;1] e3ewt <6r TKO Speci fication as at 25 02 2003 MOT

SYSTEM FI ELD OF THE | NVENTI ON Thi s invention rel at ggp?‘ghgﬁ%yg?{%v@%
novabl e rack system conpri sing -1 f motor-driven racks which are
controll ed by a nonitoring uni tmwﬂmmmm&ﬂﬂrl ocation when there is any
problemw th such racks. DESCRI ATED ART A plurality of novable
racks housi ng books, documents or v#@i®®%ls objects are installed in a packed
state and are released fromthe packed state whenever necessary.
Specifically, a vacant MOpQRePRAMENeMPVABAEeBALR FYSREMof a particul ar
novabl e rack in order to load or unload objects, so that a limted storage
space can_be effectively used. Sone novable racks are driven by a notor. In
a rmovabl & TEEk %@/sq{lﬁnn\ﬁvw space should be available in front of a
particul ar novatiies riackentierre dljaris @5 & Inoaoad-dyiwi eadebld nrddie case

- of a notog-dri ahl e r Pt iLhl e r vacant
cpace at ol FRAEEat s B P ELEY of e RuP R et rp O BLTRELE 21873

di r ect i oncoOmtpdi ked lyey mehnsdiat ey novedh eer emo ee fiared iom whenhdsdze of t he

vacant spagetQ beopi &Ray£ch afitbi? pasidional rel ationship between novable
racks. The novement of the novable racks is controlled in accordance with

t he det er PSR PEELN tQF BN TRV e rack is very heavy. Wien such a

novabl e rack stmApiaraYitido MddvdIeksaand NGls DMG HIHKRGt SokbarREREstdier eon,
it tends to frodu%e a Iar]gé ki neti.c enerqgy.
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speci fied posi, he novabl e racks are inte ed, and canno

in order ¥eckanmrdelehovnad apusdacs eRlectf fertdmt pdsmiited skerage
resetti ngspRes atdPmhd %f&%bft@ir@@?- ukHat hesomd 10 vakke haekaisvapved to
narrow t he wor Ki ng space where the worker is present, the worker manually
or bodi | y°¥ ofiche5%% safety bar switch Specification as at 25 02 2003
hori zontal | y atlmchedwooraidllee fackt ageteh,t ke vavabt espack whdulwhilséd he or
she is workin The, in vabl e rack,is innq iately stopped..T

f or egoi ngggé g?g’/l%alrnwgfxv/ﬁ r%‘ngi%saaﬁ’%%th%%¥%¥ n\1/§?*|Ve‘-’lndlae e rC\eﬁi ‘dheggj 6ejk?: e$§SI eft in
t he wor ki agesipzoied br wnkbdtaded ase Int hive sfset p fhmmodwirt-cir iivenopevalp ke t o
stop a patt} I vabl: ;{éﬁ | i d Ve A r

directi oniégg?ﬁétgggrg?ﬁgr#o abnfg;&&éggfg?c%s%v%%ﬁmt%%ére gteaﬁgg%li_ﬁadt he

wor ker t oPPEALEORF o3 IHel Gibkad ARG Vapacer Hek e aBpaisideaR@ k3162 CERENf or ei gn
obj ect toihewheaRvered heHAOiT@MBe de ea;}a}‘at%r ,de&@rﬂﬁ%rezglle6ﬁyt]f€@d5ﬁ‘éﬂils|obe |
reset, and _a nornmal operation node wi e.resuned.. In.a further exanple,
Chere i o EOROTSTaaF | AT SrPaBF oo T SRRES) <A RORT 4R A La560F b BRAAG
suspendi npetwaehi novasleroackied iThomisrentantstodp ther ackabiat reskbeinag noved
In aCCOfdéBﬁ%EMEQdaiB' BEEofagﬁ??dwi\:fl %hé?ﬁ@@grﬁgﬁgéngeéﬁlt§§ged to
prepare a working space at a different position. Sone notor-driven novable
rack systems enféchmgabdsunackindeveprttgaasiy -ar WapngEiGbaguoeakle raekchi mes

are rung wheprtBOMabiBgIwLKE BoSkdeiY vENieshs DR tisS 19aaRdMerakken) ack
systemin, er sounds when asures

i ch I b .
Shoh as. bl KEPPACKS BARRILE &1 KB et PR whbds ORLFBRaFE an
obj ect samdwyclimigdetweef avpakentismaaghe veaokssn snchineswabsatatksbar
SW t ch 'SIBPSESQ%%%&J dnd Endt Ogr%ﬁﬁeHBVFHg F S¢S '%é}l‘% A4 9k the
doubl e conmmrand, "ei ther a el or bhzZer Wil e operated 1 n some novabl e
rack systeésnaAlyepreiided yith swvarietd eftsafrtyinitse giNeheampadgps or on

a noni tor oﬁic%pé %rkii&gpéﬁﬁée%cs b'%,% fa‘%%%’{: %@\%ﬁééiﬂeé'ﬁéé@tiorﬁu'ﬁﬁer,
bot h acoustic. and visual™ alarns”w Ipl be gi.ven en there is alpc{eorblt%m

rel ated tBOYAPIFeFAChE AF hardeTdRFksctheANHr SRRk Pe moved in o

form a new working space at a different position until a
resetting operation is performed. Further, if any movable rack
is moved to narrow the working space where the worker is present,
the worker manually or bodily touches a safety bar switch
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The motor-driven movabl e rack system usual ly has a o dcajosd
functions as descri bed above. Therefore, it nmay be g’:‘:ﬂ?‘?ﬁ%a&]ﬁ%agor the V\grker

to make full use of such conplicated functions . For exanple, the worker
may be at a loss for coping wwth a case where novabl e racks are suddenly
stopped due to the operation of a safety switch or where an alarmis
emtted. 2 Specification as at 25 02 2003 Sonetines, the worker cannot
resune the ordinary operation node even if there is no grobl em Needless to
say, the "izeiRldperitrchedthdthenérpasagedetiftia mgvppssl €ask ¥idder cone.
Wth a cvmqnmemilﬁ@algr_nm/fa@hl esr a@e]ﬁyﬁj,ethﬁﬁem@s@EFn&gb@lle argaigntiﬁnance |
per son, 0 W, vise how to_cope with the p m usi hg a tel ephone, an
Phen wi | B dabsh 7E0PRE % neT (8 eroRe dF 1S (o7 e PAF oS HEBFD 1§ R 1He

probl em udefmdcedear §. £ dheign b jitntienbace jpethenwonhkbagt opdde. user and

i nspects % r S [ e .Q the ' r st, nost
of probl eérrl‘{sﬁ}:_g% ggl‘sgéugl%lléy %%eﬁggt%a%eiggg?ﬁyagea%e%%&{%eéﬂsgrggﬁn

accor danqeuii ¥dnladre meyailenaresk pertsian! si§ meidaudia ewye lim ramevsases, a | ot
of tine and JMNdh B £ROSYPEHa oA bE! 85 chlorlfs cys &hiddeguatifleny

under st ands an, operating state of the novable rack”system and accurately
i nforns tHRANEEHE S OPRS P e R ME Pt WRK Y 1SRG RS wor K,

the mai ntiekedIsE: REIEEN At heNFbi-éGynt BBjHEEr thoe teerilerdd WHdr & fxeonpr obl em
Then t he ,fé_zer c&g easily overcone th%ﬁpr quoleg]f;(i n aCCﬁr dance with the

i nstructiohs S*Howeve?t FICFISPHEoSE % &t pettthe &8&r & 4'¢ ly
under st anepe et operbdea gy st atlee afegureedrovabl e rack system Even if the user
correctly U“derrﬁ%eﬁrﬂ&éﬁber ORERAL L NG bl £5 A md D6 TRV AL L 5K 1 8YiSi&m and

reports it tot mal nt enance eréon, the mal nt enance person sonetl] nes

needs fur$hetemetid | shicht e dpubieragmuaade suspending £48etippe is

mai Nt enanseoPEAS@ANAEId 0t6 ¥R & rlalb& HSSF 18 iRy mdhéd inWEeRd @dhdS
cont enpl a‘;’%e&ll n qQrder to ov | ens of the rel ated

rcope the faoregoi ng, proh
oot Cana ¥ A STG9% FORBRBG! dok 2 ROCOPSur DPBR B SR KO STRATS hat
enabl es aamabnk EM@nspeaPer sOna adilf feremt aposi t ot e pl ace to grasp operating
status of the vabl e .rack, syst em and.to r l. L.t h ctually
comng to a si Pée)oﬁ\ﬁen}oetcﬁgirn%’vearb gvrgg%ka Jé%é?erfﬁe#%%&éﬁngé&én%&ﬁ%&mhi ch
control svgfelspaahibularasitiietédnst redesddmey chSUAVARY CORFIIHE WINVENTI ON

Accordi NGnbPag1 &l Labykeatr %e&fngf hRJW eNtindhe LRETSMS MoPHhAEdrack
not or-driven novabl e rack system conprising: a plurality of notor-driven
novabl e r 8¥RECBrIHATEFsAdRebY Tings 9 aPREFFT SAUNGP YESRt eBSTONSH03 at a

user' s smé&sutegoshcil asandvinyg fdclpmMacdudrty intherdevrerenitebéakbeanovabl e
racks and formng a workin aCe necessa f.or, | oadi Qr..yn j

oy ot o bubBkEr e 2By A0 AR SREERT ARt Rt O et RRIRRT | L L
renote pl asekapdorohleaceisafety dax switphohe apetrader idaredeon toperapi ng
status of tBQemBQY?Q: £abREKs fhat,Arg Jndgr t%%nthbl@f cbhfagant E@knaection.

Thi s arrangenent I eves a_mai ntenance person fromcomng to the user' s
site in ofdesll PnoPuzesFewhhy B ciHeemtad LRes Ao AR KasKs BERT NN

accor dancgiwethadi §829N0y{ £3d Lrigd il itpl e ph o nep d tiweik bifeyaiyes o 3€i 0
t el ephone_net vvoEk. Thi s enahl es_the Va]ilil e.rack s stemtg__.be ;}gnngct ed to
the terni AaPORECPRITIBIAY FraPdags; Eg*f & T E505E 1efnbrfcat a

reduced c@stthho,t bbépheneukicne wnbl vileundécedsamy Wollt hesgpuepowben
there is a problem related to an overheated motor and other
problems.

The motor-driven movable rack system usually has a number
of complicated functions as described above. Therefore, it may
be difficult for the worker to make full use of such complicated
functions. For example, the worker may be at a loss for coping
with a case where movable racks are suddenly stopped due to the
operation of a safety switch or where an alarm is emitted.



According to a third feature, the novable rack syst I
transmtter for transmtting control data of the m&gh%lgé%uggkssh%a e

t el ephone network, and another nonitoring unit attached to the novabl e
racks for the purpose of collecting the control data of the novable racks .
When there is any problem the user can determne a kind or type of the
problem and cope with it w thout any assi'stance of the mai ntenance person.
Further, the user can overcone the problem while observing data displayed
on the msedrinesndthemankeracanpohines ueet haonddmaryeoper abHommedehser ves

the data &iespliay athetle Le dSPUSb 1AL NRRA18E]! kof Waklieihet R dTRaRyenance
person dlqé%at ched to the ser S site can.quickly and appropriately identify

the probl Q&R Re BfETURSh I ilnG PFEOISH d6r OV§ LGME -at t he

user's site. Imléthf@ldfotnh'efrﬁabwaa b valhiee ra¢&Ndyiem,! BReGEr Mhydatla from
t he transm ter n ain datahconc ni ﬁg abnprmal states of tt{g}ﬁrmvabl e

racks, wiit & rlm,ter} %r%?fl’t he ?m‘i’ﬁ'f r FRGT T oVoFot HSPSUP%&
i denti f yipwplal g @tsllem antehephonepl and ddlersydtldnbeVili spatEhéd it d édteur e, the
moni tori ng, did s%:[te{ *l% Le/HLe Bl 8%51”@%: g i&ﬁ,mlnfa' f

transmtting control “signa s to the rmva | €' rac systemwa |'ephone
network. 4 ﬂ@‘ﬁrfFbatmad-ﬁlt@éla@tc%el-)?o@meﬁht%t@ﬁa‘bﬂ%aﬂﬁéﬂmse rack

system tOtl'Q?n@Q@Ul@' 86k Gy tiehe1 h e dB gl s £ Bl P Rs 3 st he ﬁ@get emdstace on

t he basis trol data received therefr m BRI OF THE
DRAW 1G5 75 §7oP a8, i iete L P RO hg ema%fm%ﬁ? foaes
nmot or - dr i e rcoalsdne e adkhsylsé ema iadearadi gy pea sbhé si hnehtuobioksg. Th shows

the conf Lasiien.of 2 Mall &:ackymRiBhenance Lelespomunl cati b oystem

whi ch serve tor i ven novabl e rack system Fig. 3
is a bl ockEf onlmgrtmﬂrsw&ﬂqugﬁt@lcfomdelrsst;aﬂdemaaf ophrambnarsHate edf Mdvabl e

rack systgiyalb]d- r&t1s R Calddy a%%‘ﬁ%tteh.?/ Efﬁ'f@rﬂ@rttl% hdteh FEyARkE rack
mai nt enance t el ecommunicati on system @gl shows the_sequence of one

oper at i orP#P}L OFj FUCK ashpke PW@rs%&Gérﬁ OB BRI R SHEMATREIAREE Fig. 7

shows t hepsesitieres DhsBrigt tdher uspemiw 0o crmademEhg:heBpsbbmemdl STHébut i on

of target data in _each of, the o erat on m) c;gows ex 1I;1es of

data on %Mﬁ&rcapsﬁ%’yly BV§E f@es{étﬁl%r% ?Leﬂn} §7ngaho(§/%r aCﬂﬁﬁJHll atl ons

bet ween thestmuebiens acliceesteam andia mtmsahmmpoexmgcumhe upeg.td1l shows

har dwar e gi vahl t | ON OF
%ﬂ%&%%%ﬁ%&kﬁseﬁgkggn%eﬁ%l %‘% & YK @ﬁ/é fSat R E

THE PREFE gurati a not or - dri ven novabl e rack
system 3 SWHteBe de&t ilfedhei @ﬁerﬁetf@re@y élrﬁeg@tanﬁe 5he amer®eiv¥ring to

Fig. 10, éhetémtdzr dnevecrwmebl fatRCls ytere Muddi S:eq‘dlﬂit%c'tﬂd td athe
adapte to_a term nal equi nt 1 I‘OVI ded at_a manufacturer's 83;

deal er's @?f’ét?ﬁﬁPF%dpﬁﬁéo e AR PR I RE R RaPER
vari ety ofudaharcdetbelexcflaugedoﬂnatammgtshtmtnsovalilne sugbk asggsem ghand t he

remote tepnipal,eulPPERL oL nUSi PY Bohe! £BNERE BELWPLKsite.

This invention is contemplated in order to overcome the

foregoing problems of the related art, and is intended to
provide a motor-driven movable rack system that enables a
maintenance person and so on at a remote place to grasp operating
status of the movable rack system and to overcome problems
without actually coming to a site where the movable rack system
is installed, and to which control signals can be transmitted
if necessary.
SUMMARY OF THE INVENTION

According to a first feature of the invention, there is
provided a motor-driven movable rack system comprising: a
plurality of motor-driven movable racks arranged side by side



The rovabl e rack system 3 includes a plurality of V‘%%laéiﬁ@ﬂf@ﬂaggtvmﬁéf()@d(s

that are juxtaposed and actuated by a notor. In response to a conman
signal, novable racks are noved in order to forma working space

t her ebetween, and | oad 5 Specification as at 25 02 2003 and unl oad
objects. A communication controller 4 stores general data on the novable
rack system 3, and a variety of data concerning problens, history of
probl ems and so on. These data are transferred to the renote term nal
equi prent2tiayiser'fesiEpépheratiel ikt iamdorerpniere ek inhihedepNenasnt 1

i ncl udes @ daleampABEESTAGK$IMHd FoaRdng AU A10INP sphicehndbepkays govariety
of received data. The nmintenance pelgson anccilsso on can understand how t he

movabl e r IRELEMBL AR PPILLES, PR E Fe d5S4 - IJROYIRL & SACKSF 3 a from
':)he comnm'mmm"mieﬂylmnﬁrtl EhséalIban?ja a/ezreltmithecgmei aﬁai@@lihécteﬁt@bl i shed
et ween a_wuser, t.el ephane set and_a tel ephone set 7 the r te
Cor mi nal B TP OB o R e PREoLSEFERSY FIEGAR @ ha i Sibhce
person ofracips obham areanndper gontgodt atfe tife tdentwyhbsectbok. syBissn 3, and
the mai nteRANGFLRELS Wbl fo ALl |0 LW drh £OPRtislh tebenCUERERY PEOPhEM

Further, the naintenance person can analyze the inforned opefating state,

predi ct PR ObABLESPEBRTERT RAPYHITU ARYHRE AT ABvERD M2 LR ¥#CK he
current sipdéeeefore such a problemoccurs. Fig. 11 shows hardware

constituting the novabl e rack _system.i rder to_clearly. indicate the
Concept shon 11 AeOTaRCeHEe R e aond AR duqbfip e LR R et

per sonal maybet 2iradiasteal ephengnetesaikng Thik,ermirdanthe Mbvadieecseld to t he
per sonal 0 r. L smttin r | Vi at a

S anal o v 2o FRb o B SR S e AT s BeEFe SRR et S

t he noni t e 6rddhovkelepiore nOjworkmt cornduaatke sas tronNeotehgrhane

together wWith @ipiipkehelesReLG ELRILhOsFhlrpdle.the user has a plurality
of bl ocks of the novable rack System 3. Each bl ock of the novabl e rack

system 3 i s coRfFerfiéeRdasoa autiftirGrieatuiirantns paeeakhte f BrrkdSBEEfBen
novabl e ragkshen Eachudéock.t rarthanli toad 1 df o renamistdtitdmgmednte ol5dasa

provi ded for, each block of the _popvahl e, rack t 3. _Theref.or
pl ural i tyogf tﬁSn%X?gg?i gﬁckﬁdﬁﬁgs%ﬁg 5?2888?1’%%0?%}5‘”{36]‘{ hggéo%grﬁ)ﬁlﬁ(ezgti on
control | emorivpaingcaniir thadiod et wekmoTabldaracks ofan tive phepose

conmuni cagie 101%6151{1% %E_e‘hc?ﬂt?rélr ansaid# edetddinLd @geke e ghegg@ui pnent

1 via the nodem ecification as at 25 02 2003 11 and the tel ephone
network. FRe2BEnRuAPEal: ofhADESPESCAB delrifitiea iME ST tomcert4thfd modem

11 consti b¥bpianm, ada eboBedtwiltle Usehrirddte. aky Plafsaistathcembeti waat of

the inveniion. wll be describ%d wi.th reference to Fi gs, 110 9. Ege

enbodi menP2dAGRAPFERYGESA i s FUGS T U RE WP TaC B PETEE F ek BRPPSF sy st em
30, a novahliéer ackhsaiviirenandet 4 el ddepiragiedat ioon syis¢ enmdfitoal | edntdhe

"mai nt I, i i 40" - Th
movabl o 1 AR R A T e e L et em 3

which is cdspdsygdofat fihg akpmptel hotakieriven Abkabl efveehara2thed
st ati onar yafi aeksadte bRrkesPanspatenadcesmend sigrad te fmMigud ok iwor ki ng

Space bt leel cel oL IBNeDl seracks, PhooLIsh EaTIRIC L ngle s {hgrab! e
observing the monitoring unit at the user’s site.

In a fourth feature of the invention, the control data
from the transmitter may contain data concerning abnormal
states of the movable racks, which are received by the
monitoring unit for the purpose of identifying a problem in the
movable rack system.

With a fifth feature, the monitoring unit at the remote
place may include a terminal unit for transmitting control
signals to the movable rack system via the telephone network.



In tHe enbodi mrent shown in Fig. |, a fork-lift trucksﬁ?i gﬁidﬁsa%%-tflofﬁ(g@ri tso

| oad or unl oad objects onto or froma novabl e rack. adio term na
operated on the fork-lift truck 35 in order to transmt various comand
signals using a radi o comuni cation . The mai ntenance tel econmuni cation
system 40 includes the nonitoring unit described with reference to Figs. 10
and 11, uses a radio tel ephone network, and also has a data unit 41, a
radi o tel ephone set 42, a radio repeater 43, a personal conputer 5, and a
nmoni t or GRIFHhENFPIES EReaBRVEBhEr BACK SHHRMBET PansPBEECHAEE ThA tiHhe dat a

unit 41. thenidatiia eqi@ pheer htansd aldnRi d p1hhe HerIRNakssanpet&ntxyi a the
radi o .t el ephone 42 Z%ﬁqias a_personal handy phone (PHS) or a portable
digital 6§§ﬁ%'ﬁqﬁﬁlv q%ﬁﬁﬁ# Mdigital data, the radio repeater 43 and an
or di nar y BRI E® IMESCREATION . OF NEH D eyFAWENGE onput er 5 and nonitor 6
constitute thequpito.in i The fork Lift truck LS provided with a
termnal 37 for r z:ild:j'(sj %Aﬁ{%%%*g,&rrleeg ﬁ(lg,lto\‘/'\%rnlg) gﬁ?hgg?g%%ﬁ%l% ﬁ'Mansm ts
and receiyaotdat-driveandovabie aadk syssempaocessbng 5b thetimverstimr k syst em
50 . The networg sysbempO,$0M¥yd Sesnirhgut-gkiLpal LEhgat) as at
25 02 2003 proceéior 51 (e. g. a pgrgongP %g%%ﬁte?g,Eﬁﬁﬂggb%%%tréﬁgk
processi MPLHIRNARC] L)L ORIl 1 R 8T WkFeci¥EVed ahe thedHa nal
processorpHdt ird tthd ehepheordr iedatidvadle &5k Hpdtdmocessor 51 and the
novabl e rack cqptrob S stg 3 &re usuah#égh?sta | ed ig a marehgu e 20. The
network system 5 i i%h g]og 12880 § BRYC RN PIS YSFEFbPECHRE st or ed
in the wanehousdr 20en fovalll s hoask asgpeanf i ¢ exanpl e of the novabl e rack
control systemg30. and I I rgg&' ti.on.s e In this
exanpl e, an or&ﬁﬁ&f& F%P%ghoﬁggﬁg M%EE&$§€%€i |g%§gu#ﬁ§fn%§éﬁﬂ%é%%%i
control sYya¢kem3miemprescselepbmnanlegtivdnbsvekemof notor-driven novabl e

rack systems 3.pEachs bhagks i nied uslesudn il WAl bty Gfe PRVADL enddcks 31, 32,

33, ...... arranged side by side. Each novable rack 31 is provided with a
mai n control paned- 2 SheWs i Re SRR ChedP HRSAPREFARICD MPRL r emai ni ng
movabl e racks 32ig337 asttbwed tire iseeacireblodclk dnethakl eferheionubeod®yvabl e

racks". Each ofF£ ?Eﬁg %%Eediagks 3

32 3. ... has_a, control ul e
constituted by @ <ircait boar ,%RP%%O%O %%@Irsgetthe Sggr]a?ieo%dbf)fggg%
nmovabl e ree&raThennpddesovabl e racks 31 respectively include comunication

modul es 15, whi g, comsii bk e nheagl t - € ggy%gication
network is conne%?ed t% %he %oﬁ%?%aét)i g%ég%n@?o | eJ?n_%lt?ﬁ ?ﬁe adapter 2
shown in Figs .Fi910lGrirhematicallsmaifwsaciosmugdsaitdonsr betvgeneehs and

stores gaﬂ@{%a}bl@'aiacﬁnsyQEeﬁDaﬁ@ g féﬁ&téYﬁbﬁﬂﬁoﬁingoﬁhiQL dat a, troubl e
data, and so on Theﬁ g ta are transferred to the renote
I

. ] er m, nal
equi prent 1 vi a t%e e gt - ST ARA dEr,let’P?S%aHéﬁFéVe?
transm t smbhebtentaok dasaemf t he novabl e rack systens 3 to the renote

terminal gaULRRERLOR ¥barkBepkel-eRRRRCEIEENOIkyThe remte ter i nal

equi pnent constitutes the nonitoring uni |ncFuding t he personal conputer
5, nonitor 6 anBhpréenErgwrationipfvp Natergdriven mevakekpttacke psRaM
equi prent 3%;iandpé R sRIIPRY w2t R 3T heherNonei g8t S 07 adfd 18, Respeetihyel y.
The i n EBVAD) C1pAR A TRY RS o IRy A ¢ Sl Sty 28 2hRAEL T aCKs as
shown in EPg*9: +8/ Y ’
via an adapter 2, to a terminal equipment 1 provided at a
manufacturer’s or dealer’s site (called the “remote terminal
equipment 1” hereinafter). A variety of data can be exchanged
between the movable rack system 3 and the remote terminal
equipment 1, using a telephone network.
The movable rack system 3 includes a plurality of
well-known movable racks that are juxtaposed and actuated by
a motor. In response to a command signal, movable racks are

moved in order to form a working space therebetween, and load



Speci\fi cation as at 25 02 2003 The novabl e racks CO"SE)tehdlUﬁtloﬂgaﬁtap?S @y@gl e

rack systemare controlled by control systens configur as

3. Each main novable rack 31 has a main control panel 21 and a
decentralized control panel 25. Each of the sub-novable rack 32, 33, ... is
provided with a decentralized control panel 25. The main control panel 21
has a nmain control unit 24 (i.e. a CPU or a mcro-processor), a nonitor 14
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Fig. 4, tihechwdétocomguonchtionl udriodgl'else rmi n mmldml aondt2gtaonat or 14

and 5 0N bl 00 PO LRGN { NRUSCln 5 5118 A0pLIALL NS WsELe R0y observe

the contro of the m)va e rac fore
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Further, in such a case, the user observes indicati ons on the nmonitoring
unit and 28ReEahi ARtANETNIR SRPVRPLR EBRuRYe&ENag,3 fVl%Plitl"ﬁP]t eflabhone
network, wrdlibloedgaant enanse person who is observing indications on the
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adapter 2 transmits the control data of the movable rack systems
3 to the remote terminal equipment 1 via the telephone network.
The remote terminal equipment 1 constitutes the
monitoring unit including the personal computer 5, monitor 6
and printer 9, as shown in Fig. 11. The remote terminal
equipment 1 and the adapter 2 have telephone sets 7 and 8,
respectively. The main movable racks 31 may be motor-driven
racks, or stationary racks as shown in Fig. 1.
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novabl e rack system conprising: a plurality of notor=driven novabl e racks
arranged side by side at a user' s site; a control section for controlling
t he novenent of the novabl e racks and form ng between desired novabl e racks
a wor ki ng space necessary for |oading or unloading objects; and a
nmonitoring unit installed at a renpte place and collecting, via a tel ephone
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fUghYj | connected with an illumination light, a light indicating the
operation of movable racks, a reset switch, and the power
switch.

Each decentralized control panel 25 includes, as a main
component, a control module 22 constituted by a CPU or a
micro-processor, receives signals from switches and sensors
such as a gangway switch, a stop sensor, an advance confirming
sensor and a safety bar switch, and is connected with the
illumination light, a motor, an emergency stop switch and so
on. Further, each decentralized control panel 25 is connected
to the main control unit 24 via the CNV module 15.

Fig. 4 shows an example of the maintenance
telecommunication system 40. Each main movable rack 31
includes the main control unit 24 and the monitor 14, which are
connected via an adapter 18. The main control unit 24 and
monitor 14 constitutes a monitoring unit for the movable rack
system. The monitor 14 displays various data supplied by the
main control unit 24 via the adapter 18.

Watching the monitor 14, the maintenance person can

recognize how the movable racks are being controlled. Various
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data from the main control unit 24 are also transferred to the
personal computer 5 via the adapter 18, data unit 41, radio
telephone 42 such as a PHS or a portable digital phone, the
repeater 43 and the modem 10. The data unit 41 and radio
telephone 42 are used to transmit the control data of the movable
racks to the personal computer 5.

The control data arriving from the data unit 41 via the
radio telephone 42 are inputted into the personal computer 5
via the repeater 43, telephone network and modem 10. In the
maintenance center, the maintenance personnel watches the
control data displayed on the monitor 6, and understands the
situation of the movable rack system at the remote location.
The control data also contain information concerning abnormal
states of the movable rack system. Therefore, the maintenance
person watches the monitoring unit (including the personal
computer 5), and can know problems occurring in the movable rack
system.

If there is a problem in the movable rack system, the
‘maintenance person gives appropriate instructions to the user
using a two-way communication function or using a suitable
telephone network. When the two-way communication function is
provided, the personal computer 5 can send a control signal to
the movable rack system using the telephone network.

The movable rack system operates in modes shown in Figs.
5 to 7. Fig. 5 shows an automatic reporting mode (called “the
mode 1”) when there is trouble in the movable rack system; Fig.
6 shows a data collecting mode (called “the mode 2”); and Fig.
7 shows a data updating mode (called “the mode 3”). 1In these
drawing figures, "“M terminal” denotes a terminal equipment
installed at the manufacturer or dealer of the movable rack
system. “U adapter” denotes the adapter 2 at the user’s site.
“AEX system” denotes the control system of the motor-driven
movable rack system 3.

First of all, the mode 1 will be described with reference
to Fig. 5. In the movable rack system 3, particular movable
racks are moved and stopped in accordance with a specific

10
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indicative of a current operation state of movable racks, an
operation mode and so on are transmitted to the adapter 2, so
that a status of the movable rack system 3 is monitored. Once
the operation status data are recognized to contain abnormal
data indicating a problem in the movable rack system 3, internal
data of the movable rack system 3 are temporarily stored in the
main control panel 21 of the adapter 2.

The foregoing abnormal data cover the following: a signal
indicative of the operation of the safety bar switch; a signal
indicative of issuance of a double command; a signal indicative
of abnormal torque; and an abnormal timer signal indicating that
a specified working space is not formed within a predetermined
period of time after the issuance of a space forming command.

The adapter 2 is connected to the remote terminal
equipment 1 via the telephone network. The stored data are
transferred to the personal computer 5 in the remote terminal
equipment 1. Then the adapter 2 is disconnected from the
telephone network. The transferred data are displayed on the
monitor 6, and will be reviewed by the maintenance person who
analyzes the control status of the movable rack system 3. The
maintenance person then instructs the user on how to solve the
problem using the two-way communication or using a different
telephone line. Following the instructions, the user can solve
the problem.

In the mode 2 shown in Fig. 6, the remote terminal
equipment 1 connects to the movable rack system 3 wvia the
teléphone network, and requests the latter to send data. 1In
response to the request, the user’s adapter 2 causes the movable
rack system 3 to further output the internal data, collects and
temporarily stores the data, and provides them to the remote
terminal equipment 1. Receiving the data, the remote terminal
equipment 1 disconnects itself from the telephone network, and
displays themon themonitor 6. The maintenance person analyzes
the displayed data, reviews the necessity of maintenance work,
and studies how to maintain the movable rack system 3. Once
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In the mode 3 shown in Fig. 7, the existing data of the
movable rack system 3 to be monitored are updated if necessary.
The data mainly comprise: the number of movable racks; the
number of gangways between the movable racks; and parameters
related to a timer limit, an acceleration rate, a deceleration
rate, and starting torque. When a plurality of blocks of the
movable rack system 3 are provided, data of a desired block of
the movable rack system 3 can be updated.

First of all, data to be updated are input at the remote
terminal equipment 1, and are then transferred to the user’s
adapter 2 via the telephone network. The telephone networkwill
be disconnected after the data transfer. At the adapter 2, the
received data are over-written on the existing data. As a
result, the data stored in the movable rack system 3 are updated.
Thereafter, the movable rack system 3 will be operated on the
basis of the updated data.

In the example shown in Figs. 5 to 7, trouble shooting,
request for data, and updating of the data are performed in an
off-line mode while only data transfer is performed using the
telephone network. Alternatively, the data request and
updating of the data can be performed with the telephone network
connected. If necessary, the movable rack system 3 may be in
continuous connection with the telephone network.

Fig. 8 specifically shows data which are processed by the
remote terminal equipment 1 at the manufacture’s or dealer’s
premises. They are general data, trouble data, operation
parameters, trouble history data, torque information data,
movable rack control data, and operation status data. The
general data include date/time, block addresses, the number of
movable racks, a version of current software, a total power
supplying time, the number of operations of the movable rack
system, a total wvalue of back light illumination time. The
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The trouble data represent details of alarms or problemns,
and include block numbers of the movable rack system, kinds
or types of alarms or errors, and an identification number of
each movable rack in each block.

The trouble history data represent history of problems
occurring in each block of movable racks, and include dates,
a king of an error, and the identification code of each movable
rack.

The torque data represent loads applied to each movable
rack.

The foregoing data are respectively transferred and
displayed in themodes 1, 2 and 3 indifferent manners. As shown
in Fig. 8, the trouble data are transferred and displayed only
in the mode 1. The operation parameters are transferred and
displayed in all of the modes 1, 2 and 3. The remaining data
are transferred and displayed in the modes 1 and 2.

Fig. 9 shows how the foregoing data of Fig. 8 are displayed
on the monitor. Howevér, any data can be displayed as desired,
and are not limited to those shown in Figs. 8 and 9. No detailed
description will be made on Fig. 9.

When the movable rack system is provided with the two-way
‘communication function, and if there is any problem in the
movable rack system 3, it is more preferable that the remote
terminal equipment 1 transmits the data to the movable rack
system 3 and controls the movable rack system 3 on the basis
of data returned therefrom. 1In such a case, the remote terminal
equipment 1 performs the control operation in order to overcome
the problem. _ |

In the foregoing embodiment, the monitoring unit is
installed at the manufacturer’s or dealer’s site in order to
know how the movable rack system 3 is controlled by the control
unit thereof, on the basis of control status data received via
the telephone network. Therefore, the maintenance person can
quickly solve problems or overcome inconvenience in the movable
rack system 3 without coming to the user’s site. If necessary,
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movable rack system 3 in order to update existing parameters
thereof.

Further, if a radio telephone system is used in place of
the telephone network, the maintenance person can know
controlled status of the movable rack system 3 using a digital
radio telephone such as a PHS. This arrangement enables the
movable rack system 3 to be connected with the remote terminal
equipment 1 at a reduced cost, without using an additional
telephone line.

As shown in Fig. 4, the monitoring unit including the main
control unit 24, monitor 14 and so on is also provided at the
user’s site so that the user can observe the controlled status
of themovable rack system 3. Therefore, if there is any problem
in the movable rack system 3, the user can identify a kind of
the problem, and cope with it without the maintenance person’s
assistance. Further, in such a case, the user observes
indications on the monitoring unit and copes with the problem
while communicating, wvia the telephone network, with the
maintenance person who is observing indications on the
monitoring unit and instructing the user how to deal with the
problem. In addition, the maintenance person dispatched to
the user’s site observes the monitoring unit, and copes with
the problem quickly and appropriately.
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of motor-driven movable racks arranged side by side at a
user’s site; a control section for controlling the movement
of the movable racks and forming between desired movable
racks a working space necessary for loading or unloading
objects; and a monitoring unit installed at a remote place
and collecting, via a telephone network, data on operating
status of the movable racks that are under control of the
control section.

2. The movable rack system according to claim 1, wherein the

telephone network is a radio telephone network.

3. The movable rack system according to claim 1, further
comprising, at the wuser’s site, a transmitter for
transmitting control data of the movable racks via the
telephone network, and another monitoring unit attached to
the movable racks for the purpose of collecting the control
data of the movable racks.

4. The movable rack system according to claiml or 3, wherein
the control data from the transmitter contain data concerning
abnormal states of the movable racks, which are received by
the monitoring unit at the remote place for the purpose of
identifying problems in the movable rack system.

5. The movable rack system according to claim 1, wherein the
monitoring unit at the remote place includes a terminal unit
for transmitting control signals to the movable rack system
via the telephone network.
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