28 Movenmber 2006 7 MACH NEROOM LESS ELEVATOR BACKGROUND OF THE | NVENTI ON
Field of the Invention 5 The present invention relates to a

machi neroom | ess el evator having no nachi neroom di spo boye | evat or
shaft provided in a building. Descriptionof the Relat?%qxgen¥5r%§¥fous
machi neroom | ess el evators having no machi neroom di sposed above an

el evator shaft have been devel oped and proposed for efficiently utilizing
spaces in buildings and for OPSEHINERPOM-JESE iIRLRVARORrding the right to
sunlight. 15 An exanple of such an elevator features a hoist disposed in a
gap between a space required for a cage to vertically nove in an el evator
shaft including the verti cal |IBAGEGROURN@F (isie i INVENTION space (hereinafter

referred to a%.i"ema/ic&g tl-?eo_aﬁ-ﬁ'rgnﬁ (il] an inner wall surface of the el evator

shaft. 20 For ; onal machi neroom | ess el evator shown
in Fig. 9,5a cage 3The gdasierd tinveatiionaldel a taay &V iy Bindedoh18sRal I
of right and | gf e+side guide rails 2L d 2R dj sposed in an el evator
shaft 1. A cSdevaidk éﬁmatv’é‘qg§‘°a&5§é’e‘&etr8%$:’1$@m%¢ ARvenan elevpder 25
by a pair of fhafit gndwiekd douni &uddidihiy.si de guide rails 4f and 4r. A
di sc-shaped hoist 6 attached on a right inner wall surface la in a top
portion of the elevator shaft 1 has a horizontal driving shaft extending
In the right Desdrdfitidh diff atid Melatedsara traction sheave 7 rotates
around a

10 Various _ machineroom-less elevators having no
machineroom disposed above an elevator shaft have been
~developed and proposed for efficiently utilizing spaces in
buildings_ and for observing regulations regarding the right
to sunlight.
1_5 An example of such an elevator features a hoist di sposed
in a gap between a space requ_iréd for a cage to vertically
) move in an elevator shaft including the vertically extending
portion of the space (hereinafter referred to as "moving
space”) and an inner wall surface of the elevator shaft.
20 For example, in a conventional machineroocm~less
elevator shown in Fig. 9, a cage 3 is adapted 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, A
counterweight § is adapted to vertically move while guided
25 by a pair of front and rear counterweight-side guide rails
4f and 4r.
A disc-shaped hoist 6 attached on a right inner wall
surface la in a top portion of the elevator shaft 1 has a
horizontal driving 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 .8a is wound around a pair of right and left below-cage sheaves

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




4

rotational axis horizontally extending in the right and left direction.
hoi st cable 8 wound around the traction sheave 7 has a portion 8a
downwardly extending to the cage 3. The pastion 35 8ag’§w%@d und a
pair of right and |eft -bel owcage sheaves 3a and 3b pr dVi dEFBEF he cage
1, and then extends upward 2 28 Novenber 2006 to suspend the cage 3 in a
so-cal | ed t wo-i%- BnePeRPi ke aragmg@nem ,a webhcalléd 8hotkeresh beipithd | xed
to a top of, t 1 hi_{ chi ng devi ce_(not shown).
Sinilarly, thglﬁ:oaﬁ’g caﬂ;'e%ﬁ%\%\banggé g&n&hfeﬁsogrlé%’t‘i‘%rfl’seéh'é%v% tem®ef a
portion 8c dowhgaredievadirestiaiig tlo Myhe oot idigRic@iiceS (nthe fididion 8c i's
wound around a courtervelLght-side sheave, Ha provi ded above the
count erwei ght 5, ar%gﬁtl\ggrhiﬂggktéﬁ%ﬁ?gl%\ﬁépgleygt‘wué‘@sﬁéﬁﬁn@h@%mm ght
5 in the tho- sbesnve rophag ar rpogement g HBwﬁwéi:&l@deB:@’e&Eﬁfn(glothiﬁ@.% )
not shown) .

fixed to a to t | evatgr sphaft 1 by a hitching device:
In a conventi %r?g]lfntr?%%ﬁﬁﬁg oo?ﬁ'l e& Sel BeAGPshé®n 6 Peyndo, axeemd ha

hoist 6 is enkeugderveighspende stk 58HRAS8eqd ' iGage 3,
di,mensi on éfg 15 t he hgjir st GeWI?é)?erﬁJégP%gg%e%nQ’%%ﬁggve 7

an increased §Xi§£d

cone cl ose t ot ha"cHl PXEeREd na,upgRalynbo| sispatid 6bsi couditeersight” W

of the el evabain dihaf tud-toiséndeoiiRnadraRoRibALd [ A1 0f, 4ll TRASLOR Of
i CTE t1Te C i

t he cage qui s, set a%. a gpeci fied value. A pdsitioh I'n gg S
suspended by PREDACFEFEAZER &P @F theelavataroshsfisf L byi s Hetehihged by

a diameter ofletheeh@hst Shavagh a di stance in the back and forth direction
between a pair of ftont and rear counterwei ght-side guide rails 4f and 4r.

Thus, when a di anet &9 Fieoyentdopplsmaghineroom-less elevator shown in
-+ Fig. 9, when the hoist 6 is enlarged in response to an increase

A

of a weight of the cage 3, an increased axial dimension of
15 the hoist 6 makes the traction sheave 7 come close to the
cage 1. Thus, a right and left direction dimension "W" of
the elevator shaft 1 must be widened, provided that the
dimension of the cage 1 is set at a specified value.
Aposition in which the cage 3 is suspended by the hoist
20 cable 8 in the elevator shaft 1 is determined by a diameter
of the hoist 6 and a distance in the back and forth direction
between a pair of front and rear counterweight-side guide
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
: 'machil_aeroomhless elevator which may 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.

'-Accordipg to a first aspect of the present invention,




I ncreased in connection with an enlargenment thereof, a 25 position in which
the cage 3 is suspended by the hoist cable 8 is limted. SUMVARY OF THE

I NVENTION It is an object of the present Lnvention to i de,a g
machi neroom | ess el evator in which the ab%ve- ment i onedl%%\f%V H\Pg’h%@ es in

the prior art can be solved, nanely a nmachineroomless el evator which may
requires no & MBRBIBREPOM-Aescnsd afator eb@matieshaft upon enl ar gement ~ of

a hoist, and it i ' . | exibly sel ect a position in which 35 a
cage i s suspended %y a% E%?éﬁt%;ﬁbﬁg.v%%%?%f%mpgeai)? iFselagpber dmfihe
present invention, RAgNdiepbere®AB6tha <RSRIHE 08REesaieh ates

conpri ses: : ertically nove in an elevator shaft; a hoist
di sposed i na?ﬁigagrllg at%]?g%ht%f}vre\ﬁﬁﬂsﬁ‘l&&ﬁ@?“ﬁ &8e cagR i enAdidvrdeacsion

vertical Py neheavheithge shanddiasr atbagid b ohSHLANE LM 1§ ;%s%fﬁ%\‘%ds-ur face
|

t her eof hori zont al | 1.1 oned; count erwei ght which is sposed dn a
side of one of t hale)ésal%g}sadesrﬁvrefla%d@é “g?l‘gléinS Ed§eosgadonsaspide o famaret offr om

said cage; i sdideobstfaabkeosusprndaddy-58i1d BBE%teddﬁ%hptq{fon?ggi 10

t her eof qui d@%ép a"’}ﬁi de of said cage and the ot her en ereo gui 8ed to
a side of said counterweight; wherein said hoist is disposed inside a gap

~ between a space reqhiciet f@ibldesus§BERata B?V&Ll*’&rl%}f‘é’t;' yw'&@htgeee(leg at or
extendi ng portion of fhe §pace and-afi"fnner

haft ingl udi 1 i gal |
vl | st ac e IR 401t ARt o8 A4 uacts a1t 66rm b bt crab theraos

according tao._t. first .aspect of the present invention, the traction
sheave n’gy gléllggd td % sl%lepo% said coun?:erweight; wherein said hoist is

disposed inside a gap between a space required for the
cage to move vertically in the elevator shaft including

18 vertically extending portion of the space and an inner
- wall surface of the elevator shaft.

'In a machineroom-less elevator according to the first
aspect of the present invention, the traction sheave may be
disposed so that its end surface can extend horizontally, in
20 other words, a driving shaft of the hoist may be disposed to

extend vertically. Therefore, a dimension of the elevator
shaft may require no increase even when the axial dimension of

' the hoist becomes large upon enlargement of the hoist.

Since the driving shaft of the hoist <¢an extend

-25 vertically, the area occupied by the hoist may be remarkably
- reduced when viewed in a horizontal cross-sectional view of
the elevator shaft. Thus, the freedom to dispose the hoist may

: be enhanced, a position in which the cage is suspended by the

hoist cable can be flexibly selected.

30 ‘_ . Embodiments of the present invention may provide a pair
- of guide sheaves rotating around a horizontal rotational axis
that can be provided to guide the hoist cable extending from
the traction sheave. ‘ |
| , That is, with a pair of guide sheaves Provided on a |
a5 cage-side and a counterweight~side, the hoist and the traction

sheave can be intégrated witheach otiher such that the traction




di sposed so that its end surface can extend horizontally, in 20 other
words, a driving shaft of the hoist may be di sposed to. extend vertically.
Therefore, a dinension of the elevator shaft may requi no_i,nc e even
when the axial dinension of the hoi.st becones large uﬁ%ﬁw%ﬁ?gpﬁéﬁ%ﬁt of
the hoist. Since the driving shaft of the hoist can extend vertically, the
area occupi ed by the hoist may be remarkably 25 reduced when viewed in a
hori zontal cross-sectional view of the elevator shaft. Thus, the freedom
to dispose the hoist may be enhanced, a position in which the cage is
suspended bystdere kahstotabd e acannbes fleaxiibhy sel£ctrads, 3G Eabagdi ments of
the present | tipr rovi de air of guide sheaves rotating around
a hori zont a@%&%@%{}j{ﬁ?hmqthgpgcg e aste\an sheayeger bt hednesdt cabl e
‘extendi ng f ndren Thmedd Aot oo BAGME)L cFBaL-kSet Wohh1 3:BH dr eﬂé‘ira@@%éheaves
provi ded ong%af%S cage-side and a counterwei ght-side, the hoirst and the
traction sheave'can be integrated with each other such that the traction
28 Novenber 2006 A3soshehve iGawhAiehatge j i T t he
~areas occupied by the hoist and the-trg%g#ggsgﬁgﬁééhggﬁIﬁékﬁgdﬁ%é when
viewed in a horizontal cross-sectional view of an elevator shaft. A ‘
position in which the cage is suspended by the hoist a_ 28 Novenber 2006

cabl e can be flexibly selected by changing the positions of the cage-si de,
gui de sheave and the counterwei ght-side guide sheave.




Enbddi nents of the present invention nay also provide a 5 traction sheave
that can be disposed to rotate around a horizontal axis, and a driving
force transmtting device for transmttipg a driving fQrce of tg é;oi st
having a vertically extending drive shaf@I to the tract%%Jﬁo‘?ﬂg’% &\Q at can
be provided. 10 Since the traction sheave can rotate around a hori zontal

axi s while tHE@hNe tambe flesiblyatéyeeseanoy gy %ﬁ@fﬁosigiggisséfcabl e
> di esi red

can be di sposafl a5 Jeandd .acti on sheaye can be disposed-in a
position by changi'ng a qs%égtéldgn%h%‘_f‘%r?s'}%ﬁh@f cpHBtaEVeidptfeide gubde
transmtting Sd@A¥e. Thus, a position in which the cage is suspended by the
hoi st. cable can be flexibly selected. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 ssa per speEPPEénsRiey of theraohiseet odnveesson 23 velag¥at groaggor gdi ng
to a first erbiadinBRt Bkalbe Lese Lbnveption; Fig. 2 is a plan view of
the machi ner pom | ess el evator in %‘% b% vmgfsnpoas,ﬁdel lg‘?/at‘CBF‘a‘E‘F‘\afé‘t*’f;oulﬁfjg.f‘i‘ 3is
a front vi ew SFf LERR Hackiifer 6o lReslyisliavatforce 2bramsmRitgind; dEr gee 4td s a
right side viteanshitdiegmachiraerQpnd £ss €l gvat.qr own in Fig. 1, Fig. 5
is aplan viewof a first vari aﬁ)on of toﬁ'cg t%\ré?ascjﬁlﬂ?é%aovﬁﬁge& V%FE%%?HY in
Fig. 1; 30 FIg 1Y a%Fitht Shible VPewrh arseciond siawdvat i omaof cahhee "

machi neroompeésicmcevator in Fig. 1; Fig. 7 is a right side view of a
second F%ri ation gfnceth machi neroom | ess elevator in Fig. 1; Fig. 8 is a
per specfive view 3t & iYY8FbLTh | d@ave can rotate around a horizontal

_ : axis while the hoist has a vertically extending drive shaft,
a hoist cable can be disposed as usual.

A traction sheave can be disposed in a desired position

by changing a shape and diménsioﬁ of the driving forcé

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 machinercom-less

20 elevator according to a first embodiment of the present
invention;
Fig. 2 is a plan view of the machinercom-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 machinei:'oom—less
elevator shown in Figq. i;
| | 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 machiner_oom-less elevator in Fig. 1; |
Fig. 7 is a right side view of a second variation of
the machinerocom-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




35 eI evator according to a first enbodiment of the present invention; and
S 28 Novenber 2006 Fig. 9 is a plan view of a
conventional machi neroom|ess elevator with an el evat ozrglihaf b CRI PTI ON
OF THE PREFERRED EMBODI MENTS 5 Enbodi mentg of a machi nét'oontTess“el evat or
according to the present invention will be described below wth reference
to Figs. 1 to 8. In_the description below, the right and left direction is
defined as the direftPor? i 2h Vieverf saperveioronsl mach@neagemi-iess

- opened/ cl osedeg1biatbaclkiand Bog_,&gvgltg@c% %@-tl s defined as the direction in
whi ch passengers enter/exit the cage, the up and down direction is
defined as the vertical direction, respect ively. The identical conmponents

are represented by the E%ﬁp%ﬁgj];er.ﬁ&c_eg s

description thereof |s—onrtted—Frrst—trbo
el evator 00 of a fEmbedimbotsnefta rr@@:hmed:&mrrr—ﬂt@% wﬂ.tabateieééasﬂdiﬁglzl gs.

1to 4 Aca nove b ude byapalr of
right and | e]g teo?tyaeg% SI e@gBV§9t¥§f‘| s%b%ﬂas‘z‘ﬁl’a?‘é 8% eE?E@%‘F%r
~shaft 1. A cbanFégeei ght058|.s adapted to vert i cal Iyrmve Whl l'e guided by

a pair of front and unt er s wei h rails, 4f 25 and _4r di sposed
ohpa side of a ri gh eagﬁf’ré@‘éj‘gﬁ %gl?st b etitdizeation,

shaft 1, ther&sadefanednyesdlee dlydedui&in ahﬁmddhobﬁt eh@ria%bnNgdodrVerts cal
drivi ngl sﬂbaf tcage is opened/closed, the back and forth direction is defined

as the direction in which passengers enter/exit the cage,

and the up and down direction is def:l.ned as the wvertical
.dlrectlon, respectively.
The identical components are represented by the same
15 reference numerals, and a detailed description thereof is
omitted.

First Embodiment

A machinerocom-less elevator 100 of a first embodiment

20 isdescribedwithreference to Figs.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. Acounterweightb5isadaptedto verticallymovewhileguided

by a pair of front and rear counter-weight guide rails Af

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 tract:.on sheave 11 are substantlally

35 the same. : _
In the elevator shaft 1, the hoist 10 and the traction




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 el evat% -ﬁgvaftb 120 ei ng
opposed to a ceiling surface of the el evaior shaft. A<qiNeReIESH2ER ¢ he
outer dianmeter of the hoist 10 and that of the traction sheave 11 are
substantially 35 the sane. In the elevator shaft 1, the hoist .10 and the
traction 28 NGhama 1bere disrorad énsidemegalh 8p6%edicesi depaceardif'red
between a spagg,y g fQ vig vertically . in the el evator
shaft 1 including vgﬁeﬁ%éﬁol f%(% englin% ggrtﬁ'f%ﬁi‘c?f'agﬁﬁ shadfde! aRetBpAng: er
referred to a§’equﬁ§aﬂafidyspa1§§éyld'and Poutghin | ofierthanl bpsse§ qeRreanherel the
el evat or shaft,.Je= gl%gj i ' e fixed to an inner wall surface of

t he el evat or gﬁ:ﬁ‘etr T, gg %éan' gggi%p%%??%d)eﬁs?cfﬂer 1gpge wallisyefagel 2R
and the coBint dawsifghthesiedewptiote shaiflts 14f and 4r. 10 A cage-si de gui de

sheave (a second gui heaye) .12 | .ovi ded between the traction sheave
11 and the ri ght caglg-%mﬁ 8° g%? o) iﬁ I%r’}?f,eq/\/ﬁpcﬁnilsm?%‘t' ) sunfegrdod

“horizontal axithe edevhdori ghhfand,| 8ftcsh restd ALPW @hweighL: §i .
gui de sheaveggﬁdfi;asg_ %de t%%%\'/e) 13 is prc}{\;jii%ioed at lll:{tS?the \réggga%f §§[§8t he
ri ght cage-si de gui 48 Fa aiﬁf, ERuUpteryeiohbreide@mide xaid A6nand axi s
in a slightlyd4enclined manner with respect to the right and |eft

di rectiogloThe cage;zside guj de sheave 12 and the counterweight-side guide
sheave 13 are di spoSetPIR ¢ Fitdensheave (B seconfequidessheavall 1 imsi de

a contour 20 prowidbdifetweearthobrabeavn shbabaei xhawed 11 AR Lhg. Dagk, and
guide rail 2R, which is rotatable around a horizontal axis
in the right and left direction. A counterweight-side guide
lsheave (a2 first guide sheave) 13 is provided at the rear of

15 the right cage-side guide rail 2R, which is rotatable around

‘ a horizpntal axis in a slightly inclined manner with respect
to the right and left direction. The cage-side guide sheave
12 and the counterweight-side guide sheave 13 are disposed
such that they are positioned substantially inside 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 1l4a 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 l4ais extended upward to suspend
- the cage 3 in the two-to-one roping arrangement, with a tip -
l14c 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




forth direction. The cage-side guide sheave 12 and the counterwei ght-side
gui de sheave 13 nay be rotatably supported by brackets fixed to t he
cage-side guide rail 2R and the counterwei ght-side 25 g 4f and
4r, respectively. A hoist cable 14 wound ajound the tr %ﬁmgﬁé 11 has
a portion 1l4a that extends horizontally rearward toward the cage 3. The
portion 14a is wound around a cage-side guide sheave 12 and is then

ext ended down®as$ baflosr tﬂn@r iceofeal by gPaextendEdthddbigded WRRh FiRAidd Of

right and left, ng:l Q;)gﬁ_ sheaves 3a and 3b, the portion 14a is extended
upward to suspen e cage 3 in the two-to-one roping arrangenent, with a

tip 14c thereof beithg hoket d¢able Udpwohniheraley ey tshatiod Meavs 11

hi t chi ng devi ( Pref er abl portion 14b of the hoi st
cabl e 14 t hat ?‘%ﬁo%. zo‘s’{hoc\fqdp)mgx‘?% ‘aléhr?é“&ﬁ/"ctr?eﬂéé@é tends zepranshsedasd to.
28 Novenbes 2@06idé pfsahbebountbewéeghers%ngé89/1&14 s §HY¥%%”

viewed .vertically e hois | e 14 wound around t he tractlon sheave 11
has a portion f&& %ﬁcﬁo# %’fﬁ{%g'lef Plevedioss shaditwar dThewrantich d4si de of

the count er weiwghihdbapbundsitte 6bukberwéoFhtisngs &@l% o SHLARE /£ ?’%lt &he

el evat or shafgf_ 1. The{\%epo o] 14d I s  wound around the counter\/\el g
gui de ‘sheave F3€Bn&% c‘{eﬁt ](ﬁﬁ/hmaqfdt‘eq@?ln@\fwemndbeangunduad

around a counbeh\m&u:@rb&gwtdelaae%}‘xéa% 5ghe tB%r b'o%:.%ﬂd 148 %t gndedaiy
upward t us&eand the counterweight 5 in t he
arr ange PRYd §9 5%&9@@%@9%@%\3&@5@ m té;etbgp-d:fo—dmzerepbngt or

shaft 1 by a Ariahgefenty #2th'@WitiaAWP) thereof being fixed to a top of
the elevator shaft 1 by a hitching device (not shown) .

That isr, in the machineroom-less elevator 100 of the

first embodiment, since a driving shaft of the hoist 10 is

15 vertically exterided a dimension of the elevator shaft 1 does
not need to be increased when an axial length of the ho:Lst
10 is vertically elongated to enlarge the hoist 10,

Since thedriving shaft 10a of the hoist 10 is vertically

extended, anareaoccupiedby thehoist 10is remarkably reduced

20 when viewed in a horizontal cross-sectional view of the
elevator shaft 1. Thus, the freedom to dispose the hoist 10
in the elevator 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 the cage-side guide sheave 12 and the
counterweight-side guide sheave 13 which are rotatable around
a horizontal 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 Dby 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 guJ.de sheave 12 and the counterwelght 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




That is, in the machineroomless elevator 100 of the first enbodinent,
since a driving shaft of the hoist 10 is 15 vertically extended, a

i mensi on of the elevator shaft 1 does not need to be i eased n an
gkr§| length of the hoist 10 is verticalhy elongated @gﬁéﬂpgﬁﬁ%&ﬂﬁe hoi st
10. Since the driving shaft 10a of the horst 10 is vertically extended, an
area occupied by the hoist 10 is remarkably reduced 20 when viewed in a
hori zont al cr%sgigééﬂgoﬁagleieﬁ/bhetheistemardel$baﬁitﬁ.rébgécgt?%thgedOHT

| spose th ' 1 Lt | gvat.or aft .1 i nhanced s
;gs?t?gn mherErggkgggag%eép?§h§J§ﬁ§%ﬁgﬂab Hﬁ%;lﬁgﬁitseﬁﬁﬁet§§r€éﬁtﬂéen
flexibly seleanede 2BcBgapedvi di ng t he cage-si de gui de sheave 12 and the

[ [ ' | hori zont al
count er wei ght - si de - ) ve, 13 are rotat abl_e around a |
axis, the traction 'lglt#elz%\%é: {E‘Q%%'ﬁlﬁ’%\%%g‘ﬁeﬁa%{‘wm& Tot¢ ied@vadens 100
Ther ef ore5 t hef hthet £ifsanembbeinentt L Sndesheared 1 Pbf GORKI ﬁégﬁg??c? can

I ntegrated so { ,Spaces occupied 30 by themin the elevator
be rgduced. At{’)t;g}?ro%'mhere the cage 3 is suspended by the hoist cable 14

an be flexi bl selmaﬁdch;zn&ebeﬁt-naesmﬁéamlmsrf%hetﬂ%g@gs =L g gui de
gheave 12 and %/he. Qunt ecwei ght -si de, gui de sheave 13 are |§pose%. 3 " The
count er wei ght® §°F& JOMuR" eheavrtenveidghbssidemuide sheaveold e chaphgedi de

surface 3R oftd Nee chgea Solod Cle Rt 2659671 48 MNovegber; 4000 W £ ﬂuﬁé@% t hat

angl e of ,the hoist cable 14 with respect to the "traction sheave )
a ?ri cti 8fal ﬁ%r% ?ﬂe?gﬁ‘é?RBEnShéﬁﬁ Be MAdhedsaptatifdnast axirs asf othef the

machi ner oom |eameevsight-éite guide sheave 13 extending in the right
and left direction. A counterweight-side sheave 5a provided
on a counterweight 5 is so disposeéd that a rotational axis
thereof extends in the back and forth direction.

15 'In such a constitution, a position where the
counterweight 5 is suspendedby a hoist cable 14 canbe flexibly
selected inside a gap § between an elevator space and the
right inner wall surface la of the elevator shaft 1.

Second and third variations of the machineroom-less

20 elevator'loo of the first embodiment are described below with
reference 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
10is extendedin theupanddown direction, 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 sucha constitution, vertical positions of the hoist

10, the traction sheave 11, a cage-side guide sheave 12, and

a counterweight-side guide sheave 13 canbe flexibly selected.

35 _ Bysuitably selectingan indlination angleof thedriving
shaft 10a of the ho.ist 10, the traction sheave 11 may be so




5 of the first enbodiment is described belowwith reference to Fig. 5. In
amachi neroom | ess el evator 110 of the firstvariation, a position of a
count erwei ght - si de gui-de sheave 13 is changed to be i%e}qg‘;o e %@66‘“ on
with a right inner wall surface 10 la of gn el evator sHAFTO Lo 1475
rotational axis of the counterweight-side guide sheave 13 extending in the
right and left direction. A counterweight-side sheave 5a provided on a
count er wei ght®5r#R9e% thapednnan sanfacs ithexeodxis pohitiohedxbebes in

the back and £9r iy eghdioRs 1prd N L onstiLution__a ppsition where
t he counterwei gh?ﬁ%J i s suspended b;?%ﬁgﬁs c‘g'g+%glf (?gﬂ"eoe??l & bF'?/e
sel ect ed i nsi¢RIRteEWeIhbrokde sheaveviBor space and the right inner wall
surface la of the elevator shaft 1. Second and third variations of the

machi neroom |l ess 20 elevator 100 of the first enbodi ment are descri bed
bel ow wi t B ref er erfigcond Bmisodigneanid 7, respectively. In a machi neroom| ess

el evator 120 of th ] Lation sho i n Fi 6, a driving shaft 10a
of a hoist 10 is %(tﬁlgggggelrnghgeﬁﬁ i%v%\ig%@ ﬂggt"’} SRCORA; ¢Ebodiment
i nclined 25 is esypideed twi therofsténed € reingj o, so that a traction

sheave 11 is directed nearward. On the. other_hand, in_a machi neroom| ess
el evator 130 of thlgl t#}hgd%%%ﬁ%??%?f“_s}w%ﬁﬂ fheERERT 7209 @fi \ihey s8rand 10a

of a hoist 1@nikodbnsrides tiradtienghents daua HiiTActhnle a¥Rid & RG-dit1s
incli neqlw th rasnegt jo the vertical .djrection so that a traction Sheave
11 is diTect Bbd)%orwared:.i’ A7 SGeR25S of’f%gi’t Hee grrchidieream-Iras lsisteir t he
hoi st 10, tHOQ rettilon fSihesy enblhdiangtage- si de gui de sheave 12, and a
count er wei ght - Si deAgHiog.%tSBSaj\./se slescucraerzi % faI g%.(l_;lgil:ycggéfgi?ggguide rail

2R, with its rotational axis 20a vertically extending. The

hoist 20 is connected to a traction sheave 22 through a driving

15 force transmitting device 21.

The driving force transmi tting device 21 incorporates
therein a pair of helical tooth gears which are meshed with
eachother, withadriving force transmi ttingshaft 21a 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 horizonfal 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 portion
23a is extended upward, with a tip l4c 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 'ﬁhe machineroom-less elevator 200 of the




35 By suitably selecting an inclination angle of the driving shaft 10a of
t he hoi st 10, the traction sheave 11 may be so --------- N
28 Novenber 2006 9 arranged that an upper surface ther f‘}e%l 393(5(}6' oned
bel ow an upper end of the cage-side gui dg sheave 12 or™t 2

count erwei ght - si de sheave 13. 5 Second Enbodi nent A nmachi neroom| ess

el evator 200 of a second enbodiment is described with reference to Fig. 8.
In the machi netpmemRedinent ginoa@® drigtingsbedt ofnbbei henst 20tiaction

sheave and a ' | I fer . 10 | L1 S_1CO, red with
t he machi nero\g%}f?iegéﬁe %ﬁeglrcg dfio% Cﬁg)'?& étr%él |?§?&l eén%ggﬁrgr%ﬁ? s&ﬁﬁgt&ﬁsl S
secured to a gMmeeddeo hajdngricdsadawhen?Rn wkihli lengbhadforiaé eod st 20a

vertically exj@ndi %°‘g%§te&°£§tegp?‘%§%g aée]\?ﬁ?‘%lgg‘été)oa tracti on sheave 22

t hrough a driving ce transm 1.7 The driving force
transmtt®Png devi cell tinecdripoy shesivet ROr ean bepdi spokelicbhcanh d@einmyear s

whi ch are ne . WM r Lth a dri.ving.force transmttjng shaft

21:31Ct her eof %;c%llei\r'[ll|#n§f§§$9\§%g8ians§ﬁaﬁ&?? ﬁiltl n%ﬁf’é’c?f&d”?ﬁ??ﬂeﬁ‘?%tion

sheave 22 is tramdnibblhy devien 2y, tdepediciBly %dﬂqm&@ti&ﬁu wbmghkf or ge
t smttin vice 21 to rotate aroun orizontal axis in_ the back ant

forth di r oot by i fhrse ARt A= Br diy” T Rb%. 2 ppeh tinBater® o5
has a portiors 28aeMd ¢ls euspandeddvwpvetial Hod st SaiR e0P33cEANSe 3. eAISF

bei ng ho%z‘onéeall_égteeé_t ended (23b) between a pair

While the embodiments of the machineroom-less elevator
according to the present invention have been described in
detail, it should be clearly understood tha‘t the present
invention is not limited thereto, and various changes and

15 modifications are possible. .

For example, although a cage-side sheave is disposed
belowa cage in the above-described embodiments, the cage-side
sheaire may be disposed above 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 freedomof 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. |




of right and |left bel owcage sheaves 3a and 3b, the portion 23ais
extended upward, with a tip 1l4c thereof being fixed to a top of an

el evator shaft 1 by a hitching device (not 30 shown). A-portion_23d which
extends downward fromthe traction sheave 22 to a sid ovembst A% wei ght
5 is wound around a counterwei ght-side sheave 5a and is then extended
upward, wth 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 nachi neroomless
el evator 200 of the 28 Novenber 2006 {30 first enbodi nent, since a driving
shaft of the hoist 20 is vertically extended, a dinmension of the el evator
shaft 1 d@egs.not need to be increased when an axial length of the hoi st
20 is elongated to enlarge the hoist 20. 5 The traction sheave 22 can be
di sposed-on @nmeghiinakcopotets onldme telrarngmpgiaisbape and di nension of a

driving force transmtti device .21, especially changin length of a
driving forcg'F?%%§ﬁg%%?%agéﬁgFYL§f'?rWﬁﬁgfmaaﬁééﬁyﬁgﬁgﬁﬂ%¢g’ a cage 3 is
suspended by at heriei sdi G 23ncamebafdvaxbb! ¥hatO sBhegct gdneMhidse 4 he

enbodi ments of the nachineroom|ess elevator according to the present
i nvent i GE1RENE Towen Hesvauthealln moget ¢  cage, sholilbishe ¢lreatiop $heeyst ood

that the,;ppesenie  Lnyentlan:is 0ot yLi mded thereto; and various changes and
15 nodi fications are possible.” For "exanple, Ic%ougﬂ a ‘cage- si de sheave is
di sposed bekowcantagesightt hehiabovies diisgioisbed canbodiimentsr, ¢ c€Bgehsi de
sheave may, be disposgg above the cage. ,
_ s1de surfaces of sald cage, and is spaced apart from said cage; and
a hoist cable suspended by said hoist, with one end thereof
guided to a side of said cage and the other end thereof guided to a
side of said counterweight;
wherein said hoist is disposed inside a gap between a space
required for the cage to move vertically in the elevator shaft
including vertically extending portion of the space and an inner

wall surface of the elevator shaft.

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

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

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

said hoist has an elongated shape in its axial direction.

4. 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

cbunterweight.

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




A hoist is secured to a sidewall of an elevator shaft 20 or a cage-side
guide rail. However, the hoist nmay be secured to a counterweight-side

guide rail. That is, in the machi neroom| ess el evator r di t he
present invention, since a driving shaft of a hoi st isﬁaﬁbﬁqéﬁh%@m

extended, a dinmension of the elevator shaft does 25 not need to be

i ncreased when an axial length of the hoist is elongated to enlarge the
hoi st. Since the driving shaft of the.?oist is vertically extended, an
area occupied by the hoist is renarka% y reduced when viewed in a

hori zontal cross-sectional view of the 30 elevator shaft. Thus, a degree of

freedom of a _pos}.ti ! oist.is .dis Lmt el - shaft is
enhanced so atthEgggggggﬂgh %ﬁggg t%%l%agggiggégg%%%dé%%bygﬁﬁgaﬁ%i§¥ cabl e
can be fiemtiilnlay selemerd. o28shbyerhett2086 ght] Ghai ns: 1. A

machi neroom | ess el evator conprising: a cage adapted to vertically npve in

an el evator Sfhaffash hEP sTUHS pESET ePn 2 RePEP BV D R OREERE WRPR HE YR e at es a

driving der c@uh@e¥geihral by d@vie tihe cage, and has a traction sheave with
a sheave surface thereof horizontally positioned; a counterweight which is

di sposed on a side of one of the side surfaces of said cage, and is spaced
apart fromsaid cage; and a hoist cable suspended, by said hqgist, with one
end therée?of g‘ui det ldleérosolnﬂgleosfs sat o FEge angc?‘ﬁ]ég%? er%8nd o:‘lg’gui ded
to a siwerefinsai d counterwei ght; wherein said hoist is disposed inside a

gap between a space required for the cage to nove vertically in the
el evat or shafgch of the rotational axes of the guide sheaves are

substantially in the same direction.

7. A machinercom-less elevator according to <¢laim 5,
wherein
each of the rotational surfaces of the guide sheaves are

substantially parallel to each other.

8. A machinercom-less -elevator according toe claim 5,
wherein

the guide sheave includes a first guide sheave around which

.said hoist cable guided from the counterweight side 1is

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

. sald traction sheave is positioned such that said hoist cable

is suspended from the first guidé sheave to the second guide

sheave.

9. A machineroom-less elevator according to c¢laim 5,
wherein
a rotational surface of the pulley and a rotational surface

of the traction sheave are disposed to be normal to each other..




including vertically extending portion of the space and an inner wall
surface of the elevator shaft. 2. A machi neroom | ess el evator according to
claiml, wherein a cage-side sheave is provided above2§$#¥%nv%ﬁ®kd cage.
3. A machi neroom | ess el evator according to claim1, where a hoi st
has an el ongated shape in its axial direction. 4. A machinerooml ess

el evator according to claiml1, whereiyn a driving shaft of said hoist is
parallel to the noving direction or the vertical direction of said cage or
said counterweight. 5. A nmachineroom|ess elevator according to claim1,
wherein 28 Novenber 2006 12 a counterweight guide rail is provided for

gui ding @, vertigalh imyelmnt ofs sald-sount er wekghlii ngnd 3t 1 8ast, twp guide
sheaves are provided adjacent the top of the counterweight guide rail. 6.
A machi ndregein ess el evator according to claimb5, wherein each of the
rotational axes of the qui sheaves.are substanti al in. the sane,
direction. 72 A TS é”r%&gﬂ\%l_gs} el SVEESF acdor d-?lﬁcbvjtéogdcl AME St ein
each of ddweteelal fenahrsid agEsnOkat Rengukdecshpavesmr@e Fubstagtidd |y
parallel to each other. 8. A machineroomless elevator according to claim
5,  wher¥itAVEhes RHReNsRdavel th@ wgéstionak sturdaicgeoEHd®e ar ound whi ch
sai d hoi st cable guided fromthe counterweight side is suspended, and a
second gui de sheave around whi ch said hoi st '




cabl e guided fromthe cage side is suspended, and said traction sheave is
positioned such that said hoist cable is suspended fromthe first guide
sheave to the second guide sheave. 9. A nmachi neroom| el e\()at 5o
according to claim5, wherein a rotational surface of st F’ie% 8nd a
rotational surface of the traction sheave are disposed to be normal to
each other. 28 Novenber 2006 12a 10.{A nmachi neroom | ess el evator according
to claim1, wherein a counterweight-side sheave is provided above said
count erwei ght around whi ch said hoist cable fromthe first guide sheave is

suspended, with a rotational surface of the - --------- - 28 Novenber 2006
13 Counfc%hﬁ@ég‘k?él%ﬂheas\f%a%' Bglﬁgspéém@cﬁue&o%oﬁaﬁﬁiéﬁelwv}ﬂha Suhfegs of
sai d count erwei whi ch i s opposed to said cage. ) machi neroom | ess

. el evat orofageist d:ongtewe@izlat mhichwheoppbased giozeaigf cager oss section of said
traction sheave is substantially correspondent to a thickness of said
counterwei ght. 12. 'A machi neroom | ess el evator according to claimb5,

wher ei n11t hepgmadﬁlﬁélﬁ@d&ﬁ-leﬁséjleiﬁﬂéﬁﬂrt 8cberathstantdialiby 1, cRregspondent to
a size of the cross section of said traction sheave. 13. A

machi ner oom Pes81%8 edt o aeeBEdi AECEPE| HLm saidhdrerhigai @h@éﬁﬁt erkspei ght
onoe ! QubiBiahe 86819 VLR ARLANGSATRS! 1% OTef SLE SIS Aaftf ¢

counterweight.

12. A machineroom-less elevator according to claim 5, wherein
the guide sheave 1is disposed - to be substantially

correspondent to a size of the cross section of said traction sheave.

13. A machinercom-less elevator according to claim 1, wherein
said counterwelght and said hoist are provided on the same side

of a side surface of said cage.

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

correspondent to an outer diameter of said traction sheave.

15. A machineroom-less elevator according to claim 1, wherein
sald hoist is directly or indirectly supported by any one of a

wall of the elevator shaft, the counterweight gﬁide rail for guiding a

vertical movement of said counterweight, oxr the cage guide rail for

guiding a vertical movement of said cage.

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

an end surface of the traction sheave is disposed to




14. A machi neroom| ess el evator according to claim1l1l, wherein an outer

di aneter of said hoist is substantially correspondent to an outer dianeter
of said traction sheave. 15.. A machi neroom| ess eIevat%%éggco%di to claim
1, wherein said hoist is directly or indirectly suppo Sﬁgﬁ@ne of a
wal | of the elevator shaft, the counterweight guide rail for guiding a
vertical novenent of said counterweight, or the cage guide rail for

guiding a vertical novenent of said cage. 16. A machi neroom| ess el evator
according to claiml1l, wherein an end sSurface of the traction sheave is

di sposed to 28 Novenber 2006 14 oppose to a ceiling surface of said

el evator shaft. 17. A machi neroom | ess elevator according to claiml1,
wherein a surface height of said traction sheave is positioned |ower than
an upper endopposhecqgu deisheaveirface of said elevator shaft.

17. A machinercom-less elevator according to claim 1, wherein
a surface height of said traction sheave is positioned lower

than an upper end of the guide sheave.




