;tue3de[ LX| 46TL<D- MACHI NEROOM LESS ELEVATOR BACKGROUND OF THE | NVENTI ON
"Field of the Invention 5 The present invention relates t

machi neroom | ess el evat or havi ng no nmachi ner oom di sposedmﬂﬁmﬂwmmﬂmnevat or
shaft provided in a building. Description of the Rel ated ous
machi neroom | ess el evators havi ng no machi neroom di sposed ab%¥¥%an el evat or
shaft have been devel oped and proposed for efficiently utilizing spaces in
bui | di ngs and for observi ng rM3CHENEROGM+ERSS ELEVAT@RRri ght to sunlight. 15
An exanpl e of such an elevator features a hoist disposed in a gap between a
space required for a cage to vertically nove in an elevator shaft including
the vertically extendi ng porBACKGROUND cOE pEHE INMEENTIONter referred to as
"novi ng spaceE':. d _an innfr vy | surface of the elevator shaft. 20 For
exanple, in i 2 oom | ess el evator shown in Fig. 9, a
cage 3 isbadapted tThe astesatt yimvaretidn | seDateledtdya andethinefosmghéssnd
| eft cage- si dejsé:;_;fji de rails 2L and Z'ER di s oseg. in andel evator_shaft % A
count er wei ght SRR RREHRT 70 PRFRERPEOND L HAPF 2T AP 2B BieR2pRFr of
front and reagh&£Ptnbeovedeitini debglidengai ls 4f and 4r. A di sc-shaped
hoi st 6 attached on a right inner wall surface la in a top portion of the
el evator shaft 1 has a horizontal driving shaft extending in the right and
left 30 direcpéderigbibn 8ft tHétRE@Dat8@anet7 rotates around a rotational
axi s horizontalTy extending 1n the right and left direction,Z A hoist cable

8 wound #und the Y35EP13n JAcRANerIi-lesi,  fdRVatoFSwnvarYiPJext BRAdi ng
L O| the cage ﬁna&rﬁﬂngﬁébhglag%%o%%d Sawqg@flaar Céhméilraﬂ:d}ﬁiléhﬁfgr irﬁhie aBthgft
el Ow-cage s ave a. an rovi ge el ow t.he age .an t hen extends
oovard 9%, GovaTonad "t Rethoned For artiaudas 1308 1118050 SpRage. oh
arrangenment, ®hibdangsad fidiebBebrehgdrddubstions deyaredfiidrehel evgher

shaft 1 by a hitching device (not shown). Simlarly, the hoist cable 8
wound around EReSHRAEENEN 5 sheave 7 has a portion 8c downwardly extending

to the caunt erwei ghin 2xahipd eef sueh i ellevaRbREH UKL 4 hoist disposed
count er wei ght - si desheave, 5a provi ded above the counterwei ght and_t hen

S ..
ext endi ng upwhPdRyItR Rk 3 Pty rediigisgh£os pnopde Ro‘-’?ﬁtbﬁ%u%pi ng
arrangement, bi8 ih hhe1%rd4tar SRAL £ QA nkavdd nlg Kiedl hartilddl 16f ekBenal gyat or
shaft 1 by a hitching devi ce&%}r%ot shown). I n a conventi onal

machi ner oom | B8EtdPBy 2fothen SRR qen (rl’ied’.glg‘,a%?é’n heferradite 28 SAPUIBEd in

response to aBphBergasfdohnainfeghivall bhersageos, tRE8 eDevadsedsnyial
di mensi on_ of 15 the_hoist 6 kes the traction sheaxe 7 cone close_to the

(0]
cage 1. Ffis, a rigReTarFaERtedi ridtt fon CEPERSEOR2L W MRFhL RETRPETLESH
shaft 1 rme_t gmew%de&eihoﬁﬁpmi; cheicly .t b\?;]atbﬁgﬁimia@?ﬁfed e Gége:'d&%iﬁyﬁet
at a specitle va e, Qs t ninwic t. ca S suspendae t he
i ot 56 bl Boye vt 16 dBiclad BY ahait SF imikhes BHA Tetf sp aiioentas! * e
Poi st 6 gnd ardigksanze ialﬁdLhERbaaﬁJspmﬁdchihPaﬁ;ﬁmégﬁﬁobetmh \mpai r aof
ront and rear counterwe| -side, guj rails 4 4r . Thus en.a
i oot of of -t FEURSEENeRAPE Prip AAEHESS, 1 HRRIIGA] W M Ve, wBale SuNdar
t hereof , 25 25bRoai paDA o SbH Atk reage cdunteawepohdedity ghedaorailgabl e
8islimted. ;U%RX OF THE INVENTION It is an object of the present
invention to 6 ovT &+30 machi neroom | ess el evator in which the

above-menti oned di saddfstaghaped hdEsPré ttdhahvrba Falghedinnatelild
machi neroom | ess _el evat or, whi %P’ regui r.es n% g’hmenii on%I i nﬁr Egsi gf an
el evat or shaf fUF5GFeenParGefePPoPCE 8PP ARG PLeVETREsEPB offelibly
sel ect a posi hicdiziohtdli @iriving shaft extending in the right and left

30 direction. Thus, a traction sheave 7 rotates around a

rotational axis horizontally extending in the right and left
direction.

A hoist cable 8 wound around the traction sheave 7 has

a portion 8a downwardly extending to the cage 3. The portion

35 B8a is wound around a pair of right and left below-cage sheaves

3a and 3b provided below the cage 1, and then extends upward

[T
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35.a cage is suspended by a hoist cable. According to a first aspect of the
' present invention, 3 a machi neroom | ess el evator conprises: a cage
adapted to vertically nove in an el evator shaft; a hoist disposed in the
el evator shaft which generates a drivingsforce to vertically nove the cage,
and has a traction 5 sheave with a sheavesurface thereof horizontally
positioned; a counterweight which is disposed on a side of one of the side
surfaces of &ei dsusrand abblei caggackdiapar tsateahled dtwagto-and aapdingt
cabl e suspen .4 hot st., ~W e « QU icde of
sai d cage éngggﬁg%o %gﬁ'eﬁg%bhg\r,\%%? %i%‘ggp?&opagésﬁdioéﬁ%?édgc%&n er%v\fgi ght .
| n a machi netbhemelleyatoresandit dcdbyr @& g tohimige deviiste daydr tshafwnt)he present
i nvention, the tragt] avg | [ t ] rf ace .ext ends
nor (zontal 1y, in 15HRaRTTe, ué holsBaRTeSH vty bbRuRlinly e eRaE 00
t o ext ends vessheasld y7 hher & opertaodi rensdownwarthy axheatdimghtbdbt tthequi res
no i ncrease even . when .t h% a>5i al imensoirazn of e hai st _becpnes | arge upon
Vi

enl ar genent 6-‘P"t“r¥eerﬁ”&1§t“. Si‘rice "the lr?g? sthsg:ft S RENi NS ng
vertically, 2zodunterardahiceipecshdyvé Ba thaivdidadsabbena thaklountedweddyhthen
viewed in a horiz né]gl Cr.oss- .ection%I ﬁ’# eycy of the gl eri/at or._shaft .. .Thus ,
the freedom @ ano I g 4Py an 8d§u3pﬁ% | 1D SRR e cage
i s suspended Sbynttlee heostoeahkerspind afdamgdrantseiwtthed tipo8d theereof
machi nerponm L ess el _evator _accordin 0 a second aspect .of the present
i nvent i oﬂ? agﬁdﬂg ﬁx@ﬂo&'@ g‘hg?ﬁeggr }Pﬁt?iﬁv €%ﬁ %\f%ofi%rﬁ ﬁﬁ'tr'%’tlé’ﬁ onal
axi s can be plemiicéed(dat ghcdm)t.he hoi st cable extending fromthe traction
sheave. That is, wi_th a pair pof guide sheaves provided on a 30 .cage-side
ona 5 count erwei ghirupasbRvRRthaREl TR TRerorRooh R EHaI i
i ntegrated WHily.ea¢lwhdrhehe Heisd Badls eAkatgadtinfeSPOANE HoohAligforadayénd a
vertical axis._Thus,. H’\?&ﬁ %rgﬁs occupged by. t he hOitit an téﬁa tractio
sheave can b®% &HEFFNNE BWERIPN" a FOrIONTRT T E2 T O of
ﬁn el evat gr g:lfhéhﬁfﬂsbt ﬁmﬁim :ﬁramm td}ﬁema i&nﬁélsdlwctcbytt%dqeh
oi st 4 cabl e can exi ecte anging the positiops, of the
cage- si de gui??@%ﬁe‘avghaﬁd ?h’éygﬁgn?“é‘ﬁ\/\g?gﬁtgﬁ%%t’g‘%? octe]”%%b%’ﬁfé“ h' £F
machi neroom l#ss elevator shaftdingust dd hiridemedsppebvilieihahprite e
invention, a fraction s e can be di sposed to rotate. .arpund a horizontal
oo hnd ORI T s ey R th A (R AF PorsReGhTARS (e dr | 41 ng
force of the hoist zpssngienviat whiahl thexbhgedd 1g stispenddaty thethsist
tracti on_sheave can, he ovided., 10 Since .the traction eave r.otates
o ound_aZBor (ARRG® 15 EhgefeYs raf hRE 18 S8Rt ReR B0 & i ve
shaft, a hoi sd¢f e Rofat dandi aisethrite ihUBhe bAdK antd HorEhBiveddiiorhe
di sposed in desired positio changi ng a sha and di.nensi on of. t he
driving forc}ﬂg”??lhn%rﬁ’?ltlf n%jé]d%rb%.a’%dge,aﬁ %&%q%ﬁ%r%ﬁ S ge is
rails 4f and 4r. Thus, when a diameter of the hoist 6 is
increased in connection with an enlargement thereof, a
25 position in which the cage 3 is suspended by the hoist cable

8 is limited.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
30 machineroom-less elevator in which the above-mentioned
disadvantages in the prior art can be solved, namely a
machineroom-less elevator which requires no dimensional
increase of an elevator shaft upon enlargement of a hoist,
and it is possible to flexibly select a position in which

35 a cage is suspended by a hoist cable.

According to a first aspect of the present invention,




suspended by the hoi st cable can be flexibly selected. BRI EF DESCRI PTI ON OF
"THE DRAWNGS Fig. 1 is a perspective view of a machi neroom | ess 20 el evator
according to a first enbodiment of the present invention; Fig. 2 is a plan
view of the machineroom|ess elevator ingig. 1 with an elevator shaft;

Fig. 3is a front view of the machi neroom|ess elevator 25 in Fig. 1; Fig.
4 is aright side view of the machi neroom|ess elevator shown in Fig. 1;
Fig. 5 is a @ amdhimemiomfess reledvatsrooronmsissed evator in Fig. 1; 30 Fig.
6 is aright side view of t.he. pachi ner I el evat In, Fig.,.Fg. 7is
a right side view 1 ggﬁ"e r]rotaltcﬁ'nclL ﬁgr%%lﬁﬁcgés)gi%ﬁ%&a or a?’ngliﬁb'?tgfgshafg

vari ation
of the second vari @ honsbfdilspesadrish theiakewataxf shaffi ghi8higerserates

perspective view. of a Jgrachi peroqmp.l e 35 e at ccording to a first
brbodt ment oft AhsUEPELIREY RS SRR Iy Ro Ve BhY SAg8T BRI R Crdbiade
convent i opal shedvewiohma fhesvelsuvdlave thébeaf hekrdzahtalldlyabdsi sl PTI ON

OF THE PREFERRED ENMBQDI NTS 5 Egﬁo%:i nts of a machi neroom | ess el evat or
according to the prbSiPEeRFEHERi REFD be FLROTFEPDA 6398 Ph 8% fonce
to Figs. 1 taHe slide! 86rfigaesiq isaidoehow, Abiki bdceddpg=ait fdbmegdidn i s

defined as the direction in which an entrance door of a 10 cage is
opened/ cl osed@9%ve k and forth direction is defined as the direction in

\é\h}_ch gassenﬁers ery Qfolfi@;i tedbiee Csamoeramh_tﬂsaelmoaﬂebﬂgw \_ﬁﬁiﬂf&iﬁ@r‘eﬂd
efined as the vertlcal direction, respectively. I ntical, conpongnts
are ropr SOentPTRPE ABICRACA S Tiie PE R hHBRARS T Dok ar) Sipract

description theided t6 dMeidedof Rabd Evbwter®eight.

In a machineroom-less elevator according to the first
aspect of the present invention, the traction sheave is
disposed so that its end surface extends horizontally, in

15 otherwords, adriving shaft of the hoist is disposed to extend
vertically. Therefore, a dimension of the elevator shaft
requires no increase even when the axial dimension of the
hoist becomes large upon enlargement of the hoist.

Sincethedrivingshaftof thehoistextendingvertically,

20 the area occupied by the hoist is remarkably reduced when
viewed in a horizontal cross-sectional view of the elevator
shaft. Thus, the freedom to dispose the hoist is enhanced,
a position in which the cage is suspended by the hoist cable
can be flexibly selected.

25 In a machineroom-less elevator according to a second
aspect of the present invention, a pair of guide sheaves
rotating around a horizontal rotational axis can be provided
to guide the hoist cable extending from the traction sheave.

That is, with a pair of guide sheaves provided on a

30 cage-sideanda counterweight-side, the hoist and the traction
sheave can be integrated with each other such that the traction
sheave rotates around a vertical axis. Thus, the areas
occupied by the hoist and the traction sheave can be reduced
when viewed inahorizontal cross-sectional viewof anelevator

35 shaft.

A position in which the cage is suspended by the hoist



A machi neroom | ess el evator 100 of a first enbodinment 20 is described with
‘reference to Figs . 1 to 4 . Acage 3 is adapted to vertically nove while
guided by a pair of right and left cage-side guide rails 2L and 2R di sposed
in an elevator shaft 1. A counterweight 5 is adapted to vertically
novewhi | e guided by a pair of front and rear counter-wei ght guide rails 4f
25 and 4r disposed on a side of a right side surface 3R of the cage 3.
Above t he el ezitler cahabe filexikly salectedinyedhangihgntbe -mpdmpeibiwict 10
having a vertjcal _dri vi. hakt, a_tr LO \/ hich is .driven
by the hoi st tﬁ? FSggosrl cg)g a?%f%‘%osuhﬁegaqée géagﬁlﬁéia %%ﬁgg%fﬁ?%é\%%’ls?e i%l.l n
upper end surdteeereaf the traction sheave 11 extends horizontally in the

el evator shaft 1, i ng._QR to N r.f ace t el ev r.shaft.
A di nensi on of thqu'u%erm% | g‘%&é’r&bﬁ'e‘%%e er%%q'saﬁ:%fogé:r?@%{ lé'{beotfo t%g‘lrﬁ'rréizt i on
sheave ll5ar aspdrtt oofl itdd pr¥¥sdrite igarention t e ttetaicar sHHefte lgart e hoi st
10 and the traction 6 sheaye 11 are disposed inside. a gap,"S"', hetween a
space requi r 1 TR By EOEs R 0EoP0r: RAPTIEPRte RIS By 08 3 HELVINY

i ncl udi ng verfiomsd loramerdrtting gdeviicenfolr theansmbteiffes edmafieg fofey red
to as "novin ce".).and a right inner | surface 5 La of the. elevator
Shart 1 The bfordie 15b¢3R BAVERTon YOFEhchhhe ShEeRifed SO SHRES dbvat or
shaft 1, Othﬂ{é g&mm{‘d ts&d?abbe tden g@gqgﬁdxdmecg,ui de rgil 2Rdandht he :
counterweight-side guide rai|s 4f.and 4r. 10 A cage-si de guide sheav a
Cecond gibae. sheavaings Fhe EEarhban Rteen Hite kR PURCIR I 20N S ¢ he
ri ght cage- sigiei gywhde e ehe KA s tVhia®haiver ol ¢d Hh} extenditgadhove ZdHEfd, axi s
in the right and | eft cgéectioqﬁ%éﬁ counngrmei ht - si de gui de sheave (a
first guide $h t 1@able TR HIPYFRE 1221245 the right cage-side
guide rail 2R whi ghtiractobitshdraican e dlidposeaNinla asssred posi it | y

i i ned manner th respect to the right and left_djJrectjqn.. The_cage-si de
éﬂfge sheaveqﬁf g%angingpa shape and %ﬂmengion of Lﬁe dfgving force

15 transmitting device. Thus, a position in which the cage is

suspended by the hoist cable can be flexibly selected.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a machineroom-less

20 elevator according to a first embodiment of the present
invention;
Fig. 2 is a plan view of the machineroom-less elevator
in Fig. 1 with an elevator shaft;
Fig. 3 is a front view of the machineroom-less elevator
25 in Fig. 1;
Fig. 4 is a right side view of the machineroom-less
elevator shown in Fig. 1;
Fig. 5 is a plan view of a first variation of the
machineroom-less elevator in Fig. 1;
30 Fig. 6 is a right side view of a second variation of
the machineroom-less elevator in Fig. 1;
Fig. 7 is a right side view of a second variation of
the machineroom-less elevator in Fig. 1;
Fig. 8 is a perspective view of a machineroom-less
35 elevator according to a first embodiment of the present

invention; and



12 and the counterwei ght-side gui de sheave 13 are di sposed such that they
"are positioned substantially inside a contour 20 Iine of the traction
sheave 11 when viewed fromthe back and forth direction. The cage-side

gui de sheave 12 and the counterwei ght-side gui de sheave 13 nmay be rotatably
supported by brackets fixed to the cage-side guide rail 2R and the

count erwei ght-side 25 guide rails 4f and 4r, respectively. A hoist cable 14
wound around the tFd@.i 94 sshedaa vienef Hcpprensaoras maniiinoxqaRsless

hori zontal |y quarg, t ‘&ﬁ‘%’ Ihe portion 14a is wound around a
cage- si de guié&geqéaf\%xsevgll aér:h:l éllget en gs)gaeér:%ed downward. After horizontally
30 extended (14b) between a pair of right and | eft bel ow cage sheaves 3a
and 3b, the portion 1ldacs:8%tERISE HRECLHEEFRRRE dobherRege 3 in the

t Wo-t 0- one ropi ng ar r angerErt—mn A there o—ti xed to a top
of the el Bvat or shambddimereshicifchi mgchinereofndesshaleNyatds Fraedmiiand y,

the portion 14b, of e i st..cab) 4 t P t he
cage 3 i s so o ipeERs st HiveRtidhatil st aRp By SRS St 2 e
3 when vi ewedcoveFigsall yto e hoi st cable 14 wound around the traction
sheave 11 has a pord.i 14d which. hori zont al e 5 a
side of the count er%%&ﬁté%s%ﬁl% %?'gé’eéfoq‘{’hghrgi Jgﬁ%h?%??éi f%g?’f‘&%ﬁ?%%&eﬁl a of
t he el evat or sdaddfilnedles i idirebtd ons inowhd chr annenthance door of a

count erwei.ght - si de qui de ve 13.and i§ th extended downwar 14e).
Ater bery vremLiaRmied/ Steds SRRk S TRt Sec IR R 1 1
ext ended 10 ups\etlie tdisecpion ihewicDeint paseenidrsd eémtéibetif- tive ormge ppi Ng
arrangenent, wth tip 14f, thereaqf. being fixed, ta.a {aq f. the el evator
Shatt 1 by a T4 cHiRgUBeorte SOHE: et onrin dafintd ks The fetriet | ess
el evator 100 @irédeibn| steepbotiveny, since a driving shaft of the hoist 10
Is 15 vertically ex%lg’and.e a dinmensi on of the el evator %hgf}tayltﬁioes not

need to be increase nHt GRY SRS S AN E SR PERR te € same

15 reference numerals, and a detailed description thereof is

omitted.

First Embodiment

A machineroom-less elevator 100 of a first embodiment

20 isdescribedwithreferencetoFigs.1ltod4. Acage3isadapted
to vertically move while guided by a pair of right and left
cage~-side guide rails 2L and 2R disposed in an elevator shaft
1. AcounterweightS5isadaptedtoverticallymovewhileguided
by a pair of front and rear counter-weight guide rails 4f

25 and 4r disposed on a side of a right side surface 3R of the
cage 3.

Above the elevator shaft 1, there are arranged a
cylinder-shaped hoist 10 having a vertical driving shaft,
and a traction sheave 11 which is driven by the hoist 10 to

30 rotate around a coaxial axis of the hoist 10. An upper end
surface of the traction sheave 11 extends horizontally in
the elevator shaft 1, being opposed to a ceiling surface of
the elevator shaft. A dimension of the outer diameter of the
hoist 10 and that of the traction sheave 11 are substantially

35 the same.

In the elevator shaft 1, the hoist 10 and the traction



10.is vertically elongated to enlarge the hoist 10. Since the driving shaft
" 10a of the hoist 10 is vertically extended, an area occupied by the hoi st
10 is remarkably reduced 20 when viewed in a horizontal cross-sectional
view of the elevator shaft 1. Thus, the fgeedomto dispose the hoist 10 in
the el evator shaft 1 is enhanced so that a position where the cage 3 is
suspended by the hoist cable 14 can be flexibly selected. 25 By providing

t he cage- si d@@amlsmmismminhédempr‘ﬁéimrdesg:aioeeremeia:mi3

whi ch are rotatabl e X h ra |o an be

rot at ed arountcaulm"a\ﬁaarqae g(g gr#Jhgre rgé‘?%etl g’latg fnf(ji c‘ﬁﬁ; ctd on

sheave 11 ar arerjamaa]lllw emtegdangd partion sfacese ospapeed(lﬁrém;naﬁmm n

t he el evat or qrgf ¢an be, reduced. A p?sig%on V\/nllg%e t he cagg 3 if

suspended by % e%‘?‘%t caBI BN RPREST | DRt B AP Y2 BRI

posi ti onss5whelz dfhetloagel evalor usltef tshieave 12 and t he counterwei ght -si de

gui de sheave 13 are_di spased, .35 _The c unt ht - si de | de _sheave 13 is
Yoo K gt

posi tioned close t sFEB R%r Jeff:% tREEYB 3, SWhT RF® 71t ar ges

8 a winding atl eldvdter izt Qgbloz tdnwbehsupppetedtivyt tite teagd+idsheave
11 so that a fr tlona]ngforﬁa t.her e bet ween, n be.increased. A
?ﬁﬁ I

] t
variation of ¢ the cqunkgre sifde gdos F§i"l§n%t£ﬁ5%nt i s

descri bed belgpyw, with reference to Flg 5. In anachi neroomless el evator 110
of the first variatjon, a positi

0 count erwei ght - s ui d heave 13
°L thangdlto b | 1 Shgessicpuputile Fhante 45 Sefon I AGSRaYE) 10080 | o
of an el evat gpr&hipdéd betwekh thd et adt Ddrkhayie 1qfaﬁd1ehéw@ﬁd@gé#&:&é de
gui de sheave 13 %teng!%l n.the right and heft direction
count er wei ght 9%} i fego5AtALLEUATER @kﬁm%l?%mé%l REsed
}hat ahrot atlm?dheaﬂghtm&ke%f@(afmtwntha ba&htaadeighthsduéeyﬁidmd 35
n such a constituti 03|t|on ere t count er i's susp e
by a hoi st caBheavs (yfis iy Resvey LS {5 i decdatcPhb,ratt oh
el evat or 1gpacgna@nd ghie chigaheidengiidé!daigupkacehiéh Qfs kbeaehBYatDFowhaf t 1.
Second and third variations of the pachineroont]ess 20 el evator 100 of the

first embodi nelerEPHAI A IS DA Shianthy, Hreti mapneryWith regpect

respectively. tb Nelee rmcdnmahaom-;feal :ﬁé@&/ﬁér@f The) caet-Be decgeide Vatidabd ON
shown in Fig._6, a driving shaft 1 h0|st 10 is extended_ in the_ up

and downdi rec?'ﬁ2 And e £9 m?%r‘YerH %’ﬂ‘? FBEpYE: 18 P TRAIRRPFT)
direction so sigh thdt &hbydirs @ﬁ&\i&l&d&SdbéﬁﬁhﬁﬂalBﬁrMﬂie a contour

20 line of the traction sheave 11 when viewed from the back and
forth direction.

The cage-side guide sheave 12 and the counterweight-side
guide sheave 13 may be rotatably supported by brackets fixed
to the cage-side guide rail 2R and the counterweight-side

25 guide rails 4f and 4r, respectively.

A hoist cable 14 wound around the traction sheave 11
has a portion 14a that extends horizontally rearward toward
the cage 3. The portion 14a is wound around a cage-side guide
sheave 12 and is then extended downward. After horizontally

30 extended (14b) between a pair of right and left below-cage
sheaves 3a and 3b, theportion 14a is extended upward to suspend
the cage 3 in the two-to-one roping arrangement, with a tip
1l4c¢ thereof being fixed to a top of the elevator shaft 1 by
a hitching device (not shown).

35 Preferably, the portion 14b of the hoist cable 14 that

horizontally extends below the cage 3 is so disposed as to



On.the other hand, in a machineroom|ess elevator 130 of the third
"vartation showmn in Fig. 7, a driving shaft 10a of a hoist 10 is extended in
the up and down direction, while 30 it is inclined with respect to the
vertical direction so that a traction sheave 11 is directed forward. In
such a constitution, vertical positions of the hoist 10 , the traction
sheave 11, a cage-side guide sheave 12 , and a counterwei ght-side guide
sheave 13 carpass fdeddwithes gletdiead of3grRyisyi phbkheseaget 3 richem virwedat i on
angl e of the \%Qgigégh%?aft 10a of the hoist 10, the traction sheave 11 may
be so 9 arrange “an upper surface thereof is positioned bel ow an
upper end of the cdlhe biodetgoabke side woand2avoundetlo kraerbienghheaivdel kheave
13. 5 Second ' e o) 0 cond

embodi mont | ST ko T FbF ehdRokt F3TRFLEY Berdt 18 kel AR ess

el evat or 800 afsiidee e didved couindeirmenighta 5t pachi shidehefivehandightdimtexabl e
are different] 0 | t1Qne C d_ wi.t e chj neroom S.

el evator 100 ‘G 1 hse’ﬂ?c#garés qe%nggd?ﬁn%nq%?%g?gﬂr%ég'sgglﬁrgar 54 iiﬁghjts
cage- si de guiwlaundidrdind viiheh doun testwatiightalsiald guide wheavealByawdtesdi ng.

The hoist 20 j,s connected,.tqQ a traction _she 22 .t hrough a driving, 15
force transmi TRehoeHEonaed domald (4aY " AFLsT beiaid adhe RRAHE A
i ncor por at es ¢detiverweiglat fside hetheawd Sapt thgagasstindm chddr s nesteddedt h
each other, wth a driving force transmtt.i hafi, 21a thereof extendi ng
et 410, thida ' S s e SLRR P dif S bnd Fierdorsheaning
rotational |y slftaegetisnt hevikh 3 t20 LOFotigbrébL Wsinvg i<y e hraspnotti ng
device 21 to rot atf arf:)und aa\ggrij ont al a{fi s.in the, back and fort

n

direction. A Hestle¥pbarosh olnkt PRI RY Jdevige s fRAGeSBOVBE. has a
portion 23a which eri®tdss ddwwived mhehd nerdemsflleascagevdtod§ 160 HEi tige

hori zontal | y gxtepde 3b etween a pai.r _.of ri and | efi Dbel oy cage

sheaves 3a angnéﬁ‘,g ?'ﬁiéé%{ﬂ‘%‘?gh Shee S §§‘r‘é’&d’§j 8% \%}'thﬁlf vaqd:g

t her eof h& ngvérkidal Dy @itehdyfd a8 dHmamiieon 6Faile élbyatoli diedfing dews ce
rtiqn 23d whi ch, ext ends down e tracyrion

Chomve 25 oo Bot; 4831 £ e ticransash Fhsh ah, Gia Lot BoRBRAOE " Ene HELs€

C(ﬁunt e][vvel;i ghtlfei ﬂedséeaileabnyaféﬂoﬁgat]é&ntexéﬂndﬁdeufuarﬂoiﬂ\ttan Li p 23e

t her eo eing fixed,to a,top,of the el evator shaft 1_ by a hitchi

devi ce (not shown).S¥RG? t?‘?,dﬁhvﬁ%s%gﬁﬁb&%ggpﬁg&lﬁ éed'tsoYe’%’Oc%fﬂ(he

10 first enbodkfentedsiancirea detvpgd Birate 1051 4 H20H@I rdmatkdil weedugad | y

ext ended,. a di pensi on of, the el evat or EQ ft 1 does not nsed to be_increased
r

when an &9 al *PERgMTSEPS HE 1Ri BPELE°RE2E| GRG8EcGCE 8RREr & ¥hefThotRe 20.
5 The tracti oalahkadwve 2Rafarl bahiisspohedf seedmopsd idiRdpdaesitheORobgtchangi ng

Zhohape w00, 9 RERAAN Sk B L SRR L, depuge gy Giges 1Y
posi ti on wher ehe cage Bisssisesqaradatt hybihé toiot stablabl £ ¢ih banfbexibeyi bl y
10 sel ect ed. selected.

25 By providing the cage-side guide sheave 12 and the
counterweight-side guide sheave 13 which are rotatable around
ahorizontal axis, the traction sheave 11 can be rotated around
a vertical axis. Therefore, the hoist 10 and the traction
sheave 11 are coaxially integrated so that spaces occupied

30 by them in the elevator shaft 1 can be reduced.

A position where the cage 3 is suspended by the hoist
cable 14 can be flexibly selected by selecting positions where
the cage-side guide sheave 12 and the counterweight-side guide
sheave 13 are disposed.

35 The counterweight-side guide sheave 13 is positioned

close to the right side surface 3R of the cage 3, which enlarges



Wil e the enbodi ments of the machi neroom| ess el evator according to the

' present invention have been described in detail, it should be clearly
understood that the present invention is not limted thereto, and various
changes and 15 nodifications are possiblg For exanple, although a
cage-si de sheave is disposed below a cage in the above-descri bed

enbodi nents , the cage-side sheave may be di sposed above the cage. A hoi st
i s secured t@ &Fisidiaglandde af élP@/éICt}rStsW&\‘hlezd%Mléﬂba%ﬁsP:ﬁQfeq@ e rail.

However, the dialcils JFPLHASRPEYT 60 Had £ SEIBIANLESILE GillbdiElden That
is, in the machil neroo ess el evator accordlng to the present 1nvention,
since a driviaagp é:haflthﬁea@eld)l st is vertically extended, a dinension of the
el evator shaft doe it t f the
hoi st is el ongat edit %§e% ar gepﬁh&h s‘%mgs%?g%t\é% r?\%s%és%v%%gfﬂ)tcﬁe

hoi st is $ertafcdite mmmcmmfisnmqmacbéw beleovwhovisth irefegremvrdenbl vy
reduced when \j ?Qgi igh a horizontal cross-sectional view of the 30 el evator

e

shaft. Thus, ‘e€ 'of freedom of a position where the hoist is disposed
in the el evat or shdftamsckihancen-tess kdevatpasdlild @f\thbé‘ﬁ.e'stthan:ieagzidrs,
suspended bY 488s1815h S28! EoBitefitel JEKLE1 4 381861 Sflsave Tl 8idiundhg A
machi ner oom 1% evator rrsing:”a cage adapted To vertica y ve in

an el evat or slitafhe, in kaolqsltosja sqm'lsetiom wihth & endgghdy is*tnﬁn watli Ic s wgeTezent es a
oo B S0 At TR b 529550 MR R 0L S L
di sposed on a:mrd&eniemtet-fﬁldé]egtmdba shedwvas ek3 (ﬁxmdhrtgigm hal r:s;lslpaced
D o o iS5 802108, L RGN aBBalalo) Rl o0,
to a side of amia cmumﬁeazmgﬂﬁ 5 2s Aonmdibponsedobhaess mm‘aimahmmrsjl ng
i evator shalTHARTS SHIAPChGR VT (o8 b et A R e space
ext ended1lbrom t he drevaiuth srzace:axrs:t:atumldn,of & hepad istviadror wviheafd . the A
e o SRS EL N S S hadhd R B by MBS G AeS RO o
according to sdbeatdd irheide ma sgapl Sdetweas an elevgadredsdepand ths
Wherein & dri VTSRS SHAEE orabh EOFEAEE 1L Ghr et FEE0 EoE AT Rt r eot on
or the vertical dirsstorah axid sta-lxi-cta@e:mtmsj aburiie metlgiterdom-Aess
machi ner ogm Ie evaJ: qb%roflq:%orgi ngtt&.bc lcﬂ' enjt a%'ec{escrlbed below with
refaerence to Figs. 6 and 7, respectively.

In a machineroom-less elevator 120 of the second
variation shown in Fig. 6, a driving shaft 10a of a hoist
l10isextended in theupanddowndirection, whileitisinclined

25 with respect to the vertical direction so that a traction
sheave 11 is directed rearward.

On the other hand, in a machineroom-less elevator 130
of the third variation shown in Fig. 7, a driving shaft 10a
of a hoist 10 is extended in the up and down direction, while

30 it is inclined with respect to the vertical direction so that
a traction sheave 11 is directed forward.

In such a constitution, vertical positions of the hoist
10, the traction sheave 11, a cage-side guide sheave 12, and
acounterweight-side guide sheave 13 canbe flexibly selected.

35 By suitablyselectinganinclinationangleof thedriving

shaft 10a of the hoist 10, the traction sheave 11 may be so



12 .a counterweight guide rail is provided for guiding a vertical novenent
~of said counterweight, and at |east two gui de sheaves are provi ded adj acent
the top of the counterweight guide rail. 7. A machineroom|ess el evator
according to claim6, wherein each of theyrotational axes of the guide
sheaves are substantially in the sanme direction. 8. A machi nerooml ess

el evator according to claim®6, wherein each of the rotational surfaces of

t he gui de sheaumngad thals anuipplery spafalckeekheveofichsopbei tidned below

machi neroom | ess at or s accordi ng cl aiym 6 rekn_the i de. sheave

i ncl udes a fiaﬁlst ugbgée %%%a\%goa%gungg [ gﬁd?ai %f‘ufxq@o?st%hcegé' e %i ggd Sm t he
count er wei ghteairdee rwe sgisipesiddel, sleamives 52cond gui de sheave around whi ch
sai d hoist cable guided fromthe cage side is suspended, and said traction
sheave is positioned such that said hoist cable is suspended fromthe first
gui de sheave to thsSasauhdEmbodignaiteave. 10. A machi neroom | ess el evat or
according to claimp erein a rotatipnal,K surfgce_of the pulley.and a
rotational surface dfaf énFF&?f"I’&ﬁ%h%g%‘éa‘é?’é iﬂaosﬁgs%éefzﬁm eefPi'B%HPe‘BB each
ot her. 11. A iecdéservead | wsth etefdibdticaceorvigg 80 claim 1, wherein a
count er wei ght - si de sheave is provided above said, counterwei ght around, which
Sl hoi ot Ccabl e f i EHe FRrBERgEPaE-LRSE ELAYSLEZ ARt i scond
rotational sugrfilsé@iméntha traldticnisheive agtia BEEaY eabterPOBf féParely
non-parallel wth a surface of said, cqunterwei ght which is opposed to said
cage. 1210a rﬁ%ﬂﬁ’e?‘b%‘?ﬁl%%f%‘?%r’“&@cg g Mgchinerarmriesireteyatarsi ze
of a cross sertoopf othsafirstaghbodiméeave i s substantially correspondent
to a thickness of said .counterweight. 13. A mgchinerooml ess el evator
according to clai m# Nk ionlﬁh%gﬁ’ﬁﬂé W &Fd it grgesside; gupde rail
substanti al | y2Rprw£ER ek o it il axdfs e ¢eesscattiyi eptehdsagd thaction

sheave. 14 . chineroom | ess el evat or accor toclaiml or 2, wherein
ﬁofgtgo is connected to a ractaions eave 22 tLroughadriving

15 force transmitting device 21.

The driving force transmitting device 21 incorporates
therein a pair of helical tooth gears which are meshed with
eachother, withadriving force transmittingshaft21a thereof
extending rearward in a horizontal direction.

20 The traction sheave 22 is rotationally driven by the
hoist 20 through the driving force transmitting device 21
to rotate around a horizontal axis in the back and forth
direction.

A hoist cable 23 wound around the traction sheave 22

25 has a portion 23a which extends downward to a side of a cage
3. After being horizontally extended (23b) between a pair
of right and left below~cage sheaves 3a and 3b, the portiocn
23a is extended upward, with a tip 1l4c¢ thereof being fixed
to a top of an elevator shaft 1 by a hitching device (not

30 shown) .

A portion 23d which extends downward from the traction
sheave 22 to a side of a counterweight 5 is wound around a
counterweight-side sheave 5a and is then extended upward,
with a tip 23e thereof being fixed to a top of the elevator

35 shaft 1 by a hitching device (not shown).

That is, in the machineroom-less elevator 200 of the



sai.d counterwei ght and said hoist are provided on the same side of a side
"surface of said cage. 15. A machi neroom | ess el evator according to claim1,
wherein an outer diameter of said hoist is substantially correspondent to
an outer dianeter of said traction sheavgg 16. A machi neroom | ess el evator
according to claim1, wherein said hoist is directly or indirectly
supported by any one of a wall of the elevator shaft, the counterweight

gui de rail f&ingd mb@dam@rtm sinceoredEiving shaftcofinthe RekmE 2B he
cage guide raidy Q194 Bk P8ndede'd HEMRbn xﬁr@ﬁtthgfefevgt&@%afm d%es
e C

machi neroom | ess or according to alm1, whereln an end surface of
the traction rrdteam@d $odbeposeueaged wheoppbs@xx@l alergth of sihd dedsdr said

el evat or shatf. el%f{%qy%oﬁlﬂglﬁﬁ Y Hrg@cprding to claimi,

wherein a surface heig sal on sheave is ‘positioned | ower than
an upper Bnd of th&hguitdacthenveheave 22 can be disposed on an optimal

.AA9. AL{I . As. A hI AU A: .
83L +] vql{ gb] Xﬁ aJ] - aﬁ‘ﬁ%ﬁ’%ﬁ%{c a?A Ca&@gfpén%lme lgn'AQf é{ ggNra.-Rg fJorce
ﬂ g“gt}cggfggamﬁgﬂ@kw]dmlm e ﬁww@ﬂ&qmﬂgﬂ]ﬁé Ga llﬂf@‘aU]QﬁLi Ci’vl ]
N al c C ghialeal ca
c”a] ca] ca] ca] VQ% c]§ %ﬁ‘gﬁ ca‘fég%}- %lc%aU] §L]?lgé]%§? f‘ f‘ 1-1e6§:]
Violtinritw "al' W%d@d{b&ql@‘m Wee §t/chpd @R Batan | ba | Tladxidilon] ca] ¢

a} g/a\l] Ca%ﬁ?]n?a%ﬁ%é %)cgl (c:;ﬂgi%i?] cal ca U cMaU] ca] ca] ca]ca] ca]ca]ca]ca]ca

H - T { OOe(m}theExﬂhm]maﬂmzﬂ ofi| s ma]:haheabom]—d:e]ssaé]cm]a:tac]n:a] caj
ca] ca] cal] ca] ca] call ca] ca calc ca, cal] cal 001P. ::3233" 44
485j 5l 55555+6’g%‘lr%’?é§7g7“ <<P—r'% ’faJ %%?L%’} %ﬁ‘é%]%%‘*}%a‘i%sa‘f ’gﬁ% 1€h] cal c
g]}gk&%@g&%ﬁﬁ?] cﬂtcahsaldabea}:&ahmkcahda]:?:]o@al] dnadta | e qaiészén:t:-=:>>
a] ca] ca] ca] ca’]‘&‘é?’l‘éﬁ%%] Jc:%l] '&é{%’?{g’aﬁhﬁyﬁ‘&%{ﬁﬁq :L%IT% Igl? “g%} %é%%% %’\ari Lfgl';
oM Ni NNNDgOOGRK] PPREXXL 1o $ERSEsl T TTOURUUY qu gb] X]]] ca] ca]ca]ca] ca]c
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a] ca] ca] ca] capehdly aajanrg tajtive] aiadwarded aniloed embodimehta] dbleceadesdiodg cal] c
a] ca] ca] caN| ]élllga\"r% Orf{gi}(%é J:.ngggeé)él!)ove the cage.
A hoist is secured to a sidewall of an elevator shaft
20 or a cage-side guide rail. However, the hoist may be secured
to a counterweight-side guide rail.
That is, in the machineroom-less elevator according to
the present invention, since a driving shaft of a hoist is
vertically extended, a dimension of the elevator shaft does
25 not need to be increased when an axial length of the hoist
is elongated to enlarge the hoist.
Since the driving shaft of the hoist is vertically
extended, an area occupied by the hoist is remarkably reduced
when viewed in a horizontal cross-sectional view of the
30 elevator shaft. Thus, adegree of freedom of a position where
the hoist is disposed in the elevator shaft is enhanced so
that a position where the cage is suspended by the hoist cable
can be flexibly selected.
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2. A machineroom-less elevator according to claim 1,
wherein

said hoist is disposed in an elevator space and said
elevator shaft where said cage vertically moves, and between
a spaca extended from the elevator space and a wall of the

elevator shaft.

3. A machineroom-less elevator according to claim 1,
wherein

a cage-side sheave is provided above or below said cage.

4, A machineroom-less elevator according to claim 1,
wherein

saidhoisthasanelongated shapeinitsaxialdirection.

5. A machineroom-less elevator according to claim 1,
wherein

a driving shaft of said hoist is parallel to the moving
direction or the vertical direction of said cage or said

counterweight.

6. A machineroom-less elevator according to c¢laim 1,

wherein
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substantially in the same direction.

8. A machineroom-less elevator according to claim 6,
wherein
each of the rotational surfaces of the guide sheaves

are substantially parallel to each other.

9. A machineroom-less elevator according to claim 6,
wherein

the guide sheave includes a first guide sheave around
which said hoist cable guided from the counterweight side
is suspended, and a second guide sheave around which said
hoist cable guided from the cage side is suspended, and

said traction sheave is positioned such that said hoist
cable is suspended from the first guide sheave to the second

guide sheave.

10. A machineroom-less elevator according to claim 6,
wherein

a rotational surface of the pulley and a rotational
surface of the traction sheave are disposed to be normal to

each other.

11, A machineroom-less elevator according to claim 1,
wherein

a counterweight-side sheave is provided above said
counterweight around which said hoist cable from the first

guide sheave is suspended, with a rotational surface of the
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10% & () - GA QRER %?gﬁ¥ﬁg%f a cross section of said traction sheave is

substantially correspondent to a thickness of said
counterweight.

13, A machineroom-less elevator according to claim 6,
wherein

the guide sheave is disposed to be substantially
correspondent to a size of the cross section of said traction
sheave.

14. A machineroom-less elevator according to claim 1 or 2,
wherein
said counterweight and said hoist are provided on the

same side of a side surface of said cage.

15. A machineroom-less elevator according to claim 1,
wherein
an outer diameter of said hoist is substantially

corraspondent to an outer diameter of said traction sheave.

16. A machineroom-less elevator according to claim 1,
wherein

said hoist is directly or indirectly supported by any
one of a wall of the elevator shaft, the counterweight guide
rail for guiding a vertical movement of said counterweight,
or the cage guide rail for guiding a vertical movement of
said cage.

17. A machineroom-less elevator according to claim 1,
wherein

an end surface of the traction sheave is disposed to
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