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1DESCRI PTI ON SHEAVE FOR ELEVATOR Techni cal
Field This invention relates to a sheave suitable for
a 2-to-1 roping type nmachi ne rooml ess el evator
allowwng a traction machine to be provided in a

hoi stway. Background Art 10 2-to-1 roping type

el evators are installed in residential buildings,
md-rise office buildings and the like. The 2-to-1
roping type indicates a nethod of hanging a car and a

counter wei ght w thout direct&y connecting a rope to
the.car or the counte eight K éhF15 thé éther hand, a

1-to-1 roping type indicates a nethod of hanging a
car and a counter weight by directly connecting a

rope to the car or thesﬁﬁﬂﬁﬁ?%tﬂ?@QE&ATU% the 2-to-1

roping type elevator, a rope i's wound round a main
sheave connected to the traction 20 machine. An end
of the rope is fixed to a first rope hitch via a first
sheave attached to a | owalePeritbzan ri@f 4t he car and the

other end of the rope is fixed to a second rope hitch

via a sec@hdssheavatavhachedrke thea eauater swekgbte for a

The first and second rope hitches are 25 provided at

uppee-porii onping thpehnashinay whemelbsthelendsoofalhewing

rope are fixed. In other words, in the 2-to-1 roping

typea traction machine to be provided in a hoistway.
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 1-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
maéhine. 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 seccnd 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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2 elevator, the rope supports the car and the counter
wei ght via the first and second sheaves, respectively,
and the car and the counter weight are controlled by

‘use of friction between the main sheave and the rope.

5 1n this structure, since a |load applied to the nmain
sheave is half of entire weight {(i.e. weight of the
car and the counter weight), the rope driving system
such as the traction nachine can be downsi zed. For
this t -t0-1 roping type is nost
suita Heegjsafotcr)brr’t @erzmlf: |enesu|pg)oom Sestg‘leelcea\fata&d \]/a(iﬁecﬁounter
al | oys, 4t hei stway {; quqQ9; jvin t
l(ﬁ&' dasto nanl;q/:éracgscﬁ entl ﬁ%ctu%ﬁe |‘}r$g§§, queg%-secet%ely’ '

and is applie rise

and nmirgh ke off 1681 d dngs andiditgd Ik dhitR81eq by
above-described 2-to-1 roping type I5 el evator,

howevere dfhefrg dis o Peahlem thal rsiitceH& e HARE the rope.
wound round many sheaves the rope has nuch fatigue.

Mor eover, Irf tihies raopendtsirte stiedtd ke ltomMdst=ggb1 iR@Y tdcOrthe

i s caught by grooves of the sheaves. Thus, 20

fri crmieamalsheggisstisnce ifetfeen ttiire wegghand it.lke sleeanes of
is increased by a force of a direction of rel easing

the tHhF SPrafdidspde fCoansert WeAghss ,t réer gppeadeiving

r emar kabl deteriorated. D sclosure of Invention 25

An oByEEETOf a5r E8ent TPRTART B Chd nEo CBRobEdEownsized.

For this 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 wound round many sheaves the rope has much
fatigue.

Moreover, if the rope is twisted the twisted
portion is caught by grooves of the sheaves. 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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a sheave for elevator, capable of reducing fatigue of
ropes, restricting deterioration of specific portions
3 of the ropes and extending the lifetime of the
ropes. According to an aspect of the present

i nvention, there is provided a sheave for el evator,
capabl e of noving up and down car and a counter
wei ght by a rope 5 wound round mai n sheave
connected to a traction machine provided in a

hoi st way,, the sheave, conpri sing: , a_groove in which

t he %éﬁ% R d e S GhE ther ilgi&tdmes aft 468 sepes -
a base; a at | l.ayer_ of . a friction coatin

mat eri al , C?Ocﬁ%?lﬁlé &%ov%%gfp(?r?‘idjésacﬁea@ersesoefq t ﬁélventq‘on’

gr oovg And jwhich helps -a 4tatl 19, . gl %o%enggggggeogf

the rope. According to another aspect of thé preésent

i nvemdvamg tReERd ScRhoy ded arsheave ek ehevate vy a rope
capabl e of nmoving up and down a car and a counter 1§

vei ghioubyl repesi wouadnr guedva RRinhcsheayve canpeatedcho
a traction machine provided in a hoistway, the sheave

conpmiagsihige grpividal ty af hoapewagr,r edpoBlicAgesheapessing:
configured to have grooves in which the respective

rope¢ greofiet tiedyhwichhtorertpeone rfeltatidonship wiathr

the 20 respective ropes, the plurality of

r opePESLPESEARdISHgTashReates basrg andargedaside bgpyer of

si de tg rotate . independently of each other, on a
shaf & aPFalRégdtiBnar9atene BRtEKdadar wahaht A& BsaHided on

VVeiggh'rfaces of the 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 éonnected 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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Brief Description of Drawings 25 FIG 1 is an
illustration of a 2-to-1 roping type elevator

enpl oyi ng a sheave according to a first enbodi nent of
the present invention; 4 FIG 2 is a partially
sectional view showng a structure of a sheave used
inthe elevator; FIG 3 is a parjially sectional view
showi ng anot her structure of the sheave used in the
elevator; 5 FIG 4 is an illustration of a 1-to-1

ropi ng t elevator; and FI.G 5 is a partiall )
segti gnaly%\e;iGe'wzgﬁo?MahéDa&nuﬁlchtstﬁcé”&n sh&qyehowing
accordi t S d [ t, .of .the present

i nvent isg%.uc(li@%geg?o%oggg?ﬂg% m%{(l"rdyilrrf‘gt it eltaﬁéral%ﬁ\yénti on

Enbodi mentgs; 0f + hg pr %%%tiélgéﬁ@é.&QOWalll W8y showing

expl ai ned below wth referen to the acconpanyi ng

dr awizh@® helFistghicEmRedicrert) LpeEh@ ukelS i8Nthe elevator;
illustration of a 2-to-i roping type elevator

enpl oyi ng FaGsheave aecandirg =@ iarf iofst 1emBedi FRptnef type
the present invention. The elevator is machine
roomellegsitamd antiraction mnachine 8 is provided in a
hoi stway 7. A main sheave 1 20 is coupled to a drive
shaft of fH&.t Padsi enpaathiadd v8 seAtpburdl wipwokhpfdung, &
in this enbodi nent) ropes 2a to

structure of a sheave according 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 2d 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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2d are wound round an outer peripheral surface of the
mai n sheave 1. One-side ends of the ropes 2a to 2d are
fixed to 25 a rope hitch 5a via sheaves 4a provi ded
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 5 provided on a counte% wei ght 6. The
sheaves 4a restrict passage of the ropes 2a to 2d

bet ween the main sheave 1 and the rope hitch 5a and

suppzrgrto‘;i far, %d %Dh%%tsehree‘l%/%eqlkﬁairéﬁstri ct passage 5 of

the ropes 2a to et ween sheave 1 and the

rope hitchnpb gnd suppprt G e ' The
rope hitches 5a and Sb%rreégplcrefolv%g;da osnavgé tq%%p t6ﬂpeorrtc;)l%oens 2a

of the N Yadeeh drt NG ML 1 Rdde % Uk hitch 5a
roping type 10 el evator, the ropes 2a to 2d support

the card Junbrithehe it &, WaightsHe aMied 4 8-esheaves dasage
and 4b, respec- tively. The car 3 and the counter

wei ghtf 6 har ecgreisvers, tosidd bartdweehno thel maiuc ketes,veby and
using the friction between the main sheave 1 and the

r opedha nope2diitth Néxtenda ssippoctutdeofcoting eshemieht 6.
used for the 2-to-1 roping type elevator will be

expl aRfedOPR Gitzhes éap@ﬁﬁié%l@r§e@ﬂp@ﬁdhdvbgwa top
showing,a structure of the sheave used in the present
inveﬁpggﬁpn REshE&y 16 T¥8Yr dsponds to the sheaves 4a

and 4b shawn ., . words, in the 2-to-1 roping 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 elevétor 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 4z and 4b shown
in FIG. 1.

The sheave 10 comprises a base 12 having on its
outer peripheral surface grooves lla 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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20 in FIG 1. The sheave 10 conprises a base 12 having
on its outer peripheral surface grooves Ilato lld
whose nunber at | east corresponds to the nunber of

the ropes 2a to 2d wound round the main sheave 1, and
coating 25 layers 13 provided on respective surfaces

of the grooves |Ila to lid of thg base 12. The coati ng
| ayers 13 are formed of lowfriction 6 materials :
helping a rotating action generated on the ropes 2a

to 24, t he sh aves 10 co r|3|n t he

coatl g %%?2%1%%1}9 i dce otflr{gn fgf%?c‘ij Ay the
show.ddbo o G, Ligthe follow ng advantage can be
obt ai ned. The ropes 2a to 2d nove via the sheaves 4a

and 4b i B @ACLOFARNGEy WHd Jhies ot atd %nﬂirfﬂ%%%htcoating

sheave 1, such that the car 3 and the counter

6 mMvewdrs arsl idowWla UG Hepestdwt ofa ther ehe\: in
10 When tension is applied to the ropes 2a to 2d,

t or qUE Q.r at,attiten fiddriqueng s dyameraaiedon dhebrepes:dla

to 2d in a direction of releasing the tw st about an

axi s of eddte ofcrdse deopes.2d mavee 2-a die romavgst yge and 4b

el evator, since the 15 sheaves 4a and 4b and the like

have 18n 3&COTGRIGE viinttAienited athent wWitsthef neke sbpese 1,

2a to 2% 5%? %ﬁe 2a to 2d can hardly nove (rotate)

in aSdc t car 3 and the counter weight 6 move 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
repeatediy 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 greater in accordance with

the difference in diameter between the sheaves 4a and
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releasing their twist. For this reason, a problem

arises that the ropes 2a to 2d in the twsted state 20
repeatedly nake a high-friction contact and specific
portions of the ropes 2a to 2d are remarkably

deteriorated. In the machine roomless elevator, in
particular, since the distance petmeen the main

sheave 1 and 25 the sheaves 4a or the sheave 4b

beconmes shorter the wvariation in tension becones

gr eat i.n.accordance with .the difference in dianeter
bet vve%f ttﬂlee scglefageersenfae aftl A S LI e iHes 2a to
di amajcfrr EQ'% Wagh ltl']fe TonRgs 2!;%1t rezcldSO andﬁl{ I}% lllsk% problem
For thi's reason,_ﬁhere i's a probl'em tHat tThe ropes

can easdd ke doMesd %@%&L@I\?rﬂé’rﬁﬁi%dce&%rﬁno'dé%et lo¥ated.

problem the coating layers I3 5 forned o

Towfrictimn setes ielis agpray datk %4ﬁ%zgdqtg(j&%e%3
. e.

which are in contact with the ropes 2a to [

sur f gwesnaaf dhd ogr-dovdes idm raaddihief dre hasadelbn the

in the sheave 10 (sheaves 4a, 4b) of the present

i nvermtumig cephwd i dhore rex amploen tidfc td iWfiftér emee riopetsesi e 2d
10 between the ropes 2a to 2d is nmade, the ropes 2a to

2d Shoét-hisprdiEicgs on tthe sndcaess 1f tHee 1ddawitnghe base

| ayers 13 in_accordance with the tension so as to

make 1ie idi fth&r ehcévien 10edsibervesalditer 40D nodt kke present
wor ds, for .exanple, even if the anmoynt 15 of the

r oped "YE Oy fgghﬁroﬁPFh@xﬁHWHeshégvgiffﬁ§ence in tension

between the ropes 2a to 2d 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 Z2a 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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greatly varied in accordance with the difference in

di anet er 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 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%@we—quf rqm (:“'n'[%\g:etr\éfI it ed th%5 CN% acegrsélrpsct%3t Igl%t to

coati ng Iayers provi t e sur

reSp%%H%&et%ka%%%fQEtE%%.Q@S%o%%t ?etﬁge§%§e%02a to
are fornmed of coating nenbers of 8 ictio

ﬁHteQUa|SFo&thﬁ%a&b@%ohaY%%%nlafa%%etQo %%lgé EBe2d are
restriction of rotation of the ropes 2a F .

t hi s tndasen, eney ichnt basiogede?actetdd anea Hﬂt%b@@on of
they can easily be rotated in a direction of 5

rel easilegsting thWiesttwishus, Thetser dertatriomaafioapeci Ebecific
portions of the ropes 2a to 2d can be prevented and

t hei PoFitienismefcahebsoprteRdetic Pdetenabkeperarpked ehd
the lowfriction materials of the coating layers 13

are fhgérodafE6ATEeSRR 2O EPFREJeBTFE and the | ike)

and pol yethyl ene_that are enerallﬁpyused w dely as

inding tErFAPbLepPEETPS esdeti Fag mEFEgtion materials
g%ﬁ%& 2 8r8$%g¥|en?%g%g%ggge?F8¥legggggg og ng9n22
(PTFE, ETFE and the like) and polyethylene that are,
generally, used widely as sliding materials. PTFE is
derived from TFE (tetrafluorcethylene) obtained by
processing flon 22 (CHClF5) in thermal decomposition
and 1s produced by suspension or emulsion polymeriza-
tion. ETFE is an alternating copolymer of TFE and
ethylene. If fluocrocarbon 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 cocating layers 13 and

selectively adding either of glass fibers, glass fibers
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and i s produced by suspension or enul sion polyneriza

15 tion. ETFE is an alternating copol yner of TFE and
ethylene. If fluorocarbon resin (PTFE, ETFE and the

like) is especially used for the coating nenbers of

the lowfriction materials, resistance to wear is

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

nol ybdenum di sul fide is added together with gl ass

fiber s.a filler, africti coefficjen n_be .. .
| over Bt B ENHST AOFnS Ko T RO oG Ragas SgulEide
to 2 c e extended by using fluorocarbon resin
(PTF%P éiftﬁﬂgﬁh the like) as the base of the coating

llayers 13 gndhesediqGld @i AMINY eidhehefved @SS configured

fibers, glass fibers 9 and graphite, and gl ass fibers

and el yledenum Ginsuldohee thteo dehe base. the thealder 9b config-
enbodi nent, the sheaves 4a configured to nove up and
downutrkel car mdvendpt badsbeave télke cenhi-gr Feip®d Gohave
nmove up and down the counter weight 6 have been
descbiebed deBcambekde viEewpoithe ofietbeihtinoti che dhinction
restricting the rope passage, however, the sane
advaRrfagéscancaliag beeobpaenpdstrgm ahdeklect okthsheave

' a sheave arranged to Erevent the car from

§

g:i??ﬂﬁaT@aﬁﬁecéBUﬁ%éP Rei GRER1NTHe feaRcaptiesiecher sheave

sheave 10 of _the present invention includes a S

deflé&tSr gnhghgave arranged to prevent the car from hitting
the counter weight). The concept of the sheave 10 of
the present invention includes a deflector sheave.

Even i1f 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.
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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 sane advantage 15
as descri bed above can be obtained by providing the
coating layer 13 of lowfriction materials on the
groove 11. FIG 4 shows a one- tq one roping type

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

and t he co ter Q%W%%§ 6. 9 denotes a defl ector
sheave. as descri bed above can be

obt ai ned k}}’ }gtepl a éengcq%rhd ei'%ﬁ lc?“eor{t Sl}eac o %érvg:strehrﬁqé.nventlon

sheave 10 conpﬁ i coat i'hg 9

aboverdesald hed l.owfyiction naterlals 10 (Second
Enbodﬁhent) Next, ‘a second enbodi ment of the present

i nvention pmd | Is bies deseribed 1 FlG o dy xﬂ%’# | Hdwing
sect i onal V|em15homnng 5 a structure of a sheave

accordistg i e oFeconthe e edigmiti ref tidhe Her eseing
invention. Simlarly to the sheave 10, a sheave 20

showenbdBin@n 5 cforthes pordserito irveatibeaves i4d land ydho the
in FIG 1. The sheave 20 conprises a shaft 21 attached

to thkéeal® d&r 2 sheave EdumtemnweingAtlCe, Sandrresponds to

rope- cor r espondi ng
the sheaves 4a and 4b in FIG. 1.

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 rormed 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 if 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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sheaves 22a to 22d corresponding to a plurality of
(four, in this enbodi ment) ropes, which are arranged
side by side with an equal interval along an axi al

‘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 2d.,wound round the nmain
sheave 1 shown in FIG 1. The shéaves 22a to 22d are
provided to rotate about the shaft 21 independently

of eai toetnrg%rdn Ac“flg]l tngealzsichth/*ecc):{ L?%%V e}reil%fegjr a t%&ﬁl?é%ti r(])f the .

whi ch 't he ropes are .

Oute&dﬁ%jd8¥¥é%8§§&$g£%%dﬂéé'%%a“&? Zﬁprr%%%%ndg%%eration

sheaves 22a to pectively.” I'm this struct'ure
the pirdle kQReNCY QIRONAING ssheavesy 22840 234 ok

t he sheave 20 are capable of 25 rotating | ndependently

of eatlt felrherce Brenrddsildher@n e gar@ivfefn@:re%ﬂ%@ld Rhe lifetime
tensi on between the ropes 2a to 2d fed fromthe main
sheawdg thet hepgesohleembef cxhendickdf.er ence 11 in tension

can be sol ved by independent novenent of the

rope- cor r gsohdissy tchaves 2@ tem22¢t Tfushegehecats @b

of the twist of the ropes 2a to 2d caused by the

di f f éReAeeesn & eiedilestedn sbeafeevent ed and t he

lifetime of the ropes can be extended. Needless to

say, the COfcEFESENY HEVEREAPE 36 NodcHdgdded to the

. .. The ,pr i nv ion | n [im
?gflﬁgh%ﬁlﬁgﬁ gedesc%lgegsgg%ve a% tcgn % mghifightgg

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
scope of the invention. The enbodi nents can be

conmbi ned as nuch as possible and, in this case,
advant ages can be obtained fromthe conbination.

Furt hernore, the enbodi nents 15.contain various
generic and specific aspects of "the invention. Thus,
various aspects of the invention can also be

extr act from appropri at e conbi nat.i of a
pl ur gﬁfe;‘/c 1648 coojﬁgtt%}et %Orﬁ Se!cea e r]ﬁes r(ﬁmsacﬁkc?g)g ieﬁ(ttel%ied by
e”bocfa'@ﬂtistaﬁq{g %ch:haﬂifona%f NNt QRd s extracted

20 by omtting sone o e consti tuent ement s
described in the neans for solving the problem

wel | - known and well-enpl oyed techniques 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 12 lifetinme of the
ropes can be remarkably extended by facilitating the
rotation of the ropes. 13 CL Al MS 1. A sheave for
el evator, capable of noving up and down a car and a
counter weight by a rope wound
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round a mai n sheave connected to a traction machine 5
provided in a hoistway, the sheave characterized by
conprising: a groove in which the rope is fitted at an
outer peripheral surface of a base; and a coating

| ayer of a lowfriction coating 10 material, which is
provi ded on surfaces of the grog%e and whi ch hel ps a
rotating action generated on th rope. 2. The sheave
for elevator according to claiml1, characterized in
that a plurality of grooves whose 15 nunber
correspgnds to ﬁunbe? of a(bﬂﬁﬁéfﬁﬁ§5%f ropes are

formed on -t he put.er__per.i pher.al urface of -the base,
and a pl urtal | t}§ Ko eE"c‘geatijioﬁ:g ﬁlaeyvea?csordf PRSI w—offt)iniﬁvi'l&‘? up

coat ing TRLET iplcAr %rr?i;%\v%%%%;c%r} 'ﬁ%ﬂ\?yﬁ; %?JC%S Abel BBund

plurality of grooves. e shea el evator

accordiig 10 rdh AMRavel Bl el 3Rd a2« GRANAR Rhl-AGHe
in that the low friction coating material is

fl uopeeatiben riesian had stiRe, sheavenkarcel8¥ateterized by
according to any one of clains 1 and 2, characterized

i n tkatpiliwdmacar bon 25 resin is used as a base

material of the lowfriction coating material, and one

of gl ass fi lweroovy dgs whillpdr thandogreaplsi tfettand agl ass outer
fiber and nol ybdenum disulfide 14 is added to the

f | uoP8&aPBEn ale sy fiogse catebpak s agnd

a coating layer of a low-friction coating
material, which is provided on surfaces of the groove
and which heips 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
ccating material, and one of glass fiber, glass fiber

and graphite, and glass fiber and molybdenum disulfide
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filler. 5. The sheave for elevator according to any
one of clains 1 and 2, characterized in that the | ow
5 friction coating material is polyethylene. 6. A
sheave for elevator, capable of noving up and down a
car and a counter weight by ropes wound round a nmain
sheave connected to a traction ggchine provided in a
hoi stway, the sheave characteri zed by 10 conpri sing:
a plurality of rope-correspondi ng sheaves confi gured

to have oves i.n whi.ch the respective ropes are
Frired ST oo S G el Rt ORa e ) £ ndieterial as
respegtivg. ropes, the plurality of rope-corresponding
15 sheaves being arranged side by side to rotate

i ndependent | y &fe eaedhy 0t het, @l%vaai%lafatc%rtﬁq@eQOt Qny ocne

any one of the car and the counter weig
of claims 1 and 2, characterized in that the low-

friction coating material is polyethylene.

©. 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.




