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1 DESCRI PTI ON SHEAVE FOR ELEVATOR 5
Technical Field This invention relates to a sheave
suitable for a 2-to-1 roping type machine roomless
elevator allowing a traction machine to be provided
in a hoistway. Background Art 10 2-to-1 roping type

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

counter weight wtho [ tdy cting a rope to
the car or the count ;Br E\?ves‘lr gﬁtﬂ IOwE‘;%gnfhé Tt her 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 theguit efopvgighfard the 2-to-1
roping type elevator, a rope is 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 | oWerchpdrddlorriaifd the car and the
other end of the rope is fixed to a second rope hitch

via a setbhd invapelant achediesotvhe sbeaveerswirRiaghte for a
The first and, second rope hitches are 25 provided at .
uppert ot t1UNEBf LYRe HerBinayraneréecsst klesatisrohlibeing

roes19¥§2g£3§xkachine 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 1is
_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



In other words, in the 2-to-1 roping type 2 elevator,
the rope supports the car and the counter weight 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. In
this structure, since a |load applied to the main
sheave is half of entire wedght (i.e. weight of the
car and the counter weight), the rope driving system
such as the traction machi ne can be downsized. For

eV [ A e HaRh FBEh EPRbatBl GAECRORNFBhe ERERE via
i t t I\ t d |
che (T N GRS PR AP BiaiRge” BT ARE oe qne

the dBhtdse:Of Jnhceuilbings: pngd ﬁgeuéi—‘:kgf EPiLP8on petween
above-described 2-to-1 roping type el evator, ﬁomever,

the mdief &sHeénwve prablei thale since the rope is wound round
many sheaves the rope has nmuch fatigue. Mreover, if

tIhe thape dtsrdotsted $irecd Wi Stedd pappl 08d 6 €Rgghtiby
grooves of the sheaves. Thus, frictional resistance
sheavsetiedmthe f opd iared wedigtghebdves. ivweigitr eaSethe byara and
force of a direction of releasing the tw st and
the cEHigy "ot bnstled raperdpévaprg sEmAtekablgh as the

deteriorated. Disclosure of |nvention Exanple
tractdiBodidnee fon %@ FeEssAE ety Rt dh1Ssd@e B pridia deto-1

ropin% St%aeveisf orrrtose"cI esvl?llge{bleca:a gP' Ehgfmachine room-less
'eievator 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 fatique.

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.f@markably deteriorated.

Disclosure of Invention
Example embodiments of the present invention
seek to provide a sheave for elevator, capable of
reducing fatigue of ropes, restricting deterioration of

. specific portions
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reduci ng fatigue of ropes, restricting deterioration
of specific portions 3 of the ropes and extendi ng
the lifetinme of the ropes. According to an aspect of
the present invention, there is provided a sheave for
el evator, capable of noving up and down a car and a
counter weight by a rope 5 wound rpound a mai n sheave
connected to a traction nmachine provided in a

hoi stway, the sheave conprising: a groove in which

the r tweft a . i pheral .surface_ of
a basgfeand a %%ﬁ?i%%d|§§g§£§§ngg%%83EﬁﬁﬁgﬂﬁsnOéoghpn§0pes.

material, whtehbrdsngroyi dgd riaces of the. .
groove and which he?ps a ro?g ?%8.%%agﬁﬁoﬁrggﬁgFaﬂ@Hentlonr

on théheope iAquosdidgito FROLPEr rasp he
present invention, there is providedggggggg%é fgpable of

el evat®Vine aprals red odowrova n@aypaﬁadadgwn@ega&e%ggtaby a rope
counter 15 wei ght by ropes wound round a main shéave
connedPG dound raadtd ion stecdveecpnovided £ @ traction

hoi stway, .the sheave conprising: a plurality of

r ope- BFPediSo RidYd At aves: o tgay edche Slayevgr 06MBE1ising:
in whic r%%%_respeﬁékye ropes are fitted, with

one-t 6- ane re&l af §stip Whe Farre 29 fespettavean opeser

the phural f _rope-correspondi ng sheaves being
arr an‘geg Elﬁ%}éagy sélirgé‘cteo Yoratkase ndptrlerrdying bagdr of

ot herz 98w3f§@@EEoﬁtE%%%%%gt%a nrial, which is provided on
surfaces of the groove and which helps a rotating.
action generated on the rope.

According to another aspect of the present
inyention, there is provided a sheave for elevator,
capable of moving up and down a car and a counter
weigh# by ropes wound round a main sheave §Onnected‘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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one of the car and the counter weight. Brief
Description of Drawings 25 FIG 1 is an illustration
of a 2-to-1 roping type elevator enploying a sheave
according to a first enbodi nent of the present
invention; 4 FIG 2 is a partially sectional view
showi ng a structure of a sheave used in the el evator;
FIG 3 is a partially sectlonaI4V|eM/shOMAng anot her
structure of the sheave used in the elevator; 5 FIG 4
Is an illustration of a 1-to-1 roping type eI evat or;

“and FI G §G| S 2a isard iR 1 b alelet i sl 1 anaky Shewi Hepwing

t t di ng. to a_second enbodi nent
o Eretificle | Esgﬁ%h%ﬁa%%i@sggﬂsf%a@ e ng
Qut the | ty Enb ts o resent
i nvent |eonﬂﬁlnl3 i >Pp510d5 }geﬁ%%wq Ve]fee“f e"?ﬂ:cé’”t‘bg

theaﬁ%%ﬂgga%¥%ﬁ%tugr FnQ%f %@ ropln Tent)y 19 Kl o ;

1isanillustration o type elevato

enpl oyi ng1a sheawe a@pqqudjsrtgfamcﬁl fdgst ¢ et;;swld %ng"ftype

the present invention. The elevator Is mac
roosike@ssoandaadtraction mnachine 8 is provided in a
hoi stway 7. A main sheave 1

FIG. 5 is a partially sectional view showing a

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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20 is coupled to a drive shaft of the traction machine
8. Aplurality of (four, in this enbodinent) 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 25 a rope hitch 5a via sheaves 4a
provided on a lower portion of a car 3. O her-side
ends of the ropes 2a to 2d are>fixed to a rope hitch
5b via a sheave 4b 5 provided on a counter weight 6.
The sheaves 4a restrict passage of the ropes 2a to 2d
bet wEew ides! wmi 2 sleamier]l waridshthes rope hitch 5a and
support the car 3. The sheave 4b restrict Eassage 5 of
t he r oped®a & Ve Dangets thicc e as stgaver 1thadropae 2a

rop hbtcﬂ b and upport the counter weight 6. The
r op&ChitFché W§§na SHafe RN edé'dad}gatl?%pro%rli*Jr‘b‘FP 5a

f t t t 2-t0-
?op%ﬁg t?%%of %GV§%3$ er %é%t%giﬁF§ﬁﬁﬂﬁﬁtpassage
th h th h
Mecgatnd NS %%“%ﬁabg@ae%% T
wei ght Qo@@ehqﬁ—_lc%e@,b a%dﬂét@'ﬂdﬂré OchVéech &é{
eave 1 and t

using the friction between the main s
ropesea@ope AdichesNedt ardl S vatding-Rfidde &heefw’@&p

used for the 2-to-1 roping type elevator w ||
exppairnédn of the hoistway 7.

In other 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
bétween 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 secticnal view showing a
structure of the sheave used in the present invention.
A sheave 10 corresponds to the sheaves 4a and 4b showﬁ
in FIG; 1.

The sheave 10 comprises a base 12 having on its
outer peripheral surface grooves 1lla to 11ld 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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FIG 2 is a partially sectional view show ng a
structure of the sheave used in the present invention.

A sheave 10 corresponds to the sheaves 4a and 4b shown
20 in FIG 1. The sheave 10 conprises a base 12 having
on its outer peripheral surface grooves Ila to lid
whose ' nunber at |east corresponds to the nunber of

the ropes 2a to 2d wound roundet he mai n sheave 1, and
coating 25 layers 13 provided on respective surfaces

of the grooves Ila to Ild of the base 12. The coating

| aymesetdadme Hedmmiedy of dovetfirigtaon & f@teravds on the
hel ping a rotating action generated on the ropes 2a

t o Z@PeBy 2ar rtandgicdhg t he sheaves 10 conprising the
coating _layers 13 in place of the sheaves 4a and 4b
shown i nBy Axganginhd el 3hwd frs ablV apemgel eang behe coating
obtﬁined. Ige ropes 2a to 2d npve via the sheaves 4a

and 128 Ln 1ac ddy &: Vit Fhsheha s ot oind ntb nglhewn in
she 1 ch t t.he car 3 and the counter wei ght

5 g upr THE Ao i RGEREERS G boF M e Leor

10 Wen tI'%%S' ) dsd 2%0@%%%0@% e?ptel*?ez ée?ve?g’tla and 4b
torque (rotation torque) is generated on e ropes 2a

to 26 kBcBrébhee! AR O HLlRASING | NEr IS 2RPU L &l e 1

axi s of each of the ropes. !
such that the 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 torqué) is génerated 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 1like 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
repeatedliy 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 becomeé greater in accordance with

the difference in diameter between the sheaves 4a and
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In the 2-to-1 roping type elevator, since the 15
sheaves 4a and 4b and the |i ke have an action of

mai ntai ning the twist of the ropes 2a to 2d, the ropes
2a to 2d can hardly nove (rotate) in a direction of
releasing their twist. For this reason, a problem
arises that the ropes 2a to 2d in the twsted state 20
repeatedly make a high-friction7contact and specific
portions of the ropes 2a to 2d are remarkably
deteriorated. In the machine roomless elevator, in
par thoultdre disifreendre B sl bamet det pebreehethai nopes 2a to
shegye 1 and 25 the sheaves 4a or the sheave 4b

becdites Bhortt tHee - varattlohs | ieeensi ohhipeeohesa problem
et BT (e SHER/S 47h S 3, CEHBCar T Fof cREET Forated.
di t t t t

For thi s Toabon e (Hehe TETRlgPobr e CoRALNE iaysﬁasw

can easidd die o stedang, deb erl pral ede T9- 891484 B Sene
problem the coating layers

| owsfurifeidean Wit @l ials B & provideg: on £1'i‘§ réﬂ%éaﬁgsto 2d
which are in contact with the ropes 2at I.e.

surfaces cfudhe-dy evaenhd lard®rddd pf ’E(S‘el:t@s@f 42d ' base
in the sheave 10 (sheaves 4a, 4b) of the present

i nvéai,onn s sHeaveeXaiplsheafedi 44 eraprect nchensiOfent
10 between the ropes 2a to 2d is nade, the ropes 2a to
2d invention. Thus, for example, if difference in tension
between the ropes 2a to 2d is made, the ropes 2a to 2d
smoothly slide on the surfaces of the ceating 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 grocoves of the base 12

of the sheave 10 are formed of coating members of
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snoothly slide on the surfaces of the coating | ayers
13 in accordance with the tension so as to nake the
difference in tension smaller. In other words, for
exanple, even if the anobunt 15 of the ropes 2a to 2d
fed fromthe main sheave 1 is greatly varied in
accordance with the difference in dianeter between

"t he sheaves 4a and 4b, the diff®rence in dianeter

between the ropes 2a to 2d, and the difference in
tension (difference in elongation) and is 20 expressed
as tRE-Ericéiencaateriedsionha wateingy dayesrs 13 act to
di spersed within the entire length of the ropes

i ncFGdPRg thectieshs ittdmmy vd Sindate oro afo fihife Hamss 2a to
hitgges ga an%{Sb and the ropes 2a to 2d can be

pr e8nt ed °fr M B RGSPRr sEEER 25 Mredriies dande task are

coatij.ng.laye 13 provided on the surfaces of, the .
oLl Rg LRy SRS RRPUR 0 Re Tt B B dlirs o of
are f at.| nme of OW-f.ricti .
naté%?%?ggn hg%%ogbﬁgé'lg?@%%’l?é%ﬁgﬁ%¥a¥%r%fﬁ?ﬁgelelc

resphietbag ek rtﬁ%_atr'b?@so@at he, rQQP%Scngyet re%%‘nt':e?f gnd

this reason, even if the ropes 2a to 2d are tws ,

t heyhean easekymbechat akedxirnddi rection of 5
releasing the twist. Thus, deterioration of specific

porti onsPokfeheblepesaddlee 24 aar bewreventiesh akderials
their lifetime can be extended. -
of the coating layers 13 are fluorocarbon resin
(PTFE, ETFE and the like) and polyethylene that are,
generally, used widely as sliding materials. PTFE is
derived from TFE (tetrafluoroethylene) obtained by
processing flon 22 (CHClF2) 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 ccefficient can be lowered.
In other words, the lifetime of the ropes 2a to 24
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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Preferabl e exanples of the lowfriction materials of
the coating |layers 13 are fluorocarbon resin 10 ( PTFE,

- ETFE and the |ike) and pol yethyl ene that are,

generally, used widely as sliding materials. PTFE is
derived from TFE (tetrafl uoroethyl ene) obtained by
processing flon 22 (CHC1F2) in thermal deconposition

and i s produced by suspension of enul sion polyneriza

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

| i k8N4 graehddical [2dusidd sfort ibre T gatd mp Imdserun ofisulfide
the_ | friction materials, resistance to wear is
inp?:f))v%\{-e %ﬁsﬁdding glass fibers to the fluorocarbon

resin as .20 filder. In addition, .if graphite or ,

nol ybdenl}rzrﬁ &?%euléflir & %H?Oé%d%%lq’od&%e%‘?/ﬁ&f% giagentigured
fibegs a.tiller fricti ef fjci.ent_.can be .

I ovng)eg.@%’IenLl tﬁé{r@1 \%)r% s,tht%hé%rkl %gtalnr?iecco HEFT S spnfio-

t 2 d ' |
BrEcdEec e R PEF IR L OB SRIRn ¢ SR

| ayBesnldeand i bsal. ecirval Y HaddiiRg, i ithel of hgl 888 ction
fibers, glass fibers 9 and graphite, and glass fibers

andofiokgbdenomidigsthti depet @alhe Rasecwdvdhe thid Same

enbodi nent, the sheaves 4a configured to nove up and

dowadvhetege Baandlshebshedte idledcdionga deflector sheave
(i.e. a sheave arranged to prevent the car from hitting
the counter weight). The concept of the sheave 10 of
the present invention includes a deflecto; 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.
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radvant age as descrl

5 ured to nove up and down the counter weight 6 have

been descri bed. Fromthe viewpoint of the function of
restricting the rope passage, however, the sane

advant age can al so be obtained froma defl ector sheave
(i.e. a sheave arranged to prevent the car from

hitting 10 the counter weight). The concept of the

sheave 10 of the present invendfion includes a

defl ector sheave. Even if the sheave 10 has a groove

11 correspond ing to a single rope 2 on the outer

peri pher dlSearichdambastingeridase 12 as shown in FIG 3,

the sane _advantage 15 as descri bed above can be

obt ai ned I\thr @w%ﬁcﬁ@q FenRshkeTy | @y drhel P rgfsent invention
Iom#frlc mat e s on the groove 11. FIG 4 shows

a oHélgo 8n eF&ﬁl%G%type el evat or . In t he one-to-one

pes_ 2 20 2d are

t | to
P eos) A% o e i & ol SRS &R Pl it ayoving
vei ght; 16,9 dengtes % Ll glv%b he, %%%nd
above can t ained

r epkAgbBdmantdefl eqko r%%%%&?f%ﬁ@ﬁﬁhﬁ$e %ﬂ%ﬂﬁ%f%& to the
conprising the 25 coating layer 13 of th

abogRedescnibed bﬁé@bélle%%owEEHE{@@bS-51Qor&%%5aﬁhs to
Enbodi nent) Next, a second enbodi nent of the present
i nveéhei eheaves 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 axiai
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 if there is

a difference in tension between the ropes 2a to 2d fed

rfrom the main sheave 1, the problem of the difference
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will be described. FIG 5 is a partially sectiona
view showng 5 a structure of a sheave according to
the second enbodi ment of the present invention.
Simlarly to the sheave 10, a sheave 20 shown in FIG
5 corresponds to the sheaves 4a and 4b in FIG 1. The
sheave 20 conprises a shaft 21 attached to the 10 car
3 or the counter weight 6, andllope-corresponding
sheaves 22a to 22d corresponding to a plurality of
(four, in this enbodi nent) ropes, which are arranged
si déNbyeSsdenniceR aie equaled Mterivalereote mevdmént of the
direction of the shaft 21. 15 The nunber of

r opéoé’(‘?r_rcé@ﬁﬁﬁé’ioﬁéi%meﬂ Za do 2% s Byl goneration
t he %unﬁer of. % es 2a to 2d wound round the main
she8ve ¢ FOPfife “hdRed PHED Podhe e

P Cdrgadt ﬁc[e"aﬁt F%%a A 5 B st o o o fecine
whi G the Lopes 28:! gseZ%an Sqppnd  are forned on

outer peripheral surfaces o rope- correspondi ng

sheaves R2adiies22do @%QPGQHkka%mégktdﬁ*%ﬁ%féﬁéé$§ 120
t he plural rope- correspondlng sheaves 22a to 22d

t heinhéades28 de€leapakl ehefzavdh rotating lndependently

of each other. Even if there is a difference in

t ensi on Beeweersehe dopestIant d 2dided irfitod the tmdn

sheave 1, the problemof the difference
embodiments described above and can be modified in
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



11 in tension can be solved by i ndependent novenent
of the rope-corresponding shaves 22a to 22d. Thus,
generation of the twist of the ropes 2a to 2d caused
by the difference in tension can be prevented and the
lifetime 5 of the ropes can be extended. Needless to
say, the concept of the sheave 20 includes a

defl ect or sheave. The present i¥ention is not limted
to the enbodinments descri bed above and can be
nodi.fied in 10 various manners w t hout departing from
t he ldgistiimeanf Hoperss 19 i bwerghankalThe extended by
enb&dinqpts can be conbi ned as nmuch as possible and,
in CH ¢SS AR bRt obt@i HeRPSfrom t he
conbi nation. Furthernore, the enbodi nents 15 contain
various generic and specific aspects of the

i nvention. Thus, various aspects of the invention can
al so be extracted from any appropriate conbi nati on of
a plurality of constituent elements disclosed in the
enbodi nents. For exanple, if an invention is extracted
20 by omitting some of the constituent el enents
described in the neans for solving the problem

wel | - known and wel | -enpl oyed techni ques w ||
conpensate for the omtted portions in acconplishnment
of the extracted invention.
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25 According to the present invention, as described
above, variation in tension caused together with
operation of the elevator can be reduced, and the 12
lifetime of the ropes can be renmarkably extended by
facilitating the rotation of the ropes. 13 CL Al M
S 1. A sheave for elevator, capable of noving up and
down a car and a counter wei ghtt3by a rope wound round
a main sheave connected to a traction machine 5
provided in a hoi stway, the sheave characterized by
conprising: a groove in which #hé Mope is fitted at an

~outer peripheral surface of a base; and a coating

| ayer of ta | Sw19318 P L RTTRIFAD rRAkaR 1  oirehing up
provi eg on surfaces of the groove L and which helps a
r ot &{'n

C&Ct iPorirde e BH tHe "SIGHYE: BY arneeRheRrnd

o BN AU NG (O AT o PAB S Sl ne

t ha ura grooves

?orb?§99@@§ E%%PWRﬁ%tQEBﬁeﬁg#!%Htéiéﬁ%#éﬁgékifgféd by

ormed on the outer peri surtace ase,
andcamphdkakigt:y of coating layers of the lowfriction
coating material are provided on the surfaces of the

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

a ccating layer 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



plurality of grooves. 20 3. The sheave for el evator

according to any one of clains 1 and 2, characterized

inthat the low friction coating material is

fluorocarbon resin. 4. The sheave for el evator

according to any one of clagns 1 and 2, characterized

in that fluorocarbon 25 resin is used as a base

material of the lowfriction coating nmaterial, and one
ispfadglegs & of ither flgbassatbberreand papmaesrisld agi d9d. ler.

fi ber and nol ybdenum disulfide 14 is added to the

f 1 uor.ocaffhen shesive Hasectatetoal aasofdin@rto SanylThee of

sheave for elevator according to any one of <clains 1
clanths2,1 ehar act ehazedtepitbat it hendowei« | Tdw-ofr iGain ng

material is polyethylene. 6. A sheave for elevator,
czafial eaekribvi ng yplgadnhydema. a car and a counter

wei ght by ropes wound round a nain sheave connected

to & tragtisaRafBChbRe-PEONEIRI Ldb@10h StMRYind RS and

sheave characterized by conprising: a plurality o

- GQRr ondi a [ v, vVes .

BT D anT e eV e aae ol ey o e 2 B
SHUM QRS cEebatbonspLR A Lh hhe, [5ReetiNed afes, the

p I i'ng shea es” b

l'urality of rope-correspon ei ng "arranged
h_%pq% by glde to rotate |Edegen §$tl of each ot her,
B eanar P SPEdERot t 6 ahy" DS ofY (TR t he
counter. meight. 7. The sheave for, el evator according
to @Ig#HFf} ty 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.
7. The sheave for elevator according to claim 1,

characterized in that the rope includes a plurality of rope

elements.
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characterized in that the rope includes a plurality of
rope elenents. ABSTRACT Coating | ayers of
lowfriction coating materials helping a rotating
action generated on ropes are provided on surfaces of
grooves formed on an outer peripheral surface of a
base of a sheave. Thus, difference in tension between
the ropes can be solved, genedation of twi st on the
ropes can be prevented, and deterioration of portions
of the ropes which are in contact with the sheave can
be prevented to extend theB FIiTRiAweCdf the ropes.

Coating layers of low-friction coating materials
helping a rotating action generated on ropes are
provided on surfaces of grooves formed on an outer
peripheral surface of a base of a sheave. Thus,
difference in tension betweeﬁ the ropes can be solved,
generation of twist on the ropes can be prevented, and
deterioration of porticns of the ropes which are in
contact with the sheave can be prevented to extend the

lifetime of the ropes.



