WD 03/ 086932 PCT/JP03/04573 DESCRI P T 1| ON DOUBLE DECK ELEVATOR 5
Technical Field The present invention relates to a double deck elevator in
whi ch t wowoagw®ss9az e connected vertically and nore parti coelCariPys/a4673a doubl e
deck el evator having an inter-cage distance adjusting mechani sm capabl e of
10 adjusting a gap between the cages during el evator operation. Background
Art In a high-rise building or the |ike, the double deck elevator in which
two cages are constructed 15 vertically onltwo stages have been utilized as
traffic means for vertical traffic in the building in order to inprove
space efficiency of the building. In this kind of the double deck el evator
as shown in FIG 1, a type havidygE® ihterl- dadge diGthance adj usting
mechani sm for 20 adjusting the di stance between the cages by noving the
upper and |ower cages 2, 4 within a cage frane 1 to opposite di rections by
using a crank mechani sm 7 has been In the type shown in FIG

1, the upper cage 2 and the IomePOEQB% QEQKeEFﬁ¥%3PBed on the 25 crank
mechani sm 7 nounted on the central portion of the cage frane 1 and the
upper cage 2 and the lower cage 4 are driven to opposite directions by

nmeans of a nmot or 8 WO 03/ 086932 PCT@Q Q§£Q§§7%jéﬁd

The present invention relates to a double deck
elevator in which two cages are connected vertically
and more particularly to a double deck elevator having
an inter-cage distance adjusting mechanism capable of

10 adjusting a gap between the cages during elevator
operation.
Background Art

In a high-rise building or the like, the double

deck elevator in which two cages are constructed

15 vertically on two stages have been utilized as traffic
means for vertical traffic in the building in order to
improve space efficiency of the building. In this kind
of the double deck elevator as shown in FIG. 1, a type
having an inter-cage distance adjusting mechanism for

20 adjusting the distance between the cages by moving the
upper and lower cages 2, 4 within a cage frame 1 to
opposite directions by using a crank mechanism 7 has
been well known. In the type shown in FIG. 1, the
upper cage 2 and the lower cage 4 are installed oﬁ the

25 crank mechanism 7 mounted on the central portioh of the
cage frame 1 and the upper cage 2 and the lower cage 4

are driven to opposite directions by means of a motor 8



and ball screws 9 in a state in which they are balanced by their own

wei ghts. In another type, while one of wvertically arranged cages is

st at i onarwyp 0Blogs98t her cage 1is novable so as to adjust th@CdiIpoaIST bet ween
the 5 cages. Because in the double deck el evator having the inter-cage

di stance adjusting nechanism that adjustnment operation is carried out
during el evator operation, passengers in the cage may feel anxious or 10
di sconfort. Conventionally, as a method for® solving such a problem the
one described in Jpn. Pat. Appln. KOKAI Publication No. 2001-302115 has
been well known. According to this publication, a cage driving unit is 15
control | ed suchanHabadfl sheewan® tinme wheitea indedtichathey Blreobailanced
determ ned and a wi nding machine (elevator) begins to decelerate, the

i nter-cage di sbantBead] oyhi Wgigp&sat i R SPRLhSTakdPehatRadicudriengt
operation is conpleted_during el evator decgel eratioon. 20 FLG shows an
operation pat t eVRISf CEAd YwRRERRG SOnEeNeRe 18n§ tofte OLagd r di: ﬁéhﬁﬁiFage
proposed in the, sane g bli cation. L8, 2 ou%hetdeck I vatort'n whi ch
the upper and FSWEPVERJEs S&r 8SdiOvERIES Lo fhssite ﬁpfﬁbgﬁgﬁ?enat She sanme
time is assuned. _Curve Si indicates an 25 operation velocity pattern of the
wi ndi ng chinecegﬁgf is, a velocity change of the cage frane of the

| , S2 i : .
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inter-cage distance adjusting mechanism, that
adjustment operation is carried out during elevator
operation, passengers in the cage may feel anxious or

10 discomfort.

Conventionally, as a method for solving such a
problem, the one described in Jpn. Pat. Appln. KOKAI
Publication No. 2001-302115 has been well known.
According to this publication, a cage driving unit is

15 controlled such that at the same time when a
destination floor is determined and a winding machine
(elevator) begins to decelerate, the inter-cage
distance adjusting operation starts and that adjusting
operation is completed during elevator deceleration.

20 FIG. 2 shows an operation pattern of the winding
machine and the cage driving unit proposed in the same
publication. Here, a double deck elevator in which the
upper and lower cages are driven to opposite directions
at the same time is assumed. Curve S1 indicates an

25 operation velocity pattern of the winding machine (that
is, a velocity change of the cage frame of the

elevator), curve S2 indicates the velocity change of



3 one cage driven in the el evator advancenent direction, curve S2'

i ndi cates the velocity change of the other <cage driven to an opposite

di recti orwD®m30k®3El evat or advancenent direction and curveCcERPIm@STAL es an
5 operation velocity pattern of the cage driving unit. The velocity change
S2 of one cage is expressed as Sl + S3, while the velocity change S2' of
the other cage is expressed as S1 - S3. Usually, the elevator accel erates
at a specific 10 acceleration froma star?up floor with a driving of the
wi ndi ng machi ne and then enters a constant velocity operation. After the
destination floor is determ ned, a deceleration operation starts at tine
tl, a specifiednedecaterdriveni tnnbhatalAedten a@veRecereal BeFraebroRine 15

t2 and time t3 and then, deceleration is |owered from tinme t3 ugtil tinme
t4 at which theCeFevator sRpsates nthendesaftty. CHABAC PhetBPeVaPBF stops.

The cage driving unit,is controlled accordin 0 an,o ation attern in
t he elgvator de%%g%r%f?%%an?i%ﬂ WPIEL D brgﬂfﬁg? Fﬂggé?s?gﬁgagﬁﬁtmeenl

th . Th why, t h dj ust t ' ' i ed out
dur i ng ol evat or*GRRRT R A F o FECERAE FRaI FLVE BXeehiet? RSl fer peri od

than th I |.on. ' - Lpat | ' ' t hat
now 251 0hg. the IFET AR BEABER  RE-agas. Shburd Be sacur et Te kot known

(the distance bejng,dependgntnghge d65t bRabhonchbeoLs) edpdebbebingsi nt er - cage
S1 + 83, while the velocity change S2’ of the other
cage is expressed as S1 - S3.

Usually, the elevator accelerates at a specific

10 acceleration from a startup floor with a driving of the
winding machine and then enters a constant velocity
operation. After the destination floor is determined,
a deceleration operation starts at time tl, a specified
deceleration is maintained in an interval between time

15 t2 and time t3 and then, deceleration is lowered from
time t3 until time t4 at which the elevator stops with
the safety. Then, the elevator stops. The cage
driving unit is controlled according to an operation
pattern in the elevator deceleration period so as to

20 adjust the distance between the cages.

The reason why the cage adjustment operation is
carried out during elevator deceleration is that if it
is executed in other period than the deceleration
period, no destination floor is determined so that how

25 long the distance between the cages should be secured
is not known (the distance being dependent on

destination floors) and if the inter-cage distance



WO 03/ 086932 PCT/JP03/04573 4 adjustnent is carried out in the period of
the el evator constant velocity noving, a velocity change by the
adj ust rerwomp®s@si on is transmtted directly to passengePET/IP63/G48T3
i nter-cage distance adjustnment is 5 carried out according to an operation
pattern during elevator deceleration as shown in FIG 2, the upper and
| ower cages turn into a velocity pattern of constant acceleration, |ow
vel ocity and constant deceleration, so th& passengers in the cage hardly
feel a velocity 10 change by the adjustnent operation. However, according
to the conventional nmethod in which as described above, the distance
bet ween the cagesustmanfussedarniedeodbcenerhei parpedi od thenelsvakolp of
the el evator deceleration until elevator 15 stop, the velocity change at
the time of thece®ftarhereloshbyalPBings PaV@éOF#tb’héhéHP@stfeﬁPed| st ance
between the cages is large or the el evator deceler tlon od is short.
That is, becaus%di%%tH?QFaﬂE%rBE%REeHStFEaHEQQEEeHe ageF adjusted
correspondlng to a 20 destlng% gﬁ g [ g in Qe decel eration
peri od, the vel B2FE§ EhRange bet 8an eﬁnaagﬁ nFﬁ aéPEP 2°PS Rer eased
and the vglocity_ch e OVI a e h i

§ t%afrﬁ?% og?eeF %dlﬁﬁftg gﬁ Eat oh pgtEggh 88r9£

di sharnony so Irsconfort. urt I"arge capaglty cage

driving uni i Sq, B66e3S ALY, 70k Ysh ggesﬁb%haeﬁeFeetweenth@euﬁag@saha a

lower cages turn into a velocity pattern of constant

acceleration, low velocity and constant deceleration,

so that passengers in the cage hardly feel a velocity
10 change by the adjustment operation.

However, according to the conventional method in
which as described above, the distance between the
cages 1s adjusted in the deceleration period from
startup of the elevator deceleration until elevator

15 stop, the velocity change at the time of the adjustment
operation is large if the adjustment distance between
the cages is large or the elevator deceleration period
is short. That is, because the distance between the
cages needs to be adjusted corresponding to a

20 destination floor in a short time in the deceleration
period, the velocity change between tl and t2 shown in
FIG. 2 is increased and the velocity change provides
the passengers with a feeling of disharmony so that
they feel discomfort.

25 Further, a large capacity cage driving unit is
necessary to adjust the distance between the cages in a

short time in the deceleration period, thereby leading



short tinme in the deceleration period, thereby |eading WO 03/086932

PCT/ JP03/ 04573 5 to increased cost in equipnent. D sclosure of Invention
The presewD ns®Btion is directed to substantially obvi aP€3/J8o82046T3 nor e of
the problens due to Iimtations 5 and di sadvantages of the related art and
therefore an object of the invention is to provide a double deck elevator
whi ch can be operated w thout nmaking passengers feel disharnony by
suppressing a velocity change generated af the tinme of i nter-cage di stance
10 adjustnent and enables an inter-cage distance adjusting nechanismto be
driven by a small capacity driving system Brief Description of Draw ngs
FIG 1 shows antexianpreasedadobht en-edgeérdestance 15 adjusting nmechani sm
capabl e of adjusting a distance_ between upper and | ower cages in a double

deck elevator; FIG 2 is a chaPiscdeesiicc ofi dgVamteRdni ng an exanpl e of
an oper at fon veloci (y palern gt e Lime of 20 L MLerienge dLotane o
G S o oRATLeenng Sheucenlbauial gncel g dauls deakisleraor
characteréstic gﬂgmﬁfggﬁ%ggtggegxggpkﬁe related art and therefore an
object of the invention is to provide a double deck
elevator which can be operated without making
passengers feel disharmony by suppressing a velocity
change generated at the time of inter-cage distance
10 adjustment and enables an inter-cage distance adjusting
mechanism to be driven by a small capacity driving
system.
Brief Description of Drawings
FIG. 1 shows an example of an inter-cage distance
15 adjusting mechanism capable of adjusting a distance
between upper and lower cages 1n a double deck
elevator;

FIG. 2 is a characteristic diagram showing an

example of an operation velocity pattern at the time of
20 inter-cage distance adjustment of the double deck
elevator according to a conventional method;

FIG. 3 is a diagram showing the configuration of a
double deck elevator according to a first embodiment of
the present invention;

25 FIG. 4 is a characteristic view showing an example
of an operation velocity pattern at the time of inter-

cage distance adjustment of the double deck elevator



of an operation velocity pattern at the time of inter- cage di stance

adj ust nent of the double deck el evator WO 03/086932 PCT/JP03/04573 6

accor di ngwoe3ns®3first enbodinent; FIG 5 is a characteri ®Cragred/@darshow ng
anot her exanple of the operation velocity pattern at the tine of

i nter-cage di stance adjustnment of the double deck 5 elevator according to
the first enbodinent; FIG 6 is a characteristic view show ng stil

anot her exanple of the operation velocity 6%ttern at the tine of

i nter-cage di stance adjustnment of the double deck el evator according to
the first enbodinent; 10 and FIG 7 is a diagram show ng the configuration
of a double de@RC@révanthéb@rﬁﬂﬁgtt@méoéé@@ﬁ@renbodlnent of the present
invention. Best Mode for Carrying Qut the Invention 15 Hereinafter,

embodi nents of the plFé§5ent5 |lﬁvén%¥a%elﬂlsﬁécdé@@ﬂ FE@YADCh 3P Bednce to

t he acconpanyin W n Fi rst Enbodi ment) FIG is a diagram show n
t he conf irrgurgtl %ﬁa ? gOtB%uBPErH ¢RTelVE QF%BFYaE’é‘(JS%&Fﬁg af:otgg 7 ge °

orvod rent of | hiesREseent et ian THS. ShEXeloncomlrLagasa fage [ eme
upper cagg 2 anglgggtogmg c%?%?né a5 t%%“%&%@t embodiment;

FIG. 6 is a characteristic view showing still
another example of the operation velocity pattern at
the time of inter-cage distance adjustment of the
double deck elevator according to the first embodiment;

10 and

FIG. 7 is a diagram showing the configuration of a
double deck elevator according to a second embodiment
of the present invention.

Best Mode for Carrying Out the Invention
15 Hereinafter, embodiments of the present invention
will be described with reference to the accompanying
drawings.
(First Embodiment)
FIG. 3 is a diagram showing the configuration of a
20 double deck elevator according to a first embodiment of
the present invention. The elevator comprises a cage
frame 1, and upper and lower cages 2 and 3 provided
within the cage frame 1.
The upper cage 2 and the lower cage 4 are mounted
25 on the cage frame 1 and either or both of the upper
cage 2 and the lower cage 4 are provided with a cage-

driving unit 10. In FIG. 3, the lower cage 4 is



25 on the cage frane 1 and either or both of the upper cage 2 and the

| ower cage 4 are provided with a cage driving unit 10. In FIG 3, the

| ower cagw043i0869%¥D 03/ 086932 PCT/ JP03/ 04573 7 provi ded wPCh/JPhBz046Tge
driving unit 10, for exanple. The cage driving unit 10 conprises a guide
roller 5 and an actuator 6. If the actuator 6 of this cage driving unit
10 is driven, the |ower cage 4 is noved up/down 5 through the guide roller
5 so that the distance between the upper Eage 2 and the lower cage 4 is
changed. Hereinafter, the cage to be driven by this cage driving wunit 10
is referred to as "noving cage." According to the fresent i nvention, the
configuration afrehwededgeltld dreviage udrivingienhbt 1P esfercesampbeany
particular one. The cage frane 1 |oaded with the upper cage_2 and the

| oner cage 4 i sTRenPRee edrtvind cotht et OvEPHRF149s 2hybigh B°+bPE 212RBund
around a sheave 14 provjded on 15 a notor shaft of _a windin chine 13.
Wth a rotati o™ dCthetehelve ig H??v%ﬁtBﬁp?ﬁeGMPEthbsnﬁﬁa?ggrig}nghe
cage frame 1 is |jft up/down to an opposite direction vertically to and
with the countef® igﬁtl§2g¥?ﬁﬁna g%?lggﬂ%ﬁe??g%h W naP Mg n%%ﬁ?ﬂgX13
conprises. a ca 20 position. det i eyj.c o] h h ul se
generatorSand g€%¥%%gﬁi??ésﬁf%gﬁ,ﬁé%igﬁas %heﬁ%égi%PgnaT%%aﬁgé %gggéfgane 1

S, et ieg];ed- A CRYE,PPSETLRG. S 903k Pllcdebrctedaly Lhescagsngeaition
Hereinafter, the cage to be driven by this cage driving
unit 10 is referred to as “moving cage.” According to
the present invention, the configuration of the cage

10 driving unit 10 is not restricted to any particular
one.
The cage frame 1 loaded with the upper cage 2 and
the lower cage 4 is connected to a counter weight 12
through a rope 11 wound around a sheave 14 provided on
15 a motor shaft of a winding machine 13. With a rotation
of the sheave 14 driven by the winding machine 13, the
cage frame 1 is lifted up/down to an opposite direction
vertically to and with the counter weight 12 like a
well bucket. The winding machine 13 comprises a cage
20 position detecting device (not shown) such as a pulse
generator and a proximity switch, so that the position
of the cage frame 1 is detected. A cage position
signal Pl detected by the cage position detecting
device is inputted to a winding controller 15 and a
25 cage position detecting device 16.
A cage position signal P2 of the moving cage to be

driven by the cage driving unit 10 is detected by a



device is inputted to a wnding controller 15 and a 25 cage position
detecting device 16. A cage position signal P2 of the noving cage to be
driven bywOleg/os@age driving unit 10 is detected by a WO 03,P080896204573

PCT/ JP03/ 04573 8 novi ng cage position detecting device (not shown) |ike
the proximty switch, for exanple, and inputted to the wi nding controller
15 and the cage position controller 16. 5 The wi nding controller 15
controls driving of the winding machine 18 such that the cage accel erates
at a constant acceleration according to the cage position signal Pl of
the cage frame 1 and maintains its rated velocity and after a destination
floor is determaeihyg Iede ekt ivmtdstestngoterhee Geekl ehawibnlike st ops
at the destination floor. The cage position controller 16 has a nenory 17
whi ch stores i kg -HT@EYLHE St HHEECh nf Br re@ ¥ P L eor 323 porfithge€ ot@ f1 oor

hei ght di nensi on of each 15 fl oor._ The cage position controller 16 controls
the cage drivitHe JRRINRY sePREr b &) 11380 ref et F7%e BPSTLHRR bet ween t he

upper cage 2 and the Jower_ cage 4 corresponding to the inter-floor
di stance of tfmFOQﬁﬁﬂi%ﬁﬁi% “floor based on the inter-floor distance 20

L1 or TR0, of L e, J63L DSk ENLOgL 81 B0kt on SPHRLHsG. olhen e
winding machine 13 such that the cage accelerates at a
constant acceleration according to the cage position
signal Pl of the cage frame 1 and maintains its rated
velocity and after a destination floor is determined,

10 it decelerates at a constant deceleration and stops at
the destination floor.

The cage position controller 16 has a memory 17
which stores inter-floor distance information
corfesponding to a floor height dimension of each

15 floor. The cage position controller 16 controls the
cage driving unit 10 so as to adjust a relative
distance between the upper cage 2 and the lower cage 4
corresponding to the inter-floor distance of the
destination floor based on the inter-floor distance

20 information of the destination floor stored in this
memory 17.

When the distance between the cages is adjusted
during an elevator operation, the cage driving unit 10
operates as follows. The adjustment operation is not

25 executed only in the deceleration period of the
elevator (winding machine) unlike the conventional

example, but the adjustment operation is carried out



during an el evator operation, the cage driving unit 10 operates as
foll ows. The adjustnent operation is not 25 executed only in the
decel er atwon3pemsnd of the el evator (w nding machi ne) unlPCraPoI&s73
conventional exanple, but the adjustnent operation is carried out WO
03/ 086932 PCT/JP03/04573 9 since a tinme when a constant velocity period
starts fromits acceleration period. In this case, because initially, no
destination floor is deternmined, first, tHe adj ust mrent operation is
provi sionally executed at 5 predeterm ned velocity V1, and after the
destination floor is determ ned, the operation veI00|ty is changed from
V1 to V2 and theleegeadiinengheni @E@n$§an’éoﬁ@l©ﬁbﬁ Ber&edt stadfest the
di stance between the upper and | ower cages corresponding to the
inter-floor 10 ¥FQfahbe ad¢cehergbiennaerdAds | obR. tirhe €BREr oPe6PBFEL i on
will be described ip detail erence to FIG, 4. FIG LS_a
characteristic %W%ﬁ&%ﬂg%lnﬁoa e%E {%On %f?ﬂﬁ 65e¢§??5ﬁ19§90c¥%§553ttern
at the time of jnter- cagE dlstagce adj ust nent . of 2 doubl a E
el evator accor dfhg ?%JPﬁgm? stPehb ﬁ?ﬂeh% BFOYhalgPasedt S*F ugﬁ Thi s
Indlcates5an °op fgé 9@r¥f%8 %%lo%?& &p 'Qn&ag?E%@eEEetggsE t95§v'ng
owe

unit 10 IS so ons Fuc e ohe cage cage ere) in 20

the direction Ofnﬁ%f@goaeégyﬂﬁsaenfche' b8ePL Ak BAt fe18%k 8y NI cRLBGHNE
velocity while the abscissa axis

from V1 to V2 and the cage driving unit 10 is
controlled so as to adjust the distance between the
upper and lower cages corresponding to the inter-floor
10 distance of the destination floor.
The control operation will be described in detail
with reference to FIG. 4.
FIG. 4 is a characteristic view showing an example
of the operation velocity pattern at the time of inter-
15 cage distance adjustment of the double deck elevator
according to the first embodiment of the present
invention. This indicates an operation velocity
pattern in case where the cage driving unit 10 is so
constructed as to drive one cage (lower cage 4 here) in
20 the direction of elevator advancement. Its ordinate
axis indicates the velocity while the abscissa axis
indicates time. Curve S11 indicates an operation
velocity pattern of the winding machine (velocity
change of the cage frame 1), curve S12 indicates a
25 velocity change of the moving cage (lower cage 4) and
curve S13 indicates an operation velocity pattern of

the cage driving unit 10.



indicates tinme. Curve Sl11 indicates an operation velocity pattern of the
wi ndi ng machi ne (velocity change of the cage frame 1), curve S12 indicates
a 25 vel owptog/oedeange of the novi ng cage (|l ower cage 4) an@CTORIV/&SBL3
i ndi cates an operation velocity pattern of the cage driving unit 10. WD
03/ 086932 PCT/JP03/04573 10 The w ndi ng machine 13 (speaking in detail,
cage franme 1 which noves in an elevator path with the driving of the
wi ndi ng machi ne 13) is accelerated until 1P const ant velocity is reached
and at time t11, the 5 acceleration stops and then, constant velocity
operation starts at time t12. Then, if a destination floor of the cage
frame 1 is determ nefhet iénddvgehachinenldpépaepbingt ant §eh5fidy n€26%3 and a
constant deceleration velocity is naintained between 10 tine t'14 and tine
t15. Then, the EeeRe ek athbahshepes| A eReCheVRbAT T PBRTt ViERt E8Sunti| tine
t16 in which safety, stop is achieved. Here, tg cage positio ont ohler
16 starts inte@r%% gd?gtEH%ewéH US? PRt OPer ??oﬁ iﬁgaekgr?gag E§£% om
time tit totime t12 at ghic the windin hin 1§ hang fr its
accel eration op%r%??%ﬁa? 56588ﬁ§¥aﬁ? 5%%8§?§ya%pe? t?gﬁ? gg%feg%%nding to
an operation p : ﬁe L ndi ghj ne &é and: ¢anLroels the cage
driving 3%it 1Q§é%§%§r§%1% aﬁgeﬁg ggdg?s ahc% 3tmeen tEe cages at a
const ant Veloc'&%e?@tf&n starts at time tl2. Then, 1f a destination
floor of the cage frame 1 is determined, the
deceleration operation starts at time tl3 and a
constant deceleration velocity is maintained between
10 time t14 and time t15. Then, the deceleration stops in
the period from time t15 until time tl1l6 in which safety
stop is achieved.
Here, the cage position controller 16 starts
inter-cage distance adjustment operation in a period
15 from time tll to time t12 at which the winding machine
13 changes from its acceleration operation to a
constant velocity operation, corresponding to an
operation pattern of the winding machine 13 and
controls the cage driving unit 10 so as to change a
20 distance between the cages at a constant velocity V1 at
time t1l2. When a destination floor of the cage frame 1
is determined and the winding machine 13 is changed
from its constant velocity operation to deceleration
operation, the cage position controller 16 calculates a
25 velocity V2 such that the adjustment operation is
completed at time t16 when the cage frame 1 stops at

the destination floor. Then, the cage driving unit 10



time t12. When a destination floor of the cage frane 1 is determ ned and
the wi nding machine 13 is changed fromits constant velocity operation to
decel er atwon3/oeqar at i on, the cage position controller 16 eargeixi4ems a 25
velocity V2 such that the adjustnent operation is conpleted at tine t16
when the cage frame 1 stops at the destination floor. Then, the cage
driving unit 10 WD 03/086932 PCT/JP03/04573 11 is so controlled that, in a
period fromtine t13 to tine ti4 when a p#%deternlned decel erati on
velocity is reached, velocity change fromvelocity V1 to velocity V2 is
conpl eted and the inter-cage distance adjustnent 5 operation is conpleted
in the period fionseigentaslied thae, t16. a TherhedoEyomn7tsner 853i hPor mati on
about the inter- floor distance of each floor and_the cage position
control l er 16 obiB¢nsl4y1vasy %QPé@dﬁBFF%%BeﬁagéaeéﬁrFEéOQOV?%?GFFﬁtFén
stored in the menory 17. Velocity V1 is 0 velocity until
desti nati on floﬁ?a?geﬁetg?%?ﬁéﬁy %Pa?gﬁe n&ﬁ gﬁ &Ahalﬁﬁgﬁﬁﬁﬁyne 13
is transferred f omits rati,o o] atlon to . ts_const eIo |ty
operation, the 1% tHit&p® ?i%g?gd?g?aﬂ%% ?ﬂ?SFnﬁ?QSndéFggn?Fogaj5? t he
cage fra 1 m sLo a h 1 d n hi
velocitym%1 i's %%? ?a?%di%aggﬁg%%£é§nl%ng§Eg8%¥oghgr?ﬂtgéﬂgl8%% Elstance
information, an.;average of a time until each st oppabl e fl oor is reached

The memory 17 stores information about the inter-
floor distance of each floor and the cage position
controller 16 obtains V1 and V2 as follows based on the

10 information stored in the memory 17.

Velocity V1 is a temporary velocity until a
destination floor is determined. At time tll when the
winding machine 13 is transferred from its acceleration
operation to its constant velocity operation, the

15 inter-floor distance information of a floor at which
the cage frame 1 may stop i1s read out from the memory
17 and then, this wvelocity V1 is calculated based on an
average of the inter-floor distance information, an
average of a time until each stoppable floor is reached

20 and further a distance between the cages at a current
time.

Further, as for the velocity V2, at time t13 when
the winding machine 13 1s transferred from its constant
velocity operation to its deceleration operation after

25 a destination floor is determined, the inter-floor
distance information of the destination floor is read

out from the memory 17 and then, the velocity V2 is



20 and further a distance between the cages at a current tine. Further, as
for the velocity V2, at tine t13 when the w nding machine 13 is
transferrwo oBiogBits constant velocity operation to its @eraPey@sion
operation after 25 a destination floor is determ ned, the inter-fl oor

di stance information of the destination floor is read out fromthe nenory
17 and then, the velocity V2 is WO 03/ 08%322 PCT/ JP03/ 04573 12 cal cul at ed
based on the inter-floor distance infor ion of that destination floor, a
period of time fromtl3 to t16 (that is, time required after deceleration
starts until a cage is stopped at the 5 destinpation floort):%and t he di stance

bet ween the cageslctateddpased @R nele | INEE EhYRr dHHIFHYCEnit 10 is
controlled, one cage is noved so ag to, ad'tust %{le di stancgiggtg\@en t he
cages during animfex@aleronpet athah. et RFSIRRsEID b_ARTEE T e  sanme
operation pattern S11 as an_ordi y,.€l evator i Iy N upper cage
2 which is a fFXBd STe EgﬁeFo pg e%l%‘?g 4o’ n%%ﬁ?zggagﬁge%igﬁggﬁnny due
to a velocity chan for,the_j - dis e; .adj n t he ot her
hand, a velocit e%%g?l@%{gi% i{S J%Iﬁgé 1fcng‘gjt?%eéli %?gg-%gggtg?%tggnég %jeust nment by

the cage thdri vi agopnif 10 if]dégg?daeﬁ<?sglt2}§:&%%gﬁhE¥ 588nEenothEheagkawer

cage 4, ich is anovi ngn5| e cag + S13). Because the

inter-cage distapcg agiystfepine.

If the cage driving unit 10 is controlled, one
cage is moved so as to adjust the distance between the
cages during an elevator operation. In this case,

10 because the same operation pattern S11 as an ordinary
elevator is adopted in the upper cage 2 which is a
fixed side cage, passengers do not feel any disharmony
due to a velocity change for the inter-cage distance
adjustment. On the other hand, a velocity change S13

15 due to the‘inter—cage distance adjustment by the cage
driving unit 10 is added to the velocity change of the
lower cage 4, which is a moving side cage (Slz = S11 +
S13). Because the inter-cage distance adjustment
operation is carried out corresponding to the operation

20 pattern S11 of the winding machine 13 at this time,
passengers hardly feel disharmony so that riding
comfort is not lost.

Because the inter-cage distance adjustment starts
before the elevator enters its constant velocity

25 operation, the adjustment time is prolonged and as
compared to a conventional case of carrying out the

adjustment operation only in the deceleration period,



operation is carried out corresponding to the operation 20 pattern 511 of
the wi nding machine 13 at this tinme, passengers hardly feel disharnony so
that ridiwgosogasnrt is not | ost. Because the inter-cage @#CITLROBEST3
adj ustnment starts before the elevator enters its constant velocity 25
operation, the adjustnment time is prolonged and as conpared to a
conventional case of carrying out the adjustnent operation only in the
decel eration period, WO 03/086932 PCT/ JPO3}94573 13 adj ust nent vel ocity
necessary at that tinme can be reduced. Therefore, a small cage driving
unit 10 can neet this demand thereby achieving reduction of the power
suppl y capaci t yadjdsthenhumbépcdtypoaeessappl $ts5thabl E3MeFGRRhER, there is
such an advantage that with drop of the adjustnent velocit nQi se
generat ed from retecedge dppvrhRgrani & $V2¢anChESr 84L¥ERY Ppéﬁ 50; gag
characteristic view showi ng anqther exanp|le of the gﬁgﬁation vgkocity

th

pattern at the BefE ChoSofcRAREr TRggEPYi eFahe¥ing; 4 8¢ © Goubl e
deck el t di to the first i t. . A di t i
ol e. a1 mobPBPt B tBP LY atRBACLREngES LPPI ARt BEgboer SubBaY ¢ 1
is set |lo b controlli I Al b : 15
Lhan ususby LWRERLERe | BREFRBEGe RrCPalte G af aEYRELBePEna el

carried out) whggoﬁthC%gg 58§ﬁ§t$en€WQQQB@9t§§CBB@%elé%nQQ%%%@sf&%&”‘an

accel eration
the cage driving unit 10 can be reduced.

FIG. 5 is a characteristic view showing another

example of the operation velocity pattern at the time

10 of inter-cage distance adjustment of the double deck
elevator according to the first embodiment. According
to this example, a time for acceleration change
(t11-t12’, t13"-tl1l4’, tl15'-tl6’) is set long by
controlling an acceleration change rate to be smaller

15 than usually (when the inter-cage distance adjusting
operation is not carried out) when the cage frame 1
(winding machine 13) changes from an acceleration
operation to a constant velocity operation and when it
changes from the constant velocity operation to the

20 deceleration operation. Consequently, the acceleration
change of the moving cage can be made smaller than the
case of FIG. 4, so that passengers do not feel
disharmony in the inter-cage distance adjustment
operation.

25 FIG. 6 is a characteristic view showing still
another example of the operation velocity pattern at

the time of inter-cage distance adjustment of the



operation to a constant velocity operation and when it changes fromthe
constant velocity operation to the 20 decel erati on operation. Consequently,
t he accelwpaBiogq32 change of the noving cage can be nmade smralrlJess3/ishzn t he
case of FIG 4, so that passengers do not feel disharnony in the

i nter-cage di stance adjustnment operation. 25 FIG 6 is a characteristic
view show ng still another exanple of the operation velocity pattern at
the tine of inter-cage distance adjustnenﬂfbf the WD 03/ 086932

PCT/ JP03/ 04573 14 doubl e deck el evator according to the first enbodi nent.
Thi s di agram shows an operation velocity pattern of a case where the ‘cage
driving unit 10doebbe derktelevatortaceprdeny weo chlgestitppesioagenonind

| ower cage 4) to 5 quosite directions to each other, The 0£dina%§ axi s
i ndi cates the VErbEidy2GRRReShAES apR cPRIEAEAP] VEHAFLEY eB2EFRED @hr¥e S11

i ndi cates the operation velocit ttern of the (velocity change of the
cage frame 1) $ASEHERHFRdIRG ﬁﬁéﬁ?ﬁﬁlﬁ}n%UPgépS&é ?ﬁd?8a¥8§3€6ggtgglocity

h f | 4 ' ' t dj ' t t
advancenent . cucSISE CrRatachs PEF oEre5 enafde o CPnS0thel Eage

¢ - . _
(upper n;%?edfz%%§¢%ﬁQ%hgl%Qe??B%%é%?ngééﬁc&tﬂgrﬁ0 &Hg ELEYALPE axis

advance curve Icates an 15 operation velocity

pattern of the cage drLyi pgeUPLiodQey hiica@sene! aBseeBbhouLati on in which
two cages are

indicates time. Curve S11 indicates the operation
velocity pattern of the (velocity change of the cage
frame 1) of the winding machine 1, curve S12 indicates

10 a velocity change of one cage (lower cage 4) driven in
the direction of the elevator advancement, curve S12’
indicates a velocity change of the other cage (upper
cage 2) driven in an opposite direction to the elevator
advancement direction and curve S13 indicates an

15 operation velocity pattern of the cage driving unit 10.

In case of a configuration in which two cages are

driven in opposite directions at the same time, the
same control as the case of a configuration in which
only one cage is driven as described in FIG. 4 is

20 carried out. That is, the cage driving unit 10 is
controlled as follows. The cage position controller 16
starts its inter-cage distance adjustment operation in
a period from time tll to time tl2 at which the winding
machine 13 changes from its acceleration operation to a

25 constant velocity operation, corresponding to an
operation pattern of the winding machine 13 and

controls the cage driving unit 10 so as to change a



driven in opposite directions at the sane tinme, the sane control as the
case of a configuration in which only one cage is driven as described in
FIG 4 iswb®3psisied out. That is, the cage driving unit POTIJB03/@6TH rol | ed
as follows. The cage position controller 16 starts its inter-cage distance
adj ustnment operation in a period fromtine tll to time t12 at which the

wi nding nmachine 13 changes fromits acceleration operation to a 25
constant vel ocity operation, correspondingl§o an operation pattern of the
wi ndi ng machi ne 13 and controls the cage driving unit 10 so as to change a
WO 03/ 086932 PCT/JP03/04573 15 di stance between the cages_at  a constant
velocity V1 at diswencalbeiWieanateserdasi ah 2| eorsbpntheeéagetir¥redt s
determ ned and the wi nding machine 13 is changed fr [ts constant

vel ocity operat?%met%laeceWE?%tPoﬁeBtBB%FéPPo%}OPHeogg%bepS@gFiSﬁame 1
controller 16 calculates,a veloqcjty V2 such that.the adjustpent qgperation
is conpleted atStfFESA6 GHeAR hth%aﬁéné?ﬁﬂemﬁcéﬁ8351§thstﬁggagg i nation
floor. Then, the cage driving upit 10 .is sQ rol Led Lh:a.period
fromtinme t13 to°99 %Fﬁec?ﬁﬁgaﬂgnvgiﬁ?éggt8?%¥%g%°§egglg%ggﬁgﬁhgé ocity is
reached, yel oci Ly changg fLAM ugLachbYsViohocugloshtL, V8 kaieommkeLed and

f
the inter-cage ance adjust e operation is conpfeted i'n the period
fromtine t15 tQ9.; LRyt ¥6- shan! EnhbethaIga9ts¥hRALUBLErdRibs gentrolled in

this
completed at time tl6 when the cage frame 1 stops at
the destination floor. Then, the cage driving unit 10
is so controlled that, in a period from time t13 to

10 time t14 when a predetermined deceleration velocity is
reached, velocity change from velocity V1 to velocity
V2 is completed and the inter-cage distance adjustment
operation is completed in the period from time tl5 to
time tl6.

15 If the cage driving unit 10 is controlled in this
way, the upper and lower cages are moved during
elevator operation so as to adjust the distance between
the cages. In this case, a velocity change S13 for
the inter—-cage distance adjustment is applied to each

20 of the moving cage (lower cage 4) driven in the
advancement direction of the cage driving unit 10 and
the moving cage (upper cage 2) driven in an opposite
direction to the elevator advancement direction
(812 = S11 + 813, S12’ = S11 - sS13). Because the

25 inter—-cage distance adjustment operation is carried out
corresponding to the operation pattern S11 of the

winding machine 13 like the case of FIG. 4, passengers



way, the upper and | ower cages are noved during elevator operation so as
to adjust the distance between the cages. In this case, a velocity change
S13 for tWe mns@s2 cage di stance adjustnent is applied to eathPORBSTF t he
novi ng cage (lower cage 4) driven in the advancenent direction of the cage
driving unit 10 and the noving cage (upper cage 2) driven in an opposite
direction to the el evator advancenent direction (S12 = SII + S13, Sl12' =
S11 - S13). Because the 25 inter-cage dist Rce adj ust mrent operation is
carried out corresponding to the operation pattern S11 of the w nding
machi ne 13 |i ke the case of FIG 4, passengers WO 03/ 086932 PCT/JP03/ 04573
16 in both the éag®othardiey cegss desWdrndirls SHHRrMeNY (Sl Adtedoff ort i s
not | ost. Further, because the . inter-cage distance adjustnent tine is set
| onger than t he TGP GOBHET t5 1fe ivdd J1°igsl&z t he case ofJ FIG 4, the

pouer Suppl y capact t ¥ T GRS iy LT SE 1004 HE S HUNGer of power
supply cabl es and_.nqi.se_ge at fr t?ﬁ C drj. vi qq% 10._-10
According to th %T]iursétfneélgmgg’lﬁnr?en%, Sle%{nelro- go?c%eadql sethaéng’g)rf n Tétrl#a a|lon of
each flook is stan I [ sthe r G andg t a%?ﬁ"i” roll 16
reads oujt[-j t he ?n%ttglg)- Irlc%‘lr% (}:lhsrg;a?r%cs)eé |Jor$f or mat Pﬁ'n rel ati nggén%}}tﬁce{}gloglﬁ
destination floQsf HMARE RNOHHERP £ 118130 dldiuctions in the

power supply capacity of the cage driving unit 10, the
number of power supply cables and noise generated from
the cage driving unit 10.

10 According to the first embodiment, inter-floor
distance information of each floor is stored in the
memory 17 and the cage position controller 16 reads out
the inter-floor distance information relating to the
destination floor from the memory 17 so as to obtain

15 the operation velocities V1, V2 of the cage driving
unit 10. Alternatively, it is permissible to have such
a configuration in which V1 and V2 are calculated for
every combination allowing the elevator to operate
between respective floors of a building (that is, every

20 pattern which allows the cage frame 1 to operate
between the respective floors) and the calculation
results are stored in the memory 17 as a data table.
Consequently, even if the V1 and V2 are not calculated,
the cage driving unit 10 can be controlled by reading

25 out data about V1 and V2 from the memory 17, thereby
reducing a load on processing in the cage position

controller 16.



15 the operation velocities V1, V2 of the cage driving wunit 10.
Alternatively, it is permssible to have such a configuration in which V1
and V2 arwoaalogiBat ed for every conbination all ow ng thePeravet/@s’x o
operate between respective floors of a building (that is, every 20 pattern
which allows the cage frane 1 to operate between the respective floors)
and the calculation results are stored in the nenory 17 as a data table.
Consequently, even if the V1 and V2 are ndt’ cal cul ated, the cage driving
unit 10 can be controlled by reading 25 out data about V1 and V2 fromthe
menory 17, thereby reducing a |load on processing in the cage position
controller 16. WO 03R086932nHPCTY JHES/ D45F8 enjodcwmenti a§ EbethESEEREt
enbodi ment of the present invention, a double deck el evator conprises: a
wi ndi ng machi neinerhions ta dptlbawrcecCkagbeYabeR COPBRELHCHM th two cages in
a vertical direction; 5 a_cage driving unit which chzgges a relative

di stance between upperVhREIPSWRECRARESYNLAD 41ELFe"BOSPYToR COHEr HFFBF

whi ch starts an_inter- caﬁe di st ance adj ust nent ogeratéo ioIfl,the cage
driving unit al?®eedatlthet€ansPIehethh@n’thet GrndihhSrachithe 10 is

shifted 3%2ngﬁnoggfg%?%gg%gaagggégtthFt%hgcﬁogﬁggggs yel.geLty,aperation,

and chan 0 he i nter-cage di stance adj ust nent

operation corrgspondi 0o, L0, B.Heshh0at 1AR 1heor abgpst ghqthe same

a cage position controller which starts an inter-
cage distance adjustment operation of the cage driving
unit almost at the same time when the winding machine

10 is shifted from an acceleration operation to a constant
velocity operation, and changes an operating velocity
of the inter-cage distance adjustment operation
corresponding to a destination floor almost at the same
time when the winding machine changes from the constant

15 velocity operation to a deceleration operation after
the destination floor is determined, whereby completing
the inter-cage distance adjustment operation almost at
the same time when the winding machine stops.

As described above, almost at the same time when

20 the winding machine changes from the acceleration
operation to the constant velocity operation, the
inter-cage adjustment operation is started and almost
at the same time when the winding machine changes from
the constant velocity operation to the deceleration

25 operation, the operating velocity of the inter-cage
adjustment operation is changed corresponding to a

destination floor. Then, almost at the same time when



time when the w ndi ng machi ne changes fromthe constant 15 velocity
operation to a deceleration operation after the destination floor is

det er m newQ oddogrveby conpleting the inter-cage di stance adCEEPIRIIST3
operation alnost at the sane tine when the w nding machi ne stops. As
descri bed above, alnost at the sane tinme when 20 the w nding nmachine
changes fromthe acceleration operation to the constant velocity
operation, the inter-cage adjustnent oper]agti on is started and al nost at
the sane tinme when the w ndi ng machi ne changes from the constant velocity
operation to the deceleration 25 operation, the operating velocity of the

i nter-cage adjise mmdiopemeadhing sskdmoel o réspbherhbieR of kocBestrPat i on
floor. Then, alnost at the sanme tinme when WO 03/086932 PCT/JP03/ 04573 18
the windi ng mackHtRE<GER 8] YHEIYEStFRREF BT | bor CORES et er Boagese

adj ustment operation is conpleted. Because the, inter-cage, adjustnent
operation is cark$ é&%?ﬁ“c%‘g‘?r%‘gb%ml% t%p?jﬁ%tb%%rh‘fiﬁﬁgﬁé? e?‘rll%of t he

el evator 5 (w nding machine) conprised of. accel pon, -c t ocity
operation and de¢ %?%?I?%Jrﬂg’ e@%%? Pt bEr TP g%ﬁ%%lgeogugﬂéogf%Y%%%age
adj ust e is appli t I at pr I do not
feel dis armn@&lrﬁﬁf?(ﬂerﬁl%éﬁ H%ng%%ﬂg%%n 9t?%§?%%gﬂ%?gﬁgﬁggg§%§

executing the i - £RPe, 8 Nind OREEat bR 8R! YelBnt NE gl eyaber ¢
accel eration pe?%%%?@h%ﬁ%#%%@mﬁdvgl ocity can beedr%pped. Ther ef o%[e,

change due to inter-cage adjustment is applied at the
time of elevator operation, passengers do not feel
disharmony. Further, if the adjustment time is
10 prolonged by executing the inter-cage adjustment
operation early in the elevator acceleration period,
the adjustment velocity can be dropped. Therefore,
even a small capacity driving system can cope with this
embodiment.
15 According to the first embodiment of the present
invention, a double deck elevator comprises:
a winding machihe which 1lifts up/down a cage frame
loaded with two cages in a vertical direction;
a cage driving unit which changes a relative
20 distance between upper and lower cages; and
a cage position controller which starts an inter-
cage distance adjustment operation of the cage driving
unit almost at the same time when the winding machine
is shifted from an acceleration operation to a constant
25 velocity operation, and keep an operating velocity of
an inter-cage distance adjustment operation at a first

velocity V1 when the winding machine is set to the



even a small capacity driving systemcan cope with this enbodi nent. 15
According to the first enbodi nent of the present invention, a double deck
el evat or worgpis®as: a w ndi ng machi ne which lifts up/ downPaTaagxo45T3ame

| oaded with two cages in a vertical direction; a cage driving unit which
changes a relative 20 distance between upper and | ower cages; and a cage
position controller which starts an inter- cage di stance adjustnent
operation of the cage driving unit al most-%at the same tine when the

wi ndi ng machine is shifted froman accel eration operation to a constant 25
vel ocity operation, and keep an operating velocity of an inter-cage

di st ance adj ustamstaoperealaon i @PF1aEon v ARSI FRANISSHHENE t HRESR %y
machine is set to the WD 03/ 086932 PCT/JP03/ 04573 19, constant velocity
operation, and ¥R tHe Bperdtt g Cadt dtHT{RRFe t ‘?‘ﬁ?%?&age di st ance

adj ustment operation at a second velocjty, V2 nost at the _sa i me when
the windi ng m@RHECRIhGEs F rHfif? ‘é%jn%e(ljaw ‘g}v%f%%? ya%piél%%mg%%éto a
decel eration operatign after a. _destinat,ion f i rd ne by
conpl eti ng theptjin?ﬁ -ecrég@edi"éjt%‘%%%g B n%n%g%%%%ét?%éﬁa W%SC?O%%\@%E

sanme ti when t he wi.ndi i top i b tyat the
same ti % when Veijdxf]htg? V\A&?\eﬁgmnrggﬁ? ncg ‘?&%%éﬁg%]g %%1151 t %fgalg%z? e%g??% nal
operation to theg gonstaniy Vel 86k tYs ORSE@Eh PRed | hhereby completing the

inter-cage distance adjustment operation almost at the
same time when the winding machine stops.
As described above, almost at the same time when

10 the winding machine changes from the acceleration
operation to the constant velocity operation, the
inter-cage adjustment operation is started and when the
winding machine enters into the constant velocity, the
cage adjustment is carried out at the velocity VI.

15 When the winding machine enters into deceleration
operation after a destination floor is determined, the
cage adjustment is carried out at the velocity V2.
Because the cage position adjusting unit drives the
cage driving unit at the velocity V1 while the winding

20 machine is run at a constant velocity, the velocity
generated in the cage becomes constant and while the
winding machine is decelerated at a constant velocity
also, the cage position adjusting unit drives the cage
driving unit at the velocity V2. Consequently,

25 deceleration wvelocity generated in the cage becomes
constant. Therefore, when the elevator is run, it can

be operated without making passengers feel disharmony



i nter-cage adjustnment operation is started and when the w nding nmachine
enters into the constant velocity, the cage adjustnent is carried out at
t he vel ocwOW3N4693215 When t he wi ndi ng machi ne enters into @#eraPey@sion
operation after a destination floor is determ ned, the cage adjustnent is
carried out at the velocity V2. Because the cage position adjusting unit
drives the cage driving unit at the veloggty V1l while the w nding 20
machine is run at a constant velocity, th (belocity generated in the cage
beconmes constant and while the w nding nmachine is decelerated at a
constant velocity also, the cage_position adjusting unit drives the cage
driving unit atewere Wellds tsrap. adprsEmridht 1y, canr et et el at i B Vet oci ty
generated in the cage beconmes constant. Therefore, %ggn the elevator is
run, it can beRFHAREHTFR holRL Haki o PastenfrS §LePY FERAF nbhy
03/086932 PCT/JPQ3/ 04573 20, even if the cage adjustnent. s C ' out .
Further, the adfW&iTeds %%?tfl’\}erégno%%r‘—i‘%‘?\%r? e%é‘%fyy e&%c%lf%n% %#g?gr

i nter-cage adjust ment_ operation. ear i e r c i peri od
so as to decreéggggﬁ%r %ﬁ%%t?%ﬁlo %%I%%i%%,dééf%%% %@%ngﬁﬁfigﬁéggapacity

dri ving syst em., can.cope w1 i sy &bodien . cTheo doybhe: deck syevakor my
nory

further conprises a Ich stores 1 nter-floor distance information

of each floor é%ﬁﬁh$§%|&ﬂﬁw-tﬂb§ SRgSaPRshEi on control ler 10 may read out

the inter-fl oor stance i nformati on of

The double deck elevator may further comprises a
memory which stores inter-floor distance information of
each floor of a building. The cage position controller

10 may read out the inter—floor distance information of
each stoppable floor from the memory which the cage
frame may stop when the winding machine is shifted from
the acceleration operation to the constant velocity
operation, and calculate the first velocity V1 based on

15 an average of the inter-floor distance information and
an average of a time taken until the elevator reaches
each stoppable floor.

The velocity V1 is calculated using the inter-
floor distance information stored in the memory.

20 Because in this case, any destination floor is not
determined until the winding machine enters
deceleration operation, the velocity V1 is calculated
based on the average of the inter-floor distance
information of each floor which the cage frame may

25 reach and the average of the time taken until it
reaches each floor.

The double deck elevator may further comprise a



each stoppable floor fromthe nmenory which the cage frame may stop when
the wi nding machine is shifted from the acceleration operation to the
const ant weloewosdvy2 operation, and cal culate the first vel @ecirtpodulsstsased on
15 an average of the inter-floor distance information and an average of a
time taken until the elevator reaches each stoppable floor. The velocity
V1 is calculated using the inter- floor distance information stored in the
menory. 20 Because in this case, any desti‘mation floor is not determ ned
until the w nding machine enters deceleration operation, the velocity V1
is calculated based on the average of the inter-floor djstance ,

i nformation of REWILY |'WoiChnFedrehelobgfe Fork FhSTIECE e tOENACIAR Afer age

of the tinme taken until it _reaches.each floor. The doupl e deck elﬁ_/ator

may further corfRFtsel 0D 9B/ DBEEXBedy JP0RF 09393 POIL hbBr SO Wht ¢h €t or es
inter-fl di st i nf t.1 on, of h fl f buk | di h
bost o1 on_cont r 1T Er ety ST batP ot LHE THRRr - TrBoT e sharea ot n8EF on of

h fl f t i f i ndi
Tmchi ne s shi T rTEne e Ohctut diefBSs (hATE PBY Oafp pErdhEl e W nding

velocity  operali g, a0d Al chlahfnd e cREAD ¥eLREHE Yo VErBasede on
inter-floor distance information cofresponding to the destination floor
and a time takep.iiHdlatN6n operation to the constant velocity
operation, and calculate the second velocity V2 based
on inter-floor distance information corresponding to
the destination floor and a time taken until the
10 elevator reaches the destination floor.

The velocity V2 is calculated based on the inter-
floor distance information stored in the memory. In
this case because a destination floor is determined
when the winding machine enters into the deceleration

15 operation, the velocity V2 is calculated based on the
inter-floor distance information corresponding to the
destination floor and the time taken until the cage
frame stops at the destination floor.

The double deck elevator may further comprise a

20 memory which stores the first velocity V1 and the
second velocity V2 for each operation pattern of the
cage frame as data table. The cage position controller
may read out the first velocity V1 and the second
velocity V2 corresponding to a departure floor and the

25 destination floor of the cage frame so as to control
the cage driving unit.

The velocities V1, V2 are not calculated at the



10 el evator reaches the destination floor. The velocity V2 is cal cul ated
based on the inter- floor distance information stored in the nenory. In
this casewbacas®s2 a destination floor is determ ned whenPCREPO/AETNG
machi ne enters into the decel eration 15 operation, the velocity V2 is

cal cul ated based on the inter-floor distance information corresponding to
the destination floor and the tinme taken yntil the cage franme stops at
the destination floor. The doubl e deck el tor may further conprise a 20
menory which stores the first velocity V1 and the second velocity V2 for
each operation pattern of the cage frame as data table. K The cage sition
control ler matiadbrlerrter reperalbent Yol Bhe YRLOSEELRY V elﬁ ity V2

corresponding to a departure floor and the 25 stination f|loor, of the cage
frame so as to EUMeBPOnEHRY chRyetie i JPPYT LA E. iﬁ%rv%?‘écﬁq?Ft%n%}oQ/Z are

not cal culated at the WO 03/ 086932_PCT/ JP03/ 04573 22_t.i f a
operation, but ¥HPFYerbei feed Mt A0 ]il?elgﬁ%?\ﬁ}/naot%stgg §eelb‘§lr)?r\ér£ﬁél oor

and destination flgo% are read out fromthe nmenory so as to performthe
control. 5 The %%lb% ?) Sition controller may accelerate the operating

Vel e o R S
operating velocity of the inter-cage distance
adjustment operation unit to the velocity V1 until the
winding machine is shifted from the acceleration
operation to the constant velocity operation, and after

10 the destination floor is determined, change the
velocity from V1 to V2 while the winding machine is
shifted from the constant velocity operation to the
deceleration operation.

A timing of the velocity change of the cage

15 driving unit overlaps a timing of an acceleration
change of the winding machine and therefore, passengers
in the cage never feel disharmony due to that
acceleration change.

The winding machine may control an acceleration

20 change rate when the winding machine changes from the
acceleration operation to the constant velocity
operation and from the constant velocity operation to
the deceleration operation to be smaller than a case
where the cage driving unit does not perform the inter-

25 cage distance adjustment operation.

The operating velocity of the cage driving unit is

changed at the same timing as a timing in which the



operation to the constant velocity operation, and after 10 the destination
floor is determ ned, change the velocity fromV1l to V2 while the w nding
machi ne w0 03hsd9sed fromthe constant velocity operation POTLRE/ 04573

decel eration operation. A timng of the velocity change of the cage 15
driving unit overlaps a timng of an acceleration change of the w nding
machi ne and t herefore, passengers in the c%?e never feel disharnony due to
that acceleration change. The w nding machine nmay control an accel eration
20 change rate when the w ndi ng machi ne changes fromthe acceleration
operation to the constant velocity operation and fromthe constant velocity
operation to tHendérel BRERILBR 6PBREESOATER 5BCsARCLLLIE AN OPELE T RRer e
the cage driving unjt does_ no ecrformthe inter 25 cage distance

adj ust ment opergPiEH? ?H85568%a§?iac6gwo8pﬁﬁa POPhQICESdeF' i 79GP s
changed at the sapge timng as,a timng,in which the WO 03/ 2

PCT/ 3P03/ 04573 Y9356k i RESRAEAPHe "ehdRSe S F PaREENa Ohed %é‘%gcﬁ?%n opération
to the constant MglQSEEXe?Q%Eghlgﬂagref%gghtg% QQQSQQ%Hin L QCilih OR&r ation
to the decel eration operation. | He accel efation ¢ ange rate of the

wi ndi ng machine is 9,594 «$MRhbar «khan 1ysual ky gt thhal, thmanfAmdnd wence of

acceleration at the tine of Inter-cage adjustnent upon passengers in the

cage can be redyeedieration at the time of inter-cage adjustment upon
passengers in the cage can be reduced.

‘The cage driving unit may drive one of the upper
and lower cages relative to another of the upper and

10 lower cages.

The winding machine is operated so as to settle a
cage on the side which is not driven by the cage
driving unit on a destination floor and the cage
driving unit is operated such that the distance between

15 the upper and lower cages becomes similar to a
dimension of a floor height of a destination floor.

The cage driving unit may drive both of the upper
and lower cages.

The winding machine is operated so as to stop the

20 cage frame in the middle of the second floor of a
destination floor.
(Second Embodiment)

A second embodiment of the present invention will
be described.

25 FIG. 7 is a diagram showing the configuration of a
double deck elevator according to the second embodiment

of the present invention. In the second embodiment,



The cage driving unit may drive one of the upper and |ower cages relative
to another of the upper and 10 | ower cages. The w nding machine is

oper at ed WO 0a98d9682 settl e a cage on the side which is not pPdmiJpexn4syd t he
cage driving unit on a destination floor and the cage driving unit is
operated such that the distance between 15 the upper and | ower cages
becones simlar to a dinension of a floor Qeight of a destination floor.
The cage driving unit may drive both of t hé upper and | ower cages. The

wi ndi ng machine is operated so as to stop the 20 cage frane in the mddle

of the second floor of a destination flaoor. (Second Enbodinent)_A second
embodi ment of t H&SHIBIPITIERT GiPRHT9l Lege %%@é}cibfétﬁ BRNQEYG 17 318 5

di agram show ng .t he confi at i of .a  .doubl e de vat or according to
the second embodiHEHPOR She. qf@é%mw%;bdnﬁ%trq el & T AP et

WO 03/ 086932 P t/JP%S/ 045n?t3 qurattrt] cage ,posi chn %nt %en% éEg[par ed)t h'?o

menory 17 are imncorporate e winding conttolT as ¢

t he configuration of Sfrgeo{ﬂéJ?twﬂ@Qd' @twﬁrﬁﬁﬁl 3éont£&i)éf'ef wor ds, the

wi ndi ng controller | nCOr porat €s the cage si 11 o6n control ler 16 and
the menory 17 angd.dhexndi %&%J@lﬂﬁltll%ﬂ Scsd'f?ércﬁler 16 and the
memory 17 and the winding controller 15 issues a
control instruction to the winding machine 13 and a
control instruction to the cage driving unit 10. The
memory 17 stores data about V1 and V2 calculated based
10 on the between-floor information of each floor or its
between-floor information preliminarily.

With such a configuration, like the first
embodiment, the cage driving unit 10 is controlled as
follows. The winding controller 15 starts the

15 adjustment operation almost at the same time when the
winding machine 13 is shifted from its acceleration
operation to the constant velocity operation. The
operation velocity is changed from V1 to V2 at the same
time when the constant velocity operation is changed to

20 the deceleration operation and almost at the same time
when the winding machine stops, the adjustment
operation is completed. 1In this case, the operation
pattern shown in FIG. 4 is adopted if the cage driving
unit 10 drives one cage, while if it drives both the

25 cages to opposite directions, the operation pattern
shown in FIG. 6 is adopted.

Even if the winding controller 15 incorporates the



control instruction to the winding nmachine 13 and a control instruction to
the cage driving unit 10. The nenory 17 stores data about V1 and V2

cal cul at eaOlwase®320 on t he between-floor information of e&ch/IPdb@s730r its
bet ween-fl oor information prelimnarily. Wth such a configuration, |ike
the first enbodinent, the cage driving unit 10 is controlled as follows.
The wi nding controller 15 starts the 15 adéﬁst ment operation alnost at the
sanme tinme when the w nding machine 13 is ifted fromits acceleration
operation to the constant velocity operation. The operation velocity is
changed fromV1l to V2 at the sanme tinme when the constant velocity operation
is changed to 2B9Ieh8OSEEEIoBr SONGH GperatiCoRriEndla MEErTH UhéSsHH ne

when the wi ndi ng nmachi ne stops, the justment__operation is conpleted. In
this case, the épefafi-or- é‘raﬁ‘esl‘%\%lﬁq%n a8 Ehey '@%dc?&béjﬁicli“gpqthéscage

driving wunit 10 %ri.ves one cage, while if it drives both the 25 cages to
opposite direct 8 §,lnteﬁ]e operation pattern shown in FIG 6 is adopted.

Even if the w nding ciﬂlrgerrol,éhteer C]O%fl%%{reoﬁ{ isého%ﬂ? MO 934 086932 ~ontrol

PCT/ JP03/ 04573 25 cage position coi 6 and the menory 17 as shown
In FIG 75 the SatR Al hechdsueldd oL MAliiRNdrtr ANl neg.  Under the

configuration sh n control signal is output fromthe

wi nding control ligl-ol®orated in an elevator machine room to the cage
driving unit 10 through a tail cord (not shown) and
therefore, the number of the cables of the tail cord
needs to be large. However, because the winding

10 controller 15 and the cage position controller 16 can
be integrated, transmission of information among the
control units can be simplified and further, cost
necessary for the control units can be reduced.

According to the second embodiment of the present

15 invention, the cage position control unit is
incorporated in the winding machine control unit.
Thus, control information is shared by integrating the
cage position control unit with the winding machine
control unit.

20 According to the embodiments of the present
invention, the cage is accelerated at a constant
acceleration velocity, run at a constant velocity or
decelerated at a constant deceleration velocity
corresponding to the operation pattern of the elevator

25 (winding machine), so that passengers do not feel
disharmony in a velocity change generated by the inter-

cage distance adjustment and can obtain the same



incorporated in an el evator machine roomto the cage driving unit 10
through a tail cord (not shown) and therefore, the nunber of the cables of
the tail worodosqerds to be | arge. However, because the w ®dETrAgo3@s73
controller 15 and the cage position controller 16 can be integrated,
transm ssion of information anong the control units can be sinplified and
further, cost necessary for the control u%ifts can be reduced. According to
t he second enbodi nent of the present 15 ifAvention, the cage position
control unit is incorporated in the w nding machi ne control unit. Thus,
control information is shared by integrating the cage position control

unit with the wiGNghethitreveloms &5 G toF %%&%O?Yq@t%-trﬁeecause
enbodi ments of  the present invention, the cage is accel erated at_.a
constant accel &3t i OH Vel Bd G YL F S aa(?%%%g?eefhii et oy t]?/e%?r%le%}é? er at ed
at a constant decel er.ation. .velaqcit o es ' 0 [.on pattern
of the elevator © a(t\%rnd nlgndn;acglnilﬁlnaesk}%éc’)) t g?%)%gts%eng%é@e%%ﬂr;ﬁ&?eel

di sharnony in a.,ygl; 'ty.‘;g}ﬁrigj_e 9en he; d : cage.di stphce

adj ust ment  and an lgﬁit’aien t he sane %%%%%%%2 Pé%rgé%3§045e73 _Z%é]f eeling
of travelisng as K didaryr £l epatiale BASAUSS: ddiee] i LF &R S ange

adj ust ment starts before the elevator (w nding machine) enters the

decel eration peHdes, e vd1ddiecadiiuaiqenit ditsd antge bet weiesn t he

adjustment operation can be suppressed. Further,
setting a long inter-cage distance adjustment time can
decrease the adjustment velocity at that time. Thus,
10 even a small capacity driving system can cope with this
elevator system thereby achieving reductions in the
size of the power supply, the number of power supply

cables and generated noise.



5 cages is large or the elevator deceleration period is short, the

vel ocity change at the tinme of the adjustnent operation can be suppressed.
Further, woaBsd9g2 a | ong i nter-cage distance adjustnent tiPeE/Jeedn45hecr ease
the adjustnent velocity at that time. Thus, 10 even a small capacity
driving systemcan cope with this elevator systemthereby achieving
reductions in the size of the power supply,, the nunber of power supply
cabl es and generated noi se. WO 03/086932 Pé%?JP03/04573 27 CLAI MS 1
A doubl e deck el evator conprising: a w nding nmachine which lifts up/down a
cage frane |oaded wth two cages in a vertical direction; 5 a cage driving
unit which changes a relative di st anck Befwéelf §pper and | ower cages; and

a cage position contrflle ﬁhicg s%ar%s n_ipter- cage distance adjustnent
operation of the cage driéi ubL geg nﬁg?vﬁ °thE°% %éS?Pﬁe when t he

W nding mmchine. 10 1S, sRLALEA Rom AN agEeLET 21400, ARPRALKOR Laca pegsLant
velocity operation, and C anggs an operating veloci of 't he“T'H er-cage

di stance adj ust nRlqORel AL Ohyo COLEESPANT NGoLE; @a degiination, Tl oor al most

at the same time when the w nding” machine changes from the constant 15
vel ocity operation to;acdgeehesath@nuAberahien ahbffest Berdegtipati on floor

is determ ned, whereby conpleting "the inter-cage distance adj ustnent
operation al nostgpdtance between upper and lower cages; and
a cage position controller which starts an inter-
cage distance adjustment operation of the cage driving
unit almost at the same time when the winding machine
10 is shifted from anﬂacceleration operation to a constant
velocity operation, and changes an operating velocity
of the inter-cage distance adjustment operation
corresponding to a destination floor almost at the same
time when the winding machine changes from the constant
15 velocity operation to a deceleration operation after
the destination floor is determined, whereby completing
the inter-cage distance adjustment operation almost at
the same time when the winding machine stops.
2. The double deck elevator according to claim 1,
20 wherein the winding machine controls an acceleration
change rate when the winding machine changes from the
acceleration operation to the constant velocity
operation and from the constant velocity operation to
the deceleration operation to be smaller than a case
25 where the cage driving unit does not perform the inter-
cage distance adjustment operation.

3. The double deck elevator according to claim 1,



the sane tinme when the w ndi ng machi ne stops. 2. The doubl e deck el evator
according to claiml1l, 20 wherein the wi nding nmachi ne controls an

accel er atworne3/ogdedange rate when the w ndi ng machi ne change®CiriIemm/hs

accel eration operation to the constant velocity operation and fromthe
constant velocity operation to the deceleration operation to be smaller
than a case 25 where the cage driving unit:g?es not performthe inter- cage
di stance adjustnent operation. 3. The doubl®® deck el evator according to
claim11, WD 03/086932 PCT/JP03/ 04573 28 wherein the cage driving unit

drives one of the upper ..and | ower cages re|ative to another of the upper
and | ower cage§§h%8£ CRR BT REKVEPEVERDY REEBREI PySt Of cFAf maber 5

wherein the cage driving unit drives both of the uppe and | ower cages. 5.
The doubl e deck Bt v%?%gka%%%?%iE%fézﬁ%?éF%13?0€#%£t%£rt%%nﬁp?§Fn@n§
wi ndi ng machi ne gﬁwgfoé #Qét which controls the velocity of the cage frane
by driving the W nding hmachi ne, the w nding machine control unit

conprising the cage pgsitigp &ﬁmgl ?ggktele%térdgeébfdggggﬁg' Sygglgfeé,mh

conprising: a w nding nmachine \ ts up/down a cage _
two cages §n a vwghdicah dhée6iiOndr Ipi By Cager daitwélgdy@tﬁ ¥bi ehle chgpees a
n

rel ative distance between upper and | ower cages; a
and lower cages.

5. The double deck elevator according to claim 1,
further comprising a winding machine control unit which
controls the velocity of the cage frame by driving the

10 winding machine, the winding machine control unit
comprising the cage position control unit.

6. A double deck elevator comprising:

a winding machine which lifts up/down a cage frame
loaded with two cages in a vertical direction;

15 a cage driving unit which changes a relative
distance between upper and lower cages; and

a cage position controller which starts an inter-
cage distance adjustment operation of the cage driving
unit almost at the same time when the winding machine

20 is shifted from an acceleration operation to a constant
velocity operation, and keeps an operating velocity of
an inter-cage distance adjustment operation at a first
velocity when the winding machine is set to the
constant velocity operation, and changes the operating

25 velocity of the inter-cage distance adjustment
operation at a second velocity almost at the same time

when the winding machine changes from the constant



a cage position controller which starts an inter- cage distance adjustnent
operation of the cage driving wunit alnost at the sane tinme when the

wi ndi ng rmeiohiBgs92d) i s shifted froman accel erati on oper at iPeR/JP@B/@5T30NSt ant
vel ocity operation, and keeps an operating velocity of an inter-cage

di stance adjustnent operation at a first velocity when the w nding nmachi ne
is set to the constant velocity operation,:ﬂyd changes the operating 25
velocity of the inter-cage distance adjustment operation at a second
velocity alnost at the same tinme when the wi nding machi ne changes fromthe
constant WO 03/086932 PCT/JP03/04573 29 velocity, operation to a

decel eration opefati o afIRFE A 1YLst] fatFSreFF R ¢R Weed MM P wder2by
conpleting the |nter-cage distance adjustnent.operati.on alnost, at the

same tinme when t eeétvﬁnrla?ﬁlﬂogn rr%]z% ‘he' St J%e.m%mﬁd’rh"gh%%Yec%I% SEtd at'dr
according to cl aj _ t ri sl ng: I S
inter-floor disﬁfmé} ?%\cwééé?%#?%;ééiﬁg??éﬁé:%ggy%ﬂ%ﬁ?P%?%%?gd%% g erein

the cage positi ContiQl l@fed 8ads Willaflle hddiind | @05, 40 di stance
information of each stoppable floor fromthe nenory W%lch t he cage frane

nmay stop when the w ngj ngrh&e&bhbEe | §eshi &1 8Fat6PMERErACEE! €5AL1 QMM 6,
operation to the constant velocity operation, and cal cul ates the first

vel ocity based ofumthewer@gerofiide i nter-floor 15 distance information and
an average of a tinme taken
a memory which stores inter-floor distance
information of each floor of a building, and wherein
the cage position controller reads out the inter-floor
10 distance information of each stoppable floor from the
memory which the cage frame may stop when the winding
machine is shifted from the acceleration operation to
the constant velocity operation, and calculates the
first velocity based on an average of the inter-floor
15 distance information and an average of a time taken
until the elevator reaches each stoppable floor.
8. The double deck elevator according to claim 6,
further comprising:
a memory which stores inter-floor distance
20 information of each floor of a building, and wherein
the cage position controller reads out the inter-floor
distance information of each floor from the memory
which the cage frame may stop when the winding machine
is shifted from the acceleration operation to the
25 constant velocity operation, and calculates the second

velocity based on inter-floor distance information

corresponding to the destination floor and a time taken



until the el evator reaches each stoppable floor. 8. The doubl e deck

el evator according to claim®6, further conprising: a nmenory which stores

i nter-fl o80odiosvance 20 i nformation of each floor of a buiPCaires/o4arsd
wherein the cage position controller reads out the inter-floor distance
information of each floor fromthe nmenory which the cage frame may stop
when the winding machine 1is shifted fromthe accel eration operation to the
25 constant velocity operation, and cal cul ates the second velocity based
on inter-floor distance information corresponding to the destination floor
and a tinme taken 03/.086932 PCT/ JP03/ 0457 3 ntil .the elevator reaches
t he destinationupxggrihf é%ﬁ¥%ﬁﬂﬁﬂ§?%ﬁ%¥séﬁgﬁégﬁﬂnéggﬁfﬁi Y5 claime

further conprising: a nerm{é/r%éﬂbciké s&%]gseltgy?a%g Sécggogfc%f%j% Ye a4 } a6’5

second velocity for each ope on pattern o e ca ne as

tabl e, and mher%hgt%gg.Qgggﬂ%§y%§xwlcontroller reads out the first
vél

vel ocity and the second ocity corresponding to a departure floor and

the destination floqf RfndHe Afde SRS RS t0-LONEDcidP dhie ©age
driving unit. 10. The doubl e deck el evator according to claim®6, wherein

the cage positi @rceat A l®RSiBL@RIrralds dgwratoRat dd it meloEithe afadde
i nter-cage distance adjustnent operation unit to the first velocity until
frame as data table, and wherein the cage position
controller reads out the first velocity and the second
velocity corresponding to a departure floor and the
destination floor of the cage frame so as to control
10 the cage driving unit.

10. The double deck elevator according to claim 6,
wherein the cage position controller accelerates the
operating velocity of the inter-cage distance
adjustment operation unit to the first velocity until

15 the winding machine is shifted from the acceleration
operation to the constant velocity operation, and after
the destination floor is determined, changes the
velocity from the first velocity to the second velocity
while the winding machine is shifted from the constant

20 velocity operation to the deceleration operation.

11. The double deck elevator according to claim 6,
wherein the winding machine controls an acceleration
change rate when the winding machine changes from the
acceleration operation to the constant velocity

25 operation and from the constant velocity operation to

the deceleration operation to be smaller than a case

where the cage driving unit does not perform the



15 the winding machine is shifted fromthe acceleration operation to the
constant velocity operation, and after the destination floor is

det er m newo oclosrages the velocity fromthe first vel ocityPCa/Jrhso4sescond
velocity while the winding machine is shifted fromthe constant 20

vel ocity operation to the decel eration operation. 11. The doubl e deck

el evator according to claim®6, wherein thqﬂyﬁnding machi ne controls an
accel eration change rate when the w ndi ng nmachi ne changes fromthe

accel eration operation to the constant velocity 25 operation and fromthe
constant vel oci t%/nto%)erati on.to _the deceleratjon olgerati on to be smaller

than a case wher& Theddyet i F Ty Th = TR noRe et ¥ m t he WO 03/ 086932
PCT/ JP03/ 04573 31 i er-Gage i nee .adj { operation. 12.. The doubl e
deck el evator accor dllrﬁng to cl%&nﬁé &%]gréelfeﬁ‘;ﬁ% c%g%oﬂé%r\l/? N Uit 318 Pves

one of the upper,,and | over 2 Sc(iaﬁ‘féﬂicj;v@niﬂ’ Fhprher, éé?ﬁ%%@ gpd 5

| oner cages. 13. The doubl e evator according to c erein

the cage drivinganiiifowld V@sydothe it {he UPPSot1Rd b PVl CagSsS- Afa The
doubl e deck el evator according to claim6, 10 further conprising a w nding

machi ne control Ibvdr WHgds. controls the velocity of the cage frane by
driving the w nding machine, the w nding machine control unit conprising
t he cage position cdrirolThmidouble deck elevator according to claim 6,
wherein the cage driving unit drives both of the upper
and lower cages.
14. The double deck elevator according to claim 6,
10 further comprising a winding machine control unit which
controls the velocity of the cage frame by driving the

winding machine, the winding machine control unit

comprising the cage position control unit.



