APPARATUS TNCORPORATING SAME
; 3456e3ed\\ ] <" " : d6FdTd16 February. 2004 1 SPECI FI CATI ON RECI PROCATI NALY

MOVABLsE BODY DRI VE MECHANI SM AND ELEVATOR APPARATUS | NCORPORATI NG SAME 5
TECHNI CAL FI ELD The present invention relates to a mechani smfor

reci procajdsaideAl ipdig @ reciprocatingly novabl e body, and el evator
apparatus conprising a nechani sm for reC|procat|neg 10 driving a cage

whi ch is reci nmovabl S in a path of, rec rocatlng
novenent . Cﬁggﬁiﬁifégﬁﬁ ﬁﬁyeggéopn 538%38|59aﬁo?e§B%%&%?u§9 alift drive
nechanlsnlls d ch conpri ses, hown in FIG. 15 24, a
plurality %?l%Op%% (R0 B g rﬁcﬁrPEP&F‘Fﬂ?ggV BRESRLS, Db 31 o
traction eave 9 rotatingly driven a drive notor 91 and direction
changi ng % R zﬁPH&*%ﬂ%a&ﬁ@@rﬂélagcagEEFhaﬁaSIa EBtintRF T AT NI lghd
havi ng, fi xed opposite ends 31, 32 for noving the cage 1 and the
count B} wefghting 2 cafmrthich dwARELETPRabABEYt BOWRbEY tdbsRoged ddtie ot her .
Wth the el evator apparatus described, the cage 1, counterweight 2 and |ift
drive nmedtRiH Hf FeERINGRtdng BOvameaE-in a |ift path 10, the cage 1 is
gui ded by guide rails 14, 14 for upward or downward movenent, and the 16
Febr nars. BEQKﬁRQUNRnRREWME|ght 2 is guided by guide rails 15, 15 for upward
or downward novenent as shown in FIG 25. The drive notor 91 has connected
t heret o an unifFdwstseatiod sowht edleveitpcuapphoatospt aolifingdtines upward and
downward nmovenent of the cage 1 5 and stopping of a cage door 11 at a
posi ti on medhemidmg avidlready daowdoahitB. cWinpbitbe, canvendwonal migyvat or
appar at us shown in FIGS.

15 24, a plurality of ropes 3 reeved arocund a plurality of

sheaves, such as a traction sheave 9 rotatingly driven by a
drive motor 91 and direction changing sheaves 4, 43 attached
to a cage 1 and a counterweight 2, and having fixed opposite
ends 31, 32 for moving the cage 1 and the counterweight 2
20 upward or downward in opposite directions to each other.
With the elevator apparatus described, the cage 1,
counterweight 2 and lift drive mechanism described are

arranged in a 1lift path 10, the cage 1 is guided by guide

rails 14, 14 for upward or downward movement, and the




24 and 25(,30?1%1%01&0161@ 31; hr?eél\ll:’éq& réir &I}rclid dtor‘félwf"‘ r gc{ﬂ?gﬁm%’ﬁ%a?,’é Eh?ru%?germlve W th
the ratatjo f the sheave 9 without .glipping 10, relatiye to, the sheave 9
whi | e%t heal?$a%cfp(?nl nsqhé’?\jé‘ §398 §8%g lﬁofagt gdgfi?l'fﬁ%nd??%%mn%f%q Y11 o nove
the cage 1 ypward, or wnward. For this reason, the prior art has

encount erdd-PFEbIMAE dfch as difficulty in reducing the weight of the cage
1. IS To render, the rope 3 of .the_conventional el evator apparatus reeved
around the trdbttohehEonyentionalorlevatarngPPAL RS csReMnR F1Ge rope 3
I's subjected to tension T1 on the slack side thereof and to tension T2 on
the tensidhetPdidhe tther aoPeasd FveWied arrrad bhe trecEbeRt$eate ° 20 of

Mat hemat i cal Expression 1 (Eytelwein) needs to be satisfied, assum ng that
t he coef fegfemowst wWirthetihen redatdeon e theashparesfediehoubnglibrindpe 3 is
a and that the angle of the rope 3 reeved around the sheave 9 is A

( Mat hidhat Fekdt e rigs 4ihen sheavel ® Raideatbe hvaatBof2sida®e eXplsiAeifgppose
the tension . T1 on the slack side is due to the weight of the cage 1. Wen a
smal | nunbetatodd gas ddregeird var eoitiort 94 ¢agmote the tegei brufward «mal |, and
the rope 3 is 5 1likely to slip, failing to satisfy the relationship of

Mat hemat | dedmviaqt esFbenthisFoeagsapptRe pripposert heaLagaecuritdey@)d has
wei ght of 1500 Kg, the | oading capacity of the cage is 1000 Kg, and the

wei ght of ptdisl ey uiheisg i £ iicu1tdye ineirghhchgt BRe CREEgHL PbEStIDS of the
| oadi ng capacity. The 10 left side nenber of Expression 1 has the follow ng
val ues whegyd he, wei ght of load is zero and Wien the cage is fully | oaded.

15 To render the rope 3 of the conventional elevator
apparatus reeved around the traction sheave 9 free of
slipping in the case whexre the rope 3 is subjected to tension
Tl on the slack side thereof and to tension T2 on the
tensioned side thereof as shown in FIG. 26, the relationship

20 of Mathematical Expression 1 (Eytelwein) needs to be
satisfied, assuming that the coefficient of friction between
the traction sheave 9 and the rope 3 is u and that the angle

-of the rope 3 reeved around the sheave 9 is 0.

(Mathematical Expression 1)




(Mat hermat i cal” Exprsssi'ons 2) TS 12080718007 =*1%35" 95785 11 *° 2500/ 2000
2 125 | dha peint of, 19916900 c) bh8Skley| SnENERIEEANERML 00000 K. Lhe

val ues of t'Hemat i cal” "Expr €ss1°ons are i cal

Cores Wynglg! B IS0 o? R R o) I
115, LA e 30 B0 oML I L,

reduction in the i ght of the cage 1, giving rise to the problemthat the
cage 1 carftft e tnfigh e andudhgnreight ot hBPcFBRREEEHTLAT ot o pri&eti ce
to attach a weight 5 to the cage 1 _so as not to permt the rope 3 to slip
even wherF§i e Rfe Of Gage 4 ous| SR&nBEr the paadangerapraghiy. gities
i ncreased weight to the cage 1 itself. The increase in the weight of the
cage P i tx&f% Hidedember oF Exprgeshremlohagakhagfehtoving wiuas nechani sm
| arge-si zed and heavier. 10 Furthernore, the drive notor 91 serving as the
power souhen fidre i ghty ofddiopd AscBanics andswhenehhancageriastel kapacity,
consequently resulting in increased power consunption and also entailing
t he probllradgd.necessitating space for the installation of the drive notor
91 which becones greater in 15 size. An object of the present invention is
t 0 over cotia t@idna thie- 1o Bxgaiesg ipnebléns by providing a drive mechani sm
capabl e of reciprocatingly driving a cage or |ike novabl e body w thout
usi ng any tractiAm sheod/asdoar el .ggat or apparatus 20 of the novel
reci procating drive type having the drive

15 T2/T1 = 2500/2000 = 1.25

If the weight of the cage 1 itself is then reduced to
1000 Kg, the values of Mathematical Expressions 2 are as
follows.
(Mathematical Expressions 3)
20 T2/T1 = 1500/1000 = 1.5
T2/T1 = 2000/1500 = 1.33
Thus, a change in the weight of the cage itself or in

the weight of locad greatly varies the value of the left side

member (T2/T1) of Expression 1 to be satisfied. This value




mechani sm i ncoIrtpolrSattgg Iteﬁfgrr Si .onﬁleg&&ﬁﬁEp&Cﬁﬂ‘Eel RR/E?\H‘???\P ﬁew%lrgelgtent

I nventd o rQvi des a.reciprocatingly novab body driyve hani sm whi ch
conpritssegtcg ensi o r%er%’erasi rllmﬁzhé:% ¥’f6mll—'gb$:ﬁ5r§9¥§0%4t% ggﬁ?n%‘feré rope or
belt for r,eciprocatingly driving a reciprocatingly novable bqody, and a

it ve. do TR FOR GAdR p e BnsPan LnaRbBes| DROPRORFIaRTS- « ABSor whi | e
pressing a specified regio f the tension nepber_ sideways in contact 5
with the qle‘f"% R o ) W?H@%&r i“Pe tg@vFégepreé'é%%lg' st JRChedgicodRof t he
tension nenber in contact with the straight region. Alternatively, the
drive devit® Weight Gdntder ofigen laisseddl givescriegi b bhre (proklkerioh nenber
as reeved around a sheave for pressing the circular-arc region against the
10 sheavéakins thee 1difty drivenhasichapishe larpoesdieed cendrhgasiehe t ensi on
menber by frictional contact therewith to thereby reciprocatingly drive the
nmovatile bOEsthemamonecarblee drilve doites Qdvisesving ae Phoviboleel bsourdsel t
transm ssi on di sposed al ongsi de the tension nenber and 15 revol vingly

nmovabl e af@nhdgike tldfdi drivenvechentismsiisngiveheanaipecesssed capdaintiswm f or
pressing a belt surface of the belt transmi ssion into contact with the

t ensi on nesrEsquenttd ya résineimat dn iacrdakedngotre dehiumpeiemi &t on. The
present invention provides an el evator apparatus 20 which conprises a

reci procadlswylentaiddice thedyprobliep oFahiebgkyi tRYERG Yspaowi ted the a path of
reci procating novenent, and a nmechanismfor reciprocatingly driving the
body. Theineed NG RE Xhdr ldHiRg HREBRNbIMADER be8Snés Sheaye: i sposed at
a predetermned level, a tension nenber in 16 Febrnarv. 2004 6 the form
of a sopegpPse belt and extending along a path around the sheave, and a drive
device for driving the tension nmenber in engagenent therewith by pressing a

specifi ed | onglf uliale 030k gl LBk SASERR; ORTPET +51 d6¥RYSme ThL term 5

~reciprocatingly novabl e bo%y" neans a cage having a passenger conpartnent

or cargo . I r acep [ t
count e ey ohr s Bileg SROHIEE By BrBvidaerh, SHPEL Rhehtul iR cBiafe
refers to t .oy L hat of one_or.a plurality of ropes or
belts. 100ﬁh%@%%qa?g%%ﬁoggég%égn@vg%@%t Sri %%?%d%%vgq’%cl?%é%cat I ng
novenent J:ﬂ:l?o vterlitsiical di rgct [ ?_rn, hori zontal .direction, oblique direction
or directTon Mo ADEN §F2CT P8d SPEARS BRAnPR S5°YRECT TRRAAVI%e is a
drive, devigce of the first type which drives the tension nper by pressing
a 15 %t r S Ghths V&t trﬁé:rié’(}%’c(aﬁépgi H&fltv@r %VB?e??‘éﬂngotlég hEV®strai ght
drive type"), or a drive device of the second type which drives the tension

menber ad®§ I IAGRFPRT dteds thexein.
DISCLOSURE OF THE INVENTION

The present invention provides a reciprocatingly movable

body drive mechanism which comprises a tension member in the




sheave ditRSSedded 59108 ofeibrohiehEhBR, ReRPERs FLACYRR e hyF WA ng a
circular-a r n_of. the tension ne[ﬁ)%i agai nst 20 the sheave

(her eP naf"fléﬁ" tg"%er 2§ 108 RE-" cThe V%lr(?:eﬂ‘rcf‘?/é”iefﬁ@") a Rtredqhti vel v,
t he conbi nat,i on of ese two types is to be used. Usable as the drive
devi ce offAHE GG t%‘I‘i’t tgrisdent ?Bﬁb% indeontactowbER sthy stimight

transm ssi on di sposed al ongsi de | 6 Februasy., 200,4 7 the tension nmenber

and revolMHGN nblasreabivatya thd sibhveredpetcederidl sentagte Wikhppessi ng
mechani sm for pressing a belt surface of the belt transm ssion into contact
wi th t he Higisiler watbaegdigndod §heveension memberi a4 nyeevrd bufousl a
transm ssion. Usable as the drive device of the circular-arc drive type is
a devi ce dwpyd florg pxelsslingptbesedraydansarcheegionudgainstt thyi on of the
tensi on nenber and revolvingly novable, a plurality of rollers arranged

al ond0a petdawsf. r ¥ibhvihg doireeemécloinidre, bethd ,dminde aledriicee dmitvers f or 10
rotatingly driving at |east one of the rollers. Wth the el evator apparatus
of the i rabenttiens ides aeirbed, byhérbekiohaldebreachythéeewt tlvetsoilosrebyher eby
the tension nmenber is driven by frictional contact with the surface of the

belt. As mediemddatinly@ y @elipeotaki fekbmevBblg.body is 15 reciprocatingly
noved. Wth the drive device, the tension nenber can be prevented from

sl'i ppi ng underFdhe xaapdid, %eezmeasadeel\/aaheﬂat bESTiEEP 99 Sd Ptk 9i ven
bel ow, wherein Tl is the tension acting on the slack side of” the tension

menber exbeling dilhMdipodel! 810RL et RAR doRRPAS nl%@ml?@r ddgelions, T21s

the tension on the tensi oned side of the tension ne als

ot i i ) BnavRthig ok Lo L oV
9” the t%&%éﬁlﬂgaﬁ%@hanis%pfg%bﬁgg ¥1n2C04belt surface of the belt
transmission into contact with the tension member, and a
drive motor for driving the belt transmission.
The present invention provides an elevator apparatus
20 which comprises a reciprocatingly movable body
reciprocatingly movably provided in a path of reciprocating
movement, and a mechanism for reciprocatingly driving the

body. The reciprocatingly driving mechanism comprises a

sheave disposed at a predetermined level, a tension member in




region of the tension member sideways. The term
8 (Mat hematical Expression 4) T2-T1 5 pN Accordingly, assum ng, for
exanpl ej t HatectipeokaninglyThooabl Bebsiae knsigle ascaﬂ#? HditRe anei ght of the
reci procatingly 5 novable body (cage), the tension Tl is srall if the cage

carries a paslsengerbebnphrPASHENSL! Sar YHCESRSa L Hfed €] A PN HeR O
Mat hemati cal Expression 4 can be sat?gﬁged %@aincreasing ?%Eebfeggu?e N

Lael 1 has werghe of PTE00 K. Fhac) Sading Cneat 131 Sodo RyneasgeFe “29°
el oadi ng cApae T3 ae. DXrpTH af Bhove MPEE o EErg. thomnBrtEpst
and when 1 hareiger ot Eral bEIaE S e RERR TR Sl G T -
Chen T 3ucal™e 5°FB00L 55 RACC B0 ATRRE DI ik HEAHTE cf FSPRCEPbnaos are oo

follows. ( mati cal _Expressiong, 6) T2-T1 = 1500-1000 = 50Q T2-T1 =

2000- 1500 g%g’gg‘e?%uéf‘ ?hXQFgf?agi‘gJer%%%%‘ir ethmontgl hmestdoreal 16
Febraary. 2824 9 Eﬁgression 4 to be satisfied has a constant value even if
the wei ght °Or *0HE S45ECFLSR| PTofireetien ghtorg 3 haptv oy esirvedePeshe can be
moved upward or_downward wi thout permtting slippage of the tension nenber
if the drive deVFakiexast thg drive device is a drive device of the

first type which drives the tension member by pressing a

15 straight region thereof (hereinafter referred to as fhe
“straight drive type”), or a drive device of the second type
which drives the tension member as reeved around at least one
sheave disposed along the tension member extension route by
bPressing a circular-arc region of the tension member against

20 the sheave (hereinafter referred to as the “circular-arc
drive type”). Alternatively, the combination of these two
types is to be used.

Usable as the drive device of the straight drive type is

a device comprising a belt transmission disposed alongside




_ tension member, and a drive motor for driving the belt :
5 drive force greater than this val ue mhen(ﬁ|V|ng tﬁg tension nenber in

frictional te@RkALEsiHET Yl eWatshgﬂre. HQEVQ98§§§EL yo?&%@é ;fﬂ‘é]ﬁa{p—eartceny on

menber extension route, the drive device nmay be provi ong a straight

regi on of epsi on. extension r.Qute n of 10 the strajght drive
type, or alhgﬁgéagg#’?ch{g%%%lar(eegclp%%aorojfsﬁq’r?te at\g’% iR T RERGSr aggl?ﬁ{évg%e ar ound
a sheave h ircul ar-arc..drive type. Thus, the driye,deyice is
acconnnda?ggpgﬁ a%i%ﬁ%sﬁ%ﬁ%??té%&EEﬁf??ﬂs gﬁgﬁ@roﬁn h&€EPeVal8tY The
drive devi be provided at each of a 15 plurality of |ocatigns al ong

t he tensi oﬁgﬁéﬁg@r %x‘?]g‘ﬁ’é%cefnw difcteerqme&bgc@rrcféﬁ’@@dvmatlﬁ}/lﬁhé PaFRecfT2- T1)
required for _driving the tension nenber. In the case of a drive device of
the strai gﬁ?v‘aiﬁ;‘égt eemeite delthe Reldyi a0 gdFe Besos #8Fn belt 6
reeved @round a 20 pair, of rollers 53, 54, and the pressing nechani sm
conpri ¥&s ROtRBHRILY {IBHERE Hor Rsdviched ofy thepardletsrol | ers 64, 65
arranged inside the main belt 6 and a subbelt 62 reeved around the rollers -
64, 65, a plurafttly e wlestar rannanesws off thregddvienside thecsibédlt 62
and spring nmeans for pressing 16 Fabruery. 2004 10 the pressing rollers
68 agai nst theebedi nlHedriven Wit Hheidy ipec iddtor;ombiereblyi the thesporssi ng
rollers 68 are pressed toward the subbelt 62 by the biasing force of the
spri ng neamembehei £byriven supbititctidrnad preegsed adahnshet barbapsai arfbelt 6,
pressing the surface of the main belt 6 into contact with the tension
menmber. Theheubékt: 03 ias riesae tl 0 tHBY e eteBeb¥h 8OhY1 W hdvilEs NeYO} g
novenment of the main belt 6, with rolling friction nerely occurring between
the subbel teé2pidicativey Py assidl, I Akl $hE8drsoet BaLitHe PAESELAS) on

member can be prevented from slipping under the condition
exXpressed by Mathematical Expression 4 given below, wherein
Tl is the tension acting on the slack side of the tension
member extending from the drive device toward opposite

20 directions, T2 is the tension on the tensioned side of the
tension member, p is the coefficient of friction between the
belt surface of the belt transmission and the tension member,

dnd N is the pressure exerted by the belt surface on the

tension member.




on the slack side is due to the weight of the reciprogatingly.
10 15 mechanismis unlikely to offer re5|staé%e to tﬁé 5r|vg OF tﬁegnﬁln

bel t 6.5 TaoPkBee! BEAFCEORRL 5N dife \Und ddl 1Ol 112009 9B°cHE! LLgLN L he
resilient force of springs 57'Qr theI}er, ut ‘al’'so Usabl € TI's,” For exanple,
peci 11 cal 15 Tare; anard iR o ifeindty e P BB RE out er

specifically, an inner periphery O el't uter periphery

of the sub [V rooved surf.aces neshable wi.th.each
other. Thi EQ%EF%%F@%r%@?ﬁf@%ﬁ%ﬁ%@ef@oﬁﬁSosclc?d‘r ?‘i ﬁg"nbgFV\ééwlFEéeﬁa‘?% bel t
6 and the 62...20 Further at specifically, the belt providing
the belt t?ggg%%ﬁ%nﬂh%spﬁe@?%‘?/ - p%?‘?i %ﬁnﬁif’@n’&? e?oﬁ%‘?t'ﬁf‘b‘?‘ﬁéﬁy of the
t ensi on nepber and iP contact with the tension nenber. This provides an

i ncreased FFTCTTORAI YR B HRIREN the belt and the tension nember to
producg a greatgr drive force. An 16 February, 2004 11 increased
frictibhal forcBUPROSE atheffage et has me o€l 159RdKghethensi on
menber rough-surfaced over the portions thereof to be in contact with each
ot her. Thel@R#¥RIJedpeley il Hyhtang itke mpdghtucthshes conprises a
second belt transm ssion positioned as opposed to the belt transm ssion
(first bel fovpbeEResshbnls thel weightenst dharemyer iitseAdl plost Ge&nosur f aces
of belts of the respective belt transm ssions from opposite sides of the

t ensi on nefberlodding crampaitih ashietenpld firid abehvie .6 Thet herfd Oside st bel t
transm ssion presses the tension nmenber is supported by the main belt of

t he secondmembeér tofrBxpsssaion ahthdheaHee T IRWIRFD & lue sf @hkabkiehel d
between the two belt surfaces, whereby a greater drive force can be

produckd. veighiendfllyadthe hetd dMBRAES UM Jagrd iROtELAhYaYsadBgaconpri se a
striplike belt reeved around a pair of rollers but can be provided by a

chain 7 re¢uethatotich B Dairefighaig) sprockets and a plurality of pressure
menbers 71 arranged on the chain 7 over the entire periphery thereof. Each
of the pressurersereas spdolssdd wistyd wWith a recessed face 20 extendi ng

| ongi tudinally of the tension nenber and shaped in conformty wth the

cross section ofzife 1ensisubdgihergggwhereby a great frictional force can
be produced between the

If the weight of the cage itself is then reduced to 1000

20 Kg, the values of Mathematical Expressions 4 are as follows.
{(Mathematical Expressions 6}
T2-T1 = 1500~1000 = 500

T2-T1 = 2000-1500 = 500

Thus, the left side member (T2-T1l) of Mathematical




slippage of the tension member if the drive device exerts a
pressure nenber 71 and the tension nmenber. Wen the pressing nmechanismis
provi dell wirhvenfordé Febatmr ythD0rhil? edjus Wwhtg @RCRAAGSEhEOtegs¥dRg an
adj usted pressure in accordance with the weight of a cage 1, the val ue of
the right memkerehbefrbétidridienmdnttadt BHERSEIGN 4 can be altered, for
exanpl e, in accordance with the nunber of passengers. 5 The tension nenber

can then be prewtthegt f €106 r5d dr gy rcﬁjﬂ%rldﬂé%%g‘)fth%h%eﬂ%@ﬁrmQ&bQﬁssengerS
Usabl e as the adjusting nechanismis, for exarrp e, a power transni ssion

utilizing eReeh&nsh oFowe ! Nehd efsi-RN n?a?a%nyégv@g%r igﬁgeéertl ng

pressure on the belt surface of the belt 10 ssion nsi on of

the tensi OBtFRUPRE tdgloy s eélé/\ﬂﬁéhélf@ nm% ?,?8ﬂg?éﬁtemﬁ£§bgfthe

pressure is made automatically adjusta € adj usting

echaniom et ok o e, PSS R LSR5 ke o

one usi ng a |l ever ani sm

conpri sing S ct the tenS|o of .t he te si on and a
control ci F%ﬁl? ﬂogﬁfleﬂngﬁlﬁg he epyreeds 3 8bS5ENEv 8nt ﬁgngg?ectlon
signal. On her ha exanp i ve devige of the 20

circul ar-ar%P e 1 g%jo%rlﬁ@e% alrﬁﬂéhagggng%?et #etemitRy the belt. This
effectivel gress $ 4 i nto contact with the tension nenber to
produce a é? FPuPFR S oef'?}:ﬁi rasabiifedha Batherd mAYemRBtt @fisEhh menber .
Further stated specifically, the tensioning nechanism 16 February, 2004
13 conpri s&s® Ea?"lf’) me TR0 LiygoPe¥dcsocas be browbded| @t tesrh cebra away from
t he shgave, lurality of rollers being rotatably supported by the frane
130, a tPi%mE F 9P hekratinns edensndheoveastion membetr estendioh the
frame 130. Wth 5 this construction, the frame 130 is driven toward the
sheave route in accordance with the force (T2-T1) required for

driving the tension member.

In the case of a drive device of the straight drive type,

the belt transmission comprises a main belt 6 reeved around a
20 pair of rollers 53, 54, and the pressing mechanism comprises

a subbelt transmission provided by a pair of rollers 64, 65

arranged inside the main belt 6 and a subbelt 62 reeved

around the rollers 64, 65, a plurality of pressing rollers 68

arranged inside the subbelt 62 and spring means for pressing




spring means, whereby the subbelt 62 is pressed against the
by the tension of the tension nenber, and the belt extending over the
rol | ersSi smpimsbetiti 6 opeest fcyg thé hstihEacd refil At ine®ear &f ihiRe tension
menber as reeved around the sheave. Consequently, the belt can be given

sufficientkyngaeat wifht ensi eenédor ldedihd®es. Theceudbrakys2t g EeLsi @i ng
mechani sm requires no special power source and consequently becones sinple

in construsbivenrefbleingliyVeivh tHe L&ASI AU RIRERAY PP ¢REPHhIaSHa1Er ame
130 supported so as to be novable toward or away from 15 the sheave, the

plurality ef others1behio I SEPp 0

| ever mechani sm 140§ils§%€05#%&egi etl%{/\e/een a%%@fe’r%ﬁlc?t %%tﬁ'%%%sr%%esggg%gd one

end of thegbengiho YA is. specifli C ructi .. the | ever
6b€RAHOPLEERPE SlltYé Poiilds ﬁ'e d Cth?a%% %rﬁ%%’rln

mechani sm 140 converts the nsion o ens o a force for

drivi h 3 ] | f t.he | hani 19
Connectad 1o TAB eRa r P hokt IF BE 04 e by he TR SRathe

the portiop_the ppesed to the free.end of .the frame,13Q serving as the
poi nt of a%%ﬁ?cgg?éng'lﬁ%ipsrﬁﬁngt BRI SBN 151 n’f’&e?mi%ege%’?bér 7 2004
14 belt is _adjust to an acting force_of required magni_tude. Further

st at ed spegP?igg}ig?l?ﬁe %nE?%#h+ﬁP sﬁ%(ﬁﬂﬁ%ﬁ9§e§7aﬁraFHP136kef
supported so _as.to be npvable toward or. away fromthe sheave, the arm 156
bei ng eIasgPEaFF§°bP§§%ﬁeSl?OME9¥l%F%WH%R%i%ﬂﬂ%ﬁhﬁﬁlﬁﬁbﬁﬁﬂﬁéZéﬁéa@e, and a
plurality of rollers included anong the plurality of rollers and positioned
at oppositBagﬁﬂ§l6ff?ﬁﬁea?¥amg%h%#é’R#G&QﬂHQMs are rotatably supported each
at a predetermned level relative to the sheave, the arm 156 rotatably
suppor 13 ng t her 8batedespecidienlky s oin eimnenoeariigiedy miartdley mafint belkol | er
arrangenment. Wth this specific arrangenent, the arm 156 is biased toward a
di rection &wapdfanneouher sheniphemher£biyhd habaisr G2 dlaver respecitiees are
driven away fromthe sheave to tension the belt. 15 The el evat or apparatus
of the invenepvaddescrfabes mbshvabbasvitlirdach detiexe f Ohigr rgingbayt ensi on
menber in frictional contact therewith. This obviates the need for driving
by a tract poaveheavelippader fhgmtdecongin@odtveed atied m2Gat brdlty emawabl e
_body smaller in weight and consequently permtting 20 use of a conpacted

| i ght wei ghthéi ftibdel¥eerechani sm BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1
is a perspective view showi ng the basic construction of an el evator

appar a2@s equi ppedtMét Nsta€éd VepaevE Lo Ofy ! N SHAIIYr il gt YR& be1lb
Fabrusrv. 2004 15 FIG 2 is a perspective view showi ng the construction of

transmission has a grooved portion extending longitudinally

of the tension member and in contact with the tension member.

This provides an increased frictional force between the belt

“and the tension member to produce a greater drive force. An




The drive device of the straight drive type further
the drive device of the straight drive type. FIG 3 i5 a side elevation

showi ng5an camparigeseat seashdebal pat BanimiByESE Bo it ildie £laY Jpposappasat us.
5 FIG 4 is a plan view showing the sanme arrangenent. FIG 5 i1s a plan view

showi ng i n tihet diell tt Reatensksuehi 001 Pt LHer driva S8 Goordf, e thial ght
drive type. FIG 6 is a plan view show ng the sane construction. FIG 7 is

a front vi ewnshow RgmBeRiB Reld B@‘élwéeﬁuél?fﬂcet]% JEHUING Wiergw th. FIG 8

is a front view showi ng the construction of another pressing nmechani sm

FIG 9is arefsb@ettiweewaeomysﬁbgs%’ﬂétffJ&Li&baﬁbi UNEYs REeERLNY

mechanism 15 FIG 10 is a perspective view o e transni ssion

compr i S1 N (anghghNnelbGr . 1l ARA! SRS LG ¥ SMeshguhng t beccopstpyct i on

of another drive device of the straig drive type. i nc

di agra S ' rrangenents 20 _.of devi.ces in_ el evator apparatus
eacﬁ cgﬁmr!}g}eﬂﬁggggg?r@g%éﬁ%%f% FHES 887 A h S AR MppPerriE 13 PP\CI udes

di agrans s ' aml of other,arrangenents. FIG_ 14 is a .di agram

show ng an%@ﬁ%ggggén%?agée 135 2% Ea?g, £y #5Hdé$§ﬁPﬁWH§Fé%Hfa | ever

nmechani smi_s uigg. FIG 15 is a perspective view of a drive device of the
e

circul ar - afed tepsLonprenbel 1§ zebiskbehield hatapedr theotther beltve

d
device of 5 tge circular arc drive type. FIG 17 is a perspective view

:
showi ng t h&YESRSEFuctPBReBY edFeatefe Sriveetange cageliec®rodugedis is a

perspective view of another drive device of
Incidentally, the belt transmission need not always

15 comprise a striplike belt reeved around a pair of rollers but
can be provided by a chain 7 reeved around a pair of chain
sprockets and a plurality of pressure members 71 arranged on
the chain 7 over the entire periphery thereof. Each of the
pressure members 71 is provided with a recessed face

20 extending longitudinally of the tension member and shaped in
conformity with the cross section of the tension member,
whereby a great frictional force can be produced between the

pressure member 71 and the tension member. -

When the pressing mechanism is provided with an




for example, in accordance with the number of passengers.
the circular-arc drive type. 10 FIG 19 is a front view of another drive
devi ce ®f fThe teénsibarmambesiréme thde.bdlfzevhten afrt:linor.%tli}sbgw of anot her
drive device of the circular-arc drive type. FIG 21 is a ron%J vi ew of

another driregadeyess of the ddmsds O PFaMhflrise bYRB1FIG 182 is a front
vi ew of another drive device of t he c!rcular-arc Qrive type. FIG 23 Is a
perspectivedyueving BechieisAl iye Asvisaei1d e ?O%IJI_J %"rhﬁﬁﬁligrskléﬂﬁ type. 20
FIG 24 is a perspective view of a conventiional €levator apparatus. FIG 25
is a plan view shAY fle 3PeRE{&D | Nsi g, A of At 9l Lhe
conventional el evator %ppar atus. Fl G- Zﬂﬁsgeoa{l |agr§ma g?‘\é?ﬁflgﬁs??‘é?fng
forces actirBg 8Refti E y, 04 .17 .0 0pe S eeve Qupd.a traction
Sheave. ol pEE AL T MO SR 8 RR8BOE (1o

i nvent {@n W riked below in detail with reference to the draw ngs.
iy or 16" EaboRfs CESET| AR RERBNORT o6 the £Ph e, nERGT arie RS o
drive devi f e straight drive type ig used as a drive device for

dri vi ng rogggg E%?v?%%b%%g?%r%ﬁfhe'f’%%%ér ?ﬁle@?%fyr itOEi BRAECSUBRL A8t MA@ ewi t h,
i.e., by prggﬁing.a rajght ééﬁ%tan of each rope. Subsequently, a

descri pti of"wPT " be2 4t ¥ S bt s AP i eIIEF&EiSPtabgﬁr athe apdvetd@ drive
device of the circular-arc drive type is used for driving ropes as reeved
around a sHBEREPESE o &gl Hited Andy & & @gichandtcadaphwespe agai nst t he
sheave. Apparatus Conprising Drive Device of Straight Drive Type 15 FIG 1
shows the BEINELEHFHEER UG R DHIORM Usimmteorl eyepareichendbnt heAlswent i on

wherein a drive device of the
15 usable is a power transmission comprising a sensor for

detecting the tension of the tension member, and a control
circuit for adjusting the pressure in response to the
detection signal. |
On the other hand, an example of drive device of the
20 circular-arc drive type comprises a mechanism for tensioning
the belt. This effectively presses the belt into contact
with the tension member to produce a great frictional force

between the belt and the tension member.

Further stated specifically, the tensioning mechanism




_ has one end connected to a free end of the frame 130. With
straight drive type is used. As illustrated, a rope 3 extends as reeved

around 8 plehial kbyisetueheayesthsuthae PaNEaVE SRPnayldefl Bl 2nanse! (i ed

position within a path of 20 novenent of the elevator and sheav 43
The cage 1 ipumraror donnanr Bt b oo acia e HE PR k8Tsr <ofentlipl 57
arrangoment CRer B BoBLER” 1hfopEOs SR AR oo e r Y HheS AR R e
Count erwei ot 5e9eRBaoEcEns YERLLA naotn) O 14 el s asa b eaFPaATEd | n

the path 10 a 1 | ded b uide rails 14, 14 for upward or
downward 5 %@ggn%ﬁ?‘?‘?%%ﬂ ‘?‘h%%%ﬁ%t%egrﬁl‘?q Sufdiigdgnty ygargatrail s 15,
15 for ypward or dopnmggd povenment. The drive device 5 has connected
thereto an -GnrtPlsttated EURES ol ASGERINH S &bt tenPiaginaemepharismand
downwar d novenent of the cage 1 and stopping of a cage door 10 11 at a
positi on cOFABLAFAGNRI FRea1$] cpPwemorource And gl csvepn tdive begpmes i s shown
in FIGS. 1 and_3 for the sake of sinplicity, a plurality of ropes extend

al ong the SamBleoliRecpmsbrechiony. The ropes are not shown in FIG 4. FIG
2 shows the construction of the drive device 5, and 15 FIGS. 5 and 6 show

t he constructi ohlbereaeivelye theitensionming estahramdetmidompitsiesr af er ence to
FIG 2, the drive device 5 conprises a pair of drive-side belt drive

nmechani sm FruamadlaPi veppsited bed tasriy oaraehamismidward o awayartranged
I nside a housing 51. The belt drive nechanism Ma on the drive side 20

conpri b®s &hemshebett thanﬁnmssiﬁmycﬁwwwdfméﬁkibd%%?'ﬁytdﬁgbh@rs 53, 54
arranged along the ropes 3 and a main belt 6 reeved around these rollers, a

drive notosubgotoedrvy athagtyark i ¥3010 i 4 Oldvalr 3R Barlill ARbN 1Rel t
transm ssion, a subbelt transm ssion conprising a pair of rollers 64, 65
provided between a free end of the frame 130 and one end of
the tension member. With this specific construction, the
lever mechanism 140 converts the tension of the tension
20 member to a force for driving the frame 130, with the portion
of the lever mechanism 140 connected to the end of the

tension member serving as a fulcrum and with the portion

thereof opposed to the free end of the frame 130 serving as

the point of application. In this way, the tension of the




away from the sheave, the arm 156 being elastically biased
16 February. 2004 19 arranged inside the main belt 6 and a subbelt 62
reeved arotinWartiearditecsidid, awddy frsh aiy Whaldve, @hdpeepsupdliell ges 68
arranged inside the subbelt 62. On the other hand, the belt drive nmechani sm
Mo on the Polllevenistieded midrm@stite FUYNEIdy 0RARST1ESs08Hg0NPri Sing a
pair of rollers 55, 56 arranged along the ropes 3 and a main belt 61 reeved

around thepesioibged, a Spipdelte LERISEAIHN GYIPRIplend 8ePabT10Fsr QbLers
66, 67 arranged inside the nain belt 61 and a subglgt 63 ree\éeégg?og#l% t he

rollers 66robdtal agg$ | I S r Lnsji de

t he subbelt 63. I%Yeac ﬁ%ﬁﬁ\?%é\/\% elF)E:aIatS igrl veteter]femci %rc\ll sl%?e%a?g%?g‘trheé%ut er
peri pher al +gdr £Re f Lope.side Is in intimte
contact with the ﬁﬁbrﬁﬁirﬁgﬁa‘f Ig&wﬁq%gg%’o%g%%ﬁﬁ tt):g1 { “B"of™B1°0n the
rope sigle. ' | 5..and 6, .t he | lers 53 to 56 and 64
to 67 provfné??l\g;!(%ﬂleé%\g&ge f ér?d\jelﬁrr:eacﬂd&r’f’i s?rrfg e rﬁgiﬁﬁdafﬁgngﬁ’ﬁﬁﬁh
rollers 69 vidi ng . gy iven-side belt drive anism M are rotatably
support ed g%ﬁg |§€dfé%§}é§éxer&ﬁQ%? 6§§%§FﬂgﬁgglE@rgkeﬁegrB9VﬂF&g t he
drive-si dea2§ipgl t.drive mafhani ﬁ'fnfjn are rotatably supported on_a novabl e
base 60 whi ch'TSCTEL pHEarFTRgt & ayeqy pheredy thet hevariedoit8Fe 50
and are novabl e foward or away fromthe subbelt 62. The fixed franme 50 is
provi ded Wt hEFRLHFLF 445¢ )fhgifv%‘br"‘}“f?g}’s Irpm dhepishisiayg thetrboiphetbhaise 60
toward the 16 Fabruary. 2004 20 subbelt 62. The biasing force causes the
pressi ng rBFtErs 68 to press the subbelt 62 toward the main belt 6, whereby
t he bet% surface of the main belt 6 is pressed into contact wwth the ropes
3. ConSequent | yThe 1Rl gffakan rappme wsft uvhtcfe el dalvebtirpr dssicohbédi sbpreduced
bet ween the belt surface of the main belt 6 and the ropes 3. Thus, the
subbel t t ra#dSnt sdtoye device for driving a tension member in frictional

contact therewith. This obviates the need for driving by a
traction sheave, rendering the cage or like reciprocatingly
movable body smaller in weight and consequently permitting
20 use of a compacted lightweight lift drive mechanism.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing the basic

construction of an elevator apparatus equipped with a drive

device of the straight drive type.




_ a path of movement of the elevator apparatus. ,
provi des a pressing nechanismfor the main belt 6. Wen the power source is

turned on for teGdrsvesmat pradOvisySen&Rsd | {1l | ifhd NG Ui Greicde bel't
drive nechani sm Ma of the drive device 5, the main belt 6 starts to nove

revol vingly, drawgngsthg 50B§§n3vlgwﬂéﬁb&%$§cﬁﬂEﬁgéé¥1lﬁhéaéaﬂs%kh%Qﬁbnforce

between the main belt 6 and the ropes 3. h this novenent, the main belt
61 of the i ¢gR- ahdgebghtdLi hapj ves Jrevol vingly. Further
with the revol ving nDSenentg%fg?hgﬁgmgg%%gﬁNgéﬁﬁgﬁ%}[ f? the two subbelts

62, 63 al so nmoverRev | vi.ngl .fraction of _.the ropes 3.,in one direction
noves the 20 sheaéé ge% a%ié%?gﬂgﬁ%wi%h$f%?gjfhﬁwﬁ%ﬁ1rﬁ%ﬁ§§ﬁﬁ? 1€8ge 1 and

the counterweig 2 ypward or downward .in directions _opposite to C
ot her . Producedg gfmzeﬁstﬁegﬁgPE Eh?Yai%P%ﬁn?rﬂaWﬁﬁ419§;§ q§qaﬁdSPﬁ eESpes 3
in thisg,pr $.1LS,pressu N satisfying Mathematical Expression 4 due to

t he bigging%gg%gg 8$efﬁglégrings 57, consequent|y obviating the slippage to
be produced bet?ﬁgn he main belt 6 and the ropes 3. 16 February. 2004 21
In the case of -ePevat Br IEpPhr B BhOWIRD | e manstruatd oar iofe” devi ce 5
can be installed conpactly in a vacant space along the route of the ropes
wi t hi n t he @8pRFReToPaesshBdnmeshansn. 3 and 4. This elininates the need to
provide 5 an additional installation space for the device 5. Further when
requi red, a secBRE-dPi¥8 defrert Sviem $rowlingdde donsnotdidronvadant space
as indicated in chain lines in FIG 1. \Wen the outer periphery of the
subbel t 622apdhenepraneingemephanysef the main belt 6 have respective
grooved surfaces 10 neshable with each other as shown in FIG 7, the main
belt 6land the Elifbeld £2 asapebspeceireatelhv rei s Hgia ngraosmEaciokd ot her.
Usabl e as the pressing nechanismfor the main belt 6 is an arrangenent
conpri si ngcamprésstgeapbhaen 201l di sposed al ongside the main belt 6, and
springs 202 for biasing the pressure plate 201 toward the nain belt 6 to

apply pressure FoGthelnmbknabgeisPedsi $doMed sHddnd the construction
of another drive device of the straight drive type.
FIG. 12 includes diagrams showing exemplary arrangements
20 of devices in elevator apparatus each comprising a drive
device of the straight drive type.

FIG. 13 includes diagrams showing examples of other

arrangements,

FIG. 14 is a diagram showing another exemplary




_ FIG. 16 is a perspective view of another drive device of
Al ternatively usable is a nechanismconprising, as shown 20 in FIG 9, a

pai r of 5chabe sptreakersa2@54r208, tpp&hai n 203 reeved around the sprockets,
and slats 209 attached to the chain 203 and arranged over the entire

periphery of therghain, ikhg skatse20ybeiid, RiRSSEH agal %%tnstth}gc&‘{%ﬂ belt 6

by unillustrated respective springs. The slats 204 "are arranged in a row

for each reger@brea¢heObrItRYPGr Pie QPGS |t 1S also possible to use a belt
transm ssi on 15 Februarg, 2004 22 conprising, as shown in FIG 10, a pair

of chain sprock (met s sh ' . r.eeved around e sprockets_and a
plurality of prgggﬁrggrr%%bg\rﬂggsiﬁ%r%?g\%e‘? éo‘ﬁ %eanc%tgller{" fitr Ver 8t‘g"P{é*anf’f"re
peri phery r h ressure nmenbers 5 71 is provided with
recessed cE?%esg%ggggg7§9éx§gﬁggngy?%hgitudinaIIy of the ropes 3 and shaped
in confermty w t ross.section of the rqpes 3,, wherehy a great
frictiggal for2E&§anTgeEﬁr%dEE%ﬁtb%%ﬂ%e IﬁﬂPéﬁékéﬂPgﬁﬂgﬁﬁéFe7? affet he
ropes 3. 1%15' 11 sho&s.the construction of another el evator apparatus of
the inventiconc A2FoBEC3ELRRetY?fiy a cage 1 to a counterweight 2 is reeved
around two sheayes 45, 46 rotatably supported on a franme 8. A drive device
5 is provided aFdfig £Rel?opefBoRkt BivH M Rakhar Ord vanslestisaved theos, 46.
The drive device 5 conprises a plurality of pressing rollers 81, 81, 81, a
belt 82 re&¢EAUARBUANCt AESBerbYPers 81, 81, 81 and a drive notor 83 for
driving one pressing roller 81. The rollers 81, 81, 81 press the belt 82
into contact w FRGthelrbpea3fr@it FESy dR, anathdo dfijveanidvide ©f) the (f)
show ot her exanpl es of arrangenents which are altered in the nunber and
posi ti bh ofidriderdevicésiBe tywenumber and position of sheaves, rope
extension route, etc. FIG 12, (a) and (b) show drive devices 5 arranged at
a plurality of FdGat2pnss a fifoebvids yof My MrGvel YeviiGe BHOWBea drive
device 5 attached to a cage 1. FIG 12, (d) shows a drive device 5 attached
to a count eiwendatr-arcHiGvd2tye) and (f) each show a rope 31, other than
a rope 3 as the main cable and serving as an 5 auxiliary cable. A drive
device 5 is in PDgagesent MM pErsPectORe Vilew Wi MARHRILGE VO deh@celde (),
a rope 3 has connected to opposite ends thereof a cage 1 and a

count er wei ght air&glgbLgbcr@§p@gt£y§égrive devices 5, 5 are attached. Each
drive 10 device 5 is in engagenent wth a rope 31 serving as an auxiliary
cabl e.2¢1 G 13, o] | tt resp '

opposi te ends ogig)' rgge'%%. QOHH%%%% Svsih(;ﬁvv?f; acgc;bgq'%ntatﬁ'(?n%ac%?ﬁ?\é?\?\éi ght
2 connectegpﬁgrggﬁs[espective ends of a rope 3, which is in engagenent with
a 15 drive device 5. FIG 13, (d) shows a cage 1 connected to one end of a

rope 3, which igqkn gagepent wth a drive device 5. FIG 13, (. shows a
pair of sheavesﬁgﬁd ggd??vgé%% |c%i%ﬁvéﬁ?ﬂf%ﬂe?qnﬁﬁHQR?qﬂ?qfhgnfé%%iﬁg
P o, of pBeh20E Aovdlignl! b¥ i€ LG nd fondl CIRANE apPaadls POTH O"

FIG. 26 is a diagram for illustrating forces acting on a




detail with reference to the drawings. First, a description
20 3 between the two sheaves. FIG 13, (f) fdrther shows a drive device 5

|0 engagenRoll whé NgavEnRsr e LR R Ush {1812 Pholighiteanat 10, sheayes.

whi ch are provided inside a path of novéenent e elevator.

el evator appacbuscplsdlie yruantian 4 e iy 6es,9.6an b gar panoed with

gr eat 16 February. 2004 24 fre at” various "arrangénents can be

realized a | . Fl. 14 shows another el evator

appar at us, aﬁﬁ?%\?nfﬁée:é%M%%%ﬁﬁ%ﬁé%%ﬁgg&’o ¥t EglFBEJgn%fi s caused
to-act on u | ever_ nmechani sm 200, and a,belt surface_of a
drive deviggﬁg£§é %%%gégd gal 1t t eaﬂ%ﬁi?%?qmatﬁ%éaﬂgﬁgerﬁgbﬂﬁcﬁﬁ at the
poi nt of agglﬁca&ion %; t he Ie&gr necggnisnlzoo. Vith this, el evat or
appar at us, “the TRE! o G SIMEDEIge 3, OPSETIPLigRaEL} PEFHERD ATy to the
wei ght 6” t he Cﬁge 1, can be caused to act on the drive device 5, so that
the priSsuftE¥ahoheARRATAYE AT i A0iye He¥dcsr @4nthenwFi FCuharnak®er of
passengers.ip the cage 1. Thus, the sl|ippage between the rope 3 and the
drive devi 8BL1%e cE¥PPel $risahiiar rigaiaiegonss aise reevsdr aspupgsaengers. As
descri bed above, the el evator apparatus of the invention is equipped with a
drive devi EReaVe oY reessing & drHinmlfagreed regdoor ddneechi thpehegdififer ence
between tension T1 on the slack side of a rope 3 and the tension T2 on the
t ensi oned Eheleslgéa¥ée rope. This elininates the need for the conventional
node of driving by a traction sheave, making it possible to use a cage 1 or
count er wei YppaPatis reotumeis ey ghtive-Wrehierenwife stthaibbll Owing Bdwant ages are
al so-available. 1. Although the drive device is installed conventionally
only i¥ a machi FEGr obrshews Webaaild icvhstruztiabho®f an &68efabpaars. ?. Q4
25 novenent of the elevator, pit or the |like, the device can be installed
at any | ocapparaesostli tige tihddiftiidh @iHdr@in 2 dPliRee dekeceOBe tHedriven as
hel d at a straight region thereof, the rope is | ess burdened, permtting

use of variousi ShtBdeI¥&l Eyps Ut 1Bfed.f ORs05 13h88kat 8Nt hetéSe f4 bers and
synthetic resins, for the rope.

extends as reeved around a plurality of sheaves, such as a

sheave 42 provided at a specified position within a path of
20 movement of the elevator and sheaves 4, 43 attached to a cage

1 and a counterweight 2. A drive device 5 for driving the

cage 1 upward or downward is provided azlong the route of the

rope 3, and rope ends 31, 32 are fixed in position.

FIGS. 3 and 4 show an arrangement inside a path 10 of




1 is_ guided by guide rails 14, 14 for upward or downward
3. The conventional drive device using a traction sheave needs to support
the weight movehbnt £agrd atide t BousOEREET y¥ei ahti Anfhilded ey eflide Irar9e- 35zed,
whereas the drive device of the 10 invention need not Support the meigﬁt of

these conpabepbs @pdatdot Nesdled e B wamRact ed and reduced in weight.
Furthernore, the drive device can singly be renoved or installed and is

easy to repl acernd. affife CGFL de Bhd e et Wi ch are reduced 15
' 2 of smal '

in weight permt use of a drive notor er capacity, which results

inrT edUCGduﬁP!‘@ﬁsGP&‘@%éﬂEof"c:{.%\iiq:cr%@?%rgngffoﬁﬁigxbte%gé: ggégaéaea}ﬁ grted

by the drive device 5 Increases or ce Vi n
makes it MaL&nkh K&l Mot gnggn or rope 1o . be ysed 20 _as_a
count er bal ance can %% %?éslgge%fe Wi t%efgf%éln(?éldlt %nggagsg erCBPerg??ﬁbi lity.

Appar ajgis I Si jve Device..of C.rcular-Arc ive_Type FI.GS. 15 to 22
show eiéjarrp eggéfgeﬁ(g?/%%?n a%%’anr%]t%%f‘”tt&‘e 3 st gc?o\f/né ei PERRYIR devi ce
of the cirgHiar-arc 16 Feb%§%%%§,2004 26 drive type is used, FIG 15
shows a drPVeY dRT cEB%0° i W FMiGFed larddg 3a fore dhe 22kai 8fosed at a
specified |Level.wihin a path of novenent of the elevator. The drive device
100 conpr i BEBPHIBEEY- ﬁzi’f%ﬁﬂéotiér%rr@mre&t@meuaéomﬂhmﬁms route 101a
arranged along the outer periphery of the sheave 92, and a notor 103
coupl ed t o*Rhect e}y 10 TReakoRgst REer BbLesbownbbut Fbe-bal f of the
circunferential length of the belt 102 is curved in a circular-arc form

al ong the out erFHer i prthgwamithecardanetdan pfeshiendriivecdesicar 6, r egd ons
of ropes 3 as 10 reeved around the sheave 42 agai nst the sheave 42. \Wen
the belt 1B82G$s % eand & nefiow nichee chdns toniotiing bife thet driv@3deviieer Bpes 3 are
driven by a frictional force acting between the belt 102 and the ropes 3.
FIG 16 showsatedrdetmaileyi ¢ thO@elfaviengeats0FDG. 194 4be S@FIO @S de B i Ve
source and installed in a hollow space forned in the center of a sheave 92.

A drive puttmepridss is paimtet] dfi vdrasidid piéll tshafiveohelh@nAeioMa 1044 and the
rotation of the drive pulley 105 is transmtted to a driven pulley 106 by a

belt 107 adrieem-sidd|Keld drifvd td HankQha M20 wBHOWN 2R BhrBandBdl $ncoHPect ed
_to the driven pulley 106. The rotation of the notor 104 is transmtted to

the rolleralfdesin@ 3he dhievBedd 1Y viOpechShi sihOMa 264 ElﬁéV&Pi‘?n%'!éﬁi/e 106,

whereby a belt 102 is rotated revolvingly to drive ropes 3 in i ct1onal
cont ac2o t hesgpiides a Mafed Yor 280 2ion comprising a pair of
rollers 53, 54 arranged along the ropes 3 and a main belt 6

reeved around these rollers, a drive motor 52 for rotatingly

driving the roller 53 of the main belt transmission, a

subbelt transmission comprising a pair of rollers 64, 65




On the other hand, the belt drive mechanism Mb on the
FIG 18 shows a drive device 100, wherein a belt 111 is reeved around two

rol | erss 110ri®af, sadd eompties|? nairf BHIEE rah spRGs@bnt E@m,??i.lsﬁﬁé 410.
About one-half of the circunferential length of the belt 111 is curved in a

5 circul arpaie berfoal @A9 $he DIt HRFdPRAG LI Hd §B§@¥634§ngpﬁeﬁ§iﬁ'g
circular-arc regions of ropes 3 as reeved arouné'the heave 42 agal nst the

sheave 42. pbhenei hgebpbd ddduild ¢l WNAler d0ved BY 45T ¥i 08 ,&E]g {‘{?{.Or 112,
the ropes 3 are driven by a frictional force acting Between the be 111

d 10 th | | [ i.n FIL.G 1 i ve, devi
10 “coRRPEo e Pal L WRGRS5 ML Skr Rkt Pager shr oy,

100 shown in conpri ses a reeve

121. The tw@;fokieLs 1Hég} re, rotatably supported a_franme_120, which
i s supported so as t%]%és n]btsa% eretearﬁac{r)(?yr rungvv%&ef F8 §r§h8§(/e6i2. The

frame 0 nd carryin ro socket 124 thereon, with a
conpregiio%ﬁépgi%%Eﬁaglg%t?#d¥gﬁgpgbéFa§§ﬁﬁ ?%iﬁéJaneghgnﬁbﬂ% Ebtket 124
IS one endsg$bg gogg 3 exteng}n% gaound a sheave,k 43 for, a counterwei ght 2.
20 Accordi ngry. the’t edd §36f Oth&PPopEo3PELEsIbhVe HaeshanksmD dayt Mine
drive devige 100, drivi the two rollers 121, 121 toward the sheave 42.
Wth this FogeRBHer REELIRATAL ST face ajghe [SHEbSAE FAt 6TCBALEBLERELh A
circular-arc regjon of the rope 3 as reeved around the sheave 42, thereby
giving 18°BRb7HaF 15 2HpAnigima ity jqandadty witdattheeAshen reripbebelt 122.
As a result, a great frictional force is produced between the belt 122 and
the rope 35UBERGE r@f t Hee M Peaditt Howtr cdusimnghs! rppageitiet ween the rope
and the belt 122. 5 Like the drive device shown in FIG 15, a drive device
100 shbwn in FIEtRoretemmceta RIES. B3anektegndhegraldend §Butor b6l ers
131, 131, 131, 131. These rollers 131, 131, 131, 131 are rotatably
support ed @amdat4 raoes1aowitdioky ithesuppobiead s2ive hechenmemable, teyard or
away froma sheave 42. 10 The franme 130 has a free end, to which a rope

socket 124and the¢ asisshr i ddl laeOrgy e3HvARisRr ithe 428vastkndet Berebet ween. -
Joined to the rope socket 124 is one end of a rope 3 extending around a

sheave 43 doive mechdreit€iMNtard rotatably supported on a fixed frame

50, while the pressing rollers 68 providing the drive-side
20 belt drive mechanism Ma are rotatably supported 6n a movable

base 60 which is reciprocatingly movably supported by the

fixed frame 50 and are movable toward or away from the

subbelt 62. The fixed frame 50 is provided with a plurality

of springs 57 for biasing the movable base 60 toward the




. the ropes 3; Consequently, the pressure N of Mathematical
Accordingly, the tension of the rope 3 acts on the frame 15 130 of the

drive dévi Gept@@sidni ¥i pg phedhesd Betkess tid bt sub¥hcel 3k tBWaRdihhe
sheave 42. Wth this novenent, the belt 132 is strongly pressed into

contact wi bleld 6i afdl 8heaf6pésUsON 9fud,NeHORGLBAS ‘E%Sﬁ@ﬂié%? d the
sheave 92, thereby giving sufficiently great tension to the belt 132. As a

20 result, pgogtigak grgggggpﬁb ﬁg&ﬁﬁ%ﬁ?“Egﬁgﬁ%§9§¥?ﬁ¥Q§ﬁ- he belt 132 and

the rope 3, driving the rope 3 wt ppage bet'ween the rope

d*the belt 13 | | 0 ' h
i ve devi ce shannni R BONGD. o Fafe 6y E-EG O R, AR Ao Rok
Feb : 0 .85 Lot t d.of .the f 30 of
he devi ce andoans sagtaf FhE FEECTLE bell o i RAem thoMAag tahnar m

porti orngl4Qa.car Ky a.ro socket 4, _wWith a conpression ring 123

acti ngT(t) he?gﬂigtgmgékgg&g’e eo?laflﬁeb‘%]cz) & FHEGH W FTE trr‘?éfoig'ﬁé‘ggéfcket
124" The I§¥§&igecpﬁnisn1l40 converts the tension of the rope 10.3 to a
force for drrving tRE FrRAR 136OWare PRHAFHTHIAT &Y ehdnickdrnadchani sm
140 connecfged to the end of the rope 3 serving as a fulcrumand with the
portion th&PEGE BppBeeRd theihain keltend and thhe rropss B30 WekhiBhiss the
point of application. In this way, the tension to be given to the belt 132
i s adj usteg‘ofrﬁmﬁngui?]éﬁl’éa%ghﬂ del 9 Ghe Xriwans s der bed tdeiriize 100,
wherein a pivotal arm 15 20 156 is di sposed above a sheave 42. The pivotal
arm 156 ha®eghphisncfd Bepporredobyingky voFutShepowithonbd aevalsjmegified

| evel on a beam 150, and a forward end 158 of the pivotal arm 156 bi ased
upwar dlby BO¥pRERY a§otheotwo rmdimrlselltd 6,15, 153 tidd sabbeprtevisdedsdith a
belt 155 reeved therearound and positioned around the sheave 42. Anong
these rol | eitsp mbeet mevobiriegbyl51, 154 at opposite sides are rotatably
supported by the beam 150 and positioned each at a specified |evel, and the
two inward rol | ehe ib2ctisd af etli®trdpdd V3 SUPRATE & d¥eHike Rioveikakhar m 156.
Wth this drive device 100, the pivotal arm 156 is biased countercl ockw se

by the sprehgave mechanism shown in FIG. 1, which moves the cage 1 and
the counterweight 2 upward or downward in directions opposite
20 to each other. Produced between the belt surface of the main

belt 6 and the ropes 3 in this process is pressure N
satisfying Mathematical Expression 4 due to the biasing force

of the springs 57, consequently obviating the slippage to be

produced between the main belt 6 and the ropes 3.




shown in FIGS. 3 and 4. This eliminates the need to provide
16 Februa 2004 30 1S9, whereby the inward two rollers 152, 153 are pushed

up to tensiagnaddethehbl15Rst &l fat 28n SHONS. 2R rt[q{eer g{e‘%%ed%\/i C?li% oy WHET €I N

a sheave 42 is attached to a frane 160, and rol 162, are 5

arranged 1 $HBACELYRLYed! hNEEEOhOAELO0et1 e 1o A BRI Bl A9 Le Sides

of the sheave 92. A belf 164 is reeved aroun esé roller 62, 163

f ' . 2 I nst. t h 42

by the bol £ Seh e cvagran PR Chcttppae dafed S chalh AUHeE 0 AGE"oRown 10
d h | he_f 160 h || 62, 16 [

i dos a6 cach Maan: EhecaRhet BebbBIG Ao irheie o) aopebel faRE

adj usting i 16S,. The tensipn of the belt 164 is adjustable by ’
varyi ng thg%%§§§F§g}ﬁg 5?%V%?%?q%$§ rQtRAYS SRR EMeN §TORY e FYETEERF ce of
15 the;gircul ar:arc | ve_type _has the sane advantages as the drive device
of the“gt r%ﬁ&ﬁﬁbg‘?i Vg%yﬁé?l\{a%h%’ar%esfﬁ%% E%ng’rhémeafﬂtaép belthé
constructian o% the drive device. Since a belt is pressed against the

ci rcul ar - aPR9 E§PofivBPeltr 6heCar heervenitrthELoms sddpping oar gachi anet er
it is 20 possible to reduce the magnitude and variation rate of specific
pressure a8F§ﬁ§°béQWﬁR%ﬁtQﬁaﬂhﬂ1P§ﬁﬁ§immemﬁ@b@nivheﬁorhEbeematalbylt 6

cal cul at ed,, the maxi mrum val ue of specific pressure of each of the rope
surface andSt RE BEFangeréntectmpRbOING 44 NRedsuncheladse 20fl diepsiedi ght
drive type, and the 16 Februarv, 2004 31 nmaxi num val ues of specific
pressures élonbheidepthgumitwrebalid ¢hearhdldpsindsacmoafers ilalsehgantiear e
respectively about 2 MPa and about 1 MPa in the case of the circular-arc
drive 1ypepr¥hssrseplatet 20preskarie the mRiRgRII0 dacappad peckkarbel t

to the main belt 6 as shown in FIG. 8.
Alternatively usable is a mechanism comprising, as shown
in FIG. 9, a pair of chain sprockets 205, 205, a chain 203
reeved around the sprockets, and slats 204 attached to the
20  chain 203 and arranged over the entire periphery of the chain,
the slats 204 being pressed against the main belt 6 by
“unillustrated respective springs. The slats 204 are arranged

in a row for each rope or each of groups of ropes.

It is also possible to use a belt transmission




the entire periphery thereof. Each of the pressure members
5 and the rope to ensure a prolonged life. Furthernore, the drive device of
t he cirgul 1- dscpdbirvdellyptth WhiéEdis&d SEWed fdt 0TSt lkdlen@dnghan t he
device of the straight drive type, is dimnished in nmechanical |osses,

therefore pengitulingalsg 6f €héDiOkeHl3 UM | SlagedPadl Ihn3Rdmi@yaghtgvi ng a
reduction in power consunption. Wen theoretically cal cul ated, "t he power

transm si eRectibskeBeytpin!be ik viodlayi 0 doddiy o Rl qub¥eohYRe |

about 70%, and that of the drive device of the circ r-arc drive type is
as high as fabedt c@Rbe lprE40 L8 BV Seert hﬁié)gixte ! !:Je'lhgo'e'}g 74hgndr Fﬁg
device of the circular-arc drive type Is préssed against the circular arc
region of thg.coge by virtue of the tension thereof. The belt can therefore
be smaller in thickness than when the belt is pressed by pressing rollers
of smakgh di anetegrcas is

20, case with the drive device.of the straight

drive type. Thus, fhe r%*?g?s %ré%ﬁggﬁQﬁf%?ﬂe%ﬁﬂﬁnéﬁgﬁrbgnga €&d in
di aneter a riy tor _to be useq can be of smaller capacity. The
noi se to bgggéggﬁggdogygﬁﬁel%Y?%%Lﬂ%VigérSPetﬁeCEPFEEFﬁPSrE g??%e tYe is
much smal ler, while the deyigce can b 16 Februarv. 2004 32 nmi nt ai ned
satisfactoPiF?Pn#ﬁﬁwﬁé%ﬂﬁngsh?o?e%. ARt h Shsayeent! Sirndént i on is not
limted to t?e foiegoing enbodi ments in construction but can be nodified
variously WPEALAPLKeSYRRPRFEA| O” R pErang ithedAsdravehdedppendediscl ai ns. For
exanple, the belt to be brought into frictional contact with the rope for
drivi ng neBgoNéted| ahgaghblve rokeckseetkndding deatoraeac tthieadsronshehvies
circular arc in cross section, but a grooved surface of V-shaped cross
secti oh’ or 48ned6f VEh¢ ciplivg aviceods cospiiises aspiumalatyyofOprseéing On
the other hand, it is effective that the belt surface to be in contact with
the roll errbélaksr i, f Bhi sbkd sdoakt t82 ansarel arduny ahededegilaersf 81,
intimate contact with

Bl, 81 and a drive motor 83 for driving one pressing roller

81. The rollers 81, 81, 81 press the belt 82 into contact
with the rope 3.

20 FIGS. 12, {a) to (f) and 13, (a) to (f) show other
examples of arrangements which are altered in the number and
position of drive devices 5, the number and position of

sheaves, rope extension route, etc. FIG. 12, (a) and (b)

show drive devices S5 arranged at a plurality of locations.




other than a rope 3 as the main cable and serving as an :
the roller. The belt for driving the rope by frictional contact therewith

can be sompasedigkyacebutal i adlvdddvite B 9603nlbRbgGinby AL eghd On
orthogonal to the Tongitudinal direction of the rope SO0 as to use each of
t he belt p&@?333h0 contact with one ox a plurality of ropes 3. A core
havi ng hi gh tension and high strength can be incorporated in the belt for
driving the ropg; kGl I ntact erewi th, and the belt syrface

| ayer to be in géﬁ%a%%kgﬁ%ﬁggh%g?%%g'cg%’bégﬂhé%lFFﬁhla t EPPALHES ng
abrasi on resi A belt of nmultilayer structure is usefu i ch

conpri ses, %?’orgbgggr%%?n S| EhereR ach‘f%?%pféf’r%fraulﬂ?é’ﬂte&"le&ggltmgf B8l yami de
woven fabrbﬁiaﬂd a Ia¥§$ of , .16 February, 2004 33 aramd cord. If the
materials to b8 HSERCFoFVERETHEDISTFEhe’ hel R rt tacedaneE AT IS f

| ongi tydi nal el asticity (spring constant , dimnished slippage will result
bet wee gt hgeﬁxﬁené érzf} ﬁ*ﬁ‘éﬂ %‘9%’% Hyetia ARRY KsSETERT 2§ BRen 5

avail able. A tension nenber in the formof a belt can be used in place of
the rope 328EMiAGYaSaBleendisn ddnbdk) shewst caupterwhighhyg 2he2 sane
structure as desc=abed above especially | eads to the sanme nodul us of

| ongi t udi ndFtarhsdi Ept yesBpetive 1orrembtaranddetfiiveerapee 3bel FEGt olbe in
contact with each other, and to the advantage of reduced slippage and
suppr essed (GeafhoFhaeanvege Ioandra \Gountdmdisiit rfeedbnmeictaldvays the coupl ed
to the center shaft of the roller as shown in FIG 2 or 15, but can be
housed in rhepeotive éondsdofvangopdes, odtliath 1iS firpDmrigagjedentThe tir bve
device of only one type, i.e., the drive device 5 of the straight drive

type oi5thdrilvevdedigecs. 1HI@f 13he (@)r ehbas- ar eadei YecbiRBetEANtHone
installed at each of a plurality of |ocations, or devices of the both types

can be usedniinogoabirspki 9N. wROHNEST Ef1 BRSSFLANN Ve D! & DADYI il 62 5,
mechani sm of the invention is not limted only for use in elevator

appar at us ofritheis r r r e nd a
pp 1¢he1 s ypee noyabks w%ﬂﬂsﬁg@gﬁﬁwg Bl G29%c8 g

counterwei ght are arranged at opposite escri bove, but can be

used al 50 lifli eheyRb OhodRPEI AbkiSuil L ing PIRNHANE 2AUS4 Nophzontal 1y

novabl e type, el evator apparatus wherel n cages are arrang respectively on
opposi te shdege GaPLEeT 81 Lyays oL oneuAVS. A 18R 0
CLAIM5S 1. (Canceled) 2. (C‘anceleeﬁ£ge e with the %of%i&% ok 8 %ogg
20 3 between the two sheaves. FIG. 13, (f) further shows a
drive device 5 in engagement with a rope 3 at the portion

thereof between two sheaves, which are provided inside a path

of movement of the elevator. With the elevator apparatus of

the invention, drive devices 5 can be arranged with great




tension produced on the rope 3 is caused to act on a fulcrum
3. (Amended) A reciprocatingly novable body drive 5 nechani smconprising a

t ensi onSnerfoer ai hetbe hothanisa 200 £id belBefOrs\r8GIdY @Fatli BghYedriving a
reci procatingly novabl e body, and a drive device for driving the tension

merber | ondietidenal iy phessod ¥alLserassi fbd FRAGH 22 FreQ! e
t ensi on nenber sidemay% I n con%git 3Ath tﬁgq%ensio% 18’%@#%%r?gfﬁgc%§nsion

menber bei ag kAevee:At ouRdagh | E8loRNEr A vt heldiBrd iy $08EV I EPel NG
in contact with a circular-arc region of the tension nmenber as reeve

around the¢phgayeef;QEoPr ' e G -arc i_on _agai,nst, the sheave.
15 4. (Anended) Aérec?prﬁégéggg*€'ﬁ%%%&%%ﬁ%ﬁgycﬁiﬁ%g rec) a%Fs%fﬁCéo?ding to

claim 3 whoreLtutieclLLe ARyl Ge COTBIL SR AhSld hranslss) on 4l gposed

al ongsi de the tension ne and rfevolVving n nmenber
extenskgn p sing nechanismfor pressing.a belt 20 surface of the
bel t t?gnsﬁgggggne?n%§§c%%?5%? é&%YFt %y¥%£s'oﬁ %kﬁngrﬁsaPF9ecﬁBtor
for driving tg .Qg%t tragsnissio . 16 Febrpary, 2004 36 5. (Cancel ed) 6.
(Cancel ed) “7. ? Aeef ety eme by et} 3F<] &ththy Fhe axmbereaf 11

(Cancel ed) _12. Canceled% 16 February. 2004 37 13. (Cancel ed) 14.
(Cancel ed) PE85eP#ahE et RdYNe 6529 %ahcellbds, the séhpnagy. bebvaengthe

rope 3 and the drive device 5 can be prevented regardless of
the number of passengers.

15 As described above, the elevator apparatus of the
invention is equipped with a drive device 5 for exerting a
drive force in accordance with the difference between tension
Tl on the slack side of a rope 3 and the tension T2 on the
tensioned side of the rope. This eliminates the need for the

20 conventional mode of driving by a traction sheave, making it
possible to use a cage 1 or counterweight 2 of reduced welght.
Furthermore the following advantages are also available.

1. Although the drive device is installed conventionally

only in a machine room, an upper portion of a path of




thereof, the rope is less burdened ermitti £ i
17. (Cancel ed) 18. (Canceled) 19. (Canceled)'ZB. (Can%%$é%ﬁe:fL %ﬁﬁi%ggled)

16 Febr dar wadQ4 a3%,23uchAaended), 4p g{gg@togﬁgeﬂgfféu§i§$%£ri§ing a

reci procatingly novabl e body reciprocatingly vabl'y prov I'n a path of

reci procat igyg tHRv8! < 1 ad nj for reciprocatingly driving the
body, the éﬁgbatorqﬁg%ﬁﬁ%%ﬁséggﬁgﬁggkgﬁgfacterized in that the
reci procatingly zdripyin ' C | ses. .a sheave di sposed at  a
pr edet er ni ned IgeeF%eagfgﬁggg%bﬁg%bggyﬁﬁ &ﬁgl?%rﬂf%ﬁgefr Grem gheayeg
extendi ng gl p reund the.sheave. and 10 a drive device for driving
t he tensio%e%g%bgP %%BgﬁﬁggggﬁnvefﬂgfeﬂftEgﬁycﬁg%s%?%thPsﬁﬂﬁﬂqﬁ§¥$ight
| ongi t udi ngl, rqgi%%e%L t he tension, nepber sidemags, and the drive device is
provi ded 0P BE FRSEEER RehBEPeasiFedy P aFRRAICAE TRkNe dnTe aenefdhe
di sposgg ahgg% he tensi.on menber 15 extension route to press a
circul ar- ar& FEIFOR BFehBotcAUPBAT hebberwabahhise! ( HheshaamporEntsaand
el evat or apparatus according to claim22 wherein the drive device conprises
a belt revd™Vi %Ffeﬁﬁ%‘&bpé fRFPacked ngndreedededghit riseighte circul ar-arc
region of the tension 20 nenber, a plurality of rollers arranged al ong a
path of ref¥FHRITRECenthe drivhedbuice caml simglyeberntawovat arot atingly
driving at |east one of the rollers. 29. An el evator apparatus according to
cl ai m 23 wA8s&pAledeabdl tshassy- tgroepkacporti on extendi ng | ongitudinal ly
of

4. The cage 1 and the counterweight 2 which are reduced

15 in weight permit use of a drive motor 52 of smaller capacity,
which results in reduced power consumption.
3. An increase in the pressure to be exerted by the
drive device 5 increases the force for driving the rope 3..
This makes it more likely that the chain or rope to be used
20 as a counterbalance can be dispensed with, hence improved
safety or reliability.

Apparatus Comprising Drive Device of Circular-Arc Drive Type

FIGS. 15 to 22 show examples of elevator apparatus of

the invention wherein a drive device of the circular-arc




100 comprises a belt 102 reeved around four rollers 101, 101,
16 FebruarS~. 2004 40 the tension nenber and in contact with the tension

‘menber . 525.10Ap ¢lodwaketaagpdr albigaeher duBert pe £l ghar 230 Pr R4 Warwi ot he
belt conprises a plurality of belt pieces arranged side by side in a

di rection amdiegenabrt 00Bhechpl 880Ls Ughoakc i &eCid D eeéoﬁg{“%ﬂee%iﬁ@ genber,
and each of the belt pieces is in contact wwth one or a plurality of

tension nenpeebat dfe-ha1 el &¥ RS @Pﬂﬂh@:@%%t i ﬂie'?l%tthoo%r%ggnﬁe?E f{glz?‘i s

23 to 25 wherein the belt has incorporat erein core 10 "having hrgh
of ol aime 23 o 3e ey & 5ot ha ey FEREoEh ERAR THE SRR Bebehgri o
surface | aygfe isReGQat 36t W Lpn nenber and nmade of a nmterial
havi ng abr asi on Fesistahcé&gggigg.éggé%f%ﬁa.% ‘%%Eﬁ?ﬁi&g?éE%ﬁﬁhgﬁﬁsto any
one of gl ai 1 uary~.2004 41,23 to 27 wherein the drive device
conpri ses gl%ggﬁagfgrﬁng?or% eﬁ%ﬁg%‘rﬁ?n 2 FERF .%.ﬁ"ﬁ?"eﬁ &fat ofPER RSt us

di | qi g8 wh in t t ensi qni rechani ' f
(130) “supperiba s £ LRRb PR iR haRea vt trioe diaky eee, 10he Sheave.

t he pIuraIE%#gof rolleés.beizg rotatably igpported by the frame (130), and
the tensi of CRETLEr 2hEsIOHECRADY cRNFBEE BEPRDL A£FHGe asid s hertarernavhe( 130) .
30. An elegg r ggparatus according to claim28 wherein 10 the tensioning
mechani sm E&ipr it s23df FRfer PRE8®) 3supported so as to be novabl e toward or
away fromthe sheave, the plurality of rollers being rotatably supported by
the frame (130)F1gndlf shovs aedhive stevick)10G hadvigied rudtoned®4a free end
of the franme (130) and one end of the tension menber. 15 31. An el evator
apparaﬂﬁs &CEFLBEN@st ® driaven 28unberand installed in a hollow space

formed in the center of a sheave 42. A drive pulley 105 is

mounted on the output shaft of the motor 104, and the

rotation of the drive pulley 105 is transmitted to a driven

pulley 106 by a belt 107 as seen in FIG. 17. A roller 101la

20 shown in FIG. 16 is connected to the driven pulley 106. The
rotation of the motor 104 is transmitted to the roller 10la
via the drive pulley 105, belt 107 and driven pulley 106,

whereby a belt 102 is rotated revolvingly to drive ropes 3 in

frictional contact therewith.




. circumferential length of the belt 111 is curved in a
t he tensioni ng mechani sm conpri ses an arm (156) supported so as to be

movabl est owAr¢udhrawdy Foem hisnshery eouéﬁgagéeﬂ%%e}@a ogifian%[h%la%t g9al I'y

bi ased toward a direction away fromthe s urality of follers

U7Cppaed apRagsifg blukalaly Slolghl 0P AP0S4 MELA AN tRLONCS

of the arrangenent of rollers are pported "each "at

predeterm Y Lye eaye, .;he m (156) tatably
supporting ?%g&go%boéggg%gﬁbF%gr%ﬁ%%?g %%SiF#%ﬁb%an&ﬁigl§igfl?he roller
ar rangenent,. Februa 004_42.32.. An el evator. apparatus according to
oy one of TereivEns Y §8la BRI LGRS eof oGl £z B BobaedS ASrde t he
path of recjiprocatin vepent.. 33. An el evatqr apparatus_according to any
one of cl aicdrrfgl;rgnZ yog g‘f)lﬁgg?’é?% E%C%r%%“a%&?%ﬁpép@ dibsphsed dledBH of a
pIuraI'by Iocatiogs al ong the tension nenber extension route. M
yzsl\md. 5N|(11r§7\e>§ﬁ}ﬁe§! Mh \ 5MhywsMhZ5NhyvZ5Nhv

o\ 5Mh\ 5vn\ V\Bl\/h%gh@&vh&@l\/h\ Z5NMh\ woVh\ Z5Mh@ws Mhr @vs Mh @V Vh6 @Z5Vh\ woVh<
R\ Z5MhR\ w5 Vh @6 M S VD25 R85 S neeansm @irs:Sim RESVHE-S M @rives BIeywes | Mh \ ~
[Mh @4Mh \! Gvh y4M0\ X'\ y{6WO?{ X[ km [ | w mhc”"Y] ca] ca] ca] ca] ca] ca] ca

Ul c”a] ca] ¢8PcahepcapcEFEa) £8) coprnl 228 ca kel € o) 22 | resdvweal @ajowalkic &ea] ca
Ucraljcra Z 1 Q OmMNnpz ? X
rollers 121, 121. The two rollers 121, 121 are rotatably

supported by a frame 120, which is supported so as to be

15 movable toward or away from a sheave 42. The frame 120 has a
free end carrying a rope socket 124 thereon, with a
compression spring 123 acting therebetween. Joined to the
rope socket 124 is one end of a rope 3 extending around a
sheave 43 for a counterweight 2.

20 Accordingly, the tension of the rope 3 acts on the frame
120 of the drive device 100, driving the two rollers 121, 121
toward the sheave 42. With this movement, the belt 122 is

strongly pressed into contact with a circular-arc region of

the rope 3 as reeved around the sheave 42, thereby giving




between the rope and the belt 122.
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153, 154 are provided with a belt 155 reeved therearound and
positioned around the sheave 42. Among these rollers, the
20 two rollers 151, 154 at opposite sides are rotatably
supported by the beam 150 and positioned each at a specified
level, and the two inward rollers 152, 153 are rotatably

supported by the pivotal arm 156. With this drive device 100,

the pivotal arm 156 is biased counterclockwise by the spring
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in level by a position adjusting mechanism 165. The tension
of the belt 164 is adjustable by varying the level,
The elevator apparatus incorporating the drive device of
15 the circular-arc drive type has the same advantages as the
drive device of the straight drive type, and can be simpler
than the latter in the construction of the drive device.
Since a belt is pressed against the circular-arc region of a
rope as reeved around a sheave of large diameter, it is
20 possible to reduce the magnitude and variation rate of
specific pressure acting between the belt and the rope. When
theoretically calculated, the maximum value of specific

pressure of each of the rope surface and the belt surface is

about 4 MPa in the case of the straight drive type, and the
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1Q710@6&f({5ép&P§§££25§§ é‘@@f%é)éype is pressed against the circular-

arc region of the rope by virtue of the tension thereof. The

belt can therefore be smaller in thickness than when the belt

is pressed by pressing rollers of small diameter as is the

20 case with the drive device of the straight drive type. Thus,
the rollers for driving the belt can be reduced in diameter
and the drive motor to be used can be of smaller capacity.

The noise to be produced by the drive device of the circular-

arc drive type is much smaller, while the device can be
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contact therewith can be composed of a plurality of belt
15 pieces divided in a direction orthogonal to the longitudinal
direction of the rope 3 so as to use each of the belt pileces
in contact with one or a plurality of ropes 3.
A core having high tension and high strength can be
incorporated in the belt for driving the rope by frictional
20 contact therewith, and the belt surface layer to be in
contact with the rope can be made from a material having

abrasion resistance. A belt of multilayer structure is

useful which comprises, for example, a iayer of chloroprene

rubber, a layer of polyamide woven fabric and a layer of
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coupled to the center shaft of the roller as shown in FIG. 2
or 15, but can be housed in the roller for driving the roller

15 from inside. The drive device of only one type, i.e., the
drive device 5 of the straight drive type or the drive device
100 of the circular-arc drive type, can be installed at each
of a plurality of locations, or devices of the both types can
be used in combination.

20 The reciprocatingly movable body drive mechanism of the
invention is not limited only for use in elevator apparatus

of the type movable upward or downward wherein a cage and a

counterweight are arranged at opposite sides as described

above, but can be used also in elevator apparatus of the
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20 surface of the belt transmission inteo contact with the

tension member, and a drive motor for driving the belt

transmission.
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a tension member in the form of a rope or belt and
extending along a path around the sheave, and
10 a drive device for driving the tension member in engagement
therewith by pressing a specified longitudinal region of the
tension member sideways, and
the drive device is provided for the tension member as reeved
around at least one sheave disposed along the tension member
15 extension route to press a circular-arc region of the tension
member against the sheave.

23. An elevator apparatus according to claim 22 wherein
the drive device comprises a belt revolvingly movable while
being pressed against the circular-arc region of the tension

20 member, a plurality of rollers arranged along a path of
revolving movement of the belt, and a drive motor for
rotatingly driving at least one of the rollers.

24. An elevator apparatus according to claim 23 wherein

the belt has a grooved portion extending longitudinally of




) - c10851Eng9d \sidmohtr sidd \in B0Riln&ctioBPoevhogonil, 10%hE () -s/ JAELC
1098(-10% U&' ()- &$10% U& ()- 3!110% U& ()-3'10% & ()- #10% U& ()-310%
) -3 6| el BadirioRESE%Ide (Of RORAIRsHGN( nembér 1 080 l&e 43k PHO! 11080
)-P- 10% U& ()-* 10% U& ()-&) dbC & ypl0%d0% U& ()-f 10% U& ()-& pl0%
)- 10béltd(Opiédds is in contact with one or a plurality of tension

members.
26. An elevator apparatus according to any one of claims
23 to 25 wherein the belt has incorporated therein a core
10 having high tension and high strength.
| 27. An elevator apparatus according to any one of claims
23 to 26 wherein the belt has a multilayer structure, and a
surface layer in contact with the tension member and made of

a material having abrasion resistance.

15 28, An elevator apparatus according to any one of claims
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pP#10% (& ()ACOSJERK® the tension member has one end connected to a free
' end of the frame {(130).

30. An elevator apparatus according to claim 28 wherein

10 the tensioning mechanism comprises a frame {130) supported so
as to be movable toward or away from the sheave, the
plurality of rollers being rotatably supported by the frame
{130), and a lever mechanism (140) is provided between a free
end of the frame (130} and one end of the tension member.

15 31. An elevator apparatus according to claim 28 wherein
the tensioning mechanism comprises an arm (156) supported so
as to be movable toward or away from the sheave, the arm
(156) being elastically biased toward a direction away from
the sheave, and a plurality of rollers included among the

20 plurality of rollers and positioned at opposite ends of the
arrangement of rollers are rotatably supported each at a

predetermined level relative to the sheave, the arm (156)

rotatably supporting thereon one or more rollers positioned

inwardly of the roller arrangement.
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