2263792 MONI TORING UNI T FOR POAER- DRI VEN MOVABLE RACK SYSTEM Thi s invention

relates 'to a uni or i us- |y nonitoring-operating status of a
power -driven nDQéZé$E§§§22E§§2§ten1and alerting any abnormality or trouble
occurring therein. In a storehouse, a plurality of novable racks are used
to store articles. Such novable racks are noved under control of a .
power~-driven novabl e rack system which conprises a nmain control panel and
a plurality of decentralizedMONMTDORINGaWNIST. FORe mai n control panel is -
usual |y mounted on one of the novable racks, and the decentralized controk,
panel s are nmounted on FCRER:PRIVERD \MOYABEE RACK THESBEMentral i zed control
panel s are selectively operated to nove. a plurality of novable racks so as
to form passageways therebetween. Such a power-driven novabl e rack system
is exenplified in Japanese Patent Laid-Open Publica- tion Hei 3-23162
(1991). In a conventional power-driven novable rack sys- tem a nunber of

col ored | anps turn Gg, 0L iﬁééﬁ&{éhfiéﬂﬁie%r@&"?@&ﬁfﬂ f8PPS&H%£HuBH§-

operati ng status of € novabl e racCkKs or roubl es occurri ng erern, or

light enittinginRMEs: ¥ fnd! S8 +0: e 6 OB | 68 a | Powd €At 98n Chosuch
information. In-.either case, 'such an
able rack system and alerting any abnormality or

trouble occurring therein.

In a storehouse, a plurality of movable racks
.are used to store articles. Such movable racks are
nmoved under control of a poWer-driven movable rack
.system, which cbﬁbrises a main control panel and a
plurality of decentralized control panels. The main
control panel is ﬁsually mognted 6n one of the movable
racks, and the decentralized control panels are
mounted on the other movable racks. The decentralized
control panels areISelectively operated to move a- ¥
plurality of movable racks so as to form passageways
therebetween. . Such a power-driven movable rack system
is exemplified in Japanese Patent Laid-Open Publica-
tion Hei 3-23162 (1991).

In a ccnventional_power-driven movable rack sys-
tem, a number of colored lamps turn on or blink to
signa} information concerning the operatihg status of

the movable racks or troubles occurring therein, or



i-ndication tends to cover only basic matters and is given to a limted
~nunber of destinations, and is not suitable to give a | arge anount of
detailed informa- tion. Furthernore, the foregoing information is usually
processed in each decentralized control panel, and not is processed under
centralized_control of the main control panel. Wth a recent situation in

the labor, unskilled wrkers tend to replace with skilled workers to attend
st or ehpuse f $#?i%@+tFﬁngdﬂFPg8ﬁ,aF@ PERT &9 1R e CHer K8nnel |

neht of .faciLiti I t i vel t ' | fied.
ranageent ofa bl (AohE! LUgh heBRIIb Y A IBIA Ak o quh hed.
facilities m&ﬁhf&%@%bﬁ%éﬂgﬁ”@os%%% lon1SP Rk id md i Yarfli figcul t to
restore these tacifrtres wthout long interruption and wthout econonc

'l'oss once abnosal ity &' 15h9EBHE nRifbeYS I @eitinaAUHS)] Nthd 0id heoer esent
invention, there Is provided a nonitoring unit for use with a power-driven

novabl e rack fyst&wléntdhgsbedabhbigll Bnovintof ke didks iaiforma-ectively
noved in response to an open command froma control unit so as to forma

passageway t heisbet ieepthékmomeni the foregdi ncoipricametidh is a
comuni cation neans for transferring operating status
usually processed in each decentralized control panel,
and not is processed under centralized control of the
main control panel.

&J*“ : With a recent situation in the labor, unskilled
workers tend to replace with skilled workers to attend
storehouse facilities. In addition, to reduée the
number_of personnel, management of such facilities is
extensively automated and simplified.. Demands for
safer and more reliable opgration is making the
storehouse facilities much éomplicated and éophisti-
cated.

It is very difficult to restore these faci}itﬁgﬁ

without long interruption and without economic loss

once abnormality or trouble occurs therein.

according to the present inveption, there is
provided a monitoring-qnit for use with a power-driven
movable rack system in which a pluralitj of movablé racks
- are selecﬁively.ﬁoved in réspohse to an open cbmmand from

a control unit so as to form a passageway thgrgbetween,

the monitoring unit comprisiag;



information and abnormality information to a particular novable rack
fromthe other novable racks; a display unit. for indicating the operating
status information and abnornallty i nformati on of the power-driven novabl e
rack system and a control nmeans for neking the dlsplay unit indicate the

operating statyg Sl 3/CER S r@[}%mabf@fr@f dddrel PRGN éggtszngﬁgﬁgg%gb'e

racks which are receive conmuni catl on

enbodi nfﬁ'forﬁugﬁlggl S%ga Qbho’rﬁta?trt . gﬂa‘:ﬁ 29bn YRS s“dPgﬁglgﬂ%ﬁw

nNeans causes y unit o gl Ierarchrcal i1ndicCat

p|ecesdﬂhéﬁigrggékogrgﬁlEB% @@ﬁgg Jaﬁ%l[) éﬂglnteractlve node. The’

conmmuni cat1 on neans e ¢dmmuni cation type in mhlch

h
| 0gi o ol cuit convéi%fsa'ﬁé?%‘n‘iﬁe%o?w&@%?mth . RBEPBH A3, nAERERS | "°
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wi t hout_ usi hi st|cated_gomuni cati on systen1|nclud|ng a
ni cr o- c9¥ﬁﬁ£§ %Eaﬁ §§$@ns é hi.gh- speed -control l-er.. Enbodi ments of "t he

i nvention are nom1de cribed, _b of exanp| e only, mnth reference to the
acconpanyi n meﬁn% %vma%ang thergasplay unit indicate the _

operating status information and abndrmality;information of
the movable racks Which are received from the communication
means. R o . | N B ~

In a _'preferre'd ..emb.'od'imer‘it, the"di'_s'play un:Lt is of a
touch-panei type, and the control means'causes”the'dispiay
unit to g1ve h1erarch1ca1 1nd1cat10ns of varlous pleces of ;-
information of the movable racks in an 1nteract1ve mode.

. ‘The communicatlon means - may _be of a. umltlple
communlcatlon type in whlch two communlcatlon lines are used
.to transfer-the 1nformat10n whereln the loglc c1rcu1t cggyerts
ra 51gna1 format of the 1nformatlon from the communlcatlon'o_ .
means so that the Informatlon can be recelved by the control
means.

The 1nformat10n may be.supplled to the controller in a
'sz.mple manner W:Lthout us1ng a. sophlstlcated commun:.catlon_
system 1nclud1ng a mlcro computer and an expen31ve hlgh speed
controller,

Embodiments of-the'invettion are now described, by way of

example only, with reference to the accompanying,drawings, in
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which: Fi'g. 1 is a block diagramof a nonitoring unit according to an

enbodi nent of the present invention; Fig. 2 is arear elevation of a

power -driven novabl e rack systemto which the nonitoring unit of Figure 1
is applied; Fig. 3 is a block diagramshowing a circuit configuration of

t he power - @hii®it novabl e rack systemof Figure 2; Fig. 4 is a block diagram
showi ng a part of the power- driven novable rack system Fig. 5 is a block
di agr am showi ngrgqpart i¢f d ha qekeiiadgitan GE D vwdiit ol asite radaordindg
the prgsent invention is applied. Fig. 6 is a block diagram show ng a

circuit coml au @niyaidertcoPorre - préyentmuebheioagk systemof Fig. 5.
‘Fig. 7 is a block diagramshow ng an interface circuit of the power-driven

movabl e rack systigm of ibi g réarFellev@tionaob! QCKoWe ARG MOCAPIR NEEEK i ON
control circuit for the power-driven novable rack systemof Fig. 5. Fig. 9

is a timngyebaht of wHidie!thd GhohiEoPPHE  nfitVer PRyabbe1r Ak appatieig oOf

Fig. 5. Fig:l0is atimng chart of other signals for the power- driven

Tahy it SHRED, A8 sl Bt seiagS AN A Shesiegoi
operating Ekéiﬂé'p%wer-driven movable rack system of Figure 2;
Fig. 4 is a block diagram showing a part of the power-
driven movable rack system;

MQ’- Fig. 5 1s a block diagram showing a part of the power-
driven movable rack system to which the present invention is
applied.
| Fig. 6 is a block diagram showing a circuit configuration
of the power-driven movable rack system of Fig. 5.

Fig. 7 is a block diagram_showing an interface circuit of
‘the power-driven movable rack system of Fig. 5.
Fig. 8 is a block diagram of a communication control

i Ty
circuit for the power-driven movable rack system of Fig. 5.

kJ! Fig. 9 is a timing chart of signals for the power-driven
‘movable rack system of Fig. 5.
Fig.1l0 is a timing chart of other signals for the power-
- driven movable rack system.
Fig.11 shows display screens given by an electronic
display unit.
Fig.12 shows an example of display screen.indicating the

operating status.



Fi g.13 shows an exanpl e of display screen indicating an abnormal condition.
Fi g. 14 shows an exanple of display screen indicating a trouble. Fig. 15
shows an exanpl e of ‘di splay screen indicating trouble data. Fig.16 is a

bl ock di agram showi ng the configuration of the main control panel and
decentral i zeilgCant shlowaral eiddinple POVELsHilayeschegablindigakingstem Fig.
17 is a flow chart of a processing routine of the power-driven novable rack
syst emabfibfmaiScbadachioar. el evation of another. novabl e rack system t.a~which
the invention is applied. As shown in Fig. 1, the nonitoring unit R
conpri ses: fj§ONAURHGWE QGin NBRampleé bEr dilsplelddrdew Pehaitagingakus

i nformati on and abnormality information to a particular novable rack from .

the otpgsulpyabl e racks; a display unit 2 for indicating the operating
status i1nformation and abnormality information of t he pomer-driVen_
movabl e raCisi§Yis.ef§h&w AnC kb1 8C¥FS dikP -agalﬁdigaéﬂ‘EiH&iEh%Xnﬁn' t

i ndi cate the Operating status information and abnormality information of
t he nnﬁfgﬁﬁiéaééé whi ch are received fromthe comuni cation neans 2. In a
first;aspect of tﬁé_invention, the information concerning the operating
Status. oL FRECLERLLLY 8 ok Wlatn i SHoVENG Uit 'Abke AfeteEI b bEd cat e

on the dis _
the main control panel-and-decentralizedfcontrol'panels;in the

power-driven movable rack system.

Fig. 17 is a flow chart of a proéesSing routine of the - :;
'power-driven-movable rack system. |

Fig. 18.is é rear elevation of ‘another movablé“iaCK-
system to Whiéh-the'invention.iS'applied;

As shown in:Fig. 1, the monitoring unit comprises: a
coﬁmunication ‘means 1 for 'transfe:ring*,gperating -status
‘information and abnormality informatioh to a paiticular
moQable rack from the other movable racks; a-display;ggit 2
for iﬁdicating the opéiating status:'informéﬁionﬁ and T
abnormality information of the ppwér—driven;'movable rack _:
syétem, and a control means 3 for uﬁking.the display unit:
indicate the. .operating status infdrmation-and abnormality
information of the movable racks which are'feceiVEd'from the
communication means 2.

In a first aspect: 6f the invent_ibn, the i_n'fomat.ion_ -
concerning the operating status, or abnormaiity'or.trouble of

the movable rack system is indicated on the display unit 2
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based on the information transferred between the novabl e racks via the
communi cation neans 1. The workers can recognize the status of the novable
rack system by observing the indications on the display unit 2. Therefore,
even unskill ed workers can take care of the novable rack system safely and
ef fici ent Iyaséd dn Ghe,irfwintat o e sEdrgdd betiwEen mhes madrebien nawksb| e
rack systemto which a nonitoring unit of this invention is applicable

The npvabl+id agle SyGimmEhteAPibncheanst 2L i OTheywoskkrélcan mreicogmivablther ack
12, amgdrsnovable racks [err]. . These racks are arranged in.-a row. The main

novabl e 1 agkathds | G | ke mcvdB e 10K st Py bbsitridiy ehec indiicatdiong ay
16 which constitutes part of the nonitoring unit. The novabl e racks [err]

i ncl ude degentndl azssh&pninot panethelerblel capeat iekilléicwdrkierenaan
rack 11 is positioned on the left hand side in the rack system The novable

racks 12 anghcd ebste26€ ER¥RbLYable BadK Qi}‘st?é‘l@kéfél’@rtél@dséﬁfi@ﬂéhﬂ?ack
e

11. Fig. 3 shows the circuit configuration of the power- driven nmovab

rack system Then i CONL T ghePaNgls Iéhdwit! H0QS chtdaredniel pondreaniven

panel 18 for decentralized control of the novable rack 12, a controll-er 19,

a communi Gal o SOt Gyfdildd 20 ABIcBN ANEEAPESrEhGCUIAiL L of Nerds
invention is applicable - The movable rack system comprises a
stationary rack 11, a main movable rack 12, and movable racks

W 13; to 13,. These racks are arranged in a row. The main

movable rack 12 includes a main control panel 14 and an

electronic display 16 which constitutes part of the monitoring

unit. The wmovable racks 13; to 13, include decentralized

control panels 15, to 15, respectively. The stationary rack
11 is positioned on the left hand side in the rack system.
The movable racks 12 and 13, to 13, are movable to the right

away from the stationary rack 11. | )

Fig. 3 shows the circuit configuration of the power-

driven movable rack system.

The wain control panel 14 includes a decentralized
control panel 18 for decentralized control of the wovable
rack 12, a controller 19, a communication control circuit

20, and an interface Circuit 21. The



controller 19 conprises a nmain control circuit 17 for centralized control
of the novable racks 12 and [err] to [err]. The decentralized control
..panel [err] includes a decentralized control circuit [err] for the

decentral - ized control of the novable rack [err] and an interface.circuit .

[err]. ‘Simlarly, the decentralized control panel [err]. includes a

decent ral itk €SNLEL! 161 £6MbtibEr L fknt Bendesenthabuied 160Hd0l  of the
movabl e rack [err] and an interface circuit [err]. .The electronic di.splay

16, the caenmntabized control ofrthet mdGabasdrabksi 12 baedf a3y @id CUi t S,
[err] constitute the nonitoering unit.- Each-.of.the main-control panel 14,

t he decentlr3y zétheodrea:eiltraln:ledscd)ﬁtnqdi pane]l. 167 dhodeses r=cuit boards
whi ch are usual ly used for. con- ventional. novable rack systens. Varlous .
nDnltorln@ﬂﬁﬁﬂ##&&&%ﬁ%eﬂ@hﬁrpiegltgnlt 22¢l fpanthe deceagaallerr] i.e. data
concerning. the operating status of the novable racks 12, and. [err] to.
[err], or AfHGRATEQYL tFbﬁbﬂ@vﬁhé?e§?°ka¥§1ouPBGtanrhnﬁﬁnﬂﬂqg to the

|nterface C|rcu|t 1, and rr b L res gtlve y. These |nterface
circuits SR pAint | eF ?E Ycoﬁ rd SﬁnBF hEeGaantr?ﬂe data are then

e S TR A1 AL T
two VOltaQ%r tﬁe decentralized control of the movable rack 13,, |
and an_interfaceucircuit 23,. -The-electronic display
16, the-communication control'cireﬁit'zol ‘and the in- - Q/
terface c1rcu1ts 21, 231 to 234 constltute the |
monltorlng unit.
Each of the maln control panel 14 the
_decentrallzed control’ circuits 18 and 221 to. 22n in-
~-cludes c;rcultqboardsvwhlch_are;usually usedrfor_cone'
.ventional movable rack systems.;. |
Various monitp;;ng data the_degeﬁtralized con-
trol panels 18, and 221ﬂto 22y, i}e,sdata;eqneerning‘
the operating status of the'mevable'tacks 12, ‘and 134 | R
to 13,, or abnormallty or trouble thereof, are output,
in parallel, to the 1nterface c1rcu1ts 21, and 231 to
23, respectively. These lnterface c1rcu1ts perform
parallel-serial conver51on of the data. The data are
“then dellvered to_the communlcat;On eontrei circuit 20
via two transmission lines 24.  Thee¢oﬁmunicatidn coh-.t

trol circuit 20 converts the data'into:th'V61tage—

© s



pul se signals, which are suitable to the input pro- cessing by the
controller 19, and are input to the controller 19. Thus, the data are
supplied to the controller 19 in a sinple nmanner without using a
sophi sti cated conmuni cati on control systemincluding in a mcro-conputer,
and wi t hout, usi ng an expensi ve and hi gh-speed controller. This nmeans that

ft | oad_f th i cat | trol b d : troll
30 i o apnl [ BT IBRRIE ovBRERBRPL BPREEAEN LD SHE P &6 the
Piecat i SOl T, . 194! t |5 3 ispl 16
?gm;—gat Ihg'%oper'arwngys?g?3(28%#9{)?12&%0\?}36?%5%% gefgl(bta"{\tg Ogrr é,po?y
abnor mal [ 1y Qord:iPlérdpha | fphesPeRsCheal Agel BRI A deom the

comuni cation control circuit 20 and the data fromthe main control panel
14. Fig. 4 shomeridiietald oncCansempl&Nmifheeewithouteeigld zed control
panel 18 and the interface cir- cuit 21, and a connection between the
interface cirsophidtidated temanfioabiont conteoldt sgisten dundludinglhe data
concerning the operating status of the main nov- able rack 12 or

abnormal ity dm ta ouidxo+temputen; eandt withontpusingebn sxpemsdvaibject to
the parallel- serial conversion by the interface circuit 21, and are output
to the conmu@nshthighcepeed| centroliero vFhishmeans that software

load for the communication control can be reduced.
The controller 19 is applicable not only to the

N monitoring functions but also to the communication
control.

‘The controller 19 lets the electronic display'iG
indicate the operating status of the movable racks 12
and 13; to 13,, or ébnormality or trpuble data in
response to the input signals ffom the communication
control circuit 20 and the data from the main control
panel 14.

Fig. 4 shows in detail a connection betweén thg
decentralized éontrol panel 18 and the interface cir-
cuit 21, and a connection between the interface cir-
cuit 21 and the communication control circuit 20. The
data concerning the operating status of the main mov-
able rack 12 or abnormality or trouble therein are’

.-output in parallel, and are subject to the parallel-
serial conversion by the intérface circuit 21, and are

output to the communication control circuit 20 via the



two transm ssion lines 24. Each of the interface circuits 21,and [err] to
[ert] includes a plurality of comunication elenents [err] to [err]. The
comruni cation elenents [err] are conmunication elenments "Bitnet" NBHOO1
manuf act ured by N ppon Protec System Co., Ltd., and serially convert the
data a, b, ... concerning the operating status, or abnormality or trouble
of the nov. e .12.and,[:.err o [err]. These data are input in ‘
par al | el f?%%1%%§ﬁ%§éé%#?§lﬁ%%gsig%frol circuits 18 and [err]. The s
converted data aggchhgR |tHRPineerirddd@ildANSeE SF Ohdd NeS, 2¢o -~ The ”dﬁﬁ@f
~of the communi cation el gmgnts [err] depends upon the nunbet of data

recei ved i»3paintiadesr @nplgadaesniofaldomtthiciitdn GéI&menss 185and [err].
Fig. 8 shows the confrg"rqtion of the communica- tion control cirTcuit 20.
The comuntea2$gn cPhér commundoiattizh ielemetas d2bl ca €25, raeef ace nodul e
"BN100O- OB1" 26 mmnufact ured by N ppon Protec System Co., Ltd., nono-stable
nmul ti- vibrommesicdtion edements\DEjanet?9 NBH0I maufpctused Byg. 9 is a
timng chart of signals in the com nunication control circuit 20. The

i nterface NoppPR PEOLECa8ySskeme§ohy Atd NI sqpil INFRRBVeEta con- trol

signal fromthe controller 19 so as to transmt -9-, _ _
: the data a, b, ... concerning the operating status, or

_abnbrmality.orytrouble-of-the'mpvablerracks-12.ahd-131
to 13,. Thesé:daté are input-in_parailelgfrom the
decentralized cqntfol-circuits lS’énd-22i to 22,. The: | "/
.converted data are thén supplied to thé transmission. |
lines 24.-_The-nuﬁber of:thejcqﬁmunicatidh'eiements |
257 t6_25h gépénds_u§0n the,numberqqf.data received in
-parallel f:om;the_decentraliéed contxoi.circuitsflS
and 22; to 22;. |
.~ Fig. 8 shows the_configuration of the communica-
tibn contfol circuit 20.

The commqnicatibn controlscircuit-ZO includes—a

dedicated interface module "BN1000:0B1"26 manufactured = ~~. '

by Nippon Protec System Co., Ltd,,:mpnofstable muiti—“.'
vibrators 27 ‘and 28, an-AﬁD_gate.29,'and:a'NOT gate.
Fig. 9 is a timing chart_of:é;énalsrin'fhe.com4
munication control circuit 20. Thé inferface modulée - -
26 is_activated_by;an./ENABLE signal_whichﬂis-a“ccn- : _'_._;ﬁ

trol signal from the controller.IS'soaasftéwtransmii




‘the data, and outputs a SENS signal and a /SYNCH sig- nal in response to
the data (concerning the on ON or OFF state of ‘contacts 1 to n, for
exanple) transmitted via the communication |ines 24. The SENS signal is a
positive pul se signal which is produced based on the data received via the
transm ssiqgn lines 24. The SENS signal has a pulse width of 300[err] when

th cdata_.e g... t_i f o2 WU ' podt h of
here e DOHE Btk O add AANNGE s Sl {1 Rl Cablt RO QU O O
a negabt ve pyhie i$l Fealpdie d stie deéénéérhﬂhérﬁﬁb_ 8h oR0ox i N syn-

chroni zation with the data received via the communi Ca- tion |ines, and has

a pul se wi dt prpetetie b¥[cdntares 30U e | . fdhcenbhiSl 8i) J8zhnafd tiled / SYNCH
signal fromthe interface nodule 26 are ANDed by the AND gate 29. The

nono- st abl e ¥kt ithe wokiminitatison ripues €24 at The SENSngigdgd dfk an out put
signal of the AND gate 29 and provides the controller 19 with a SENS
si gnal havi npoai2i®rd gullsendismail dilil.chlhiss / Bydikced ghakeflr om the i nterface
nodul e 26 is reversed by the NOT gate 30. The nono-stable multi-vibrator 28
i s triggereddatat receigiady wdycsthd twransmigsienghinesr gt h\ThROSEYSt e 30,
and provides the controller 19 with a SYNCH signal having a 250[err pul se
width. - 10 signal has a pulse width of 300us when there are no -
| o data, e.g. the contact is off, while it has a pulse
width of 120ps when there are data, e.qg. fhe contact
KM;' is on. The /SYNCH signal is a negative pulse signal
which is produced at an interval of 500us in syn-
'chronization with the data received via the communica-
tion lines, and has a pulse width betﬁeen 120us and
- 300us.

The SENS signal and the /SYNCH signal from the -
interface module 26 are ANﬁed by the AND gate 29. The
mono-stable multi-~vibrator 27 is triggered at the
rising edge of an output signal of the AND gate 29,
and provides the controller 19 with a SENS’ signal
having a 250-us pulse width.

.The /SYNCH signal from the interface module 26
is reversed by the NOT gate 30. The mono-stable
multi-vibrator 28 is triggered at the rising edge of
an outpuf signal from the NOT gate 30, and provides
the controller 19 with a SYNCH’ signal having a 250us

pulse width..

- 10 -



The SENS'. signal and the SYNCH signals fromthe nono-stable

mul ti-vibrators 27 and 28 are in the format which is dlrectly receivable in
the controller 19. In other words, the data carried via the trans- nission
lines 24 are converted by the connunication control circuit 20 into signals
which are receivable in the controller 19. The data fromthe transm ssion

lines 24 are CoNVvgy ée§b¢§1 5%£”§%$r@Wén§Y Q@gggﬁ%ﬁgagkgys%hghat t he

controller 19 can relta erve e signal, sinc ratio efrthe

/ SYNCH si gﬁ@nd-%ﬁ%lét:ﬁpi&-d&?ofé’tdfé'ﬁ"&n@eiéoéf@r‘fﬁ fhet he com-

~nuni cation elements [err].” The SENS signal and the SYNCH signal are inde-.

pendent|y. E@@ﬁaﬁﬂwﬁﬂbhfEé”diEécﬁE&trecéfv&bD@ﬂlhntﬁégcoﬁﬁrolmércontr0||er
19 is activated for interrupt processing at the rising edges of the

'SENS' and SYNMCH Ini @tHexr wollds), athé data ugdrbied hei SEble Brgnsk is

perfornmed during an interrupt by the SYNCH signal the controller 19 |
recogni zesmilse iz driges24#e @ieniad, by hehe opommuhkcat@onecogni zes the
presence of data. The controller 19 interprets respective data in this-
manner , - an§on&asgnicAcruite byinte rekamlagiieh care reeetvableh tine the
|nterrupt by the SYNCH signal is performed, It is also possible that ‘the
control | er Do thec sontratisie I es  dAtapkeomcthe transmiashased

. lines 24 are converted lnto a signal’ hav;ng a 50% duty
ratio so that the_controller 19.can-rel;ably receive
the signal, since the.duty-ratio;of-the /SYNCH signal ., Q)

_is not stable dﬁe to:variable-performéﬁdefof the cOﬁ—-
munication eléments-zsl-to 255- |

The SENS’.signél and the'SYNCH'.signal are inde-

_pendently.input to an interrupt port; As shoﬁn'in-

- Fig. 10,-thé_q0ntroller 19_is-activéfed'for’intefrupt
processing.atjthe :ising_edges ofathe SENS"and»SYNCH'

‘signals. Whenean_interrupt by.the'SENS? signal:is
performed durlng an . interrupt by the SYNCH’ - SLgnalf—a
the controller 19 recognlzes the absence of data.g. o _ -
Otherwise, the controller 19~re¢ognlzes the_presence
of data; The controller 19-intérprets_ie8peCtive.data
Ain this manner,-and,récognizes them-by.incrementing
the data numbe; each-time-the,iﬁtérrupt-by the SYNCH’
signal is performed. . ._“ | _

It is also possible that the“contfoller l9' -  . -

recognizes the presence or absence of the data based
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on a low or high level of the SENS signal when the controller 19 is
activated for the interrupt process- ing at the falling edge of the SYNCH
signal. Fur- thernore, although the comunication control circuit 20
outputs the SENS' signal having the 250[err] pulse width when the presence
of the data js recognized, the comunication control circuit 20 may out put

the SENS' signal when the absence of the data is recognized. Fig. 11 shows
a flow of - nessHYe? ?VeﬂroﬁlgﬁeigW@&tPSnFBedﬁgﬂﬁaysi@%G&dﬁ'eEbﬁ%F%l of the

trobser 19. Th trogi¢_display, 1 , whi ch hl
Claseiiled i mEOTEERLEShed) HopShidasntoper. Hhe R terkint shiry

b lity algi _ . 3¢t LAUD i 34, 35, 36

ana 37 and achd 149, SAETERT1T8g g8 ar! K R NERE BB TR or e

indications ofey@ihors, datifhotfh theCtbrftbAieheRbaY cdfthr®10kiddpuch pane
.type, in which touch swtches Shown thereon are operated to in- put signals

to the Contr0|2@roﬂ99u'€§etﬁénSERB|'eéi%ﬁ-aiuhaﬁhbcehleyZSW%C@ﬁﬁ.éé”le op-
‘erating status screen 31 to the trouble alerting screen 34 or the

abnormal ity alwidtlowheérncthe3prebencehefethe databher rekogni®ed,r ahd e. The
ot her screens will be switched to | ower order screens when their as- .
soci at ed t ouclrcommumbestion oprtzabédcdncuht 20rmegsoutput the SENS'

' signal when the absence of the data is recognized.

Fig. 11 shows a flow of messages given on the

g#/ ‘electronic display 16 under control of the controller
19.

The electronic display 16-has screens, which are
'roughly classified into four types. They are an oper-
ating status screen 31, abnormalitylalerting screens
32 and 33, trouble alerting screens 34, 35, 36 and 37,
and auxiliary screens 38 and 39. All of the screens
give hierarchal indications of various data. The

~electronic display 16 is of a touch panel type, im
o which touch switches shown thereon are operated to in-
~ put signals to the controller 19.

The controller 19 automatically switches the op-
erating status screen 31 to the trouble alerting
screen 34 or the abnormality alerting screen 34 when
there is an abnormality or trouble. The other screens

will be switched to lower order_screens when their as-

sociated touch switches are operated on the screens.
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- 12 - The nunber of screens may be increased so as to give. nore

det-ai l ed data on | ower order screens. Figs.- 12 to 15 show exanpl es of

screens of the”electronic display 16. As shown in Fig. 12, the el ec-

tronic display 16 normally shows the operating status screen 31, from which

an operation node of .the novabl e rack system can be recognized. Fig. 13

shows an exam ple 32a of the abnornmality alertjng screen 32. Fig. 14
@45&?

shows t heThRoliHRbeR of sGreshscdRrysbe iFcre S t ¥QuBt¥Sdat a sgreen

35. The electronic d%ﬁg%&%-16 i.ndi cates, the informtion graphical ly ¥ by
o P8 '

char act er'®9%5 9ﬁ§FL}ﬁ éﬁﬁmﬁéﬁq%fﬁﬂﬁﬁﬁ%ﬁ%$ﬁ t he operat- ing status

f the bl cK. Syst er al L), Qle . therein. Fig. 6 :
ghomeang?/?cu?ti“g%%ﬂsé?r g__trq &%no#‘%%[’%?#l&ga%' eg%@%ﬁse 'ﬁ’g\r/g‘%?e r:agk' system

circuit. In this enbodi nent, the decentralized control circuit 18

cont ai ni ngrbhgci aieplage 181 normaglive shithed the diatLtDeg "soRtas 18a. The
ot her decentralized control circuits 221 to 22n including interface cir-
cui ts [erstreea Baprcyeon ahilh aaf eperatimmmols gErthe respablével y. Fig.
16 shows the configuration of the main-con- o o

: rack. system can be recognized. Fig. 13 shows an exam-

to which EhecRE8siceRl 1N i ias aMRkredn Fig: P2Shewe &rmaLt of the

ple 32a of the abnormality alerting'screen 32. 'Fig;

14 shows the trouble alerting screen 34. Fig. 15 is
_the.trouble_data-scréen 35. The eléétronic.display“ls v/
.indicates.the information graphically or by characters | |

- 80 that_thé_workers can easily uhderStandfthe'opérat-
' ing.status_éf ﬁhe—movable rack sySteﬁ;-and-abno:malityi

or trouble:therein5~'- | |

Eig.56“shows.é_circuit configuration of -another
example pf?;he mbvéble rack.system-toﬁwhich-the pres- -
ent invenﬁion is applied. Fig. 5 shows a part of the

circuit. - . . _ S L ——)

In this embodiment, the dec¢entralized control '-.Qd)'”

circuit 18 containing the interface 21 'is represented
by referenég_nﬁméral l8a.-_ihe.other'deéenfraliéed'
control circuits 22; to 22; including interface cir-
cuits 23,4 £023n_are'represented.by:referénce numerals
22a1_to_22§n;rréspectively§:. B
Fig.fls,shéws_the configurétiqn'of;the.méin:cgné .-

trol circuit,.andpthe.decentralizéd cdﬂtfél-dircuits

- 13-
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trol circuit,
mai n contr ol

and an oper at
circuits ferr
the decentra

passageway | ocking circul

rightvward novecsRBRRN WY gddsaldwdo 1 Gl - & fFkai E0YE, C

circuit [err]
‘detecting cir

and the decentralized control circuits - 13 - [err].

The

circuit 17 includes an open command and passageway | ocki ng
circuit 36, a righitward movenent commanding circuit 37, an all-rack-nove
com mand detecting circuit 38, a double command detecting circuit 39, an
abnormality detecting circuit 40, an all-rack-stop commanding circuit 41,
'Qn %%gggi generating circuit 42. The decentralized control
? Ancl-ud€nhe fol | owi ng conponents, respectively. For exanpl e,

nove conmuan

| zed copld Qda}ﬁt ;ré{}&é&f;ﬁﬂéﬁu?%tCi’z'dfﬁcfﬂd8gegnc8 nd and

Ing cfrcuit [err]

mERgH edakect | Ng

a doubl e comand detecting ciTcuit 471 an agnornallty
mo¥éenfte [ddmiarfd iy | didu et P} 1 49 £11Lraék4Mdve BB

control circuit [err] a noving rack detecting circuit. [err], and a notor

driver [err].m&hd detectime clocaiit a38 Zedl doibIo! comiandt ddtactialgudes an

open conmand

and passageway locking circuit [err], a leftward nove

commandi ng ci ctuchifted9], am ighriowmal oy cdettsetainyg ¢ciwcaitcddl harr] an
al |l -rack-nmove conmand detecting circuit [err] a double command detecting

circuit [err]

all-rack-stop commanding circuit 41, and an opération
signal generating circuit 42.

The decentralized control circuits 22; to 22,
include the following components, respectively. For
example, the decentralized control circuit 224 in-
‘cludes an open command and passageway locking circuit

431, a leftward move commanding circuit 444, a

‘rightward move commanding circuit 45;, an all-rack-

move command deteéting circuit 46,4, é double command

detecting circuit 47;, an abnormality detecting cir-

cuit 48, a stop limit detecting circuit 49;, a motor '

control circuit 50,, a moving rack detecting cirquitg
513, and a motor driver 527. Similarly, the
decentralized control circuit 22, includes an open
command and passageway locking circuit 43,, a leftward
move commanding circuit 44,, a righ;ward move command-
ing circuit 45,, an all-rack-move command detecting
circuit 46,, a double command detecting circuit 474
an abnormality detecting circﬁit'48n, a stop limit

detecting circuit 49,, a motor control circuit 50,, a

- 14 -
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an abnormality detecting circuit [err] a stop |imt detecting circuit
[err], a notor control circuit [err], a - 14 - noving rack detecting
~.circuit [err] and a notor driver [err]. The nmain control circuit 17
includes a stop switch [err]. The decentralized control circuits [err] to
‘[err] include stop switches [err], respeptlvgly. These smntcEes_EQ{LL :{F
usual 'y cl - ed,;l ricgs be £ an -
rack-s?op @gﬁ%gﬁggﬁgﬁgﬁfgﬁggg%%.gfﬁgugnggggigﬁﬂggyé%nﬁgggﬁéﬁﬂ%rof thjgtop
switches [spr] produces.a stop signal, which is input to the all-rackystop
com nandingncircuit 41. Then, the all-rack-stop command- ing circuit 41
outputs a stop sirpeamaia tbhatweloci¢edit! N iwd1GHds ;{.%ﬁd%an-d the open
command and passageway |ocking.circuits 36, and [err]. In the foll'owi ng
_descriptioswitbh.ssbcuimheadécéntbau;zaast@ﬂQ&dm1dlﬁduiﬁgﬁgg§ng9 nuneral s
having a suffix "n" are used as atypical exanple, since the respective
circuits ad2nhnenbéndei shophewittheses5] to 5Sqpemmispedtiivelyy. The
all-rack-stop command circuit 41 receives an out put signal fromany of the
doubl e corfkg@®edevétchag Bbpctpt 539 aned benall lyne lidwedibradrade y det ect -

[ [ it. 40 or [err], and outputs the stop signal
'ng CIrCL!éonnecteL.inlseries begween the=eagth;%nd_the_a11-.f;;

rack-stop commanding circuit 41. Theidepfession.Of“at
least one of the Stop:SWitches 55¢ to-55n prqduces a -
stop signal, which is input to.the all-rack-stop .com- - )

- manding circuit 41. Then,'the allerackéstopﬁéommand—.

- ing circuit 41.ou#putS'a'stOPHsignal~t¢jthe'mOtOr-con B
trol circuits_sol to 50,, and the open command and
;passageway;lockingfcircuits'36,-andT431_to~43ﬂ¢:-

. In the fdllqwing_despription;-the=circuits and -
members-assighed with the réferengelnumerals having a
suffik'"nﬁ are-used_as a:typical.exémple, since the
respective_cifcuitsfand-mémber'with the'suffixésplﬁts_“

n operate -simil'a_rly.__ _ o | S : : ,\

. . The ‘all-rack-stop command circﬁit 41 receives an
_output-signal_from any'of-the-qoﬁble cqmmand de£ecting-.-

Jcircnit_39_and'471 to. 47, and thé~abnorma1ity detect-

Aing circuit 40 or_48n,-and outpufs,thé stop signal

pulse to any of thé_mbtqr'control circdité 507 to 50,

and any of the open command:and-passagewayjlockingL - -

circuits 36 andj431 to 43,.
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pul se to any of the notor control circuits [err] and any of the open
command’ and passageway | ocking circuits 36 and [err]. - 15 - The open
command and passageway | ocking circuits 36 and [err] are activated and

out put open com mand signals when the open command switches 540 to [err]
are depressed. Passageway width limting swtches 530 to [err] are disposed
bet ween the open co d I i l.[.CWi -36. ang rr]and a.
power Zg:ﬁpe. The og§%96%§%§n an ggggégg %é?ggggé&hgc%%F%%i?HE%L§y£%3n
provi dewt he | | ' - the r o |t : ] the
Ieftmard.ane;%%E?ﬂ%éﬁ%fzg$c%?%u??ng%??v§E§E gbdlgggﬁh%heiﬁﬁﬂfﬁgp
passagewnay W@Qth!éi?ﬁéﬁbswhéﬁhﬁﬁe{é bh témhHhBedwiitbhesSBAY fiLald Yy, the
passageway width [imi- ing switches [err] are designed to be turned off
when passagewaite gswr@sssdW de as predeternined be- tween the novable
racks and when swing arnms di sposed between the racks 11, 12 and [err] turn
to a predeterm ned @agsagewspewidtuk| Yimibingpeswitohesnd3gntop&szagevay

| ocking circuit 36 provides the open command signal to the rightward nove
commandi ng ci reqg tdizspadrct hétweprntbennpen command and passageway

locking circuits 36 and 43; to 43,, and a power
source..
The open command and passageway locking circuit
\ .:36 or 43, provides the locking signal to the motor
.:control circuit 503 or 50, and the leftward move com-
manding circuit 44, or 44, when at least one of the
passageway width limiting switches 53; to 53, is
‘turned off. Specificaliy,'the passageway'Width limit-
ing switches 533 to 53, a;e.designed to be turned off
when passageways become as.wide as predetermined be-
tween the movable racks and when swing arms disposed
between the racks il, 12 and 13; to 13, turn tO a .~
predetermined angle, respectively.
The open command and passageway locking ciréuit
36 provides the open command signal to the rightward
move commanding circuit 37 when the open command
switch 543 is turned on. ‘Then, the rightward move
commanding circuit 37 provides the rightward move sig-
nal to the rightward move commanding circuit 45; of

the decentralized control circuit 224, and the motor
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switch [err] is turned on. Then, the rightward nove commanding circuit 37
provi des the rightward nove sig- nal to the rightward nove commandi ng
circuit [err] of the decentralized control circuit [err] and the notor - 16
- control circuit [err] Wien the open conmand switch [err] is turned on,
t he open command and passageway | ocking circuit [err] provides the open

command signaly 4P &heckeltsp! d ke, conEPagbAdcemmaHt! slakich sand the

ri ghtward nove conmmandi ng Cricuit 45n When“recei ving the open comuang™,
signal s f rgmudih&edn ¢ OBRBNIpaRdceaRandcuaY baskhgewak Guickingr ], e
ri ghtward nove commanding circuit [err] of the decentralized control
circuit [erimjcyirovddlespibeideghthar dpenveommandngdiggali goalkthieo the

ri ghtward nmove commanding circuits [err] of the decentralized control
circuit [dreftwaard mdree notmmandingotircuiti ¢4f,erahd €be exanpl e, when
receiving the open command signal from the open comand and passageway.
| ocki ng dnighﬁwqxﬂr@OYQeC¢mm@nﬂiﬂgnGiEC@éﬁnﬂEﬂ'circurt [err] of the
decentralized control circuit [err] provides the | eftward nove_ command
signal to the ndthan cepEebYing, the ppenerppmand §igpads; $rRE the open

command signals fromthe opencommand and -passageway.locking circuit [err],
the | ef twiliF iR PR e e ARy o RERg BT rehi o RS, 1Ok S L Ler!

rightward move commanding circuit 45; of the
decentralized”éontrol §ircuit,22n-pravides the
rightward move commanding signal to:thg rightward move | .QQJ
__¢ommanding'cir¢uits 45y, Qf_the_deCénﬁralized control -
circuit 22,, andtthe motor control éircuit 50,. For
example, when'receiviné-the opehwcbmmapd'signal from
the open'commandiand pasSageway-lqckingscircuit-43l;-
the_léftwardzmbve-commandkcircuit_441.of'the o
- decentralized ccﬁt:ol7circuit.221'provides_the'
leftward move bémmand signal to the motor control-cir—

cuit 50y. = . | G ———

e

After receiving the_open,cOmmand;Signalsﬁfrom;' S e

the open. command and.passageway locking circuit 43,,

the leftward movencqmmqnding'ciréuit144n.of.the
-decent:alizedlééntrﬁl.éircuit_22h;pr0vides;the

leftwa:d ﬁové SignélvtO'the motorucoﬁtrol circuit SOﬁ

and the leftward_move.cbmmahding-ciréuit?44n of_the
-decentralized control circuit 22n; -?he_leftwardvmbvé;i -

commanding circuit 44, stops transmitting the leftward

- 17 -
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decentralized control circuit [err] provides the |leftward nove signal to
the motor control circuit [err] and the |leftward nove commandi ng circuit
44n of the decentralized control circuit [err]. The leftward nove
commanding circuit [err] stops transmitting the leftward - 17 - nove
commandi ng signal in response to the |ocking sig- nal fromthe open command

and pasSage‘“’aﬁlo\‘ré?cébﬂgﬁfﬁici%hgfg&gnﬁni‘ﬁ\"“%gs Ohnge ie?ﬂ,éﬂl@omw sigpals for

form ng a passageway upplited fromthe main c circuit 17

and tie<deceridpl £268 €RB! bpbnCicbitbhdl @bl palstdgiivay Adckimg ¢opmand
detecting circuit 38 or 46n provides an output signal to the operation

signal gen- efwitng3gcircuit 42. The double command detecting cir- cuits 39
~and [err] detect that the conmand signals are dually issued in the main
control circuit 17 Wheni detepthhgt thedeommandl isAigphadentfiod foxmring sa[err]
and provide the output signals to the all-rack-stop commanding circuit 41.
‘The abnor nal ipassryewaynyhichcare soppdiedt from Aheomadn gontrobn in the
movabl e rack 12, and Ero- vides an output signal to the all-rack-stop
comandi ng ci®kFeinil? gadhtbe dreeabmadiged: gondmed: iHFIE is [err]
detects an abnormal _condjtion in each of the novable racksiierr]and
provi des the Hif-all-rack-move command detecting circuit 38 or 46p
‘provides an output signal to the operation signal gen-
.erating circuit 42. The double command detecting cir-
\_/ | - cuits 39 and 47, detect that the command signals are
dually issued in the main control circuit 17 and in
any of the decentralized control circuits 227 to 22,
and provide the output signals to the all-rack-stop
commanding circuit 41.
The abnormality detecting circuit 40 detects an
abnormal condition in the movable rack 12, and pro-
vides an output signal to the all-rack-stop commanding
circuit 41. Each of the abnormality detecting cirz o
cuits 48; to 48, detects an abnormal condition in each
of the movable racks 13; to 13n, and provides the out-
- put signal to the all-rack-stop commanding ¢circuit 41.
The stop limit detecting circuits 49; to 49,
detect that any of the adjacent movable racks 12, and
13; to 13, are in contact with one another, and pro-

vide output signals to the motor control circuit 504

to 50, respectively. Each of the motor drivers 524



put signal to the all-rack-stop commanding circuit 41. The stop limt
detecting circuits - [err] detect that any of the adjacent novabl e racks 12,
and [err]Jare in contact with one another, and pro- vide output signals to
t he not or control circuit [err] to [err] respectively. Each of the notor
drivers [err] 18 - to [err] rotates a plurality.of notors {4orwardly

or backmardlg tQ§ﬁ§Q¥=¥Q¥' %]. r 6¥”ﬁb£éggsf%??££&1¥he bkl to the |eft-or

right. ~“--- ébervrng move command from ri ght warq nove

commandi g8 ckisasid 37nhé£&fﬂﬁ&h Nehd IbvabI& UrdckeT LD anli vates t
notor driver [err whi ch rotates the notors forwardly so as to nove the

movabl e 1.3 k%olajﬁ)ﬁdﬂtﬁégﬂﬁft & ntighity, -after receiving the rightward
nove connand--fronrthe ri ght ward move com mandi ng circuit [err], the

not or - contr ol  Reforiivirerte arightweatd sehe coumandr frem fher], whi ch
rotates the notors fowardly so as to -nove the-novabl e rack [err] to the
right. |ulghtmardamnyerupmmandwngi¢mm@nxknﬁﬁuuﬁh¢dm¢tﬁ§ fentward nove
command circuit [err]the notor con- trol circuit 50n activates_ the notor
driver [&rel wmmﬂukﬂI5ﬂms4¢ﬁ#?4§ﬁ§sﬁhﬁcﬂQﬁQ%wﬁ%ﬁV?ﬁesﬁmtoWBlCHnd resultant

| eftward novenent of the novable rack 12 or [err
rotates the. motors forwardly so as to M ve the movable

_'racks 12 to the rlght Slmllarly, after rece1v1ng “the
rlghtward move command from the rlghtward move comi- -
mandlng circuit 45n,:the motor- control circuit 50, ac- o o/
~tivates the_motqr drlver 52n,'wh1charotates=the motors | |
fowardly so .as to move the.movable raCk-an.to?the-
right. | . .
In response to the leftward'moveﬂcommand from
the 1eftward nove command 01rcu1t 44n, the motor con-
trol c;rcult 50 actlvates the motor driver 52n, which"
allows the reverse rotatlon of the motors, and
resultant leftward movement of the movable rack 12~09 - |
Receiving the locking signal from the open com-
mand and_paseageway-locking-circuitf36?or 43n, the
motor control circuit 501-orgSOn:controlSVtﬁe-motor
driver 52; or SZH_SQethat;the motors a_re'-st_:<_>pp‘ed'and---—:=
that the_movable'rack;IZ or 13, ié.iocked.-'ln-.' a --
~ response to the output signal from*the;allérack;stop . o

commanding_circuit 41 and the stop-limit:detectihg

- 19 -



Recei ving the | ocking signal fromthe open com mand and passageway | ocki ng
circuit 36 or [err], the notor control circuit {err] controls the-notor

driver [err] so that the notors are stopped and--- that the novable rack 12
or Jerr] is locked. 1In response to the output signal fromthe all-rack
stop commanding circuit 41 and the stop-limt detecting - 19 - circuit

, th t trgl ci it tr. d t dri
[or] soas (O ATEbE: RLoBFosdnandiehBeRBFabrE et S St T 193 Sihe. movi ng
k ee¥ecti ' | . t - f5 . od2 and
[orr] “are. bel W08 rvAE By o RBCnBPLPE, onifer 8y om, 2 BEAS &7 RP o,
racks to the r&%{ggﬁsgaaakhgeﬁggggh@gﬁgbkcqbt04213Mhich out puts
an

operation signals to the open conman passageway Fbcking circuits 36

and 43n accordi ng tehéhfioRifgeraekotietbetiny @dricaGhts axd @s B, signals
fromthe all-rack:nmove command detect- ing circuits 38 and [err]. The open

command and pistesBotHay hfAgkofigther mokvad1d6 rantts] &2 land @B, |kl
signal s when sone of the passageway width limting smﬁtches:%30 tdn?err]
are turned ofdréybéhrgopeveti by thgnabtbrsm and spigmal dthesipredemymamer at i ng
circuit 42. Assunme that all of the stationary rack 11 and-. .
of the moving racks to the operation signal generating
-circuit 42, which outputs operation signals to the
open command and passageway locking circuits 36 and
U/ 43, according to the presence of the moving racks and
output signals from the all-rack-move command detect-
ing circuits 38 and 46,. The open command and pas-
sageway locking circuits 36 and 43, outpﬁt'locking
signals when some of the passageway width limiting
switches 533 to 53, are tu;ned off by the'operation
signal from the operation signal generating circuit
42.
| Assume that all of the stationary rack 11 and s
the movable racks 12, 134 to 13h are in close contact
with one another and that there is no passageway be-
tween the racks. When the.open command switch 54, is
turned on under this condition, the open command and
passageway locking circuit 36 provides the open com-~
- mand signal to the rightward move commanding circuit

37, which provides the rightward move command signal

to the rightward move commanding circuit 45; and the

- 20 -



t he novabl e racks 12, [err]are in close contact with one another and that
there is no passageway be- tween the racks. Wen the open command switch
[err] is turned on under this condition, the open command and passageway
| ocki-ng circuit 36 provides the open com nand signal to the rightward nove
commandi ng circuit 37, which provides the rightward nove command signal to

the right 4ase, FO¥EnELENERELRGIE 5OYi.l e krightwaid moe com-= motor contr of
circuit [err]. The rightward nove“com nending circuit [err] providedythe

ri ght war d sn@: §gNe1 FBadesisjabrovits tthehtrightwan mooremarli-ng ci rodt

452 and the notor control cifcuit 502: In the simlar manner, the rightward

nove comramehdgsignali to4bBReprdghtwded wover icpmmanddnepwinsritand signal to

the rightward nove conmanding circuit 453, and the nmotor control circuit -

503. The 45ghamdr theomotovnwantind circyit 593 .pr N dde tHakkaht war d nove

command signal to the circuit 454, and the notor control circuit 504. The

not or contmaner cthesrightpazenmoye CREMRBOINg GGy 432 BXpect i vel y.

The notor drivers [err] rotate the notors forwardly so.as to nove the

movabl e r ackded sthadrightygrdspove cemmanghSianal,£0 Fhifissagevay is formed

bet ween the sta- tionary rack 1 ) ther. -

: : rightward: m_o_vé cggnmanéi%r&d ctz.r}%uﬂv%gﬁ e t]hzé. nttoq:egxe b y of
"control ciréuit 5O3; The;rightward.move,commanding
circuitl453,prpvides_the rightwardEmové3command signal
to the circuit_454, and the motor control circuit : N/
504

The motor control circuits 503 to .50, control
the motor drivérs 52i to 52h, respeétively; The motor
~ drivers 5237 to 52, rotate the mp;ors.forwardly so as -
to move thejmo#able racks 12,and313i_to 13, to the:
right. Thué, é'passageway is fo:med between-the sta-
‘tionary rack 11 and the movable rack 12, thereby of-
fering a working space. -When thisfpassageway7be¢o$ea
wide as predetermined, the passageway width limit - S
switch_530_is_turned pff._-Theni-thefgpen'command and
passagewaY'lqéking circuit 36 provides the locking
signal to the motor control_cir¢ﬁit_sqliand'the
leftward move commanding circuit 44;. In response to
the locking signal, the motor contrbl:circuit 507 -con-
trols the motor driver 52y, which-stops.the motor so -

as to lock the movable rack 12. Thereafter, the mov-
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fering a working space. Wen this passageway becones w de as
predet erm ned, the passageway width limt switch 530 is turned off. Then,
t he open command and passageway | ocking circuit 36 provides the |ocking
signal to the notor control circuit [err] and the |l eftward nove comandi ng

circuit [err]. In response to the |ocking signal, the notor control
circuit 50 copiet kakk Be rBHAMLTYMNed HUd 1ﬁ&ﬁBxFébPé0é>§eﬁhﬁhéﬁt0r S0 as
to |l ock the novabl e rack 12. Thereafter, the nov- - - able rack 12

remi mew| ockegnang émbﬁhi&&@ﬂﬁﬁ}?rs4dﬁ.§ﬁﬁfrm.d switch 540 is
turned on. To forn1another passageway under this condition, an open comrand

switch for the passwgefoyn arotheaf passdgewax amier v ¢@mdbp£onconnand
switch [err] is pushed, the open command and passageway | ocking cir- cuit
[err] provi deantbpeni gommand reswiccalorfiandlss passagevwdye isftueneddnove
commanding circuit [err] and the rightward nove commanding circuit [err].
Havi ng recei ven- t hEokoexampls gmdien tthe |agfeveramand sottchedéi ngsci rcui t
- [err] does not issue the |eftward nove command al though it receives the
open conmand BREhed, Eher opsen Kommand ansh AR SAARTRY g'r ngtGErri ght war d
nmove conmmandi ng, cirguit vides the rightward nove copman S|gnals
to the right w4t nﬁ&é Eﬁﬁﬁﬁ#ﬁéz r§iﬁq wagsl q 1ROMRAT] SHIRALI R v cui t

Lerr]. the leftward move commanding circuit 44; and the

rightward move commanding circuit 45;. Having

\_ received the locking signal, the leftward move com-
manding circuit 44; does not issue the leftward move
command although it receives the open command signal.
In response to the open command signal, the rightwaxrd
move commanding circuit 45; provides the rightward
move command signals to the rightward move commanding
circuit 455 and the motor éontrol circuit 50,.
Similarly, the rightward move commanding circuit 45,
provides the rightward move.command signal to the -
rightward move commanding circuit 453, and the motor
control circuit 503. The rightward move commanding
circuit 453 transfers the signal to the rightward move
.commanding circuit 45, and the motor control circuit
504.

The motor control circuit 50, controls the motor
driver 525. The motor control circuit 503 controls

the motor driver 523. The motor drivers 525 and 523
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Simlarly, the rightward nove commandi ng circuit 452 provides the rightward.
nove command si,gnal to the rightward nove commanding circuit 453, and the
notor control circuit 503. The rightward nove conmandi ng circuit. 453
transfers the signal to the rightward nove commanding circuit 454 and the
notor control circuit [err]. The notor control circuit [err] contkols the
nmot or dri wesspectivelPperseiee ﬁﬂétmetoﬁsrfarhaéa:iyc@a led =4 hvtor driver
523. The notor drivers 522 and 523 - 22 - respectively rotate the’;
forwar dl y tee asovabheveacks DByasmhé la?kslgﬁtwamdly?ﬁ IDhgl weiked y.  Thuts
the rightward novenent - of these racks fornms a passageway between the naln
novabl e r asighitward movementbdf these|vacks WYhemst be parsdgeweyy becones as
wi de as predeterm ned, the passageway width linmit switch [err] is turned
off. The Qﬁf‘é’t’ﬁ%n%d“m m%%‘aﬁ%vﬁ?ckobk -apdgther sevieble magk ovi des the
~locking sigpal to the notor control circuit [err] and the |eftward nove
com nanmﬁﬁitircuit'[err] Then the notor control circuit 502 controls the

not or driver 52 so as to_l.ock the novabl e rack 131.

h stqg neg
The novabl e rac ?%g?%ﬁ% %?%mﬁﬁeﬂsmH%ﬂetﬁé open command swi t ch
541 is tl“p%ﬁhé¥Erm1ned the passageway width llm1t ‘switch’ 531

is turned off.” The open command and passageway lock-
ing c1rcu1t 4Bi prov1des the locklng SLgnal to the |
motor control.c1rcu;t_502-and therleftward meve=com_@j . ;‘J
manding circuit 44,. Then, the motor control circuit - |
50, controls tne moterfdriver_szg; which stops the
motor so as to 'lock the movable rack 13;. The movable
- rack 131 remalns 1mmovable even when the open command'
'sw1tch 54 1s turned on.
Selective Qperatlon_of the opeéen command switches
544 to 24y, allows selective movement;ef-the'movabie
racks izpand 13; to 13,, so that passageways*can.be“ﬁ”
.formed betweenathese movable racks;as5de51red.f
.Referring't§,Figg_l7r.there is shown a flowchart
of the main rdutine_df the control;erfl9.u
~ When it is_acti#ated;;the eontroller 19 performs
initialization and input processing. Specifically,
for the input proqess;ng).the controller 19 receives
the data eonse:ning_tne 0peratingfstatus,-abnoxmality_if .

or trouble of the_mgvable racks 12'and7131.to 13, from
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Sel ective operation of the open command switches 540 to [err] allows

sel ective novenent of the novable racks 12 and [err]so that passageways can
be forned between these novabl e racks as desired. Referring to Fig. 17,
there is shown a flowchart of the main routine of the control ler 19. Wen
It is activated, the controller 19 perforns initialization and i nput

Fecel ves he BREaaebRBERkIAGSE S Bsa R T SR Y AL 1B "BPnt r oub e
of themovabl ¢s agkts 13;:@2? e LY, 2 tls%(geff,g | 26d £ghLTO!

circuits 18 an err| via e I nterface e com

muni cation cqaﬁﬁﬁéaﬁiaﬁ%bn%éoll &gk Wy ds.1rd *&H&.ntwﬁd@r #Rer ecei ves
the data concerning the power supply voltage and a notor overcurrent from

the decentr al ¢@REr62Détoh 9Cirkeel sl Ehandidtey [dondd¥thin Pthe Sp@heLs from
t he doubl e command detecting cir- cuits [err],the output signals fromthe

stop limt (kxmpplygvoltagetanaearhotb&'@p@nﬁunrenﬂzﬁndmckha. abnormality
and trouble data, i.e. power supply voltage, fromthe nmain control circuit
17, out- put @egmtralmedheod@ubllecamt@ d& eqd R cite 22, 3% hand
output signal fromthe all-rack-stop conmand- ing circuit 41.
‘output signals from the double command detecting cir-
'cuits 47; to 47,, the output signals from the stop
limit detecting circuits 49,4 té 49,, the operation
o/ status data, abnormality and trouble data, i.e. power
‘supply voltage, from the main control circuit 17, out-
put signal from the double command detecting circuit
39, and output signal from.the all-rack-stop command-
ing circuit 41.
Then, the controller 19 performs self-diagnostic
check, and calls a self-diégnostic error screen on the
‘electronic display 16 when an error is detected.
Dtherwise, the controller 19 checks whether or not—e
there is a trouble in any of the movable racks 12, and
13y to 13,,. When there is a trouble, the controller
19 calls the trouble écreen 34 on the electronic dis-
play 16 so as to give a trouble indication thereon.
Otherwise, thé controller 19 calls the start screen
for a preset period of time, e.g. 10 seconds, prior to

activation of the power-driven movable rack system. -

_.When activating the power-driven movable rack
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Then, the controller 19 perforns self-diagnostic check, and calls a

sel f-diagnostic _error screen on the electronic display 16 when an error is
detected. Ot herwi se, the controller 19 checks whether or not there is a
trouble in any of the novable racks 12, and [err] Wen there is a trouble,
the controller 19 calls the trouble screen 34 on the el ectronic: diks- play
16 so as t%ty@t\é?natﬂé’uv?cﬁtrgﬂléf‘t19”cﬁ@él’<§0ﬂheg1@§r Whee poyacont rol Lsr 19
calls the start screen for a preset period of tinme, e.g. 10 seconds,” or
to activat iseippiiy tHies ISEH - Sitied SRVBAbedr aakthysireteiken paridwat i Ng#t he

power - dri ven anabIe rack - 24 -  system the controller 19 checks
whet her t hesupplsr wn&m&gehaataeéuringneﬂeomnpaSepronesBengeceﬂnbd power
supply voltage data during the input processing. |f the power supply is

~off, the cdiber gdvwax 1saxn>plx iseoffecthencentiropley &R dets ithd cate the
non-activati on of thecgJes supplz When the power supply is on, the-
control | er elecHRS (FEsprakeppit ol 6 abadhcatef thRy NPAGALILA Vation here | is a

trouble, the controller 19 has t he d|sgéa 16 shom/tﬁe t.roubl e Qn the
troubl e al &% the,PMERFURRLY - 0 FREN SRS PRESEOALPE Vel"sl§"c'alt1 t he

P20k, RS o el U R Hh AR o il vt
trouble. If;there_ls a trouble,,thewcontroller 19 has
-the diSplay_lGIShcw the trouble'oh-the.trouble-alerté
- ing screen 32. Otherwise, the ccntroller 19 calls the O\
operating status screen 31, so that the operation |
status of the'movable'rack'system-Will_be indicated on
the display 16. | |
When a-tcuch switch on the displa§-16 is.opera;
ted by the ﬁser,_a signal associated with the operated
sw1tch is lnput to the controller 19. On‘theloperatéf
ing status screen 31 of Fig. 12, there are shown a
touch switch 5§;“MANUAL"Hand a touch switch-S?-?S?Sii-.
TEM". Furthermore, the_disblay 16 is of a type'in;fl
which diséLay.screen”can be programmed and designedtas
desired, and can reduce load applied_to.the_COntrolier
19. Therdisplay screens can be designed as desiredd’
When the MANUAL“ switch 56 is operated on the
display unlt 16, the controller 19 recelves a s1gna1
assocxated with the operated sw1tch calls the in- = -

structlon manual screen 39 on the-dlsplay*lﬁ. Activa~

- 25 _



*When a touch switch on the display 16 is opera- ted by the user, a signal
associated with the operated switch is input to the controller 19. On the
operat- ing status screen 31 of Fig. 12, there are shown a touch switch 56
"MANUAL" and a touch switch 57 "SYS " TEM'. Furthernore, the display 16
is of a type in- which display screen can be programed and desi gned as
desired, andtgen bgdehe sIGTEPP! isedtich Bi7e igputolity signalhessbspl ay
screens.can be designed as desired. Wen the "MANUAL" switch 56 is operated
on. t hrewdi spl ajatiedt td6theheocoamrpidiererl 919 whdadi a6l s st ahorastsanc+ at ed wit h
the operated switch, calls the in- struction manual screen 39 on the

di splay 16. ingttonditiop setting scresa '38ySreEhesdismiaw Iputs its
signal asso- ciated to the controller 19, which calls the nonitor- ing
condi ti on seFRifgssErenn38shas anhelyradizy of thich Sfidshess: hata
plurality of touch switches. In_response to a signal assqciated with a
switch operaF%ﬁPBHs?hEOSErééﬁn§é,a?ﬁecééﬁﬁpbﬁpéh:R)%ﬂ&?éhi?ﬁﬁﬁ???é

ronLL o109 CRLhLOUR2RR0SH "Hht (WERLATE. O IS LR Lelies o the
F5200) oL Wbl LA B el R b ReRatpag) of @ lover or hioher order
screens When one of the touch switches on the screens 34
to 36 is operated, the controller 19 receives a signal
associated with the switch, and calls a screen of a
lower or higher Qrder than the screen currently given
on the display 16. The abnormalipy alerting screens
32 and 33 are called in response to the operation of
their associated switches on the display 16.
This invention is also applicable to a movable
rack system including hea%y movable racks. Fig. 18
shoﬁs an example of such a heavy movable rack system.
The stationary rack 1lla, the main movable rack 12@;,‘
and the decentralized movable racks 13a; to 13a, are
horizontally arranged in a row. The stationary rack
lla is positioned at the leftist side, and the movable
racks are positioned at the right side of thereof so
as to be movable. The main movable rack 12a includes
the main control panel 14a, and the other movable

racks include decentralized control panels 15aj; to

15a,, respectively. The main movable rack 12a also
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32 and 33 are called in response to the operation of their associated
swtches on the display 16. This invention i$ also applicable to a novable
rack systemincludi ng heavy novabl e racks. Fig. 18 shows an exanpl e of such
a heavy novabl e rack system The stationary rack l1lla, the nain novabl e rack
12a and the decentral i zed novabl e racks [err] are horizontally . arﬁanged in

a row. heRdL Ny P&kt RbRit sdpsplayohéa as the mepiterifgye, ‘angd.the
novabl e rac S are positioned at the right side of thereof so as. to bey;#
novabl e. Thg¢mi n novabl e rack 12a includes the nain control panel éﬁ'and
the other novabl e racks include decentralized control panels [err] to _
[err], respectively. The main novable rack 12a also - 26 - - includes the
el ect roni c di splay 16a as the nonitoring unit. -27- .CLAI M5 :

C L MS 1 Anpnitoring unit for use with a power- driven novabl e rack
systemin which a plurality of novable racks are selectively noved in
response to an-open conmand fron1a control unit so as to forn1a passageway
therebetmeen : : :
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“ the nonitoring unit conprising, a conmmunication neans*fﬁ?’f?§ﬁ§?€??75§*—
operating status information and abnormality i'nformati r
novabl e rack fromthe other novable racks; a display um“\mu““mu“‘l““mg

- the operating status information and ammermal ity informati en bf *he *

power -driven novabl e rack system and a control nmeans for making the

display unit in- dicate the operating status information and ab- normality

i nformation of the MAVakhg toxdhy Wiith fore dseariel 4rpowehedehvanni cation

meand=2. A nonitoring unit according to claim1, wherein the display unit

is of a tougbvasnel rhykesyateén im cdriiclnla peansalitpecf tievabiel agckait to
gi ve hierarchical indications of various information of the novabl e racks
in an inter arei selestdvedy moyes tidy iRFRANTS K2 AW PRSP ocCeMERRA1EEPMY
wherein the communi cation neans is of a nmultiple com nunication type in
whi ch two canrontEsdi it §6s ag & fQrn A (R3FRIWAYLREFRPREYEER! and
wherein a Iogic circuit converts a signal format of the information - 28 - :

C L M tBef pORitREIBG MRt KABF e so that the information can be

recei ved. by the control neans._ 4. A nmonitoring unit substantially as
herei n described & communication means for transferr:.ng operating

-status information and abnormality information to a
‘particular movable rack from the other movable racks;

a display unit for indicating the operating

~ status information and abnormality information of the
power-driven movable rack system, and

a control means for making the display unit in-
dicate the operating status information and ab¥
‘normality information of the movable racks which are
received from the communication means.

2. A monitoring unit according to claim 1,
wherein the display unit is of a touch-panel type, and
the control means causes the display unit to givéqv*‘

U hierarchical indications of various information of the

movable racks in an interactive mode.

3. A monitoring unit according to claim 1 or 2,
wherein the communication means is of a multiple com-~
munication type in which two communication lines are
used to transfer the information, and wherein a logic

circuit converts a signal format of the information
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with reference to the acconpanying drawings. 29 =—————u— .

T

from the communication means -'so -that the .information' c.aizi,f':;‘;
be received by the control means. ;

4. A monitoring unit substantially "as herein described

with reference to the accompanying drawings.

o
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