ELEVATOR APPARATUS Thi's invention relates to an el evator apparatus, and .
nore particularly to an el evator apparatus provided with a guide device
which can guide a 5. car wthout shaking or,vibrating it. Generally, a car
of an elevator is QU|ded al ong a pair of gU|de rails by guﬁae—démesxjcn
conprising gui'de slide nenbers and guide rollers, and is driven to run in
such a manner to be held horizontally. At this 10 time, the position of the
gravity center of the car during the operation varies in accordance wntHf
the distribution of alive load in the car and the distri- bution of
wei ghts of cables for supplyi ng ELEZATOR ABRBRATUSt he car, a conpensation
rope, etc., which weights 15 vary with tine, so that this gravity center:
position dqfs not coincide with the axis of suspension of the car.
Therefore he car gui de devices, while receiving deflected | oads of the
car resulting fromthe depigpdi ﬁiaﬁ Qéﬂ.a%'éixp%ﬁs'a?ﬁ dviatddemits

et

gravity center 20 position, gui e car. he guide rail is bent at a

portion thereofg patatas, 'éné%b?étﬁﬁrl:@cﬁlfa@lﬁ# lloe a9 @1ledfd ey Or Vi bration’
due to this bendi'ng through the guide devices. In order to reduce a |lateral

vi tz)r ation of thappirafiis drovDdéedi #ithr ai guddexdevdideowhildle din dpuildeige
5 car without shaking or vibrating it.
Generally, a car of an elewvator is guided

‘along a pair of guide rails by guide devices comprising

guide slide members and guide rollers, and is driven to
run in such a manner to be held horizontally. At this

10 ~ time, the position of the gravity center of the car
during the operation vafies in accordance with the
distribution of a live load in the car and the distri-
bution of weights of bables for supplying electric power
to the car, a compensation rope, etc., which weights

15 wvary with tzme, so that this gravity center position
does not cclnczde with the axis of suspension of the
car. Therefore, the car guzde devices, while rece1v1ng (
deflected loads of the car resulting from the devzatzon
of the car suspension axis from its gravity center

20 position, guide the car.

' If the guide rail ‘is bent at a portion
thereof, the car is sﬁbjected to a fofcible excitation
or vibration due to this bending through the guide
devices.. In order to reduce a lateral vibration of the

25 car due to this forcible excitation, the guide device



1 ‘gui des the car, usually, through guide nenbers in the formof a resilient
support nenber such as a spring, a rubber nenber or the like. In order to
prevent the lateral vibration of 5 the car Wu® to the above-nenti oned
bending of the guide_rail, it is.desired to reduce the elastic constant of
the resilient buppeideschhercaroasBally, Shzeughognide membersximrethue to
the defletted load of the car,,to within a predetermned range, sp as to
gui de t e car 10 EQF®| 9f anqEegiiienk-AUBPOFt mewber 8uFR af.& §Pring, a
predetermned rigidity. Prior art addressing these two problens includes,
for exanple, Japaﬁ&gﬁzﬁhPEHPePuBFiEgFigﬁﬁﬁbf 58- 39753 and' Japanese -

Unexam ned Patent Publicati

are dirgcted tpda systen)infahggﬂegiﬁgzégéYF$gnTygffaeéég%éﬁiérégfggi8§SZ
are used 10, 914 058 Bhe ' Bud, PATERRTARBLeLBARELonf8 bendtns of £RE"Bilae

cupl i cation No. 2P3 49580 14Nab8iPel" LO! rélilice! bfie i dsPlcoUSREANE L 2
car is deviated. fromfhe posSitron of If{s gravity center toward an

entrance-exit of {he EééilﬁgﬂtgﬂﬁﬁgogﬁvhéﬁﬁeﬁyiHSWEGGIQSinC@fdé? fo"REES"

to urge the car against guide ral thereby preventing a lateral vibration -
of the car. In thenabpygx@tep’dde! tbeha! aeeleeted 1684 "88nehe Codt) deo

system (Japanese Patent Publication _
within a predetermined range, so as to..guide the car
| 10 safely;.thé guidé member is required to have a
- predetermined rigidity. | ' ' ._
| Prior art addressing these twq problems includes,

for example, Japanese Patent Publication No. 58439753_and-

Japanese Unexamined Patent Publication No. 63-87482.

15
- These prior art techniques are directed to a
. system in which guide portions of a magnetic guide-typé
are used to guide a car in a non-contact manner.
U 20 _ Another example of the prior art is known from

Japanese Unexamined Patent Publication No. 58-~104885.
In this prior'art, the axis of'suspension of a car is
déviated frém:the'position of its grévity center toward
an entrance-exit of the5car, and guide devices guide the
25_ car in a mannerfto_urge-ﬁhe c§r against guide rails.
thereby preventing a lateral vibration of the car.
| In the above prior art téchnique using the

magnetic guide system (Japanese Patent Publication No.



- 3 - 58-39753 ahd Japanese Unexam ned .. Pat ent Publication No. 63-87482),
magnetic controllers are required respectived |y for the guide devices
provided in the rail gauge direction of3a~pair of guide rails and on
opposite sides 5 of a.plane in which the guide rails are disposed. A
di spl acénen58v89763 and Jdapanese Fnexamined Fatent Publiidationidact ed
based on a reference Iineﬁex[endin%tfron1an uppernost stair to a | owernost
stair, ther6By8Z48R2)0 magyetic gontroddess are requizes irespestive :
guide rails, Therefore, this systemis quite expensive, and therefore has .
a probl em t k¥t £or thenguidesdeyisss provided dmbhe dadla@duge | n the above
prior art (Japanese Unexam ned Pgtent, Publicati on No.- 58-1Q4885) in which
the suspen-dizectigR of @ ppirnhof guide Fajils &Rd OB OPROSITE SidesHr its
gravity center toward the entrance/ exit, of the car, there is encountered a
probl emX ha‘PEVFbP_ PPSn&B’f'VSHEE’cé e guids &'aﬁgﬁdﬁ’rﬁ sﬁ?éeéfn d®rail can
not be prevepted. 20 - W.th the aboye probl ens of the prior art in
view, it m‘gfﬁpgécﬂggpFaBFetPS' EPZSV.Q‘&‘&- j:ﬁ & éﬁﬁ&.ﬂ %ﬁgr"gﬁﬂ’w‘?o%. cha -
defl ected | agli +aq0ui.de devi ge fa "ﬁ;l'~ef§§% i reduced,
and a Iatergsgi‘li%%a?gS%ES?dt'gg_gggr géué trgff;e: %%lr)é'rjf the___o t‘ﬁé’?%ui de rail
gggvte 0 an Ckfgh b LPpelhostibtalrOto?alioWaridist Yeald "rHHY
controlling the position of the car relative to the -
10 guide rails. fThefefote;'this;system'igeqﬁité=expensive,_ e
and therefore'haé-a problem that itéisunof easily $4._
applied to ordinary elevators. | '
_ In.thg}abpvbvptior-art_(Japanese~Unexamined.
Patent Publicationsno. 58-104885)=in_which.thé-suspen4_ﬂ
15 sion axis of the car is deviated from the pbsition of
its.gravity'center towatd-the entrahce/exit of_ﬁhe'ca:,
there is encountered a problem that vibration of the car

due to a~bepdihg of'the_guidearail éan:ﬁotlbeﬂpreVénted.

200 .Withﬁthe_-',abdve“prdb'leﬁis'of._'- _the-fprior.-a'f-'t in :
view, it would be desirable to R . _
__provide an 'eleﬁét_:or app_aratus}-'in vihich.a---_:déf]iécte'& i_c’:ad'
acting on:a éuilde device for a _c':ar" .i;s' éffedﬁiv‘élj.-_ o |
reduced, _:'_arjd.é... lateral viﬁratﬁion'of ‘the car due to a
25 bpending of the guide rail due Ito. an error in"-"i-.-_:iISta'i-.

lation of a guide rail or aging can be preveﬂted,



- 4 - 1 thereby preventing passengers of the elevator fromfeeling uneasy.
It would al so be desirable to provide an el evator apparatus in which a good
ri:de of the 5 elevator can be provided evendif a deflected load is
produced in the el evator apparatus. A further preferred aimis to provide
an el evat or appathereby prevdnting ingasengensphithe elewatan IEgamduced

during {Be installation thereof 10 can be allowed, thereby enabling an

efficient and raﬁﬁﬁ%ﬂnglﬂﬂﬂﬂﬁkﬂion of the elevator. In this invention we
Feduce 15 def | ected | oads Mo WERG 11 Hoh TR (4R (AR TR b P NL O g smal |
Ui do. dovi ces. | THE SHAVARE ARERT A% b SRt AAde SEFRE st 1 ut e
ant i - dor 1 ot od 1 SMVARIE ool 0 DAL AR IR AR WEoid 1e3d 3a
suspensi on axi s 8’%‘{&3‘%(?%3; J rtg{g tﬁeem!t Iragéﬂaﬂ&f?; gravity-center, so that

the anti-deflecté&d getierati ng neans uces only the | oad acting on
he Tesi i ont menber for sOb i he i T ekl of° the gui de. devi ce | s
provide an elevator apparatus in which a slight bending
of a guidg-:ail éroduced during the installation thereof
10. can be allawed, théreby enabling an efficient and

rational installation of the elevator.

In this invention we provide anti-deflection
- load generating dévices on a car which devices reduce
15 deflected loads developing in guide devices and by
making small the elastic coﬁstant of resilient'supﬁort
‘members for guide members of the guide devices. |
The anti-deflected load generating device.can
be constiéuted by magnet means or pneumatic bearing
W - 20 means. o |
| . The nﬁmber of the anti-deflected load gener-
ating_meahs can be reduced by deviating the suspension
axis of the caf from the positiqn of its gravity cénter,
so that the anti-deflected load generating means reduces
25 ~only the load acting on the guide member disposed on one
side of thé-guide.rail. -
_ In the prior art, the resilient member for

supporting the guide member of the guide device is
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- 5- 1 required to have a sufficient spring constant to withstand the
defl ected | oad acting on the car.- In the present invention, however, since
there are used the anti-deflected | oad-ggnerating devices for reducing the
5 deflected |oads, the resilient nmenber of a.small spring constant can be
used. Asla reguitedatébohavkl a gufifiztient spring constamtt €ca bending of
the guide rail can be reduced, thereby providing:the elevator apparatus
capabl e of ofithstand tbe deflected 1Dad actingeomnetheddagad Jandihe iy
device may be constituted by a nmagnet or a pneunatic bearing, By deviating
t he suspensipresent invensioni howevere gdnce Sheze are tth&enter, the
defl ected | oad acts_15 onlx on the guide nenber di sposed on ,one side of
the guide raanti-qeglecsed lpad geperating. deyd, _%'ééd&@@“ﬂ@é‘%éﬁh%ct ed

| oad act | his_gui de’member  di d_on the one side qf the guide = . -
ol “So EnatethecheloipoaRe: he.neRLisRntc Reisat 3, Shaln, SR o can
be 20 duced. _Wth the s I 0N yaXi L hlie car  deviated fromthe.
posi i on of eastphl; o B HRRR." AR B0 Bl %o G hot sti ng devi ce
having no deflector whegl g.ap b&@e_e%i%%gtioﬁa%fb_%h@'cagp@luieeq._ot% an -

el evator of the hydraul T'c~Jack-'Suspen _
‘bending of the“guidé;rail can be reduced, thereby

%

. providing'ghe.eieéator%apparatus{capéblgfof,qfferingya'
10 good ride. S *“  1.“;“. “ o '_ ’vh '
The'anﬁi-deflectéd:16ad~genetétingidevice may A
be constituted by a magﬁet or a pnéumatic bearing. By
deviaéinQVthe-Sﬁspénéioh a£isfbfithé:cat'ftom-the |
'position'of'iﬁgfgravity,cente:;cheqdéflectedfldad'écts
15 only on*the'gﬁidefmembe:sdispbsédfQn-dnezéideQOE.Eheu-
guide'railé"Ihe:éfbre,vitsis on1y nede§sary:to.reduce
the'defleétéd lbadﬁacting9on:thiS'guidq member disposed. -
on the one side of éhefgﬁide'rail;”sd'that the ﬁuﬁber.of 
théianﬁiédeflected:1oadvgénerating devices~cén'be
20 reduced. —_— T .-'.  S . - R
_fwith,thé'Suspénsioh*' | | |
axis;qf'the:car'?ﬁ;qeviatedsfromfthe-pdsitibn_of its -
--gravitj~centét. itniSppossibleato uSé-a hoisting device_
. having novdef;ector_wheeI, an& thegéoncept can bg :
25 applied to an elevator of the hydrauiié*jack-sﬁspéndiné
type in which the cat is suspended at alposition
‘rearwardly 6£.a réa:,porﬁibn of the car remote from its

entrance/exit.
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type in whic¢h the car is suspended at a position rearwardly of a rear
portion of the car remote fromits entrance/exit. 6 1 BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a side-elevationad schematic view of an el evator
enbodying the invention; Fig. 2 is a plan view of this enbodinment; 5

Fig. 3 is a pidgrekPvpEESCRIPTORWOR @¥EN HRAWINGE - def | ected | oad generating
device;, ®ig. 4 is a graph showing the relation between the anmount -of _
flexureNsf a roller FURPOM 5974 Nl dd\ PevdX icial G¥eemd®ic view of alig. 5
is a-side-elevational View showmng a different formof anti-deflected | oad
generating devi @evdtr dnsodlrifg Ehei Bveentbonng anot her form of
anti-deflected | oad generating device, 15 wused in a guide device of the
slide type; and Fig. 8 isFigsi @eisl avplaaonsiiewi off bhisnembodimentat or
enbodyi ng the invention. DESCRI PTI ON OF EMBCDI MENTS Enbodi nents of the
present 20 Sinvention w | Figewdbdsdaseideselavakippadr vhew showhRgdaBwi ngs.
In Figs. 1 to 3, reference nuneral_ 2 denotgs a car gcage),ﬂreference

nuneral 4 a gui astizfeflectedcdoad generating device;

Fig. 4 is a graph showing the relation between
the amount of flexure of a roller support spring and a

spring force;

. 10 ' Fig. 5 is a side-elevational view showing a
~ differeﬁt'form of anti-deflected load generating device;
Figs. 6 and 7 are views showing another
form of anti-deflected load generating device,
15 used in a guide device of the slide type; and
Fig. 8 is a side-elevational view of another
elévatbr embddyinglthe invention.
DESCRIPTION OF EMBODIMENTS
S - Embodiments of the present

20 jinvention will now be described with reference to-the
'.drawings; o
In Eigs;'l'to'3; reference numeral 2 denotes a
car (cage), reference ndméra; 4 a guide rail, referencé
numeral 6 a guide device, refgrehce'numeral 8 a rope,
25 reference numeral 10 a counterweighﬁ;'reference numéral
12 a drive pulley (sheave).'and-reference numéta; 14 an

électromagnets

3



numeral 6 a gui de device, reference numeral 8 a rope, 25 reference nuneral
10 a counterwei ght, reference nuneral 12 a drive pulley (sheave), and .
reference nuneral 14 an electronaghet 7 =7 - In the enbodinent of the .
present invention shown in Figs. 1 and 2, the car 2 is guided by a.pair of -
guide raills 4 and the @ﬂ@%éﬁk@@%g@%e@%?#%%tgmwtmns 4. The

car 2 and the counterme ht 10 e.5 fixedly segured, to the qpposite;énds .
of the rope &F %’sdé!:t 11 Q*Pé ¢opehg c t%n%%og‘&?"é ed by ra BALEVREW of

Upvara and daRAER Fa Tt teg et atnée%hge:ﬁa ﬁ%ﬁ%ﬁé’é”w?ifaéheaéigafeg
f X .

the count or nagAE T LA gr&% qaf f e *zét%a" %swﬂé’?“?rf"ﬁesfériy"

dovi ces ‘é‘fh[ﬁﬁ?ﬁﬁ S 8, % GBS i s e CPOnd ?uf. ng of

th 2 [ de the
ca(ra (2:alrn sugh nanneréﬁcarufqﬁee ?ﬁ%?fo%%%%%ﬁ?ea%‘g&oﬁgs e sur?%ce g; _

h of th r Fi g .
?ﬁca gl rectel on foq{)‘:e%aﬂ?ﬁ r&%‘gfcétlo\/jf % rgéj?éd)é Hgégvé

unbal anced (4@ tes iRile WHe ddr mmﬂei&%&%ﬁm&m: he
The axls O of suspension of the car. 2 is

10 devzated frcm the pcsition W of the gravzty center of .

the car. 2 toward the side cf the counterwezght 10. As a - .‘J'-'
result, the car 2 tends to tilt or angularly move in' a’
direction a.ecwgrd_en_entrance/ex;t_zegcf the car 2. )
The guidendevices.s_suppc:t'deflec;edd(unbalanced) loads .
15 due to .the t_-:i_]-.'ti_’ng_'., of the car 2, and. guide t.h"e-_: car 2.
| At tnisdtime,_the cuide.devices s'guide the
car.2 in such a menner_theé'tnezgnide.iced,_applied.tc
one side sn:face of each_offche peir of guide rails 4
via a guide nembere(:cller).24b_(rig.'3)5in.erditecticn.
20 perpendicular to. thedplane of. the'guidedrail 4, is | '«
unbalanced (deflected) with the guzde load acting on the_ |
other side surface of the gu1de ra11 4. Bach of the
_guide devices 6, mounted respect;vely ‘on the upper and
'.lcwer_pqrtzqns cf.the.are.2,.nas¢an-antl-deflected.load
25 _generatingddeVice'which_compfises;an'electromagnet 14:
for att:actingjtne.guide rail.4finisucn;a_direction.as

to reducejtheideflected component“cf;the=guidealoed.
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ot her side surface of the guide rail 4. Each of the guide devices 6,
-mount ed respectively on the‘upper and | ower portions of the ae 2, has an
anti-deflected | oad 25 .generating device wg ¢h conprises an el ectronagnet
14 for attracting the guide.-rail 4 in such a direction as to reduce the °

deflected conponent of tiag Bdgie difswh in Pid, -3 AwhisH showsn the Guided
(whi ch ggbws the gui-de device 6 nounted on the upper portion of the.cat. 3),
the gui dé devi cdevioe® inamtedtor henupped porticn lof thenteak @) £ e
one ends on bases 18a and 18b by pins 5 20a and 20b, respectively, rollers
24a and 24b supguriided dessipet6 ednprises carinst22a aantt 22b tpivehalsly2a and
22b, and roller support springs 26a and 26b urging the rollers 24a and 24b
agai nst the oppowuntesd @&t ttheir onefends opihasesisa andJfhthw @ins The
car- 2 is guided 10 by the rollers 24a and 24b to be noved_al ong the quide
rail 4. The Qui 0a@ANE 20P | ERSPEREINRLY « EPBIRTE 248 |1aNG 2fh &upported

g 2t 110, dou1 S0l S ST 2o 4 U SRSl PSS SR B SE S
UL el L s S8 A o
device attraCtS£g¥ié¥g(yiéégﬁdza*glééginst the opposite side surfaces
©  of the guide rail 4, respectively. The car 2 is guided
10 by the rollers 24a and 24b to be moved along the guide
. rail 4. | | |
The gqguide device 6 also includes the anti-~
.de£1Ected load generating-devicé-which comprises the
magnét.l4 and serves to cancel the deflected load
15 developing in the construction, |
as later describéd. This deyice cancels the deflected
load, so that-the car 2 can be guided without receiving
vibrations. More specifically} the anti-defected load
génerating device attracts the gﬁidé-rail 4 by the
o 20 magnet 14, and'this attraction fofce serves to angularly
move the car 2 (on which the guide devices 6 each
provided_with the ahti-deflected load generating device
(the_magnet 14) are mounted) in a_direcéién-opposite to
"the direction A (Fig.;l) 80 as. to cancel the aboveQI
25 mentioned deflected 1oéd. The magnet 14 may be an
'electrbmagnet or a permanent magnet, as 1ater described,

- and also may be constituted by a combination of them. |
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20 magnet 14, and this attraction force serves to angularly nove the,car 2
(on which the gui de devices 6 each provided with thkhe anti-defl ected | oad-
generating device (the magnet 14) are mounted) in a direction opposite to
the direction A (Fig. 1) so as to cancel the above- 25 nentioned.- defl ected
~load. Thg nmagnet 14 nEgres asstimitig heg)dhe axisH @ B Fusp@Witn as

| ater described, and al so may be constituted by a conbination of them™. -
9 - Here, asefnthg chst 2t is deviated fnompeshe posiitice Wof Xle deviwfed
fromthe p03|t|on Wof the gravity center of the car 2 as -shown in Fig. 2,

“the roller: sgpavityspemtgrzai ither way & ==l quevgx i) Fignd &, thre rol [ er

) @

+

support spring 26b becones Ionger than the roller support spring 26a. .As a -

resul t; the beiderSsuppost sprdag t26a His qempressad AFigR ider fand e, each of

t he roI | er sugport springs 26a and 26b is required to have a predeterm ned -

rigidity Bctthg ngiles: supperte sPR)ing:1A6h heconesidongambhamdheises 18a
and 18b, a brake menber (not shown m)unt ed on the car 2 _for stopping the
car 2 in ther@ddgr GPPEP’-'&T% d &2 negpliyr the - Raged8a with the

. side surfaces. of th ui d _ tha event vvere t'he guide . ra|I 4 to.
be bent at a°?§esp8ipg Sﬁ’ei\i}(ﬁ ‘H‘ig Tale A 2 Frimg; £33 ¢ fach oL
~displaced in nt corres ondl 0 f this .hendin And a.
force corresh ﬁdffgg'if’ﬁ 5P, r}%’gsar zt& a"%{?% 1s réquite rgj og |
“have a predetermined rigidity. acting against expected '

10 deflected loads: so that the bases: laa and 18b, a brake B

member (not shown) mounted on the car 2 for stopping the
‘car 2 in the event of an emergency, and etc., may not be
.'contacted with the side surfaces of the guide rail 4.
-In- that event, ‘were the guide rail 4 to he bent at a.
-15 portion thereof. the rollers 24a and 24b would be | _
- displaced in an amount correspondinq to the amount of this '
'bending, and.a force correspondinq to a force P krSr, _ |
(obtained by multiplying the amount sr- of displacement of .
the rollers 24a ‘and 24b relative to ‘the bases 18a and’ 18b
20 by a- spring ‘constant kr, which is the resultant of . the - _;:
spring constants~of.the roller support,springsﬂzsa and _. |
'5“-'26b),”Wbu1dzhe3as:an'exciting force actinqﬁon“the'car é in'
its: 1atera1 direction, so that the’ car 2. would he v1brated
or shaken 1n its' lateral direction. .
25 . With respect to the flexure—load character-~- -
istics of the roller support springs 26a and 26b, if the -
-fspring .constant kr is small when the flexure amount is |

~in the range of -61 to +83 arOund the central set value
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(obtained by multiplying the amount Sr of displacenent of the rollers 24a
and 24b relative to the basés 18a and 18b 20 by a spring constant kr,

whi ch is the resultant of the spring constanig of the roller support
springs 26a and 26b), would be as an exciting force acting on the car 2 in
its lateral diireofi the guideadevieecs, aswshownbdnyFigat éd theskexicdéting its
|ateral«djrection. 25 - Wth respect to the flexure-load
charact &- isticfoveet Recausiog thepdatespdi vibrasionngancbe madene spring
constant kr ‘is small when the flexure anmount is in the range of -[err] to
+[err] around t hsu§€hcigntiy smalde and-alslightobepﬂéngup%etbsvgaéds, as
shown in Fiig. 4, the exciting force P causing the lateral vibration can be
made sufficient| yaiékakl cannheaadlioyed.bendi ng of the guide rail 4 can be

al l owed. 5 To achieve,this, it is necessary that th flected
_conponents of 3t he guide | o®@sagbieNg GHiFhelFoFFeF§°ﬁéﬁPH¥ Féﬁgegg? 24a and

Chonse 1 0 B, ot o 4, e RS L1
G Lo on of gobitee) 13seh WiARede)? 24N ahal 4B AR, be2efhchhe

even if the axis Of'S“SpenSiéﬁk(ﬁtﬁéﬁéc&éffeéée&eioéa agreement with the
static gravity center ! .

components_vary-with a change in_the gravity centei of
10 the car 2 which change is caused by the distribution of
a live load on the car 2 and a fluctuating load of trail
cords (not shown) for supplying electric power to the
car 2. Theréfore, evén if the axis of suspension of the.
car 2-is set in égreement with?thg static gravity center
15 of the car 2 determined by the structure of the car 2,
the guide loads acting on the rollers 24a and 24b would
be véried. |
;in order to control thé variation of the guide
loads by the electromagnets, it is necessary that the
W, _.20 electromagnets should be provided respectively on both
éidé_éurfaces of the guide rail so as to achieve this
con#rol even when the déflected-load acts in either of
the direction A (Pig. 1) and the direction opposite
thereto. B |
25 1 the arrangement shown here,
| however, since the axis O of suspensioh of the car 2 is
_deviatedlfrom the gravity center position ﬁ of the car

2, one of the guide loads acting respectively on the

]
EY
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15 of the car 2 deternined by the structure of the car 2, the guide |oads

acting on the rollers 24a and 24b would be varied. <In order to control the
vari ation.of the guide |oads by the eFedfiremagnets, it is necessary that
the 20 -el ectromagnets shoul d be provi ded respectively on-both side surfaces

of the guilderedierso24e apda24be s @livaysogreaiteguen Therefore A& ect ed

| oad acts in eiither of the direction A (Fig. 1)-and the direction oppdsite
thereto. 25 reducing thﬁnkﬁé%%dﬁﬁlcm%&f thegreates nce e

axis O of sus f the car eV|at =d . fron1the av. nter .
osition: Wogaga g&? Yoﬁ't?a&s Hﬁe t&%d@é%& n the
P 11 - 1 roller 4a and a iﬁﬁ r ater heref lg%ged C|ng t he
defl ected | ohBR 563@89@& oF; 9&"@/ &é"ﬁ% thieS xo -

el ect r omagnet def | ect nce) of the gU|de | oads acting: on the
rollers 2%a ghgngsy4ﬁaga %I}SQ’%@%% €d. As a result, the nunber of the___-_

el ectromagnets for %nt&{ﬁgu&# Oé]qﬂ_glgdéfl ec?t ads can-be reduced to

hal f .t hat othermn ed toad 10 control can be

~achi eved at 'T@@%ﬁﬂﬁaﬁhetém¥3f“33ﬁk¥bl5'nce the deflected Ioad i S reduced

by the anti -
ling the deflected loads can. be reduced to half

- that otherw1se requlred. and the_ggflected load
10.-control,can_he_achieved at lower costs. And besides, d_'” _
sinee-theldefleetedwload is reduced by the adtiel: - '___‘Fﬂ
ﬂ-deflectedﬁldad-genéréting deviee;,thefdisplaeehent of | o
. thefguide;devleediSJ:educed; so that:theﬁspring.constant d
-krlothheFrollerfsﬁppo:tlsprings cah-be_redﬁcedl, There-
15 fore, the-fotcible.exciting.force_éctlng on the-car.z_ine
_its lateral direction:dde-to.the.bendihgdof the guide
rail.can be reduced, so that the lateral vibration of
the car: 2 can,be-prevented..__ |
. Incidentally, preferably, the spring constant |
20 kr of the roller support springs should be large when e |
the amount of flexure of the spring is above an. appro- | |
-priate.value of-Sz,-as shown in Fig. 4,;so-as-t0~prevent -
fpart.ofﬁthe car 2 from being contacted with the-guide '
rail. ' | | e :
23 iIn'thedembbdimentiof fﬁe ptesenﬁ
| -invehtibn'shown-ihdFigs; 1 .and 2, other advantageous

effects, obtained by deviating the axis of suspension of



defl ected | oad generating device, the displacenent of the guide device is
reduced, so that the springfconstant kr of the roller support springs can
be reduced. There- 15 fore, the forcible ext?tTng force acting on the car
2 inits lateral direction due to the bending of the guide rail can be

reduced, so thattheecant Erem VhﬂrqtaﬁﬁtﬂfcﬁhgeéaPOQQ%%EPrU%lk#eW%%tﬁﬁ.

Incidentdl lyl, preferaply, the spring constant 20 kr of the roller support
springshoul d U@e$ﬁfbheéhen t he ‘amount "of flexure of ‘the spring is above

' - i at I f h in Fig 4 t t *
H?pfhgpmfffm bei E;fe ?%ﬁt-i‘an#: t%femégwﬁgfﬁoéﬁeevt%e
- . Wa\Y N : er
advant ageous eff%%tgPigﬁtgﬁﬁegﬂgﬁ Qeggaégﬁﬁégg£ggkgg %ﬁééﬁéﬁgﬂgﬁéﬁﬁﬁﬁil -
12 - 1 th f i ; L td he | g ' o
conventioﬁafaéleéggééyggg{@gghgyﬁgﬂgsé§ggé?nwo fcﬁhéﬁ% aX|€?C)o §5?§§nsign
of the car generghbyedrObBCLHEE thbhinbervas! bl potikes e akayidvogent er

of the car, so that the interval B between the axis S of suspension of the
count ervei ght 10ga8geh8EoR08E! tRE ¥b@htePRelgBYi 10 &80 Elie Pod iR W of S

greater than the dianmeter C of the sheave 12 (the rel ati on between the
: the gravity center of the car 2 is greater than the
diameter C of the sheave 12 (the relation. between the
10 gravity ce;ter position of the car and the axis of
B o suspension-of~the.counte:weight is usually established
“in this_manner),'the-ihterval between the axis O of
suspension of the car 2 and;the aiis_s of suspension of
the counterweight 10 is greater than the diameter C of
15 the sheave 12, so that the car 2 will impinge upon the
| 'counterwéight 1o.- To avoid this, the hoisting device
comprises a deflector wheel.for;inéteasing the interval
between the opposed stfaight portions of the rope.
. On the other hand, in ﬁhe arrangement
20 . shown heté, the axis O of suspension of the car.2
is disposed closer to the axis S of suspension of the
ccunie:weight 10, and the deflecteé ioad produced by
this arraﬁgement“is cénceled by the anti-deflected load
generating-dévice,,and the interval between the suspen¥ a
25 sion-axes O-and-S'éan-bg made generally equal to the
- diameter C of the sheave 12. Therefore, a deflector
wheel is not needed, and the.space for installing the

hoisting device can be made small.
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10 graV|ty center p05|t|on of the car and the axis of suspension of the
counterwei ght is usually established in this nanneﬁ) thée interval between
the axis O of suspension of the car 2-add the axis S of suspension of the
counterwei.ght 10 is greater than the diameter C of 15 the sheave 12, so
that the kar. 2 wil'l inuimghe ponrdigenennt showngherap. bfo avoid t hi s, the
hoi sting device conprises a deflector_ wheel ‘for. increasing the |ntervah '

bet veen t he afyidsing tthe greedofer onsdeflerkor opeeelnas esertbediand, R~

t he arrangenment 20 . shown here, the axis O of suspension of the car. 2

- is di sposedabcoysor: ﬁhﬁt%ﬂgkal@1§Pcﬁngk%be%%|%ﬂﬂﬁﬂcﬁrﬁfc t%?ﬁki%ht 10, ‘and
- the. deflected | oad pr.oduced. by thjscigrzﬂ1 I.s cancel ed z the
anti-defl ec@é’d’q'{ﬁa&r@r@%ﬁ‘f%gl%e’cﬁ 49@ cthere 1R suspen-

Sheave 13 ofatha GApe B FATRCLYY Yo "Yahé‘%aér#e&%“e &4 %e space for

| ._epf;ﬁlglelngﬁttgﬁoml f]telre %aefl 'ﬁilé;atl Pg%gméjneeﬁ r%p%le?Tec or ane?nas -
deser b 13 nd Nag bl NodTELE)3 oy ARNAIOR) Linccgsohe ?Szdtéhe.
‘the sheave Yhd tdr @ the | dXdaeds Tcan héeéta@téd aﬁe éeaﬁpéd Al s0, - even
© without causzng a slrp ‘of the rope.ug o
10 | _ L
: o while the anti-deflected load generat;ng device id j}d'
is constituted by an’ electromagnet 14, a permanent |
magnet- 28 may be 1ncorporated 1n the magnetic path of
the electromagnet 14 (anti-deflected load generating
15--device) ‘80" that the attraction force of this: permanent
'*-magnet can undertake part of the canceling of the - |
deflectedwload component. By doing so, the: magneto-
motive force of a corl 30 of the. electromagnet 14 is
| reduced. and the attractxon force of the electromagnet
20 .14 can be controlled. S __'-.yffﬁ' ﬁd" S i .fh.;d.
| e The deflected load
:component can be reduced even it the antr-deflected load -
dgeneratzng device-rs~const1tuted entirely of-a permanent
magnet. - However,'ln this case, the attract;on force can p
25 not be controlled, and therefore a stopper for prevent-

'"1ng the permanent magnet from- berng contacted.with the

guide rall needs to be mounted on the arm- 22b..~



in the case where the car 2 is made more |ightweight, the car of the
el'evator can be started and stopped w thout causing a slip of the rope. 10
Wil e the anti-deflected | oad generating leM ce is constituted by an

el ectromagnet 14, a pernmanent nagnet 28 nmay be incorporated in the magnetic
path of the d ectronagnet Thé @ttiriactdidne dorse afd thenelactrpnEgnet/iloe) so
t hat thefgttraction.force of this permanent magnet can undertake part of
the candéling otanhbedecondsidediy eomignak £rasy ajdicag gaugeh&Eamgnet o-
nmotive force of a coil 30 of the electromagnet 14 is reduced, and the
attraction forc@esectiagethe sprdqeifonre pf &e Foldan sypnart apring

def| ected | oad conponent can be reduced even if. the anti-deflected | oad
generating devi 88 Pssd@nali firamy & displarenent gauae,&qar dekrating khs er
in this case,. the attractjon  force can 2 SEH be contrpll t herefore

a stopper for pfdesure of this snrifidm: G 5 1Fei aggct‘b"tf% th

the guide rail needs to h unted on the ar 2 - = traction
force of the el 8%1 gg‘ﬁa@r‘?é?elnjoéﬁ% 1RE Bt Ir%é %pla'l_.esqsg?éqa %gﬁf 0

gauge for detectin e.spring force of the roller support spring or a
signal froma dF p%gﬁgﬁﬁégbauge for detecting the

The deflected load component, produced by the
'deviation of the suspension axis of the car 2 from its
10 gravity ceﬁéer position, hardly varies during the

running of the elevator. On the other hand, lateral
vibration componénts during the running of the elevator
are'contained in~£he signal from the above-mentioned
detector for controlling the electromagnet l4. There-
15 fore, these components are reﬁoved from the'signal by a
low-pass filter or the like, and.thereaffer-the signal
is used-for contro11ing the attraction'force of the.'
eiecttomagnet.14. '
Fig. 5 shows a differenﬁ form of anti-déflected
L/ 20 load generating devicé embodying the inventioh.

- in fig.is; as described above for Fig. 3, a
guide'éevice 6 guides-a car 2 in such.é manner that a
guide load on a roller 24a iS-greéter than a guide load
on a roller é4b. | | .

25 . ~ In the énti—deflected load generating device

shown in Fig. 5,'é pneumatic bearing 32 mounted on a
base 18a_acts on one side surface of a guide‘fail.4_'

disposed in contact with the roller 24a, and an air

-
e ~



5 flexure of this spring. By doing so, a uniformcontrol of thé guide |oads °
acting on the rollers 24a and 24b can be effected. ‘The defl ected | oad
conponent, produced by the deviation ef15he suspen5|on axis of the car 2
fromits 10 gravity center position, hardly varies during the.running of .
the el evat opresdurd g tdepplhied, tbatneabncumaeieoneanﬂngnantviduanng the.
running of the elevator are .contained in the signal fromthe :

- above- nent i aiad siniree aortarolbet r 34| and ahpipeeksioangnehis4présere€¥55

- fore, these conponents are renoved fromthe signal by a | ow pass filter or
the like, asmrehdreadontrelkedi imaaccordanceivitbospringi figreas. art ract ion
force of the el ectromagnet 14.. Fig. 5 shows a different formof -
antl-deflecﬁ@@KHIQSxﬁétﬁﬂk#%K $@P@Eﬁ$céP§h%@§y?ﬁ@ and ?ﬁbenthﬁh In Fig.

5, as described above for Fig . U|dgﬁg vi.ce U|des a car 2 in such a
manner t atﬁ&%ﬁn§i¥4QﬂﬁﬂﬁﬁFaagﬁFPer bea 4 OPRORRL | 0ad on a

oo 208 ghang, oo 1SLLEE 1A' 685 RECt SRutRds %a 'gai‘%sé’ivl)‘n’eone' |
o e g kb %ﬁﬁ?e‘j’a&"?o‘?ﬁﬁfﬁ%ﬁsﬁ%{*‘? Qﬁséﬁrhénsi“i. aan-
" can be’ achieved. |
In the: above embodiments, although the guide -

.10. devices of the roller guide type are used, the present

concepts can also be embodied in dev1ces of the_
lslide type. | |
Figs. 6 and 7 shows an anti-deflected load
generating device incorporated in a guide device of the
l5< R s11de ‘type. In this ' _ _ﬁ
© case; as in the guide device of the roller guide type, a
deflected loadycomponent acting.on a side surface of a
" guide rail can'be”controlled. s ”
In Figq. 6, a slide type guide. member 40 . .
20 engaged with the guide rail 4 is fixed to a frame 44 .H;fi;;ﬂ'

through rubber members (resilient guide members) 42a and
- 42b, and the frame 44 constitutes the guide devxce of
" the slide type mounted on a car 2. _
| In this ‘guide device of the slide type, -an’ “
: ZsuﬂelectrOmagnet 46.mounted on the frame 44 constitutes*the EN
_anti-deflecredfload.generating device; and therefore
similar effects;asidescribed-for-the,above-embodimenfss

can be achieved.



aTr source controller 34 and a pipe 36, and this pres- sure is controled in
accordance with spring forcées or flexures of roller support springs 26a and
26b. Wth 5 this arrangenent again; the detfetted I 0ad conponent acting on
the roller 24a can be reduced, and sinilar effects as described above for
the precedi nd enbodiPigt 8aphewsaahdéffarent graexpdyarzAbgeMRRt OFf

al t hough*t he guide 10 devices of the roller guide type are used, the

pr esent oncept&l EHLQF sBPPRT@EVBeli ed i n devices of the slide type. Figs. 6
and 7 shows an anti-deflected | oad generating device incorporated in a _
gui de device of the 15  In.thiss|ameangement, rthejaxigisef fWSP@Nthe gui de

device of the rol)er | de type, def| ected | oad conponent acting on '
si de surface of %\"%i‘gé ?a‘i’?gchﬂ @%"Eﬂﬁ?&o P efuc rla‘Fir%’.‘g%‘}t aéé??o% Q"E/jpie

gui de nenber 40 20 .engaged with,the guide Il . 4.is f|xed rame 44

t hr ough rubbegr1 r?(ze?ﬂ)%r g(ge%‘?%%n‘?eﬁg?%eigreﬂ%g#éfeiﬁna‘lﬁﬁgﬁ%?e291% {ahe frame
44 constitutes t i#@”{?&feViC93Of the slide type nounted on.a car 2. In

t hi s gui-de devi of the stide type, an 25. el ectromagnet 46 nounted on the

Inggf_ gfecgir]?h't_:";lrjt g?f te?fsq‘g{s# - esfcgr %tﬁjfémstel ggrbgg:“rr;ﬁt s'aggn be
achi eved.  of the car 2 is disposed exteriorly of a floor 50 of the
car 2. A rope 54, connected between the éuspensioh axis

- 10 o.and a building foundation 60, supports the car 2

~ ©  through a deflector wheel 58 mounted on a distal end of
a hydraulic plﬁnger 56, and.thé.car 2 is driven by the

| hydraulic plunger 56. | |
In such a typical hydraulic elevator of the
15 back plunger type. sihce the suspension axis O of the
‘car 2 is disboéed exteriorly of the floér-so, the guide
'load acting on the guide device 6 acts anly_on one side
- surface of the guide rail 4 regardless'of_the distribu-
tion of a.live load in the car 2.

.20 ¥ Therefore, generally, in this type of elevator
apparatus, a_large guide load acté on a roiler 52 of the
guide dévide 6, anﬁ therefore a support spring 62 for
this roller is required to have a high rigidity, and the
car 2 is 1ia$1é to vibration under thé infiuence of a

25 'bending of the guide rail and an irregularity in the
shape of the roller 52. | | | |
' | The-present.COncepts may-also be applied to

such a roping-type elevator apparatus'in which the'car



- 16 - Fig. 8 shows a.different general arrangenent of elevator apparatus.
In this arrangenent, the axis of suspen- sion of a:car is deviated to such
an extent that .a guide 5 |oad of a gui-d2 device is disposed on one side of
a guide rail. The axis.0 of -suspension of the car 2 is disposed exteriofly
of a flodr 501§fsuagea§ed2by A mgﬂgfﬂlMooenepeedfbeahkpn ehecgnepen5|on
axis 10 0 and a building foundation orts_the car 2 through.g & - .
defl ect or wHaégness rﬁﬁm@tsuttat%netant%\r@e eqtﬁ?dlqadugemmswgse nd. .
the car 2 is driven by the hydraulic plunger 56. In such.a typical -
hydraul i ¢ eﬂ@xﬁQﬂs<§rqrmpqg£§ﬂuﬁ§§pe$5§velypen Ehﬂc%PPﬁE andpko¥esn axis O
of the car 2 is ,disposed exteriorly of the_fl|oor 50, U|de |load acting
on the gui dPAFEHANS ®facthe FAT 2n FACRIQE S’Eﬁf%ﬂ:@cﬁ"’ gﬁ#a@ rail 4

- regardl ess of the distribu- tlon

Ioag
Thererord, S8R 57 T9A4TR < 15 uife oga, 8 h’b%a%‘é}]%e 'afrertiony de
| oad 52 t .
Spri nlgdea 8P f %d“re%?ﬁeﬁoﬁ“s%%"’e’q%gdtﬁg 4 6fedh FFORTERHEES S2nd The. car
2 .
ra: [ and an q’fhrredﬁ'l' ar |%¥1éugr?ﬁ1 p%g‘#lf{ﬁfngo?%égég gﬁhegpgéns&eg%rgw °
concepts. ”HXm?HShéttﬁﬁﬁidixtochny of the above-mentioned types, and -

by doing so, the- comfort of a ride ‘can be 1mproved.

o While in the above embodlments of the 1nventlon. e
| - ~* the. suepenszon axis ‘of the- car is dev1ated from r_&'a-'
- the position. of the gravity center of the car in the
direction perpend;cular to_the_plane-of_the-entrance/
.exit-ofﬁthefcar,.thelaxiS'may_altEfoaﬁively deviate
. 15 from the gravity oenter”poeitionuin*a_direction.parailela
| ..to'the planefof'the‘entrance-exit;of;the'car;-V .
'Bs described“aboVe}'the”suepensionﬁaxis~of”the'_.
| car;is-deviatedgfrom:the'poSiticn'of-theigravity'center"
.of the car; aod the deflected'load-coﬁponent-of*the o
20" guide load actxng on the guide device for the car can be :;;_
reduced by the- anti-deflected load generat;ng devxce. |
Therefore, the guide device does not need to d1rectly
| bear the deflected 1oad, ‘and the sptlng constant of the . |
support eprlng for the-guide member-of the gu1de dev1ce
| 25.ann be-reduced._ As a result, vzbratlon due to a bendxng
of the gulde rail can be reduced.:.ii- |

. The gu1de load acting 1n the dlrectlon

'perpendloular to thé plane of the guxde rail“is. desxgned -



such a ropi ng-type el evator apparatus in which the car - 17 - 1 is
suspended by a rope. More specifically, electro- nmagnets 64 constituting
apti-deflected | oad generating devices are dBunted respectively on the
upper and |l ower portions of the car 2. Each of the el ectromagnets 64 5
serves to reducetqprefuce theddefitechgdi hoadcaatingtopnthe guide mail a

strain;gqp"to a creep of the roller 52. The_anti-deflected | gad generatjng
devi ce ®An be si¥| ei‘&”&%‘ﬁ%{-?ﬁct?%ﬁ thezefope the awmber n%ﬁtglb%e?“i’y‘pes,
and -by doing so,_the confort -of a ride,can_be,inproved. 10 - Wi | e
in the above.emﬂﬁéi%"n?géoio?&eg?ﬂ?éﬂﬂﬁﬂ @eYhﬁggugmgg? oredused ¥0 (e car

civecti on'per port i 3F “the Hpihet Hefbe¥kbYe FRufleMe Afa Potdedd 1o

Bt oot par e S PELALELAT cOR PR S FE BB RRRNd ' Gl e ®

descri bed above,récﬂ? éajspensi on axis of the car is deviated fromthe
position of the gravity center of the car, and the deflected | oad component

of the 20 guide |oad actiggh&e éggn&b‘glfsg&w@rﬁ ne df\e S e dE Touliced

by the anti-defl ected | oad generating device. erefore, the guide device

does not needixbégéfggiﬁgb@gﬁiéég deibpst ene ! @édiatich tOE Y | s\lspépnst ant
of the support spring for the guide nenber of the guide device
sion axis of the car, the interval between the suspen-
: 10 sion axis ;f the car and the suspension axis of the |
N~ | countérweight can be made generally equal to the
diameter of the sheave of the hoisfing device, and with
this arfangemént, the hoisting device can be of a
compact size. Also, since Ehe lap angle of the sheave
15 is about 180°, a sufficient hoisting force can be
ensured even if the tension of the'rope'is small, and
therefore the car can be lightweight. |
In the roping of the hydraulic elevator
apparatus of the back plunger type in which the
U 20 gdeflected load of the guide deéice acts only in one
| | diteétion, the guide loéd of thé guide device is large;
however, by the use of the anti-deflected load géner-
ating'device as described herein this guide load
can be reduced, énd thefefote-a comfortable ride can be
25 provided for the hydraulic'elevator apparafus. |

' .Furthermore, bending

of the guide rail can be allowed to a certain extent,

L4
®
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25 can be reduced. As a result, vibration due to a bending of <t he-gui de
rail can be reduced. The guide | oad acting in the direction perpendicul ar
to the plane of the guide rail is designe 9_' - 18 - 1 to produce the
def | ect ed 4 oad.act.i ~the guide rail in one direction, and therefore the =#:
nurmber of ltheggﬁa_-t fth %ﬁé&éﬂ‘qéﬁwﬁdm@ﬂeﬁhg@m_.is@ii_ efat0 @
hal f of the nggggiigg%ggofore required, and therefore 5: the nmanu ac?hnfpg ‘
cost .of -the el evator appdratus can be reduced. Since the provision of %je -
.anti-deflected | oad generating devices ‘allows the deviation of the suspen-
sion axis of the car, the interval between 'the suspen- 10 sion axis of . the
car and the suspension . axis of the counterweight can be nade generally
‘equal to the dianeter of the sheave of the hoisting device, and with thi's
arrangenent, the hoisting.device can be of a conpact size. Also,. Since the
| ap angl e of the sheave 15 is about 180, a 'sufficient hoisting force can
be ensured even if the tension of the rope is small, and_therefore the. car
can be lightweight. In the roping of the hydraulic el evator apparatus of _
the back plunger type in which the 20 deflected |oad of the guide device -
.acts only in one direction, the guide |oad of the guide device.is |arge;

-



however , by'the'use of the anti-deflected | oad gener- ating device as
described herein this guide |oad can be reduced, and therefore a
confortable ride can be 25 provided for the hydraulic el evator apparatus.
Furthernore, bending of the guide rail can bggllowed to a certain extent;
- 19 - and therefore the installation of the guide rail can be facilitated.
20 CLAING. 1.:- €fLerYMEer apparatus conprising a car, a pair of guide rails,
upper awd | ower guide ‘5 devices mounted respectively on upper and | ower

portions of the car and co-operating with the guide rails to align the car, -

and neans for providing a car deflection bias |oad, acting perpendicularly

si deways agai nstla guEdevaspr spparagussgemprdspogmanent|y in one direction:

t hrough each gui de device;, wherein each gui de device conprises (a) an,
anti-deflection | oad gefidFrat BngadsyvPfcguddengapdsweippPefeapdr lowgr guide
respective guide _rail tocounter ] _ .
: 7 5 devices mounted respectively on upper and lower portions
of the car and co-operating with the guide rails to align
- the car, and | |

means for providing a car deflection bias load,

acting perpendicularly sideways against a'guidé rail side

h \ 10 surface permanently in one direction through each guide
device; |
wherein each guide device comprises
.(a) an énti-deflection load generating device acting
between the car and respective quide rail to, counter
15 ~ the car deflection bias load and thereby steady the
car,.and'separately |
(b) a guide membér mounted by“a.resilient support of
‘small spring constant so as to be mpvable in the
guide device in a direction perpendicular to the
20 - . guide réil} and-enqaqing.the reépective gquide rail to

‘guide the guide device along the guide rail.

‘2.  Elevator apparatus'according to claim 1 in which the

car deflection bias load is provided by means for
25 producing a tilting moment in the car, the antifdeflection
load genetating device acting to produce an anti-tilting

moment .

* c L L] § * _
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15 the car deflection bias |oad and thereby steady the car, and
separately (b) a guide nenber nounted by a resilient: support of snal
. spring constant so as to be novable in the guide device in a dlrectlon

per pendi cul ar to the 20

rail to guide the guide device along the guide rail. 2. Elevator apparatus

~accordi ng t@.cl aiEdevatoripgdatdtus dceefdbeg | € @lﬁﬁnwaﬂnlﬁhﬂéﬁvtﬂ%ﬁby
means for 25 producing a tilting nonent in the car, the -anti-deflecti

| oad gener atcamy ducfiliest ioni ibipas olcpadadlm:epmmaded -by | suspendimgt the cdt 3.
El evator apparatus. according to claim2 in which the car deflection bi as’

| oad is prowtdéd suspangioniiaxis effset sfirom sthecrenbre aaf sgravity 6fom t he
centre of gravity of the car. 5 4. El evat or apparatus according to claim
3 in which the &&T. s suspended on a rope which passes through a h0|st|ng

drive sheave, a counterbal ance bei ng suspended on the rope on the ot her .

si de of'ﬁhe'sheave t'he horizontal distance 10 betmeen the car's axis

“of . suspensi gn and..the axis:of s enS|on t he co nter al anc
aubstantial By oqEHCYRSY AnpRtaIL sodr ding o SR ewt%ﬁisﬁpﬁﬁst s,

according tao _clai

car é“é%ééhﬂﬁh&*‘ﬁ*“*rope which passes through a h01st1ng _

dr1ve sheave, a counterbalance belng suspended on the ropei

BRRPNY TSR

. on. thefother side*of=the sheave, the horlzontal dlstance

10

| suspension of the counterbalance belng substantially equalh_'

- 15

20

25

- between :the car's .axis of. suspen51on and the axis of

to a diameter of the sheave..

5. 'Elevator'apparatusfaccording-to claim 3 in which the .

car is suspended on a rope at a suspension locatiOnabehind- =

the car, and the rope is connected to a hydraulic jack qu"

driving. the car.

6.  Elevator apparatus according to any one of the

'preceding.claims-in which.eachgantiedeflection 1oaa

generatinq-device-acts on the guide rail from only one-

side.

7. -_Elevator apparatus according_to any one of the .

‘preceding claims in which.the-anti-deflection 10ad

“generatlng dev1ce comprlses means for attracting the gulde

rail magnetlcally.

T

%

F

gui de railgjand engaging the respective guide
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15 car is suspended on a rope at a suspension'|ocation behind the car, and

the rope is connected to a hydraulic jack for driving the car. 6.

Ekevat or apparatus according tao any one of the 20: preceding clainms in

whi ch each anti-deflection |oad generating d®%ice acts on the guide rail

fromonly one side. 7;: El evat or apparatus according to aqy one of the 25
n

pr ecedi Agxcl ai mB+in M?Eﬁte#ea&mmm SOCOFAINGa ¢ SR | dryahich th?
oS s Lt AR, Ul R g 1L

7 in which the anti.- ectiqnJ rati V] c ri a _per,manent
Fagnet ot mmenPETMEAERES facRte BAERsAY WAL SR MR A AT
according to claim?7 in which the anti-deflection | oad generating device
conprises an-eleptronagnet.-lo. El evat or appar at us according toclaim9 in
whi ch the 10gangi - deh!l%@%‘t%"a%ﬂﬂ%’ﬁ%r alddetr Ay % A se3 AWl ch the
per manent nmagnet provided in thé nmagnetic path of the electromagnet. 1

El evat or appar agnt ja@e¥F1@cty ond 1034 Yehetating Fevickd doptilsesvarch the

anti-deflection | oad generating device
electromagnet.

10. Elevator apparatus according to c¢laim 9 in which the

10 anti-deflection load generatihg device comprises also a

N7
permanent magnet provided in the magnetic path of the
electromagnet. | |
11. Elevator apparatus according to any one of claims 1

15 to 6 in which tﬁe anti-deflection load generating device

comprises a pneumatic bearing for repelling the gquide rail ,
Surface. |
12. ‘Elevator apparatus according to any one of claims 9

/ 20 to 11 in which means are provided for controlling the

force app;ied by the_anti-deflection_load generating
device in_depehdencg on either of
(a) a detected spring force arisinghin the_resilient-
subpqrt member of the guide member, or | | |
25 ~ (b) a detected degree of flexural displacement of

' the resilient support member of the guide member.'

" 13. Elevator apparatus according to any one of the

) * c L M s * .



Conprlses a pneumati c bearlng for repelling the guide rail surface! 12.

El evat or apparatus according to any one of clains 9 20 to-11 in which nmeans

are provided for controlling the force applied by the anti-deflection | oad-
generating device in dependence on eithe23of (a) a detected spring force
ar|5|ng in the resilient support menber of the guide nmenber, or 25 -

(b) a det ePregeddggeclgrims é;!hr‘&lq}l e @ridie REMhers raes: Ilrfehlesﬂlpgor“t
menber of the gulde nenber . El evat or. apparatus according to any. ‘e of

the 23 pFed &Pﬁga@'lad-ln&t IWWQ H&idfide nmenbers are rolters rol i ng

N agai nst the guide rails. 14. El evator apparatus according -to any one of

claims 1 5 to 12 in which the guide nenbers are sliders slidinhg agalnst

Substanti al 1" as BHSVBHORo A DRRF OB ACra Ty Tt it ef (1S he

. acconpanging iﬁwhﬂgﬁhlch the guide members are sliders sliding -

against the gquide ra;ls.~

-15;' Elevator apparatus eccdrding to CIaim 1,

substantlally as. described and shown herein with reference

.10 to the accompanylng drawings. . .. ~_f )
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