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an el evator, which guide a car thereof to be

travel ed. Background Art 10 In recent years, elevators
have been made to travel at higher speed toward

ul trahi gh speed, as higher buil dings have been
constructed as skyscrapers. However, when an el evator
travel s at ultrahigh speed,c RtIiB TnilOekiced by the
speed of wind in a hoistway, 15 vibration of a main
rope, and variable | oads such as its conpensating
rope and a tail cord, etc., and vibration of a car is
caused. This has aGQEEéNG DEVEGE&C@FOELEﬁ%T@Rdlng
confort of the elevator which 1is one of the functions
thereof. 20 Thus, in order to inprove the riding
confort, sone el evat or machi nes have geen pr oposed.
In a proposed el evat or nﬁ@ﬁpﬁécaen 48L8r side,
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rail$ e non-contac gurdin

devi ng el ectromagnets which gU|de the car MD
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Background Art

In recent years, elevators have been made to
travel at higher speed toward ultrahigh speed, as
higher buildings have been constructed as skyscrapers.
However, when an elevator travels at ultrahigh speed,
it is influenced by the speed of wind in a hoistway,
vibration of a main rope, and variable loads such
as its compensating rope and a tail cord, etc., and
vibration of a car is caused. This has a dgreat
influence on the riding comfort of the elevator which
is one of the functions thereof.

Thus, in order to improve the riding comfort, some
elevator machines have been proposed.

In a proposed elevator machine, on a car side,
contact type of guiding devices and non-contact type
of guiding devices are provided, the contact type of
guiding device guiding a car while contacting guide
rails at all times, the non-contact type of guiding

devices having electromagnets which guide the car



2 while being | ocated opposite to the guide rails such
that they are in non-contact with the guide rails. The

wore@amei4469 f orces fromthe el ectronagnets are VBCT/&RR004/G10443

10

15

20

25

restrict lateral vibration applied to the car, 5
thereby inproving the riding confort. This technique
is disclosed in, e.g., Japanesespatent No. 2616527.

I n anot her proposed el evator machi ne, on a car side,

el ectromagnets are provided such that each of themis

in noR: CONLACLWM EPa e U tiSo s Bid £ 0Md NheridOrails such

directions, and lateral vibration of a car at a

reguiRét @ﬂ@@yaét@nlﬁlmﬁéom@@tﬁﬂth | thé heuidd efalls .
vibration is great, a control instruction is

cor regé eflatRet educercéhert@ah etlad &l driatomagndts eare varied
subsequent operation tine of the elevator, the

el ecto onaghef st at et eoal rollbest byn dBplsedgte hehe car,
corrected control instruction, thereby restricting the

| at etlaerebpr ampmvmgthleeerze@m@rcomw*é teT:hr#ﬁ erchsique
di sclosed in, e.g., Jpn. Pat. Appln.

Publ i 8afli 9&lABed5in78562: » ATFRAEREE @%%%Ee%o el 28¢5t ot -
machine is a 20 car-stabilizing machi ne f

stab|I|Z|ﬁ§ pRethrdi REOPEBRFOF egptgrcg?ch#ﬂ%, on a car

t abi | ts th l e f

cer '?#i?ng P ESa St rete Bhov Tdng conbr oral eddif or

act ughhs: 2 Sdn8ﬂ Lheedetegief agaeLerall one - dhereye
i g

restric¢ orlzon vari ation 2 Thi
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operation time is detected. If the lateral vibration
is great, a control instruction is corrected to reduce
the lateral vibration. At a subsequent operation time
of the elevator, the electromagnets are controlled by
using the corrected control instruction, thereby
restricting the lateral vibration of the elevator.
This technique is disclosed in, e.g., Jpn. Pat. Appln.
KOKAI Publication No. 5-178562.

A further proposed elevator machine is a
car-stabilizing machine for stabilizing the riding
comfort of a car. The stabilizing machine detects the
acceleration of the car in the horizontal direction,
and controls actuators based on the detected
acceleration, thereby restricting horizontal variation
of the car. This technique is disclosed in, e.g.,
Japanese patent No. 2889404.

Therefore, the above elevator machines can be
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they are relatively |ight and conpact, as in genera
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are in contact with guide rails at all tines. 5
However, such contact type of guiding devices as

di scl osed i n Japanese patent Noz 2616527 are intended
to restrict lateral vibration applied to a car, while
contacting guide rails at all tinme. They are al so

i nfl yeneedcRysdyRaphgrdehoymatbope0fti he1gui dentaihs
10 which is caused by warping of the guide rails and

part kahpheadsasets. gggaekat Higanhgndéhecesewni 8h guide
travel s. Further, such a machine as disclosed in Jpn.

Pat . a Appl AhiKeKAhePubkbtatirenaNe. ih- dd8b62t delent guide
|ateral 15 vibration of a car at a regul ar operation

ti meraddesrettsld téwmasrol instruction based on the
detected value, and applies it to a subsequent .

oper at i onHoaevaryesilch ebnfhicthtype 9fpgevenngddevaaes as
being influenced by guide rails not regularly set.
Fbme%éﬁ?lpﬁeéaﬁﬁoﬁaPEOeﬁé préEGBAt BE - f £BHP BT ngre intended
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contt@hch is caused by warping of the guide rails and
ﬁartial loads, etc. generating when the elevator
travels.
Further, such a machine as disclosed in Jpn. Pat.
Appln. KOKAI Publication No. 5-178562 detects lateral
vibration of a car at a regular operation time,

corrects a control instruction based on the detected

value, and applies it to a subsequent operation, as

a result of which it is prevented from being influenced

by guide rails not regularly set. However, it cannot
be prevented from being influenced by dynamic
deformation of the guide rails which is caused by
partial loads, etc. when the elevator travels while
its traveling state varies momently.

Furthermore, such a machine as disclosed in

Japanese patent No. 2889404 is formed to detect lateral

vibration of a car, and perform a feedback control

on actuators. In this machine, great forces for
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object to be controlled in vibration by the machine

is the entire car. Accordingly, the machi ne cannot be
expected to 5 sufficiently control vibration. In
addition, it can be considered that warps in guide
rails are stored in advance, and a feedforward

cont kehtk§18ahG ¢dpeHEiBR AlseShHeMBtheRapEgCedbAdthe
basis based on the traveling position of the car.
HoweweruatBrsychiaceethedopganet tbepexpeatedlited in
sufficiently control vibration, since dynamc

def ovttbtraatoaf biyhéheguadeinai s, tivbi ehtiisecaased by
partial |oads when the elevator travels, also occurs.
D schosordioflynvéhei machin®heanhp&cbeotxphetpresent
invention is to provide_guiding devices of an

el evaudElcaengR versuitaogogdbrpitdpRg confort, in

consi deration of the dynam c anount of displacenent
at the tim® 0ddtileingid €3, Dien corgdreirsa thefhaarps in

static warpi ng anounts of i de rail 20 of the

of ovALGFE ABCAFAPRE 53R arBoRHERESof 2PAepEEsERPFMaTd
| nventlgn,;2,quiding deyjge of an elexaton, whien.l
prpvi edat” a“car to be made t 0 ascen rdescendn-a
hO|SE%%§d.%9rt%%|QE geﬁqﬁgf%ésﬁkggg g%'@ﬁerQEES %gwever,

arranged on both sides o oi stway, the guiding
such a method cannot be expected to sufficiently

%g basis

control vibration, since dynamic deformation of the
guide rails, which is caused by partial loads when the
elevator travels, also occurs.

Disclosure of Invention

The object of the present invention is to provide
guiding devices of an elevator, which ensure good
riding comfort, in consideration of the dynamic amount
of displacement at the time of driving a car, in
addition to the static warping amounts of guide rails
of the elevator.

According to an embodiment of the present
invention, a guiding device of an elevator, which is
provided at a car to be made to ascend/descend in
a hoistway, for guiding the car along guide rails
arranged on both sides of the hoistway, the guiding
device comprising: a non-contact type of actuator

configured to generate a magnetic force which keeps



devi ce conprising: a non-contact type of actuator
configured to generate a nmagnetic force which keeps WO
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fromsurfaces of a guide rail by predeterm ned

di stances, a distance detecting unit configured to
detect a distance between the ggide rail and the car,
a unit configured to determ ne an anmount 5 of

di spl acenent of the guide rail which is caused by a
'OadtM@I&@m@@@@faéﬁ§¥afrémr@nf$aég%cafwhtgwa&@rrall by

based on a value of the nagnetic force generated by

t he getaat OFnanddt Hes ehistances det eedeck byetdet the tance
detecting unit, a unit configured to acquire present

10 p@@mfi@@réﬂfbén@ét@@tr&g@Iﬂtm@céfhEEWEenathmngulde rail
configured to cal cul ate an anbunt of a warp occurring

at tame@ Ofieseitj ng thet guoubigared whiddteonies pondywount
to the acquired present position information, and a
contedl disblacenenguprbdthe gohde ofathe Watpetis eaigrd by
15 generated by the actuator based on a tofal value of

t he adéPed mihtah adenptabest ik H+%%|%Ee%%h@1%%dt¥%ecar/

t of th di nmbodi
pr eSERFC Fvet Fonc BB rETHReE (6 C7oah SFEvAToTe b7
I C

EH?d%g ¥R 5$xadgd5§%t§1§ g?%f getgaged ﬁ% the distance

asce way, QU|d|ng t

al on egge9§ﬂgaﬁ£§ agraggﬁdcgﬁng&Pealéssae uips present

hoi s way, evi ces conprises a on- cont act
typegeéh EﬂﬁiﬂforﬁgﬂibﬂUE@&ai&iﬂ&”@ﬁét§a§,”ﬁgﬁﬁitc

forc eeps
configured to calculate an amount of a warp occurring
at time of setting the guide rail, which corresponds
to the acquired present position information, and a
control unit configured to control the magnetic force
generated by the actuator based on a total value of the
determined amount of the displacement and the amount of
the warp.

According to an embodiment of the present
invention, a guiding device of an elevator, which is
provided at a car to be made to ascend/descend in
a hoistway, for guiding the car along guide rails
arranged on both sides of the hoistway, the guiding
devices comprises a non-contact type of actuator
configured to generate a magnetic force which keeps
the actuator away from surfaces of a guide rail by
predetermined distances,

a distance detecting unit configured to detect



25 the actuator away fromsurfaces of a guide rail by
predeterm ned di stances, a distance detecting unit
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6 a distance between the guide rail and the car, an
active gui de mechani sm whi ch includes units
configured to press respective gollers against the
surfaces of the guide rail by using elastic forces of
5 el astic nenbers, and di splacenent detecting units

confl gyy o€, £ O dsL &l Sipd ?%f@@tr@fl tded etiastaLr,

menbers, a unit configured determ ne an anount of

di spl acengnt aef i Yhegguiidens ahhn Wah chihi 8h catisedddy wnits
| oad, based on a va?ue of the magnetic force generated
10 byohhegactégatorpréhe thspanceveetetieds bygahmest the
di stance detecting unit, and anounts of the

di sppaceaeas ofeteetedidy thel dpsphateyentageieciorges of
units, a unit configured to acquire present positjon

i nf o¢trast bn mewgardi ngnd hél sakaceneht t debptt Jid dehtes
cal cul ate 15 an ampunt of a warp occurring at tine, of
set t fapfigareguiaedebeft dhFRhecoreREphdshe e tHRELC
acqui red present gosition i nfo and a contro

i REBREFGar SdUBEE CORE S BRE TRt mGRET R For g SHowSt of
SETeLTL S DAL SOy BEEE, 1R RLAL Nabhuethy o
;Egomgga'.bggégfOEE§C55§EQOﬁf°£h£¥ﬂ§%ﬂ8§igh§orce generated
npanylng raw ngs, rch are incorporated 1n and
consit uhe 3-PaLEoRf the speebfibealibPBeted by the distance
detecting unit, and amounts of the displacement
detected by the displacement detecting units, a unit
configured to acquire present position information
regarding the car, a unit configured to calculate
an amount of a warp occurring at time of setting the
guide rail, which corresponds to the acquired present
position information, and a control unit configured to
control the magnetic force generated by the actuator
based on a total value of the amount of the
displacement and the amount of the warp.
Brief Description of Drawings
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,

serve to explain the principles of the invention.
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serve to explain the principles of the invention. WO
2005/ 014459 PCT/ JP2004/010443 7 FIG 1 is a view
showi ng an exanple of the strugture according to the
first enbodi ment of the present invention. FIG 2 is
a side view of an exanple of each of 5 non-contact

gui ding dpyices 100,ipian shewahgran as£onsi @t oribe
first enbodi nent of the present “invention. FIG 3 is

a pl apr ¥ Of 2t bor @XFPES Bfhe €BTHs NOSMbEdi@t of the
gui di ng device 100 in the el evator according to 10

the piesénenbedinendtnof the present invention. FIG 4
is a block diagram show ng exanpl es of various kinds
of devi ce8I@rogi ledai aidachieenetoatackampledphgeach of
device 100 in the elevator according to the first
enbodpnenonbact heupdesendevhvent 1 97, insar & evwmrier g

vi ew showi ng an exanple of the entire structure of

the eFEQaEbRIaEe oFlRnGlEat t pRPQGEBMT @hbdler mehesEtt
the present invention. FIG 6 is a side view
specitPVERFE9Rshowi ng  exanpl es of each of the active

i d i sys,40_ 20 and, each he_ gui di
dovi ces 1008 ot ke a1 Bhafor ERcaFarRg E5aREtodsonach non

devices 1 _ ding € secon
enbogbn QEtoguEH§n8r8895Ee iﬁyefﬁ'gﬁe elevator according to

the first embodiment of the present invention.

FIG. 4 is a block diagram showing examples of
various kinds of devices provided in each non-contact
guiding device 100 in the elevator according to the
first embodiment of the present invention.

FIG. 5 is a view showing an example of the entire
structure of the elevator according to the second
embodiment of the present invention.

FIG. 6 is a side view specifically showing
examples of each of the active guide mechanisms 40
and each of the guiding devices 100 in the elevator
according to the second embodiment of the present
invention.

FIG. 7 is a plan view specifically showing the
examples of each active guide mechanism 40 and each
guiding device 100 in the elevator according to the
second embodiment of the present invention.

FIG. 8 is a block diagram of structural examples



FIG 7 is a plan view specifically show ng the
exanpl es of each active guide nmechanism 40 and each
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second enbodi nent of the present invention. FIG 8 is
a bl ock diagram of structural exanples WO 2005/ 014459
PCT/ JP2004/ 010443 8 of variousgdevices provided in
each guiding device 100 in the elevator according to
t he second enbodi nent of the present invention.

DETAL £ ER, PESCRI B N OFp A6k AAYENT I ENB Jheding device 100

enbodi nents in the case where the present invention

i s appl tBd tDedarekexatordmhly| tbetkxptatord embddliment of
reference to the acconpanyi ng drawi ngs. (The first
enbodheeptysEhEG idvestaoni ew showi ng an exanpl e of the

10 structure according to the first enbodi nent of the
present invenDEGAILEDR HRESEREVALON SRoRHEI ANMERTION g

car 2 is rovided in a hoistway 1. The el evator has a
struct ur eThenewhpdhmeRéscapr PhpsCaafewhgre the present
ascend/ descend al ong_15 guide rajls 3 |ocated f ,
bot hiBVaBEIiER f-ﬁeapﬁé%timm 30 THEVREPT 2 hal Qecaiip ained
frame 4 and _a car rises

| ort i PRgRrSate: PontRe; panauSaRy LRI TR & OHRL o8

and er .and Io bea 20 which are horizontally
provRQgg ge%ﬁ%eﬁ u88é96§§65 of the vertical franes

and betvwegq | over, ends;LheteBling an example of the

structure according to the first embodiment of the
present invention.

In an elevator shown in FIG. 1, a car 2 is
provided in a hoistway 1. The elevator has a structure
in which the car 2 is made to ascend/descend along
guide rails 3 located on the both sides of the
hoistway 1.

The car 2 has a car frame 4 and a car room 5.

The car frame 4 comprises left and right wvertical
frames as a palr of frames and upper and lower beams
which are horizontally provided between upper ends of
the vertical frames and between lower ends thereof,
respectively. The car room 5 is used to carry
passengers to a destination floor. Furthermore, the
car 2 is provided to hang on one end side of a main
rope 6. The main rope 6 is wound around a main sheave
(not shown) of a hoisting machine. In addition, the

elevator shown in FIG. 1 comprises a compensating rope



respectively. The car room5 is used to carry
passengers to a destination floor. Furthernore, the

W@ 2005014489 provi ded to hang on one end si de of BCTER2004AH0443
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rope 6. The main rope 6 is wound around a nmai n sheave
(not shown) of a hoisting machine. In addition, the
el evator shown in FIG 1 conprises a conpensating rope
WO 2005/ 014459 PCT/JP2004/ 010443 9 7, an accel eration
sensor 8, a tail cord 9 and a | oad detecting sensor

10. 4n the;glevatoribavifgsshes aboves s1 ratdir®,and a load
non- contact gui di ng devi ces 100 are attached to 5 four

portgensceinghgegasrframe 4, i.e., upper left and
right and lower left and right portions thereof. The

non- cont ath ghedehgvdevircravifg tha beokepstawayurérom

the guide rolls 3 by a constant distance. FIG 2 is a

si denvhewontaah euadphe déveaeh HPO a0 nohtzomdcto

gui di ng devices 100 in an el evator according to the

f|rsfoenbpdrhéﬁnSobfthhep¢@§eﬁ¥am©n%en%r%nr W@E§r31¢§t
pl an vi ew of the_ exanple of each non- contac

gU|dﬁﬁé HéGhEea@@OlPWe¥h%e§Fe@%@oFl%EEoPﬂ¥FbO?% thereot.

the f t enbod t of .th

AT AR P A e
' .. ded h

oL SSEbgoER ML dE P RagoS 000 SomLech: aLeban,

e”bOd'nen%F% bhe ,p Ee§§BE 5§§gngfogn ggaﬁ@ﬁg of each of

non- cont act "gui di ng devi shown
non-contact guiding devices 100 in an elevator

according to the first embodiment of the present
invention.

FIG. 3 is a plan view of the example of each non-
contact guiding device 100 in the elevator according to
the first embodiment of the present invention.

FIG. 4 is a block diagram showing examples of
various kinds of devices provided in each non-contact
guiding device 100 in the elevator according to the
first embodiment of the present invention.

Each non-contact guiding device 100, as shown in
FIGS. 2 and 3, comprises an electromagnet 11 function-
ing as an actuator, gap sensors 12 for detecting the
sizes of gaps between the electromagnet 11 and the
guide rail 3, and a control device 20, shown in FIG. 4,
for controlling the magnetic force of the electromagnet
11. That is, the non-contact guiding device 100

controls the attraction of the electromagnet 11, and



FIGS. 2 and 3, conprises an el ectromagnet 11 functi on-
ing as an actuator, gap sensors 12 for detecting the
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10

15

20

25

guide rail 3, and a control device 20, shown in FIG

4, 25 for controlling the magnetic force of the

el ectromagnet 11. That is, thegon-contact guiding
device 100 controls the attraction of the

el ectromagnet 11, and WO 2005/ 014459 PCT/JP2004/ 010443

10 bglangessattfasti M8y 06 £68s With Lo a& £ appbl £6di th
opposite directions by the el ectronmagnet 11, whereby

it ispkepitavayréspmhbebgutide &nédtBotygmeconst antereby
di stance. 5 Furthernore, the electromagnets 11 are
fixedttbs kRappoavapgfnembehs ¢6iddheaslpporyiagconstant
nmenbers 16 are provided on upper portions of base

pl at éssténoé.t he upper left and right portions and
lower left and right portions of the car frame 4 such
that theyFrgthesnpseat EBeoppesttentsretpf acedrsf fingd to
guide rails 3. The electromagnets 11 each i ncl ude fn

E- sh&BBHOEEIBY HeEPGRE £Bi | sTIFbSURRRr ELRGapeaPehrel© are
lla is set to face three faces of the ide ragl
SuchPERRLTPE P CSBph! BOCH FROnPEHRITScbabES of veR? the
di stances. - T coi.l s. 1 d e

oi ccoBbar thernoen Srams BrrC et iR e £ e

The Qﬁgh%§§39£§oﬂ§ 8&¢5§gna09n%9gﬁetxp§u§£ AL 8t BRES

sensor are provi to have equi val ent

rel apiansBiRschnoghstanceryi thrtheethpeerhacgsigl thels 3.
The electromagnets 11 each include an E-shaped core
lla and coils 1lb. The E-shaped core lla is set to
face three faces of the guide rail 3 such that it is
separated from the faces by given distances. The coils
11b are wound around core pieces of the both sides of
the E-shaped core 1lla.

The gap sensors 12 are non-contact type of
distance sensors, and are provided to have equivalent
relationships in distance with the three faces of the
guide rail 3 and to correspond to the .core pieces.

In the control device 20, as shown in FIG. 4,

a control processing section 21, a material-strength
model 22, a rail-warp information storing and
outputting section 23 and a warp-amount calculating
section 24. The control processing section 21 is

a unit for calculating a force S1 applied to the guide

rail 3 by using information regarding current flowing



20 guide rail 3 and to correspond to the core pieces.
In the control device 20, as shown in FIG 4, a
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the gui di ng device
the fLrst AMpediiBRLsOELLhGarpr 8860 ET BYERhEOBUYGE! rhe1 3

nodel 22, a rail-warp information storing and

out putting section 23 and a warp-anount cal cul ati ng 25
section 24. The control processgiing section 21 is a
unit for calculating a force S1 applied to the guide
rail 3 by using information regarding current flow ng

VO 20004014 409 PCTL JFRORAE0O4AB ardd ddy ougtb et ion

el ectromagnet 11 and gap informati on regarding the

gapsr 8 ¥eeny t hige g?iéﬁg K&t ledn afige theidel e£1iY dregnetthe
11, which is sent fromthe gap sensor 12. The

mat egl @bt sémegmgéh rodekh22hi ss asemt efrah - she ey hsdnsor 12.
nodel of the guide rail 3, and cal cul ates and out puts

t he ameunitefidisptacegentnofel 22 gis de nat¢r B Instrength
present position of the car 2, which is caused by a

| oadmgeéaeraf i bige wpende heagli de @%@IC@1%®l@%%st%@gc%¥tputs
2. The rail-warp information storing and, outputting

10 skkei anouBtsedrdssphacHaeht arbubte o¥utfe gﬁ}ﬁe3r%?lthe
3 at the tinme of  setting. The rp-amount cal cul at.in
sectPBﬁSQEtiEOEFB%PHeriﬁh?h%aﬁgﬁtr%?lﬁ$o%§s§?ﬁﬁeg 5%

tion,21 tside th | i ng. -
21 alCEHoMRRrROF B InCAnH Gar belat S E g PRAGT varp 2% 21
15 amount ,af, (0¢10uLdg SRk e 6Kl 5 bBengPERal bABLGELing

evator according

expl al ned.
at the time of setting. The warp-amount calculating

section 24 is provided in the control processing
section 21 or outside the control processing section
21 as shown in FIG. 4, and calculates the final warp
amount of the guide rail 3.

Next, the operation of the guiding device 100 in
the elevator according to the first embodiment of the
present invention will be explained.

First, in the material-strength model 22, for
example, a section secondary moment of the guide rail
3, the modulus of elasticity of the guide rail 3 and
information regarding the distance between adjacent
fulcrums supporting the guide rail 3 at, e.g., a
hoistway wall, etc. are stored, which are necessary to
calculate the amount of displacement due to a load
which generates when the guide rail 3 guides the car 2.

When the car 2 is operated based on an operation



First, in the material -strength nodel 22, for 20
exanpl e, a section secondary nonent of the guide rai
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i nformati on regardi ng the di stance between adj acent

ful cruns supporting the guide rail 3 at, e.g., a

hoi stway wall, etc. are storedjizwhich are necessary to
25 cal cul ate the anount of displacenment due to a | oad
whi ch generates when the guide rail 3 guides the car

2. When the £ 248 DReFateddiasad 10m arnapeiation MWhe
2005/ 014459 PCT/ JP2004/ 010443 12 instruction from a

dri vel centso) g eevine 25 afeddieng edevatar 21t hef the
control processing section 21 of the control device

20 cedsttal esethes f20 cen 1S lappdd echd riomcd HEl applied from
el ectromagnet ii to the guide rail 3 based on 5

i nf otlnat ¢ bec tegeagiely thetwvdihe ofidarrant I Ipd9fy dh

the el ectromagnet 11 and gap informati on regarding the
gapsimée veshi oiher ¢@a ddl d| thes Enie Hel @%ﬁ%r&mfglr%flng in
11, nmeasured by the gap sensor 12, and outputs th

resufe ofcehrerEReon! @Q%eg%tjé?f%?m%ﬁjr gt g the

22. 10
or es@eefsp BoSrEreh Bre AL T T B e et 11
t he rive I d
n R QRS nbdaerﬁ@eaﬂ@z@% g esuic
e
%933&5{&31 §£5§n9$ht qﬁ t%l%ﬂ%%ﬁ%@ n tisa &moant

S31 dlsp acenent o e gul In the
present §9ébéh9n?g%1Eb§ncﬁﬁf8rm&6i§ﬁ &8 £aysediRy Bhe

| oad generated a he time of guiding the car 2,

accopdi88nt position of the car 2, which is output from the
drive controlling device 25 of the elevator, is input
to the material-strength model 22. Therefore, the
material-strength model 22 calculates the amount S3
of displacement of the guide rail 3 in the present
position of the car 2, which is caused by a load
generated at the time of guiding the car 2, according
to the general model type of the strength of materials,
by using the present position information S2 regarding
the car 2, the force S1 and the section secondary
moment of the guide rail 3, modulus of the elasticity
and information regarding the distance between the
fulcrums, which are already stored in the material-
strength model 22. It then outputs the result of
calculation to the warp-amount calculating section 24.

At this time, the present position information S2

regarding the present position of the car 2 is momently



to the general nodel type of the strength of
materials, by using the present position information

w@2o0segasdi ng 20 the car 2, the force S1 and tPET/JP2004/010443
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section secondary nonent of the guide rail 3, nodulus
of the elasticity and information regarding the

di stance between the ful cruns,13nhich are al ready
stored in the material - strength nodel 22. It then
outputs the result of 25 calculation to the

war pg Nt SRl el adF Nge SESAE O 2ng dMvide 23 i e, tiderail-
present position information S2 regarding the present

posi {hsp DhfdhRaEadn 2stSrimgemd yo WD 200 @ 1ddSion 23.
PCT/ JP2004/ 010443 13 input fromthe drive controlling
devi TRu25 tloet heil-aivdrp wanpoimd oiomt $orr storamg @atputting
outputting section 23. Thus, the rail-war

i nf oseation 28oréads andt otibpurzipgemeet i oh 23 Feadsime of
out the warp anount S4 at the tine of 5 setting the

gui déet’éiLIlg:Bth@mg‘éhd%o‘f’@é%p%nd‘éh%%ht‘Fl‘érr%ﬂé%%‘iiﬁ Lo the
position information 82 and sends it tg

war pPERBERE E%F%E%%@uh@ QERRFoN? 242/ TR m%$%d%nbEnF° the
calculatin 0 al cul at rp amount which

o He RUATGRAE heSUr bR hERReRE 6 RnRin 53 of t he
QUIde_ralng wghICh éeP%u%EH ggeghgtggctlon 24 c%iculates

mat eri al - reng anount

Outpgt g"hﬁQSnEa%%§$ﬁrEs'EBQrgﬁﬁ'Qf @ﬁ@rangpfggement

output Sectl on . it cal cul ates the war p
afmuaino%tOé:st B@ gHédguﬂaél r31in3t hgnpeesest opesit | #Hom

5 of the car 2, hen out puts the result of
Ca'C@h@théﬁekﬂalhgtﬁéﬁgtﬂ|m@ﬁémegsyngnéethEOWaﬁﬂ.amount
S4 output from the rail-warp information storing and
outputting section 23, i.e., it calculates the warp
amount S5 of the guide rail 3 in the present position
of the car 2, and then outputs the result of
calculation to the control processing section 21.

The control processing section 21 gives the
electromagnet 11 a control instruction according
with the warp amount S5 input from the warp-amount
calculating section 24, thereby controlling the
magnetic force of the electromagnet 11.

Therefore, the control device 20 calculates the
sum of the displacement amount S3 of displacement due
to the variation of the load and the warp amount S4 at
the rail setting time, and the magnetic force of the

electromagnet 11 based on the result of calculation.

It can thus control the magnetic force of the



The control processing section 21 gives the
el ectromagnet 11 a control instruction according wth
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cal cul ating section 24, thereby controlling the
magnetic force of the electromagnet 11. Therefore, the
control device 20 calculates the sum of the

di spl acenment anount S3 of displacenent due to the
variation of the |oad and the warp amount S4 at 25 the

rail o settifgadho®, 18n6hihe ARgNeddEidPrere odbddBution
el ectromagnet 11 based on the result of cal cul ation.

It cgpsihusnconttwt the tmoriesigofvreetal dheedBon, in
2005/ 014459 PCT/ JP2004/ 010443 14 el ectromagnet 11

whi | edg¢bbsdaetd nghe hee absdvetponitposi ¢ f obhefcahe2 caw the
in the horizontal direction, in addition to the

rel ayuvéeposili ®n ofhehefene, 2the pheltien def rehe Gar 2
Therefore, the position of the car 2 5 in the .

hori ¥onthe dprezenbal cahr et bPnagan keptatyxes, kept fixed.
Accordingly, an elevator can be achieved mhicggdoes

not BEESEIYTBEAL | B8R, SARUEWAT cRER sPYodd WP Y R r Bepeltdee°
riding confort. The control .device 20 esti mat in
Rdvalite ERBSC1BLEFaFi cPnarPlaliburd & S7OLnE: ghi fesPect to

rail BdLn thg ﬁe%t state, and the dynam c di spl acenent
amouht “8390FFhe guide rail 3 in the operating state

of the caimnd, -BRd. ReGEOLER 2of eedinbyBLd;fA0RkyRhcNthe

the el ectfomagne based on the result o
estigpLiQR, wLbEr eR¥uhel kabby iBemBinbal PAY Bhen the set
e

absolute position of the car 2 inth
state, and the dynamic displacement amount S3 of the
guide rail 3 in the operating state of the car 2, and
performs a feedforward control on the electromagnet 11
based on the result of estimation, thereby reliably
maintaining the absolute position of the car 2 in the
horizontal direction. This control can always keep
the position of the car 2 in the horizontal direction
fixed, by using a small magnetic force, unlike a
control for restricting vibration of the car 2, which
is caused by warping of the guide rail 3, after
occurrence of the vibration. Thus, the size of the
electromagnet 11 can be decreased, and the power
consumption can also be lowered.

As shown in FIG. 1, an acceleration sensor 8 is

provided close to a floor of the car room 5. By the
acceleration sensor 8, a car floor acceleration signal,

which is a signal indicating the variation of the speed



horizontal direction. This control can always keep
the position of the car 2 in the horizontal direction
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control for restricting vibration of the car 2, which

20 is caused by warping of the guide rail 3, after
occurrence of the vibration. Thus, the size of the

el ectronmagnet 11 can be decreased, and the power
consunption can also be | owered. As shown in FIG 1

an aceedies atdom sengort Bud Sin 2hPnmatiderhtellost tertaion,
floor of the car room5. By the acceleration sensor

8, aigasbidnasdaceed elmhionsitgnal contn lchprisces singnal

i ndicating the variation of the speed WO 2005/ 014459

PCT/ 82604 0A0443In 1hid ddme carhéh va tfeadbrck eartiHerol

hori zontal direction, is obtained, and input to the
contfot peocessitmgy wierdbioRloctwrtiig aasdie ien 4 1s
feedback control for restricting vibration occurring |

at thembbre@ Wity Eeprrlprde wi el He bV Heek or et ch tLon
control, vibration of the car 2 can pe furt
rest?f cER@. CIRUS, CRMEPS abhT BV %@ék&&?ﬁe#urt

[ th | di . Th d '
FI G S5 TRVavT Lo Sh AT AN BxtB 01 FHe Sniire CUFort
strug% re?gé?ﬁaﬁeﬁéggf$g%t?ccording to the second

n

enbo € presen nvention. It should be

noted that Wi th Eespegt {0shb{Fing: 2aBXPkANAIE0N8 PhetBftire

same portions as in FIG 1 or portions equivalent to
correspQpdhpg perthons1tfafbe adcdtdinperontié eskecond

rqs, the

embodiment of the present invention. It should be
noted that with respect to FIG. 5, explanations of the
same portions as in FIG. 1 or portions equivalent to
corresponding portions in FIG. 1 will be omitted.

In the elevator according to the second embodiment
of the present invention, non-contact guiding devices
100 and active guide mechanisms 40 are provided.

The non-contact guiding devices 100 comprise
electromagnets 11, gap sensors 12 and control devices
20 for controlling the magnetic forces of the electro-
magnets 11, etc., and the active guide mechanisms 40
include mechanisms which contact guide rails 3.

FIG. 6 is a side view specifically showing
exanples of each of the active guide mechanisms 40
and each of the guiding devices 100 in the elevator
according to the second embodiment of the present

invention. FIG. 7 is a plan view specifically showing



15 In the elevator according to the second enbodi nent
of the present invention, non-contact guiding devices
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non- cont act gui di ng devi ces 100 conpri se

el ectromagnets 11, gap sensors 12 and control devices
20 20 for controlling the magnetd c forces of the

el ectro magnets 11, etc., and the active guide
mechani sms 40 i ncl ude nechani sns whi ch contact guide

rai lgpd. e Flifp1 85 1 Sf B Sbilea vt BY sSPerdd ikt ian SHOWM NGnd each
exanpl es of ‘each of the active guide nechanisns 40 25

and gachigf dbeieui dingitlevhsesldPdton ddeomdvatios the
according to the second enbodi nent of the present

i nvegéiond &EhodTmést ao Pl dme vipess specidventlgn show ng
WO 2005/ 014459 PCT/ JP2004/ 010443 16 the exanpl es of
each actiBecguadeimechahismdOhantseath, @@iggﬁ@n in
device 100 in the elevator according to the second
enboBI@EBnt 6 ofind hé, peeBeht seRvEREEONTOERRHS atti v@ gui de

mechani sm 40, as shown in 5 FIGS, 6 and 7, coqgr'ses
t hr eetForheeatanlabp nagpaEhfent THF RS FRNHRIPROL10Y

fixi d [ 43 - sh d [ .

o 00 SyRDOLL Mg TETOES S e Snegen guL e 1
b 46 di . 4

TETUES .65, 1, pLeceneDly Spngers <7 T follehocpene

rail %nggggbﬁbteeTHérf8&%§9?é4%{§§868££¥§5¥d Iﬁgsuch a way

atta€ men ['at e nenber xed to, e.g.
EFEFQ%;Eggp?EQQeEhé6gﬁ95etE§i§|@Cffgﬂaﬁﬂﬁée diréseeons,

r-a car structural nenber located to
respectively. The attachment plate member 42 is fixed
to, e.g., a supporting member 16 for the electromagnet
11 (see FIG. 6) or a car structural member located to
close to the supporting members 16. The fixing and
supporting members 43 are provided upright on the
attachment plate member 42, and are also arranged to
face each other. Each of them is a member having,

e.g., an L-shaped cross section.

The bar-shaped guide members 44 are members
projected from the fixing and supporting members 43 in
parallel with the rollers 41, respectively. The
supporting block members 45 are movably engaged with
the guide members 44, the elastic members 46 supporting
the rollers 41 such that the rollers 41 are rotatable
are, e.g., springs, and operate to make the supporting
block members 45 press the rollers 41 against the guide

rail 3. The displacement sensors 47 detect warping of



close to the supporting nmenbers 16. The fixing and 15
supporting nenbers 43 are provided upright on the
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face each other. Each of themis a nenber having,
e.g., an L-shaped cross section. The bar-shaped gui de
menbers 44 are nenbers 20 projected fromthe fixing
and supporting nmenbers 43 in parallel with the
rollers 41, respectively. The supporting bl ock

menbgg s é@agffcqpéﬁggyge@gaged w th the guide nenbers
44, the elastic nmenbers 46 supporting the rollers 41

such that thhesnghbet sndlbas €k rasababs ed 25uay ehe engre block
springs, and operate to make the supporting bl ock
menbessbdbs pr eBsr t dreatol ¢ erss 4dhagal nstFike Guiltdeey may be
rail 3. The displacenment sensors 47 detect warping of

WO 20651 Dd4d 59uECTE R 00 D1 0Ud@er 1gnd tprer el s @re fitted
menbers 46. The supporting bl ock nmenbers 45 may

ner eibl geRovesnbersed For Bk@eprellasoShbhh %tam@e%t plate
t hey ggg be provided such that their | ower

por t ear@rfg¥@@ﬂe§ Pﬁoﬁ%%%@e§nfEP?mEF??F@T%%tW%&?Ee

of the attachpent plate nenber or grooves provided in
t he BERAeRAenf -plate nenbers 42. In each of the

Rt L e
o st S Al S e ok up o g5
d'StQQGSnggkyeﬁBméﬂkcégnﬁhee&ﬁidérEail 3, the modulus
of elasticity of the guide rail 3 and information
regarding the distance between fulcrums, etc. are
stored as in the guiding device 100 shown in FIG. 1,
and also, in a rail-warp information storing and
outputting section 23, the amount of warping of the
guide rail 3 at the rail setting time is stored.
FIG. 8 is a block diagram of structural examples
of various devices provided in each gulding device 100
in the elevator according to the second embodiment of
the present invention.
When the car 2 is operated, as shown in FIG. 8, a
control processing section 21 of the control device 20
calculates the force applied to the guide rail 3 from
the electromagnet 11 based on current flowing in the
electromagnet 11 and gap information regarding the gaps
measured by the gap sensors 12. Also, the control

processing section 21 calculates the force applied to



stored as in the guiding device 100 shown in FIG 1
and also, inarail-warp information storing and 15

wo@eaopt4sng section 23, the anount of war pi ng PET/I12604/010443
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guide rail 3 at the rail setting tinme is stored. FIG
8 is a block diagramof structural exanples of

vari ous devices provided in eactsguiding device 100
in the elevator according to the second enbodi nent of
20 the present invention. Wien the car 2 is operated,

as shapungiingEl 6518, 3arr6ANthel cpaoELSShBghEESt & ONtREough
of the control device 20 calculates the force applied
to t heegubUeeraih .3 From thbecetwot ronagaetpplibdased the
on current flowng in the 25 el ectromagnet 11 and gap

i nf oymaticonat &gay dihg fhecgaps’ sppdieddtbythheggage rail 3
sensors 12. Also, the control processing section 21

cal cirameshehectoveegupgki macheneng088/ D34489culated, and
PCT/ JP2004/ 010443 18 the %uide rail 3 fromthe ,

el asthéonBabéps 469eKAdBEnThenECFBEl éF 23NdFFBnft HBkerial-
two forces applied to the gquide rail 3, the force Si

appl F&€FePERnBOF6iLdé%rail 3 fromthe active guide

mechani s 40 is _cal cul ate and. 5 informatian
regarding%PhghFoP@ Sd-a éﬁ%TFggghnEPgF?a??’SPFSESPE

nodel 22, .To th ial wst . md 2 e b
posippgﬁtﬁﬁ of fré E%%%éﬁgrégaﬁggﬁgg%ﬁg E%SS ﬁ?ggggiﬁégﬁtlon

of 1B g8k 2akSol ABUALLOMAMS LVAre9al EohtiBg1dayi agvice
. us, the material -strengt
gg9|9|25 82 pecf enewaacener ahien taccaberkabe-theeag@HNhodel
22 performs a operation to calculate the amount S3’
of displacement of the guide rail 3 in the present
position of the active guide mechanism 40, which is
caused by a load, according to the model type of the
strength of materials, by using the present position
information S2 regarding the car 2, the force S1’
applied to the guide rail 3 and the stored section
secondary moment of the guide rail 3, modulus of the
elasticity and information regarding the distance
between the fulcrums. It then outputs the obtained
information to a warp-amount calculating section 24.
On the other hand, the present position
information S2 regarding the car 2 is momently input
from the drive controlling device 25 to the rail-warp
information storing and outputting section 23. Thus,

the rail-warp information storing and outputting

section 23 reads out the warp amount S4 at the rail



of displacenent of the guide rail 3 in the present
position of the active guide nmechani sm 40, which is

w@awspetidby a | oad, according to the nodel typePCF/JR2064/010443
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15 strength of materials, by using the present
position information S2 regarding the car 2, the
force S1' applied to the guidergail 3 and the stored
section secondary nonent of the guide rail 3, nodul us
of the elasticity and information regarding the

di st gpeeidg behueepnthe Eukeespbndkt tbheneoptpuesttbesition
obtai ned information to a warp-anount cal cul ating

sect iafo2fhatiOn the ahHesechdndittbe pheseatppasotnbn
information S2 regarding the car 2 is nonently i nput

f ronctheudricvegcerttobhi Ag. deVheew2bptomohetrailcwarping
25 information storing and outputting section 23.
Thussecthenr 3| cedrplehter fhei varet snprgtafd’ of the guide
outputting section 23 reads out the warp ampunt S4 at :
the raif bagb/ 054289 pery 9P28b2/ 610UAS S39 QEt fiAglace-
time, which correspands t he present positi,o

i nf ofRELCI 6 &he 5H6d§eﬁ8%9i%'t8g%ﬁ %ﬁrggﬁﬁﬁﬁngy the load,

lcul ati i on 2 war p- ing.

sect 79 SR RPER Be0 Ens i BroRRECSBE GFL( ReCy0iaR =0
il 3 which.i f _th SR ¢gf

ai spirheh. BUCElesS (hOPRRUILE ST ERRERYALDY, B, ths cageror

by theload;,and the warp ampentostrba F?@g?%§§§8tsection

car position, "an then outputs the resu
cal cyhaty;ast @hkhe1eert-bAhgnRk0¢essi agnsesti eAsZiucthen

control "processing section 10 21 gives the
el ectacemrgnely Lita edet wakpi AsbOUEt B6N input from the
warp-amount calculating section 24, thereby controlling
the magnetic force of the electromagnet 11.
As explained above, in the elevator according
to the second embodiment of the present invention,
the warp amount of the guide rail 3 is absorbed by
expansion and contraction of the elastic members 46,
thus reducing a lateral external force applied to the
car 2, and the external force is further reduced by
controlling the attraction of the electromagnet 11,
or vibration occurring at the car 2 is restricted.
As a result, the motion of the car 2 can be reduced.
Furthermore, in the elevator according to the
second embodiment of the present invention, the
magnetic force of the electromagnet 11 is controlled
based on the warp amount S5’ of the guide rail 3 which

is the sum of the amount S3’ of displacement of the



according with the warp anount S5 input fromthe
war p- anount cal cul ati ng section 24, thereby
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11. As expl ai ned above, in the elevator according 15
to the second enbodi mrent of the present invention,
the warp anmount of the guide rad 3 is absorbed by
expansi on and contraction of the elastic nmenbers 46,
thus reducing a lateral external force applied to the

car 2yi@ddedhe expernal 1§ orgesis dyrtherisedueed tye 2larp
controlling the attraction of the el ectromgnet 11,

or vikeaht 094 OSEUERE NGa Bl WheclEacoRréspoeds rictete prissent
a result, the notion of the car 2 can be reduced.
Furtbernmpseitiont e ehevaidl secoiny ngine. t HBhaketdndthe
enbodi nent of the present invention, the 25 magnetic

f or ceaghet he é@Eceroﬁaghetelactsom@@m¢bl1bdlsb@%@%EQ#ﬁed
the warp amount S5' of the guide rail 3 which is the

sum af tehethapapsoBate oposi Eppacehehe ofat h% W) the

2005/ 014459 PCT/ JP2004/ 010443 20 gglde r mh%

i s chesedopyal ndireahiandl® heeharbsdahoud d}sﬁl%lﬁ Pethe
rail ich corresponds to,the prese car |t|on

Lhe FarRELEE PRGIELAS oFnsee; 6BF 07 Qon%\ SeTRedt oF 2R ot -

t he ectr gnet opiro d, r

abso?b?é’p tP%ﬁl%%o?he%cgéezé%ﬁ aﬁ%g %%Pfa?ntal

dire det ecf gd d nefQfhe sfglkatiNecievat
pos'?E%gggkg?hgggaESZa%ga E ké%?dgir%? T ﬁ%’hus eh%va °r
posi thAn,af sthec58E %hhehtageBOﬁb%oaaage direstion, cand

be always kept fixed. Thus, an el evator
which is good with respect to riding comfort.

Moreover, in the elevato; according to the second
embodiment of the present invention, a feedforward
control is performed, and thus a small magnetic force
is used, as in the elevator according to the first
embédiment, thereby always keeping the position of the
car 2 in the horizontal direction fixed.

In addition, in the elevator according to the
second embodiment of the present invention, an
acceleration sensor 8 is provided, and the control is
combined with a feedback control using an output signal
of the sensor 8, as in the elevator according to the
first embodiment, whereby vibration of the car 2 can be
further reduced. Thus, the achieved elevator further
improves the riding comfort.

(The third embodiment)

In an elevator according to the third embodiment



10_can be achi eved whi ch does not cause vi bration, and
which is good with respect to riding confort.
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enbodi nent of the present invention, a feedforward
control is perfornmed, and thus a small nmagnetic force
15 is used, as in the elevator zaccording to the first
enbodi ment, thereby al ways keeping the position of the
car 2 in the horizontal direction fixed. In addition,

in the ehevalos-AECordbngi dm, tﬁ@ad3@§ﬁéﬁkfﬁﬁmghﬂﬁﬂ&s(ﬂo

the present invention, an 20 accel eration sensor 8 is

pr OVéﬂédpr@ﬁﬂdéHeagounlﬁI”@é for eorbtbatly wédcaideefiacks
control using an output signal of the sensor 8, as in

t he ptevatorgacgerdanst® ahe gmldsmge@®md¢®3n1Q0, in four
whereby vibration of the car 2 can be further
r edupeditThus, ubier athe efkodorel efatioe ¢a¥theem2s as shown in

i mproves the riding confort. (The third enbodi nent)

In aRl&Bevatondabeor Bhagresuthe ©hi deteabbeffeny Vﬁ? load
2005/ 014459 PCT/ JP2004/ 010443 21 of the gresen
inveﬁ?F@ﬁtlpéaéeﬁéPéét@%gag%ngBFEuEOtoa?e PrOVP U @sessing

nits for detect tiop f b
i | 325240 o FAg %ﬁ%?eéﬁgaagrprﬂC?aﬁiﬁgﬁgg?fl%%321 can

1 ani*5C e Pobhr bOBREGE0EE: bR Py "ERL P 6Ad TORTY)

defec |ons

dete%klnga§65895§e%9 %58 Qgépﬁglgﬂcé ¢ BﬁéH£ given to

processi ng secC e contro pr 0C€SS| ng
sect i-qQ érCan¥C§|€Hh§t§§th§ Latak £6fpen8htiNg rope 7 in

bal ance (nonent
the present car position, i.e., it can calculate the
variation of the reaction force between the guide rail
3 and the guiding device 100, based on information
regarding the load, which is detected by the load
detecting sensor 10. The control processing section 21
may be set to calculate the force applied to the guide
rail 3 from an electromagnet 11 based on the variation
of the calculated reaction force, current flowing in
the electromagnets 11 and information regarding gaps
measured by gap sensors 12.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as



the car 2 itself and the bal ance (nonent) given to 10
the car 2 by a tail cord 9 and a conpensating rope 7
WO 0050ha5pr esent car position, i.e., it can caPCUIRRDE/010443
the wvariation of the reaction force between the guide
rail 3 and the guiding device 100, based on
information regarding the | oag2 which is detected by
the | oad 15 detecting sensor 10. The contro
processing section 21 may be set to calculate the
forcgeappbied,tont hepgahdes Edhinsg dA@MBELr equivalents.
el ectromagnet™ 11 based on the variation of the
cal cul ated reaction force, current flowwng in the
el ectromagnets 11 and information regardi ng gaps 20
nmeasured by gap sensors 12. Additional advantages and
nodi fications will readily occur to those skilled in
the art. Therefore, the invention in its broader
aspects is not limted to the specific details and
representative enbodi nents 25 shown and descri bed
herein. Accordingly, various nodifications may be
made wi thout departing fromthe spirit or scope of
t he general inventive concept as WO 2005/ 014459
PCT/ JP2004/ 010443 22 defined by the appended cl ai ns
and their equivalents. W 2005/014459
PCT/ JP2004/ 010443 23 CL Al MS 1. A guiding device
of an elevator, which is provided at a car (2) to be
made to ascend/descend in a hoistway (1), for guiding
the car (2) al ong guide



5 rails (3) arranged on both sides of the hoistway
(1), the guiding device conprising: a non-contact

wao ype/oofssact uat or (11) configured to generat ePEI/JP2004/010443
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magneti c force which keeps the actuator away from
surfaces of a guide rail (3) by predeterm ned 10

di stances; a distance detectinganit (12) configured
to detect a distance between the guide rail (3) and
the car (2) ; a unit (22) configured to determ ne an
anmount of 15 di spl acenment cof, she gugde rail (3) which
is caused by a |load which generates at tine of

gui ding the cargh2@ingbasedconoa yal geevhtdohe wapretis
force generated by the actuator (11) and the distance
det estedibydt he distance) detlecthade undtafd@)d/@se@end in
unit (25) configured to acquire present position

i nf oanlabishwaggat di nfot heutding 2¥he acani (2] 28)ong guide
configured to calculate an anount of a warp occurrln?

at trablef (3bterngnyhed quilethapides)of Hpechoistway (1
corresponds to the acquired present position 25
|nfthﬁt96hdl%ﬁddﬁvé6ﬁt?%mpﬁh?%n%21) configured to
control the

(11) based erz865 6?24%%1%%&%?% bAr6T0443) BanbRugred to
bt Bhe e AR SEL FhPES, ATRUEL B DB grprgy s
deVi%gOstggngggaggra &ﬁi&g kﬁll (3) by predetermined
distances;
a distance detecting unit (12) configured to
detect a distance between the guide rail (3) and the
car (2);
a unit (22) configured to determine an amount of
displacement of the guide rail (3) which is caused by
a load which generates at time of guiding the car (2),
based on a value of the magnetic force generated by the
actuator (11) and the distance detected by the distance
detecting unit (12);
a unit (25) configured to acquire present position
information regarding the car (2);
a unit (24) configured to calculate an amount of
a warp occurring at time of setting the guide rail (3),
which corresponds to the acquired present position
information; and
a control unit (21) configured to control the

magnetic force generated by the actuator (11) based



provided at a car (2) to be nmade to ascend/ descend in
5 a hoistway (1), for guiding the car (2) al ong guide

WO 2006014439 arranged on both sides of the hoi stRelJE20)4/010443
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t he gui ding devices conprising: a non-contact type of
actuator (11) configured to generate a magnetic force
whi ch keeps the actuator 10 away from surfaces of a
guide rail (3) by predeterm ned distances; a distance
detecting unit (12) configured to detect a distance

bet wggn,t Pergui 81181 br (Ble 208 EARInEAratA)nt d5 &
active gui de nechani sm (40) which includes wunits

Confﬁﬂﬁ?@gcéﬁeﬂteéﬁdfﬁﬁ@eﬁmbuﬁtr@flEﬁé d4p . agai nst

the surfaces of the guide rail (3) by using elastic
forces of 2el aat yoigenhedsv(d6) ofaad edesptacenehich is
detecting units (47) configured to detect 20

di sppaceidad af theael 421 i toneabeade Boumsce@pyescend in
configured to determ ne an amount of dis Iacenent of

t he guhdésteply Whi ehfps eubdémobyha Cibabl) basewdd osinhde
val ue of the magnetic force generated _by the actuator
(11) rathe cﬂ?étaﬁééna@iieelﬂe]aogk} %h@e%soﬁi‘\é%%n]&%ls tway (1),
detectin uni, t and anounts of the displacenent

deteEF@d ﬁd%ﬂg F%bFﬁﬁeﬁ%ﬁPrﬁéfﬁgfing units (47); WO
2005/ 014459 _PCT/ JP2004/ 010443 t
confi gured 6" agaﬂ% ¢ %ggen?fpggF Fgﬁk ﬁig)conlﬁured

rega%glagngggtgag &g§net1c force which keeps the actuator
away from surfaces of a guide rail (3) by predetermined
distances;

a distance detecting unit (12) configured to
detect a distance between the guide rail (3) and the
car (2) ;

an active guide mechanism (40) which includes
units configured to press respective rollers (41)
against the surfaces of the guide rail (3) by using
elastic forces of elastic members (46), and
displacement detecting units (47) configured to detect
displacement of the elastic members;

a unit (22) configured to determine an amount of
displacement of the guide rail which is caused by a
load, based on a value of the magnetic force generated
by the actuator (11), the distance detected by the
distance detecting unit (12), and amounts of the
displacement detected by the displacement detecting

units (47);



a unit (24) configured to cal culate an anmount of a
warp occurring at tine of setting the guide rail (3),

w2080 cascorresponds to the acquired present pRGT/IR2004/010443
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information; and a control unit (21) configured to
control the nmagnetic force generated by the actuator
(11) based on a total value of ghe anount of the

di spl acenmrent and 10 the amount of the warp. 3. The
gui di ng device of the elevator, according to claima1l,

wherein theypor- goBRYagbnkyparef aetHaklire(dipskBtaposition
magnet which varies an attraction for the guide rai

(3) byrysihpgibherggaesahgdtnagoeti ¢2f prce 15

controlled by the control unit (21), to keep away from

the surfaeesnof t(ke)gubdéigarkd(8p atlthéate an amount of
predeterm ned distances. 4. The guiding device of the

el evat srrpaccondicngy &b thimenpg, saheiepnthheguide rail (3),
non-contact type of actuator 20 (11) is a nmagnet,

whi chhighi esrarsaprdactPohlforcarergdi BESFERF PSFipyon
usi ng the generated magnetic force controlled by the

cont F8ffoaRAt1e21) anflo keep away from the surfaces of

h id il (3 th d e di _
R R e e
im1 erein th it 2 £i
GorePibne SRSl b CPILL S5} 12) mases

2005014433 BT 105008501034 30080 ¢ Ao 1Ak BET Bl 5B 6ERALAL and
modef’ oé the "gui de ralf, |cﬁ
the amount of the warp.
3. The guiding device of the elevator, according
to claim 1, wherein the non-contact type of actuator
(11) is a magnet which varies an attraction for the
guide rail (3) by using the generated magnetic force
controlled by the control unit (21), to keep away from
the surfaces éf the guide rail (3) at the predetermined
distances.
4. The guiding device of the elevator, according
to claim 2, wherein the non-contact type of actuator
(11) is a magnet which varies an attraction for the
guide rail (3) by using the generated magnetic force
controlled by the control unit (21), to keep away from
the surfaces of the guide rail (3) at the predetermined
distances.
5. The guiding device of the elevator,
according to claim 1, wherein the unit (22) configured

to determine the amount of the displacement is



cal cul ates the anount of the displacenent of the guide
rail (3), which is caused by the | oad generating at

W b@spi4e of gui ding the car (2), based on theP@EIRE04010443

10

15

20

25

of the nmagnetic force generated by the actuator (11),
the di stance detected by the distance detecting unit
(12), and predeterm ned paranetess. 6. The gui di ng
device of the elevator, according to claim2, wherein
the unit (22) configured to 10 determ ne the anmount of

the QiﬁQk@E@H@QEtkéngtHHhsaéﬁlofSEﬁ@nghbdaDﬂghlpfwhb@h
guide rail, which calculates the anount of the

di spkacenentesf thheagviide bai thé3jisphhcbmehs 68UBRE guide
by the | oad generating at the tinme of guiding the car
(2), rbased3on whéckabsecafistiebyaghet Lcaflogeretbting at
generated by the actuator (11), the distance detected
by t heeditsmanoé detdihpnghencer(12), badegredetkenvadde
paranmeters. 7. The guiding device of the elevator,
accordi hjet naghaticlfonker epReantadcklethei aftyahssr (11),
20 (8g-configured to detect a variation of a speed of

£

. : pee .
the &he C2ptercr ERRBCERdabMoEPsofitaf2BFPeEflBRTIRY Unit

provi ded in desired position of the car (2), d
the ddntroP™ nPFeéﬁifrEé883a8R¥éﬁﬁ%?6Fs thé %agﬁgtic

force gen ZtggFFéFﬁgﬁnggbu%Lgr %%1%H%a%§%v Qo&hea%%ording

val ue of t N ( e acceleratio

IR R I
determine the amount of the displacement is a material-
strength model of the guide rail, which calculates the
amount of the displacement of the guide rail (3), which
is caused by the load generating at the time of guiding
the car (2), based on the value of the magnetic force
generated by the actuator (11), the distance detected
by the distance detecting unit (12), and predetermined
parameters.

7. The guiding device of the elevator,

according to claim 1, wherein an acceleration sensor
(8) configured to detect a variation of a speed of
the car (2) with time in a horizontal direction is
provided in a desired position of the car (2), and
the control unit (21) feedback-controls the magnetic
force generated by the actuator (11) based on the
value of the variation detected by the acceleration
sensor (8).

8. The guiding device of the elevator, according



to claim?2, wherein an accel eration sensor (8)
configured to detect a variation of a speed of the car

W@ 2005mi44b0 time in a horizontal direction is prpvi/gedod/010443
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a desired position of the car (2), and the contro
unit 5 (21) feedback-controls the magnetic force
generated by the actuator (1l1l)2hased on the val ue of
the variation detected by the accel eration sensor
(8). 9. The guiding device of the elevator, according

to chai emiiher gihBraihoad deteckingiuni behdB): 10)
configured to detect a reaction force agai nst the

gui deonfFaighiréd) tbs dpt-evicdadvepdetibheogat EpredlB6f The car
gui di ng device of the elevator, according to claim2,

wher é2n ailhadidet eat enpounzdntd) diecentigur éd poovided in
detect a reaction force against the guide 15 rail (3)

i s prodiedédedngersithencaf tRe. car. (ZThe goiddihg devteel unit
of the elevator, according to claim9, wherein the
react(Pdn fFeedbagkreensdoby the ma@aétéétééﬁpﬁgg@ﬁﬁrated by
(10) is a conbination of a nonment of the car %
|tseFﬁeaﬁétéaﬁ@ﬁeﬁﬂlélPéﬁegoophéhéaWa@E? 96 E?e ariation

conpensati n a ail cord whi ch
ob?gdﬁiﬁc'ftre%m%efpih%og.% APk BPSer SRty SBAL T na € he

2). f | .
gggoﬁd?ng%;togg1a%%1 %Wﬁgré%% %he Egag€%§%E ia accordlng

det egted. byt ? w%%r%QQQOSQF atﬁgge%gﬁhg(ﬁgh %1@

conbination o nmonent e car it sel and

”D”e%bn&hﬁ%&eﬁot%h%eQ%%t(%)regﬁtéoﬁoﬁg%@§a%|%gn%Qthe guide
(7) and a'tail cord (9), which WO 2005/ 014459

PCT/ 3220043010443 rovided under the car (2).

10. The guiding device of the elevator, according
to claim 2, wherein a load detecting unit (10)
configured to detect a reaction force against the guide
rail (3) is provided under the car (2).

11. The guiding device of the elevator, according
to claim 9, wherein the reaction force detected by the
load detecting unit (10) is a combination of a moment
of the car (2) itself and a moment given to the car (2)
by a compensating rope (7) and a tail cord (9), which
is obtained from the position information regarding the
car (2).

12. The guiding device of the elevator, according
to claim 10, wherein the reaction force detected by the
load detecting unit (10) is a combination of a moment
of the car (2) itself and a moment given to the car (2)

by a compensating rope (7) and a tail cord (9), which



28 is obtained fromthe position information regarding
the car (2).
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is obtained from the position information regarding the

car (2).



