-1- ELEVATOR BACKGROUND OF THE INVENTION The present invention relates to an
elevator with a machine for moving an elevator car up or down. An elevator in general has a
counterweight connected to an elevator car through a 5 rope, the counterweight having a weight that
balances with about half a rated carrying capacity of thé elevator car. As the rope is wound up on a
machine sheave which is directly coupled to a motor, the elevator car and the counterweight travel up or
down a hoistway like a well bucket. The machine employs a so-called traction drive system in
which a torque is conveyed to the rope through aFHEYG &Force between the sheave and the rope wound
on the 10 sheave. In recent years, an elevator that has its machine installed inside the hoistway to

elimin_ate a %@k@%@%ﬁ ?__r_ﬁqgtiﬁ& RI'HP) of the e_Ievator is be_coming a mainstream. To make the

machine co elev opts 2 1 roping scheme in which the length of rope wound up
by the machine is two timéseh@elistinoectiioelmlates taarl Stesatds withachin€Hiy ropimggsoheme also
allows the m@‘@(/éﬂ)r’@aﬁeﬁww%ﬂ/ﬁ'ze since the torque required by the machine is only half that of a 1:1
roping scheme. Further, for a size reduction of the machine, a construction designed to reduce the

diameter of the machine <NeS{RY AR PeRSDBraldREa, CRYNENEIINRTRIE G| Rt RANKEOVEDA T HE
INVENTI®N rope, thdlt6eaesHNAEHS hasifigre RaIgns thal walagunachoniualf a Fﬁﬁi@r(talrffﬂhg capaod) used in

the elevator hin 2 are soa n price,.studies are bei conﬁlucted ar edu gamet r of the
hosve as il P VRIS R0 A8 die OB S AT PG e e W R SRR o ecrbea
in JP-A-2004r1016084e ktavetimcatosyibe kavat2Brarghptaksioddonealinstiveyr iike aarvt imackedt motor,
giving rise to a concern ow&m@e&%@g@ '8&(88%%&.&9%%&&%rP%‘?char%F‘qeé@S continues

to rise. The present invention has been accomplished in light of these problems and its
conveyed to the rope through a frictional forcenssn the sheave and the rope wound on the

10 sheave.
In recent years, an elevator that has its madhstalled inside the hoistway to
eliminate a machine room for a reduced volume efalevator is becoming a mainstream.
To make the machine compact, this type of elevadopts a 2:1 roping scheme in
which the length of rope wound up by the machirngvistimes the distance the elevator car
15 travels.
This roping scheme also allows the motor to beced in size since the torque
required by the machine is only half that of arbding scheme.
Further, for a size reduction of the machine, mstriction designed to reduce the
diameter of the machine sheave has been propased,JB-A-2004-106984.

20 SUMMARY OF THE INVENTION
In recent years, as rare earths including neodyma&material for a magnet used
in the elevator machine, are soaring in price,istidre being conducted to reduce a diameter of
the sheave as part of an effort to realize a rarén enagnet motor.
The elevator machine described in JP-A-2004-10688#ever, does not have
25 any provision to realize the rare earth magnet mgtuing rise to a concern over a possible
substantial increase in cost as the price of raréhe continues to rise.
The present invention has been accomplished lm ¢iithese problems and its
objective is to provide an elevator equipped withachine having a rare-earthless magnet
motor and also designed to prevent an increaseindlume of a hoistway.

30 To achieve the above objective, the present inmemrovides an elevator



objective is to provide an elevator equipped with a machine having a rare-earthless magnet motor and
also designed to prevent an increase in the volume of a hoistway. 30To achieve the above objective, the
present invention provides an elevator comprising: a machine 30 having a cubicle, a motor 4 having a
stator 24 and a rotor 22 accommodated in the cubicle @hd a sheave 5 coupled to a rotating shaft of the

motor for rotayip,Aeg fay mwm%wm&%ﬁer@aa%@mn% YLIRNBAHR L Byt aLounterweight

2, both moving up or down like a well buckét when applied a drive force through the rope 3; wherein the 5

sheave 5 of tﬁ@ﬁfﬁmﬁ@%'%twal(?rraﬂ%%§?§@Mﬁtﬁcﬁﬂ‘@%ﬂﬁ'@%§nﬁwwwﬂ?é%u%f6@amrern the
machine 30 inatuBg%ERyteNE N PUWHENPSY th@t@ﬁl@%ﬁhﬁ@t@e@ayvlmd @mourwwa@mdur@edrdrameter

sheave 5 and guides it to ear tlg posrt‘ at th rope?l c ed b ore sheave 5 h etﬂ
etuced i ARG P TR G AT LA B D0 B e DSl i o s g 10
a rare-eafthlsssanagnet Mmmadmda:&@asaredafqeﬂjucmgnm&aommhmgmb@ hostwaiyof the cub@terer objects,
features amﬁﬁé@%ﬂ@%ﬂcﬂﬁé@{?%ﬂm%‘bﬁ@ﬁ%ﬁ ﬁ%ﬁ@&ﬁéﬁﬂé@%@“&%@vﬂ%ﬁ @B%Bd?{cmﬁe

embodiments of the invention taken in conjunction with the accompanying rawmgs

DESCRIPTICOM ¢SOl EnTsies pieees o 8Rtguidasoie aemreanitalibg iors %%%Hﬁ@ﬂwb&ﬁoéﬁ?e‘vh&tor of
this inventiornsHagve shawb e fr padview iafdhensraghine in the elevator of this invention. Fig. 3 shows a

id f th hi the elevat ft tion.. Fig. 4 sh f
Zocond embotiment of L ISVENTEICH G- A M RGISERl AVRBBPER WA B SUTRRRIG -

embodiment af anise20tiesntiaynet nkitpr st cagah ipartmativee/viemedbthedubisieapomless elevator in

this invention. Fig. 7 shows aerassectionatdianyiaw shadiaisaniplc Mg mpiess elevator of
this invention. DESCRIPTION OF THE EMBODIMENTS 25Now one embodiment of this invention will be

described byft@fetARGAPMBLEBSFHPHAYAGIRRIIRggimentdiw invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 shows a perspective view of a machine ielamator of this invention.
Fig. 2 shows a front view of the machine in thevator of this invention.
Fig. 3 shows a side view of the machine in theattar of this invention.
Fig. 4 shows a front view of a machine as a seewnidodiment of this invention.
Fig. 5 shows a perspective view of an elevata tsrd embodiment of this

20 invention.
Fig. 6 shows a perspective view of a machine-ressiklevator in this invention.
Fig. 7 shows a cross-sectional plan view of atiaig in the machine-roomless

elevator of this invention.

DESCRIPTION OF THE EMBODIMENTS
25 Now one embodiment of this invention will be délsed by referring to the
accompanying drawings.
First, an overall construction of the machine-réesn elevator of this invention
will be explained by referring to Fig. 6 and Fig. 7
Fig. 6 is an overall perspective view of the maehioomless elevator of this
30 invention, and Fig. 7 is a plan view of the machioemless elevator of this invention (cross-
sectional plan view of the hoistway).
As shown in Fig. 6, this elevator has a machinen8Qnted in the hoistway, with



First, an overall construction of the machine-roomless elevator of this invention will be explained by
referring to Fig. 6 and Fig. 7. Fig. 6 is an overall perspective view of the machine-roomless
elevator of this 30 invention, and Fig. 7 is a plan view of the machine-roomless elevator of this invention
(cross-sectional plan view of the hoistway). As shown i Fig. 6, this elevator has a machine 30 mounted in

the hO'StwayaV&!&ﬂn%ﬁﬁ&ﬁ?ﬁrﬁ"g&%ﬂoﬁé@ﬁ?&@?gdé BePRAEERshiad fn elevator car 1. The machine 30

comprises a motor 4 and a sheave 5 and, for its size reduction, employs a 2:1 roping scheme in which the

machine takes up a lengtt 8¢ FOBERD INRAMPESERAMANS aad 2 FhRNE, H disisipr st iGRtness, the

motor 4 useSemp&fy@@mt [BIFgGecaeRRaasINieldthe machikeshp BReRjMEcFeOpYERS ala¥aitie under-car
pulleys 6a, 63 S%( Ilftlrl%lthe eJrevato [car 1 are installed below the car to reduce the size of a dead space

above the car. §fa opae 3%f the machine-roomless elevator is secured through a spring 42 to a
beam, no% shown, providegoattidepdofulatnesistthaymo®T Heusgsea3oh s gy fed meduie sixetbtand is

wrapped around a countepgight HIRY. ?oBHfé%é?B}é'%ﬁE}P’%ﬂBé?cé@El@ B'IB‘F@rﬂtFH VYFRR-IAHBH a top

pulley 7c secured to the beam before being led downward he rope 3 at the oppOS|te end is
secured to thebé e instied keleMethscaf tReatbistIEs Figt drRhPPRiBaYR\E 4PRif§™41. The rope 3 on

this side is wrapped arourphheninges-eseld prilieyis dbhife wathibes devatipuasd gncLIghosithgn top
pulleys 7a, YQ;secured to the beam before run n|n downﬁﬁﬁd%to wrap around the sheave 5. As

shown in Fig 3 %?&Uﬁto? H%Qhee%f%% 01918 ¥'3% mounted in a rear space in the hoistway
(behind tloe elevator car 1)”hmtbrihe$$1ae1ngSrta:mﬂgstheadaihduﬁmepﬂ]emmswmmgelabfr inglleype 3

that has passegk ing IR RIGSER ARe " REPRIR S P U Rt AN 60 DR P tneaBHiigy 1o R wasshan end
44 of the shegg’f%re being led downward.

The rope 3 at the opposite end is secured togambmounted at the top of the
hoistway not shown through a spring 41. The rope &is side is wrapped around the under-car
15 pulleys 6b, 6a and then runs upward and is wounmpulleys 7a, 7b secured to the beam
before running downward to wrap around the sheave 5
As shown in Fig. 7, the elevator of this inventlaas the machine 30 mounted in
a rear space in the hoistway (behind the elevatof); with the sheave 5 facing the wall surface
of the hoistway 45.
20 The rope 3 that has passed the top pulleys 7is, aflbanged to run from an end
43 of the pulley 7b toward an end 44 of the shé&ave
Next, the construction of the machine used ineflegator of this invention will be
explained by referring to Fig. 1 to Fig. 3.
Here, Fig. 1 is a perspective view of the machised in the elevator of this
25 invention, Fig. 2 a front view of the machine ang.B a side view of the machine.
As shown in Fig. 1 and Fig. 2, the machine 3thefelevator comprises a motor
4, a sheave 5 coupled to and driven by a drivet siidifie motor 4 and wrapped around by the
rope, and a tension pulley 23 arranged to covertically projected shape of the sheave 5 and
engage with the rope 3.
30 The motor 4 comprises a rotor 22 and a statoa2dnged in an inner rotor
construction in which the rotor 22 rotates inside $tator 24.
The stator 24 is constructed of a plurality ottsld electromagnetic steel plates
laminated together, which are wound with a coib2a copper wire.

The motor 4 of the elevator is of a gearless paanamagnetic type, a current



Next, the construction of the machine used in the elevator of this invention will be explained by referring to
Fig. 1 to Fig. 3. Here, Fig. 1 is a perspective view of the machine used in the elevator of this 25 invention,
Fig. 2 a front view of the machine and Fig. 3 a side view of the machine. As shown in Fig. 1 and
Fig. 2, the machine 30 of the elevator comprises a motdr4, a sheave 5 coupled to and driven by a drive

shaft of the oty 4 a0H YIRRRRAGOHFEY the reRGranedgheRuRdIYIgn JEvISHhIPsover a

vertically projected shape of the sheave 5 and engage with the rope 3. 30The motor 4 comprises a rotor
22 and a sta@'®We€gfranged in an inner rotor construction in which the rotor 22 rotates inside the stator

24. The stator 24 scoret triad iR pkiiglitiohtigiedalechionpanayccs et paiesirminated
together, which aretwohmdtwitq.a Eoil 25 of a copper wire. The motor 4 of the elevator is of a gearless
permanent mr%%?iécﬁ/ ee,‘g UHEn? fainstream construction, to meet the requirements of large torques
at low spéeds and of quietn@gsent years Tomw@etriias racgigerinents thetyotomuses ¢y sigodiymssamagnet

that has a high magnefically-ailact é‘g}%Fﬁro%’PerQr?I@tééﬁ%@q&%‘Q@Mﬁbiﬁé (AL BRHES SUR &fihs

neodymium and dysprosium soar in price, rare-earthléss magnet motors using ferrite magnets to obviate
the need for PERPEHIHAHRE H¥ing called for. So, if the same level of attractive force as that of the

neodymium magnet is to I3» prapbeaehBYevenetcitistigdherferticimane riomrchandgastaditadive force,
a large ferrite 10 ma% et will be retluiriﬁ(a}his will cause‘qu otor 1o increase in size, which in turn

results in thoeSTRA P8 RIS HRrS s cHle AN TS RUBRIYE 1016H By AR T hoistway
or the haistwanadiianiibes bging defoisedtcdsethbamiddnoeasing s thevcheasethsiesuthé ihahaotor.

With one emh%f@mﬁ‘é]tiH&HH@;%PJ‘H%E%&BW&tgi?mr%f&‘siraﬁi?é"ﬂliﬂ?ﬁ Y SR WOH YRy machine

can be designed as independent parameters (conventionally, the full width of the machine is'uniquely
determined HV‘%H@%‘@%@'&FSH}%@@? @g)r_mg requirgeljotRfs PRABECYUF I RISA HR TN daBEhSEEATtHEE machine
is first determpijagsk from the cross-sectional area of the hoistway. Then, from this frame dimension W

o e e I L RS P s
machinelgdanvidtd¥ightiet. machine can be designed as indepenmgameters (conventionally, the full
width of the machine is uniquely determined bytheave diameter Ds).

For this reason, an allowable full width W of tin@chine is first determined from
the cross-sectional area of the hoistway. Them fitis frame dimension W (width of a cubicle
accommodating the motor), a torque that can beywexdi by the ferrite magnet is calculated. At

20 alast step, a dimension of the sheave 5 is datednWith these steps taken, the machine can be
designed.

In other words, even when the ferrite magnetdsiced in volume, the motor
torque generated can be kept from becoming smajleeducing the diameter of the sheave 5.
This allows for a size reduction of the machinerewgh a rare-earthless magnet motor using

25 the ferrite magnet.

That is, as shown in Fig. 1, the diameter Dp eftémsion pulley 23 is determined
by the layout of the hoistway. Let us assume, xangple, the allowable width of the machine
that can be mounted in the hoistway (full widthloé machine) W = 680 mm, the sheave
diameter Ds = 240 mm and the tension pulley dianigpe= 400-420 mm.

30 If the tension pulley diameter is set at Dp = 4@, the same layout as the one
used for the sheave diameter Ds = 400 mm can nhakanhount of magnet used smaller in
proportion as the sheave 5 is reduced in diameter.

This advantageous effect increases as the shdaseobnes smaller in diameter.

If the sheave diameter is set at Ds = 150-240 madrtlae tension pulley diameter



In other words, even when the ferrite magnet is reduced in volume, the motor torque generated can be
kept from becoming smaller by reducing the diameter of the sheave 5. This allows for a size reduction of
the machine even with a rare-earthless magnet motor using 25 the ferrite magnet. That is, as
shown in Fig. 1, the diameter Dp of the tension pulley 237is determined by the layout of the hoistway. Let

us assume, f f | can be mounted in the hoistway (full
at ﬁEa“hQiG L ﬁ%@Y"@B BIAiLaTHhG Marhise Akt

width of the machine) W = 680 mm, the sheave diameter Ds = 240 mm and the tension pulley diameter

Dp = 400-420 mm. 30If thE%h%ToF\ tﬁﬁl@%ﬁ%f@?@%%ﬁbﬁ”@ﬁ@?ﬁﬁ rckiceph HaBIReH WP he one

used for the ab@avmgm@t@r@awee(w e aachmakexthesssg@ount of magnet used smaller in proportlon
as the sheave 5 is reduced in dlarpgter This advaata eouigffect |ncreas§ 115 the ?eav?
TR

smaller in diameter. If the s%eav?ﬁ1 et errlrsoggts a't s aB‘&I 3meter at
Dp = 4005mnay¢henrB pibis 240 berbatd S0 6T, easpearely. Further, if the sheave is made smaller in

diameter and a reduced diaeler fRPG AR BFHRY GHEARIB RV HRBANACRIt GRHREFGEHFRY:

For small-diameter ropes 6 mm and 8 mm in diameter, the sheave diameters Ds 5 are more than 240 mm

and 320 mm (WdiheRitpgpubicle ACHPRERIHBLIBNBRIPOMAYERRN)AE IR DhmHIBRERNRNRGMDS the

machine (wncghle@ﬁ/téw@rwhméemﬁ@@ﬁmﬁahegrmm@tgm)mzééaﬁ/empwmy)/flg 7, the distance between
a sheave end 44 and the Tﬁd of(lifhe machi e end ortlon of
t

W, is b
the thin type machine pro Siﬁa P2 fk&%\)@%w& ﬂ' g%%?&fﬁ@%&‘%&.lilo%vagé%@eew d'in the
directioniof wacthrufitigeplodistwalien Vlewed-lleré]etmilredllmwﬁm@jtﬂm ptéstevangle of incidence of the rope 3

between the top pulley 7b.and the:stevs eneilealiefafioeianpial loesnihadn'hedap pulley

7b and the sheave end 44 are made to agree with each other in the cross-sectional plane, the distance

W1 can be réle¥d Prmﬁﬁ'%ﬁ@ﬂ‘@/ﬁr%ﬂﬂﬁnﬁ&%%ﬁ% fp8\®) of 18P RBAISS WHER fﬁ@ erdiendh evd is

large, the maﬁ@@aa@ﬁwﬂ@wa@mb@i‘é$¢dagremlt>ﬁ diERims DEssasibgithr Ml ofHbelibeirbyay Wh.
As the dlameter s of heave 5.is r duced, the distanceWYl increases, as the aforementioned
I'Cé H pOI’tIOI’]

formula mdm‘é?@s qu ménH%)' ?/‘MH{H : To deal with this problem, the embodiment
of this inMention has the ténsithe 20@dieywizénadhadigtanaboVé théagieaiaelinapsinwasoirigeled Fig. 3.

Since the ropg3 |5 WERAGEEFBHNARLLL NS RBSAYS ARG LRGP OO pulley 23,

As the diameter Ds of the sheave 5 is reduced]ifteance W1 increases, as the
aforementioned formula indicates, increasing thisthay width Wh.

To deal with this problem, the embodiment of thigention has the tension

20 pulley 23 arranged above the sheave 5, as showig.i to Fig. 3.

Since the rope 3 is wrapped around both the sheawel the tension pulley 23,
the leaving position of the rope 3 is determinedhgydiameter Dp of the tension pulley 23.

So, even when the sheave 5 is made smaller inetéanbecause the end 43 and
the sheave end 44 are brought closer togetheredtettsion pulley 23 (which can guide the rope

25 3 to near the position that it occupied beforerdaiction of sheave diameter), the dimension D1
identical to the protruding portion can be redueeen if the distance W1 has increased.

That is, even when the sheave 5 is made smaltiameter, this arrangement can
prevent the machine 30 from protruding and thesallye the problem of an increased hoistway
width Wh which would otherwise result.

30 Further, since the reduction of the diameter efsheave 5 results in an increased
number of revolutions of the sheave 5, the motmpeerature is likely to rise.

To deal with this problem, as shown in Fig. 1 &gl 2, this invention provides
the tension pulley 23 with a fan 29 that disturlmb&ent air. This can produce an air flow from

left to right in Fig. 3, which in turn minimizesngperature rises of the motor.



the leaving position of the rope 3 is determined by the diameter Dp of the tension pulley 23. So,
even when the sheave 5 is made smaller in diameter, because the end 43 and the sheave end 44 are
brought closer together by the tension pulley 23 (which can guide the rope 25 3 to near the position that it
occupied before the reduction of sheave diameter), the®@limension D1 identical to the protruding portion

can be reduced even if thg diRaRCE N ERHIRGIRAFIkness of IO AidEnRIE MR EGMhgave 5 is made

smaller in diameter, this arrangement can prevent the machine 30 from protruding and thereby solve the
problem of afRIHES:EPAEIEIR SMERRIPMA CAMAL MRS HRESE Se $HSDRSIA AL IRASRS PHETEBluCtion

of the diametgeafihitesiaadadisaseithdsRBans B ase tap dsnper RisfRisHaBa Dl diersiaay BybtHdigdaator
temperature is Iikﬁgyﬁ i ith thistrgsalbIem as show W IS:‘iagd.l and. Fig. 2, thiiinvention

S8 vt To %e% : / : i
provides the YEndion pl?l?e(f/ez\?v(\)/ftﬁaé AN 2R o &Y gﬁ'n‘HPeC PR NS AN HP& GE8 3N AN oW from
left to right inr€digic8dwhiibaitngutihamingeesrain pet eamErises ibkthsteotadth of the niashg dvisdthoted

that the thickgmgﬁ@a%&%gﬁﬁ@i&@m&j@e machine) L and the dimension of components of

the sheave 5, such as shaft, are independent of thé diameter reduction of the sheave 5. So, as long as

the suspension load deterhiRISECES: T8 SRR SidhRERIHS S O/ ARYEERIBHAIRIRS 95 B heiAgins

unchanged, heagcdigrensiniktanreida ferecoiepdrdadisrmibhediicisdaaaeially sptheahetvsesinge the
entire width of the machine (width of the cubicle accommodatin Therefore, if the

) ( § th]e m(gltoréw. .
motor 4 is arfaNyStOHEUE STRYSHR AR Fotbe hURES BRiRiSRFRR R AGMERS When
compared to reritded the d ddbedhdiardzstensioth dtibenid b (theactomdiadatey ibeetgaeateY\ignadts

original diamPé&ﬂ&&?sm%méa%ém%%)%@ﬁ%@}mf‘é%ﬂa%@%%@é@%ﬂ e diame dipsngion (width of

the cubicle accommodating the motor 4) W is not reduced but allowed some margins, the rotor 2 can take
a large gap riHES B8 QERIE i MEPEdsed torque of the motor 4. Further, in this embodiment,

Z gorgbhina;tizn of redlucingmh@w@i%mgt@g ﬁfrnbllgjﬁh@ﬁw%%\%ﬂai@&W@@hmuydwgiamméﬁ@flmgtgh@bm motor
width of t cubicle accommodating t tor ther t re Cl it to the limit, In eS|gn|ng
e o A G S e o s 2 e Fa A s SR A e R Bt
amount o5 femttomdépvieratbed thad théuefog_ejtttmthiztﬁmf,meimigmmageetmot_muit allows mmm in_ Fig.
3, the rotor 22 has A IIAGRPE?S RORdRAI0.IS SUFACS, AdAKe, SIRLIRS IRSIR tBRrotes A2tk its inner

surface used as a'brake drum. 20This brake has brake shoes 20a, 20b arranged to come into contact
with the brakBS§RANhRjRETEdNS SiE8 P 1hasaufraRitaedSf8lease the brake shoes, and a pair of left and

right brake springs, not sheywhdaRiessghe sheasaaansshenatiiet@albd to itY¥headbEaheyRIqE car is at
rest, the magnet coils.21a, 21b are open, causing the hrake springs o press the brake shoes 20a, 20b
against the g?é%"b% S@ﬁwé?t@é%l&é@fgﬁ gggnner surfased as a B2l BrE

This brake has brake shoes 20a, 20b arrangeadrte o contact with the brake
drum, magnet coils 21a, 21b to attract and rel#sseérake shoes, and a pair of left and right
brake springs, not shown, to press the shoes aghesotor 22.

When the elevator car is at rest, the magnet 2ais 21b are open, causing the
brake springs to press the brake shoes 20a, 2@isagse brake drum. When the elevator car

25 starts to move up or down, the magnet coils 21h,a2& energized to cause the brake shoes 20a,
20Db to part from the brake drum.

With this embodiment of the invention, the redoctof the diameter of the
sheave 5 and the introduction of the tension pi&gombine to increase the rotor diameter
Drl, reducing the force with which the brake isuiegd to press, through the spring, against the

30 brake drum.

This allows the brake shoes 20a, 20b to be diwethe magnet coils 21a, 21b
with a reduced attractive force. This in turn eealihe brake to be mounted inside the rotor 22.

As to the wrap angle of the rope 3 around thesh&ait is approximately 180°
when the tension pulley 23 is not used. As showrign 1 and Fig. 2, however, with the



25 starts to move up or down, the magnet coils 21a, 21b are energized to cause the brake shoes 20a,
20b to part from the brake drum. With this embodiment of the invention, the reduction of the diameter of
the sheave 5 and the introduction of the tension pulley 23 combine to increase the rotor diameter Drl,
reducing the force with which the brake is required to press, through the spring, against the 30 brake

drum. intfOG RIS SIS REMSORNRAR 93 KA IARHAR W e RRATRGT SRUR %1%8[‘61)%12 o

reduced attractive force. This in turn enables the brake to be mounted inside the rotor 22.
the wrap angf60sNthEFope8\er s PLRErSSRRAEIB Y AR APBroximately 180 when the tension pulley 23 is

not used. As shown in Figrileaiaddgd dirhpwryRS ravtitshe ansaiciainspiitolensiapauley 23 this
embodlmentt%an reducg the wrap %rérgée of the r?‘? .t%round.the.sheafve 5 kt%f a: rresponding amount.

f 3 C
The reduced w%ergoa(ﬁ@ V#%%B'I?s in e R F%ch,mfﬁ%&%%% il .elrtel'gtI & Lért%tcee advisable to use a
rope coated with resin ovéhitsficdttamtfeeditienisiefacen ESinafitttmdbgeiompabeaivetre esin and steel

Is large compangin e %%IQ%W%%@%\E@%&RQF@%@W&YR@B,r@&%@gﬁa{i&i@guced’ can

secure a traction equal to or greater than that produced by thé conventional wrap angle of 180.

For the sameEfeRbéh OffEaaIes BIRp el rraddcsrb iy iy rinde wirresamaetarie%f securing an enough
traction. 10The rope 3 comtedinétbaiasireauen|theiteHsniaremtia) 3gragmis Makie sliresican@aiydh a
groove of the sheave 5. The absence of wear due to the direct contact allows wires of the rope to be
reduced in d%(?ﬁ%{g@ %ﬁﬁ%’ etrr%%g?hore flexible with an excellent bending ability. As a
result, thi® ratio of Ds/Dr, WheroDs3saadte swth desmeareeraticDe uséapdgbridseigmetean, dieatbe set at 20 or

lower (ordinagy, sieg\iRRSAGAR HeNAREIL 5. The HUSIRIaIIING dhedrasian RulieyBa dampeesin

can minimize the scraping Triction of wires lying on the surface of the rope 3, thus preventing a possible
shortening oPfHE& dpRAfR PRABEYEEH I AREIACH A& IBERBRIBALH 98k wEbATeFRiIRNIPRHERd to

generate 20 ghiiagtion between the rope 3 and the tension pulley 23, the wrap angle can be set shallow
and the pressure low, whigh I L S o R AT S Se B AR NS SN UL B3

15 diameter, can be set at 20 or lower (ordinary stgs#s have 40 or higher).

Further, forming the tension pulley 23 from resam minimize the scraping
friction of wires lying on the surface of the ropethus preventing a possible shortening of the
rope life.

Another advantage of this construction is thatlese there is no need to generate

20 atraction between the rope 3 and the tensionygBe the wrap angle can be set shallow and
the pressure low, which in turn minimizes damageté groove of the tension pulley 23.

Further, an encoder 27 for measuring the rotatiayle of the sheave 5, though
normally mounted on the same axis of the sheaigib this embodiment provided on the same
axis as the tension pulley 23, as shown in Fig. 3.

25 With this arrangement, the encoder 27, an elecctmymponent, can be placed
remote from a high-temperature portion that is sctigid to heat from the motor 4. This
arrangement assures a highly reliable operatidgheoéncoder.

A second embodiment of this invention will be désed by referring to Fig. 4
that shows a front view of the machine.

30 In this embodiment, the tension pulley diameteriget smaller than the sheave
diameter Ds, with the tension pulley mounted apsitfpn offset from the center of the machine
30.

By placing the tension pulley 23 only on that vwedle of the hoistway 45 to

which the machine 30 is to be arranged close possible to change the leaving position of the



Further, an encoder 27 for measuring the rotation angle of the sheave 5, though normally mounted on the
same axis of the sheave 5, is in this embodiment provided on the same axis as the tension pulley 23, as
shown in Fig. 3. 25With this arrangement, the encoder 27, an electronic component, can be placed
remote from a high-temperature portion that is subjecte?ito heat from the motor 4. This arrangement

assures a higgb@rglligglﬁ %&H@Hﬁti@ﬁecﬁ’ﬁg%r- A second embodiment of this invention will be

described by referring to Firgf.; that shows a front view of the machine. 30In this embodiment, the tension
pulley diameter Dp is set SRRIRIHIAPHHIELRE4S&GMRAGDRE RRAXRETRARR UIRAARGSR A at a

position offseh#& amadRereepteid kheumactinas3l horori@Ppchais b1 the epRBY tsiternpifdgope 3. The

tension pulley 23 is mounted on the body of the machine 30, and a base of the moupting portion is
B R e T YR TER be constructed

subjected to a horizontal ¢ RPOREMT
strong endugtotopaeed thith thectrsi\dnaboBliomenpdinedsadtin chaifivenecabadifeaththesaahdightbodiment

can reduce t%ﬂ#@%hﬁ%%ﬁn@%@éﬁﬁﬁ&%ﬁhine more compact. Therefore, even when the

sheave 5 is reduced in diameter, this embodiment, too, can bring@the end 43 of pulley 7b and the sheave

end 44 closer together by tHB'EEAS RSP BIMRISRY forrici® b FRA B ERRIR P ABPSERS th EfPthat of
the reduced ghaarm§ Hdhisnanmigpitineyl dochime fiash bicmgssondgsiorthe peotendiog pargpnio be

inimized if the dist W1 i . That is, if the sh 5 is redyced in di ter, th
maching 30 0N p12URRRe HOMR Brotdinng 2 Aol B e o P A om e
increasing. dimension &xtlgoaehinahdmé dalbivee ptasfutisgpastaibe wikibezddsoritveifitby cistarneg)\WolFig. 15

5, a schematjg yiewshowing a whole machine-roomless elevator. This elevator has a layout in
which the machine 30 is mounted at the top of the hoistway, with the counterweight 2 arranged on the

side of the elevator car 1. That is, \iifestiraneimiseieot pefldy <liaraatiaahiieiddrgneranusupees passes
the upper sideoph thetaeay@sdeiredeaiagibe MacoinratMIED Yeri aadbe gamgrward.

Lastly, a third embodiment of this invention wokk described by referring to Fig.

15 5, a schematic view showing a whole machine-roosmdsvator.

This elevator has a layout in which the machinés3@ounted at the top of the
hoistway, with the counterweight 2 arranged onstlde of the elevator car 1.

While the number of pulleys is smaller than in.Fgthe rope 3 passes the upper
side of the sheave 5 before leaving the machimertovertically downward.

20 In this layout, if the tension pulley 23 is arradgbelow the sheave 5, the similar
advantageous effect to that of the first embodincantbe produced, making it easy to avoid the
tension pulley interfering with rails (not shownytalled on each side of the elevator car 1 and
enhancing the freedom of arrangement of the ma@onia the hoistway.

As described above, the present invention canigecan elevator equipped with

25 the machine 30 that uses a reduced amount of eatieless magnet (ferrite magnet) and which
does not increase the volume of the hoistway.

It should be further understood by those skillethe art that although the
foregoing description has been made on embodineénite invention, the invention is not
limited thereto and various changes and modificatimay be made without departing from the

30 spirit of the invention and the scope of the appendaims.



20In this layout, if the tension pulley 23 is arranged below the sheave 5, the similar advantageous effect
to that of the first embodiment can be produced, making it easy to avoid the tension pulley interfering with
rails (not shown) installed on each side of the elevator car 1 and enhancing the freedom of arrangement
of the machine 30 in the hoistway. As describet-above, the present invention can provide an
elevator equigpge\yéth 25 the machine 30 that uses a reduced amount of rare-earthless magnet (ferrite
magnet) and which does not increase the volume of the hoistway. It should be further understood by
those skilled In the art thatRIIBURIRKEMREYBMg description has been made on embodiments of the

invention, the invention is naidinited s reioimd vabioks &hangesangdsetibeationainayrdemniee without
departing from the 30 spirit of the inyention and the scope of the appended claims. - 9 - CLAIMS: 1. An
clevator sonrmeanien i e U d A here PR et BERRA Al AU Rlo ) fng ot
(22) accomnotidted amdHeaeungiclecped 3) strepped Sheveaptaddo a rotating shaft of the motor for rotation

and having a rope (3) wragpegl{RgieaspyfaAid coume%@ﬁve?gm&iﬁgmr%wmﬁmmt (2), both

moving up or down like a well bucket when applied a drive force through the rope (3); wherein the

sheave (5) oPHf&eh¥EHRERRIT I ERVR &GS HIEPHEREINRI@RIt changing a width W of the cubicle;

wherein the machine (30)whelrglesha engios @ ligHeAdbahegeprsdaa oper@kwiappead around the
reduced-diamﬁter sheaveégﬁﬂw% uide%%jtltq near the position that the rope (3) occupied before the
sheave (5) h59ATEEP B ihQidR&tE' 'S’ The elevator according to claim 1, wherein the tension
pulley (23) has a fan (29) wiwrate theoaricipe\ (80 X iechadatirgtehsifirt e thatthag dye Sahe 2R e 63) be

rotated as thejensionniley (73)J0iRiRR g ERPlEAR s AN RIARING BIBING) 1 Te slpvator

according to claim 1, wherein the machine é%% uses the rotor (22) that is made larger than its original

diameter use@ReeHP bR BesNe Y HENASRREURABMIABRIE 4. The elevator according to claim 1,
wherein the tgnsion pulleyr{zZ3isvioneectdiayeccctimliendiarapiendian soasw{2beHes uaad-Gigmeter

e R A T e R B A DS R e v
pulley (23) rotates, to generate an air flow towidwe motor (4).
3. The elevator according to claim 1, wherein ttaehine (30) uses the rotor (22)
that is made larger than its original diameter usefdre the sheave (5) has been reduced in
diameter.
4, The elevator according to claim 1, wherein @resion pulley (23) is formed to
have a smaller diameter than that of the reducadhelier sheave (5).
5. The elevator according to claim 1, wherein asie sheave groove of the
reduced-diameter sheave (5) or an outer circumtiefesurface of the rope (3) is coated with
resin.
6. The elevator according to claim 1, wherein acoder (27) of the rotor (22) is
mounted on the same axis of the tension pulley. (23)
7. The elevator according to claim 2, wherein aste sheave groove of the
reduced-diameter sheave (5) or an outer circumtiefesurface of the rope (3) is coated with
resin.
8. The elevator according to claim 3, wherein aste sheave groove of the
reduced-diameter sheave (5) or an outer circumtietesurface of the rope (3) is coated with
resin.
9. The elevator according to claim 4, wherein asie sheave groove of the
reduced-diameter sheave (5) or an outer circumtietesurface of the rope (3) is coated with

resin.



6. The elevator according to claim 1, wherein an encoder (27) of the rotor (22) is mounted on the same
axis of the tension pulley (23). 7. The elevator according to claim 2, wherein at least a sheave groove of
the reduced-diameter sheave (5) or an outer circumferential surface of the rope (3) is coated with resin.
8. The elevator according to claim 3, wherein at leastal8heave groove of the reduced-diameter sheave

(5) or an outgcircumfererijl slafags QE BRI foShim PR WitEESLH (?@U??h%"?é!ﬂo(z%?@rdi“g to

claim 4, wherein at least a sheave groove of the reduced-diameter sheave (5) or an outer circumferential
surface of th&RPREG PR IRE sRASANT Sbithe tensiom pubeydERdvator according to claim 2, wherein an

encoder (27)1af the rotor (2Rpisievatsitaccoriihg sacngragswidhariepsézn @ef (R8)xotdl (F)aselevator
according to claim 3d wherein an encod?gh%gg of the r@torr&%) is mounted on the same axis of the tension
pulley (23). TPUHRESE t%?%rggo?éiﬁé) to clain 4 Whereinah encoder (27) of the rotor (22) is mounted
on the same Bis of the teib®alpvaley §289rding to claim 4, wherein acoeer (27) of the rotor (22) is

mounted on the same axis of the tension pulley. (23)





