;e3e/,.166l T<r~ Specification as at 17 03 04 PONER- ASSI STED MOVABLE RACK
SYSTEM FI ELD OF THE | NVENTI ON Thi s inventi on relates to a povver assi sted
novabl e rack system which is manually operat’ed W|t mf:)l}f‘%ﬂ‘e %@ ctivated
by electric nmotors using a sinplified circuit. ¥ ELATED
ART In the related art, novabl e racks are noved by wheel s attached thereon.

When a plurality of such novabl e racks are arranged, .
formed only in front of a novable rack to or from vvh| chmq“mllﬁ’mmmmnmmto be
| oaded or unl oaded while the renniSfegHicatiors can in

state. Therefore, the novable racks are very effectlve in sto?‘?’ﬁ artlcles

in alimted space. I.fied into those
whi ch are manual |y r%éﬁéﬁéé%aﬁg}\&éﬁ@@mgﬁs noved using a
rotary handle for rotating wheels, and those which are driven by electric
notors. T Vi vabl e racks are used in a small scale, so
that the F@Fg‘ﬁﬁh‘a’h}ﬁgtﬁy@m& e racks and power-driven novabl e racks
are usual |y in Fhiteineentiof trelatee tootappweradbisted meovahlabrack ayktem

rotating W&? i 4 rﬁ%ll:féﬁﬂité@%&? ?aqeafh%ﬁgstatcm t&a 59 e fngoﬁ(ﬁ@ a

transni ssi on sys a spee i on gear frain’ There
rel ati vel ysum@elmnhﬁgdelmmtks can be noved by the operator. Further, a

plurali tYDES(‘JRYP’PiGNr@FkPHE%EE%TEU@Q{’py turning a rotary handle of onl y
a single novabl ver, rabl e anou of force is required
in orger to rmvﬁ1 \FgPyrq ) aﬁ‘bv’&‘l?l"@ %‘g‘s R&éﬂ?‘f%ﬁpﬁ)ﬁ Wllﬁ?ﬁ{esr clé‘ﬁ‘iq
mova]pl e rals&leohavwmra plhaedlity usfe guthn nhowtaélmk@ramhmgynlged aowbflat thﬁy
are frequent 0 er than
i e vor kepaee sy B fordied S HBRLSHE Rt Ep O R DA BOBE Wb BrUBRE®" e
power - dr i wee todhenbdasledack sindoadest wwhikke theviremadhiogt raaksmmrrsnmpenda ng upon
their s Z€noiBfbrAfil BEatBAS ThrORFE AURK i HIETHaRRs A VBLCSTeHNE VAT SUC

power - dri vene nova racks su rom t I'ow ng pro
assumed hébwinhartieles ipradimited spgseed in order to forma work space between

certain novabl eTh@CKﬁsuM@Vﬁhi\&bu@Cﬂﬁ%ks ardPedied inBEAhbokE alvhivh ageat 17
03 04 to be m) Yﬂdtgelr noVi n ections, shoul d be, cal cul ated on the

basi s of yp?Bp%"é'& rihose, gxhich,are, moxed USSR E0t&¥ce to

whi ch t hehlmdbéof@ f(ftakislgcaheble mﬂeﬂmosahehmhf arer driveniby electiss aiotoi

det erm nengl ectr crmtor e clli f the
el ectric e&%r yl.ﬁ)rasrn}%%xgg ‘{a%(i%rgf"ﬁ Q elégecf ?1[ %Plgﬁl Qéalg éo ﬁﬂlzt
control ciretaryt handleotypomevible ngaqlﬂseaedemwelcdmpor guovablet h'eﬁks |afre

i ndi vi dualusﬁgn Bl Svida s have no avai |l abl e spaces to which they should

nove, it is nec sar to det uchastatg and to sto gie \R/htbﬁ
further, if any Eotagy ¢ %‘F e yngemovable racksrotpingsiores t he
novabl e r asi@ﬁ-yafaﬁune wﬂramuﬁdtedtﬁbethwh@éls w@ak;sathim bysteinoppeiag
Finally, in orger to.secure saf et 3]%2?@ r ot ﬁ:ct tl?'i electri

t
vari ety of WECHTEABAIST BEAT tRR g tiyp datis o fie Bikband
whi ch i nebet miovgd sk ébe tdperatoner Farthern anplaialidy refciosvableneackexgmmdieve t han

the rotar &mft&rmﬁg M@Qﬂéﬁ&l‘é%f only a single movable rack. However, a
considerable amount of force is required in order to move very large movable
racks. Recently, a number of such movable racks have been widely used in
libraries or the like, so that they are frequently moved by female workers
who are considered to be weaker than male workers, which is very
burdensome to female workers.

Conversely, the power-driven movable racks are provided with
electric motors depending upon their sizes, and can be easily operated by
females and males. However, such power-driven movable racks suffer from

the following problems. It is assumed here that a command is issued in
order to form a work space between certain movable racks. Movable racks
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From anot her vi ewpoi nt, each novable rack is usually noved on strai ght
guide rails which are usually approxi mately one neter long at nost.

maxi mum novi ng speed i s approxi mately 4km h, which equal
to a wal king speed of the man. Al though the rmvenen?geg?%?%mwﬁg% racks

Is sinple, the power-driven novable racks have to be controlled in a
conplicated manner, and should have a conplicated circuit configuration or
software. This nmeans that the power-driven novable racks are very

expensi veto bamorad and éheiswaevingi dicectinnsahould he icalaatedoon thebasigioft hey
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but can beghgy ﬁgas"‘tot tarh%fﬁhhe h?&vadb‘l'e F2616La M BEY b%é&dtmynmasieeacksc mot or

even if t rac y It is % efore a fir ect of
t he .nven?waaﬁ t?@%ﬁmea’e b aaﬁ@qma&rgﬁsf%ae%eés?eéyraa@kp et éﬁe\miff‘%ﬁw
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concept of .t. noved under the nt r erator, and
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oved speedily, F"rﬁﬁ f&got'he% gﬂ)’obﬁ éﬁf"%ﬂhe &gk sV REla P d&i‘@n‘ nprove

work efficienc thir i nvention to
power - assistrad m@mr@ﬂqsazhwbmemwaﬂymmxunﬁ%y ane metsr lopg abmost.acks

fourth oby pejusalitoping Hechia ;t;. g e ack
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rack system co a pl ura |ty e novabl e
rack incl dhatk:t QYd%kPaPPPEPXéPa\Rﬁé’e segoﬁs r’rBthr%eFLﬁOnF énfabr”Wi' sppce

bac kvvgr g &{uhﬁgalle{agmf Mﬂlhﬁtmmbhﬁnrﬁlgﬁe the ﬁ@ﬁali'y(}farﬂ]é efpd ﬁigjvﬁblet cEes
rovi ded a ite i ons, i:n novi LLeCkl ons mavabl e y.ac

gnd an actrﬁﬁﬁ)r?g the; E&a?e‘ﬁ Ftht Fake Pﬁgr‘t%mr?é i ﬁe%’R@ Sui E@&? IBRVHAPY, ng the

oper at i on reflucessthef wotleefficiendyi mfrthsvpdwﬂreth'lwdmaylable rarkishe DC notor in an

opposite direct gp ‘?H{?%rf}%rtﬂﬁi%%:ﬁ)%é&ri IInggﬁeé)é iteflt ' £6 119&1&WN8“ . An

oper ator can nobve nova I recti ons b {)er atin
di rect i on 1wl 36933 apower-agsistied Iaegablégaclrhw sh mmswaép

dri vg Sograp o‘k}éﬁ tPANSRNis 510N mledhAnisai Wrﬁﬁﬂm@%{h@%ﬂa{ﬁtf&mb b&otag@kts Wi th

a reduced.s edquction SO nov e racks.can at a

i Gh S peedatils ¢h Shoelsand-Slesitis Sathralop APPTRE Rab B TAhh L0 ERaRDEEIS o

nmovabl e rachen vdriqule expplieds tohetheouabhey rhmkdiet besdmpeswilaigez dhant ar aki ng
nventi on provi des a power-assisted novabl e rack,

di st ance. er
whi ch cor’rﬁfl%gétsrgnB%E%ghﬁy of novabl e racks, each of which includes: a
plurality of wh8Hesforegdhag power- asgrstedugld‘mb&mr@bkoloomblhma totany handle

reci procaty {yBQ rﬁ@@amg\faméebﬁ@e&a b Mavéd %tﬁ ka1 ARdry ?&tce%ﬁ@ﬁ?fab%téd"" tches
provi ded a osite si es in m)V{)P krectl ons novabl e rack;
and 3 by an electrlc motor even if the movablerack is very eavy

It is therefore a first object of the invention to provide a
power-assisted movable rack system which is designed on the basis of the



Specification as at 17 03 04 an actuating circuit rotating the DC notor in
one direction during the operation of the right direction switch for the

purpose of noving the novable rack to the right, PC not or
in an opposite direction during the operation of t@ﬁr&%?& cfgrgteltg[a?on switch

for purpose of noving the novable rack to the left. The novable racks are
j uxt aposed. One novable rack is capabl e of m)vi ng ot her novabl e racks; a

signal transmitter is included for sending . a gh ward, s r| ht
dri ven notechnical serceptof theselatedharyiis &Qveéﬁl {t8sR °P§tr(9;l)g¥]§?é’éfe )

driving ”Bi{&*?héluH@&K,su%%@e §ﬁa%8:9p&1§16é &dmdl @raﬁal to a left dri ven
novabl e rack when t I directian s 8%i‘ed on _the dr

nmovabl e rack; aﬁdSQQ‘?Edae igst i ofgthe rnypR lﬁ?o\/si § & PR q‘%stﬁ%aor | ef t
driven ”Dmaﬁlé fadk E?@@tﬂ/ Mﬂﬁch han' bg Iiﬁdwdjsple‘edhbf wdmcé sisgandby ttiree power

bei ng smal |.e han power th bI Kk

rack wher ¥heR fhgmrg évf’%tfkt ;gafcera[ fmaf‘% Vt"élnloﬂngfgivm |§ (r)ggrat :ag at gv%tél ©
not or assom at elt wé tah third obmnhtd'dtlwmnwml@l dot Dm\@delﬁh rovrsrassistagye t he
movabl e raclk H%Q&%Q?ét@ﬂl ?x? vﬁu h! ghﬂﬂ'am%/ p |n§o‘fa1ﬂ5)ra¥:l@s bAE beedgeedilyr i ght .

A novabl e TREK driving novable rack is al so
moved. Pomvedmtcﬂhelsan@mﬁmmém pﬁim ﬁorfarmammorléapﬁeﬁ ‘t he driving novabl e rack

is applied to tl&eféﬂ}’tﬁbbﬁ bRt ﬁl@é/eiﬂvbuubhelsirtbvpﬂmd@vait;bcﬁnéraaéslsmd t hat
runni ng torque.is enerated i.n the

db
movabl e r vablp rack system syhich ¢an %&P&?]ﬁé’ ﬁ% \égfﬂ‘ }berf %IEﬁfe\éL%grmtor
funct i oni hgaeflyand hoteussifeisly. 10BBeEF DESCRI PTI ON OF THE DRAWNGS Fig. 1is

a sid I t f

o1 ur el 14y of ot BRRCInyRRERR B (AURE, L ol Sepidrdicned

i nvent i on mévahle a'alck Wﬂemellelmhl @nnm ﬁ@Dhé oWé WGWI&BI@OPaQ:fks i s
moved whenngedhie %Ekf"}aﬁ"!‘ho%ti Sg@BREd! 864 HROWRRM. afi dinezdrty xtobping

el evati on schemati ca W ng e.CcQ rs and buffers

t
provi ded idistamge gande- @éslpgd ém%vfé%agwrgﬁg?étsgmpléggﬁstﬂce a side
el evati on gl vaIARNOW THE INVENTPIONrs. Fig. 5 is a top plan view of the

buffer. Fig. 6 i front, el t. f t Fi 7 3

appear ance of a%PV%QPEtSYP?‘ﬂbggbgep?ggﬁ af’"‘ﬂsge ergéﬁ%ble %gglwsmﬁieo t;a Lgal
i nvention. coEiIShsﬁg&hpimath efkinevahle mgksar Baclk oﬁthearqwab]re— eackiinchideapvabl e
4 e3P0 T Gl 210 OBt A" e orS/RAT PeBhcbadd nd

i nvention.? éxa I'e "of a C|rcu e to
i nventi on. reclprocatmg the movable rack a pair of d1rect10n switches prov1 ed at

opposite positions in moving directions of the movable rack; and an actuating
circuit rotating the DC motor in one direction during the operation of one of
the direction switches and rotating the DC motor in an opposite direction
during the operation of the other direction switch.

An operator can move movable racks in opposite directions by
operating direction switches as he or she desires.

The DC motor functioning as a drive source has a maximum start
torque and can activate movable racks with a reduced speed reduction ratio,
so that movable racks can be moved at a high speed. Further, the DC motor
can apply maximum dynamic braking to movable racks, which enables the
movable racks to stop with a short braking distance.

Further, the invention provides a power-assisted movable rack,

which comprises a plurality of movable racks, each of which includes: a
plurality of wheels; a DC motor turning forward or backward and
reciprocating the movable rack; a pair of right and left direction switches
provided at opposite side edges in moving directions of the movable rack; and



Fig. 10 shows a circuit of a safety device which is applicable to the
I nvention and includes safety bars and buffers. Fig. 11 is a circuit

di agram of the safety device, depicted in a sinplifd gﬁlﬁmq Lr170059s 12
shows a circuit for selectively noving novable racks orvvarg or Backward.
Fig. 13 shows a further control circuit applicable to the invention. Fig.
14 is a flowhart show ng the operation of the power-assisted novabl e rack
system including the foregoing control circuit. Fig. 15 shows a power

suppl y ci poudctuaging cironid refating the dACi mptoriig. pme dHrewption dyringthpower

Sbocal ane PAANG IEAR, Aol LRIGHDE tye Fbpoe GTRRERe LA, |
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appl i cabl eapablehd moviegt other nkovable Xacks;aa bignad kraismittércly iofcluded fopvabl e

rack, show.ngk: [ Nj.: | ' mr LNg a

br aki ng o\;%%l?(g]tl}%oér{\w}l?. tt e péc}ggrmag&;% g%gg _drzlrjio‘\%a ev]rag%: rééks)tem E‘ép@% ?s a

f 1 onchar t ditestiongswitehr isheperatadi ory ambmpigomqvnblméap%m@ndaggm danovabl e

rack syst ¢ywhid sighal b6 adeft! @I RlovaBOVd RO Rerd thé leff Hirebflbn RKdtdh g

operation In thg pomgr- ssi sted rggi/abl %ﬁraéqlfﬁlyst m Fig.. 26,is a.graph

showi ng t RBEFalPdt bk ﬁi‘gﬂﬁ'@g\/\m OFRFgAR ShEREUALRG AECYHPTONIASSad when

:Ee govz;bbew(rje@% meSfiv@m . drnIEfudtei_vtehendwablmggﬁleonéc&evi%g tHBGrirghlltw'aeai o&r';] and
e braki evice o e _inventi.on. NIL.S The
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shown i n mhevabdeoaganyi ng drawi ngs. Referring to Fig. 1, novable racks 1 to

S are provided W th e r?g‘lﬂ I on as
at 17 03 04 el e!ftlrdlqc no?!)ersg%lé( %e%gtheﬁt}%ggfgér respfgg??,ve %{W:fll'c?1 electric
mot or s 13 0Pgratedathe DG apotoy ansacigted) with the wperrbediveiteh 1@1,aCé4ete 41 44 and

54, whi ch ordér 8 nicViel thed Bio¥aBle fadk GRinctioning as a driving movable rack) to
the left or right. A movable rack which is left or right to the driving
movable rack is also moved. Power which is smaller than that applied to
the driving movable rack is applied to the movable rack moved by the driving
movable rack, so that running torque is generated in the movable rack
moved by the driving movable rack. This is effective in reducing loads
applied to the DC motor functioning as a drive source.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevation of a power-assisted movable rack system
including a plurality of movable racks according to a first embodiment of the
invention.

Fig. 2 is a side elevation showing how one of movable racks is moved
when a direction switch is operated thereon.

Fig. 3 is a side elevation schematically showing the concept of safety
bars and buffers provided in the power-assisted movable rack system.

Fig. 4 is a side elevation of an example of the buffers.

Fig. 5 is a top plan view of the buffer.

Fig. 6 is a front elevation of the buffer.

Fig. 7 shows an external appearance of a power-assisted movable
rack in a second embodiment of the invention.

Fig. 8 shows an external appearance of a power-assisted movable



In an exanple of Fig. 1, frontages of each novable rack through which
articles are | oaded or unloaded are at right angles to the plane of the
. drawi ng sheet of Fig. 1, so that the novabl e racks Eceleﬁcqgveagatiﬁo%?g
direction which is at right angles to the front surtaces tréfeof  (1.e. to
the left or right in parallel to the plane of Fig. 1 ). In this
specification, the frontages of individual novable racks are either a front
or rear surface thereof, while the vertical faces at right angles to the

f r ont agesragkeinsa dbird ernbedimengtofdhedpeentionbl e in Fig. 1. The electric
motors 13, 23, Bfx AdhARslaRr 3xahfplPef ARERNT dPBIStabIE o PROMERLIBRXI Tum tor que

when they are tivated. The rotating directions of these notors are
reversed by chgﬁgﬁ.rﬂ& phows ja pigeuigrof A prfety dexire whighelssapplic ?tg&il@hat t he

(rjr_ovablt_e I‘Q&k&)f t{mygnagﬁ?ryaad?: gﬁft‘eﬁﬁgﬁy?ﬁﬂdiblmfﬁ?gpr dan;:e with rotating
irections o e el s. FEurt.her e el.ectric.notors generates .a

per manent magne?}%m?fe‘lsdauglirﬁ‘b‘tp@%ﬁ’@nt"fnétfné?ge.ty %‘ﬂc‘?qmaﬁmcge$éekai s
provi ded sirhplifie¢pmranwdr. di recti on switches at | eading and trailing edges
thereof, i.e. of. j el. e. Sl ifically,
the novable r acglgi} ]ﬁza%?o I ?gc‘{lfcglrllnt g‘%/}\n %e%‘%gveﬁ%%ggiﬂ&{%gé %@g%foﬁaggk 2 has
directi onotkackward.21 and 22: the novable rack 3 has direction swtches 31,

32; and the ”DVFPé.elaf ﬁ%éa ffﬁ&}ﬂ'&-rcﬁﬁﬁﬂo%irémtt Rable @hediaveAdn! h_e
novabl e rack 4 has flrectlon W t ches, 51

. and ) _Eagaégovabl e rack is
provided with afigcl4ids imfowchart showing the operation ghdheRpveerchssisted: ri ¢
mot or - and nievable rack\Spstemnimchidibgehdiforploing conrblcdigcnit.s operated. For
exanpl e, when tEe df;?r%;:ti on switch 11, 21,.31, .41 fr S%i.s oggrat ed, DC
power is suppli B4 1P TUET ameWer umple cepiitnplicaBleo the inyentien. "3 o 53
in a first direFig.a6. shows har furkhen pdweerdi supply ocirewit t appli@abl@2to Ihe 42 or
52 is opeg%&;i% he DC power is supplied in order to turn the electric

not or 13, 43 or 53 in a second direction opposite to the fjrst
direction. The Eigcl?ishowstan externapappegrance aha myvemassistedcmevables, or

clutches hekdE ieﬂf»‘@hélﬁdﬁ@'\/ﬁr 1119@15&?%&@%@95@& ﬁffﬁn@ﬂ{éiﬁé&rﬁpﬁsﬁ‘ not or s
and t he wheel. s %4,0 24, 34, 44 pand 54. The clutches are connected to

electric MBEOPECRHPEEN are in operation, and transmit rotary force of the
nFt ors to the witel B8 slﬁl\hfeamsﬂlertdoﬁtmﬂ uimhﬁsamrlﬁ:aﬁlestﬁnﬂmeiﬁvedtifohom t he

el ectric notors ecification t 17,0 4 i [ emain.inactive.

A tornat el y. t nEiE; 1T B eidscdlen iR Bt Alssffth depticatt O pRE M eheionar
activated when ¥lig 20 isca tor plant view of thet switehl showndn Rignil9i f ugal cl ut ches
whi ch are conneggt i 3 tric notors are
activated and tﬁ%’?dﬁ%%‘?g?&ﬁ%gétcg%g?dg#}%&\m%g&&éenﬁg?‘{tﬁ) 'rection switch
31 is pushed toFige22 igptbtompplanyigy o thecroyable rack, showing govheels3
turns in gnévidgmeéhdaismihi ch enabl es the novable rack 3 to be noved to the
right. As a resw.t, wor k space, i s faqrned betv§en.the m)va%ble racks 2 and
3.0 th's casel&niSP e &1 DEFERaRtshoing g Draking, qRpraboR, ims

act i vat ed pomkriassisiad ecdvable oatkheystent.ch of the novable rack 3, so that the

rotary force of gt:heogl:ect rqg %I,@r 1 AR . %\4;:& Syad. In
this state, no %&e?gi% é::uf}oofé'fl e tsél%t%ﬁ{elée% efctrl o l;rr%?(l)lrrlg 03’??? e ﬁr%)lv% e
racks excdwermssisted mpovahle ragkRygdemso t hat the clutches of those notors

remai n di SCO”_ne(Ftig.d% iB"@ﬂ@W’@farﬂT%M@M@g é%@ﬁ?flﬁ@l&bﬂlﬁjﬂ@ﬁ&@p&iéﬁbdﬁiﬁié vely
smal |l force si nce.tprélﬁllr1 W{iﬁel s .have a reduced rotation resistance.

Ther ef or e POFHRE-GR5UE ovAble KaCK8YSIBMe rack 3 in response to the activation
of the electricFipt @6 38 al graph tdlwwingalthe relatisnghipntebween nebopping t he

right. They, r . Vi I t | I j L 3l is
bei ng pus ﬁiel%?%%g% :arr}dﬁ%l&é(gfg&(g?v@e%ﬁ%% Aebqer! aljégk§3{s§&&ﬁ%\c}§3ﬁ{w§ e right
as shown Hyakingdevice o thesrelabeil artiain the brakingBlevivecaf Gre iogention:

consi ders EESC#IWIPN@?%E&\?B@EIM’EN‘PQWCE bet ween t he novabl e racks 2

and 3, he or she_rel eases directiton swmtch 31 in order to stop the
movabl e rack 3. The inyenfien wilhdeaslesenibed qwith zeference to\ihe msgferred with

tﬂe mvag:eenb&ﬁiglegat_ar@o&hs@gs?ﬁptaﬁ%nlqbéfrtlﬁihtg dﬂa@hhg@l.: rR@fdrem?,:;sw wg. 32 of

e novabl e r S S 0 e e mqvahl e r.ac ve

of twar o AEagasks FAER re Bobtisacmth whge RLd; dan it fng 54

rel eased. The foregoing operations are applied to all of the novabl e racks.
I n other words, when each left direction switch is pushed to the right,
each novable rack is noved to the righty On the other hand, when each right
direction switch is pushed to the |eft, each novable rack is noved to the
|l eft. As soon as each switch is rel eased, each novable rack is stopped at
its current position. In the exanple shown in Fig. 1, the five novable
racks can be gathered as one group, and can be individually noved in order

M N o o ~ 4 =



According to the invention, the electric notor of only one novable rack is
activated in order to push other novable racks. This can sinplify the
circuit configuration. The electric notors should h§p gﬁ%a?i ae .t praus. i.e.
runni ng torque, so that DC notors having large running torque are used in
the invention. The outernost novable racks are often requi red to nmove many
novabl e racks while the internedi ate novabl e rack pushes a relatively

reduced nunber of novable racks. As a result, the electric notors of the

out er nost eleotabmtersdBs 28033, and 88ar¢spsrtivelyr gdhesleptaicunotoss 1Be23) ectri c
mot or s of 35ngeL L S Cu deACSSUFR XhBAVIFed1 813! DY 834/ 44Bd 54 0% B rudloh hi S
enbodi ment the m)vabl e racks include the direction switches on their
opposite Eqilel ad@gpsatlopl right or left direction switches are selectively

oper at ed in Or|dFd D eRRMD trl]énb‘falbﬂgg lraﬁkﬁtdgésté'teeiélﬂhﬁoﬁ‘blt Qfaﬁ:kﬁt;hrbflﬁhhe
oper at or a noves va or herse

mF))vabI e rga‘rl ar C]zgétaﬁﬁllP?‘i?d;D’éthﬂf“{eaearfs%e/’é‘gb 3é‘giﬁs torfde B‘Frqf frot or s,
so that hdﬁuwmg)méﬂte)frl?&gkls svathalt ¢heonedhidasaths aredmenedimkle ddektionuri ng
the depr esgxrxgtggs ﬁhﬁtg rgﬁa%tto%ﬂe?Vgntcsh?ﬁaceg&ﬁgeo#ﬁlesggmée?&ttoprf ¢ i lectric

notors in MOVED! € 1 ac GL1.0Nn 5w tches are
rel eased, pahallelotaithe platies ofirligstlOppdu. thisespesifieation,athe fegntages et i vel y

moved to tmvtdtmtmetdatgefrscﬁsea@éuﬁgr artpahtvty féarlsetfacerthuam wﬁil@%ﬁ%‘ on

switches are operate er at I n ot her words, \il e racks
are noved VEFfiealfages af réﬁhteét‘gg §1=9r froptages axs Slq?eS‘Hﬁ%ﬁ"eét Srmckdeef or e,
it is poss,[sm)}é ihOFiél gpense with various detection circuits which are
necessary in ex pwer - dr| b der to _gheck th

fol | owi ng i temsﬁ’ﬁ "Bg‘ét?'[cl moters gﬁ%ﬂf %aﬁg%{?é “%1“85%.“{01} glh cap a new
wor k spac @rbe_ludnemfammam tamgieawhen éhey ane tiotinatesl. nﬂ‘\lmbtcmatlagkhremtwtdse basi s
of ‘the exiopithitk Wltre ARE Feflilelify BRYMURNNpGIBRARs 55 € curkbnd 8o BESS! bI @

to di spense COI’] CI r cul oper ate I n accor ance W t
dat a obt aisneslipd, smtélartdhegewajﬂqw@aet mene forveand er. bagkwandds aacordanceg

Speci fi catdigR Fstadingl AifsttidhsPoESEY WR¥AS! | OFufﬁ‘llérprtBB' gRct i€ motors

power - assi st ed novabl e racks whi ch ha the, sinple circuit confi io
and are | €SBCEALSE R iRFEMARGRT pfa\iagpe%s@@e&smﬁlgsr@apaeﬁ@a%efépe%ﬁgd under

oper at or ' snéwtlée Ci-lack\lhbq:iro&{deﬁpaﬁﬁi @l pai¥ Mréctﬁtls)liiltsw&wlfsrtet leadpigadd in an
exi sting work spage she never va ra [eclkion
where the tgyilf@g{)ﬁég%:}:ﬁegeﬁg,céewqq abgr&:ealpla Ii—;lg‘t?veng aceg S who i s
unawar e ofSpeoifally, thki mbvablowatk el rlak dlmctmvewmmhaal B rand<sl2aridlenar r ow
the exist 'nﬂgvatftﬁ aﬁﬂaf%as'dtré&fdt, Spihes ztlhsnavzeabéhe ﬁaa%ﬁteafaeksg%ed by

i nactivating ectric_notor erring I'g. 1}/dewce wil |
be descri sBEpokionswitehes 81+ 92;t #nd ﬁb?/éi'b‘?‘@brl%é'ﬂ%k f has H'GCtQOH fSEYP afdie, in

order to sin@p2;fand tiee ﬂﬁﬁﬁbldoﬁatckm habdireefioh\swiesheses 1 a6d Bdes safety bars
15, 16, 25, 26, . 35.and 3

are |t|o ed on hefront and
surfaces of the am%"%?’%%@c lS2 Paﬂﬁl%% Wi‘% %oﬂf%‘i}? Wh%
oper at or s swpphieh povwarttocdaeh. eleq':tem tiote iuyd tums Imthn oneafitheé divectidme

fety b : d
The’ movapliFhe S obBrated FUKARaTadjR tnen A8 dALEoh Wh i3 2Pty )
ext ends smﬁlaxstqmragedammwnelwwmm He@tdﬁl‘r’?@\mbﬂl ghe g trlamptﬁaé a

saI ety b?rzzﬁ\atah 98 d‘.thtf).'?'i‘n'%ﬁﬁ?&tdli/?étﬁﬂx Wtﬁ@gﬁbﬂelﬂ%@%ﬁe@ﬁoﬁ%ﬁ%mﬂ;ﬁomsl
into con er ew e s may be attached u eria
e.g. they ﬁ%éﬂ%égdﬁweget?&ottvlsaﬂ] TolS§ o prden Bobih H | ar o
or the |i kfdect¥ieemotoryl13,223t38,be8 osBBtinla secoacl dirattieh oppusite soiphe first to t he
electric tors Wil be imedi ately suspended. As shown in Fig. 3, the

saf ety bar r%1crtle°nhear the bottonms of the novable racks. Alternatively, they

may be present &henelghiric motonsi bhL3831 A3 amdabinclude plaitchgs, bochitghes he
bot t oms g% % ngedoﬁe PEW&P%r&gsﬁlﬁﬁldipmhﬁn{s%%(ﬁet\b&ﬁ BRedEOMBRR AREK

system S _can be noved redet erm ned di st ances ILn the

exanpl e ofthej wheels 4424 s 441206462 '%heecwelaes ATe cappegtsd togelestrac novi ng
di stances 1@abtdriSviied 3k §nlopekstidn 2l Brandhield r6wi‘yfferderﬁffth§@ﬂét;%ﬁ§ t(WtE@ t he
end stop 61 the able rﬁﬁkﬁ%v;ﬁ kept frontnnvdd% the#?hg | eft.

The end stBheds- pPeberye; £het aFe dScennPRiedagm, e Blechids meiorhe
right. However, if the novable rack 1 or 3 is directly stopped by the end
stop 61 or 62, articles stored therein may becone |oose or fall down. In
order to overcone this problem a buffeg 17 is provided near the |left side
edge of the leftnost novable rack 1 in order to cooperate with the end stop
61 while a buffer 37 is provided near the right side edge of the rightnost

novabl e rack 3 in order to cooperate with the end 9 Specification as at
17 03 04 stop 62 The buffers 17 and 37 aI I evi ate shocks appl i ed to the

o o o L, " . ~ A I



10 Specification as at 17 03 04 conpressing the coil spring 71. As a
result, force for returning the coil spring 71 is stored. The bearing 68

i ncludes an end switch 73, and the contact menber 7 : i,t ch
actuator 72 on its top. The end switch 73 has a tipggpﬁgng%%Q?g ﬁ%n | ever
pl aced on the end switch actuator 72. The end switch actuator 72 extends in
a sliding direction of the contact nenber 70, and has a sloped part 75 at
the center thereof. The end switch actuator 72 has different heights at the
opposi t e wihiels remaiheinsictived pdterngtely,Ndreralutghes mayx: bet electromaigoetiz2 is in
contact Wepfichle ﬁ}ﬁ% R hbtifated #HenPYhd %&ﬁ%l lofstsYaft thifed 8h! ofPriNg

71, and the ti e operation | ever of e end Sr\ﬁ%fggs: 73 I's, present on a
| over si deewfrifigal shrchos wdrcl arasoppected Ry, the gent doregi When thedoes
not oper akRectriPEndterd afd aflvErRd atfdl fified. | nto contact with the end stop 61
and noves to th i ght (see FEig., 4),agai.nst the resiligncy ot the coil
spring 71. In tﬁpﬁer&mﬂéﬁ%&@v&% € pctagn amfctr{@ ‘érﬂ‘si\ﬁﬁgeﬁﬁﬁct uat or
72 are noyixhtten tthe mooghble fark: Baitst dlectyiopestopaB3 tunsoin tohe dipectson,t ch
actuator 72.push thg ti t he.,operat.i I r . ul.t, the
end sw tcﬁ&fgﬁ\ﬁn%ﬁleﬁeﬁ?c |°\‘/’§E’Ledl,'acgn§% ?&%%gﬁgéﬁitgggﬁ@g?héf%&%ﬁéﬁgr 2of the
movabl e r awirkwipiake beforosskbelackenTihe iovable razks & and 8ct Iv ghisrcaspeorlyl | owi ng
respect: yheRrlddific rmgeo@:ﬁa bfghe dvanl®@¥&ack BAsidetivatdd hndlilRoARBELRAtoTEMDET

70 strikes agalnst the end stop 61, and IS urged o nove agalnst the
resi | i encyherlutgh of she moyable rack 3o th%tigrre g'ftasw» etﬁﬂeqtms HOLDh| e
[ﬁck 1t st PBﬁngi}Ysﬂaﬂ%@thfé waeéllis 36 q?affﬁé)gshtbyné b@\{v@ﬁis{c suipliedtothe alnd

e articles, stored on e nov e rac re preven ro eco g | oose
ororal 1 et ThefrS os ohe By atle Saichs pelt forFhei ot it ool ' ong
urges t he theehitiches ef thoselhaotora ramasn disdoheettedc e ThHearther tivablewradks t hi s
state NRaRHb AveaNwitR 1etatifIGAREEN FINR. ARV R WhEMs HEWBUPRLARA! O 1t he
el ectric notors by operating one o he direction sw tches on e novabl e
racks. Theotatidgreregiptannewn lherefgre,3thes mowementapf the taevahlefracki1d ial t hough

their orieBigdddand the@ctRuelontof the efe@Fit/th6to? i F3CAlldwaY info?AbR: faRlck e
foregoing e di ment wlrbglggel&descrl bed with reference to Fig. 9 to Fig. 12.
I -

Fig. 9 sh togpe to rcuit for an electric notor of one of the
movabl e racks. MhelmosableavicRB ké€iscore acding Widle tHe divectias switoh 31 is

stabilizing, f i AC DC d. r,ef
nunber 62 THARPEEhEXCRpterine Pohie, 2 MevRBlEEadion T ufiPi s 3 mgh © °nee
sel ecti ng a& shownchy teo chairc dindu8Acandya dashgdniine 3R aWhep ah eperaterppl i ed
DC . ' j ts f | ' ot ch of
0 pover . bl kgonuits’y SUARKLAE ol bl nchbeabiuanepeis o ©
di recti on and 3.ce or shezelepsemthecdirgetion gwitchotinin erder go stop the movable

rack 3. As a result, the movable racks 4 and 5 moved together with the

movable rack 3 are also stopped.

If the right direction switch 32 of the movable rack 3 is pushed to the
left, the movable rack 3 is moved leftward. The movable rack 3 stops when
the direction switch 32 is released. The foregoing operations are applied to
all of the movable racks. In other words, when each left direction switch is
pushed to the right, each movable rack is moved to the right. On the other
hand, when each right direction switch is pushed to the left, each movable
rack is moved to the left. As soon as each switch is released, each movable
rack is stopped at its current position.

In the example shown in Fig. 1, the five movable racks can be
gathered as one group, and can be individually moved in order to form a
work space between desired movable racks. Sometimes, the outermost
movable rack 1 or 5 has to move other movable racks which are disconnected



Referring to Fig. 9, the contactor 82 includes a plurality of contacts

whi ch are operated when the DC power is supplied in one direction, and a
plurality of contact which are operated when the ed in
the reverse direction. These contacts are symmtrPc%gP&H%%lnﬁ?ﬁZ@?%ht war d
switch SWMMR is turned on, the DCis supplied fromthe positive pole of the
DC stabilizing power supply 81 via right contacts 21, 22 and left contacts
Al /a, A2/b of the contactor 82, rightward switch SWLR,_ a break contact of a
rel ay RL1froandheimeclntehesi v@heseforesthenelegiia matpr of ieagh gaowable magkis g1
Speci fi Cai-écyulré&‘@o RAGE B6righednoul® toghbvdiAldvable Fidks tRafbfe afdcbNRéRHd
Thereafte gk}\%l r is supplied fromthe positive pole of the DC
stabi | i zi E\‘é’nb F%ﬁfﬁﬁ% 81 via left contacts R and U of the contactor 82,
a motor M fOHtEl‘écﬁnWD%ﬂtbr'Eboi?ehfstﬂig Beoviadld ralf:ké tﬁer@é@tlﬁwclmetbrﬁ he
negative pole of the stiabilizin oper su : sul t, .t.he notor
M st ur nBRVIE lavk FARPaRE (BRI 50 ha Ha gLacHRE tGioxs Sk B8 SpOTRRIE " ne
novabl e rastks ® bewmdvedardeimulfhneusly Ficgivatgd inoeder be compensate fowi t ch
SWLL is tmge&v dene DC power is supplied fromthe positive pole of the

DC stabilizing pmﬂer supplﬁxl 81 via left contacts 21, 22 and left contacts
Alla, A2/b of tAecardingdedhesmventien; she wledtrievimotor efierly ohe meeadecont act

of the re}é‘dk Bi—ltctﬁﬁ%dt e oPEG2td ﬁsm%ﬁepﬁlév'ﬁﬁl@ga&@b"ﬁ‘ﬂlé'cﬁﬁ siglify suppl 'y
81. SpeC|f ca]l th con acts Fé ei;r asbe Ht g are actlvat ed.
Ther catf t ethe FEYIsE lgnsuaﬁte ectric uld'poat Jares Graing to
st abi | i zi ngnnm@,etorqupphq'tﬁét m(hnrdtqd‘sthmn‘galarge Fhmﬂagtto@tlué lage aBddnt or 82,
t he not or %/+ cont acts Wand T, a break contact of the relay RL1, and the
negative ﬁ DC stabilizing power supply 81. As a result, the notor
Mis turned in ’t'[‘he oetea'nmtdimeab]eomackeo airb aoft e ereguuized ¢ormokeimamyved to
the left. 81153gs Ahi1BCHEP thfinflidi gt th%aQEé 9t PudiEhia latipaymovadl e
i S suspende y

rack, the power supp |ed e_cont act or re aS|ng

the direcreducesnumbessof; movablearacksy adis a7gse rﬁbe@lqct@ptrnetorswé thei t ch sw

1R or SW but&@nésh%otme%ak@et&y Rhvé b@la@ﬁ@l;ﬂﬁirgé t&?qd@wman-Jh)é dl8&rieC power
to the notor Mé\fﬁn be m)v t he glgutra ﬁgéf Qn&Therefore t he notor

Mwill be™1t6Fp Nt nPrbg RYLELD
Speci fication ain ahlsjelnbadlﬁkﬁerfﬁ, gise m]cﬁahl"mh-alcksshdudtettherth:n‘ea:tuonrmhi:@dset ween

the safety b he h t .es, ELB
denot es axmeglﬁﬁh ﬁg%(fgi'@e %E ZGLH . g}%e%gsg%ﬁﬁg d?regtl Pz?ﬁgt%powegéry suppl Y,
ESL denot &elegtivelst omr@tem @ndemmwncnesahde magks tethe sightar, leBpas ifSB2,

and SB3 d%ﬂé”o%?ﬁ ?Waﬁ@éllf%&%@%e%o%ﬁe%\éﬁ?b? Hifest dp h%rsgﬁd Fiheand

RL1, RL2 and note re npvab rack é Ri These
swit ches Maqeable sagksarn actual ymequeb&tae Redistagce Oth eLtEe MAGEHOt ed i n

paral l el , thhi h@a‘ﬁ'ﬁﬁl(ﬁi\dbﬂélbﬂﬂxs@h b@&hve&%&sﬂﬁ%daéiﬂom are Connect ed in
seri es. Theref O(E?e1 tae rel gﬁs ﬁre conti nﬁ ll_ll§ ﬁ} zeQIiiy and_wi |

de- ener gi zed wh&l 878G ol 3 W i §¥¢ Pﬁ%’dp8weﬁnt§’ t hen
turned of suppligd toXhegelectaicentityrssioosderi tocmiove thelmomblodtackmg Yhear to
the el ectthe dibbétich Qlvitdhs! £RPEALANE, TRERloSabRCKScksT R ARIARL OOl L he

novabl e racks i nclude e ectrorrg%yets
Letters Lmoxplke nackpeare seleeiivelyemound ta %hedmhteOt ﬂa@ftodemsadilw@m the DC

pover becausiehilbftict BaRPAirectibn sWikhbo arabgeritdd byotheaspéraliorec Ih obger For

| e, t.h b 1, th t act, of R t d
S o hc RS PO PR SoRre ol coliFol L v
connect ed the dperats®. pdtbreﬁme,pityxs poskibleeta ldgmenae dvithi vaiowy\tetextibnt he

| ect
power supgiruiwhith g ScBs VIR GANiLE pOHk 2y ﬁ@ﬂﬁéta%ﬂsktf*@%h
| ef t war d stwch@nk she folderiingnitewmse atpasitiemef ammmng Y na@nme@pwlqm
series ar @fGORRRGH&%k & \kszlac%ft% BEERAN: andPP dibecBBH tb Hﬁowfé ﬂi%Rr\élBI@ré‘dMst&P SW2R,

the leftward sw t and the el éctro net ML wh ar. nnected in
series ard LEM&:?QH‘% gxisHRg Yo mceamﬁge PRV Wark SH%‘Fecls Kysfaex ot the
m¥abl ebr Epz)&sﬂble ﬁé digparisebwithvédrtrolesipafits whith @ge é)b@rﬁmd ﬁxllaccahdﬂnemy of
safety bar ches, or. t e ctuated., the,rela

and R wiTihL e Suindd Fuf Phe Btagdiins detedipm Brktie | vad ALAUGUES

Fig. 12 will be opened. As result, power supplied to the novable rack mhere
either right or left direction switch is turned on will be suspended, so
that no power is supplied to the electrgc notor, thereby stopping the
novabl e rack. The DC power supplied to the contactor 82 shown in Fig. 9 is
suspended, the contacts of the contactor 82 are opened, the electric notor
will not receive any DC power, and the novable rack will be stopped.
Accordlng to the |nvent|on the powver - a55|sted anabIe racks has the



of the novable racks of the related art. In the foregoi ng enbodi nent, the
clutches are provided between the wheels and electric notors of the novable
racks, and renmin di sconnected so long as the el ect ot
activated. However, the clutches are not always ind$%%@gg§@%at?ﬂgcghe
foll owi ng reasons. According to the invention, the power-assisted novabl e
rack system enpl oys the DC notors as the driving force supply Having | arge
running torque, the DC notors can_have a snall speed reduction ratio, which
means t haPreseat inventiomsan mspridedherprwahaasisted gnoyaile rackewhieh hage pc

ot oo [ S bi‘qﬁcﬁ‘ﬁ* YorRrtiohistd AfPRes Bifilndiiello S 11CN 18 YOV, ded
o rod e vEhe S ssisted Tkl dorke ey pRctAEd voae eppaprs®

Tﬂer ef olr ecoritirel. c/Whehem opyrdter ebhawene dthhesorhuond &y préshat\kt]\ﬁm existpgt u <r:| ndon
the rails in,res e to,an eart e N ho C Vle
N et hoiars ERBROBE o SH SR RN Fadpaile FRAR B0 ardb LG wiefa Rhg .

ef f ect i veexistinmgo tvearki rsgacmemib\/bzdalxmrmwké addeoweveryi a:naOpemsor Nelmjlless to
say, ‘the GLULERESALEM BeliAaNg ShvhilB HUE EhEGhbE B [raﬁ% uhge! s

only during the activa ono ctric notors ena Ity of
novabl e r 2EREOW dhseeigﬁbaghwyrkr@pege bylro sachod £85@ tbﬁ:lmo‘rahl@ raeks taxe

clutches gggp Q\@Wﬁqgﬁﬂgr‘tmré;g&ﬁd,ﬂgtgrge novabl e racks agai nst
t hquak d t d, b
e e g virer itk B csiribgd apth fepeif ey

enabl es qthe mdvableiacks 2 and\B| for eanplana ordpr o eisnplify therdesefiptionency of

th b . t i th Kk

space nay e Sey” HEHREnbhdE Se OB, £ 40 5. BRg a (PiEh G her

by si mul t @esisicsied oithe fSpnt and caar swrfacescof the mevahie rraoksng 2 aodh3, Aod

I nstance, 1ﬁt@§§k\%‘é‘é’ ﬁﬂ?hp@%a‘t’eﬁoﬁm&? dricled. b% ﬂES bﬁ{e%se 151'89
o

novabl e rac rection sw tch rack 2

i s pushed ek dhaq e SafREY bart 45 and 165 thecmpBab léwap s gafaty aﬁﬁ@ém e
rack 3 is am%caxid)tﬁéwﬁldwam rack03 hiastsafdty by 33 £nd 86KS FachndfetyBured to

the left nd r res t|v ed| ere |n|n abl e
racks nay hg xﬁ%@%%}l gﬂs}i a %P'Fe"ﬁg? gﬁé‘ﬁg ’Pﬁﬁa gcl? f or ned
by simult diwmlshﬁetyrd)alrmymrdvaﬁheh ria@ctivated Menpq;mneﬂnnglodd:htet‘meeatorbec ause

O oo 2GRl MRl Glich N, TRY 3By hARK Su BBl S e in PPt o

A 900mm t conds.
However , ihatexialyegathey rna@:k bedaterallyusupported uyma)aefdomopah@l lsupportnd

right, r e td Methe 1iREE Whéﬂ“EH%gﬁ%ﬁ B4e s%fd}fﬂié%f‘d&dﬁé&' vggscf&ﬂﬁglgdﬁﬂg

make its er _str] ke agal [
case in \AﬂPé erglect W%Forfﬂ'@i)ﬁ‘ésmilﬁf’gl %}@P%ﬂ?ﬁ %@ s@‘%’(‘ﬂ%i‘b 1813 shown
in Figs. ‘th‘é(sa(ﬁetyi Baﬁshsrd)nfeﬁﬁlthé'bottdiﬁs ofthaahovabibarack§. smwmlwgl nst

t he end st nd sl i des n shafd..69 whi.l e coil
spring 71. B%ﬁ %5 ?&%\%ﬁ@i‘[g IWVéfsth\ﬁlIPﬁv?]ﬁ% r@%ﬁ?act ¢ g%t 1:?“370 and
the sl opedoptams ahdtlhgheng0$0mnslofahe owvablerpagksshes t he operation | ever of
the end switch 3¢ Hehﬁicﬁ;?%l?H%Eiﬁtéﬁgeﬁlh%hariﬁﬁ%]l%cfbﬁﬁ% céﬁbq{eefdlfvgd fphe

notor activating circuits l'e rac be re
t hereby prigedeterpyned distanges.of lntbepsomple of Fix %ﬁ'\dkﬁ RS 84 206 end

stop fromfaednic erdrl fbaé@glﬂaté ni(hfln i statces of rthetmdsablet +adksi D atniae3

racks can WeehGyBHRERRNE sablack X i Sabilh B rner Ry eekaip BEup 1 o ¢

pushed badkomymbvimgcfmrtherstoethedeftl. Jfire e stolpi 62 prestemts she heovabdie sadkt ch t o

. . |
movenent. o HEngTaRHer ) he Lk, THBRE Gl thd pERAMEIMIPL driB is /|
pushed badiresly stepped by thesnskiston 6tlh@r 63 artigles stgred thegein prayskecomee end

stop 61, Sgodd'dt fallle dGRWYAD! an' Bfderl td ovaPiote (thid Pobledh! adbuffEOWT i Fig.
73 .sl i des. down_ on the

4. Further, the operatjo t e swi tch
sl oped parRroYEfieeéf n?%t}é‘hgefj§ ‘f‘?: ﬁag%pggbgﬁef}zglosﬁ; ergeki hip Phderety
switch 73 @bperatbariehftherend svupy 613 avhille ashipffdr 87 1$ provided| ragirrthe lﬁ@h’or s of

t he novabl e ra ich nab es l.e rack rating
the direct 6‘5 %?PE#S%”*E n%g(v ‘?'éacg‘hg\’\ﬂ Ofﬁeli:i?oé op%rrfxte ‘geﬁ‘tﬁ% ‘f{g@abl e
racks can be noved to the rlght or left by operating the left or right
direction switch to a desired 15

9



Specification as at 17 03 04 direction in which a novable rack is to be
noved. Alternatively, as shown in Fig. 7, a novable rack 8 is provided with
agrip 81 at the center of its side surface, and i red
direction by pulling the grip 81 to the right or I%p?m Onastaﬁﬂ%r%%p 8l is
pulled to the right, a rightward switch (not shown but corresponding to the
switch SWMR shown in Fig. 9) is turned on, and a DC notor 83 of the novable
rack 8 is rotated forward in order to nove the novable rack 8 to the right.

Conver sel gtopnAdn The buffersgl7iang 37 elleviate ishorks appliedeta tb@ dnevdhleh (not
shown but yga¢df f%?ﬂ”ﬁ'vvﬂeﬁ Qh&iﬁ%tﬁ%tﬁhu%/{l{rhé BHMtbﬁs E'lgan@)az' Snld1gsd on,

and the DC notor .83 of the npva 8 1s rotated in the reverse
directi onsilﬂ’%’rdd@?e POWEH sRPPHed ﬁ%\'ih%leieqt% Knetors, nogeqt t AgaMSE

structureovéﬂeadrev@biﬁh@acﬁkecﬁwiﬁ@witehmwfwo e«sﬂunder aSSIStance of the

moves. them by NEREATHES LhoYUL R GEScHed ifh egéewﬁi oy P b R R 0™ ¢ e
end stopsEacH muwwable auick tsonhognteslt ioan amayinderdifckeantei 64l uﬂdtéﬂmﬁrely; t he
for €001 NG oFH 8By Bl dipedey fdaleR &oF oS FRKAgE Qe A0 Elﬁfail%gfr el the

f oregoi ng exarrpl e 92 are
provi ded heamst 6@ mptf}mssheptsloaeare ehamﬁelaalrmﬁabdbr attok @dmm andrelrnero move

it ina d@éx’lm%d%tdﬁhree&ﬂ%%:‘fr 64 ang‘U?Qﬁetl{]fe ngl-Ee Bdarns Mi&%ﬂd' n

order to nove e nmov rac {( a.swt corresponding to the
switch S\/\mt QHBWHDE 1F=P‘§fl°19)° it et‘BP ediCkafl é}feeﬁl&@'topr@t?ﬂé!t Pracesd of the
novabl e F&ﬂi@rﬁw'eﬁreﬂﬁh&i}ﬁcﬂlrébtﬂﬁﬁoﬂmeeﬁ"bhwge dfh:hé&ﬁdva[ﬁld lraa:t MEh&Boapl € rack

vovabl o r A0 garghans T e YRR b aftacBed o ki Botigtt of thechédips 6B W |
(shown i npHlgw b¥)ckisH68. urTies fromt aa:ddrﬂalnevlméeﬂsﬂAmrer;damd Qﬁd ¢brn bn radeabl e
rack 9 1S 0bthieg dndb e HRIBISLAE ?ﬁbvettgkf'i:ﬁ 00 eIyl © rack

9 to the right ure rac s can snoot hl y
moved by TRer wheplst khare aetivatedend tunmedrhst the eactricomoben t he operator may

feel as if he Omh%l%ﬁé@hhélm&ﬁbbﬁw by dhidehel’ oﬁ’rth!éebﬁﬁbfn by the! | i ng
the grip 91 or . ln this ¢ % hﬂgﬁndStﬁé% he circuit

configura aﬁlsréfaaérﬁe&wﬁwé ¢ frontiapsl eearwhaelst 14 wifily srpces 2pgintaingg; ¢
structure thsﬁelmtvadmntAg%@gﬁlgaﬁ uefthe@haye of antiheerfted 4 ds a@tgehedrw an The

i nventi on_w cri W I I € secqQn 0] usi n a
o T eq Siidersif€ of PRE RRBE miieier € SiEftechfls BIGHIARER BF PR bedih 09

| eft di re®bi ofvenshaftee€9 whe fixedlyr ai&tadmdjvmdlcﬂbsam font dndaear dowhévard
Speci fica %a?&n@tar&ﬁaggllaﬁ]sﬂ Sbn r.lla c&l’eac@énelﬁﬂ)eﬁ'?é ;%&Q%Wtﬂ Fig.

1, and ri recti o correspon Irection
swi t ches Ihe epd stop 614is fittadon gwuwfacr%ﬁ@ the shaftgsi69, ef@ﬂdSemr

numner alt g%ﬁaﬁ@rﬁ% @&%&w Elidable &9@}66 slh@mrkwr amﬂ cbﬁ%m(iﬁeﬂ?%ﬁ?gehﬁﬁﬁk /1%23

ci r cui oar 0 a I.Is Va e rac | es er nal,s

S 1o ¢ PR ol Skt e nting AR WSEh gpmesanly A Res Aty

whi ch i s leefdtstop Glhe The sehd mtoplfileisrmalde ofirmoh 4eglei mahber3h, the3shapk3® and

134 to b t whi ch
0 be I%Qﬂq.? ﬁ%%ﬁclﬁ%gf}wﬁiﬂr&ap%ﬁé&soﬁxéﬂg %g%ﬂﬁs Bll}sﬁ% BobRGhdMi C

isright to the’fir to receive DC
24V power Verdpalapiesphesinnding woverd oy the hnrizontabpinces.edThe verticaler ni nal

131. The t;ﬁéé@s%&nelﬁﬁolcaneacﬁrv@i'encthe@oh@rcwﬂahbsﬁmoect ed to the termnal

134 Each ‘circui,t board C| udes ro in al l.ed the
roy Sm0C LOBA eampnsksed ootl SEERE LT if, Batad Qe Ehe dir Shaghs 667, A
act uat i ng resilieuicy of%esmbr&Se@@oﬂOmﬁﬁng @ laaetsrisdtatern theDfightverti¢al?

f d .pback d t 5 t
195 convoriSet; of e, MBS hey A8 ERALE cBitelt ptintet ?%ggré%sﬁ%%’% WA or the
CPU 150 anuembenﬂalmﬁhetlefm Jhst edritect memeherr(} comes inteecddtadiOvitdnther t er
153 recei Vg JArtid4VpReUWRT the Yoadths 68 Fher O B {-é\ﬁarntﬁ@hﬂé‘b&ﬁaﬁﬁ’ﬁifé%ﬁﬁér AC

power toDC ower 50 15 .connected to a.ri ection_swtch
104, a |eft0 pmelaqlpgrmgw%:bm%h%esﬂamcyaf# %ﬁ#&é@wgﬁ bp gﬂfemﬁgfsﬁgme
temsr ge][lcy @tﬁheﬁ\Mthﬁoirﬁﬁlechli)Q ﬁt ﬁir/i]dv\t,aﬁl‘to\/\theﬁ Peft, Stlgwaumldcy xﬁt@mroa]gem ?t t he
i e of enmergenc SWi t.c Si on e fr.ontage
of "each VRO ABRIARY with, S ndortoRrbheond iFnevsLdS theieRh el w ot
an operator or sonething. It is assuned here that a rlght direction switch
104 is turned on a (driving) novable rack and that the driving novabl e rack
is used to nove a (driven) novable rackgwhich is adjacent to the driving
novabl e rack. The CPU 150 of the driving novable rack controls the
actuating circuit 154, drives the DC notor 152 in order to nove the driving
novabl e rack to the right and issues a rightward signal at the sanme tine.
The rightward signal is sent fromthe termnal 133 to a circuit board 120



Specification as at 17 03 04 novable rack to the left, and issues a

| eftward signal at the sanme tine. The leftward signal is sent fromthe
termnal 122 via the termnal 132 to the circuit b riven
novabl e rack which is left to the driving novable 3§%q@%@%£§LHE@§P€ing a

| eftward signal fromthe driving novable rack via the termnal 132, the CPU
150 of the driven novable rack controls the actuating circuit 154, actuates
the electric notor 152 in order to nove the driven novable rack to the

| eft, andcorapressingndhe rcatls springt Tk | A$ tavaesuls; fpree foo retaxrieg the veih
novabl e r a1l k&l t© the driven novable rack, via the term nal 122.
Conver sel vy, en receiylng a H;ghtmard signal fromthe driving novabl e rack

vi a the terni naFhe bearing6%mnrludes agnend switche? hcangdthe gontact pembey,

act uat es YbaaBl ffbhd GwitdPacthator T2 0hdes té? "MhCehd 8witchVES haB\wehip dfr ack to
the right, and i ssues and.transm

S s the rightward signal to the driven
movabl e r $EIORFREAD 1EVeR placedon fhe £ STt At “The PlesPE nal
133. Furt Eeﬂusébhez @Rtéri(gﬂim@ @Edﬁig dirbetianbﬂelﬁ? B@lﬂalci mﬁbéﬁ%jhmcbhdﬁr to
operate the to t he driying .o e et t or
ot i v ey noRed Pk 75 5 Yhe' St Shepdher 18’ God oo AoRReRETZ WK,

r ecei vi ngdifferent dleights htathel epnositedsidesynfithd sloped part7i5vi INprmwadlihither ack,
the CPU 1 i 3 I : . t4d j i,t 154
So that ¢ Ropiiet btmbEd 18 FR Vst vATH IR CRiEABEC B RS Ry [ o7
movabl e r aEthegaihsprang/ lnandihedin ahtheoparptientdaver of the andiswich {8 igr i vi ng
novabl e I pgésent ofh- a REWEY sidBiofthe endadveitoh avfuater 22! sd tHatlthe ¢lid ¥@itchovabl e
rack to e bg |%self , or power which enables the driven novable rack to
nove by F?ééop B QPEYEED which is lower than a noving speed of the driving
nmovabl e rack. Tihercahtattanember G0 ¢dpeDiNtombntact5Riththeldral steg Gy andppl yi ng

a 6A- 24V I G Y l-e ragk can
e by PR e HTBke HRE MBI RLSRCHAY ofEl o) BRUALIA, | 5
current. Vhis ssate dhe contacismembendOiand thelend smgmc_éuam’ég aremoyedt i cal | y
L i e i
Cransmi ¢ t 600 £1p of thei AReRaten dever VRRREL whAe A result thaend SWREhdr wd%enovam e
rack via tBeivaiddsdind peres sipplicd e the TBC| @btorcifr thet inoRable k4dk W6 bef the
driving novabl e rdgck Is operated, the rightward signal will be issued and
transm ttéﬂs?%“% riven novable rack which is left to the driving novable
18  Speci fi cat The adfeat 17 is effe@ive brkhe/fadlowing gespentt whearthelidovahlee
operation t i ] ry WM . to a

(T owohar t Tark i 8 AGETfo SELRALERN: dnthot moring 10l Rk ELEIRERR O,
switch 156t9ps6¢handds urged fo oxvepgainst fae resiipney phbine ceif sPENg: Tbfar v

Chechod | thiPRRoHAEABARESBIC Y RBydblb etk 1D BLArHEA B theeid vfop 6L 13
S . | . SW S | .
Creneh | abshrhechy the Coibabringatt and therarsidlen dtoped pBihoraSKRIcTatbA (st ep
S4). and whe FGventak 2 bezoashgaloode aor fillingadednoulue coib spritey To move
no rac t he 1 I4I SW t C
204 renmt ADSpbel G Shddk, [CehmBRlesbd] R Hikps bho B AETA 1T EEMAID T O0
ri ght war d usingshe foree séenedr Swapired Moy Bis statei the gndwibtle 7848 releasedo, t he

out put curmnhower $81 BePrfupplicP tthe efrdrib MGordByperatinglontudf ffel ent
for a driven npvable rack to m)v%bgey itself but is enough to nove the
Eﬂf}ﬁl i ed

dri ven nowarackionvitehes onthe mov to the electric notor 152.
Wien the right wihé ufferaB7 ishoahs BFig.N3 34 éderiiical ito the otk 27 a] tHotighS8)
whet her or not theta eft direction swtch 106 is active. Wen the left

di rection Qwrtoghenl OPg AETEVESC he out put current is set to 6A (step S9),
and the DC not oAn] glectsic anitduititapgplizablehbo the ddregoipgtembodintint will heve t he
driving : : s | @bt bt ' | [

acti ve i n LpciBed 3k bBiklfiod £ g ) (bMg, T2, ML T ERGRe HbORGr BEPBE.

si gnal hagitgnit {axcan elegtrisematqryefnonesl e anovable racks.hdn this\lrawiBggnal is

present, trafereHéd wuntber §Nidendté&Lh DO AAL{IBALP powes) supply fBPBAverting | S

not sufficjent for, a iven novabl e rack to % itself buf i s enough to
Tove the dAGRIFLIRHG Rotar Bd Faertnnber ot Heno®s 2 rahtacts . ot or
152. When no leftward signal is present in step S11, control returns to the
step S2, and the foregoing steps are repeated.
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A step may be added after the steps S4, S7, S8 and S12 in order to check
the operation of the emergency stop switch 156 during the novenent of

novabl e racks and in order to disconnect the el ectr iFRLOk 2 Lpdr d@m t he
power supply As described so far, a plurality of r-assi sted novabl e
racks are juxtaposed, and one rmvabl e rack can rmve ot her power-assi sted
novabl e racks. For exanple, when the rightward or leftward signal is
transmtted fromthe driving novable rack to the driven novabl e rack, power
which is seectispactonitaettodre eonductad/bpshenginga pelarityaf thasupplied i ng t he
dri ving MpyaRt.e A%@m&ra swifith BWER réfdedtd hdels #ROUIN b@tich odehven

novabl e Itself, is suppll tor the driven
movabl e rwabimaék,oaed 3 efswasd wt%\ﬁewtlﬁer@ate\ﬁew ﬁgo oS fiar@re 10Rhe

driving nmewaehefleack mevaeiradld = slapue e Migad, which enabl es the driving
novabl e rack to mpve. dri novabl e racks

nunber of m)vabR P‘%g qlﬁ?’ﬁecoﬁﬁ@ﬁgﬂ m(?h‘é %%é’iﬁl’@lﬁgc% é\qﬁo
space haviwljchase rcgﬂratedthhearthleeDCopmelr as;su[p@lméd yn anepdisadtinrg.anthe power

Suppl 1 o0 bRty Dol S e oBLiNER AR Rer 8 RYBeATRIGET L har

t he power *supp revin va I c Fack W ng reasons.
No space meverse diveqtissh. béElw@encqmaatsl are azmsnwﬂmlt hWheni the rightasard rack

IS positi gpeeth @éﬁlrfem ttExfnefdh eVD@ls”BYﬁﬁlié‘d fﬁ%tﬁgiosmw&@%fftﬁ@wd by
the driving novabl e rac erefare, ower to he sup w&tot

not or of HEBOYSF & 8l sv@nﬁghgrcom%ﬁs Hat %a%ﬂp ocqn&a@tﬁe

dri VIb Ing muablﬁz/ba@ﬂﬁlieec@ttaa?w , wipltivard swdee Smb}‘a ‘b‘”ﬁ,ﬁ cg@tract Beadri \éfn
nova era |t Se Na es e Il va e
VAl o 1 8kt BTAD U Yt eblive SR el Ee MU SloBIARS oS, dipnd§ a0 e
drivi ng mBpebifeatlycthe mtabﬂsyateﬁrerﬂeﬁbhalflm KigcQ an'eqmtlrvahedrraﬂ‘hnmaﬂ:nar gy
when it i gy, é“ﬁ@fi{ﬁ&ﬁ %ﬁ@gﬁ@ﬁ?&%}’ﬁﬁ' ggfe%i‘ ﬁlenﬁlﬁ %bhlailnggiw&res

reduced energ vabl e rac |V|ng e right
| ef t war d §iugn 81 winnlefh contacts Rgand [ ef sh e&elktacme D mater Mecaniteets t he

power whi & drl Tk brehk iceh At &%@%myoma%a men@atw*@?&leqif thigepdri ven
m)vableragzgrg1 itself is Pﬂrﬁvé for a short perio dlb:eforethe
driven nmo Zing: POWes r{UP g. A?Xsa 3 the oabor; Moy tugpedein ongs  pe
power sup@isectiondile! fortaedihahislegarhpie)] s6lthvatcihl movablel rackds ksovedeoei ve
commer ci al C@%vteng and convert it to DC power. Further, the DC power

supply ci Féﬁ ‘e’tonnected in parallel, so that the DC power supply
of one novabl e Wén rthe fpwaxd switeh SOV heisDOurmxrdoon, dheoDigk pomerals e

racks. They bph@&géﬂﬂ thb I}Jﬁ%fthBS’lfe dfftfie M%Baagairg E&véﬁoﬁﬁ?ﬁ’blﬁa g6t RSt em

can protect uppl ¥ circurt e nova agal nst

over | oad Wﬁ@Fﬁqtﬁglnggaﬁﬂ%quﬁﬁ%l% ts Ade, /2/b 9 khe cprtackor, 8P @GrlﬁgwrdThe DC
pover suppghitci SWIR, fiiObfétk caeRicY of mnw%latyr RIN1D@ndosky négitidve/ peler 6fUi t s

nove oude HEABb7RE Sowel SIS 8t SRS IR coLBRYY pl S adne'® o2

Speci f i cathadfimFigt9 ave @Btlﬁdteslyst'lémreaftebd;hﬂdbl@ pavegrt isi suppdieghfiromnthel ess

bl bok conBPHEFCEbleff the P Saritiils 1A dhthy Bt vha HillcBnpli KR 0T Cach
el ati vl yfltheqensagiat ii2y thewaeter, MadeviasingV and Weaflvﬁequ%a@tn%ﬁ}qmm

each rmvatilepa REN, aﬁa thlaqlegrmde ﬁaﬁerapmé D{l}lﬁﬂiﬁihﬁir{ erlﬁib;\/lr?'fﬁh igs |ight
in weight an “ihtEeqSEP ther no t he ontrol

circuit sHblf MiSserpedn %mwse% ragHen; §°5ﬁﬂ%¥hﬁt foxgb

sol ar panaiaclt&@nﬁw@datosthedeftary cell 182 for storing power produced by the
T i iy Rl g M e b
out put, arthei BCopswer smppliedt tothe comtackors §ds suspended e releasing th

consti tut etﬁr&)ho?lo%ﬁftglé%f théRtbvabte FANGRY %Hrﬂs”ot?%ft'h%? th@@w%éhFS'WﬂR%f“ nal

of the sol ar 2‘ 1S connected to the second ar 82 via everse
$

bl ocki ng d?Wdé: sethahthy eentactsef thecopbagter é?&alﬁ@@a BOWVEF tcp 180

i s stored mbtdr¥ WAL B8 ¢aévedcR) ﬂhelﬁ&trlhpoﬁa@ﬁneraafé th&zinbﬁ)rqqaﬁhlt or t he
nmovabl e rqﬁrs in rq¥% to actb¥ate qg t he CPU 150 and so on
(shown in the grovg, QiPﬁﬂﬁﬁﬁs ﬁﬁﬁpﬁnhay be applicable as a
mai n or sub3|d|ary power supply for the novable racks in order to operate

t he novabl e racks with reduced power. A further enbodi nent of the invention
w || be described hereinafter. 12




In an exanple of Fig. 17, a power-assisted novabl e rack system conpri ses
four novabl e racks 301 to 304, which have front and rear wheels 208 at the
bottons thereof, and DC notors 351 to 354 for rot até ooy aponasael(°7|0§0208 whi ch
travel on rails on a floor. The nmovable rack 301 inéludes i th and | eft
direction swtches 311 and 312. The novabl e racks 302 to 304 are provided
with right and left direction switches 321, 322, 331, 332, 341 and 342,

respectively Fldlg 17 shows the side panels of the novabl e racks 301 to 304,
and the right dFigseflOoand diltshave the aefafionshinhetween Hhe| safetysbagssand t he

S des of P th Svitdtied Sldw 1h 3, 87, IIERETgRres, "E’EB”‘“‘W%?“%%’%%LHQQ e
oper at ed i%i&gagﬂrreﬁg ﬁrﬁ%d@ﬁet%ﬂ%{?est? BUIENG OVEE SBOP x,o]%hélepp awhil e
me di regllefoena\lismtcé}EESRaenaé’s a tat@ﬂd%atow, S_Btzg@'m &thd smrai@riotbo rm\t/)le
e novabl e s to ec rc | n novabl e
rack willS %’t% 35#“3@%‘ Qtfﬁilf’é?gY %S &r g.a“fg.é’ ‘I“%Mﬁ%‘%@“ﬁgﬁgﬁ t hat
Fig. 18 sHemstettedayd of the maviable lracka‘ 14 Beambﬁab'll‘heseasm&hés émvarbreahnpl e.
The el ect bhiebid Ul Srdlyd B 12R1,2 SRAGI GRS bhdfodin HrARIOgHIBREN NO

novabl e ra s are | r|c Clrcui r|c circuit
conpri ses SW& chen 5, IB1.cHBL, @5@ a@d E@ﬁwglcpnngcte@énfssmar dThﬁrﬁ pE8ser se

rotati OnSthéimqa?é age mlﬂ%@&ﬂy@n@f i2e @il bafél%.exf& z@alvmeﬁaﬁ%hteut ed by
a mcro- co ; Q&Gtablllz g&ﬁﬁ supg for converting
comrer ci a|° ﬁ%?lngrﬁ“ﬂ sagyu P m@‘?ﬁ‘ ity ﬁé t to t he control
circuit 250. ThExg:onzraimeare@lmet SBBQ'SI Sirewing efof Giﬂtltddu'fch% posdr endheef t

di rection 321 ft and i ght saf eéglcgbar t ches

gawi:t(:h 0 ﬁaﬁ ct oyabl
261 and 28FUIErPOLHE P§ 4Rt ’{/&?PE dye oLalls 1A eu?ﬂ% 64 and
an energenuwaéﬂ@r@ksanchidemjemm%MHleR MﬂlciMEBnMBImandMBRput

means. r

R R kA ke O R
of the fr dcim for Te 962 Epre

oper ?Led wRenp \I@rmtﬂgel aefvable PA¢IS 1C¢he cbﬂﬁaﬁbtgﬂrth@%éély RtLlarth@FleftQ&a&ﬂ or .
sonet hi ng a acks are bei in order to.f.orma new wor
Sonce Thewmahcs W R he e b agBe LRI pifich heBiebRRetBa a8 b gk aro
connect ed conné¢died $afthe YDO goweat suppie carod thé eightward seritochgBW IR andahes of
one of ra h 0 C

operator - SfocHighY eat."%%L R P ohiEiien o s hid Sl d W N GG
bei ng for mwertﬂltpﬂ »f tImlthe|rghvabbrkaczkpacéhswbatqctb@ﬁ thevireldy BRI, dhe264 is
sel ecti Ve'lé’ftﬁra?ﬁ%ﬁ%&ﬁSWﬁL s td @Ie%tro%ﬂgrrﬁé%eMg?cV“ LctanfiBdeqijgmovabl e

regardl ess Q eration an t direction_swtch.
Further, SRECSATE wwﬁ I%(P %@eroﬁupabf e bhe rightwaidoswitehi t ch

t25133 or ZSEsWaR tthsrleftwlrat samtgﬁ §wmdn@nthm ewcdﬁimégmtnM%latvﬂubhaérenone of
e novable ra can_be nopve n nme. e or _nma

ncentt ongPPYSEEl R RrS R REnesRa DL B Yen ERIP TR deeiE holdsy ¢ he
novabl e r dcikesto the swovhbke xaakad. either the switch 263 or 264 is actlvat ed,

t hereby stoppi “Sls%ib%cﬁ%&%%hﬁ%ﬁﬁéct tyﬁ n%%acm %ﬁéx‘?ag@mv gg pap teh

265 is operated in or retu rre gent y ’st oppe racks to

their ori §itahesioxithe endisyitiehes e artuntady e @yw%tlﬂﬂ 85d Bld Wille ri ght

ggg | eft ib%f @é-&né&igﬁzé@fﬁbstlﬁﬁ&}@nébrﬁﬁ&s%feth@f‘dlﬁﬁ SHowf frnhEl oY gl bei 1 cui t
as ou

% er s he cont r0|1}f‘éi{q it 25 1r ot aulté ﬁbﬁ rmt}(l)r s 352
forward of® 833 GRH P WY ST SHPR Ravepls rark Mhere it gt Qr e ng
i nput, st del directidm wetitnh B52umheh ohhwill i waspemled; isghtheetr no Joywrel isi s
termnate cafaon 17 03
04 1ot no BEBHEA B e Fecthfs MY ierthd {ibfpine the MEGLLIL RIS TR B L1 ¢
an act uat ipeyezisuppliedftoithe spntacter 82 ehaywnani Bigh9 a&su@emdedhﬂl@@rrtactsr 352
In respongg the donea&OR'8CRAY opbREd StHH 8lectric motor will not receive any DC
power, and the movable rack will be stopped.
According to the invention, the power-assisted movable racks has the

simplified circuit configuration which enables the operator to control the
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In response to the operation of the right direction swtch 321, the control
circuit 250 of the novable rack 302 controls the actuating circuit,
activates the DC notor 352 in order to nove the no t he
right, and issues the rightward signal. The ri ght %Jf?ca&oq’%lf(atﬁg% P‘gnsm tted
to the right novable rack 303 via a right rack communication |ine. Wen the
| eft direction switch 322 is operated, the control circuit 250 controls the
actuating circuit, activates the DC notor_352 in order to nove the novable
rack 302 movementafihe smovable racks apdesiredarliven ifithe operatords uRamarsi gnal

i's transnpf tigsl i‘élseh'&@ oref f)efgéﬁailﬂ Qnre&&ltuﬁé)%o&‘k%pacé ahd lli rfsofmﬂiblvéatl on
i ne. Further |n resEonse to he Ie% t war d %fe?q fromthecgovablﬁ rack 303
52 A WL R

via a ri gMOvebihERFESEP RRTIPW etrr@r oTRACSH ty ban, swit Bl e rack
302 cont roberatthe mcdmletrltogsm;pendr lbowacsupplyeﬁo the ni¥vabdé eackdandnstopder to

or tward iy RorBEs, dien deshOfne Bl o BRVARIS ke PRIRE BT B0 403, ¢ 00
communi caStQm the nad sstit¢h sdspenide poweremppdy to themovhbler xaght amed stopsdghal from
the movab Jv?’%r s%ﬂ?clfe%”&ﬁ&"th&'éxfd%%t%ﬁ@s %& r%@ ggblcgnﬁé’&gd A2

e act Ua

controls t ting circuit, activates In order to nove
the movabperiesciven when theseisyritchesnare Bréay&e%ﬁbeﬁrrgntt/m@rgﬁapom ch

is transnihé asbvablé heckwafBMeepfe@éﬁt BBntioh i dihiplifiddecdmprsawitheghian | i ne.
The contro crrcur g2 R aPIer k control's the actuating circuit in
order to Btte‘r%{né“’ Lﬂt?f 5H06F ated a%bvabl e rack at the rated output when
the right or | eI the fexeigoiy smibodiment, therdtttes aee providedrbdtereenvwhen a
driven TOVARleR: b8 K1RAR R BB BINHRICr ol £04 YRS HENBhNELRE

driving nnva e rac crreul he driven nova
control s long as:t:haelewgnc nneiors arehnot detivated: Hmwererndreoelutehestarediatven
movabl e r%ﬂﬁa%@uﬁﬁg éﬁﬁl!ﬂ@!‘oJrlot,i}i@f‘oll‘t&"i}hJﬁgI rleéso‘ifﬁﬁ' '&Eoﬁdiﬁg th 1Ak iRYeNtibgh the

driving npvable rack .1 s noved, or smaller than ich the dri'ven
movabl e r 4Bk ROWRToassisied Bipvable rack systemy eaptrmsptqlte emotonscagdhgr i s

gbt ai ned Iaylglaﬁglfwcseubbey 24’Yav1n%ﬁla§ feila?mm&%ltlé tmemmeﬁowls\danqtavtehe
rrven novapl e,,l ac ca |lLSe | S | ne y a I N

2ppr oxi aPoT Y Apeed gRAuEtPB FhtiorhisE gerh 4R Pt Fetatieradreeath e
circuit akdmelnid ttasnaittbdhtnibe D@knowrs ovitk preldtivelyysmalkrésisthare.

st oppi ng "él;%p”i?‘ﬁ%b%ﬁ ‘f« it 1%0\}1:&&1 b&?wd@e% theS%%bfs zfx?c; kRS W n@&to}%lo% Q4 shows

an exanpl é o orce uci ng circul Yack 302.
The act uatelagively emadl loagiip aregulped/éo meve @ Phnadity otimqwé»l@cam 0R @82 in

order to rrﬂéw,aékﬂe'ﬂacfcor PREFefBfe b&&km'téhe%snfh‘%sﬁé '&@ﬁbrﬁgﬁl’@ F%&Wbi’ Cfhe220 i's
provi ded vi.a S| resrstokE 1;l enthetermnals}cl) he ﬁgr 352 in
order to éﬂ&ﬁﬂis é‘i“r‘léﬁllfnt%’et GFALE AR JeSEoRpes kY gRseart %%k%te"%n‘& R 4% aki ng
force genrghatcheg arﬁrpwvﬁ@ed Flle hearthqu sivé bnbr@zhllsb@rtwnsiﬁttwd etoathrbl S2
resi stor he n.t nal s SW 22 222 ay

Gui tohes STOVIF nelEs RRRILR Bredtiie ABMEIESHSE She S5 AE Eshorisuibft OV
250. The rvmbla':tticmsracks 301 to 304 include circuits V\/m ch are identical to
those shown in 'ﬁfﬂzﬂjesjsSt@%q?z%he Ui‘&tc‘l’t@@r@hid?ﬁai)é cfoﬂﬁeét%Ele&P'tHS aeheg ment

wi || be describe ence é ferring to Fig. 25,

it is chedRei@rspndngheqls r%‘ﬂlbrd“(gige es@t%yva,trm A th%e eﬁtstc tméoiﬁ enahled of a
wor k Spacq)luﬁaltﬂydbﬁaheﬁhblbfra&b td Tbel §m@@ﬂﬂydﬁmédtwton@omﬂbm SabRi ng

ear ned outF b&é vab e é\ﬁt It is che ked éstk p SZZ?) whet.her or
not novabl E&S ?ﬁ)\?éa Y e%‘h%lﬂr%’&% Romovaple,&acks gnt or
| ef t dlrecagamnste&arthd{um or 322 is operated (step S23). In this state, the
DC nmotor 352 is tUa I t IS
noved to the ri gqt% Pd‘?‘féa? (a%tcggh fallig ?éhlﬁéﬁbjg rgmﬁé)w W%f%?ﬁz

| ater. eﬁﬂc@vgtlatmovmget mqtab&nr@r: smtehseh@pwtﬁew iehj enalfles luick st ep
S25) , e forthatidnCdtes Wk%ﬁﬁfcb ein@ﬁiinH%sthhet Werk efficién of (Y nidvakk safety
bar svmtches 261 and 262 and the left and right work space safety bar
switches J88K&N#eM4 of the novable rack 302 is operated. If not, the
movabl e rack 30Inkhepsnlboodimentridhonit i Figme 1rﬂogh'fthélwdrkf§pad:er1ﬁ§jr beralecwi tch
321 or 32 [ | t e n [ egai ng
switch |s?f?le eg% g‘%g E‘t"ﬁ(éﬁr’]‘gﬁ#gr %IFS nbg %’rl)t}rg ﬁlo%th\#;% él % %Ogl%be
described in detail later). On the contrary, if the safety device is
operated (step S28), the novable rack 301 is i medi ately stopped, as w |
be described in detail later. Referring4to Fig. 23, when either the right
or right direction switch is found to be active (step S31), a current to be
supplied to a DC notor of the novable rack whose switch has been turned on

(this nmovabl e rack being called the "driving nmovable rack") is controlled
in order to actuate the eI ectrlc ot or of the drivi ng rmvable rack 'e.g. an

~ A o, o . 7~ M\ A ~ A



is smaller than the current supplied to the DC notor of the driving novable
rack, e.g. a current which is slightly insufficient to nove the driven
novabl e rack. The DC notor of the driving novable rack.is r orward
or backward (step S34), thereby noving the driven é%%%"?%””géﬁﬁﬁﬁp%h IS
right or left to the driving novable rack. In step S35, it is checked

whet her or not the driving novable rack has noved the driven novabl e rack.
Power supplied to the DC notor of the driven novable rack is turned_ off
(step S38movitag themi oFoe instamce, iktis assumedithat arwatkngpacealbe beformed s
transmtt ﬁgt‘%‘%"{ BRe hFdnle TallY @' aRd 3 Neribiesint dikedtith SwiteRnegmayahbe rack,

that t t d der .t te | . S38). Both
The dri vi Rpvable BAGK 215 MOShel 60 thEAST T hile the LAIE GREartoRVGAch OF ofibe.
pr edet er rrmm;j : bik $helOGeR, ?ﬁﬂ%&b?' th?rﬁ@}ﬂg s]phﬂlamﬂéf tﬁ%&ﬁble_( ﬁdhc{kl@d‘_zs%lfi‘n)di 3The
operat or det er.nj nes imng.to turp. o e Jeft or ri irection
oot o, aftpyerats Foedel and it Srinechiugl oNCadifin thph hereARRREGY i vi ng
novabl e r andvable sacke mieyl besalsb hmbveddanXhiswitate. ofTHeheottki spaeenemrabke rack
i t . N i N th
v vi g St 003 Ee® by RillaBlebily Hap W BRI HaEKERE o1 BBRGHHe 1B "0
appr opr i atkeneofbeeansejof the aecelexated mnoveneentref themevalde racks enabledbyappl y

the dynamige hekidfiflor the S¥6MR b {D0BRMM4Rbrk | dhalchScall ibecTorimedlhe rack,
the term nal s aof th]feyﬁcgérmt or_ are connected via an appropriate resistor in

order to RPRIPEmate $8eendsd current and apply the dynamic braking to
the DC motor (SHeiwevéd)if tWeemoeablentdels HrelsigdiaheduyBomoved s thetlefth and
have hi gher dor.d}grs in the, daisy %ﬁal n_ar brake(a bX re uI.aél ng .t he (durrent
(st ep SaopndRiEiFropeetiVels ApS of ShEmaRAR havs e quetd mikid o iinien 8t
power has naenitp hudfer adirikesagalinst, thiehendmbopbl Ehedolewing desaripethebsasappl yi ng
braki ng f . i f i . j i 1 Lch is
cai | ed ot ik thy LRERY 17 coplciioks Blheell Wil InELAFELAE SHbMhdn I
sizes of #rtoi6| dn theobuler h7;the canfach memhers’0 ysikegasaingt thevend eopacks
can be st gipaddwilidakalens vhs SRAL6Y WhileClbmh prksidigShanéosl §eRg 7. amhec! es

| oaded therein vary In o r vvords,_érlglﬁl arger the lo th FJéar er .the
inertia f&PEeSWitER acHIatop AfMmoves Jakl tResen %?fdmleﬁ%}’qrg&beﬁn‘f e&g’rﬂfﬁi c

]lgr aki ng fgfa@’e.of@h@?/aié‘%hﬁtc}i hetwtafgerpnhlleed thel ,opbi‘wtiaﬁrdl_wea'[) of bkee iem]grti a
orce, and_t. er .t he gener at QWer._an e nam ¢ braking, force.
When t he &Wg‘i‘i‘ .?ggrt'iﬁgr?\%y ioé)%ﬁﬁtﬁflg eﬁfe t%H\éleﬁg\l/a‘f I Zgr ag%'serg}roée’i Frﬁréarflgfoé‘l y

st opped. abtihgecjre o earac oeleased, shexsbyi cati on
t d. THetivating tits obtall ther mhowadkl kshoville bef oeleased, Shexsbiyi cat

as at 17 ln@ I : Q{EQEHS i intain
t he brake :}S?‘%%@R g)"h&#@?’?ﬁg”“%ﬁ%‘r@ (Izlgb akl ngt{?le(r)%Qg%tro gﬁgﬁl S

ERXL
step
appl i ed t beimgoreriogdess. Thereafter, the foregoing state will be cancel ed,

gnd t he DC not offtK@¥n®e*eteh reprdins fbivieliat thieforégmapktateanl poweir el | |
econe re

dy for,. t tiop. Th br aki | wikl b
descri bed N CHOPLPA, i the; DG yotory, aaed o, Tovable, fadadeqtl 'he cnplbd,, °°

i denti cal However, thepno@idletmack3b strikimg ithe feing. st2p. isFpushed bagk dyystie56 and
o CR . : : HLeE Do \
R N AH T KA TR e
novabl e r dka result; thecmorrble racksk egn semimp dtsiapvemenbt Wikh the bufferfevi ce

a1 o seghovh: i REEL 196, Wie LdiflakChleribor 1015 N BAtiey haifobd |20
o o, * sty inlthe piliiing Tlo and fasees e Sl stob 61ame Bnt Pk royeple,;

ri ght saf etagkdeisimevddtpthttfight a2 6Rowa inuFiged. oFurthdrethe speratioa letert he

o ; ; ; . ever !
s conpl ecBtecHER <A 7B, ARRTARH on U5 o el BSOS F SRR,
order to stobpatore’Zuhhebely tarnking (theegndsewjtchs7d offer iThwatepfteripayedirycan f t he
saf ety JewdLupslidPd g d1bcteic MoBbrRbf A modBbROFAGSD WHHHER Lriabl&d ihdlevi ce

| anp 268 or s | n order. to 1 ndjcate the actlvatgon of the safety
devi ce (stiepvagracks go by maoved iy arenabingthe,direelion gwilghespyapl e racks

\tNiht hout regul at itIﬁgthte_f@:awvﬁ fsh@gﬁi*ﬁhal_i‘i%ﬁ. Dgo Bhﬂ;dﬁ;ﬁoﬁf@bwﬁc%(ﬁ en b‘éiia%]vezzﬁonce
e ener nc S SI as een S I N S ase SW G C
e oeneT 950 he 3Rt Pt R by B3eratiSe the 16F or ity el pedtdf 1A A6R64E.

shorted, and the DC notors are inactivated using nmaxi nrum dynam ¢ braki ng
force, which stop not only the driving novable rack but also the driven
novabl e racks. Further, dynam c brakingsw || be applied to the stationary
novabl e racks, i.e. higher order novable racks in the daisy chain (step
S60). The succeeding operation is identical to the operation for which the
normal dynam c braking is applied. In response to the dynam c braking, all
t he novabl e racks are pronptly stopped. Thereafter, the notor term nals



According to the invention, the dynam c braking is applicable to driven
novabl e racks which are pushed by the driving novable rack. As a result,

t he power-assi sted novabl e racks can be stopped quigkl. i t.h ntially
equal spaces nmintai ned therebetween. In the foregéﬁﬁ%xglrgﬁfﬁgﬁﬁg? the DC
notors of the power-assisted novable racks are rotated forward or backward
in response to the operation of the right or left direction swtch. The
right and _|eft direction switches should be easily operated only when
necessar ydinggtion i whiclh e mpevaklaraek is orheriovgd; né?(f&@mfavqﬂy, Fpehawein Fig.

iolines TR b i e e L
and 20, t Rerfasgandismeyed By dgsiged darestion hyspyllingthe grip.8L fo themieht 4" have
not chezI 364 lefid Wl?eromh? heip 8di ﬂﬁpﬁneélts the rigﬁg,eaiﬁghmamswstght(nbfh% 04
361 and 3 respectivel y... Sw t ane nd 382 @re {itted ion the
notches 39a0wnPuArrespahding t iy RRUEhS VR Moy ifelkee) iy betihan) o
I30 f1t agq 3a8duDCametem83 ofithe movabﬁﬂr mdkndiisetotaldl fiegaeddn ofder ta giowﬁangm
e ire n 0 S
and 382, ?%%%%@Me?%aégﬁézﬁ}ﬁecﬂgﬁgd %5&@1%%%2@% nt %h% E@p?ﬁr’! o%%fggggg%and can
be easi|ythpiafhtaleftward switchi(pet sheyn haicoregspondingto the switek S¥1B12 and
i Tect | o e D e e oo i 2k Bi3eSe
oper at ed. refgted dn theyeverse dirgetion é’gtoré?lf e PRGe P@Hggi%ﬁaf?(ag&oég are
fitted i nléfbe notches 371 and 372, and are back fromthe frontages of the
novabl e racks 3 . 302. Theref or n en.the 8 1 and
302 are close tg‘kg@gﬁlsﬁqﬁ%ﬁugh@erl}lgﬁbqégac%fc? ol rselg&:)@?& glvﬂvtggﬁégd%212 and
3_21 c?_n bessiptaraee u‘!ieaelgfciletgapmtessgl s¢ beatetier M&)ﬂh@yrfeghas a?rgelzeft
irection r 0 gr ees,
pr ef er abl ?ﬁgﬁkﬁ%ﬂg’eﬁ%’égg tolﬁié’ lg_zmésr.eggf, Hg\nllé'tegs(g’e pélctgqf?% thﬁlgf;hom gggs of
t he novabicase,dbrendostopmanddhe qauiheonfigyradionsiaydissidentigabto thesedpabl y
posi ti oneghatforegofVe bx @ pld00IHIs drdctidy iBas3Adranthgedd) ANt effdctivetife

floor. Thz i ré]ventl on i s vant ageous in that the power-assisted novabl e
rack syst &hP ERSEPIE AP bi ng di st ances and maintain substantial ly equal
spaces bet ween Referrimgtd Fig.a8 kdghtHandeft, griipe 9p et 92 ase prodidedviadsire r acks

thenmsel V.e%}lﬁ %%gk&?%ﬂ?&@ ' ﬁ@& 'x%ox?alﬂlé'%b’lig%did &@&%rmwe B b ddired
substanti alT'y*equal “spac t her ebetweén. For "1 nstance, a novabl e rack may
be twi st edizactioneaPpecificallys ivan the | gip Pedaumdladhin wyder onmpve the at

di fferent @&%ﬁﬂg B4R 5% eRe YBit, & gwi%d cOFreS PURAINBCRARAE Awikklp WL, A

space may be en,a{Eged bet ween_an a ac&gt npvabl e rack _and S&ﬁ@ a E%}/abl e

rack when (fhown in Fag s tprned gu, and apelectsirampigrddotdhednpvapiedes t he

novabl e rag K‘o_ﬁit@d&hftﬁ_ﬁiéldﬁadcﬁoﬁ, thersby mndn?g ehslmwaeﬂle watlo® ﬁhhelﬁé JeftA power

transm ssiQn i s posiiioned at e cent er at t..on ts, as

shown in 'Od".veﬁszé.iy’ﬁgbg? Fﬁﬁﬂpoégfsﬁﬁi??l%g?qeg% Iggéeoﬂée ﬁggélﬁteer%rc gc 0

i ncl udes dhe pght, 2 awtitchf cdrresponaimag te thevdwidtls SWERa(sbawynt ire FagvPhip

di rection : ] rotary
tnld8nTBUAYE E1RGKic Mg 9913F (1 Qﬁgv?bggggﬁ 9 BaYeARA hYHIR

shaft 230 e the rear ( g rotar% shaft 231. In
ot her wor deversealivgrsions thexpbyrmopingsidie mavablegragk fhtq the @ght of the rotary

shafts 230 and 2§ith Hhes fttires tablnovabl earitks Thnabé shritlothigbovedpor t ed

by a plurglity of bear s 28 . Speci fticat .0 s at 17 03 0 34 ich are
ot ached dbeiiamtantnat M piehis mPtor Bncsd WP Sesatar ad todls e
t r ansm ssiarrshesadtually secvestthehreby dinselfoir Herself by gratling dhe gpi309krr 8Rdi ng
bet ween t - i @g%?&i’ Li: | ; r
fixedly a[t?) aééﬂgggg%ztg% %%?%E"g’%gi%‘f?ﬁ of ﬁéﬁ no \(gl}rfﬁgg%l.lagl%teelrd %‘;’ﬁcelgﬁ;, t he
power t r artheie snothenfgregeing examplecdThis staurhure indsspdveniageous dn and a
wor m wheelorREivi B the#8regoing example.
The invention will be described with reference to a second
embodiment using a modified control circuit shown in Fig. 13. This control
circuit includes left direction switches which correspond to the left direction

16



Wth the foregoing structure, the wheels 208 are substantially equally
spaced fromthe power transm ssion at the center of the shaft 230.
Therefore, when power is transmitted fromthe DC . haf t
230, the shaft 230 is equally tw sted at the opposi g&fégﬁig&'a%%el?rebg 7 so t hat
t he novabl e rack can nove snmoothly and in a bal anced state on the ra| S

w t hout | eaning, and can have a uni form space from an adjacent novabl e
rack. Needl ess to say, the driven wheels 208 (shown at the |ower side in
Fig. 22) switched 13) 2hy31,r4anddil slowe indligl ddandinghtadizectiomswitchehaf t

(Co”espooqqllél?cws%ﬁmc{]&o&?én tﬁh%cl:ggﬁ)sw1 difesSit ¥ot 5%64%9\‘1”52 £hd:wl9 22 is

applicable to e m)va e racks constltutlng t he novabl e rack
system | NDUSSHRI-AL APPLI CABI LI TY Accor di ng to the invention, the

réowﬁr ?StS'h sted rpvebse Ik:ﬁc‘feféltﬁhain ﬁﬁfﬁélfrhb?eim? Iab]glbﬁisl ty @ﬁrfmv%icbhedr acks.
ach o e nov facks inc ural j he

t urni ng fHF‘i%P%"ag?gB r GRO¥A er@’t‘ikprébtﬁlfpﬁ’é %dnﬁbaB%@ first poovabie; | of
dlh recti ogravh il@dlﬁdeé)g&\ﬂrl]ﬂﬁds dR1pppasi1es ynbilld aoshe cormucted) toliar eictuions of
the novable r nd the ;actuati ng ¢irecuit orL._iyn one
di rection ﬂﬁ?‘fﬁlé t‘ﬁ@ spopg; Mgya %“e ’g"ﬁ’g‘ %’?‘ 1, i %&ﬁéc?ﬁ%ﬁrgmwﬁ % %"&‘
rotating ahd tbeminalsrlil 182, d38omid é34itodwt ¢cannediad tyythaeiropdrkaardrofof t he
other di rgﬁ%'s%eoéa%s@abmwma{ iS3gHDS VAPl dakte racgppmt e

direction y. operati ng I rection SWI'[C es as e or s esires.
mot or  f unéermdinalgl2dsisauged o reerive Dhadt mrn@ﬁmsﬁarqpnrepﬁaée alﬂ‘?éf’eéan

acti \éfﬂte Bﬁgﬁﬁl %nrda%scownwwdt tb e d&HMihaA $8Ed THRAYEIhRTAlM 824 0is 80 t hat
novapl e rac

d d. Furth he DC I
oo um CGFRRRGRBBERIBAL Soasie & FAG RS R chbton BAear e FBORbIZ0r acke
to stop wiuhctlude§b@ehtﬂmwomsﬂlmmdmllémﬂm tERYD) £50,acRCADEr enwierteer t he
ef v or riight, drectian G L6h1iS OPCTAetend 16 PETRIOT sRSRGGIAL AWCN D

. the opera i n Order
(funct i onipeweago amdlrmtatﬂy arbDEhiosor 362 forwarzloor bagkerarnd wadérotheseondrol17 03

04 the | efof i éC'PI.IgliESO A'I‘Eg‘l?élmrc@ﬁ{?e%@i §53 'c§n$&ft§ anoltHgﬂhﬁ'tB@]jd“inVr' ving

m)vablerac SQ nove Power wh .S _smal %ét han th plledtothe

drivi ng mbeHsrdoarltage apprapstatedor fae GRIAHPE g maiptaips B‘;/“i Aetableyi ng
nmovabl e r agdte. SETurblRér, tHBHODCvvertiey BN esckivst DC 24V pewabfrent agk noved

DY e 9 L B RRXBL 13K Rk g M EGhUEd B VR TS, | 0205 o801 o0 o
04 What is clai nBdchsCPU 150 is connected to a right direction switch 104, a left
direction switch 106, and an emergency stop switch 156. The emergency
stop switch 156 may be a switch which is manually operated at the time of
emergency, or may be a switch which is positioned on the frontage of each
movable rack and is turned on whenever it comes into contact with an
operator or something.
It is assumed here that a right direction switch 104 is turned on a
(driving) movable rack and that the driving movable rack is used to move a
(driven) movable rack which is adjacent to the driving movable rack. The
CPU 150 of the driving movable rack controls the actuating circuit 154,
drives the DC motor 152 in order to move the driving movable rack to the
right and issues a rightward signal at the same time. The rightward signal
is sent from the terminal 133 to a circuit board 120 of the driven movable
rack, which is right to the driving movable rack, via the terminal 123. On
the other hand, when a left direction switch 106 is activated on the driving
movable rack, the CPU 150 of the driving movable rack controls the
actuating circuit 154, actuates the DC motor 152 in order move the driving

17



1. A power-assisted novable rack systemconprising a plurality of novable
racks, each of the novable rack including: a plurality of wheels; a DC

notor turning forward or backward and reciprocati n%p%ﬂﬁcaﬁ@ﬁ’%@l?](ﬁ?ﬁk; a
pair of direction switches provided at opposite positions of a side panel

in nmoving directions of the novable rack; and an actuating circuit and a
power source for the purpose of rotating the DC notor in one direction
during the operation of one of the direction swtches and rotatin&hthe DC

nmot or i n arpvebporidketotihedeft, enddesuasp lafevarsbsignabat the samedither dheecti on
by oper at |valt Bl dont Bon e R R L b e B e e Tack
conpri si nﬁirﬁuﬁln%?ad’lﬁi 190 of ﬁ\ﬁ/ iven, moyablecragk P‘fﬁ’g g leficto the drying: a
pluralityngdvaMepa¢k. a DC notor turning forward or backward and
P OCaL N oL R AT SR B PR SRS 2,
act uat i ngthe rtenininaind32, pheeCPE0150 eoff the tdrivepu mpyablofrackt@hires tthe DC
otating AREERSE St (84, Auble BRELRLLRY aiino 1Bt Bfderch M WheOTC, |
di r ect i ondgisenanovabletrackithdhe 5¢ﬁte@md tasuesanddiransmptis thelleftyvasd signalbl e
racks ar e g UnbaRahfvéathovabld PackdwRichQBRI 13 ithB Arfibh Mo9able bR, VAVAR! €
racks. 3. The, nmgvable rack systemof claiml, wherein the agtyating circuit
enabl es t t‘i%"ﬁﬂ{}’gb &2 abeaverseln, whenntpceryiag ) pehtvarhsignal Homedieons and
ar eksepar drBAn :ﬁmvabrer r@émgfig\tl\leléé &gdfnlirﬁﬂt Eg\t}, E}Hét CJIE;E 250 ?ﬁhm]?mtth@pvalil e
A I b e A A O g e
ener gency dsivem mioyable aack tathenmgly reend tssea kindy tramsapps ithe rightvreerdDC
ot or.. signal to the driven movable rack which is right to the driven movable rack,

via the terminal 133.

Further, the CPU 150 controls the actuating circuit 154 in order to
operate the DC motor 152 of the driving movable rack, where the right or left
direction switch 104 or 106 is operated, at a rated output.
When receiving the rightward or leftward signal from the driving

movable rack, the CPU 150 of the driven movable rack controls the actuating

circuit 154 so that the actuating circuit 154 provides the DC motor 152 of the

driven movable rack with power which is smaller than that supplied to the

driving movable rack (e.g. power which is barely sufficient for the driven

movable rack to move by itself), or power which enables the driven movable

rack to move by itself at a speed which is lower than a moving speed of the

driving movable rack. The rated output of the DC motor 152 is obtained by

supplying a 6A — 24V current, so that the power by which the driven movable

rack can move by itself can be obtained by supplying an approximately 2A -

24V current.

The circuit boards in the individual movable racks are identically
structured. For example, when the right direction switch 104 of a driving
movable rack is operated, the rightward signal will be issued and
transmitted to a driven movable racks which is right to the driving movable
rack via the circuit board 120. When the left direction switch 106 of the
driving movable rack is operated, the rightward signal will be issued and
transmitted to a driven movable rack which is left to the driving movable
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juxtaposed, and one movable rack can move other power-assisted movable

racks. For example, when the rightward or leftward signal is transmitted
from the driving movable rack to the driven movable rack, power which is
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is not enough for the driven movable rack to move by itself, is supplied to the
DC motor of the driven movable rack. Therefore, in order to move the
driven movable rack, the driving movable rack is applied a reduced load,
which enables the driving movable rack to move many driven movable racks
as possible. Even when a number of movable racks have to be pushed by
one movable rack, the work space having desired width can be formed as
quickly as possible.

The power supplied to the DC motors of the driven movable racks is
made smaller than the power supplied to the driving movable rack for the
following reasons. No space may be formed between movable racks when
the driven movable rack is positioned in front of the driving movable rack
and is pushed forward by the driving movable rack. Therefore, the power to
be supplied to the DC motor of the driven movable rack is smaller than that
supplied to the driving movable rack (e.g. power which is barely sufficient for
the driven movable rack to move by itself), or power which enables the
driven movable rack to move by itself at a speed which is lower than a
moving speed of the driving movable rack.

Usually each movable rack requires maximum energy when it is
actuated. Once each movable rack starts moving, it requires reduced
energy. With driven movable rack receiving the rightward or leftward
signal from the driving movable rack, the DC motor receives the power
which is not sufficient enough to enable the movement of the driven movable
rack by itself is supplied for a short period of time before the driven movable
rack starts moving.

As shown in the circuit of Fig. 15, DC power supply circuits are
provided for individual movable racks, receive commercial AC power, and
convert it to DC power. Further, the DC power supply circuits 160 are
connected in parallel, so that the DC power supply of one movable rack may
supply power to the DC motors of other movable racks.

The foregoing structure of the power-assisted movable rack system
can protect the DC power supply circuit 160 of one movable rack against
overload when the movable rack is used to push other movable racks. The
DC power supply circuit 160 can receive power from DC power supply
circuits 160 of other movable racks. Therefore, each DC power supply
circuit 160 can have a small capacity, so that the circuits of the movable rack
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system can be made light in weight and less expensive. Further, if the DC

power supply circuit 160 is provided for each block constituted by a plurality
of movable racks, it should have a relatively large capacity. However,
according to the foregoing embodiment, each movable rack has the small DC
power supply circuit 160 which is light in weight and less expensive.

In a further modified example of the control circuit shown in Fig. 16,
a DC power supply circuit is constituted by a solar panel 180 and a secondary
cell 182 for storing power produced by the solar panel 180. The solar panel
180 includes a plurality of solar cell module groups which are juxtaposed in
order to obtain a desired amount of output, and is positioned outdoors.
Each solar cell module group is constituted by solar cell modules connected
in series. An output terminal of the solar panel 180 is connected to the
secondary cell 182 via a reverse blocking diode 181 in order that the power
produced by the solar panel 180 is stored in the secondary cell 182. The
secondary cell 182 is used for the movable racks in order to activate the DC
motors, the CPU 150 and so on (shown in Fig. 13).

The foregoing DC power supply may be applicable as a main or
subsidiary power supply for the movable racks in order to operate the
movable racks with reduced power.

A further embodiment of the invention will be described hereinafter.
In an example of Fig. 17, a power-assisted movable rack system comprises
four movable racks 301 to 304, which have front and rear wheels 208 at the
bottoms thereof, and DC motors 351 to 354 for rotating the wheels 208 which
travel on rails on a floor.

The movable rack 301 includes right and left direction switches 311
and 312. The movable racks 302 to 304 are provided with right and left
direction switches 321, 322, 331, 332, 341 and 342, respectively. Fig. 17
shows the side panels of the movable racks 301 to 304, and the right
direction switches are positioned at the left sides of the side panels while the
left direction switches are positioned at the right sides of the side panels.
The direction switches 311, 321, 331 and 341 are operated in order to move
the movable racks 301 to 304 to the right while the direction switches 312,
822, 332 and 342 are operated in order to move the movable racks to the left.

An electric circuit provided in each movable rack will be described
with reference to Fig. 18. It should be noted that Fig. 18 shows the electric
circuit of the movable rack 302 as an example. The electric circuits of the
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reverse rotations, stopping and braking of a DC motor 252, and being
constituted by a micro-computer; and a DC stabilizing power supply 253 for
converting commercial AC power into DC 24V power and supplying it to the
control circuit 250. The control circuit 250 is connected to the right and left
direction switches 321 and 322, left and right frame safety bar switches 261
and 262, left and right work space safety bar switches 263 and 264, and an
emergency state canceling switch 265, all of which function as input means.

The left and right frame safety bar switches 261 and 262 are
connected to the safety bars attached on the left and right side surfaces of
the frames of the movable rack 302. These switches 261 and 262 are
operated whenever the safety bars come into contact with an operator or
something while movable racks are being moved in order to form a new work
space.

The left and right work space safety bar switches 263 and 264 are
connected to the safety bars attached on the left and right frontages of one of
rack shelves of the movable rack 302. Specifically, when the operator
strikes against the left or right safety bar in the work space being formed,
the left or right work space safety bar switch 263 or 264 is selectively i
operated. In this state, all the movable racks made immovable regardless of
the operation of any of the left or right direction switch. Further, the safety
bar lamp 268 or 269 of the movable rack whose switch 263 or 264 has been
operated is turned on in order to indicate that none of the movable racks can
be moved.

In an emergency, the operator may intentionally touch any of the
foregoing safety bars in order to stop the movable racks. In such a case,
either the switch 263 or 264 is activated, thereby stopping the movable racks.
The emergency state canceling switch 265 is operated in order to return the
emergently stopped movable racks to their original state, and make them
movable.

The DC motor 352 and the right and left safety bar lamps 268 and
269 are connected to the control circuit 250 as output members. The control
circuit 250 rotates the DC motors 352 forward or backward while either the
rightward or leftward signal is being input, stops the DC motor 352 when the
leftward or rightward signal is terminated, and applies the dynamic braking
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response to the emergency stop signal.

In response to the operation of the right direction switch 321, the
control circuit 250 of the movable rack 302 controls the actuating circuit,
activates the DC motor 352 in order to move the movable rack 302 to the
right, and issues the rightward signal. The rightward signal is transmitted
to the right movable rack 303 via a right rack communication line. When
the left direction switch 322 is operated, the control circuit 250 controls the
actuating circuit, activates the DC motor 352 in order to move the movable
rack 302 to the left, and issues the leftward signal. The leftward signal is
transmitted to the left movable rack 301 via a left rack communication line.

Further, in response to the leftward signal from the movable rack 303
via a right communication line, the control circuit 250 of the movable rack
302 controls the actuating circuit, activates the DC motor 352 in order to
move the movable rack 302 to the left, and issues the leftward signal. The
leftward signal is transmitted to the left movable rack 301 via a left rack
communication line.  Still further, when receiving the rightward signal
from the movable rack 301, the control circuit 250 of the movable rack 302
controls the actuating circuit, activates the DC motor 352 in order to move
the movable rack 302 to the right, and issues the rightward signal, which is
transmitted to the movable rack 303 via a right rack communication line.

The control circuit of each movable rack controls the actuating circuit
in order to operate the DC motor of the movable rack at the rated output
when the right or left direction switch is operated thereon. Further, when a
driven movable rack receives the rightward or leftward signal from a driving
movable rack, the control circuit of the driven movable rack controls the
actuating circuit in order that the DC motor of the driven movable rack is
operated by power which is smaller than that by which the driving movable
rack is moved, or smaller than that by which the driven movable rack cannot
move by itself. The rated output of each DC motor is obtained by applying
the 24V — 8A current while the power by which the driven movable rack
cannot move by itself is obtained by applying approximately 24V — 6A
current.

The actuating circuit of each control circuit also includes a dynamic
braking force producing circuit for stopping the movable racks. Fig. 21
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302. The actuating circuit provides power to terminals of the DC motor 352
in order to rotate it forward or backward as described above. A switch 220
is provided via a 2Q resistor between the terminals of the DC motor 352 in
order to short-circuit the terminals, and serves as one of dynamic braking
force generating circuits. Further, a switch 224 is provided via a 4 Q resistor
between the terminals. The switches 220, 222 and 224 are relay switches or
thyristors which are turned on and off by the control circuit 250.

The movable racks 301 to 304 include circuits which are identical to
those shown in Figs. 18 and 21.

The operation of the foregoing embodiment will be described with
reference to Figs. 23 to 25. Referring to Fig. 25, it is checked by the
operator (step S21) whether or not the presence of a work space is indicated.
If not, it is considered that no work is being carried out between the movable
racks. It is checked (step S22) whether or not movable racks can be moved
without any problem. If not, either right or left direction switch 321 or 322
is operated (step S23). In this state, the DC motor 352 is actuated and
controlled, so that the movable rack 302 is moved to the right or left (step
S24), as will be described in detail later.

In this state, the operation of the safety device is checked (step S25),
i.e. it is checked whether any one of the left and right frame safety bar
switches 261 and 262 and the left and right work space safety bar switches
263 and 264 of the movable rack 302 is operated. If not, the movable rack
301 keeps on moving until the right or left direction switch 321 or 322 is
turned off (step S26), and is stopped when the foregoing switch is released,
as the normal braking operation (step S27) (to be described in detail later).
On the contrary, if the safety device is operated (step S28), the movable rack
301 is immediately stopped, as will be described in detail later.

Referring to Fig. 23, when either the right or right direction switch is
found to be active (step S31), a current to be supplied to a DC motor of the
movable rack whose switch has been turned on (this movable rack being
called the “driving movable rack”) is controlled in order to actuate the
electric motor of the driving movable rack, e.g. an 8A current is supplied in
this case (step S32). A 6A current is introduced into a driven movable rack
(i.e. a “lower order movable rack” in a daisy chain and called the “driven
movable rack”) which is pushed by the driving movable rack. This current
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is smaller than the current supplied to the DC motor of the driving movable
rack, e.g. a current which is slightly insufficient to move the driven movable
rack. The DC motor of the driving movable rack is rotated forward or
backward (step S34), thereby moving the driven movable rack which is right
or left to the driving movable rack.

In step S35, it is checked whether or not the driving movable rack
has moved the driven movable rack. Power supplied to the DC motor of the
driven movable rack is turned off (step S38). Rotary force of the wheels of
the driving movable rack is transmitted to the electric motor of the wheels of
the driven movable rack, so that the DC motor is rotated in order to generate
power (step S38). Both the driving and driven movable racks are actuated
and moved for the predetermined distances, thereby forming the work space
(step S36). The operator determines the timing to turn off the left or right
direction switch, and inactivates the switch (step 39).

Power supplied to the driving movable rack is suspended, so that the
DC motor of the driven movable rack is stopped or those of a plurality of
driven motors are stopped. In the driving movable rack, the terminals of
the DC motor are connected via an appropriate resistor in order to regulate
the generated current and apply the dynamic braking to the DC motor (step
S40). In the driven movable rack, the terminals of the DC motor are
connected via an appropriate resistor in order to regulate the generated
current and apply the dynamic braking to the DC motor (step S41). The
remaining stationary movable racks which and have higher orders in the
daisy chain are braked by regulating the current (step S42). Actually
speaking, no braking force is produced because no power has been produced.
Usually, the movable racks are stopped by applying braking force by turning
off the right or left direction switch, which is called normal braking control.

The dynamic braking force varies with the sizes of articles stored in
the movable racks, so that the movable racks can be stopped within a
substantially constant distance even if articles loaded therein vary. In
other words, the larger the load, the larger the inertia force, the more power
is generated, and the larger the dynamic braking force. Conversely, the
smaller the load, the smaller the inertia force, and the smaller the generated
power and the dynamic braking force.

When the dynamic braking is applied, the movable racks are
immediately stopped. Thereafter, the motor terminals are shorted for
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approximately 0.1 second to 1.0 second in order to maintain the braked state
(step S43). During the dynamic braking, no current is applied to the DC
motors. Thereafter, the foregoing state will be canceled, and the DC motors
may become ready, so that the movable rack system will become ready for a
next operation.

The emergency braking control will be described with reference to
Fig. 24. In Fig. 24, steps S51 to S54 are identical to the steps S31 to S35
shown in Fig. 23. Further, steps 356 and S57 in Fig. 24 are identical to the
steps S37 and S38 in Fig. 23. It is assumed here that one driving movable
rack pushes a plurality of driven movable racks. It is checked in step S55
whether or not the safety device is active, i.e. whether or not the left or right
frame safety bar switch 261 or 262, or the left or right work space safety bar
switch 263 or 264 is active. If the safety device is found to be active, either
the left or right safety device lamp 268 or 269 is turned on. Otherwise, one
of the direction switches remains depressed. When a work space of a
desired size is completed (step S62), the direction switch is turned off (step
S63) in order to stop the movable racks (step S64) as described previously.

If the safety device is found active in step S55, the corresponding
safety device lamp 268 or 269 blinks in order to indicate the activation of the
safety device (step S58), and dynamic braking is applied to the movable
racks without regulating the power generated by the DC motors (step S59).
Since the emergency stop signal has been issued in this case, the switch 220
(shown in Fig. 21) is turned on, the terminals of the DC motors 352 are
shorted, and the DC motors are inactivated using maximum dynamic
braking force, which stop not only the driving movable rack but also the
driven movable racks. Further, dynamic braking will be applied to the
stationary movable racks, i.e. higher order movable racks in the daisy chain
(step S60).

The succeeding operation is identical to the operation for which the
normal dynamic braking is applied. In response to the dynamic braking, all
the movable racks are promptly stopped. Thereafter, the motor terminals
remain shorted for 0.1 second to 1.0 second, i.e. the dynamic braking is
maintained (step S61). Then, this state is canceled, the DC motors become
ready, and a series of operations is completed for preparation of the
succeeding operation.

In the foregoing embodiments, the dynamic braking is applied to the
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DC motors when movable racks should be stopped. Movable racks filled

with heavy articles can be stopped in short stopping distances. = Therefore,
the movable racks can stop moving in a relatively uniform stopping distance
and with relatively equal spaces maintained therebetween.

Fig. 26 shows the comparison between stopping distances required
for the dynamic braking, and stopping distances required for braking
movable racks using AC motors as a driving source in the related art. Line
a represents a stopping distance when the dynamic braking is applied via a
2Q resistor with terminals of a DC motor shorted, line b represents a
stopping distance when the dynamic braking is applied via a 3Q resistor
with the terminals of the DC motor shorted, and line ¢ represents a stopping
distance when the dynamic braking is applied via a 4Q resistor with the
terminals of the DC motor shorted. Line d represents a stopping distance
required for braking movable racks using AC motors in the related art. As
can be clearly understood on the basis of line d, the stopping distance is long
in the related art compared with the present invention. Further, the
heavier the load on a movable rack, the longer the stopping distance. With
the present invention in which the dynamic braking is applied to the DC
motors, the stopping distances are increased according to weight of load but
are relatively short as a whole. In other words, the stopping distances do
not usually depend upon the weight of load. Needless to say, the smaller
the space between motor terminals, the larger the dynamic braking force,
which is effective in reducing the stopping distances.

According to the invention, the dynamic braking is applicable to
driven movable racks which are pushed by the driving movable rack. As a
result, the power-assisted movable racks can be stopped quickly with
substantially equal spaces maintained therebetween.

In the foregoing embodiments, the DC motors of the power-assisted
movable racks are rotated forward or backward in response to the operation
of the right or left direction switch. The right and left direction switches
should be easily operated only when necessary, but should be prevented from
being incidentally operated. Fig. 19 and 20 show right and left direction
switches 321 and 312 which are designed in order to meet the foregoing
requirements.

Referring to Figs. 19 and 20, the movable racks 301 and 302 are
positioned side by side and have notches 371 and 372 on their side panels
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direction switches 312 and 321 are attached on the switch panels 381 and
382, respectively, are inclined with respect to the frontages, and can be easily
operated. Further, the right and left direction switches 312 and 321 do not
project out of the side panels 361 and 362. Therefore, these direction
switches 312 and 321 are prevented from being incidentally operated.

Further, the right and left direction switches 312 and 321 are fitted
in the notches 371 and 372, and are back from the frontages of the movable
racks 301 and 302. Therefore, even when the movable racks 301 and 302
are close to each other, the right and left direction switches 312 and 321 can
be operated via a gap present therebetween.

The right and left direction switches 312 and 321 may be inclined by
0 degrees to 75 degrees, preferably by 10 degrees to 45 degrees, with respect
to the frontages of the movable racks 301 and 302. Further, these switches
may be preferably positioned at a level of 1000mm, and may be 300mm to
1800mm, from the floor.

The invention is advantageous in that the power-assisted movable
rack system can reduce stopping distances and maintain substantially equal
spaces between the movable racks. However, the power-assisted movable
racks themselves should be mechanically structured in order to maintain
substantially equal spaces therebetween. For instance, a movable rack may
be twisted and lean to the right or left because the wheels may turn at
different speeds due to non-uniform load or some mechanical problem. A
space may be enlarged between an adjacent movable rack and such a
movable rack when it is stopped.

In order to overcome this problem, wheels of the movable rack are
attached to a frame, and are coupled using shafts. A power transmission is
positioned at the center of at least one of the shafts, as shown in Fig. 22.

Referring to Fig. 22, a frame of one movable rack includes one pair
each of front and rear wheels 208 along the moving direction of the movable
rack. The front wheels 208 are coupled by a rotary shaft 230 while the rear
wheels 208 are coupled by a rotary shaft 231. In other words, the wheels
208 are present at the opposite ends of the rotary shafts 230 and 231. The
rotary shafts 230 and 231 are rotatably supported by a plurality of bearings
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234 which are attached to beams constituting the frame. A gear 233 as the

power transmission is disposed at the center of the rotary shaft 230
extending between the wheels 208. The gear 233 is engaged with a small
gear 232 fixedly attached to an output shaft of a DC mo

tor 252. Alternatively, the power transmission may be constituted by a
chain and sprocket, a worm and a worm wheel, or the like.

With the foregoing structure, the wheels 208 are substantially
equally spaced from the power transmission at the center of the shaft 230.
Therefore, when power is transmitted from the DC motor 252 to the shaft
230, the shaft 230 is equally twisted at the opposite ends thereof, so that the
movable rack can move smoothly and in a balanced state on the rails without
leaning, and can have a uniform space from an adjacent movable rack.

Needless to say, the driven wheels 208 (shown at the lower side in Fig.
22) are not always required to be coupled using a continuous shaft
(correspond to the shaft 231 in Fig. 22).

The structure shown in Fig. 22 is applicable to all of the movable
racks constituting the movable rack system.

INDUSTRIAL APPLICABILITY

According to the invention, the power-assisted movable rack system
comprises a plurality of movable racks. Each of the movable racks includes,
a plurality of wheels, the DC motor turning forward or backward and
reciprocating the movable rack, a pair of direction switches provided at
opposite positions in moving directions of the movable rack, and the
actuating circuit rotating the DC motor in one direction during the operation
of one of the direction switches and rotating the DC motor in an opposite
direction during the operation of the other direction switch.

An operator can move movable racks in opposite directions by

operating direction switches as he or she desires.

The DC motor functioning as a drive source has a maximum start
torque and can activate movable racks without increasing a speed reduction
ratio, so that movable racks can be moved at a high speed. Further, the DC
motor can apply maximum dynamic braking to movable racks, which enables
the movable racks to stop with a short braking distance.

In a movable rack where either the left or right direction switch is
operated, the DC motor associated with the operated switch is actuated in
order to move the movable rack (functioning as a driving movable rack) to
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()- 10b the left or right. A movable rack which is left or right to the driving
movable rack is also moved. Power which is smaller than that applied to
the driving movable rack is applied to the movable rack moved by the driving
movable rack, so that running torque is generated in the movable rack
moved by the driving movable rack. This is effective in reducing loads

applied to the DC motor functioning as a drive source.
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1. A power-assisted movable rack system comprising a plurality of movable racks,

each of the movable rack including:

a plurality of wheels;

a DC motor turning forward or backward and reciprocating the movable rack;

a pair of direction switches provided at opposite positions of a side panel in
moving directions of the movable rack; and

an actuating circuit and a power source for the purpose of rotating the DC motor
in one direction during the operation of one of the direction switches and rotating the
DC motor in an opposite direction during the operation of the other direction switch,

wherein a plurality of movable racks are juxtaposed and are moved by operating
any one of the movable racks.

2. A power-assisted movable rack comprising a plurality of movable racks,

each movable rack including:

a plurality of wheels;

a DC motor turning forward or backward and reciprocating a movable rack;

a direction switch provided on the movable rack and pushed to a direction in
which the movable rack is moved; and

an actuating circuit and a power source for the purpose of rotating the DC motor
in one direction during the operation of the direction switch and rotating the DC motor
in an opposite direction during the operation of the direction switch in the other
direction.

wherein a plurality of movable racks are juxtaposed and are moved by operating
any one of the movable racks.

3. The movable rack system of claim 1, wherein the actuating circuit enables the
movable racks to move simultaneously in opposite directions and are separated from
each other while direction switches of adjacent movable racks are simultaneously
operated.

4, The movable rack system of claim 1 or 3, further comprising a safety device

which detects an emergency, issues an emergency stop signal and maximum dynamic
braking is applied to the DC motor.

31

10-u 10-u 10-uf<10% u& ()-S10% u& () -
=l|]1>b@1 10b& 10%@&' ()- Sl 10%a& ()- Y10%&&' ()-!"!'109%& ()-! !10%& ()-

by



10b! -: 1 109%@& () - @+ 109%@& ()-)t 10%@& ()- (10%@& ()-!9%:!10%@@& ()-"yl0%a& ()
- VOOR&LE&E<&( DC 1 10b!L! 10%@& ()-10%& ()- 10@ 10@ 10@ =10%a&' () - 7F

109 ()-5:!110%a& ()-S(+:,./ /\/aBbC 1 P

10b! 4° T0%G () - 3 10%G ()~ 210U () - & | 100%@k ()- ~recineationasatl7 0304

Ol 10%@& ()-! L!10%ae& ()-\///aBbC 1

10b! 4" 10%@&' () - 3s10%@& ()-, 2s10%a& ()-& ! 10%@R& ()- <10%&' ()- 6L!10%@& ()-S
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

" He?di Ing 53] c" A'pdeattasyist@BinovabléierBicogprisihg ‘a plineAgi ofgn@abke rackdeasbhry 93] ¢ A
"Default P

N

o1 ) gDl BRICABS moeasripg fopverd gudaiyd and
b3i kt x" Zt re3ujrecati@p thfbfi'nb'vgmlé \ra(ikﬁ'ﬁi parsofieght Rmdd@rdﬁratt@uwieqheNQWVhddéoajt
e BCORE SRR TG 3ot SERBE R ks sctog gt
rotating the DC motor in one directionduring the operation of the right direction switch
for the purpose of moving the movable rack to the right, and rotating the DC motor in
an opposite direction during the operation of the left direction switch for purpose of

moving the movable rack to the left,
wherein: the movable racks are juxtaposed, and one movable rack is capable of
moving other movable racks; a signal transmitter is included for sending a rightward
signal to a right driven movable rack when the right direction switch is operated on a
driving movable rack, and sending a leftward signal to a left driven movable rack when
the left direction switch is operated on the driving movable rack; and the actuating
circuit provides power to the right or left driven movable rack receiving the rightward or
leftward signal, the power being smaller than power applied to the driving movable

rack.

6. The movable rack system of claim 6, wherein the actuating circuit provides
power to the DC motor of the right or left driven movable rack, the power being smaller
than power insufficient for enabling the driven movable rack to move by itself, and
being supplied for a short period of time.

7. A power-assisted movable rack comprising a plurality of movable racks, each of
which includes: a plurality of wheels; a DC motor turning forward or backward and
reciprocating the movable rack; a pair right and left direction switches provided at
opposite side edges in moving directions of the movable rack; and an actuating circuit
rotating the DC motor in one direction during the operation of the right direction switch
for the purpose of moving the movable rack to the right; and rotating the DC motor in
an opposite direction during the operation of the left direction switch for purpose of
moving the movable rack to the left,

wherein dynamic braking is applied to the DC motor when stopping the movable
rack, and

terminals of the DC motor are shorted in response to an emergency stop signal,
and are shorted via a resistor when the right or left direction switch is released for the

purpose of stopping the movable racks.
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