1 DESCRI PTI ON BELT DEVI CE FOR DRI VI NG ELEVATOR
TECHNI CAL FI ELD [ 0001] The present invention relates to
a belt device for drivingjan el evator. BACKGROUND ART
[ 0002] Recently, a device for driving an elevator with
a new system has been devel oped, and its patent
application has been DEBCRIPTLION exanple, refer to
Japanese Patent Unexam ned Publication No.
2003-252554). [0003] Referring to Fig. 10, in this
device 9 for driving an elevator, an el evator rope 92,
one end of BITChEWE qir ORKIERIVANG 20 @Rt or cage 90
and the other end is provided with a bal ance wei ght
91, is entrained about a sheave 93, and the el evator
cage 90 can be noved up and down by pressing a belt 95
for driving an el evatonNstret enedDover a plurality of
flat pulleys 94, into contact with an arcuate region
rooo1Pf an elevator rope 92 wound around the sheave 93, and
all owi ng one of the plurality of flat pulleys 94 to be

refat ablys did Verhn @ dpt ofe1a{dd004]o The deviccedearice for
riving an elevator with this systemhas the nmerit of

driviﬁgﬁégygfgvgtgg[ativer smal|l notor as the rotary

BACKGROUND ART
[0002]
Recently, a device for driving an elevator with a new
system has been developed, and its patent application has been

filed (for example, refer to Japanese Patent Unexamined
Publication No. 2003-252554}.

[0003]

Referring to Fig. 10, in this device 9 for driving an
elevator, an elevator rope 92, one end of which is provided
with an elevator cage 90 and the other end is provided with a
balance weight 91, is entrained about a sheave 93, and the
elevator cage 90 can be moved up and down by pressing a belt
95 for driving an elevator stretched over a plurality of flat
pulleys 94, into contact with an arcuate region of an elevator
rope 92 wound around the sheave 93, and allowing one of the
plurality of flat pulleys 94 to be rotatably driven by a motor.
[0004]

The device for driving an elevator with this system has

the merit of employing a relatively small metor as the rotary



2 driving source of the belt 95. [0005] However, in
the device 9 for driving an elevator, if oil or water
adheres to the belt 95 or 4he flat pulleys 94 over
which the belt 95 is stretched, the coefficient of
friction between themis |owered, and hence the rest
drivindetsiutary c@paie [heyt thereof is | owered. When the rest
retaining capability is extrenmely lowered, it is
[0005]i npossi ble to stop the rotation of the sheave 93. This
results in a considerably unfavorable condition where
i Rlcavatior tagelcanmot9 riddaidrivisy stroppesvstatre. 1£ oil
DI SCLOSURE OF THE I NVENTION [0006] It is an object of

or watidle JUIRSEN ddVviems ileaLt 09 prowi dee af Loel putbsysedSfopver
driving an el evator, the rest retaining capability of

which WHEhd 5t | oprovesk i o siisles tive redaihithenstoppedicsiane
of an elevator cage if oil or water adheres to between

betwedh Ded Bd Pwteys. ald0A)cdhechpresent révyentngn is
directed to a belt device for driving an elevator in

capabMiGh Endeddr i s endwaiated abeu the PMaswlddaiofipul | eys
and the belt is rotated by the rotations of the

capabﬂ%ﬂﬂ§3ﬁ%_é@%&éﬁéiyifbﬁé%e&P Dt 614 OimpdssbToetdi stept the
of friction of a contact surface with at | east a

rotatidd Vdmh@dlgﬂef-a/ve agvgl, t 7, 1GONAGT Surifrace @inditeehedty i s

constructed o
unfavorable condition where the elevator cage cannot retain

its stopped state.

DISCLOSURE OF THE INVENTION
[0006]

It is an object of the present invention to provide a
belt device for driving an elevator, the rest retaining
capability of which is improved in order to retain the stopped
state of an elevator cage if oil or water adheres to between a
belt and pulleys.

[00c7]

The present invention is directed to a belt device for
driving an elevator in which a belt is entrained about a
plurality of pulleys and the belt is rotated by the rotations
of the pulleys. The belt is set to 0.6 to 3.0 in coefficient
of friction of a contact surface with at least‘a driving
pulley, and the contact surface of the belt is constructed of

a rubber having a hardness (IRHD) of 65 tc 95, and a wear



a rubber having a hardness (IRHD) of 65 to 95, and a
wear 3 resistance of 5 to 300 mMmm 3 in Taber wear
(1S0547-1-1999, test condjtions: a wear ring of H18; a
| oad of 1 kg; and 1000 rpm. [0008] In the belt device
for driving an elevator of the present invention, the

resistCeRfd icd enttof3d00 inet’i an abbehle weant dASCSUITf-ded 9 Yot Wesrt
the belt and the pulleys, and the hardness and the

condithalkey: wealz0f midgkiemiayer bonstef ut ikgy tdred cohd @ctpm) .
surface are set as described above. This enables to

jooosprevent the wear of the contact surface between the

belt and the pulleys, and also inprove the rest

et ahel R 1capakiildd ¥ hetdmaen dgherbel llevaand: tdfe the [Eyssent
Consequently, the stopped state of the elevator cage

1nvent‘~?@ﬁ1 be Heetaid¥ed diferfd o Orf malteloradherise toon thed weenr £ aee
belt and the fl at pul | eys. [0009] The pul |l eys consi st

betwee‘i’]h thedH MG RUIHRY And dfd verthd pdd eysrditef eded| yhe
e circunferential surface of at l|east the driving

Taber %ajrﬁ%f' S, SURIRE! et J&O UG KU d NhPrasessct thakface

nurling notch iI's orthogonal or obliquely wth

are 9%#%£§ra#é%f% rgger ephiial odibhactl @R thereeft the wear

e nodul e of the knurling notch forned by

ot en M) PRARERES I R M BT L L fona
also & Oftéi?’eo J:tefs&g%ﬁttoa ﬂ%g Cdgp%ﬂqﬂﬁptﬁééwéjéﬁ ectd ORe Of
and the pulleys. Conseguently, the stopped state of the
elevator cage can be retained if oil or water adheres to
petween the belt and the flat pulleys.

[C009]

The pulleys consist of a driving pulley and driven
pulleys. Preferably, the circumferential surface of at least
the driving pulley is subjected to such a knurling process
that its knurling notch is orthogonal or obliquely with
respect to a circumferential direction thefeof. Preferably,

the module of the knurling notch formed by the knurling

process is 0.2 to 0.5 mm. It is further preferable that the

knurling notch is formed at an angle of 30° to 45° to the
circumferential direction of the pulleys.
[0010] \

Thus, the knurling process of the circumferential

surfaces of the pulleys enables the belt to grip the knurling

notch carved in the pulleys, thereby improving the rest



Thus, the knurling process of the circunferentia
surfaces of the pulleys enables the belt to grip the
knurling notch carved inghe pulleys, thereby
inmproving the rest 4 retaining capability. In
addition, the rest retaining capability can also be
retainifRy Qwgdrhedayse Ch abliohionat eéhe adbér gstednihd bel t
or pulleys, the oil and the water escape into knurling
capabidhannelss 10Glte limpire dueldederiecel f oridrawivetem
el evator of the present invention, it is preferable
adherddhats e pehherorcengtlidyws,i ndiet kell cont ddte statfeceescape
between the belt and the pulleys is one selected from
into KGRM-AQQRY eanndakar, urethane rubber, nitrile rubber,
but adi ene rubber, ethyl ene-propyl ene-di ene rubber,
[oo11jhydrogenated nitrile rubber, styrene-butadiene rubber,
and natural rubber, or a rubber conposing two or nore

af, thesee1tl Beh8ck bt ke iviventaror]ldwAY ofl the present

accordance with the belt device for driving an

inventalgvatiqyr of Jhepresent-Haveid ambddie damsomadc 1egtthe
retaining capability enables the stopped state of the

[ L398 J2n hed etaithedhd ferl Ipor ol efs asiher es
Contaéﬂ;%ggéaﬁ%q%%e bel t and  the puIIeyg? Béﬁgé SESCRIPTION

select%%ﬂl TR DRAW re[r%)]r?ﬂbﬂ:ellg drdthahLongamdalnitrile
| ustration o apreferre

rubber, butadiene rubber, ethylene-propylene-diene rubber,

hydrogenated nitrile rubber, styrene-butadiene rubber, and
natural rubber, or a rubber composing two or more of these.
[Effect of the Invention]

(0012]

In accordapce with the belt device for driving an
elevator of the present invention, the improved rest retaining
capability enables the stopped state of the elevator cage to
be retained if o0il or water adheres to between the-belt and

the pulleys.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a conceptual illustration of a preferred
embodiment of a device for driving an elevator of the present
invention;

Figs. 2A and 2B illustrate examples of knurling process

formed on the circumferential surface of a driving pulley of



enbodi nent of a device for driving an el evator of the
present invention; Figs. 2A and 2B il lustrate exanpl es
of knurling process fornmed on the circunferentia
surface of a driving pulléy of 5 the device for
driving an elevator; Fig. 2A is a conceptua

the deklibustbat iien vahga aknenleiviag oiot ¢tighaviptng sa aplaincaael
pattern; and Fig. 2B is a conceptual illustration of a

1 1ustkBurbinng nat Ghurhavign e ca diniblalvethgweayd aiat terave Maktsrn;
Is a sectional view showing the relationship between

and righespulilseys andcpheshelitl 10fstirhe idevicte of omukliMiqqanch
€levator; Fig. 4 is an explanatory drawi ng show ng a

having™at #9d 18kd WRASK ibagraregef ficient of friction, Fig. 5
IS a sectional viéw showi ng the relationship anong

PYL ! e%s 1 sa;Sheay¢ondndvaehekhodt ngheheeviede themsdriipvi ng
an” elevator; Fig. 6 is a sectional view showi ng a belt

betweedC¢ALING 169 s ALRER HY ¢faiy @ emeodidaie Glod htr PrasENn

invention; Fig. 7 is a conceptual illustration show ng
elevat%@e state of entraining a belt according to other
préferred enbodi nrent of the present invention; Fig. 8

I$ ;2 SOQQSBEUQQ hLhustrat 198 .,ShewsRgihe ot M rfd of

entraining a be % according to a still other preferred
nea JIHO TEACALL AN, preseicongnt) o Tg. 918 s

Fig. 5 is a sectional view showing the relationship among
pulleys, a sheave, and a belt of the device for driving an
elevator:;

Fig. 6 is a sectional view showing a belt according to
other preferred embodiment of the present invention;

Fig. 7 is a conceptual illustration showing the state of
entraining a belt according to other preferred embodiment of
the present invention;

Fig. 8 is a conceptual illustration showing the state of
entraining a belt according to a still other preferred
embodiment of the present invention;

Fig. 9 is a conceptual illustration of a device to be
used for measuring the amount of wear in the reverse of a
belt; and

Fig. 10 is a conceptual illustration of & conventional

device for driving an elevator.

[Description of Reference Numerals]



used for neasuring the amobunt of wear in the reverse of
a belt; and Fig. 10 is a conceptual illustration of a
conventional device for drgving an el evator.
[ Description of Reference Nunerals] 6 [0014] 1:
Driving pulley 2: Driven pulley 3: Driven pulley 4:

[0C14elt 5: Sheave 6: Elevator rope 7: Elevator cage 8:
Bal ance wei ght 10: Pulley body 12: Circunferentia

1: sorfiadeg I8l lknurli ng notch PREFERRED MODE FOR CARRYI NG
OUT THE I NVENTI ON [0015] A preferred enbodi nent of a

2: belrti véeviped Ifegr driving an el evator of the present
invention will be described belowin detail with

3:  réefeavemceuldeligs. 1 to 5. [0016] Referring to Fig. 1
in a device 20 for driving an elevator, an elevator

4: repat6, one end of which is provided

5 Sheave

6: Elevator rope

1: Elevator cage

8: Balance weight

1G: Pulley body
12: Circumferential surface

13: Knurling notch

PREFERRED MODE FOR CARRYING OUT THE INVENTION
[0015]

A preferred embodiment of a belt device for driving an
elevator of the present invention will be described below in
detail with reference to Figs. 1 to 5.

[0016]

Referring to Fig. 1, in a device 20 for driving an
elevator, an elevatcr rope 6, one end of which is provided
with an elevator cage 7 and the other end is provided with a
balance weight 8, is entrained about a sheave 5, and the
elevator cage 7 can be moved up and down by pressing a belt 4
stretched over a driving pulley 1 and driven pulleys 2 and 3,
into contact with an arcuate region of an elevator rope 6

wound around the sheave 5, and allowing the driving pulley 1



with an el evator cage 7 and the other end is provided
with a balance weight 8, is entrained about a sheave
5 and the elevator cage % can be noved up and down by
pressing a belt 4 stretched over a driving pulley 1
and driven pulleys 2 and 3, into contact with an
to bearcusteriggidon ven dy € evdtwr. rope 6 wound around the
sheave 5, and allowing the driving pulley 1 7 to be
(0C1l7otatably driven by a notor. [0017] Referring to Figs.
2A and 2B, in the driving pulley 1, a knurling notch
1Beifsrftrangedcoligsci RAumher @i, i din sunef aog vizigofpuldey 1, a
pul |l ey body 10. The knurling notch 13 is carved so as
knurltiag tniolticholl3i duelfy rirear cex anpliecuanfearegitelal isufagse A of
and 2Bis 30 to 45 ) with respect to the
a puldiefcakier ant.i alfhdi keatrl ongofhiotthelGi teunkerent sal as to
surface 12 of the pulley body 10. The nodule of the

tilt k)ﬁqak;h@gynqtf%& E3ah$1Q,2 afmadn@ 2 & i angs . prEf grabby is
.3 nmmto 0.5 nm The rmodul e can be found fromthe

30° u@faq QN it /e eIy, PHS & MM redtis aPHdehiof o

the knurling notch 13; and n is the ratio of the

the CQkEQwEE%éﬁﬁqalokur%a%brQQeoEOthkS§Qﬂ§H§$Qﬁxﬁﬂh@ B The
951). In general, the nodule ates the di nension

modul@f o2 RhtCRnuand nh@ oRichch 31 NG @asesud%o the mdulsqg
val ue increases. "The knurling notch 13 nay be

prefe%bﬁgggnél ml:notbh@ G| &ﬁum@ﬁén&béhlg' &sﬁt b@nfaaﬁd Eﬁ}om the

genefal, a my be in the range of .
equatgngaLth/nOt %§§&n IS*$ES§M$%%§%,353¥§ £a§£€£ﬂ 8% the

knurliing notch 13; and m is the ratio of the circumference of
a circle to its diameter (JIS B 0951). In‘general, the module
indicates the dimension of a pitch, and the pitch increases as
the module value increases. The knurling notch 13 may be
orthogonal to the circumferential direction and, in general, «
may be in the range of 30° to 90° . In the knurling notch 13
of the twilled weave pattern as shown in Fig. ZB, a is less
than 90°

([0018]

Although the driven pulleys 2 and 3 are the same as the
driving pulley 1, they may be different from the driving
pulley 1 in diameter, width, and the like. The driven pulleys
2 and 3 may be subjected to knurling process similar to that
to the driving pulley 1, or may not be subjected to knurling
process.

[0019]



[0018] Although the driven pulleys 2 and 3 are the sane
as the driving pulley 1, they nay be different from
the driving pulley 1 in dg@neter, wi dth, and the |ike.
The driven pulleys 2 and may be subjected to
knurling process simlar to that to the driving pulley
1rher beay Aotisbeesubpeot &dtbo3kBurhi nge poeddss.idrG0ko]
8 The belt 4 is set to 0.6 to 3.0 in the coefficient

frict@bnf bifck eanehca contfackt surhaceewidrivtime gnilMieng 1
pulley 1 (corresponding to the reverse of the belt 4).

(corréb@obelitigs tios thal seveetset @f0.thet ®e3t0 4i)n tiRe belt 4 is
coefficient of friction of contact surfaces with the

also @eicves puldl eys 320and 3her espEdticdeny. ofTHe ieaniactof
surface of the belt 4 is constructed of a rubber

contabfBt @hirdla Ravivigr thad dnessed | pheI &9 i pnahdRehbetfespectively.
Har dness Degree (IRHD)) of 65 to 95, and a wear

The cbBshketancerabedSotr0+B3@0peMiB 4i N sTRbRLtWeRedlRE FakRIbber
wear was neasured by rotating a wear ring of H18 under

mater@ahoﬁgvgﬁglakﬁaéﬁge%gogIEE@En@%@%b@En@u%%e&h%ardness
prescription under 150547-1-1999. As used herein, the

Degre¥eqrrubh §Io8f 65HE" okS @ aygb%tealrn@'eg%ttlaglc% aar B0
prescrlbed under JIS'K 6264 (1S0547-1-1999). [0020]

mm® i NEabelty4.1s an endl ess one obtalned by | am nating and
|ntegrat|ng a rubber layer 41 nade of chloroprene, a

CHNA% her wear was measured by rotating a wear ring of
H18 under a load of 1 kg and 1000 rpm, according to the
prescription under IS0547-1-1999. As used herein, the wear
ring of “H18” is a symbol indicating a wear ring prescribéd
under JIS K 6264 (IS0547-1-1959).

[0020]

The belt 4 is an endless one obtained by laminating and
integrating a rubber lavyer 41 made of chloroprene, a canvas
{(web) 42 made of polvamide, a thin rubber layer 43 made of
chloroprene, a code buried layer 44 in which an aramid code is
buried in a rubber layer made of chloroprene, a canvas (web)
45 made of polyamide, and a thin rubber layer 46 made of
chloroprene. A plurality of circumferential channels 40, in
which the elevator rope 6 engages, are formed in a surface
opposed to or contacted with the sheave 5.

[0021]
As the materials of the rubber layers 41, 43, and 46,

there can be used, besides the above-mentioned chloroprene



(web) 42 nade of polyam de, a thin rubber |ayer 43 nade
of chloroprene, a code buried |ayer 44 in which an
aramd code is buried in rubber | ayer made of

chl oroprene, a canvas (web 45 made of pol yam de, and
a thin rubber |ayer 46 made of chloroprene. A

rubbeP! Upaki t¥1eftelr euaheneathahec kanpelrs (40 iexamphliech t he
el evator rope 6 engages, are forned in a surface

mlrabQ@p%§%Qh%%eo&tQQﬁh§CtQﬂlﬂ%ifetb@bEéEanOSybhﬁaaihnks rubber,
he materials of the rubber |ayers 41, 43, and 46,

ethylEH@Lﬁr%ﬁ?l@ﬁe“@@@nebgﬁb@%§ tE@D&bQVﬁyﬂﬁ%@bﬂﬁﬁéd nitrile
| oroprene 9 rubber, one selected from urethane

rubbeEU?EekB§§0fs%§§€HEebuﬂba§Ehg wigbhang serhhenhd Ristidea
pol ybut adi ene rubber et hyl ene- propyl ene-di ene

rubbeEUbggra(EBE@% E%ﬁbgggﬁat%@onbkrhb%e b¥bhekseH NBR) least
e- but

sfyren I ene rubber (SBR), and natural rubber, or

only Q %HQQEBnCB?p?ﬁEnQuEEgrOﬁaggEe40RhEE%S%orﬁ% be@@htéﬁﬂy

ortion o eru [ayer 4 which fornms a contact

surfac%r @%E 8EEgiH%eéhﬂge?uhlgﬁdltﬂ@ddEﬁ%e%r?ﬁQQeys 2 and

eys pectively, nanely only the rub

3, reﬁa%eé% gZPpgﬁel%gBﬁﬁgggkgdrﬁgbgge @9%%64%9%%'0@%g

erein e rubber conposi ng
h ted b
const¥R535 TR Spfur P SalRERe Bl HIp e oA AR
recesio o5 TUBGbSUEH RIS TR R ST
mixed oEtEamgggtg rubggk.

[0022]

In order to set the coefficient of friction of the
contact surface between the belt 4 and the driving pulley 1 to
0.6 to 3.0, for example, the number, the depth, the angle (a},
and the like of the knurling notch may be adjusted. In order
to adjust the coefficient of friction of the contact surface
between the belt 4 and the driven pulleys 2 and 3 each not
being subjected to the knurling process, for example, the
material of the pulley surface (e.g., urethane resin or the
like), its surface rcoughness, and the like may be changed.
[0023]

The coefficient of friction can be measured by so-called
belt movement method or pulley rotaticn method. In the belt
moving method, as shown in Fig. 4, the pulley 1, 2, or 3 is
fixed without rotation, and the coefficient of friction is

found from the following equation, based on a tension Ts



and the like of the knurling notch may be adjusted. In
order to adjust the coefficient of friction of the
contact surface between t belt 4 and the driven
pul l eys 2 and 3 each not ei ng subjected to the
knurling process, for exanple, the material of the ‘
(Tenspuohl ey suetaceife)gdueutet hame ikdsi 1 lorttthehdd ke ,ond send
surface roughness, and the |ike may be changed. [0023]
of théhpetoefif eaieatinell fbbati ahecanlieyneasur ed typsion Tt
so-called belt novenent nethod or pulley rotation
(Tensirehhoed. tightheibelht tonrbei ngdiethed, cas asiowd icelfi d.1 4yhen
the pulley 1, 2, or 3 is fixed without rotation, and
the bthe goekfimeiedt iaf thei dirertisn Geudddfivaemeidh®y the arrow
foll owi ng equation, based on a tension Ts 10 (Tension
12. Pfesdagkl ) deje dueadol aspebght £ 10hat bached e apeuendo
of the belt 4 entrained about the pulley, and a tension
mm/sedbnd(Tension of tight side) to be indicated on a | oad
cell 11 when the belt 4 is noved in the direction as
i ndicated by the arrow 12. Preferably, the travel
speed of the belt 4 is about 30 mmisecond. _ In(Tt/Ts)
11 B wherein Tt is a tensile force (N) nmeasured on the
| ogd—ceA(Zt1%5) Ts is a tensile force (N) due to the
ght att@ched to one end of the belt 4; }x is an
apparent coefficient of friction between the belt and
whereiﬂeTEU{Llsex: t@ﬂgiQe' F 2Be 208} em@h sucRAt BAt theadhahetuagn
the belt and the pu ?ey.

11; Ts is a tensile force (N) due to the weight attached to
one end of the belt 4; n is an apparent coefficient of
friction between the belt and the pulley; and 6 is an angle of
contact (rad) between the belt and the pulley.

In the pulley rotation method, a coefficient of friction
is found in the same manner as in the belt movement method,
except that the pulley is rotated.

[0024]

Preferably, a plurality of circumferential channels, in
which the elevator rope 6 engages, are provided along the
circumferential surface of the sheave 5. In the present
embodiment, the circumferential surface of the sheave 5 is |
provided with three circumferential channels 52, in which the
elevator rope 6 engages, as shown in Fig. 5.

[0025]
(Other Preferred Embodiments)

The above-mentioned belt 4 may be constructed by burying



In the pulley rotation nethod, a coefficient of
friction is found in the sane manner as in the belt
movenent met hod, except t{yat the pulley is rotated.
[0024] Preferably, a plurality of circunferentia
channels, in which the elevator rope 6 engages, are

a canpeevi(det)ahedg bliereeincantbereptluvak ldtiyf @afe refs irhecodes
sheave S. In the present enbodi nent, the

into i Etenf enbbtirahestietabevahat hepdheavety o€ provi ded
with three circunferential channels 52, in which the

circurfevatoiafopeabnehgagesthaseghemnailnskdg. there@d®25] Fig. 6
(& her Preferred Enbodi nents) The above-nenti oned belt

shows4anaylbe4consttuateddbpybbnyivhiggld cancaBvdsepwelds mac
of resin and a plurality of resin codes into a flat

of resihbendmenpetnrhavipgod pkeial cbyeef 49cineonherenti alubber
channel s on the external side thereof. Fig. 6 shows a

membebelkl Aa¢ongt tHebedchychurEyiragtaatanraaneWeb) 048nnade
of resin and a plurality of resin codes 49 into a flat

exterhidbbgi geMeAbeEc47 having three circunferential channels
40 on the external side thereof. [0026] Figs. 7 and 8

[oozephow ot her preferred embodi nents of the present
Invention. In a device 21 for driving an el evator as

ﬁﬂ?@.'ﬂ dha- 87éhéwk%%ﬁe€-$£é§%£9§@ oMby oHeRta dEi ¥hRg
pulTey 1 and a driven pul Is pressed into contact
preseM{tDn@Qntion. In a device 21 for driving an elevator as
shown in Fig. 7, a belt 4 stretched only over a driving pulley
1l and a driven pulley 2 is pressed into contact with an
arcuate region of an elevator rope 6 wound around a sheave 5.
Like the device 21 for driving an elevator, the device may
have a region to be pressed into contact, which is different
from that in the above-mentioned device 20 for driving an
elevator.

In a device 22 for driving an elevator as shown in Fig. 8,
a belt 4 stretched over a driving pulley 1 and driven pulleys
2, 3, 3' is pressed into contact with an arcuate region of an
elevator rope 6 wound around a sheave 5. The present invention
may employ this embodiment.

Although the present invention will be described in more
detail with reference to an example and a comparative example,
the present invention is not limited to the following examples.
[Example 1]

[0027]



arcuate region of an elevator rope 6 wound around a

sheave 5. Like the device 21 for driving an el evator,

the device may have a regjpon to be pressed into

contact, which is different fromthat in the

above-nenti oned device 20 for driving an elevator. In
(Restardexicengd2Cchpabdiiviyng an el evator as shown in Fig. 8,

a belt 4 stretched over a driving pulley 1 and driven

il $8y51 RevBce 3fotstpsessedilarotconhactiewith a0 for

arcuate region of an elevator rope 6 wound around a
drivisheaneebevIberpaesenbwhnyanrign lmaysenphayathiused. Its

enbodi ment. Al though the present invention will be
rest #eggihbed tapapigitdetact whbthcopaligeesaewt@hanhexanilveng

and a conparative exanple, the present invention is
pullefoi hi it 8€at 9oh ey ol e rep exadpt £5i ond EXaMphe 1)

0027] 12 (Rest Retaining Capability) A small device

indivi@ialeghrekm-bakifhouhBRafgulce 20 for driving an

el evator as shown in Fig. 1 was manufactured. Its rest
[ocozgfetaining capability test was conducted wth the

driving pulley 1 held stationary. The representations

3@.&9&191 Lyi dual, pasds 1.engid @é‘&@%&@%u}&?%@%%%o

iving pulley 1 used 1n the test was subjec

knurl?ﬂ%{é%@gegé°§§S§ssgoaﬁa§8 Qaﬁﬁuﬁlgﬂgrﬁgg hhghghewhose

natron a wth respect to its clircu erenti al

incliﬁg{fgélgnwith respect to its circumferential direction

was 40° , and had a module of 0.3 mm. Driven pulleys 2 and 3
were the same as the driving pulley 1, except that their
respective circumferential surfaces were not subjected to
knurling process.

[0C29]

A belt 4 used in the test was cone obtained by laminating
and integrating a rubber layer 41 made of chloroprene, a
canvas (web) 42 made of polyamide, a thin rubber layer 43 made
of chloroprene, a code buried layer 44 in which an aramid code
is buried in a rubber layer made of chloroprene, a canvas
{(web) 45 made of polyamide, énd a thin rubber layer 46 made of
chloroprene. A plurality of circumferential channels 40, in
which an elevator rope € engages, were formed in a surface
opposed to or contacted with a sheave 5.
[0030C]

The coefficient of friction of a contact surface with the

pulley 1 in the belt 4 was measured by the above-mentioned



was 40 , and had a nodule of 0.3 nm Driven pulleys 2
and 3 were the sane as the driving pulley 1, except
that their respective cirgunferential surfaces were
not subjected to knurling process. [0029] A belt 4
used in the test was one obtained by |amnating and
belt mnevegeat i mgtlzod ublfer Hray erestdl tvadeheofecahi Droperhesfa
canvas (web) 42 nade of polyam de, a thin rubber |ayer
frictidh neflechofcaht acopsentaca ease? béri ethd ayRiiD 4df | the
which an aram d code is buried in a rubber |ayer nade
rubbewffehhmopriene; ot zanvasr f{aebya 455 pdendf ipsl Yabredewear
and a thin rubber [ayer 46 nade of chloroprene. A
measu@dinatddéy e civcusdfmsent dadd chamnet SodOyasnlSwhi oh’an
el evator rope 6 engages, were fornmed in a surface
[0031Jopposed to or contacted wwth a sheave 5. [0030] The
coefficient of friction of a contact surface with the

puldreythle idrithiendpeldl e was Helas Wtk inhdhe so as not to be
above-nentioned 13 belt novenent nethod. As the

rotatd@sl tthd hestoetdd Lieiig afapdi it P Of ¢ thgs coOBhatEted by
surface was 2.6. The IRHD of the Tubber form ng the

a metHONtAClasfaee was Gk and dd shdabesnyeal) ﬁ@migyyed
under the above-nentioned condition was 15.4 )

[Q931h Nt ik HUIMIAD WU 8%k Nelfh SUA | ONBFIESP ASpe 6

not to be rotatable, the rest retaining capability

was S%kgjﬁcoﬂvﬁ g@%@%l%oc%sggﬂ%ﬁ%%ﬂé)@ pah 1h€eq

welght §;

(2) The elevator rope 6 was, as shown in Fig. 4, narrowed
by the surfaces of the sheave 5 and the belt 4, and it
transmitted the unbalanced load to the surface of the belt 4
under pressure. At this time, there occurred no slip between
the surface of the elevator rope 6 and the surface of the belt
4,

(3) The force of the unbalanced load transmitted to the
beit 4 became the force under which the beit 4 was rotated in
a clockwise direction. At this moment, the mutual slip between
the only fixed driving pulley 1 and the belt 4 was observed.

The above-mentioned test was conducted respectively under
the condition that neither oll nor water adhered to the
circumferential surface 12 of the driving pulley 1, and under
the condition that oil was applied to the circumferential
surface 12 of the driving pulley by using a waste.

[0032]



(1) The driving pulley was fixed, and the el evator rope
6 was subjected to an unbal anced | oad by changing a
bal anced weight 8; (2) Thg elevator rope 6 was, as
shown in Fig. 4, narrowed by the surfaces of the
sheave 5 and the belt 4, and it transmtted the

[Compatad pnceehees 1o the surface of the belt 4 under
pressure. At this tine, there occurred no slip between

the swdracetofidihe; eleaiiori twpee 6 anb tdenduwrfadeiof the
the belt 4. (3) The force of the unbal anced | oad

same mdraShidd eth texdfisle bel tedcbecankat he fbacepuhtley whikch
the belt 4 was rotated in a clockw se direction. At

subjeéﬂéé5ﬁﬁﬂﬁﬁﬁﬁliﬁﬁfﬁﬁﬁdﬁéssw&@ betyeesn thdecombyntizadl
driving pulley 1 and the belt 4 was observed. The

drlvu?gﬁ td pnedHee o Was GRdU R E riespest iofelphainggitact
e condition that neither oil nor water adhered to the

surfadd R&Lﬁﬂi e&?é“f]?ét s f d2 of the seivingspultey dhe andst

under the condition that oil was applied to the

r r t [ I
resulif‘é %rﬁa é al [aorgi'% (}cﬁfﬁ%l@a[?%g&n%a]?;g?lﬁg\ﬁ/%é/Eggan%%’eﬂh?&s@bited

in Taﬂf?t r;ﬂ&ufggﬁbquablllty test was conducted in the
manner as in Exanple 1, except that a flat pulley

{0033P°t subj ected to knurling process was used as the
conventional driving pulley 94. The coefficient of
friction of the contacty face with the flat pulley
94 in the belt was 1.2. e test

Unbalanced Lecad (kg)
100 200 300 500
Comparative Example 1 rest rest slip slip
Example 1 rest rest rest rest
[0034]
Table 2
Unbalanced Load (kg)
100 200 300 500
Comp. Ex. 1 rest slip slip slip
(with o©il)
Example 1 rest rest rest slip
(with oil)
[0035]

As apparent from Table 1 and Tabkle 2, the driving pulley

1l is extremely superior to the flat pulley as the conventional




results of Exanple 1 and Conparative Exanple 1 are
presented in Table 1 and Table 2. [0033] Table 1

Unbal anced Load (kg) 100 290 300 500 Conparative
Exanple 1 rest rest slip slip Exanple 1 rest rest rest
rest [0034] Table 2 Unbal anced Load (kg) 100 200 300

drivimsP@®ulCenp. EX.rest esttslniimeldgpstipicyfwit htlod | 3bsence of

Exanple 1 rest rest rest slip (with oil) [0035] As
oil amappare, faramifabite bargknkablef Z3ithe driving pul |l ey

1 is extrenmely superior to the flat pulley as the
[ExampdenvEntional 15 driving pulley, in rest retaining

capability in the absence of oil and water, and in the
[0036]presence of oil. [Exanple 2] [0036] (Amount of Wear

in the Reverse of the Belt) As shown in Fig. 9, the
(Amourleldf 4iasas ist rgiec hred dreiaveeh tiwe Belt)

As shown in Fig. 9, the belt 4 was stretched between the
driving pulley 1 and the driven pulley 2 under load, and the
driving pulley 1 was rotated. The used driving pulley 1 and
the used belt 4 were the same as those in Example 1. The
driven pulley 2 was the same as the driving pulley 1, except
that the circumferential surface thereof was not subjected to
knurling process.

The weight before rotating the driving pulley 1 and the
weight after rotating it were measured, and the amount of wear
in the reverse of the belt was found from a different between
the two weights.

[0037]
[Comparative Example 2]

In the same manner as in Example 2, as shown in Fig. 9, a
conventional rubber-immersed web surface type belt, whose
rubber-immersed web surface functioned as a contact surface
with the pulley, was stretched between the driving pulley 1
and the driven pulley 2 under load, and the driving pulley 1
was then rotated. The rubber-immersed web surface of this belt

was 80 in IRHD, and its Taber wear measured under the above-

menticoned condition was about 25.0 mm°.



driving pulley 1 and the driven pulley 2 under | oad,
and the driving pulley 1 was rotated. The used driving
pulley 1 and the used beljg 4 were the same as those in
Exanple 1. The driven pulley 2 was the sane as the
driving pulley 1, except that the circunferentia
surface thereof was noﬂﬁ§Mb?é%ted to knurling process.
'ﬁg ucnuncnutauug the UIIVIIIQ puuch.cudthe
wei ght a ing it werémneaguméﬁvkﬁnd {rhee) anount
hoa v oavaoarca

af WA 1 +
Ul V\lcul | || CI1TC T CVC' O Ul

ditb@@ambthemwwaxampﬂheZtmo

[ Cormnar at | e Exanmmlaoa 21 1 n
lwll’.’ul I—,\ullPl A3 LJ LB

Exanpl e Zxaapleshewn in Fig. 9, a congntiona

rubber-imersed web surface tvpne helt whose
uuuuuu Herseag—\Wep—StH Hype WRose

rubber -i mersed web surface functloned as a cont act
surface wth the pulley, was stretched between the

dri wiing pel lseyenl frand Thre A3 ver tpwHew A undest Imatiple 2
and the driving pulley 1 was then rotated. The

has ar WlelendMErssed Wekcidtd ase Wfad hirabelde MBSH80-ifinersed
| RHD, and its Taber wear neasured under the above-

| |t|&n%ﬁg@,ﬂ LR QN3.20 16 Table 3
web Su&%&ﬁ?ﬁ%e&/\é@gg% ng) Conpar atvl ve Exna{ﬁrgpl e 2 110 Exanple

2 23 1t will be seen from Table 3 that the belt 4 of
Exanpl e 2

H—was—found—from a
s. [10@37]
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has an extrenely small anount of wear than the
rubber-i mersed web surface type belt of Conparative
Example 2. 17 CLAIMS 1. Ajbelt device for driving an
el evator in which a belt is stretched over a plurality
of pulleys and the belt is rotated by rotations of the
pul | eys, wherein the beCiA[¥5set to be 0.6 to 3.0 in
coefficient of friction of a contact surface with at
| east a driving pulley, and the contact surface is
constructed of a rubber having a hardness (I RHD) of 65
flo 95, bahd deweae fesidtamtrgobinbetevd00rmma3whachakefelt
wear (1S0547-1-1999, under conditions: a wear ring of
is stridi8hea looad aofollirked;itanc £1QAA0 Irgyg .arRl thHee Heelt devi ce
~ for driving an elevator according to claim1 wherein
rotatetheypulley icassiodt $hef paldraws, ng/haddiey @ard bedrti vieh set
pul l eys, and a circunferential surface of at |east the
to be drisviceg 3P0l liey ciog fSulbjiecied ft Trivch o kfurd iduhtfrocess
that its knurling notch is orthogonal or obliquely
surface Whthespegkak® aadeiinawrf eientgl adia ectd avmfadihe
driving pulley. 3. The belt device for driving an
surfacel ekatehsaeterdungrt @ relbdicdh Aawhereian Haheirkeld (IRiEet of
to 0.4 to 3.0 in coefficient of friction of a contact
65 to 98I faga w LBatheedrisvanRuldreys tA30bhambekt, deveee wkar
driving an el evator according to claim2 wherein the
(IS054knychiong, nahebrhasnaimmdulse af v@a2 ¥ar® Br MPs;18 1o0ad

of 1 kg; and 1000 rpm).

2. The belt device for driving an elevator according to
claim 1 wherein the pulley consists of a driving pulley and
driven pulleys, and a circumferential surface of at least the
driving pulley is subjected to such a knurling process that
its knurling notch is orthogonal or obliquely with respect to

a circumferential direction of the driving pulley.

3. The belt device for driving an elevator according to
claim 2 wherein the belt is set to 0.4 to 3.0 in coefficient

of friction of a contact surface with the driven pulleys.

4. The belt device for driving an elevator according to
claim 2 wherein the knurling notch has a module of 0.2 to 0.5

i .



5. The belt device for driving an el evator according to
claim2 wherein the knurling notch has an angle of 30
to 45 to a circunferentijgl direction. 6. The belt
device for driving an elevator according to claim1l
wherein a rubber constituting a contact surface with a
Spul Ty baltheebite Esrodeiséhgctrdefrvatoll ecopreieg to
rubber, urethane rubber, nitrile rubber, butadiene

claim 2r wbkeleireting enerr Iprepyeangr dianear ubhere oy 3@genat ed’
nitrile rubber, styrene- butadi ene rubber, and natura

to a cifdbeereoitialr yhiberctdanposi ng two or nore of these.

6. The belt device for driving an elevator according to
claim 1 wherein a rubber constituting a contact surface with a
pulley in the belt is cone selected from chloroprene rubber,
urethane rubber, nitrile rubber, butadiene rubber, ethylene-
propylene-diene rubber, hydrogenated nitrile rubber, styrene-
butadiene rubber, and natural rubber, or a rubber composing

two or more of these.



