; Xyz{e3eifL|f6To | NVMARD/ OUTWARD DELI VERY DEVI CE OF AUTOVATED WAREHOUSE

FI ELD NVENTI ON The present invention relates to an inward/ outward
del i ver [m "WIH”UMan aut omat ed war ehouse, which is installed in a factory
and ca ly travelling on a predetern ned route igyyh& gtz of

correspondiriigssshel ves for exanple. BAGKGROUND OF THE I NVENTI ON There is
such an aut omat ed war ehouse consisting of a plurality of shelves and an
i nwar d/ outward delivery device |ike the one presented by Japanese Lai d- Open

Pat ent Application Publi j - 4 whi ch uses a crane
functioning as an i nwar d%ﬁ@/@%?ﬁgﬁﬁ%ﬁ%zﬁﬁgéﬁng a pair of front and
rear struts or a single strutopeg_,‘%%gg,rgg N m frame or a truck i
conjunction with an elevating carrrage guided to said strummmmmﬂﬂm\\ﬂ“rut
has square cylindrical transverse section and a groove-sha | in
the center of front-rear line or right-left line. In addition, rea®tr strut
has a plurality of Lshaped pIthéfﬁ, B ojrggtigngzmel ves to the left and to
Irection

the right or in the forward and backward s, where these L-shaped

plates extend theoBElyYesnd IHVIRIBACLLYLLEQ N 1hWaQld8lekRrdi X Parts, a
rail groove is forned in respective L-shaped plates. Each strut is conposed

of an intRandklky gxtiydeds e cRaeA0wh F LS, S&nIRAt EQNiNstD 1ed in
symmetrically arranged front-rear and right-left formation. 5 June 2003 -

2 Wen inteddekNgnd Pabdbd ot rrdles 10t r £XSMI Y onhaserdaublempiddit s set
to front and rear positions are erected on a bottomfranme by orienting the
gui de raidoute tihefkbAbtof ecdr KHIpRHLIiAR, she Bvds ifiort R&ampnsi.ng di recti on.
Next, a guide roller is brought into contact with any surface that faces
the el evating carriage si deBAGKGROUNDNOFhEHE r INKENTH@®N di recti on) anong t hose
surfaces formng the guide rail part) where the guide roller prevents
front-rear-direCheonaksssmaely £r autivhe tel ewat ¢ i searconagetingmo dHcgur r ence.

At the same time, another guide roller is brought into contact with a pair
of surfagesirpdditlyi ofiedhehvéotdndiaeshwaheds eutwrerd aletldvegui devioe | bike
prevents right-leftdirectional swing fromthe el evating carriage from
occur r encehe Omet peesehbed hand) apdnesel hpiddopemPatentngirelitationt he gui de
rail is erected on a truck in the right-left direction. Next, a guide

rol | er i PuhrldegittioinnlNg - cbatat84h t(H988pai vhith SirFn@esTRAEI fignehtoning
front-rear direction anong those surfaces formng the gquide rail part)

wher e t heaguirdénweirdépupragenisl Fiegit deréae - ¥t i@l rsRifn§reprbmnde

el evating carriage fromoccurrence At the same timne, another guide roller

i s br oughteamtss redist &t 2wPiRg be stirfudc @ rratPAPR He Ratdm f&pmedPF et on,
when the latter guide roller prevents right-left-directiqgnal, swng fromthe
el evat i ngt T4l ildyEPIYRFELRDr YR &P ﬁ&\ﬁégé?‘?gvm’iarﬁer e8Pt nd* Hdubl e
struts according to the above exenplified prior art, since the L-shaped

pl ates profet (5tg’h'emsel ves solely in the right-left direction) these
-shapled plates g By A2 HEE ol rcgjﬁ%@kc;ge%gmv%r&% LHE oK bLgq Sf ruts

in the front-rear rection. I n consequénce, t

groove-shaped guide rail in the center of front-rear line or
right-left line. 1In addition, each strut has a plurality of L-
shaped plates projecting themselves to the left and to the right
or in the forward and backward directions, where these L-shaped
plates extend themselves from respective corners. In order to
fix parts, a rail groove is formed in respective L-shaped plates.
Each strut is composed of an integrally extruded member having
transverse section with symmetrically arranged front-rear and

right-left formation.



5 June 2003 -| 3 struts are apt to tilt thenselves in the front-rear
directi on whenever accel erating or decelerating or discontinuing operating
novenent of the crane. Likew se, when introducing a single strut to the
above structure) since the L-shaped plate projects itself squgddoozn the
right-left direction, the L-shaped plaie_is by no neans instrumental to
reinforce the strut in the right-left direction. In consequence) the single
strut is apt totilt itself in the right-left direction whenever delivering
products into and oyt  of .a warehouse by operati a j\ect faork of a
forklift t|'uckyhﬁﬁrfﬁéfﬂﬁ?%}"%i%uﬁflfhgxdfgéggfoﬁggfe%%ﬂy¥§’ngﬁgsgtrut and

t he doubl e stiruts st._coppulsord | i 0) r ach

ot her, € ‘?‘b"?l("easst"lrlug?éoc‘?((?grgg\/\/tull$ r(e‘l' e&r/necgt(?‘ie%g %hggg?gﬁs?saﬁg[leﬁ?gfgt tgglmgf rane or
the truck,, and yet ch..l [ s be; I npl eting the
strut -erlé?: 1i’on"éj 1A\//\I/'éar <. %Xng %g??g&e‘%e‘t fe’:ﬁgggg?%ﬁ?t bﬁgﬁmlé %i@éﬁtegg by Japanese
Pat ent Péllpl'ég\?]fc! on ;NQ., 53n3eRe A 3g TQreeXaBRl €. NGCTLIRINMe 2oller

shel f -1 oadi ng 1Pt functioning as a delivery device is equlpped with a
doubl e- b%rt‘?#mygm'i@&oﬁ%hwetsww ethyt Nerelracby tRA ) e4&dd G Het sel f from
external surface of a-vertical frane. A suspension rope being wound or
unwound ¥i g &0{Af | Ot Qfageachddr um of , tihe tdeuishenbars®t i rubivienaehbag is
swi ngably separated into front and rear parts by neans of an upper pulley
set t0 appyPPesuffaiE: aRdniRgNthat filddked Iwplbtgashe geli thee f rgumdeof a

| oadi ng platform The above-cited doubl e-barrel w nding machi ne causes each
barrel t@opiyetpesvdrdias rfirght~reht-dirantiomal saing. f Newerlidiedlessatiagcor di ng
to the structjure of the above 5 June 2003 - 4 cited prior art, the
suspensi gark?pge eXF@NdRt uTeickhe Appeie pidrec)t ime, r espeiod r e ilver rellderrs
positioned by way of externally being exposed al ong external surface of the
vertical ikr agBugdfiuBntd tcaifacankythencpairs fr aurdncpsopomipieareanoes, but it
al so causes nmi ntenance operator to easily cone into contact with the
suspensi G thOpEdé o, | witdite poteclhitabr hgwbde . rolld edi ppesentbsd rigist-pgredlil-em
there is an Mdea to pass the suspension rope through a vertical cylindrical
frame anditreenidnalv swing ramopbef ebayating danrdegeaf rem apecUrRPNCE: t he
position of qhe doubl e-barrel w ndi ng machi ne. However, when executing this

met hod) cutout Porthemthet hsadpr shedetnferdudiasdr gpeir&te a¥tiHg fo€i ti on.

This in turn |invol ves troubl esone processing steps. and_causes strength to

decr ease guddg yeil bEcHTIHRS oBnd trHekniRtthfe rdgdsrlebt pakset P suspensi on

rope through the cylindrical frane bodg. Furt hernore, ane each barrel has
r

subst ant iN@*tieBgBHIAR ( PRIITHHE PEPREREr EREY SPHUARFY BA5R df SRAHc S rom t he

'BFt " and S dase s £4RLRaNTIS TG ROGNOTEREE (IATREE FRASe sRbtateshg ©
P onmosed Greag hal REyTor okt B bhaRa: ke AU LR PR RO s,
when the O,f-}:gﬁggg}rg%tigﬁéi'%i ALEhSLho &P&lﬁaiure & 1RG" LRPFLAke r&APNS tO be

st ai ned. ere 1's another struct or “gui di ng upper part of

2,07 ane exelnlifisd e JADAEAP Ll RBENPA! A4 RRMLER! LONoRURH Rt O

No. 62- 29056 According to this prior art, a warehouse crane is

novably supported iy 3i9Hi desiAtdcd!FakbinBStad | etk tlelfeoniseef oe®, An
over hang ne [er I's provided

where the latter guide roller prevents right-left-directional
swing from the elevating carriage from occurrence.

However, when introducing the double struts according to
the above exemplified prior art, since the L-shaped plates

|

project themselves solely in the right~left direction, these L-

|

shaped plates are by no means instrumental to reinforce the

doub[le struts in the front-rear direction. In consequence, these



- 5 5 June 2003 by way of extending itself in the horizontal direction
froman upper frane. A pair of vertical shaft roller functioning to inhibit
swi ng notion and ni ppi ng an upper guide-rail unit fromboth sides are
pivotally supported on the overhang nenber in such a state swyhégegs upwar dly
projecting itself fromthe upper surfage_of the upper franme. In addition, a
guide plate is also provided, Which incorporates a recess for accommodati ng
t he upper guide rail unit for engagenent therewith. According to the
structure of the above-exenplified art, U r rfac frame
can be Bt&U§At2TH %Pbdgiéi HPSDESEVED ﬁpggﬁ in&"guﬁfgge&g?egpgggn1nenber
that supports the upper guide rail. | td O R +3RAY R SLLLEL L § Can

pr onot e “SEBFY§E 3???12 I'eanéglyn%cifort %eec&])'g?%l?%g War ehouse by mgni{r;n' z% ng‘%g
vertical -directiopal, de acq ;hiacl udi NG dhe HIRRLfiha e sTHE L e onfe)
even in"PHé“S&én?Ptkgg %ﬁ%ﬁgbosgﬁgeferfed Vertical shaft rgllgr functi oni ng

to inhi Q{qt 5 QQOUQt%Q SVfe | AingeOthe Lhondgane1can peoyeety beserevent ed
fromfalling to the left or to the right by virtue of proper engagenent of

I
r ecesseds'o%fﬁi QnOknkhe; gt dfe Pl i €Wt Bn{ hendiPPashapieidde Lokl 18Nb§ . no
Nevert hel ess,” according to the structure of the above exenplified art,

since the GRNLGLtRARERERD ©F fdinIraRethe @PFucoimahdentghittlefbe center of
the guide rail unit, in other words) since the centers of the crane and the
gui de raj{ ddtiftonsi OMhf L6RBELYeklay| allR khiagleactirwt ey aipt thetilght -1 eft

di rection) when Stopper action is generated as a result of forcible contact
of the S\ Mty @hel Phihttlage EtddtdlonshRéhe vart | darl inietri ngheruppets gui de
rail unit caused by biased | oad took - 6 5 June 2003 place while

del i veri gt praiucius bt @ andehswse dywapelrauseg by praieatdidnd oakl ofida
transferring neans in the lateral direction, the crane itself may incur

di storti psribyi & feaaickof di spersed force. In addition, when stopper action

i s generated, substantial bending nmonent may act upon.connectin% part

(j oi nt porti on)Fufthelraoreer hange nembatiregthprakf othe tHaedensdeutopAnd| f t he
connecting part were torn off, the guide plate will totally |ose own

functi onthe goehlentstrvescmand teopwisdnilygbef phifted Har MG desrggrefFeMsuch
a structure for guiding lower part of a crane exenplified in Japanese

Lai d- OpenaPat ethe ppHnireat €8 1bibpeears othils. eseolbBHotlie ggaMtspCBoFAfng to
this prior art) a delivery device is supportedlx guided to a flogr rai

uni t vi abdetem fans OF ftéle SREFkawnerd e andughi aPHRetY timeyaust BBl e

obj ect having a detectable surface oriented tqQ lateral direction is

i nst al | egrentt heferogonediat ingi the AstiitiefgThvBRel? S ont rol Ii ng detecti on
device is secured to the bottaom qf the delivery devigce, where the delivery
devi ce can freefothet TIRIRIdIdE aB%é“%tb‘ireectlsf 551312%?%? ar’ e‘lr&‘c}:'eane%c'}’cor di ng

to this structure, . products, can.b R dJfro eli ; ice_to
cor r espoR@itRgtsheby %a%V“b§%B 33F§39§y{%%ﬁ§iﬁfﬁgg%%£ g?liﬁéﬁﬁ%bg%gkf of the

del fvery QevlCe Lulnl e 0N Af3dgh RO dedulverdl 8001 L4 O sirifbaca of

shel ves novenen evat or and forwar d/ backward novenent

of a del i Mehy .t olipl -éé‘:txeefla'w'%ri%gt hR8hirnd a¢ehlreRdtRO¥EIBNy Of the
delivery devi ée“Can be controf]ed y causing the detection device to detect

;Bgvgbj €GOl cdEhgCt L 0D £ NEVSH tiRle@9a) SeFAIH RF WOvEREiSAT Upddiied Of the
suspension rope being wound or unwound via rotation of each drum
of the double-barrel winding machine is swingably separated into
front and rear parts by means of an upper pulley set to an upper
frame and then interlinked with each guide frame of a loading
platform. The above-cited double-barrel winding machine causes

each barrel to pivot on the right-left-directional axis.

Nevertheless, according to the structure of the above-



5 June 2003 exenplified art) detectable surface of the detectabl e object
projects in the external lateral direction fromlateral surface of the
upper plate on the floor rail. This in turn permts dust of worn el enents
of wheels to easily deposit on the detectable surface to skayure 2doe
detectabl e surface to consequently |ower_detection precision, thus
eventually failing to correctly and stably control the whole system
operation including travelling novenent of the delivery device. Once such
defect occurs, it will cause wheels of the other side to float thenselves
from fl oortedidrsioy andy bheagaspenpi e@e gikgengeds FoMt Hifd WPPET wheel s as
supporting point while the delivery device accelerates or_decel erates own
movi ng spekkkEnrta meseestaveabarghl s peedos tdegpd BRnYadVRherttsTRadd¥e of
energency. In an extrenme case, wheels of the delivery, devjce may run off
from t heb¢ingrexnased glopgeeyberyel f‘breﬁﬁcee°ﬁa§h8vé?¥hi%ajr t§’€l"’fe¥ DI SCLOSURE
OF THE INVENTION It is _an object of ttgge invention to provide atn%\iel

del i ver yTHeyi ckt dbIo@ 1PoBeRRTRE B e B WEP8Mo 888 2 MRaF &1 n°'ti te“8%si ngl e
strut or a pair of struts provided for the deliver evi can .sufficiently
rei nf or c82¥®tHh T?ﬁ??ﬁﬂﬁﬁfgrggfrﬂg?ﬁcf?cﬁ?%ﬁ%f fﬁgerféﬁ?-f% fg%ﬁﬂkgyﬁ 3heeven
when introduci ng single-strut fornmation or | e-str iqn,..and yet,
each st rﬁ'r‘S&%’é%’?‘H? TP A% PndEHTeR? FoRt t4h hea%%l*fay bzgeggz g%e[r?o;f ?’ E'els

identical djrectign indepen of .t thut f I i n Lt 1S

anot her BBfééfmtﬁéhﬁﬁfilﬁvgﬁtﬁg%atgonSV?J%gbs#%%gﬁgégﬁitﬂéi ﬂev?%g hsable
for an autopate ehpuse, Q. | Al f tWbl £5p&! B h uts can
easily and’ é?%fygwifn&% %§¥_W%§&§n§ng8€&§qrﬁﬁ%ﬁﬂgﬁ?egﬂ%y?m%y of ggﬁ%rating

neat appg%%?ﬁ{;?}cg\befﬁi@ QRN W' ehggﬁ?P&Wm aRd UBweLEth Dy-ener ati ng

m ni nrum a ude of swng in the ri -left direction, wherein inpregnated

oi | can Rg.RERYERLEN: £ OMiERIASH, NgnoN eéx RAIH e i@l meBRod reutyutt em and
wherein struts can easily and firmy be erected i ndependent of single-strut

formati on ok ; gRURL S SE& YrdvalaEat ifgR tRE M Sscack trierahar pokiticn 2 Stiilsl
further object of the invention to provide a novel delivery device usable
for an aytopgt-ad; Was ENOsISEo U188 bhecéeled ingerstedaviand coanses Ns: rengithnl
vertical -direction dead space and prevents itself fromfalling down to the
| eft and (0 debeehkght andhgdte] muchheabst oppdrt ot imws ti beaspentt tod pasise
delivery device can gui de upper part of the novable main body via a ceiling
rail wthoet sdisppaESbAOréms Cthronger eha thbinteticsel \f rdeei bedzan securel y
prevent itself fromfalling down even when guide rollers are broken, and
wherein the del Fuetlietmvi€ee citepreachnbadee bchah|substenidel olenitedinabl e
object fromincurring stain independent of installation environnment) and
yet) qui ciley raghe-Wefh @ioettimp endowrnghdbssancm fram dhe vRReRRIAL Y,

obj ects, the invention provides a novel delivery device usable for an

aut onat ectharsaispess ionheepe nswl gy disise Linbh dowiAs emalifuder &y WRe left
integrating a bottomframe structure with a single s ru%vor doubl e, struts,
wher ei n anhrtd dde TABhtcubhbt PG roung ABRYi WIS I he VS BRREFAHiM%ect i on
is provided along one of front and rear, surfaces of stru%s, wher ei n. each
strut corprekem dncfermdr PEafe Dot aviCRGVPREL ARt ar SUe8s2- BRRRTUH ° ™

pluralItyrégel%g”é%ﬁ;%gegorg?raréEE%alilygof wires impregnated or adhered

with oil, and thus, when the rope swings, 0il easily scatters to
cause peripheral regions to be stained.

Furthermore, there is another structure for guiding upper
part of a crane exemplified in Japanese Laid-Open Patent
Application Publication No. 62-290609 (1987). According to this
prior art, a warehouse crane is movably supported by a guide-rail

unit installed on floor surface. An overhang member is provided



5 June 2003 projecting thensel ves outside of front-rear and right-1left
domai ns fromrespective corners of the rectangular cylindrical body, and a
projected center rod projecting itself outside of the front-rear direction
on external surface of the front-rear direction of the rectaggabdns
cylindrical body, wherein the rectangujar cylindrical body, the projected
corner rods, and the projected center rod, are integrally nolded into a
strut unit. According to the structure of the invention, the delivery

devi ce can execute inward and outmargwgsgimeny ts opto and from

. / of, pr.odu
corr espBHdray Shet M dyvsaditeend the 1 i Rk gdtﬁ?cgﬁa"b ?7t%% ng and
| owering the carriage. By virtue of oV s'ton oclflez%_ rf%i n %ci. rqgsétruct ure
usi ng t HBP8FoTE2PRS ert &F Yy 8jfec\ffég”égi n%l?aéro S proj ectng themsel ves in the

front-rear directjon framthe rectangul ar cylindri.cal y t trut,
force cadBiRyttRBINE MRS AN "ilﬁp%ﬁé Yor -erregulgi%r g???oﬁgggngf% ed by

shock at the mgnent of accgel.eration ecel erat] S LNO;
rmvemen&mﬁg Fﬂgeﬁeﬂ?/epr’yvo ea‘v]’le1 esclfgﬁ)’gg%ﬁroe ytar{)ée%&eegzllq\g}gdhgﬁgtbEg“rt')(r)%cohm
frame structure. .| n addit | ik f VIE X edubBbpf '
structufe s&?i ﬁgwf_#ém%f o‘ipewcatq'e@c}}g%'rr_\rél Fgrzlg%lg lp%%joleéc?i %3’ ?&em%?égsg‘iﬁ#t e
right-left dir ec%ggﬂf{%ﬂn t t%\glg:ci?(ilgh(’:ag Podye HPralthe 1St biko HPEFEI&RUSI NG

the strdt totrf erig Irection can securely be received by

the bottomfr %Wéo?{asyﬂégeams%x%w B0 hiWd h iy £t WRbE rdekivesy of
products 1nto or troma warehouse by operating a delivery tool on the

carriage.din R erkght sh@ddemidtediner@witR. this way, each strut can be
erected on the bottomfrane structure without being tilted in the
front-rear andacigblithgfto diKeEtAture of 16he Sabluee e23aplAcceddang, t 0 an
aspect of an enbodi nent of the invention, the rectangular cylindrical body
consi st §ygifera sdithcef o F Ofige Sifie mErHa@es chacbagbsanthtottihela aodianob her pair
of short-side nenbers facing each other by way of form ng rectangul ar
Cross-sesidsydst Wol Agcaipbng ©ir Sduw torsiadbeawnhentsef drhagospepergst hiee
front-reardirectional external surface, each strut is erected on a bottom
frame stupisdrtirgaidaceatidi ngln caddiet iangyve&henbbdyerestruciurnee claongremndee nenber s
of the rectangular cylindrical body is disposed in the front-rear
di recti osto i leififgcdbnthesf Shbstemeradlingengrehodsy &y cdwdmiginée struts
to tilt thenselves in the front-rear direction generated by shock at the
nmonent ofe st lerddirieoticdeseflerdit seate dnglyddbphi ke tYRPAOVERET of t he
del ivery device can nore securely be received by the bottom frame
st r uct ur Bureemmatieng evenahnathectvott dhdthéhe cABRE TSRS Tt WETEAGRAt i Oon, a
single strut is erected on the bottomfrane structure, V\/ner?ég a Qi r of
swi ng- pr sheft i velled [fanstdAning poarinhiPid SYIPEAPRELIY TS 4848 § bt sposed
agai nst a surface facing a side opposite fromtbhe. carriage,side_of the
above- r efBer SERHY cﬁ”é’ctséﬁué'&iﬁe?e rg "edﬁt?dagféf’ﬂs?aéf*s’ﬁﬁ fta‘%gthfeagieﬁg Phe
carriage side of the single strut. According to the.above e di nent ., .by
causi ng tRetB%i htEHr é\?’eﬁ’airséerfi | BF¥P%% eé’ér?gef“ﬁ % TS %ogggﬂr fce
facing a side ppposite fr. e carriage si . Qf _projected corner rods
and a suF?‘ﬁcéuf‘g‘gi‘ﬁg“ﬁé”gg]r tP:lp’f‘?lg‘égg'?Ic'llgag‘lolfdget %glgt ?h?g even when being gui ded
by a single strut) vertical-di.r L opal et ehed NEr CAId I ARSeCAN beE
executed very sr!rllr%%ﬁﬁq‘yelvﬁs'%ﬁogfcggg?g%nt%{?‘y - fl r5 June 2003 €

exemplified art, since the center position of the crane is not

coincident with the center of the guide rail unit, in other

words, since the centers of the crane and the guide rail unit

significantly deviate from each other in the right-left

direction, when stopper action is generated as a result of

forcible contact of the swing-motion-inhibiting vertical shaft

roller with the upper guide rail unit caused by biased load took



swinging itself in the front-rear direction) and in addition, the projected
corner rods can be used to serve as guide of the swi ngpreventive rollers.
According to an aspect of a still further enbodi nent of the invention, each
strut is integrally nolded into symetric fornmation in thesf;mdoosear and
right-left directions. According toth s enbodi ment, independent of the
single or double strut formation, each strut can be erected on the bottom
frame structure w thout necessarily mnding about orientation by 90 degrees

or 180 degrees., . In other words ach r.ut n e ely, by
al i gni L d%e Yo giegévﬁﬁ%%r%g?%uﬁcthsesl%\ﬁgn?ggafpg?rgegtg%l?rjlndc}%ret r?\é' way of

assenbly work,. Concret el each strut Si PerEF £t &G LA ilpe bottom
frame sPFULEifdsE & tlﬁéa%i ggﬁ Fg%lf&dﬁ{#em(?%?%nqﬁelﬁglgy b§/ al i gni ng the | ong- si de
menbers_in the fraqnt-rear di [ 3aNLeVerebet abpVei sH@Elas, the

i nvent i B{he pcr%'?/'fedelgsaelrfo@g :ﬁé?%e‘?{}'t E\C/Lil%e ugabl e for an laét}{zﬂjomatt ed

war ehouse)_phergl . JhG 4, VALK deyb sk GBS es gehokiom frame structure,
a novabl é mai n body consisting of a single strut or double struts

verti Cals'uMs@%r?G{gp Whdihg ROREAD f& ANE: Stupeet WoRheaBtng wert i (Galint novabl e
carriage unit disposed on a surface of the strut in the front-rear

directi ggr\égsgv i f SbSvatnadlyl Mehbér tEA A daikng £di tRet Eomedtidre mafabl e
mai n body. rive unit for driving an elevating unit is installed to | ower
part of the.ghhett shdGLft AreeOtobheo of poitad gitidet plafewwikl urhtaldwt ended
fromthe elevator drive unit is linked with a carriage unit via an upper
roller segur8dnt Puhd€idPey maivikendl thbecranmfiremdiedlbodyeff. - 12 5 June
2003 wherein a vertical-directional groove is forned at |east on the other
side of said stFuHthefisraVnerine asl sueh @ustiatoideeforsguddimedlavemn upper
part of the elevator drive unit in order that the wire engaged between the
upper anghdt0wer agdidse retdmylsi fimd be Papanésmdeéridréirga BAtenk vertically
formed groove provided for the front and rear domains. According to the

st ruct urpieediied ByblheatimmeMd.ofi-24A80%i OBV -endegorAdpdt b Erievat or
drive unit is initially engaged with the |ower guide raoller fromthe strut
si de andpilen airtst al Hedivesy dieice ie grBBORL§Hom&kdedniP & fko°The wire
is then engaged with the upper guide roller fromthe tog‘_ i de a{Id t hen,
verti cal taji lexarérided addwivier vhetor £ oddenetaryrse boi A @ Réa WPERLT he &
carriage to conplete the wire installing Erocesg. The .cartri a&ne is, | iffed
and | owedetedhyatile obdecy hruiRsia tdekgosRPLEi T FRFT £ SRS °r£“%‘f%’

wi nding or unwinding of the wire to pfﬁrm't thfg upper g\ui ql% ri(r)‘l ler to guide
shi fti ngd heradrieant 15 ipgéadi e, ORMkih%e HRETCAPT a‘éJé) ts M 88 0F I owered, the
wire is arranged to shift itse|lf inside of th : I QL0 tygeen

t he uppe‘F°‘é?1‘be'|"‘o‘\ﬁé’i“tgfl?il&é"Fo??gf%{1°A’cc§r"&f’ﬁglgo£é§&g§{pg%t tglfe tg%gtgﬁo%‘/\g

enmbodi nrent of the invention, the el.ev I, [RY} if o [at
ot at abl éhﬁrﬁ?ﬁ%Wﬁ%@eﬁéFth§¥‘§r%fhﬁ Sﬁiﬂvg?? Gotlte ddif Yradng face,

orthogonal to fhe front-rear QiLLecii T i reaféoraidie « wwiss |inked
with thethﬁrgfﬁﬁ%t?ﬁ]f t%’égﬁﬁpgkggu%%g&rao :}gg\é’: nstal ] ed {Bg t he ljpper part of

the novable ngin, bod reas bheal PRS- ellisd8ml Bhb ede i Sv&xG Wehaagedot hat
it can ngéng‘éﬁ?f tpl?ldnd%gs g??ecti on al ong the ri ght-left directional axis.

- 13 corresponding shelves or vice versa by combining travelling

movement of the delivery device running on a predetermined route
along front surface of shelves with vertical movement of an
elevator and forward/backward movement of a delivery tool in
lateral direction. Travelling movement of the delivery device

can be controlled by causing the detection device to detect the

object of detection.

Nevertheless, according to the structure of the above-



5 June 2003 According to the above enbodi nent, the above-referred drumis
rotated in the clockw se or countercl ockwi se direction in the periphery of
the right-left directional axis. This causes the wire to be wound or
unwound via rotation of the drumin either direction and reacghysyoshi fting
force to activate lifting or |lowering jrovenent of the carriage. Wile the
carriage ascends or descends, the lower guide roller reciprocates itself in
the right-left direction. In consequence, it prevents the wire fromsharply
swinging itself between the upger and lower guide rollers. In addition,
this al esemakéfi¢d sissidsitectobageswr E2¢re|qfcdingaderRbrRge o?PPd8t wire onto
the drum and the unwi nding therefrom _According to an aspect of the above
enbodi memejeatbebn i e wHtemne L patarrbdd irasiden Hrem 6%?%& Wriafg er and
t he supporting shaft thereof, wherein the bearing.unit permts the | ower
gui de r ®lfl dhet BPPeR| DY itheefLoPR THEL di %é‘c‘tsi af &FBRgP‘fﬁ'&l?‘? dﬁtf’-ﬁ eft
directional axis_by applyi ng] | at er al - di rfct' onal, t:f orc%hof g@gcé/\éjlge
gener at &f JRTPhELERST G X diesd st fig §PFAIHRPIHE GPufPEnd® Rt Sy t he
wire therefrom A congceal,in over s secured to th [ ,nyorder to

ext er nal34F f@G5Rc &8l Sfﬁ’e“\iﬁ}}ee%e%eﬁ%?ghﬁes‘f‘? b1 % he |°8\R§F§‘g‘ﬁ¥§é§’r% ‘Tece]l’!r‘3 to the
el evator, drive unit. This in,tur {5 r o) si des and
in the fdr‘%ﬁc- r88r PEFT &2 ?rb’nrloqu%t %ggé;é?%gfwng%161)%?%6”%%%5{32\1/“;?“%&1% he strut

struct ur g, fur LBSEERE € nd N SANSHALILATo FONEL 10K Q¥RAWAHRC b vE11 14 Com ng

into cont a_cti th warehouse operators and any of those which are handled in
the operatlng 3! to%) tﬂgddXPEVeQ?eQQ\éggosgg’yé ed¥eH etle¥@SoethirsCaisered from
S une

the wirée Aot her cover | 3 - 14 also secured to the strut

si de In.&{fkﬂééq%eeékggggl$y GANGAe rt BE48T POVELoaY NERmsRE VUL ershi f s
itself insi'de of the groove 1n a range fromthe upper guide roller to the

| over gujde, 1qll;qr Wi Ley' &P rai1ingde iRREENEISd Oro tdaseRRdEndaRdat N
addition, since the cover conceal s external portion of the groove) both the
Wi re andgf ey 9rQ0%e pabet ik | Yo oNGaalied tnbede Viwwngievieel ateedbrstees and
the front-rear sides of the strut, thus creating neat appearance of the
whol e stgptgsddiiGlalte. oA hbV Sngadpedd @i SraveDd aorcadlghngpeedess prevents
war ehouse operators and those which are handled in the operating site from
conm ng i §tOp€£BUrAGlovemehtt he swse ahdmesgestnt edl meghanitsemeandsget) oil
scattered fromthe travelling wire can securely be received by the

conceal i Age€DY &5 5 tved dielé vety ude siqaiatayr eunAeEdr firamy the fdoaspreilsfon
preferred enbodi nent of the invention described above, the bottom frane

st ruct ur ehbade bi Wy aleiviigeohanheet stumspdseifel y bei ng supported and gui ded
by a floor rail unit. The elevator drive unit consists of a drumfacing the
strut and a drive unit secOXEQALOSURE ®hHEf INVENGHN ef t -directional side in
opposition fromthe drum A travel drive unit linked with the travelling
wheel s i s securBt o s oddgcst of hehot Heentiight P ePTOHi Y% @ "ONE: side in
opposition fromthe d rum. According to thig enbodi nent, .even V\/neght he
movabl e AELAVBBUYISEiGRAHRPLE £PFtoR (A amatefeF 2 RRRRY® St FETEEL Mp§  theT

suspending force of the wire ynit,_ because of .qubstant,.al ad generat ed by
the travél S4PEVR M4t Sdcdr é’&lfo#h%t%&serprs?i" éegf I,?ﬂe”%ﬁid\?glr‘fggﬁani sm

part of the tilting force 19 18¢hrot ANSRE Thit £POnt-red diF 2602003
and the right-left direction even when introducing single-strut
formation or double-strut formation, and yet, each strut
according to the invention can eagsily be erected in the identical
direction independent of the strut formation introduced.

It is another object of the invention to provide a novel
delivery device usable for an automated warehouse, wherein

installation of wires along struts can easily and safely be



t he novable main body to snoothly and stably conti nue own travelling
operation. According to another aspect of the above enbodi nent, each strut
has rectangul ar cross section. A pair of right-leftdirectional front and
rear grooves are fornmed in the upper and |lower direction on &mgzﬁﬁger si de
of the strut. In addition, left and right grooves are fornea e upper
and | ower direction on both sides of the right-left direction. A pair of
right-left-directional guide surfaces are fornmed by nmeans of |eft and right
surfaces of a pair of front-rear grooves in order to prevent the strut from
SW ngi ngmpils@ehted bhewdrfef aarhearatiing neghtaprpedemuces) whepain ehch
front-rear-directional guide surfaces are fornmed by neans of

f ront - r edicedicracbronating upidicawayind: g geghrat vfgd mimdowes ampliotdde ¢ D
prevent the strut fromsw nging itself back and forth. The

right - | eftingi dacthenak eyt bef & finesdd candvwhaee in oitrnegnatgdr eddi oaal beui de
surfaces are respectively forned in corner domains which are respectively
fornmed iAravestgdgiram FptemiereeraAresiahagy tof tHe abidife sedbeni nend, up
and down novenent of the carrjage can be perfornmed very snoothly wthout
gener at i"METEd) F&AHEF SAP N2 D hPndo 4 FBOY nPyus tRiied indepgadent of
right-leftdirectional guide surfaces respectiyely inhihitin
right-leﬁ%QﬁHﬁiﬁﬁﬁﬁﬁaf°gmfﬁb°%ﬁﬁrtqﬁ¥bﬂF6ﬁ FP&a¥°Eﬁ%?ﬁﬁq(ﬁﬁﬂr°gﬂFag surf aces
respectiyel¥ gnhibiting front-rear-directional swing. Furthernore, even
when t he*t%5i%de strongly hits against the right-left-directional guide
surfaces or th% ftont-r?§59i£ectionalHg%ide S rfaceg%ng% virtue of

rei nforcing strfctdré § Yther pRiEc5085 the YEEUAGH &° PEAY SR s,
the carrjage can.securely.be prevented from[ncurring unwanted bendi ng. To
achi eve ?Qn‘geelal%\r/lewgﬁjyeg \s“}cfh‘ésal?%l\e/eenf‘t%lroﬁ"p?lél\:/? e{se% TOveIUdSr i VaF T HRvi ce

usabl e 161 AL AV:ARLEY; V8" ehopots WISHGLE L0 SELLNANALCRERTP! | sC5 2

bottom framne SJTI’UC u novabl e mal n DO consit stil ng of a single strut or

doubl e s th t r SET r d arrpage unit
whi ch is;%%gpe;bﬁoe%%gfq o8t yggggg%dgr?gnf af%g&égécgﬁ%l‘jn‘gait?{s}ell%fgnghﬁoggbl y
di sposede{ O 0NGitS| ARetdihaCnoh {6l Uk t2bRNYs F A0 vARA, Pheection
corresponding to the travelling direction of the novable main body. An

el evat orgdy j we pidviice $8AUEREdE Ouddia IHRWRI oPathe OlovdllOladh Sbd$ g face
of the erected strut in order to wnd and unwind a plurality of wire units.
These W 4 ese eximded If ofnble el eyaddingdifoyee |iNblhe P ih I @RRE@elY 0L yywound on
a plurality of right-left-directional guide wheels secured to the upper
part of déeid®vedl esetmire ljodyeventl ituwlft feomi f£5]l i dawrelelvienk@Henv t h t he
carriage. The guide wheels are discretely disposed to the left and to the
ri ght byguwhge ofoXlereerazienprbRencemtdrwhafretiihe thevddwl everni mlelyddy. c&hear ance
enough to internally acconmodate a ceiling rail unit is formed between the
gui de whpeesenli shdsdtatbd et serfete afdatecthblei ghiect rfraddiimcemriagpair of

| eft and right guide rollers for nipping the ceiling rail unit and nenbers
for accophstatinderendend Pifngnphpllagian gmyirespest  \and, yedounudckdyt he
upper part of the novable main body. According to the invented structure
descri be@ioR®ovkth f Inat ige ofeAVBr "B¥edsre novabl e main body correctly

mat ches the center of the ceiling rail unit) work for installing the
delivery devicel® achieves the,aboppPRigriSasith§ HRYEHHIEhdRcdddes| Ace t he

upper guide rollers are properl ui ded to both-side surfaces of the
CoP T ng Pare L e PLvamte asuas: BsHaPR BT 4HCOPALRS HRRARS St SBEFORR ¢ hout

f fi i ert . .E | t ti i
goner at ef B8V AbT TR o4, A eePbFueErT oA Sh Br e i o a2 FRevie
ceiling rgil ausedwgy bi ase Ig@gugn }fg%u ¥ gtr @;fo éﬂgld Qward or
outward G&Fi'Vefye of* pr dduct™, Ssince the upper gU|§e Pdﬁrgrs are properly

i ded t h il i yqf b i . i t-heq . f
The cei | a6 FaFF Wbl fean el B, (0hPpE AR n@N GV Bhe SOAERAINRLFERLED
| Mpact f%csrg_sp@é@_t;ﬁamogg loiSi£Q0n 804 £l Yr GRNGERELAL £ O lRE centers of

the ceiling rail unit and e novabl e main body w thout belng dispersed,

and therg{Qreint BgcHOVEh] € JHRip? 130dYar &F BinariiRayr SodpWadlt G di stortion.
When stopper action is generated, no substantial bendi ng nonent acts upon
connect Ol eRRhhg (il F N r A1 Vi o, 8 PRUFaDfty dlfl ppbsyEEdd W rRFOSHEs and
thus, there is no fear of breaking off the connection. Therefore, even when
t he upper guide rollers are accidentally broken off) the fall-preventive
menbers respectively cone into contact with both sides of the ceiling rail,
t hus securely preventing the novable main body fromfalling dowm itself to
the left or to the right. Furthernore) since the ceiling rail is positioned
between the left and right guide wheels) these guide wheels can safely run

o N o - e .



- 18 5 June 2003 contact with it. According to an aspect of the above
enbodi nent, a pair of struts are disposed in the front-rear direction,
where the upper ends of the two struts are linked with each other by means
of an upper frame structure. A carriage is installed betwegn,hpjdazstruts. A
pair of left and right wire units are wund on a pair of base-side right
and | eft guide wheels secured to the upper frane structure on the side of
an elevator drive unit. One of the right and left wire units is then |inked

with the carriage, whereas the other wise unit (.S u L ui de wheel on
the idlRFOIFH N F@S§pYER ?V&ﬁ‘bé%t?%mc rt?rng 5tﬁa hgx\gi ﬂfeigrg%alraetfg?romthe

el evator drjve unit. Then,.the latt & unit. i i Mithh the
carri ag‘é‘.’mﬁré%r%r?d‘b TeS PRSI ASS Bce’f!\}\%!ggn %Iymx}%asr}ee%fhgggh?ge& ee sl\.Ma'l%he

i dl er-sjde guide wheel. is i,n d A i C ; er of
t he rmvﬁ?ﬂ?%’ ndth Hddy’ © %8& g%ﬁgl" oré)%eﬁggﬁ)c?\(}tetqg‘%bggig%ﬁt(,S‘Ptg?ln%:%%ttﬁgmgei ling
rail 1s_,posjtioned,.het pai <5 e oGui s&tS at one side
of the Fgfgkfgl%ﬁa%ﬁu%ﬁgﬁaﬁ ?f ?héegé??eiﬁvﬁﬁgbfgetggnfgnngtﬂﬁgptravel

ool f yiLhouto£aypidia ARk dahelligrOby dendbRalIS voaytouRerale ol i sion or
contact “w th the cei Ing rail. Ascending or descendi ng operation of the
carri ag%h%ﬂ&%&’f r@ydli%xvi@ﬁl()fbogg', dtRE $AE; dBEdNG oW ESTYES, rarDamel Ve
gui de wheel's. e wWwres can snoothly be conveyed al ong both external sides
of the cell;bRYefatdnids UM, G RALREALLPIAdNie iBroCaNsBLEL it T he
ceilingrail. According to another enbodi nent of the invention described
above, each of stherdahd -ty apNtdtracharbes s tise pimorindddnyi theadelivery 5
June 2003 pair of guide rollers aligned to the left and to the right. In
this enRdiipaNtanbyx¥ételeinfameend bgtivaed fddlivemoyeft preduetdernsta o t he
upper part of the novable main body, the right and left guide rollers can
be i nst alded ronMubkaaepsisd yngh e Ipfeacbsi dnivime dowi moyaplenvaistepber
action is generated, no substantial nonent acts upon the connector parts of
the fal lqgHewgntliiteinenbed s Iespesctd \thley chavisge a @ vigtugurle rol lers,
thus elimnating fear of breaking off the connection. To achieve the above
obj ect s, ptdid dimnenti enreinie tdetnd stoweltuzat vabre dtharrdRyesEeEBRP?Y sing a
plurality of shelves each acconmodating a plurality of storage roonms and a
del i ver yprtejdatedc gpabee 0pd$ reedieqtims theBRe VDT etiot'drenifFea 5828 in front
of these shelves in the manner supportedly bein uijded on a floor rail via
pl ur al vmmg@iqméwemntbherﬁbwg‘rlgﬂ A4 nArinah P Rfs YOECSEEAY wherein a
plurality of detectabl e objects having detectabl e surfacgs oriented to one
side areferte teausing: ahgl s§EREabR b¥lt iRehhenhEPRFTF YHe 4T85 6P an upper
frame structure is projectivelg f or med bf wa§ 9f E{oi§Kn4%¥%1Lgsgggnbeyond a
range i n8REEMLYLIRICERSCE 86 ERE "M WG gREGE IR €T & 06 i

. . _ ( _ tection Hevice
Fal 1 - pr odBRLFURPR LT e BRFaBrBCor LT PR A e odehel R AR B Y
el | vor y FREDHEEY WhaTR Horten CRRPAGE B e ot ot f ety o carerrocly
face dol gt 20l U0 AP ¥oih23REThS 6 AR AR b engbi R0 e simakt or

corner rods projecting themselves in the right-left direction

from the cylindrical body of the strut, force causing the strut

to tilt in the right-left direction can securely be received by

the bottom frame structure when executing inward or outward

delivery of products into or from a warehouse by operating a

delivery tool on the carriage in the right-left direction. 1In

this way, each strut can be erected on the bottom frame structure

without being tilted in the front-rear and right-left directions.



According to the invented structure described above, by way of
cooperatively conbi ning runni ng operation, inward/outward - 20 5 June
2003 del i very operation) and ascendi ng/ descendi ng operation of the carriage
unit, with each other, the delivery device can deliver produghs2egato and
out of objective storage roons of carfgsponding shelf. Since travelling
wheel s of the delivery device are supportedly guided on the upper surface
of an upper flange structure, the delivery device can stably and snoothly

per f or m 1 unni ng QRGHANKOB, RHNAL SR, ORY Al Ro0R1 ki dek I YirdRNiggnsuch as

di sconnection from high-or-nedi um speed run or stop of running operation at

a predet grum ned posiLi-08, ¢8R4 £ 004 1 AdAblobnlesexestt £0 Dyr ymhlingg sade

detection device to detect detectable surfaces of respective detectable

obj ects. . e & J¥iQigeehed bLARgCaid ARTHropad rabpvensiet astabembertaces
of detectable objects and further outside of one ends of the detectable

surfacese, dust Hlcirhed! 8FeRhs 6f f4mield irag tuhgel ar adfh shisde dtloh . down
fromthe top of the automated warehouse can hardly adhere to the detectable

surfacesy9fgef esliabler ApoRelsidk maideys Wordebmges £ag athe frurftac@arean
hardly be stained with dust. As a result) detectable surfaces of detectable
obj ect s gaRe&Bi sl exeamalcendifaton éath atirangivherectédus enabltitoa t he
detection device to precisely detect detectable surfaces throughout

det ecti ngraper atfwituden consequence, operation of the whole system

i ncludi ng operation of the delivery device can stably be controlled with
precision. |In thecembing ttvatthei ehere senodifmenig Siagel Long- wire|membe rgbout
to float thenselves fromthe floor rail because of inpact force caused by
accel er abifonhedeeet axgulaon ciigdrépaddoedin, isodispaged 50 ophofinand-dericvery
device in case of energency) a - 21 5 June 2003 plurality of

fal | - preddmectéonol deskl dis pfsddencaphystant ialaenBithy §PEet Canfiagl y cone
into contact with the projected flange to prevent wheels fromfloating
upwar d) tthies sseotisety biklethtdmaglaes ihethhdaraptorepReddBesyEty devi ce from
bei ng di sengaged fromthe floor rail and the delivery device itself from

i ncurri ngemeaatednby ABRetli g the AIma8perf CURF2&iBBdi ARRT L Ha iR

i nvention described above, a pIuraIitX of gpmmmakfbﬁ ext endi ng rod nmenbers
are securidd S§oPeipBhERal mRRReEY AtthdPpr 8F eI 1955168, CHA™Whwnwar di y

extended rod nenbers set to, periphery of the projected flange securely
prevent RR]{UTEAYt hE 5§FFbﬁ%§ghy(ﬁ%ﬁapﬁtngtEE?%#(%ﬁggfgarFFange fromdirectly
falling onto detectahle surfaces of .the de b ' S, ¢l t her words,
dust can hardly AG5°R éBEeE% D HRES §§| 3"%%&%1204&@0?:%?&% %‘étg’% abl e

obj ects. According 0 a0 3gPget.Ofid NG LU A WorlkBR PYROLI ON

structure, wherein a pair of swing-preventive rollers on the part
of a carriage are contactably disposed against a surface facing a
side opposite from the carriage side of the above-referred
projected corner rods and against a surface facing the carriage
side of the single strut.

According to the above embodiment, by causing the swing-
preventive rollers to come into contact with a surface facing a
side opposite from the carriage side of the projected corner rods
and a surface facing the carriage side of the strut, even when
bLeing guided by a single strut, vertical-directional movement of

the carriage can be executed very smoothly without accidentally



descri bed above, peripheral edge of the projected flange externally
protrudes further from peripheral edge of the bottom flange structure.
Owning to this structural arrangenent, dust passed by peripheral edge oP the
projected flange can hardly fall on the bottom flange strugtysseogagr deposit
thereon. In consequence) this structugfal _arrangenent securely prevents dust
from adhering onto detectable surfaces of detectable objects otherw se
caused by suspending of dust fromthe upper surface of the bottom fl ange

F. | PTG E d
at oral “GRBRIDE FRC Gl TVery devrEeTianl o an auconn STRenY gen=e

I|very evice usable for an autonate war e use

accordir goé{chQQ £ fide rod£%arBROALEBN o e 12 aan\é%'lH'eOBf hd UOS;

Fig. 21is partially exposed front view of the delivery device usa e for

an aut ongied warehpyisgesfiown in Fig. 1; Fig. 3 is a plan of a bottomframe
structure of the delivery device usable for an automated warehouse shown in

Fig. 1, Fig. 4,tscfdPh@MtdfadidiRRer ofr anBe 51T Uit Ofembbaideht veFy device
usabl e for an autonated warehouse shown in Fig. 1; Fig. 5is a

Cr oss- SaGld QRAlenRiaR, Ofadt rekr B GRANNEEE P 1 L NendlRIdd Ant od@Y AL HEAD! € for
an aut omat ed war ehouse shown in Fig. 1,
formation in the front-rear and right-left directions.

According to this embodiment, independent of the single or
double strut formation, each strut can be erected on the bottom
frame structure without necessarily minding about orientation by
90 de%rees or 180 degrees. 1In other words, each strut can be
erected merely by aligning the long-side members in the front-
rear direction on the way of assembly work. Concretely, each
strut can easily be erected on the bottom frame structure in the
identical direction merely by aligning the long-side members in
the front-rear direction.

To achieve the above objects, the invention provides a
novel delivery device usable for an automated warehouse, wherein
the delivery device comprises a bottom frame structure, a movable
main body consisting of a single strut or double struts
vertically erected on the bottom frame structure, and a
vertically movable carriage unit disposed on a surface of the
strut in the front-rear direction which is substantially the
travelling direction of the movable main body. A drive unit for
driving an elevating unit is installed to lower part of the other
side of one of the erected struts. A wire unit extended from

the elevator drive unit is linked with a carriage unit via an

upper roller secured to the upper part of the movable main body,



Fig. 6 is a partially exposed |ateral view of an el evator drive unit
provided for the delivery device usable for an automated warehouse shown in
Fig. 1, Fig. '7 is a front view of the elevator drive unit of the delivery
device usable for an autonmated warehouse shown in Fig. 1; EigneshosS @
cross-sectional plan of mechanical stgycture incorporating |ower guide
wheel s secured to the delivery device usable for an aut omated warehouse
shown in Fig. 1; Fig. 9 is a partially exposed | ateral view of the delivery
devi ce Uﬁable for a autoqﬁted war ehouse acqor%jniﬁto t he second enbodi nent
i i

of the FMGERtT oA,V H calydiregtippal eV id doPtst PRBE nRRHEM sm of
tzge geghﬁggiéo%gcyé Coef ussaaitg estfr%rt,agngu;[dc\)érpetiend a ro%ba%usg\eji QO\xl'\QliQr Fil.sg' 2 )
secured to an upper part of the elevator drive unit in order that
the wire engaged between the upper and lower guide rollers can be
positioned inside of the vertically formed groove provided for
the front and rear domains,

According to the structure embodied by the invention, the
wire extended from the elevator drive unit is initially engaged
with the lower guide roller from the strut side and then
installed inside of the groove from external side. The wire is
then engaged with the upper guide roller from the top side, and
then, vertically extended downward before eventually being linked
with the carriage to complete the wire installing process. The
carriage is lifted and lowered by initially transmitting shifting
force to the wire via winding or unwinding of the wire to permit
the upper guide roller to guide shifting movement of the wire.
While the carriage is lifted or lowered, the wire is arranged to
shift itself inside of the front-rear groove between the upper
and lower guide rollers.

According to an aspect of the above embodiment of the
invention, the elevator drive unit incorporates a rotatable drum
in the periphery of right-left directional axis being orthogonal
to the front-rear direction. The wire from the drum is linked
with the carriage via the upper guide roller installed to the
upper part of the movable main body, whereas the lower guide

roller is so arranged that it can freely shift in the direction

along the right-left directional axis.



Fig. 11 is a cross-sectional plan of strut nmechani smof the delivery device
usabl e for an automated warehouse according to the third enbodi nent of the
invention; Fig. 12 is a cross-sectional plan of strut mechani smof the
delivery device usable for an automated warehouse accordi ng g 3ds@ fourth
embodi ment of the invention; Fig. 13 hg a cross-sectional plan of strut
mechani sm of the delivery deV|ce usable for an autonated warehouse
according to the fifth embodi ment of the invention; Flg 14 is a lateral

view of an UPPELoLIEM SIJ UGlUBoRLOXMSALAAL, | MhIShoverapeteg vaah! o

for an aut omat ed use accordin e sSI xt I men

| vent | EkredSih Suife AL tax&q'sessgtae&&ée;Jgﬁkwﬁ%vvgqfre@mnsme Cgui de

wheels in t er frame structure provided el ivery devi ce usabl e

for an %létr%ﬁk?si wa@ eﬁﬁtejl%thddEQeEbﬁohJWeeNﬂ§n Thiig- cdfisk§ énd ront
vi ew of "an upper guide roller provided for the delivery device usable for

an aut ongted cWapehRUssd r& Al un@ Vh8 LOVERIOBE the drum in either

direction and receive shifting force to activate lifting or
lowering movement of the carriage. While the carriage ascends or
descends, the lower guide roller reciprocates itself in the
right-left direction. In consequence, it prevents the wire from
sharply swinging itself between the upper and lower guide
rollers. In addition, this also makes it possible to execute
helicoidal winding of the wire onto the drum and the unwinding
therefrom.

According to an aspect of the above embodiment, a bearing
unit is installed between the lower guide roller and the
supporting shaft thereof, wherein the bearing unit permits the
lower guide roller to reciprocate itself in the direction along
the right-left directional axis by applying lateral-directional
force of the wire generated on the way of winding the wire onto
the drum and unwinding the wire therefrom. A concealing cover is
secured to the strut in order to externally conceal the wire in a
.range from the lower guide roller to the elevator drive unit.
This in turn creates neat appearance on both sides and in the
front~rear direction of the strut when externally viewing the
strut structure. Furthermore, the concealing cover prevents the
wire from coming into contact with warehouse operators and any of
those which are handled in the operating site, and yet, the cover

securely receives oil scattered from the wire. Another cover is



Fig. 17 is a vertical -sectional front view of an idler side guide wheel in
the upper frame structure provided for the delivery device usable for an
aut omat ed war ehouse related to the invention; Fig. 18 is a partially
exposed | ateral view of the delivery device usable for an guytezied

war ehouse according to the seventh enpgdinment of the invention, Fig. 19 is
a plan of a bottom frame structure provided for - 24 5 June 2003 the
delivery device usable for an autonated warehouse related to the invention;

and Fig. 20 is a pariia e&ngi Lr ot o X EW 0f S fdr@RN 15aicbndBhi th
instalIé&%°nsfﬁgr§§t%%a%%% ﬁare %ﬂSS ?glgted to the invention DESCR PTI ON
OF THE PREFERREDE NT S RefiflftisNg £ 00V t PnE{ @I e thel rough 8
structh%ﬂ°95§faiFlgggfkggde |€2ry dgvice according to the first eﬁbgdinent

of the inventiQn.isndespptPegu el QW118s £HOVRe i Dodd Yulibstel rande?, while
plurality storage roons 2 are provided in the vertical and horizontal

directiong iJL%jrqgng 2LEaRBY shelafienlisgndnd. i Fasdd 5t 5y ineeMeBei S
structuréed in order that it can directly store load via brackets 3 or

pal | ets. . Jhese heladas ektandal o idinspasetei grpave) ithiithe eack ahder
across a passageway 4 in which an inward/outward delivery device 10 is

di sposed, by g¥yovd afreeqy 1l auptédNg Wbeal iowiag ptiedelerarialedidedt end. A
novabl e main body 14 is provided for the delivery device

the front-rear sides of the strut, thus creating neat appearance

of the whole strut structure. In this way, provision of

concealing covers prevents warehouse operators and those which

are handled in the operating site from coming into contact with

the wire and associated mechanism, and yet, oil scattered from

the travelling wire can securely be received by the concealing

covers and the strut structure.

According to an aspect of a preferred embodiment of the
invention described above, the bottom frame structure has a
plurality of wheels respectively being supported and guided by a
floor rail unit. The elevator drive unit consists of a drum
facing the strut and a drive unit secured to an end of a right-
left-directional side in opposition from the drum. A travel
drive unit linked with the travelling wheels is secured to an end
of the other right-left-directional side in opposition from the
drum.

According to this embodiment, even when the movable main
body is about to tilt jtself after being affected by ;uspending
force of the wire unit, because of substantial load generated by
the travel drive unit secured to the other side of the drive

mechanism, part of the tilting force is offset, thus permitting



10. The novable main body 14 structurally consists of a bottomfrane unit
11, a pair of struts 12 erected on the bottomfranme unit 11 in the
front-rear direction X, in other words) in the travelling direction, and an
upper frame unit 13 interlinking tip ends of these struts }3undeoparri age 15
i s disposed between these struts 13_bysway of freely ascendi ng and
descending itself. In addition, a delivery tool 16 such as a fork and/or a
conveyer attached with a stopper nmeans is disposed on the carriage 15 in

order to execute inward/ outward delivery of | to and from - 25 5 June
2003 to té}"r’d"'f"r"&ﬁwlFeE‘BéBt B‘\’/éys{%rWe°%§&'yrr§"5. Sggg% v°e°'£§%e"e ¢ (ffavel 1'i ng
wheel } 19 ang_a follomeé.ggeel (travelling wheel) 18 respectively being
hel d andTfti5ddd "By °R FP88P tail 6 are discretely disposed in the front-rear

direction X in the stryctur he hot t.om,f i i.r of
rightleft-dir e@‘tcicc?r‘\'?tlmgu%geg?ghée? sas%e'fct&u?éeéﬁg%gg%eiﬁlonogﬁr"%ﬁt '723F8

di screte j S i r - i.rectijo i Det tr ure of the
upper fr%%/r%ﬂuﬁlﬁ% %glet%g%ts]%g\%mg?%s%:%ct%ont'hehf nglr' (?gi lIt.lng}&hallséq?}t- shaped

Cross SfoJéHEi&MleQrbﬁtsﬁﬁur?Qa;(ﬁgéévgb Wird 2obh¥d UIR tHRIRQIpeso ahiat acts
upon a |ower flange unit. A pair of control rails 26 are installed on

bot h- si dg st TAGRS tQbn? OWERKBOLLEOP 4 fhDIdeknkhat rRoVerI audia iswppl i ed and
signal can be transmtted and received therethrough. Each strut 12 is
integraliyf{nuﬁkﬂi%?hteﬁbbudéagaﬁéUﬂdfﬂdaﬂihomhexaﬁpéﬂ.aﬁﬁ shawn in Fig. 5) a
pair of front-reardirectional struts 12 are erected w thout selecting
directi ofir&deich @AC oI Widéd BAStRe oFiggt-deCti abrdet nh sy mmelariircalf i n t he
front-rear and right-left directions. Concretely, the integrally nol ded
strut 12rcgnpsisEs-ditecdtabnaw Bgidée syifduds azke Podwedbhandans lodctlaggul ar
cross section, a plurality of projected corner rods 33 outwardly projecting
t hensel veadi pighe dfurdnicescaf andalt ghf -frefrt -cherecgroowed riomdraler ¢tor ners,
and a plurality of projected center rods 35 outwardly projecting thensel ves
in the fppatenecathedistantti dwror Ewongime Ceswldr tof thaelefyland dia tdhler ection Y
on the front-reardirectional external surfaces of the rectangul ar-secti onal
- 26 5 digkt2003ikeMiisedr iac@ailody BfontHrearcctizngtiionaketuidmaurfaces
cylindrical body 30 consists of a pair of |ong-side nenbers 31 facing each
ot her inarhefermgd -hefreatis odt foany-perr odiggictignasheyriasee afebers 32
facing each other in the front-rear direction. A pair of struts 12 are
respect i véghtetett graavashdmerdsm teapeevafitt the shiruhef Fomnuingdng
direction X by setting a pair of short-side nmenbers 32 to formthe
front-reatsailfeceasorand Sadial Toer raght: lefifodirsreirry! ity susfecss are
respectively of. rectangul ar. shape. A plurality of dovetail grooves 34 for

i nt er | i nRBGe tiet AT PRy T TN 4 1 neGiioRaht “bﬁ%&?%ﬁ%ﬁ%ﬁ?i9§FyPT%R$%3 Y%t he

| ati tudinal direction on(}he,fore sL ext er nal iyrf§ce§ of .
formed in corner domains which are respectively formed in

rectangular rod members.

According to the above embodiment, up and down movement of
the carriage can be performed very smoothly without generating
accidental swing owing to smooth guidance via the right-left-
directional guide surfaces respectively inhibiting right-left-
directional swing and the front-rear-directional guide surfaces
respectively inhibiting front-rear-directional swing.
Furthermore, even when the carriage strongly hits against the
right-left-directional guide surfaces or the front-rear-

directional guide surfaces, by virtue of reinforcing structure of



respective rods 33 in the front-rear direction X and the rightleft
direction Y. The projected center rods 35 respectively have rectangul ar
cross section, which are respectively forned in the state being folded from
the right-left-directional centers of the short-side nenbegs,2qAd
external Iy projecting thenselves in_thg front-rear direction X) where inner
space of respective rods 35 is interlinked with inner space of the
cylindrical body 30. Using a pair of right-left-directional projected
corner rods_ 33 and.a pair of projected cent.er r ai,r of frontrear
gr ooves{:‘%% B FEES R H%"‘??@ t - 15t o FiT 8EF g‘%%vgg‘f/“fa/%g’ o1® vertical I y

bei ng ngQW%Léﬂh Rt ?h@ﬁr§¥££a&§§axé¥hf%e &g$ce and on the other surface)

corresponding to the front-rear direction he right and left surfaces

for formng t f ak.gr : r eGt,i .
g the, fINheaknd 2863 ?@,@J&, R qwﬁugagﬁ@é@f%} i bi ti ng

right-left-directional external guide surfaces 37 aval

right-1gbtdi r&oti a3V Re. uOBbider ot Ney adhebhoRbrERGEsdl naEHQRal -
27 5 June 2003 surface (facing the carriage 15) of the cylindrical body 30

aval | ablge f @41 {4y NGB 1iRG LEABL1ELRNa WARKES r3aneS st PLEBE-OD 4 K Jalbial
external front-rear-directional guide surface 38 available for 1nhibiting

front-rgaindbsLetdialstSWgngs Nsihel OtdduthanddolibeBt steeEs diFeRGlelqonal
surface (facing the carriage 15) of the projected center rods 35 is forned
on the sRCORE ot M alrameORtr@atudl | e4dd GNalarguiage GHitaceiadd svail able for
inhibiting frontrear-directional swing. Using a pair of

front-reapabliéest i el ycaskehdi AgSand, desdeaidingl itksghf- Aed tmgraaes 40 are
formed in latitudinal direction on both surfaces (in the right-I|eft

directi dhs¥ysed tdherstvsitdelBurfaterafll tisursftaces albegnfroppesédre from t he
carriage 15 and in the front-rear direction X) of the right-left grooves
are respécecvidy daormecdomd iingt §pnbhe f fomte kldang- diirectionad f githede surfaces
41 available for inhibiting front-rear-directional swing. On the other
hand, ervephd¢ maird deedy (i dnt kdeYitof dhieve juglitt- ligf segnoedeto 4hear e
respectively forned on internal rightleft-directional guide surfaces 42
avai | abRewekor panti of tihey atihgint sidet swf fags iadhdtheswiragtedss tiewteriirbed above)
avai ling of the cylindrical body 30, the first external

front - r eadedi Fec‘fi/%aﬁncbu{"d'é“éuﬁ atwsaBBtumf t4ide HpéfRal These wires
right-left-directional guide surfaces 42 are respectively formed on the
strut 12xtgpdedi Aromidig isdgvatorndrpre) write i redPeFb 4% BB)waynd ot &r nal
right-left-direction guide surfaces 37 and the internal

front-r @PratibEt ¢ bt e ui ke tsdirgetional futdee yhsetrvBEFUF Y e, thend
IR AR GOSN TEREENECRE X MUE 0 N
o 0l 8 ER 8 EHA QS PR R TR AFRTEMES O,
ext or naid iRgRet] B, EhPTee® drdlblehe CRign My py 0B BUBERERL T (€

front - reahdll S5 LANMo S a1l Bbliy O & Pdd k2 bbBeRSe9UL Ao ANLG. t he

second external front-rear-directional guide surfaces 39 are respectively

instal | e fqmBLEEE! ol OCRL1iANS i LASL! 201 FHNP SRl | PRe Vi@ de

correspondi ng brackets 22. 1n consequence, the right-leftdirectional sw ng

i nhi bi tiyheenQ! UES020d SESULIRI 1T thahl &b 0EiSe j WidHY.Y ThPalil€e ) cted
center rods 35 along the right-left direction Y. The above sw ng-inhibiting

rollers pirand 2&fear &nd espact igidlde Fedeefs ofed Irdpding tReI Ge SLIME amil
pol yur et hane resin for exanple.
unit and members for accommodating the ceiling rail unit are
respectively secured to the upper part of the movable main body.
According to the invented structure described above, since

the center of the movable main body correctly matches the center

of the ceiling rail unit, work for installing the delivery device



As shown in Figures 1 through 3 and 6 through 8, an elevator drive unit 50
isinstalled to one-side of the lower frame structure 11, in other words,
to tthe lower part of a surface of one of the double struts 12. The el evator
drive unit 50 winds and unwinds a pair of wire units. The dgiyadpit 50
conprises the follow ng; a support body;51 secured to the |ower part of a
surface of one of the double struts 12, a reduction gear unit 52 secured to
t he support body 51, a vertically erected notor unit 53 (incorporating

fl ange-type lgr alie) Lnfta{éggn@eb ve it;leer %gucti on.g @rdeuniot l52 vi a | i nkage

t her ewi tH)" SAF ‘47 cRRt F TRYRTEH T 55 088U T FBPER Sttt SH&RS B%%ext ended
fromthe re QN s r i 24 : AN # 5 kS posy r one.oP 5
June 20 o-p(l%glt" ?Hégggu #?cgs%rr?uzstlsdel ugﬁg@]grge%ry”?%té;?%lbﬁeg ir(r%rﬂtlhémﬁgl’i phery
of right-]eft-directiona [ [ t whai rthogenal to
t he frontt}l-er én%rv :gilge&%?gni’g(@B%?rﬁ%%gﬁryzgggfi gﬁ gg%%nit Sé)taggta?hg?rmt or
unit 53 egt,| dis ne.skde t | ghtJwaf Lrection Y
agai nst %L%JJ?E‘% gghl‘\@/\l’x%‘% mﬁﬁlis%i"%rl%écg%]g Etvﬁéen d{lﬁonlf%%hiasﬂ iobi gd into
two partgddtala@ bhIRt rbehit dbf eI i 3811081cR PRidu e WI1GRrGORSLRTT NY
of the first wire unit 57A and the second wire unit 57/B can respectively be
wound ongrnddiNWaRNgat L osahed tip wliasseieti8aRashSthd) Wiy ¥ hRnireendal Wire
gui de grooves are forned based on a predeterm ned pitch. The wire units 57A
and 57B givardl ogaledadavastiverd dhgtbdastsNovinéd tHOWgerl guileand 4,
both wire units are wound on a pair of |arge-dianetral upper guide wheels
58A and E£SB «xecWredpkopanl £0gei e ticorhef ckhei nppedi I rivem Dlotuckidss 13.
After being drawn downward, the first wire unit 57A is linked with an end
porti on sid tyex ,calihcagehdbcehtiet i @f [Bhe icle@lingonai v ¢ertadtl Yo hBteReyound on
a small-diametral upper guide wheel 59 secured to the other end of the
upper frene ctnrtuest vifethd, manabldomimfbody , bénpge tir fawrc e gemearadedt Bg second
wire unit 57B is linked with the other end'of the carriage 15. As shown in
Fi gur es dolhisoiegh s®ladd Gonbeotightss antpaitheofehbews oflitde weddlisg60A and
60B are installed above and close to the elevator drive unit 50. A pair of
ri ght -1 ef2ibradkeandeshar movable arpirp hody witheuybe ingalispersedht andt s
acting upon a pair of dovetail grooves 34. A support shaft 63 along the

ri ght - | ethenefane otie Agvabie pPIinkadedapetestncen® ynptesnd left 5
June 2003 - 30 brackets 62. A pair of |ower guide wheels 60A and 60B are
ext ernal #§SEVUPI® with the support shaft 63 in the right-left direction Y
via a pair of bearings 64A and 64B. The bearings 64A and 64B respectively
cause the | ower*h§di dg°ﬁﬁééI§°BD%Pahﬂ BB redefr cbP ySy bt tant inde beafing, and

yet) cause these %yide wheel s 60A and 60B to autonat'calg% reci procate
t hemsel vVBR™SH® 13 SPEEL FERPEFBAG R rIgHE BPEEUPR bR dh&*iaxPE 56 by

applying.lateral directional force of the wire upits 57A an 7B gener at ed
oo sl S R e L ofof WS KhiRe By e ARt PEReRERE T

bear | ngsoBHA DL BABABACC! EKEL, SOPTIAG GRLE DRI ApBlA AN4.0581) oo

respective g secured to t ower ¢ and Stroke

bal | beagipg 6 echpV i17Q en the core
ot ol o aBhE SR Aa AU 190 BORERCEEL Y Cotle G100k BV ERPERE eifHe

respectively come into contact with both sides of the ceiling
rail, thus securely preventing the movable main body from falling
down itself to the left or to the right. Furthermore, since the
ceiling rail is positioned between the left and right guide
wheels, these guide wheels can safely run themselves without fear
of coming into collision or contact with the ceiling rail. At
the same time, installed wires are smoothly shifted along both

sides of the ceiling rail without coming into collision or



The | ower gui de wheels 60A and 60B are respectively so disposed that

peri pheral donmains of the | ower guide wheels 60A and 60B on the part of the
strut 12 can discretely protrude into a pair of front-rear grooves 36. As
shown in Fig. 5 with virtual lines and in Fig. 6, a plate gousd2d3
externally concealing the front-rearL ggoaves 36 accommodating the wire
units 57A and 57B is secured on the part of the strut 12. The cover 67 is
secured to the strut 12 with fixing neans that acts upon the dovet ai
grooves 34. Ag sh?ﬁn.%n Figures 1 through 3 and 6 and 7) a running drive
unit 70 OREG WHER the drive wheel 17 is secured to |ower part of an end
of the lower frame structure 11, in oth rds a June 2003,- 3 to

| ower part of ACSOFTARR %7 %ﬂu?%ﬂgcghg%dgﬁﬁrgb%Y?Lﬁ@??é%mefﬁé Fuﬁﬁ?ﬁg°érive
unit 70 goncurrentl| erves. as, .t he. suppaort bod . descri hed above) wherein
t he drif%rwﬁftafﬁ 8%3 ??%esl@T?Ehﬁgffgnraéﬁrgh%ﬁfggﬁﬁf§gfﬁFe B o“?%%r
support ho 1 dig, Vv i cal r, d IV ans not. or
(incorpé?gﬁyﬁg %ﬁgnae?t§%%§%$ali q@%%%?eag%%t%agﬁe P e u%?i%%agga? uftt 71
in link et Be rJOEL AL T Ve, WAL 1201 $5SESLUE L0 4P 16 eRlN ide of the
right-leelg’?pe i?é%ﬁ%on % agéﬁ%st t%g€§%ug$5gé A‘%%xg%orn1co§e% E%F 75 is

secured 4. Qne Oh HAgrSEEULSE 20 tlegi)itxtvi'f-g OREOS £ IWAANAPRR Lhg, dovet ail
grooves 34. The box-form cover unit /5 not only externally conceals the

Wire unids vakh-aldeSFBghd and aNGe fgugdet HRek D¥Cie Al dle tihadlks yBPA-and 60B
to the elevator drive unit 50) but it also externally conceals the el evator

drive unfdankd stdctloer bANtLNY ide/@ fURBNt eT@vatomeddivel R itef engacgs nuneral s
78 and 79 respectively designate a controller unit and a | adder. Referring

to Figurse Irilghtougl 8pfsysipdmainic ORQr 8heANl Dhkédes i ItHRY ¥ adYhEE,
according to the first enbodiment is described below. In the course of
assenbl ivwte i delei vehgrdevr€ayniends sbudl dR gaguidadite lbenckrst ed on the
bottom frame structure 11 without particularly m nding the way of

orient atidied cikie 9¢ tdbgrepseorfdlG daguetsrebon the sideutapat? €aombe
erected nerely by aligning the | ong-side nenbers 31 jn the front-rear

di recti ovher elgvatoar drage w8its dileposdédebéabieen wiwe domildl ésselabs 12 by
coupling the right-left-directional swing-inhibiting rollers 20 with the
front - r eb¥inkgdmiddh IbeandrbjatnablGleprancef isnformed betyeen32woSbdsere 2003
directional fall-preventive rollers to cone into contact with the second
ext er nal s¥¢orRvideghgelect | Dhal i gtanre isgr fuédeJoheel is installed on

the other side across the center of the movable main body.

According to the above embodiment, since the ceiling rail
is* positioned between a pair of base-side guide wheels and at one
side of the idler-side guide roll, the delivery device can
smoothly travel itself without causing any of the guide wheels to
come into collision or contact with the ceiling rail. Ascending
or descending operation of the carriage is performed by way of
guiding the moving wires via respective guide wheels. The wires
can smoothly be conveyed along both external sides of the ceiling
rail without coming into collision or contact with the ceiling
rail.

According to another embodiment of the invention described

above, each of the fall-preventive members is provided with a



A pair of wire units 57A and 57B are respectively installed to the strut
structure after once renoving the concealing covers 67 and 75 therefrom
Since the drum 15 is of open-sided forn) the wire units 57A and 57B can
easily be wound on the drum55 via the open side) and yet, ggﬁgg&hion and
mai nt enance work can readily be executyegl via the open side of the drum 55.
Next, the wire units 57A and 57B are discretely coupled with the | ower
gui de wheel s 60A and 60B fromthe strut side. Next, the wire units 57A and
57B are discreiely i M (o f - I 8al,.gLOQV from.,t he outer

si de, angafﬁeﬁﬁt %Mvﬁn?lé)glg?% arllékg‘%% %é)gghreeg%é‘ét %\8& ggeglg%gél vﬁ't h It"he

upper _gui e Waged &; mif), %%Bvi@@d&&ff;@anéigﬁf tfR @L;@@-p;f%ﬂat-tae wires S57A

and 57B are discretely el ongated downward before being Iinked wth the

carriagepdpe FéNgd | dhe Whpet0RESR! bRJLKOURSVRLAE ARUn7BodY & {ﬁépzqffgthitvqm
secured to the original positions. According to the structure of the

delivery;devi g€idd Ne8leaalc@n dei Vensihll L0 sand1tBRebUONy MRl i Ve unit 70
are di sposed on both sides in the right-left direction Y across the drum 55
of the ebe¥aiglofli v WiditiQni,Nwhbg ¥espgeralacdiibacikogahe ddfangeent. This
i.n turn permts the delivery device 10 to contract own |ateral w dth and
front-regubdthrRel aDNdmdrNgichs Basadtvd @fifveattiorgpaRSE I sIEt tipNSEdInansnitt ed
via a running power unit (not shown), the delivery device 10 causes the
nmovabl e priemehodlye Ideritoe rairdstpeelti veby ahgviedetac paiinedf r guit de Sralile rishe
running drive unit 70 and al so causes the delivery instrunent 16 - 33 5
June 2003hue eétmpnocois fidagelof bmebking i gift thef codneetiomn Y. In addition,
based on operating instructions transmtted via the elevating drive unit

50, the deliverYodesvhieve Gt abodei vbsettwe ddver iiagentbon nprdrel deasr tai cal
direction. By effectively perform ng these systematic operations in |inkage
wi th eachmoseherputoheteld|varahpudeyicomrtDs b of Fllugwlipyi afeshl lngswandh
delivery of load 8 to and from an objective storage room 2 of the

corr espogicngmghekind  a \iiyra ity nfvabbeagmineangdpnd4andebiveny, deivilice t he
wheel s 17 and 18 are supported and guided by the floor rail unit 6 and yet
t he guid@amﬁbﬂersflgf%ﬁi;gﬁHQﬂ&TSby"tHePE%#QWQﬂ?lP&FIPBHF? im fasntnefabl e
mai n body 14 can stably nove on itself w thout fear of incurring overturn
at all. G&dess ghedves kdtRamalgerneuaprertedyy2 begngi stu%%n%'éwg‘slom t he
front-rear direction X caused by shock occurring at%tpe npnent of

accel er atiedr, vd@cBLUFali e thvd “OEEEAPNED nedft PAR Letharsd) cga¥ece 10
can securely .be received by the hqottomframe structuyre 22 in, addition to
o nf o CI9RF APuC PP E® £ Br Rk TP g L of e S QeI EIHEATE ods 93
projecting.th |ves_Ln the front-rear direciiaon X fromthe cylindrica
body 30, T teedirae PRRETet o risied B1oht TR Hhelagb PHY ToLiRr e hr

di sposed J f rogt r g g C G qavas | S [ Ci t h_of
tho | ong-ay ke, dRCH VER! ShEEEH Mhe 1l Bt elerr £ b, SuqrEid' B

t hensel v | f OB 3 rsgli I -6 ] I C iyed.
Thus, the e T o L T e R s e i P R e 1
Wit hout f@aiciPfyetielthBlet HBIESLY &rd R1iRBRA | WHedeRAr adlE €64 L Uh device - 34
5 June 2003 The carriage 15 is lifted and | owered by sequentially executing
those serisd QRNILIQAE dessiadashbdialtadn bNidHaldel i vaoy @by e fdAMERSE
directional rotation of the elevator drive unit 53 is transmtted to the
out put shafurdid o4 @£t fallefteté ot eaoluers Sapdler @fakeeée alnimgh5 in the
normal or reverse direction, and then, availing of the normal-directional
rotation rtd heortacer settli thet ponpdc triveaf L amg of f riome tde ubo B6om tdicleniares 57A
and 57B are jointly wound on or unwound fromthe drum 55 to provide the

Wi res 57Acesme 7B edivt providbi ebé bt sheaddlivery denicsenvhefeimethsi res 57A
and 5?B are jointly transmtted to the carriage 15 via the upper guide
wheel s 58purmih&8Rntgodedetacbion fddigeorapoiwee g fnsechrhectblene carri age
15. Wiile the carriage 15 ascends or descends, a pair _of L

ri ght - | ef sunfaces icdhaleseRchdver eterntiard er gPies s XgoM Lghen2 brPaotth osi des
are led to the right-left-directional guide surfaces 37 provided on both
external sides, AfrPadiad) ta pAPrinfethetheteus s desicsAard sebaite pihdvent i ve
rollers 21 are guided to the second, external front-rear-directional guide
surfaces %87 A5 PIR&FAULVeLHeCRUP T Hife THENARR WRRFAYHOP  p&RYAFH JUtMeirtAg or

| owering operation wi thout accidentally swinging itself under stable

gui dance of a pair of struts 12. Even when the right-left directional sw ng
preventive rollers 20 forcibly hit against the right-left-directional guide
surfaces 37 disposed outside of the right-left direction Y) by virtue of
the reinforcing structure formed by rectangular rods of the projected
corner-rod unit 33, distortion can hardly be generat ed.



In addition) stress that notivates the struts 12 to tilt 5 June 2003 - 35
thenselves in the right-left direction Y at the nonent of shifting the
delivery instrunment 16 in the right-left direction Y is securely received
by the bottomfrane structure 11 in addition to reinforcingtﬁagﬂﬁ%ure
formed by the projected corner rods_33gprojecting thenselves in the
right-left direction Y fromthe cylindrical body 30 of the struts 12. Since
hel i coi dal wi re-gui ding grooves are fornmed on the drum55, the wires 57A
and 57H are wound on and unwound fromthe drum 55 so that the wires 57A and

57B in be; | OREr PStat AUES oGRN RS WAURE/ Qdls UndAMP W rlalt QBht e ghaim 55
helicoidally and autonmatically. OmMng to guidance via helicoidal surfaces

formed BYrsuafacenDf, thieH RN heW, I €6 dé NidYY Afeviilie Whhe8e CHFebE
helicoidally and automatically executed fromthe second inner |ayer on.
Wil e t Beodadts S5hn ¥ nglsd utidi BBFetbev e & €sr £y ritths54B, corresponding

| ateral -directional stress is generated in |local domains of the wires 57A
and 57Bsak0se tpinde thravalSSind\eheellat of athdlid«eciveatyaldesticesarés gener at ed,
the | ower guide wheels 60A and 60B rotatably being supported by the bearing
uni ts 64ApandtedBy ageidespecttiheeluppehi steflado ahersivpeal feéahge by

| ateral -directional stress via a pair of stroke ball bearings 66A and 66B.

I n ot hestwortisrel atlee ade ldiveaut idenvdkestapsstaalisemnd molodhvdy gerflermheel s
60A and 60B to automatically reciprocate thenselves in the direction al ong
t he rightunnéhg dperetiomal Ruans n®6opknatbes exflicrive)deidiviecsi daviee ndialg and
unwi nding of the wires 57A and 57B onto and fromthe drum 55 can be

execut edssddschhpeot i douf rabdriahciromed Simceredre tuawer gticdeof ofvmrisngG0A
and 60B reciprocate thenselves within wdth of the front-rear - 36 5
June 20@®edptéeni ahat pFviRiearmiaed pesitpert¢vhssBftnoddakilyeBe57A and 57B
corresponding to a posjition higher than the |ower quide rollers 60A and 60B
SW ng ti?é‘t?é’é‘%@ésbi’ne‘%‘él%f'i@m qedrectdprpedey b¢e Y Mgtes todetretabbmt - r ear
grooves 36. Wile being lifted or |lowered, the wires 57A and 57B

respect IVEIEFCERi Pf FREPREY IS deteictabdr Phésttont-rear grooves 36 in a
range fromthe | arge-di angtral per gui de wheels 58A and 58B to the | ower
gui de wheel s 65A"§gda6539*’§f‘hecde%ﬁ>ﬁ"§|”néf BP gkt Hngdh &orsntefestabivoves 36

is fully cagnceal e a plate cover. 67) .the grooves 36 are totall
| nvi o bieeTRGReart arrEebrEiE SRR g ahe: AT ISR AR d3sl kT nBe enda o
Fur t her ore); (e gxt 6" DAl - PLAL € SN, 670 Rk CY POl S, PYALQLS 2Nd, § hose whi ch
are |ocated in perrpheral Tocations fromconing 1nto contact wth the

i nt ernal_,nmeghani d en. the . sli e nt, of oi,l scattered out
of the swvt\}ene;lasblqé‘%vnv?j?gg g%ii;%ﬁy%%ocaﬁigeggéeﬁ/ %geo_s ulté)l% é: dbwlée OX-T or m
cover 7%3[4][‘%;%%5&&}4&%1@0 Ad AR taB8 e TBYAP e s 1 ALY LIB1LS apt to

tilt itse
objects, in other words, detectable surfaces can hardly be

stained with dust. As a result, detectable surfaces of
detectable objects can maintain clean condition for a long while,
thus enabling the detection device to precisely detect detectable
surfaces throughout detecting operation. 1In consequence,
operation of the whole system including operation of the delivery
device can stably be controlled with precision.

In the event that either side of the travelling wheels is
about to float themselves from the floor rail because of impact
force caused by acceleration, deceleration, high-speed run, or

sudden stop of the delivery device in case of emergency, a



towards the elevator driver 53 of the elevator drive unit 50 because of
suspension force of the wires 57A and 57B, part of tilting stress can be
absorbed. by | oad on the part of the running drive unit ?0 disposed on the
opposite side of the elevator driver 53. According to the kijsd2gegbodi nent
of the invention thus far described, the_el evator drive unit 50 and the
running drive unit 70 are discretely installed on both sides in the
right-left direction Y across the drum 55 secured to the center position.
The invention .however. aks vi des such _an ' f.or - 37 5 June
r%una ity 4138 REONL I8 & ﬁg saﬁngﬁgégEHéar%{(ﬁq%ua unit 70 to

2003 di sposing the el'evator drive unit e runnin
opt i onal tqs nAC6Qr di, 09k fii rst LeDEn he pl ate-form
cover 67tJ§%VC t %ﬁgzgx-forngcove§97 %nh?qgegﬁg?%gkodgcedggig%éﬂ%ﬁ%%egss, t he

i nventi o IodQS S Y i t; QY f gl qgﬁ{ jth either
of the p g%g§$8$%3¥3v25t67ﬁgﬁggtﬁ§9ﬁ§¥¥%%#3?03§2¥r26 €§§$he %ﬁ%gylrlthe

first enpoc Spnig Whe kBuehnglLHS § Ol 1808: 90 60 af Sorfliciigged so that

they can freely reciprocate thenselves in the right-left direction Y.
However, g { fiénd ANt R ahe0rREOYI F£51 S +38 QERQAL RPN e i MY oQf) £
permtting the 1 ower guide wheels 60A and 60B to solely rotate thensel ves
around t hgo®UPRAIdding Shaktuéd. W t hout being able to shift thenselves in
the right-left direction Y. Furthernmore, in the first enbodi ment) the | ower
gui de wheel s 60t cut@ i®@Bteaant aepeyt ¥ thét @RBLHERL Y FELCHHY QGReRtion
thenselves in the right-left direction Y. However) the invention al so

provi desdéesi€hi et aidead,Manpludalftifcof RidDWneaedlguéetee ndiaal S0 neaBdr§0B t O
forcibly be shifted to the left and to the right. Figures 9 and 10

respecti ¥eeyséeddtsi rat @ecioherakcédgpnadf Whewprofeated| f Marge .devwhee 80
according to the second enbodi rent of the invention. According to the
second edbeowardly ddtended redymeevere 23 er pkyipsesy o Sithy erotjedted?2.
The strut 12 is equipped with a square cylindrical body 30. A plurality of
roll ers &iengecssecrely prevzahnt| deat i onsthen pelrépharsl cdomaigarafi ape 81 in the
vertical direction including the follow ng; an external
front-rearcdeebed | Diaigesiineq dicoeniy vEalldingeprn89 deotéxtdlde tsmriflleesecond
external front-rear-directional guide surface 39; a - 38 5 June 2003
pair of PhtERnatetsileegbigrtact i bhaathas HgrpFeventt vean dardly gain

di sposed in the right-left di rection %% which are respectively to be led to
a pair ofcFaBérhalderenfiableasugirees vhdihydedecsabtacRiests.and a pair of
internal right-left-directional swing preventive rollers 84 disposed in the
right-left direfEFrAong fig @ aFBeFEs?)fgctm%/€P‘§’°E‘bmﬁ%t 1 the dnygntiep
internal rightleft-directional ?uide surfaﬁgs 42. I n the second enbodi nent

of the i ASEAFLBRY 29 i BT PEEFaL 298¢ LhitB5earpyetted flange
front-rear ireci'onal SWi reyentiye rollers 82 and 83 along.the
ront 1 caPeaPraetorbte Srideh BAEEBE| Kred ariahe PP 0L HAALEORERY swi ng
preventl ‘f‘iah?k' §§§uﬁé{uaé Pn%ﬁfﬂ ‘%bggki&?ém@th@%&' QPrng %G difng, to the
second enbodrnment shown 1 n Figures an
passed by peripheral edge of the projected flange can hardly fall
on the bottom flange structure nor deposit thereon. In
consequence, this structural arrangement securely prevents dust
from adhering onto detectable surfaces of detectable objects
otherwise caused by suspending of dust from the upper surface of
the bottom flange structure.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially exposed lateral view of the delivery

device usable for an automated warehouse according to the first



9) lifting and | owering novenent of the carriage 81 is snmoothly executed
w t hout accidentally swinging itself by guiding the external front-rear
swing preventive roller 82 onto the second external front-rear-directional
gui de surface 39, by guiding the internal right-left- dlrectkﬁng5(ﬁmnng
preventive rollers disposed in the - ght-deft direction onto a pairr of
internal right-leftdirectional guide surfaces 41, and al so by guiding the
internal right-left-directional swing preventive rollers 84 disposed in the
right-left direction onto a pair of internal right-leftdirectional guide
surf acegmBdd i hén € oS efieenieendien; when the internal front-rear-directional
swi ng preventive rollers 83 forcibly hit against a pair of
front-rear-directgi ahais guirte tsulflgcespddedutirde vifewt b thghélel pféry
direction Y) owing to reinforcing structure forned by rectangular rods of a
proj ect édvéornensaipbe ufnt 236,automdited ovareahmwen dheowgeder Bigd.1; - 39 5
June 2003 In the first and second enbodi nents of the invention described
above, a pair Bigrettanquimrarstofulasbhhveomgf taney-sgirdie trwebef stB4 have been
introduced to the delivery device 10 conprising a pair of struts 12 and a
square deddver? desidearsante dduced eutometeib|WanehpugevsbewB0irofwi sing a
single strut 12. However, the invention nay al so provide such an enbodi nent
by provilding the forner delivery device 10 with a pair of square struts 12
and by providing the |atter delivery device 80 with a single rectangul ar
strut 12 havi n§iBony- 5% de Retb&fs aglurper  framg (sfrugtyreeednthenbodi ment s
descri bed above, the carriage 15 is |lifted and | owered by neans of the
el evat odedriv@EYuRPY 1G9 YRatke ting winr autamated arsoussuahern imeFigwention
may al so be enbodied by lifting and | owering the carriage 15 by nmeans of
the elevdtor drive unit 50 using a plurality of endless chain units. Fig.
11 illustrates_the third enbodi nent . of ghe i nvention as aF exengg%fled
garae

variation fronftRe Pritedi AP TEEETE18RBO PO SRS freg aie 10.
Al di t.o the. third t of t t | iftj d
movonent SO EHS AT HAGESAL. L0 b ReRUERALES G1Y Rsen P H ROLALE -

accidentally swinging itself under guidance of a strut 12 by way of guiding
an external front-rear-directional sw ng-preventive roller 82 onto an

external f1rst digonk: {6l glreahi oAl bl ae S lace A B apa, ofa gl ding

an external rlgh | eft-direction SW n reventive roller ont

external g i@ty €f brdi 18641 POR ¢ @Jld%qésuﬁa&@vf@ b1l $8, DYy Ry Of

guiding a pair of internal front-reardirectional swng preventive rolleérs

83 ali gmdﬂttetaewggghguggfghgh{ a6t |qu JYponto a pair of internal
front-rear-directional guid June 2003 surfaces 41. Even when the

external right ‘5"1@“7%598'{1’9&% \SiVUvﬂQprﬁt\!e@Ié\VﬁthOHzﬁrvesﬁniQrSf bipe hits
agai nst the external rightleft-directional guide surface 3? disposed

out si de &1 itviea yf HeRticeatsdbl&€Cid®mnXaudbflayed )waraivuseeBhble LRteiHAl
front-reardirection swng preventive rollers 83 forcibly hit against the
internaltfront-rear-directional guide surfaces 41 disposed outside of the
right-left direction Y, owing to reinforcing structure formed by
rectangul ar roddigof 8t he proress-eseatdomel pdan uef tmé3hanicadi stouttwe can be
generated. Fig. 12 illustrates the fourth enbodi nent of the invention as
anot her bxemudrfatddgyapiari snide orhadls secvned ebbodienwletl ivhowndenide gures 9
and 10. According to the fourth enbodinent, lifting and | owering novenent
of the cesshlgyd gl apanubemaked ufarrhasy §h96@hiw Kh&t-hdut accidentally

sw nging itself under guidance of a strut 12 by way of guiding an external
frontrear-diredtifondl i8wengapkiykht i@s6A éf‘tBIZaJon‘t’(?"aﬁfeH‘ér fel iyerwt
front-rear directiqnal_ gui de surface, 38, 3 way o air of

|t er narSe it paahisateceronirogiia e Bt Evactot s s Cab atethd n ¢ ne
right-left rectlog ¥ onto a alr of i1nternal front-rear di rectional guide
surfacese§9° WP a%do %Idlng a palr of internal

right-left-dir o] sSwWi_n reven ned in.th

right-left di rg!'g’d ﬁ%Ylgntao agpgl "0 mlef\'r?'tle%> ron“?‘l Yedr—=drra 3'{'| hal gui de
surfaces, f\‘l dé:igl }}%t L@LS%JF@ fdof LGt@HPQQ&”&?dA‘}eﬁ LNghLANENL i on as a
still further exe varlatlon romthe secon |nent shown in

Figures g, gnd 10. Accordlng to the fifth enbodi nment) ascendi ng and
descendlng novement of the carriage 81



- 41 5 June 2003 can al so be executed very snoothly w thout accidentally
swi nging itself under guidance of a strut 12 by way of guiding an external
front-rear swing preventive roller 82 onto an external first
front-rear-directional guide surface 38, by guiding a pair g0f,,& 84g3r nal
front-rear-directional swing preventiwe rollers 83 onto a pair of internal
front-rear-directional guide surfaces 41, and al so by way of guiding a pair
of internal right-left-directional swing preventive rollers 84 aligned in
right-left direction Y onto a pair of internal right-left-directional guide
surfaces 42. ThegfiIrstid e auglsst-iskthiendbd nantos aft rutementeni s@noflescri bed
above have respectively introduced rectangular rods for conposing the

proj ect athecdrnéverpdde Bix extsatial Ifyrpan] &ctamut ddengehvesei actbed{dont - r ear
and right-left directions. However, the invention may al so provide

pl at e- f cromther nbird oemb@SBinmrdy edt ithg theemeiores in the front-rear and
right-left directions. Al though the strut 12 has cross section being
symmetric in tHagkrdbhtis enrcrarssieghtional tpkin exft isdire)t mechandss sfction
may not necessarily be symetric, but partial deformation or addition of

ot her cdippodedizery payicofusspdestiogt anfanutongtasd porshguse Brgordisnd 4
through 17 respectively illustrate the sixth enbodi nent of the delivery
devi ce ad&cdtgi Agursht adbedirant @f thepapyendtiqfire units 57A and 57B | ed
froma pair of |ower _guide wheels 60A and 60B respectively el ongate

t hensel ves upwdrids Baf &% e® el P WEGtd °BAL aP bR ro s Yryyty@eghanier a2 £ upper
gui de wheels (i..e., hase-side guide rollers) respectively being aligned in
the righthq &l igerécfrohcants feF 85 antUppERc MAnfeouse gscordimgie 2003
structure 13. The large-dianetra pper guj de wheel s 58A and 58B are
rotatabl§P s rfé&'tf‘oegbg‘gb’f‘%’dt 2 |d§vgﬂéb‘?’35haft 90 secured to the upper
frame structure, 13) where the | argedi anmetral upper guide rollers 58A and
58B are di scret%e‘lgy &f’sbﬁs@dp?%e‘f% Y&t © nﬁ"t‘b&)‘? e At SéEPSEE”? he center

14A of a_ novapl e ;mai n, bo 14. 1n, cansequence, . cl earance 9 apabl e of
accorrrmo%’f?vnlgﬁg &8 R ‘?éllfv?ﬁ‘ﬁ ey icg S?Erg%l b m?ener?uﬁr?fngiﬁ | surfaces of

t he opposite upper guide el s 58A and 5 . The, | -di.anetral upper
gui de V\hweaeﬁeghqs‘%% é"ﬁgoggén rgOr@%epescltxle}'\}/lewég%m|r§tpo°2fre%‘%tehéltnvfﬁgélﬂ%ber

portions of the,guiqg woegl 53t { M) R8hg e ¢ HATLLAESL OP

Qui t
surfaces 13a of thgﬁ'e upper frane structure 1£f£r us, the bottom surface 9a
(or ceilldfySUaae) i4f tﬂebeagwemwe USRELLED G AV o RO ch@l | unit 7

thereto and the top surfaces 13a of the upper frame structure 13 can

suf fici egd] v O3 HAGCeSashBlEAEL U Glutohlted | dSte MUt WRILhtadAtyouy on
the | arge-di anetral upper guide dianetral upper guide wheels 58A is

initiall ynesotgst.ed downward before being linked with the carriage 15. The
second wire unit 57B wound on the other |arge-dianetral upper guide wheels
58B is initiallwigwusdignaafsant | v ikt aal uppeergyiidaoiieel pebvedad a
free-side guide wheel) 59 secured to the upper franme structure 13 on a side
renot e ffom tine adeNiateaty devieeunsdbbd).foAf her abeomatel orgathedsdonatated t he
second wire unit 57Bis linked with the carriage 15. The snall-di anetral
upper gukdethwebivestijom;secured to a free-side wheel shaft 92 secured to

t he upper frame structure 13 by way of freely rotating itself. The upper
gui de wheel 59 Fkg. 17 is a vertica -sectional front view of an idler-

side guide wheel in the upper frame structure provided for the
delivery device usable for an automated warehouse related to the
invention;

Fig. 18 is a partially exposed lateral view of the
delivery device usable for an automated warehouse according to
the seventh embodiment of the invention;

Fig. 19 is a plan of a bottom frame structure provided for



- 43 5 June 2003 di sposed by way of being displaced on the other side of
the center 14A of the novable main body 14, in other words) being opposite
fromthe other surface of the ceiling rail unit ?. The upper portion of the
smal | -di anetral upper guide wheel 59 also slightly projects jhsgdds fromthe
top surface 13a of the upper franme stpucture 13. A pair of fall-preventive
menbers 93 and 93 are secured to right-left-directional both-side end
surfaces of the upper frane structure 13 above the novable main body 14.
Recessed cl earance 94 for accommodating the ceiling rail unit 9 is formed
bet ween thisedBdinesy déet it e -Yrahlentfioreaneabtoma 03l watehuisy walabéd upwar dl y
being open. A pair of guide rollers 19 and 19 nipping the ceiling rail unit
? are rdéhgt ABVgnséelie®dia a pair of vertical shafts 95 and 95 to the
front-rear external sides of the both-side fall-preventive nmenbers 93
facing the rec848ed?fohdih Pt iadddr 6¥RESED TTRN iKY @fbsdfAeAr B2k he

i nvention shown in_Figures 14 through 17) since the center 14A of the
movabl e YWiditn 1B§E9L 139 bR r BRS 13 taatids WaReheeRt e takeds tPhtheeiling rail
unit 7, the Qelivery device 10 can easily be installed. Wen the novabl e
mai n body"VE2*8%es on, the guide rollers 19 on both sides are guided to the

il il it 7 havj t i t 14A of
celling tail un (7 Mevkad tha SILS 18 BYRELMBTIERRRehE Con T 144 ©
t ed |t _of int tagt ,pf t i [ 1 19 wth th
generated s aglgeulsgloILEDA SONESt LS QUL LIS AR By e
d/ t . i X t i del, i t 16
ond!of Qo vaey, ol LOnhinpral YL RO ot e 1o T

concentr, o:;th tions 14A and 7A wit hout being dispersed,
and thugsﬁﬁﬁgq%%véglgeggg%g %Q%hfkgcan hardly incur distortion

Furthernore) wWagn 8LORPSR AELLAL i1S & ﬁngr,aaegiupm%eyctoifngégﬁgysréo&ﬁs e,

root portions) of the fall-preventive nenbers 93 connect to the guide

rol l ers 219 GARReL 1B8qak heehedy Oyt SUNSLARL hat i DENCE NG IR Rbns afKs {4w's) the

connection cannot be broken off. For exanple) even when the guide rollers

19 are damagefedt RBBefiakk- Prayent | vardthriebsads FésPectiisVekYueiBed NP
contact with lateral surfaces of the ceiling rail unit 7, thus securely

prevent id@idma harvakl eafbi irbodyy Ik dre0mvhal i a0 sime tiso 3t Be pefiewy, to the
right. Since the ceiling rail unit 7 is positioned between the

| ar ge- diweted alhelpRer 1gahdel Waee ! &i Sdaedndn5B8r a1k alwdrgs edeh 0d t i end of
the smal | -di ametral gui de wheel 59, the delivery device 10 can snoothly
nove on dadedd anipalsageeaust ninthieidpper iguade/odcel sl HeAive8B, denikd9 to
collide or cone into contact with the ceiling rail unit 7. In the sixth
enbodi nelfl icf dilspoisedehyi vay defcfrdreld dlvevellangaitsedif gmi de rollers 19
aligned in the right-left direction are respectively secured to the

cor r esparrdet ralinedr eoutei e nenbers 93. However, the invention may al so
provi de such an enbodi mrent by way of discretely securing the
fall-preventivet moYEels 9sianboednel yuideresifed sfan the dedpperypdetiam of

t he novabl e nain bod% 14.
10. The movable main body 14 structurally consists of a bottom

frame unit 11, a pair of struts 12 erected on the bottom frame
unit 11 in the front-rear direction X, in other words, in the
travelling direction, and an upper frame unit 13 interlinking tip
ends of these struts 13. A carriage 15 is disposed between these
struts 13 by way of freely ascending and descending itself. 1In
addition, a delivery tool 16 such as a fork and/or a conveyer
attached with a stopper means is disposed on the carriage 15 in

order to execute inward/outward delivery of load to and from



Figures 18 through 20 respectively illustrate the seventh enbodi nrent of the

i nvention. - 45 5 June 2003 A drive wheel 17 and a foll ower wheel 18
respectively being supported and guided by a floor rail unit 100 are
discretely secured to a bottomframe structure |1 in the fgqpie #pg rear

| ocations. In addition, pair of bottopgguide rollers 23 respectively being
guided to the floor rail unit 100 are discretely disposed in the front and
rear locations. The floor rail unit 100 has |-shaped cross section forned
by the faollow ng; an . J1ange 1 rmiting the drive and foll ower
wheel s 7 3§§‘ggé or%cégg|ﬁﬁ%)%g§ﬁFégtrF§%?e%ith fromthe upper portion and
the bottom gui de r t.Q. I i rew t.h fromboth sides;
a web nmenber 1 2d¥%£%§pﬁg§§”ﬁg?ﬁ§§@§§ i%g%ghgfgﬁf%gﬁflgkﬁqgwﬁgtygﬁ$Plange
103. A Rlihdkhiynplyfidi NOLITEHGS 10419000 102 OGN D RAsREAVLHCH W LN
dovet ai ' groove-torm openi ng one side are projectively set to both-side
surfaces @brt BRiYCH FROIDEIs Q2 1Y WRSpYSELT £R! il 8T 1Qea® BREECPion
recessed dovetail -groove-form coupling nenbers 106 open to the bottom are
respect ixvahy ther Bedué futdieo f 1Y Hokftbmdie k&R | @R ©M 1.he Abaliemygut{ gre. of
the bottom flange 103. The floor rail unit 100 is produced by nol di ng

al um ni uRfftod ie¥aBPbRal THEeidd XA FRMIOr §uilddd A &l U janGigt haitowphidg
menbers 106 are integrally nolded in the course of nolding the floor rai
unit 10QisOretellysuiépsesd oin tie Uppat-tkangeiddde dn thaof leger rail unit
100 is formed into a projected flange 10la outwardly projecting itself
beyond atpluedetrer 5 nebe rapger fixrameaniitngddet ect abl e obj ects to be
described | ater on. A downwardly extended rod nmenber 101b is fornmed on a
si de edge of the phoyectedFfg arfbhe thel&lodhersi teb doge Iofshialpedpenpest ed

fl ange - 46 5 June 2003 10la is formed by way of externally protruding
itsel f ectipmedehéchi heds¢ampd tlo ffloprt Méa sa diixtdyge ofenblee ROt that f| ange
103. The bottom surface of the projected fl ange 10la bei ng the inside

sur f ace agftst hwodoanharer yf bangndad tr.od Aneabero i 0ddntim if aaridd 26 seeve
itself as a fall-preventive roller receptive surface 101c. The floor rai
unit 100insdadiledi pg be thheiddowwr fqegcedr al webnporieiarns iins ogdegr tbabtn f oor
via a plurality of floor-rail supporting units 110 installed on floor at
pr edet erBAYRS Gamt EevaHBPLlERd hadd dlignedi caguppokramyrifitiad 2nd censived of an
anchor base 112 secured on floor via an anchor bolt 111 and a bracket 114
di sposedthfiF atiEox8hor base 112 via a connector 113 capabl e of adjusting
vertical position, by oBeriEing screw nmeans. The floor rajl unit 100 is
secured on the BCRCRETU1A2 S phRbrefiTiery YoPoL B8R cRY gt PREd ngo glupiniuny

i ncorporagte a cyl.indrical body.l%? er%gted on thg fnc or base 112, where a
pair of i PA& bb&i 8RO 5 A &y iP(gn&dPRATLRE TTYNNSEFT directi on.
External ,fthreads 115 and_internal threads.11? are forned in _each

oyl nar i Sh TRyt 2 ke’ B2 S Rg et ha b Bl B sFRhlenbodi es
118 scre coupl i h, e |, threads. 116, Fach .bolt 119 is
downwar d%&lcgoueﬁlcglg s\?’\ﬁgfl \# téacgggeasp%ﬁ{sﬂg“ﬁt&‘? - hgéé&%o‘éfyr{nem %é'tlcﬁ% afd }6? t he

bracket g;éhén@é%;rgwgdgng@Lng@nggggg{f@ﬁgh the internal threads.

Concretely, the integrally molded strut 12 comprises the
following; a cylindrical body 30 having rectangular cross
section, a plurality of projected corner rods 33 outwardly
projecting themselves in the front-rear and right-left directions
from four corners, and a plurality of projected center rods 35
outwardly projecting themselves in the front-rear direction X
from the center of the right-left direction Y on the front-rear-

directional external surfaces of the rectangular-sectional



When buil ding up the above structure, initially, the bracket 114 is nounted
on the correspondi ng nut bodies 118, and then the corresponding bolts 119
are:downwardly inserted in the respective bolt-holes to be coupled with the
internal threads 117 - 47 5 June 2003 by a predeterm ned aADYsYs Next,

t he nut bodies 118 coupled with externg threads 116 are shifted upwards)
and then the bracket 114 is ni pped by heads of the bolts 119 and the nut
bodi es 118. In consequence, the bracket 114 is secured at a predeterm ned
hei ght | evel against floor surface by nmeans of respective connectors 113. A
pair of {HMEriGed »ody Ne ihemesdapgu aﬁéf?c%ﬁ°§%ﬁuﬁﬁ%ﬁ?4£dﬁ&ﬂn§°iﬁ6 in
the bottom of the flﬁor rajl upit 100., A pair of PI%{ 120 are upwardly

i nser t ed®9 (FOGSESpBAIP N2 bDI YL HANES SEEPNBE™PRTY he' | T e §i3%0e O5BREi ons of
t he bracket, ,114. The floor. rail, unit 1Q0 is evenjually secured on the
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plate nuts [107. Likewse).plate nuts 108 and 109. are respectively inserted
in the fﬁt%ﬁ’ﬁ‘gg ﬁ@ﬁ%‘ef\é\%ﬁﬁf an@‘el q‘"%r-r?garoﬁlf)%f 1 e A &8 5¥r’t‘ﬁ% web
menber . Thus ach rup-contro] detect bpect 121 fagin si de

surfacellg% %he r%g%ﬁ%%gyy 1%%%:%%4 e tstg‘gufgggg?'g 1étxe""s"%iedeu"slutr ?gcé%o?hfhe web

member }Pﬁo,lgﬁvhzfe;ﬁrrem%gtwupkw Rkl 125, 1410 LI GO GRPHARAG L 1 ©

nut 108 ity of powersupply units respectively facing sufface

on the oflief, S et -bRE- Mol PRIES: 1hRa1C8Rt DPnS P Sh ded L he ot her-side
surface thereof by screwably coupling respective bolts 126 with

correspondi ng Al @ rBYkstéQ9: OnEXRIdaal3hY ab8SPES G 110 PRt S 126 therein.
The run-control detectable object 121 has L-shaped transverse section.

After extesfalduwidmsaabeng Ahs1ballli th22fi Bode €011 68RNANG QLLE hol e formed
on a side of the detectable object 121, the bolt 122 is screwably coupl ed

Wi th the;piededkdgel@8th pefSphéralinamddadnbsf aF& SEEdIG liRe rdehegt abl e
object 121 to lateral surface of the floor rail unit 100. A

vertical ;i fleetliavialudih@@dd it ekt £ o red R hieS £6pe Bl Ok the ifadle saRdasbsfage of
hori zontal plane of the detectable object 121. Availing of external surface
of the vesspeatd vl rredisi 0aknbtWadt vérti-redenai bec tidietlecimbltheswigree 121a
is formed by way of facing one side. The detectable object 121 is used for
di scont i heif gl ingit-ismedd afbe npch jenrtspeednten aods f3F eatfeictdvaly have
predeterm ned position, where the detectable object 121 is secured to a

pr edet er receangosatt icowsisnseheidengihiwilbs@rgi respeotivély Herfedoinr ahé unit
100. A run-control detection device 130 is installed below the bottomfrane
st ruct ur et4le apefinshe dddedofirgni tiee roidhdr- 123t -Theecviamtl mendevriscef 18he
freely faces the detectable surface 121a from |l ateral surface. The

det ect i ophelelteide IEmbers d€sand extqnnaldg pepieetinh thamsedyesodnetheic
tube unit for exanple, which xs installed to inner surface of a bracket 131
secured fEORhEr AR tifectdne Lo rtReiR S PPErHPPRES ©f FeRRAGEi¥E wedREnd®own
position in lateral direction. A current_ collector unit 132 is disposed

bel ow t h&SabRFsRtinkad, iwvddh1annar psracs iafy the E3liRdthrak RN of the

current collector, unit 132 are disposed in vertical alignnent in order that
Chey tan ol | aabTE b FIFo SR oRLERE~ 48 4t G P EEABORbI HP SR8 GPRpAE
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rear grooves 36 are formed in the right-left direction Y by way
of vertically being formed on both side surfaces (on a surface
and on the other surface) corresponding to the front-rear
direction X. The right and left surfaces for forming the front-
rear grooves 36 are respectively formed on right-left-directional

external guide surfaces 37 available for inhibiting right-left-

directional swing. On the other hand, front-rear-directional



pair of wheels 17 and 18 and bel ow the delivery device 10, where the
fall-preventive rollers 140 freely rotate thenselves by way ~f freely

com ng into contact with the projected flange 10l1a fromthe bottom side.
Concretely) a pair of right-left-directional - 49 5 Jung glpogol | er
shafts 141 are provided in the front and-rear positions and on the part of
the bottomfrane structure 11. The fall preventive rollers 140 are
respectively secured to these roller shafts 141. The fall-preventive

rollers At ae (38:0haPeagde it dd s 080 LhECLYL BRI Boggnlgct with the

fall-preventive rol receptive surface 101c fromthe bott Si de.

Accor di ng, 4,0 Jfig slxt%spm?.g%oglm%n%hmri Br&b 94 o 1§ téarrﬂughfaothéunni ng

operation of the delivery vice 10 can be executed very snoothly an

stably is thate dhenwheelsndlr 0l di8 218 o HPPRLI 88l Jud el o Bgt RGYPRE e

surface of the upper flange 101 and the lower guide rollers 23 are guided
to righted efinysivde iy bacRE-Plat mamganahasaengol-of%teh%rtm&eraﬂgl Lvery
of power and control signal to the delivery device 10 can snoothly be

execut ede yn AN ideBL UbAAL t¥u oDl (IrBCliRl ChENBLE S dife 1189 GYr kRO
collector unit 132 to slidably come into contact with corresponding rails

of the perv&secisaplcyntidirt rdds. 35Uid heyrmRde onCORE I §dcdXid rdxvairng 10pebatlon of
the delivery device 10 such as suspensi on of high-and-nedi um speed run and
fixi ng ofedhaiideldtiengldeuide sirfadqy Sdetenliarte phst tirdibdaingr ©pehrty be
executed by causing the detection device 130 to detect the detectable
surface dedm-difreichtdodefleswabge object 121. Since the projected flange 101a
i s di sposed above and outside of the detectable surface 121a of the

det ect abl e obj ditink2%, pdiist o 6f f vom - egrentrecbiondl admeirs rods183ana t he

| ower guide rollers 23 caused by their rotation or suspending dust fel
fromtherabp of nightaledtagedowas etfbre danmhdr Hhyl atlitarddnad. dhieedeient abl e
surface 121a, in other words, the detectabl e surface - 50 5 June 2003
121a canchabeitly sy facgisnédnbyhelusighiadeftr ddnpeliomel Hexfedthgblesrytr f ace
121a can nmaintain cl eanness for a'Iohg while. This in turn permts the

det ect i oh2devitteermad syripeepsebgingpianposife deevcibmi@ryioggcdsi1andall the
time, and thus, the system operation including running of the delivery

devi ce chh Bof rERanty read diEpryioe thmf Sheediskbrialr fiaovest parght f1 ow
of dust from side edges of the projected flange 1&é$ onto the detectable
surface 128PeAh Y&our@rPelepr LUERTRAY FyF oMhe TBBTANET ¢ 52 odetle SHdder od menber

105 for g, o {1, S edges L praerte [Lange doiol L i ¢

Furthermpre, oS NGe e 3nde Y98, oLl G Useheds T AlS%e v) of the
right-left grooves 40 are respectively formea on internal right-
left-directional guide surfaces 42 available for inhibiting
right-left~directional swing.

As described above, availing of the cylindrical body 30,
the first external front-rear-directional guide surfaces 38 and
the internal right-left-directional guide surfaces 42 are
respectively formed on the strut 12, wherein, availing of the
projected corner rods 33, the external right-left-direction guide
surfaces 37 and the internal front-rear-directional guide
surfaces 41 are respectively formed, and wherein, availing of the

projected center rods 35, the external right-left-directional



101la outwardly protrudes beyond the side edge of the |ower flange 103) dust
passed by side edges of the projected flange 10la can hardly deposit on the
bottom fl ange 103, thus preventing dust on the bottom flange 103 from
suspendi ng upward to adhere to or deposit on the detectabI%Jﬁﬁggﬁﬁe 121a.
In the event that either of the wheel $g17 and 18 is about to float itself
fromthe floor rail unit 100 on receipt of inpact stress generated by

accel eration, deceleration) high-speed run, or sudden stop of the running
operation of the delivery device in energenc¥§lthe fall-preventive rollers

140 di spfodidle SUIL2ER8 dheRPS e S5Ford §hFeRPSL cor Y TheGTcairaetianeh the
faIIprgventive raoll er Egce tive surtaci 121c fromthe potton1side, t hus
ef fect i VAR SAFEALFTigS P har SWRARECLAVERd 187FFDm f1 oati ng t hensel ves to

tual | t the deli devi 10, tself , - 51 5 ] 2003 f

Funni g of 7 hOT GHECPBF 1 ReciHa (1 FOUBRE U Br “RCEBT 4 B8 FHEPCalgAEn

nbodi X i.n_Fi 8 th h.2 d t endi d
menber | TOHIS S oPEInERL SHEE 180 o A Cor L PRe’ ) G TR geon8ta,
However )t e nuen gHiHEX £8 dHL% qgr%gghr?‘ tLpPJfOt:r-%filr un;t, 190

\ﬂt ed rod nenber 101b. T

di spensing h't he downwar dl'y exten he "sevent h
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fl ange 101a by way of outwardly protrudi ng beyond side edge o

flange 103 ;e dg"¥enhb0 FRYL&l s %Sfi(a\éidd_gn§b’cbh@ dd g leditle it 100 that
di sposes the side edge portion of the projected flange 10la at an inward

posi tiongf4,0mthe ;i4Qc8d08a Of g fife RRMFQRLE! 8998rd O s QUG the seventh

enbodi ment has introduced a detection device 130 conprising a limted

reflecti pnsdyGe PRt ?,qhea_&r LEcd e dINint thbhea et @SinON A8Wct8 o430 4By al so
conprise a normal reflection type photoel ectric tube unit. 52 What is

clai med ¢SerdspbiiBng0B83atkefs U8t Very dR%kGRehOE, USe Wildhtal eWt.omat ed
war ehouse, which conprising a novable main body consisting of a bottom

frame stdugdeitord savipgi inBib5st Inl SroAneekedo ose sar¢l it thahf sagessStructure
and a carriage capable of freely ascending and descending itself al ong one
of the fjontithncthieathe projected center rods 35 along the right-left

direction Y. The above swing-inhibiting rollers 20 and 21 are

respectively made from flexible resin such as polyurethane resin

for example.

As shown in Figures 1 through 3 and 6 through 8, an

elevator drive unit 50 is installed to one-side of the lower

frame structure 11, in other words, to the lower part of a

surface of one of the double struts 12. The elevator drive unit

50 winds and unwinds a pair of wire units. The drive unit 50

comprises the following; a support body 51 secured to the lower

part of a surface of one of the double struts 12, a reduction

gear unit 52 secured to the support body 51, a vertically erected

motor unit 53 (incorporating flange-type brake) installed above

the reduction gear unit 52 via linkage therewith, and a

cantilever drum 55 secured to an output shaft 54 extended from

the reduction gear unit 52. The drum 55 is opposite from one aof



surfaces of said struts in the front-and-rear direction corresponding to
the running direction of said novabl e nain body, wherein each of said
struts is integrally formed including a cylindrical body having a
rectangul ar cross section, a plurality of projected corner grgge sgBbers
outwardly projecting thenselves fromr % pective corners of said cylindrical
body in the front-and-rear and right- &7d-1 ef t directions) and projected
center rod members outwardly projecting itself outside in the front and
rear dir ctlon% fromthe E?nter f the ri nd;left direction on t he

S

front and'$ &SH°de EEARESshff &R%st B Phe o Itf’HEFléﬁl BRRET W‘T’&Féﬁﬁ one of

the struts .i.s 1eregcted. 2 the.botto ane structure, and rality of
SW ng- preﬁgﬂilve%rgﬁfgfglgﬂa axlsﬁgg q=xfﬁe°gagﬁfa%%t &S ﬁb éctively set
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one side of the right-left direction Y against the drum 55.

Wire winding surface of the drum 55 is divided into two
parts in the right-left direction Y so that a pair of wires
consisting of the first wire unit 57A and the second wire unit
57B can respectively be wound on and unwound from the two
discrete parts in which hericoidal wire guide grooves are formed
based on a predetermined pitch.

The wire units 57A and 57B are elongated upward, and then,
as shown in Figures 1, 2, and 4, both wire units are wound on a
pair of large-diametral upper guide wheels 58A and 58B secured to
an edge portion of the upper frame structure 13. After being
drawn QOwnward, the first wire unit 57A is linked with an end
portion of the carriage 15. 1Initially, the second wire unit 57B
is wound on a small-diametral upper guide wheel 59 secured to the
other end of the upper frame structure 13, and then, after being
drawn downward, the second wire unit 57B is linked with the other
end of the carriage 15.

As shown in Figures 1 through 3 and 6 through 8, a pair of
lower guide wheels 60A and 60B are installed above and close to
the elevator drive unit 50. A pair of right-left brackets 62 are
secured to the strut via a pair of bolt nuts acting upon a pair
of dovetail grooves 34. A support shaft 63 along the right-left-

directional axis 56 is secured between the right and left



53 5 June 2003 bottom franme structure and a pair of struts erected on said
bottomfrane structure and a carriage capable of freely ascendi ng and
descending itself along one-side surfaces of said struts in the
front-and-rear direction corresponding to the running diregtjurdb said
novabl e mai n body, conprising an el evatpor drive unit for winding and

unwi nding wires disposed at a | ower part of the other surface of the struts
in order to link a pair of wires elongated fromthe elevator drive unit to
t he carriagg éia g plurality of upper guide wheels provided on the top
portioanF f&SnBoabl e main body, a pair of front-and rear grooves forned

in the vertical ditectjon at_|east on the er ces of .the ruts, and
a pair of |owef ﬁl“(ieo%‘/\hi;oe T BSEH \?8??/ ?éfgt%ﬁ‘f;gé{%ﬁg\?e eﬁﬁgfg%i@;&t or
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direCtiQQ%lag5QQ¥e§f bearings 64A and 64B. The bearings 64A and 64B
respectively cause the lower guide wheels 60A and 60B to freely
rotate themselves, and yet, cause these guide wheels 60A and 60B
to automatically reciprocate themselves in the direction along
the right-left-directional axis 56 by applying lateral-
directional force of the wire units 57A and 57B generated while
winding or unwinding these wires 57A and 57B via the drum 55.
The bearings 64A and 64B respectively comprise core metal 65A and
65B respectively being secured to the lower guide wheels 60A and
60B and stroke ball bearings 66A and 66B respectively being
interposed between the core metals 65A and 65B and the support
shaft 63.

The lower guide wheels 60A and 60B are respectively so
disposed that peripheral domains of the lower guide wheels 60A
and 60B on the part of the strut 12 can discretely protrude into
a pair of front-rear grooves 36. As shown in Fig. 5 with virtual
lines and in Fig. 6, a plate cover 67 externally concealing the
front-rear grooves 36 accommodating the wire units 57A and 57B is
secured on the part of the strut 12. The cover 67 is secured to
the strut 12 with fixing means that acts upon the dovetail
grooves 34.

As shown in Figures 1 through 3 and 6 and 7, a running
drive unit 70 linked with the drive wheel 17 is secured to lower

part of an end of the lower frame structure 11, in other words,



3. A delivery device for use with an automated warehouse as set forth in
Claim2, wherein the elevator drive unit conprises a drum arranged to be
rotatable on a right-and left directional axis being orthogonal to the
front-and-rear direction in order that the wres el ongatedsfjadoge drum
are respectively linked to the carriage via the upper guide wheels disposed
on the top portion of the novable main body, and | ower guide rollers

di sposed to be freely novable in the direction 54 5 June 2003 al ong the
right-and-left-directional axis. 4. A delivery device for use with an

aut onat efo we? e R tag fs @t spgfeme i of ang Af3 theoRprPirngt Bubs ub i i tBheof

beari ngs di sposed between %Be Iomerﬁgyide wheel s and, supporting shafts
thereof FRPBFRErATHE YHE "OnEPPGUT TE e d8T VESNn 2FebPPr BRBPRT | el3fes in
t he direﬁtion,al ng the right-and Isét,direqtignal axi s thereof by applying
a | ater aFeBF T ERY Vepor@ETEA Nt hRe VAT RS g8 dPedoRPTERRS 1# et othe

drum w nds or
gear units 71 secured to the support body 51 and a vertically

erected drive means such as a motor (incorporating flange-type
brake) secured onto the reduction gear unit 71 in linkage
therewith. The drive unit 70 is secured to the other side of the
right-left direction Y against the drum 55.

A box-form cover unit 75 is secured to one of the struts
12 with fixture means acting upon the dovetail grooves 34. The
box-form cover unit 75 not only externally conceals the wire
units 57A and 57B in a range from the lower guide wheels 60A and
60B to the elevator drive unit 50, but it also externally
conceals the elevator drive unit 50 and the running drive unit 70
as well. The reference numerals 78 and 79 respectively designate
a controller unit and a ladder.

Referring to Figures 1 through 8, systematic operation of
the delivery device according to the first embodiment is
described below.

In the course of assembling the delivery device, each
strut 12 can readily be erected on the bottom frame structure 11
without particularly minding the way of orientation to be 90
degrees or 180 degrees, but the struts 12 can be erected merely
by aligning the long-side members 31 in the front-~rear direction
X. The carriage 15 is disposed between the double struts 12 by
coupling the right-left-directional swing-inhibiting rollers 20

with the front-rear grooves 36 and by enabling the front-rear-



unwi nds the wires. 5. A delivery device for use with an automated war ehouse
as set forth in any of Clains 2 through 4, conprising a cover set to one
side of the struts in order to externally conceal wires in a range fromthe
| ower guide wheels to the elevator, drive unit. 6. A delivefy,doypce for
use with an automated warehouse asset §oprih in any of Clains 2 through 5,
conprising a cover set to one side of the struts in order to externally
conceal the front-and-rear directional grooves. 7. A delivery device for
use with an autonated warehouse as set forth in any of Clains 2 through 6,
wher ei ndt Fec bdetdn faldme revrndiyrerahle 88 pd e ARiRi Aenhkek| ¢l Bupdm t ed
and guided by a floor_rail unit, the elevator drjve 55 5 June 2003 unit

consi st §26P"3 &F tST IS fF BPpdseradf Font i mrrkigwide sydfane 39.

A pair of wire units 57A and 57B are respectively
installed to the strut structure after once removing the
concealing covers 67 and 75 therefrom. Since the drum 15 is of
open-sided form, the wire units 57A and 57B can easily be wound
on the drum 55 via the open side, and yet, inspection and
maintenance work can readily be executed via the open side of the
drum 55. Next, the wire units 57A and 57B are discretely coupled
with the lower guide wheels 60A and 60B from the strut side.
Next, the wire units 57A and 57B are discretely installed in the
front-rear grooves 36 from the outer side, and then the wires 57A
and 57B are respectively engaged with the upper guide wheels 58A,
58B, and 59 from the top side. Then, the wires 57A and 57B are
discretely elongated downward before being linked with the
carriage 15. Finally, the concealing covers 67 and 75 are
respectively secured to the original positions.

According to the structure of the delivery device, the
elevator drive unit 50 and the running drive unit 70 are disposed
on both sides in the right-left direction Y across the drum 55 of
the elevator drive unit 50 in the vertical-directional
arrangement. This in turn permits the delivery device 10 to
contract own lateral width and front-rear-directional length.

Based on operating instructions transmitted via a running
power unit (not shown), the delivery device 10 causes the movable
main body 14 to run itself on a predetermined route 5 via the

running drive unit 70 and also causes the delivery instrument 16



el evator driver disposed on one side of the drumin the right and-Ileft
direction, and a running drive unit linked to the running wheels is

di sposed- on the other side of the drumin the right-and-left direction.

A delivery device for use with an automated warehouse as s fg5ﬁ% in any
of Clainms 2 through 7, conprising a pais of struts disposed int
front-and-rear direction, a carriage di sposed between the struts, and a
plurality of mﬁres discretely linked to the carriage by way of being

separat oy 1A g eont aNE [ LSl o0py &iofugleld very gevice for use

with an autonate war ehouse as se In an alns 2 rough 8,
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for use wth an automated warehouse as set forth in any of al ms "2 through
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and- Ieft directional front-and-rear grooves are formed on the other “side
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of right-and-left grooves formed on

these systematic operations in linkage with each other, the

delivery device 10 can follow up inward/outward delivery of load

8 to and from an objective storage room 2 of the corresponding

shelf 1.

While the movable main body 14 moves on, since the
wheels 17 and 18 are supported and guided by the floor rail unit
6 and yet the guide rollers 19 are guided by the ceiling rail
unit 7, the movable main body 14 can stably move on itself
without fear of incurring overturn at all. Certain force
motivating the struts 12 to tilt themselves in the front-rear
direction X caused by shock occurring at the moment of
acceleration, deceleration, and stopping movement of the delivery
device 10 can securely be received by the bottom frame structure
22 in addition to reinforcing structure formed by means of the
projected corner rods 33 projecting themselves in the front-rear
direction X from the cylindrical body 30. Since the long-side
members 31 of the cylindrical body 30 are disposed in the front-
rear direction X, availing of sufficient length of the long-side
members 31, stress to motivate the sruts 12 to tilt themselves in
the front-rear-direction X cam more securely be received. Thus,
the struts 12 can stably be erected on the bottom frame structure
11 without fear of tilting themselves in the front-rear direction

X.



both right-and-left-directional side surfaces in the vertical direction,

pair of

right-and-left-directional guide surfaces forned fromthe

right-and-1eft surfaces of the pair of front 56 5 June 2003 and-rear

grooves
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53 is transmitted to the output shaft 54 via the reduction gear
unit 52 to rotate the drum 55 in the normal or reverse direction,
and then, availing of the normal-directional rotation or the
reverse-directional rotation of the drum 55, the wires 57A and
57B are jointly wound on or unwound from the drum 55 to provide
the wires 57A and 57B with movable force, and then, movement of
the wires 57A and 57B are jointly transmitted to the carriage 15
via the upper guide wheels 58A and 58B to generate lifting or
lowering movement of the carriage 15.

While the carriage 15 ascends or descends, a pair of
right-left-directional swing preventive rollers 20 aligned on
both sides are led to the right-left-~-directional guide surfaces
37 provided on both external sides, and then, a pair of front-
rear-directional swing preventive rollers 21 are guided to the
second external front-rear-directional guide surfaces 39. As a
result, the carriage 15 can smoothly perform lifting or lowering
operation without accidentally swinging itself under stable
guidance of a pair of struts 12. Even when the right-left
directional swing preventive rollers 20 forcibly hit against the
right-left~directional guide surfaces 37 disposed outside of the
right-left direction Y, by virtue of the reinforcing structure
formed by rectangular rods of the projected corner-rod unit 33,
distortion can hardly be generated.

In addition, stress that motivates the struts 12 to tilt
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struts in the front-and-rear direction corresponding to the running
direction of said novable main body, conprising a pair of struts erected on
the. bottom franme structure, and a carriage unit which is capable of freely
ascendi ng and descending itself and di sposed on one-side sufacgomf the
struts in the front and-rear directiomngorresponding to the running
direction of the novable nmain body, conprising an elevator drive unit for
wi ndi ng and unwi nding wires disposed at a | ower portion of the other side
surfaces of the struts in order that a plurality of wires elongated from
the el evhropseftyase ldhltthealréghésb%h"\‘/’eq%PWnH 8 &hpl BeAERE o of
right-and-left guide wheels disposed 57 ~ 5 June 2003 above the novabl e
mai n bod§hahtirhidie idfdéyers LABLEYPSIGS dmi thesaiahhnl bt vhisat ivai Ny

di scretel dlggosed on resgegtlve ri €3 of . the center of the
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projecting themselves in the right-left direction Y from the
cylindrical body 30 of the struts 12.

Since helicoidal wire-guiding grooves are formed on the
drum 55, the wires 57A and 57B are wound on and unwound from the
drum 55 so that the wires 57A and 57B in the innermost layer can
be wound on or unwound from the drum 55 helicoidally and
automatically. Owing to guidance via helicoidal surfaces formed
by surface of the innermost wires, winding of the wires can be
helicoidally and automatically executed from the second inner
layer on. While the drum 55 winds or unwinds the wires 57A and
57B, lateral-directional stress is generated in local domains
of the wires 57A and 57B close to the drum 55.

When lateral-directional stress is generated, the lower
guide wheels 60A and 60B rotatably being supported by the bearing
units 64A and 64B are respectively shifted to one side affected
by lateral-directional stress via a pair of stroke ball bearings
66A and 66B. In other words, lateral-directional stress causes
the lower guide wheels 60A and 60B to automatically reciprocate
themselves in the direction along the right-left directional axis
56. In consequence, helicoidal winding and unwinding of the
wires 57A and 57B onto and from the drum 55 can be executed
smoothly without obstruction. Since the lower guide rollers 60A

and 60B reciprocate themselves within width of the front-rear-



pair of right and left guide rollers for nipping the ceiling rail unit and
a plurality of fall-preventive nenbers capabl e of accommodating the ceiling
rail unit, respectively being provided on the upper portion of the novable
mai n body. 12. A delivery device for use with an automat edsygieivogse as set
forth in Claim1l, wherein the pair _ofygstruts are disposed in the
front-and-rear direction and |inked at the upper ends by neans of an upper
frame structure, the carriage is disposed between the struts, a pair of
right-and-1eft. wires are respectively und on .a, paiyf.of_right | eft
base- si lﬁeucftecm\ﬁnleélrs?oggts tﬁg’t %cﬁipppe°rr YoRge of; Fﬁgtﬁ%ge%né?gea%ﬂ%«gaof t he
el evat or | .t e_ri 2 -l efit - directiaqna Lres . is linked with

t he carr?é%ﬁg%yéﬂgig &Eeao%%g}tiggr#{éﬁﬁﬁI%ﬁaﬁ é??eg?%%%a u%é%e§#¥§%ﬁ§und on

a free-sgge g %M%q'ngs%ekgegbﬁgﬁpem LARRLSLEHE L Ol Gy S gl%sg%femt €

fromthe elevator drive unit an |1 nk to the carriage uni
cl earancgri gnd of iRt -Relawegrobbesbgge- si de guide wheels, and the free-side

gui de wheel is disposed at the other side with respect to the center of the

movabl e main boglyile being lifted or lowered, the wires 57A and 57B
respectively shift themselves inside of the front-rear grooves 36
in a range from the large-diametral upper guide wheels 58A and
58B to the lower guide wheels 60A and 60B. Since external side
of the front-rear grooves 36 is fully concealed by a plate cover
67, the grooves 36 are totally invisible from all directions,
thus generating neat appearance. Furthermore, the external plate
cover 67 prevents operators and those which are located in
peripheral locations from coming into contact with the internal
mechanism, and yet, even the slightest amount of oil scattered
out of the swingable wires 57A and 57B can securely be shielded
by a box-form cover 75 and the struts 12,

Although the movable main body 13 is apt to tilt itself
towards the elevator driver 53 of the elevator drive unit 50
because of suspension force of the wires 57A and 57B, part of
tilting stress can be absorbed by load on the part of the running
drive unit 70 disposed on the opposite side of the elevator
driver 53.

According to the first embodiment of the invention thus
far described, the elevator drive unit 50 and the running drive
unit 70 are discretely installed on both sides in the right-left
direction Y across the drum 55 secured to the center position.

The invention however also provides such an embodiment for



58 5 June 2003 13. A delivery device for use with an autonmated war ehouse as
set forth in Claim1ll, conprising a single strut arranged to connect a
plurality of wires froma plurality of guide wheels to the carriage. 14. A
delivery device for use with an autonated warehouse as set fqrthopp any of

Cains 11 through 13, conprising a paig7af right-and-left guide rollers are
to the fall-preventive nenbers. 15. A delivery device for use with an
aut omat ed war ehouse, which is capable of freely running itself on a
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bei ng supp and gui de l'oor “rai’l” unrt having -sHﬁpE r oss

section,]§qﬂij§h@gﬁgcggy£?1$$y_of det ect abl e objects each having a

det ect abl e surface ing laterally and secured to a |ateral surface of a
web portion, aAccording to the first embodiment, both the plate-form

cover 67 and the box-form cover 75 have been introduced.
Nevertheless, the invention also provides such an embodiment by
way of dispensing with either of the plate-~form cover 67 and the
box-form cover 76 or the both. In the first embodiment, the
lower guide rollers 60A and 60B are disposed so that they can
freely reciprocate themselves in the right-left direction Y.
However, the invention also provides such an embodiment by way of
permitting the lower guide wheels 60A and 60B to solely rotate
themselves around the supporting shaft 63 without being able to
shift themselves in the right-left direction Y. Furthermore, in
the first embodiment, the lower guide wheels 60A and 60B can
freely and automatically reciprocate themselves in the right-left
direction Y. However, the invention also provides such an
embodiment to cause the lower guide wheels 60A and 60B to
forcibly be shifted to the left and to the right.

Figures 9 and 10 respectively illustrate cross-sectional
views of a delivery device B0 according to the second embodiment
of the invention. According to the second embodiment, the
delivery device 80 merely uses a single strut 12, The strut 12
is equipped with a square cylindrical body 30. A plurality of
rollers are secured to plural locations on the part of a carriage
81 in the vertical direction including the following; an external
front-rear-directional swing preventive roller 82 to be led to

the second external front-rear-directional guide surface 39; a



projective flange nenber fornmed fromone aide of the upper frame structure
to be outwardly projecting itself outside of a range in which the
detect abl e objects are set, and a running control detection device capable
of freely facing laterally each of the detectable surface ang.ggdurality
of fall preventive rollers capable of fgeely conmng into contact with the
projective flange nenber from bel ow) respectively being provided bel ow t he
del i very devi ce. 59 5 June 2003 16. A delivery device for use with an

aut omat ed war ehq as t forth in . daim1il5 co rising a.downwardly
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surfaces 41; and a pair of internal right-left-directional swing
preventive rollers 84 disposed in the right-left direction Y,
which are respectively to be led to a pair of internal right-
left-directional guide surfaces 42. In the second embodiment of
the invention, the single strut 12 is nipped by the front-rear-
directional swing preventive rollers 82 and 83 along the front-
rear direction X and also by the internal right-left-directional
swing preventive rollers 84 along the right-left direction Y,
According to the second embodiment shown in Figures 8 and
9, lifting and lowering movement of the carriage 81 is smoothly
executed without accidentally swinging itself by guiding the
external front-rear swing preventive roller 82 onto the second
external front-rear-directional guide surface 39, by guiding the
internal right-left-directional swing preventive rollers disposed
in the right~-left direction onto a pair of internal right-left-
directional guide surfaces 41, and also by guiding the internal
right-left-directional swing preventive rollers 84 disposed in
the right-left direction onto a pair of internal right-left-
directional guide surfaces 42, 1In consequence, even when the
internal front-rear-directional swing preventive rollers 83
forcibly hit against a pair of front-rear-directional guide
surfaces 41 outside of the right-left direction Y, owing to
reinforcing structure formed by rectangular rods of a projected

corner-rod unit 33, no distortion can be generated.
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roller 85 onto an external right-left-directional guide surface
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cal ca

37, and also by way of guiding a pair of internal front-rear-
directional swing preventive rollers 83 aligned in the right-left

direction Y onto a pair of internal front-rear-directional guide
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surfaces 41. ven when the external right-left-directional swing
preventive roller 85 forcibly hits against the external right-
left-directional guide surface 37 disposed outside of the front-
rear direction X, and yet, even when the internal front-rear-
girection swing preventive rollers 83 forcibly hit against the
internal front-rear-directional guide surfaces 41 disposed
outside of the right-left direction Y, owing to reinforcing
structure formed by rectangular rods of the projected corner rod
unit 33, no distortion can be generated.

Fig. 12 illustrates the fourth embodiment of the
invention as another exemplified variation from the second
embodiment shown in Figures 9 and 10. According to the fourth
embodiment, lifting and lowering movement of the carriage 81 can
be executed very smoothly without accidentally swinging itself
under guidance of a strut 12 by way of guiding an external front-
rear-directional swing preventive roller 82 onto an external
first front-rear-directional guide surface 38, by way of guiding
a pair of internal front-rear-directional swing preventive
rollers 85 aligned in the right-left direction Y onto a pair of
internal front-rear-directional guide surfaces 37, and also by
way of guiding a pair of internal right-left-directional swing
preventive rollers 84 aligned in the right-left direction Y onto
a pair of internal front-rear-directional guide surfaces 41.

Fig. 13 illustrates the fifth embodiment of the invention
as a still further exemplified variation from the second

embodiment shown in Figures 9 and 10. According to the fifth

embodiment, ascending and descending movement of the carriage 81
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L% ();an also be executed very smoothly without accidentally swinging
itself under guidance of a strut 12 by way of guiding an external
front-rear swing preventive roller 82 onto an external first
front-rear-directional guide surface 38, by guiding a pair of
internal front-rear-directional swing preventive rollers 83 onto
a pair of internal front-rear-directional guide surfaces 41, and
also by way of guiding a pair of internal right-left-directional
swing preventive rollers 84 aligned in right-left direction Y
onto a pair of internal right-left-~-directional guide surfaces 42.

The first through fifth embodiments of the invention
described above have respectively introduced rectangular rods for
composing the projected corner-rods 33 externally projecting
themselves in the front-rear and right-left directions. However,
the invention may also provide plate~form corner rods 33
projecting themselves in the front-rear and right-left
directions. Although the strut 12 has cross section being
symmetric in the front-rear and right-left directions, the cross
section may not necessarily be symmetric, but partial deformation
or addition of other components to part of the strut 12 is also
possible,
Figures 14 through 17 respectively illustrate the sixth

embodiment of the delivery device according to the invention. A
pair of wire units 57A and 57B led from a pair of lower guide
wheels 60A and 60B respectively elongate themselves upwards
before being wound on a pair of large-diametral upper guide

wheels (i.e., base-side guide rollers) respectively being aligned

in the right-left direction and secured to an upper frame
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secured to the upper frame structure 13, where the large-

diametral upper guide rollers 58A and 58B are discretely disposed

to the left and to the right across the center 14A of a movable

main body 14. In consequence, clearance 91 capable of

accommodating a ceiling rail unit 7 is formed between internal

surfaces of the opposite upper guide wheels 58A and 58B.

The large-diametral upper guide wheels 58A and 58B are
respectively so disposed that the upper portions of the guide
wheels slightly project themselves from the top surfaces 13a of
the upper frame structure 13, Thus, the bottom surface 9a (or
ceiling surface) of a beam member 9 securing the ceiling rail
unit 7 thereto and the top surfaces 13a of the upper frame
structure 13 can sufficiently gain access to each other.

The first wire unit 57A wound on the large-diametral upper
guide diametral upper guide wheels 58A is initially elongated
downward before being linked with the carriage 15. The second
wire unit 57B wound on the other large-diametral upper guide
wheels 58B is initially wound on a small~diametral upper guide
wheel (i.e., a free-side guide wheel) 59 secured to the upper
frame structure 13 on a side remote from an elevator drive unit
50. After being elongated downward, the second wire unit 57B is
linked with the carriage 15.

The small-diametral upper guide wheel 59 is secured to a

free-side wheel shaft 92 secured to the upper frame structure 13

by way of freely rotating itself. The upper guide wheel 59 is
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center 14A of the movable main body 14, in other words, being
opposite from the other surface of the ceiling rail unit 7. The
upper portion of the small-diametral upper guide wheel 59 also
slightly projects itself from the top surface 13a of the upper
frame structure 13.

A pair of fall-preventive members 93 and 93 are secured to
right-left-directional both-side end surfaces of the upper frame
structure 13 above the movable main body 14. Recessed clearance
94 for accommodating the ceiling rail unit 7 is formed between
the both-side fall-preventive members 93 and 93 by way of
upwardly being open. A pair of guide rollers 19 and 19 nipping
the ceiling rail unit 7 are rotatably secured via a pair of
vertical shafts 95 and 95 to the front-rear external sides of the
both~side fall-preventive members 93 facing the recessed domain
94, According tq the sixth embodiment of the invention shown in
Figures 14 through 17, since the center 14A of the movable main
body 14 correctly matches the center 7A of the ceiling rail unit
7, the delivery device 10 can easily be installed.

When the movable main body 14 moves on, the guide rollers
19 on both sides are guided to the ceiling rail unit 7 having the
center 7A exactly matching the center 14A of the movable main
body 14. In consequence, even when stopper action is generated
as a result of intense contact of the guide rollers 19 with the
ceiling rail unit 7 caused by biased load occurred in the course

of inward and/or outward delivery of load by protruding a

delivery instrument 16 in lateral direction for example, impact
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connected to the guide rollers 19 cannot be affected by
substantial bending moment, and thus, the connection cannot be
broken off. For example, even when the guide rollers 19 are
damaged, the fall-preventive members 93 respectively come into
contact with lateral surfaces of the ceiling rail unit 7, thus
securely preventing the movable main body 14 from falling down to
the left or to the right.

Since the ceiling rail unit 7 is positioned between the
large-diametral upper guide wheels 58A and 58B and alongside of
an end of the small-diametral guide wheel 59, the delivery device
10 can smoothly move on itself without causing the upper guide
wheels 58A, 58B, and 59 to collide or come into contact with the
ceiling rail unit 7.

In the sixth embodiment of the invention described above,
a pair of guide rollers 19 aligned in the right-left direction
are respectively secured to the corresponding fall-preventive
members 93. However, the invention may also provide such an
embodiment by way of discretely securing the fall-preventive
members 93 and the guide rollers 19 onto upper portion of the
movable main body 14.

Figures 18 through 20 respectively illustrate the seventh

embodiment of the invention.
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discretely secured to a bottom frame structure 11 in the front
and rear locations. 1In addition, pair of bottom guide rollers 23
respectively being guided to the floor rail unit 100 are
discretely disposed in the front and rear locations.

The floor rail unit 100 has I-shaped cross section formed
by the following; an upper flange 101 permitting the drive and
follower wheels 17 and 18 to come into contact therewith from the
upper portion and the bottom guide rollers 23 to respectively
face therewith from both sides; a web member 102 installed in the
vertical direction; and a bottom flange 103. A plurality of
fixing members 104 and 105 each being provided with dovetail-
groove-form opening one side are projectively set to both-side
surfaces of the web member 102 in the vertical direction. A pair
of recessed dovetail-groove-form coupling members 106 open to the
bottom are respectively formed in the right-left direction on the
bottom surface of the bottom flange 103. The floor rail unit 100
is produced by molding aluminium for example. The fixing members
104 and 105 and the coupling members 106 are integrally molded in
the course of molding the floor rail unit 100,

One of surfaces of the upper flange 101 of the floor rail
unit 100 is formed into a projected flange 10la outwardly
projecting itself beyond a predetermined range for securing
detectable objects to be described later on. A downwardly
extended rod member 101b is formed on a side edge of the

projected flange 10la. The side edge of the projected flange
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10la is formed by way of externally protruding itself by a
predetermined length L from the side edge of the bottom flange
103. The bottom surface of the projected flange 10la being the
inside surface of the downwardly extended rod member 101lb is
formed to serve itself as a fall-preventive roller receptive
surface 101lc.

The floor rail unit 100 consisting of the above structural
components is secured on floor via a plurality of floor-rail
supporting units 110 installed on floor at predetermined
intervals. Each floor-rail supporting unit 110 consists of an
anchor base 112 secured on floor via an anchor bolt 111 and a
bracket 114 disposed on the anchor base 112 via a connector 113
capable of adjusting vertical position by operating screw means.
The floor rail unit 100 is secured on the bracket 114.

A plurality of connectors 113 respectively incorporate a
cylindrical body 115 erected on the anchor base 112, where a pair
of cylindrical bodies 115 are aligned in the right-left
direction. External threads 115 and internal threads 117 are
formed in each cylindrical body 115. The bracket 114 is secured
on a pair of nut bodies 118 screwedly coupled with each external
threads 116. Each bolt 119 is downwardly coupled with a
corresponding bolt-hole formed at an end of the bracket 114 by
screwedly being engaged with the internal threads.

When building up the above structure, initially, the
bracket 114 is mounted on the corresponding nut bodies 118, and
then the corresponding bolts 119 are downwardly inserted in the

respective bolt-holes to be coupled with the internal threads 117
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external threads 116 are shifted upwards, and then the bracket
114 is nipped by heads of the bolts 119 and the nut bodies 118.
In consequence, the bracket 114 is secured at a predetermined
height level against floor surface by means of respective
connectors 113. A pair of plate-nuts 107 are inserted in a pair
of junction domains 106 in the bottom of the floor rail unit 100.
A pair of bolts 120 are upwardly inserted in corresponding bolt
holes formed in the intermediate portions of the bracket 114,
The floor rail unit 100 is eventually secured on the bracket 114
after securely coupling the bolts 120 with the corresponding
plate nuts 107,

Likewise, plate nuts 108 and 109 are respectively inserted
in the fixing members 104 and 105 formed on both-side surfaces of
the web member 102. Thus, each run-control detectable object 121
facing a side surface of the web member 102 can be secured to a
side surface of the web member 102 by screwably coupling a bolt
122 with the corresponding plate nut 108. A plurality of power-
supply units 125 respectively facing surface on the other side of
the web member 102 can be secured to the other-side surface
thereof by screwably coupling respective bolts 126 with
corresponding plate nuts 109 by externally inserting the bolts
126 therein.

The run-control detectable object 121 has L-shaped
transverse section. After externally inserting the bolt 122 in a
corresponding bolt hole formed on a side of the detectable object

121, the bolt 122 is screwably coupled with the plate nut 108
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before securing the detectable object 121 to lateral surface of
the floor rail unit 100. A vertical-directional broad-width
domain is formed on a free end-surface of horizontal plane of the
detectable object 121, Availing of external surface of the
vertical-directional broad-width domain, a detectable surface
121a is formed by way of facing one side. The detectable object
121 is used for discontinuing high-speed and medium-speed run and
for setting a predetermined position, where the detectable object
121 is secured to a predetermined position in the lengthwise
direction of the floor rail unit 100,

A run-control detection device 130 is installed below the
bottom frame structure 11 and the bottom guide roller 23, The
detection device 130 freely faces the detectable surface 121a
from lateral surface. The detection device 130 consists of a
limited reflection type photoelectric tube unit for example,
which is installed to inner surface of a bracket 131 secured to
the bottom frame structure 11 by way of freely adjusting own
position in lateral direction. A current collector unit 132 is °
disposed below the delivery device 10. A plurality of collector
elements of the current collector unit 132 are disposed in
vertical alignment in order that they can slidably come into
contact with corresponding rails of the power~supply unit 125.

A pair of fall-preventive roller 140 are provided near a
pair of wheels 17 and 18 and below the delivery device 10, where
the fall-preventive rollers 140 freely rotate themselves by way

of freely coming into contact with the projected flange 10l1a from

the bottom side. Concretely, a pair of right-left-directional
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roller shafts 141 are provided in the front and rear positions
and on the part of the bottom frame structure 11. The fall-
preventive rollers 140 are respectively secured to these roller
shafts 141. The fall-preventive rollers 140 are so disposed that
they can freely come into contact with the fall~preventive roller
receptive surface 101lc from the bottom side.

According to the seventh embodiment shown in Figures 18
through 20, running operation of the delivery device 10 can be
executed very smoothly and stably in that the wheels 17 and 18
are supportedly led to the upper surface of the upper flange 101
and the lower guide rollers 23 are guided to right-left side
surfaces of the upper flange 10l1. Furthermore, delivery of power
and control signal to the delivery device 10 can smoothly be
executed by causing a plurality of collector elements of the
current collector unit 132 to slidably come into contact with
corresponding rails of the power-supply unit 125. Furthermore,
control of running operation of the delivery device 10 such as
suspension of high-and-medium speed run and fixing of the
delivery device at a predetermined position can properly be
executed by causing the detection device 130 to detect the
detectable surface 12la of the detectable object 121.

Since the projected flange 10la is disposed above and
outside of the detectable surface 121a of the detectable object
121, dust of worn elements of the wheels 17/18 and the lower
guide rollers 23 caused by their rotation or suspending dust fell

from the top of the automated warehouse can hardly adhere to the

detectable surface 121a, in other words, the detectable surface
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As a result, the detectable surface 121a can maintain
cleanness for a long while. This in turn permits the detection
device 130 to precisely detect the detectable surface 12a all the
time, and thus, the system operation including running of the
delivery device can correctly and stably be controlled.

Furthermore, straight flow of dust from side edges of the
projected flange 10la onto the detectable surface 12a can
securely be prevented by the downwardly extended rod member 101b
formed on the side edges of the projected flange 10la, thus
inhibiting suspending dust from easily gaining access to the
detectable surface 121a

Furthermore, since the side edge of the projected flange
101a outwardly protrudes beyond the side edge of the lower flange
103, dust passed by side edges of the projected flange 10la can
hardly deposit on the bottom flange 103, thus preventing dust on
the bottom flange 103 from suspending upward to adhere to or
deposit on the detectable surface 121a.

In the event that either of the wheels 17 and 18 is about
to float itself from the floor rail unit 100 on receipt of impact
stress generated by acceleration, deceleration, high-speed run,
or sudden stop of the running operation of the delivery device in
emergency, the fall-preventive rollers 146 disposed near the
wheels 17 and 18 quickly come into contact with the fall-
preventive roller receptive surface 10lc from the bottom side,

thus effectively preventing the wheels 17 and 18 from floating

themselves to eventually prevent the delivery device 10 itself
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from running off the route or incurring overturn.

According to the seventh embodiment shown in Figures 18
through 20, a downwardly extending rod member 10lb is formed on
the side edge of the projected flange 10la. However, the
invention may also provide such a floor rail unit 100 dispensing
with the downwardly extended rod member 101b. The seventh
embodiment of the invention provides side edge portion of the
projected flange 10la by way of outwardly protruding beyond side
edge of the bottom flange 103. The invention may also provide
such a floor rail unit 100 that disposes the side edge portion of
the projected flange 10la at an inward position from the side
edge of the bottom flange 103. Although the seventh embadiment
has introduced a detection device 130 comprising a limited
reflection type photoelectric tube unit, the detection device 130

may also comprise a normal reflection type photoelectric tube

unit.
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What is claimed is:

1. A delivery device for use with an automated

warehouse, which comprising a movable main body consisting of a

bottom frame structure and a pair of struts erected on said

bottom frame structure and a carriage capable of freely

ascending and descending itself along one of the front-and-rear

surfaces of said struts in the front-and-rear direction

corresponding to the running direction of said movable main

body, wherein each of said struts is integrally formed

including a cylindrical body having a rectangular cross

section, a plurality of projected corner rod members outwardly

projecting themselves from respective corners of said

cylindrical body in the front-and-rear and right-and-left

directions, and projected center rod members outwardly

projecting itself outside in the front and rear directions from

the center of the right-and-left direction on the front and

rear external surfaces of the cylindrical body, wherein one of

the struts is erected on the bottom frame structure,

and a

plurality of swing-preventive rollers on the part of the

carriage are respectively set abuttably to the surfaces of the

projected corner rod members facing a side opposite from the

carriage and the surfaces of the strut facing the carriage.

2. A delivery device for use with an automated

warehouse, which comprises a movable main body consisting of a
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ascending and descending itself along one-side surfaces of said
struts in the front-and-rear direction corresponding to the
running direction of said movable main body, comprising an
elevator drive unit for winding and unwinding wires disposed at
a lower part of the other surface of the struts in order to
link a pair of wires elongated from the elevator drive unit to
the carriage via a plurality of upper guide wheels provided on
the top portion of the movable main body, a pair of front-and-
rear grooves formed in the vertical direction at least on the
other surfaces of the struts, and a pair of lower guide wheels
respectively installed above the elevator drive unit in order
that the wires engaged between the upper and lower guide wheels

can respectively be positioned inside of the front-and-rear

directional grooves.

3. A delivery device for use with an automated
warehouse as set forth in Claim 2, wherein the elevator drive
unit comprises a drum arranged to be rotatable on a right-and-
left directional axis being orthogonal to the front-and-rear
direction in order that the wires elongated from the drum are
respectively linked to the carriage via the upper guide wheels
disposed on the top portion of the movable main body, and lower

guide rollers disposed to be freely movable in the direction
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4. A delivery device for use with an automated
warehouse as set forth in Claim 3, comprising a plurality of
bearings disposed between the lower guide wheels and supporting
shafts thereof in order that the lower guide wheels can
reciprocate themselves in the direction along the right-and-
left directional axis thereof by applying a lateral-directional

force of the wires generated at the time when the drum winds or

unwinds the wires.

5. A delivery device for use with an automated
warehouse as set forth in any of Claims 2 through 4, comprising
a cover set to one side of the struts in order to externally
conceal wires in a range from the lower guide wheels to the

elevator drive unit.

6. A delivery device for use with an automated
warehouse asset forth in any of Claims 2 through 5, comprising
a cover set to one side of the struts in order to externally

conceal the front-and-rear directional grooves.

7. A delivery device for use with an automated
warehouse as set forth in any of Claims 2 through 6, wherein
the bottom frame structure has a pair of running wheels

supported and guided by a floor rail unit, the elevator drive
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running wheels is disposed on the other side of the drum in the

right-and-left direction.

8. A delivery device for use with an automated
warehouse as set forth in any of Claims 2 through 7, comprising
a pair of struts disposed in the front-and-rear direction, a
carriage disposed between the struts, and a plurality of wires
discretely linked to the carriage by way of being separated

into the front and rear directions.

9. A delivery device for use with an automated
warehouse as set forth in any of Claims 2 through 8, comprising

a single strut and at least a single wire.

10. A delivery device for use with an automated
warehouse as set forth in any of Claims 2 through 9, wherein
the strut has a rectangular cross section and a pair of right-
and-left directional front-and-rear grooves are formed on the
other side surface of the strut in the vertical direction,
further comprising a pair of right-and-left grooves formed on
both right-and-left-directional side surfaces in the vertical
direction, a pair of right-and-left-directional guide surfaces

formed from the right-and-left surfaces of the pair of front-
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directional guide surfaces and the front-and-rear-directional

guide surfaces.

11. A delivery device for use with an automated
warehouse, which comprises a movable main body consisting of a
bottom frame structure and a pair of struts erected on said
bottom frame structure and a carriage capable of freely
ascending and descending itself on one-side surfaces of said
gtruts in the front-and-rear direction corresponding to the
running direction of said movable main body, comprising a pair
of struts erected on the bottom frame structure, and a carriage
unit which is capable of freely ascending and descending itself
and disposed on one-side gurface of the struts in the front-
and-rear direction corresponding to the running direction of
the movable main body, comprising an elevator drive unit for
winding and unwinding wires disposed at a lower portion of the
other side surfaces of the struts in order that a plurality of
wires elongated from the elevator drive unit are respectively

wound on a plurality of right-and-left guide wheels disposed
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above the movable main body and then linked to the carriage
unit, said guide wheels being discretely disposed on respective
right and left sides of the center of the movable main body, a
clearance substantial enough to accommodate a ceiling rail unit
formed between the right-side and left-side guide wheels, and a
pair of right and left guide rollers for nipping the ceiling
rail unit and a plurality of fall-preventive members capable of
accommodating the ceiling rail unit, respectively being

provided on the upper portion of the movable main body.

12. A delivery device for use with an automated
warehouse as set forth in Claim 11, wherein the pair of struts
are disposed in the front-and-rear direction and linked at the
upper ends by means of an upper frame structure, the carriage
ig disposed between the struts, a pair of right-and-left wires
are’respectively wound on a pair of right and left base-side
guide wheels set to the upper frame structure on the side of
the elevator drive unit, the right-and-left-directional wires
is linked with the carriage whereas the other right-and-left-
directional wire is wound on a free-side guide wheel set to the
upper frame structure on a side remote from the elevator drive
unit and then linked to the carriage unit, a clearance is
formed between the base-side guide wheels, and the free-side
guide wheel is disposed at the other side with respect to the

center of the movable main body.
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13. A delivery device for use with an automated
warehouse as set forth in Claim 11, comprising a single strut
arranged to connect a plurality of wires from a plurality of

guide wheels to the carriage.

14. A delivery device for use with an automated
warehouse as set forth in any of Claims 11 through 13,
comprising a pair of right-and-left guide rollers are to the

fall-preventive members.

15. A delivery device for use with an automated
warehouse, which is capable of freely running itself on a
predetermined route by means of a plurality of running wheels
respectively being supported and guided by a floor rail unit
having an I-shaped cross section, comprising a plurality of
detectable objects each having a detectable surface facing
laterally and secured to a lateral surface of a web portion, a
projective flange member formed from one side of the upper
frame structure to be outwardly projecting itself outside of a
range in which the detectable objects are set, and a running-
control detection device capable of freely facing laterally
each of the detectable surface and a plurality of fall-
preventive rollers capable of freely coming into contact with
the projective flange member from below, respectively being

provided below the delivery device.
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16. A delivery device for use with an automated
warehouse as set forth in Claim 15, comprising a downwardly
extended rod member formed along the side edge of the

projective flange member.

17. A delivery device for use with an automated
warehouse as set forth in Claim 15 or 16, comprising a side
edge of the projective flange member outwardly protruding
itself further outside the side edge of the lower flange

member.



