ef ngrieokesavR0 cdnnkhe csheave frondliewteichine
according to any one of clains 1 and 2, characterized

i n thpatovtikieed dw af hiodtsitora yG odthienghrmtvey ichlarnasterized by
fluorocarbon resin. 4. The sheave for el evator

accordimpy itsgngny one of clains 1 and 2, characterized

in that fluorocarbon 25 resin is used as a base

mat eri al of HUROVOWT MIdtGhortheodtdnfy ifatfdtitad anhdromaiter
of gl ass fi ber, ass fiber _and graphite, and gl ass

fi bePSHPhHadIAD &%ﬁéﬁcﬁ S B f&SRO 2664/ 113219

PCT/JPZOO4/OOS%1ng ayer of a low-friction coating

material, which is provided on surfaces of the groove
and which helps a rotating action generated on the
rope.

2. The sheave for elevator according to claim 1,
characterized in that a plurality of grooves whose
number corresponds to number of a plurality of ropes
are formed on the outer peripheral surface of the base,
and a plurality of coating layers of the low-friction
coating material are provided on the surfaces of the
plurality of grooves.

3. The sheave for elevator according to any one
of claims 1 and 2, characterized in that the low-
friction coating material is fluorocarbon resin.

4. The sheave for elevator according to any one
of claims 1 and 2, characterized in that fluorocarbon
resin is used as a base material of the low-friction
coating material, and one of glass fiber, glass fiber

and graphite, and glass fiber and molybdenum disulfide



is added to the fluorocarbon resin base material as
filler. 5. The sheave for el evator according to any

wop@4/1oR21c] ains 1 and 2, characterized in thatPEChaP2001908672
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15

5 friction coating material is polyethylene. 6. A

sheave for elevator, capable of noving up and down a
car and a counter weight by ropeg wound round a main
sheave connected to a traction nmachine provided in a
hoi st way, the sheave characterized by 10 conpri sing:

a pluralddie Ol 4 aRgs %ﬂ{]o%:%%%%o%g A83Ves, s Lol gyrsd
to have grooves in whi'ch the respective  ropes are
fitted,;W,th one-to-one relationship with the

respective ropes, the plurality of rope-corresponding
15 sheaves; beimg: afHaRged s da daided LR} &0 any one

i ndependently of each other, on a shaft attached to
any omelefirdde card and dhhe eowititfeddirgthat the low-
friction coating material is polyethylene.

6. A sheave for elevator, capable of moving up
and down a car and a counter weight by ropes wound
round a main sheave connected to a traction machine
provided in a hoistway, the sheave characterized by
comprising:

a plurality of rope-corresponding sheaves

configured to have grooves in which the respective

ropes are fitted, with one-to-one relationship with the

respective ropes, the plurality of rope-corresponding

sheaves being arranged side by side to rotate

independently of each other, on a shaft attached to any

one of the car and the counter weight.



