. f ge3eyVWS(6T<B! 5 February 2003 SPECI FI CATI ON HANDLI NG APPARATUS FOR
AUTOVATI C WAREHOUSI NG ARRANGEMENT FI ELD OF THE | NVENTI ON The present
Pnverntion relates to a handling apparatus for warehousi ng arrangenent which
is supported on and guided by a floor rail installed in)_for ex ée) a
factory for novement along a predetermnined track provi de‘PrHaﬂfg&é) of

| oad-1in/l oadout sections of a rack. BACKGROUND COF THE | NVENTI ON An

aut omati ¢ war ehousi ng arrangenent including racks and a hand““\lmmmmﬁﬂmmmhs
has been known) as described in) for exaophe, Japanese Paten

Lai d- Open No. 63 - 218u07. In this known arrangenent, the handl i rgsies
apparatus or a crane conprises a lower frame, a pair of guide posts, front

and rear, upstanding from the Folie®t ¥ FaReCahd dplckd in the direction of

back df h f th f ' [ h
Cop ends of 1 he NDROTpEParA TG AR AERLEY yissh T uic afR REGRERRI 68 at ong

th id ) i bl i i t f devi ce,
soen’as o For o R VBRI I de v 2i | por i Lana of an open groove. Shape
f d i dl f t f. Th ticall I
carriage i s provilEdbRiSats LfYSSOnREYAGAT s NBHEHITG ERPEFHGSabe shaf t
db i f jecti t .d. Mount t h I haf t
o PErst) gui asadifbuathe H-YaREsheil RHLAE S SUBMERRY, hE SR BTN e e
1 lat ) b . : |
T M R A B e g R AR
s opposed 19, 8if1es b ad iGN He. LAk pROALERMn FRERGPASY chS-Niphlogiin TS
interior, the |O&III’] eri or belng LRl i'zé Ifor arrangenent  of "a vertical

drive chain yht dpceXxbgedse uepidically in and outside the post. The vertical
drive chain is connected to the vertically novable carriage. According to

this known apper@emEDlor ORI IRYENTIDRr between the rack and the crane is
carried out by a conbination of horizontal novenent of the crane on a -

predeterm ned tragk aaxdeidicnga@d g ihfearraagemait liaatudid eackowhdsgect i ons
of the rack, vertical novenent of the carriage, and | ateral stretch and
retracti on ohaadliogd apparetfusr hake\beea. kikawn ,t B sdgromibse, imypiar cexamgldownwar d
novenent of the vertically novable carriage is perforned by the vertical
drive chai n Hepagestr Pabent dpplicatiive ba¥d&tOpgui e 63l erd! 8467 . i i biting
| ongi tudi nal oscillations and second guide rollers for inhibiting |ateral
osci | | ati ons this kiawdedreangefenthe Whei Bendlding pppanasys, onvfecedye t he
vertically novabl e carriage can be noved upward and downward whil e being
prevent ed fr GRTPOIRAS 8diPHET ARETE afePall SEcBRLER iRIFES» ARBEIRRG Re§Tsuch
known arrangenent, . the_vertical drive chains osjt.ioped putsjde the.posts
and connect ed‘ptsga?qfé’seﬁ’agm Jfe b}%w?feff?@%la}r& 585%%4 emcgg‘? icﬁé'gf:]ch?rb o
posi ti oned Clb%%ﬁ L9 tf'la?th movement of the crane, an upper frame

interconnecting the top endé of the guide posts, and a

vertically movable carriage guided along the guide posts. The

vertically movable carriage carries a transfer device, such as

a fork.

The posts have guide rail portions of an open groove shape

formed on inwardly opposed surfaces thereof. The vertically

movable carriage is provided at its front and rear ends each

with a movable shaft urged by a spring for projection outward.

Mounted to each movable shaft are a first guide roller for
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outer sides of the respective posts. Therefore, the vertical 5 February
2003 - 3 drive chains tend to sway back and forth during their run and may
i mpi nge upon outer surfaces of the posts. To avoid such an occurrence, the
pair of posts may be sufficiently spaced from each othgi sg as é@ |l ow t he
vertical drive chains to be positioned anay fromthe omtEePOUERY 4URE of the
respective posts, whereby the chains can be prevented fromcolliding with
the outer surfaces of the posts. In this case, however, sone adverse effect
may be caused to the structural aspect of yarious parts of the crane. In
pl ace of the vertical drive chain, other” Kf nid of cord el ement, such as wire

: be d..t.o dri [ YA b) ' d and
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second gui deoFotorRe etPARNE: £ e P&t EERrBSatt 74 rora e iitnst onal 1y
fﬁedgs' gned a1 & R‘o?dk'&r?ibgt%gﬁ{aac%&is%!&c’i%&iér%!‘ w"h?cﬁtié %%gésgd“%os' de of
pen- gr ooveé Shaped gui de rail portion, 'Since snoot h gurdance through

free rotationglstdiechol L FaPNUorbeoe! f esbrthdds Lendldiels 1t

si mul t aneously cone in c act wth both s e guide rail portion

The presence i@kt ftirS €hEHANSE irfced iBRUSE R kPl {ddadrgHrdr2Gn elﬁé@dof .
h evice is

transfer, in particular, 1n which the fork of the |oad transfer

stretched angd gehfaGledrivdichad9am kAt eRIlst varyi aIRet ih and aetdiqet e | oad
transfer, and nmay even result in generation of |arge noise when operation

is carried oyheapodt.ghThe vdreheaRrariZ@0haispegdeorivieehed Obd ithg Wi | | al so
occur during upward and downward novenent of the vertically novable

carriage. Therebkticdllyumdeabla kersidger. i nhi biting | ongitudinal oscillations
are each held in contact with the bottom of the correspondi ng gui de rai
portion by the reb¢ddrdingftor cbisfkridwa spranggmant, ltdadr efansfert beyweean
absorb any surface irregularity of the guide rail portion to maintain the .
carri age condthentragk iandathelarang- i3 earcbediqutoby 4 reombiigatiawepf however, the
second guide rollers for inhibiting |ateral oscillations as nounted to each
.nmovabl e shaf thogigortals 8gvemenshpf t the ciANS oM @i PRedeiermined t§arlle rollers in
the direction in which_the first Lgp rollers are biased for surface

con;act ’ ?nd q4eading §ilres they fry '§ I lﬁ?%"jéh’ QZ‘B'ec?UrﬁglséﬁEifqnédofin”ﬁe second
; e o . :
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cl'ear ance.  DRGTeRrre el R VI 2t RBRHi TR ROBHG on 1o
provide an are{}rﬁi”%%ndf ﬁ&v&ﬁe%‘ée[?f' 13603 QQEQiﬂlq?gH%%a%%uﬁgr@ﬁégh% ns, from

colliding with posts without requiring the pos e spaced wider from

each other angbrrgrgaatyye chbevditianedmie Efafe bdlhg i &8GehNedudl Norn
el evator for upward and downward novenment thereof. It i s another object of

the inventionefrgtegatdes roheed evat ofhitd theg Clungtiand ina1seeet Nlatigns ded
jolting-free by gulde 5 February 2003 J
and second guide rollers for inhibiting lateral oscillations are
guided along the guide rail portions, whereby the vertically
movable carriage can be moved upward and downward while being
prevented from longitudinal and lateral oscillations.
According to such known arrangement, the vertical drive
chains, positioned outside the posts and connected to the ends

of the vertically movable carriage, are positioned close to the

outer sides of the respective posts. Therefore, the vertical



posts in the direction of back and forth novenent of the elevator and al so
in‘the direction of its laterl novenent, and thereby to m nim ze possible
frictional wear of the rollers. In order to acconplish these objects, the
handl i ng apparatus for automatic warehousi ng arrangenent _in accorg nce with
the invention conprises: a travelling carriage body, a pEEPrUStY £pP gt and
rear posts vertically extending fromthe travelling carriage body and
spaced from each other in the direction of novenent of the carriage body,
front and rear guide faces forned on the opposed surfaces of the posts, an
el evator guided at one and the other ends$ ther eof by the front and rear

gui de faces for upward and downward novenent al ong the quide faces, cord
neans for verdri¥al $RAims Gemdy tohaway é’@%oﬁmdarfpé%ég-‘f‘&%n &it" reasandone of

t he opposed surfaces of the pair of posts and connecteﬁ to the el evator,
and relief spfidesMeigensRODPULRE Wﬁg%ﬁ AurtNgcRS - t he PdfsSygh gn
position opposite to the cord negns so as to prqQyide spaci n et ween t he
cord means arﬂfcﬁ’ﬁﬁerﬂcées'ng?i%rpBEt%Qs BcEdY dign u?{v)losﬁ?@ﬁlﬁﬁ%?ﬁﬁg m®  upward

and downwar d sverpnt, of, L6, SLEV) "Rl BReRe ARl BYs TRYLD9 the cord

positioned away from the outer surfaces of the respective posts,
whereby the chains can be prevented from colliding with the
outer surfaces of tpe posts. In this case, however, some
adverse effect may be caused to the structural aspect of
various parts of the crane.

In place of the vertical drive chain, other:kind of cord
element, such as wire rope, ﬁay be used to drive the vertically
movable carriage for upward and downward movement. However, in
that case, too, a similar problem is likely to occur.

According to the above described prior-art arrangement, the
second guide rollers for inhibiting lateral oscillations are
dimensionally so designed as to produce a clearance in relation

" to at least one side of the open-groove shaped guide rail
portion, since smooth guidance through free rotation of the
rollers cannot be effected if the rollers simultaneously come in
contact with both sides of the guide rail portion. The
presence of this clearance is a cause of Jjolting during a load
transfer, in particular, in which the fork of the load transfer
device is stretched and retracted. This does not permit any
smooth and accurate load transfer, and may even result in

generation of large noise when operation is carried out at high



vertical drive in the forward and reverse directions. The cord neans, while
intheir travel, may joggle in the direction of 5 February 2003 - 6 back
and forth noverment, but by virtue of the relief space provided in the
-direction of such joggling, it is possible to avoid the occurrence of such
an interference as collision of the cord neans with thé f¥Hary 20Q%out
requiring the posts to be spaced nore than reasonably necessary even if the
joggling is of a relatively large anplitude. Therefore) snooth verti cal
novenent of the el evator can al ways be reasonably expected. In another
enbodi nent of the invention, the handling @pparatus for automatic

war ehousi ng arrangenent conprises rollers for inhibiting back and forth
osci |l | ati onsspggédh aveh didpbegediidd ahgo eicevatdiriagdupwsgdesnd visiwpwged ded by
and along the front and rear guide faces of the posts, and rollers forned
from an el asfpeenasdi af ndeeVPAViIGaddyi ROWablei egrniggeral oscill ations which
are di sposed on the el evator and respectively quided by and al ong side

gui de faces of tHdephLFt Sﬂéé%rrdilﬁ@f?of%‘uéﬁhhblaﬁﬁgeh%ﬁﬁl,tuﬂh@a]r ollers on the
el evator for inhjbiting |lateral oscillations operate to positjvely hold the
Si de gui de. f ASELLHHPRB AR EACH JI0NAE AWRACE il Ghe LATHE Qe y
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g
further enbodi nmen he 1 nvention, the handling apparatus lrTior automati c

war ehousi ng g 38T BEs IR L hR LS tTRANSafedal 654111881 bvs WsOhBehtdaetpol I ers
for inhibiting back and forth oscillations to go into contact with the -

front and reaacpurdlabiacsmref abdeduest sto ARGt dim@nt Sod hiithatkardesent ,
only the rollers for inhibiting oscillations in the forward and rearward

di rections argaibe argiersnircahtadiraestibnt ire whionttiendirsargudde deolfli@ess of
the posts under the elastic force of the resiliently biasing neans.

Theref ore, amyei biaapdl fortsunfreserintenti lendf tbbs rasdlteadm guilafeerfadces i s
effectively absorbed so that operation of the apcfﬁa)tr atus is constantly

mai nt ai ned i PresSpwRR)Ibehpe fexestedmlt thenseqaid: Rerdmrellerhceldrdy t he
rollers for-inhibiting oscillations in the forward and rearward directions
are biased t GORSRAURNCE, hBNQFegand fudde roldassaareidipBiectq $ORSt transnitted
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It is an object of the invention to provide an arrangement
for preventing cord elements, such as chains, from colliding
with posts without requiring the posts to be spaced wider from
each other and to enable the arrangement to be utilized in
guiding an elevator for upward and downward movement thereof.

It is another object of the invention to enable the

elevator to be constantly smoothly guided jolting-free by guide



5 February 2003 _ g _ post including a vertical guide portion in a handling
apparatus for automatic warehousi ng arrangenent which represents one

enbodi nent of the invention; FIG 2 is a plan view in cross section show ng
on an enl arged scale a portion of that part of the apparatus which is seen
in FIG 1; FIG 3 is a fragnentary front view showi ng dhFabruaiy 2088d scal e
the portion shown in FIG 2; FIG 4 is a side view showi ng the handling
apparatus in its general appearance; and ' FIG 5 is a front view show ng
the autonatic warehousing arrangement in its general configuration.
DESCRI PTI ON OF THE PREFERRED EMBCODI MENT One énbodi nent of the invention
w Il now be described with reference to the acconpanyi ng drawi ngs. As can

be seen fronP@ItESinatdisechiqrapf BAck padel@TUR- MP¥eMangcRE thehave
vertically and horizontally defined storage sections 2 in pluralities. Each
st or age sect $HVaEOEa#NG @3F6r in £heodtres ldPrh eRff 11FSt hab&iln TeKe%sigh @G upport
armor support a | oad 3 pl aced on, %Jhet, Eﬁg airfpfhrac 1 gre .
arranged in pRFEANefO HdE4ze R?é%gbg T1GFion \‘IOE?‘EI‘P i $hg; _ €8°a handl i ng
cpparatus 10 ovapl &0 A PLSELSLIL LIl 9. The, e} g apparatus 10
Lgp?: gggi 2?' gég%paiﬁgdfcprosatu%o%e%ti%x&gpe ion i\r{g rgrir%%lglel}{er{tr Olrr]l1 gggorxdra%gg |
with the invention comprises:
a travelling carriage body,
a pair of front and rear posts vertically extending from
the travelling carriage body and spaced from each other in the
direction of movement of the carriage body,
front and rear guide faces formed on the opbosed surfaces
of the posts,
an elevator guided at one and the other ends thereof by the
-front and rear guide faces for upward and downward movement
along the guide faces,
cord means for vertically driving the elevator arranged
_ along at least one of the opposed surfaces of the pair of posts
and connected to the elevator, and
relief spaces defined on the opposed surfaces of the posts
at a position opposite to the cord means so as to provide a
spacing between the cord means and the respective posts.
According to such arrangement, upward and downward movement
of the elevator can be performed by moving the cord means for

vertical drive in the forward and reverse directions. The cord

means, while in their travel, may joggle in the direction of



5 February 2003 _ g upper frame 13 interconnecting the top ends of the
posts 12. Disposed between the two posts 12 is an elevator 14 on which is
mount'ed a handling device 16 in the formof fork or the like which is
Tetractably stretchable relative to storage sections 2 rough

operation of a stretch / retract drive unit 15. The traélgﬁg'?:‘%ﬁkﬂé% 11
carries a drive wheel 17 and a driven wheel 18 which are novable in rolling
contact with a floor rail 6, the drive wheel and driven wheel being

| ongi tudi nal |y spaced from each other. TheSupper frame 13 carries guide
rollers 19 guided along a ceiling rail 7. As FIGS. 1 to 3 show, each post
12 is conprised of a hollow rectangul ar al um num draw nol di ng. The pair of
posts 12 ar ebagk @ngeforth morgnentdi RAL I8y ynbee rdfcihe redldef oppaned may be of
a unitary draw nol ding. The posts 12 have opposed gui de faces 20, front and
rear, formedPrevifiedeisethie déRestdionyobfSudieilpe®indsedt sif Pasakblef tont and
rear, which guide faces 20 are each defined by a shall ow_and narrow open
groove. At bBVAL&itHEsORFUNNGEES BT SHUER ¥t l@&@Fr%{?}“c?é‘Fel?s IR ASiAN P8rned with

h i d 0 there are f d d broad. 21 i
niogral 1ol S0P PRATHALEBSEIa BOSTRe N PLo L ELLE ST ISR AN (wo

si des of which thde qne gl oser to tbge center of the.post 12 defines a side

gui de face 22P2%Y QL @@%EFQS%& é{c‘ﬁe?)e(?ss?mizﬁv%éfeaéer e)om%f]rpéj Y§ovet ai |
23 f ' i.th_ ot her t Th I 14 is. i ded

o ooves, 23, 8 SSRGS R b Sl ey 000,

forvard and pEGLIGHT oF ! EREUQNZAINCEN 5B, BUbIkBY LS, fhpal, and rear

gui de faces , and a palr of rollers or T nhibrEing IACer a

i1lations whi i irdg e ou S22 ifically,
oscillations which g 8’31%9 %@o@i’r@toﬁf‘?ﬂ{eéjgpf/éﬁ@l%n, thé@fg%d%?ﬁg' lcarly

brackets 32 are fixed at both en evator 14 and transversely

central l'y th%&ﬁ@ﬂ“atu@”_@oﬁ Aipoma i c harbrbuSIGf hfrathenth8domppdséeft, proj ect
fromthe brackets 32 in the |ongitudinal directions of the elevator. Each

roller 31 forolDédiforngniiatieins w2e®i hh@tficpns odscilnae: 69 ahabharfd tted on
the roller shafts 33 and.is fornmed of an elastic resin material, such as
ur et hane. Theipposedbnr thé exlevatorf andi ndsgsicti ngly auedad msend| @tdngns are
hel d i n abut ment agai nst side guide faces 22 as they are elastically

def ornmed. Thide frenteahd rgaraguider fesadi of dhespests,handtimd lpostfardeds hel d
between the pair of rollers 31 in abutment therewith. The brackets 32 are
each central IffoRohedagf it neSLAr UG 1RSI £or34 b EH n@okdteiadates with a
cyli-ndrical nenb { 35 attached to the inner side of the brackets 32. A

rol l er br ackélscég 3 ons; WAl 2Bf shichegedi ehithet REEVAHF g cal menber 35.

Rol I er 30 for_jnhibit] i/ lations.in the f d d
(i ecti ons. | SEPREET G BENT bl G S E 1T CPoPRLT® BPABRL” 36°uRerts-

transverse shaft . No) i i 39 4 rovi.ded n a
cover nmenber 38 d?cgc&g(sééggg?é %’?llgbn%er%?‘égﬁg@’ Eﬂg lg%ll%rrfgr?%a&%ns ea\r/t%§5 and
the roll er bragk ; t e 41 ; f i didhi 1 ; A ions in
the forward at%g %%ﬁﬁgg%air%éegts&og-&%llg?é%%vé?ép%@ggt F%ﬁ%lﬁggglﬁﬂmd to

resiliently ajpet stde guiaBt raies eRérdiidedeet 260 2hat ThARCtPAndride eay el |
grooves 23 of the post 12 which are |ocated at two corners adjacent the

vertical travgloophl peirfohteciveyntey jbggdimz.avdphal] antiodowiiadghment
thereto of a sensor plate 25 for controlling, for exanple, the vertical
movenent of tovvembeyatfothddeleapbptam det smanthiyt pdridonedr jadetiegtfmg t he
sensor plate 25 is attached to the el evator 14. Those of the dovetail
grooves 23 whmeh by evilrdcat el thgpesadttect properbiest o dhet ravdrspéoh are

avail able for attachnent thereto of, for exanple, a guide nenber 27 via a
bracket 28 foinhdbfiebwerdaterel pisadelhtbiongeeinit sarébes droegulariny t he

frame- confi gured handl i ng apcParat us 10. That part of the travel carriage 11

which is | ocanegent on the side guide faces of the posts is conveniently
absorbed so that operation of the apparatus can be constantly

kept in a joggling-free condition. Thus, it is possible to



outward of any post 12 is equipped with a travel drive unit 40 and a
vertical drive unit 41. The travel drive unit 40 includes a notor with a
reduction gear, the output shaft of which is Beard to the drive wheel 17.
The vertical drive unit 41 includes a notor with a redg§&ioqﬁag§b t he
output shaft of which is fitted with a driving sprocket® 390 @i cal
drive chains 43 are trained about the driving sprocket 42 and are gui ded
upward, at one end side, respectively along opposed surfaces of the two
posts 12 via | ower guide sprockets 44 arrariged on the travel carriage 11,

t he one end of each drive chain 43 being connected to a | ower portion of

t he 5 February 2003 elevator 14. The other end of each drive chain 43 is
gui ded upwar cRahReveighiannepers lopara kitansi B thyfutt havebrings bargl ngipwpst 12 via
a gui de sprocket 45 di sposed on the travel carriage 11 and is then guided
downwar d al orRfURBERMIS-espondi ng one of the opposed surfaces of the two
posts 12 via one of upper guide sprockets 46 arranged on the upper frame
13, the other endlBet rfg"‘tth% FERAERRE Of othe tiayepbian ofhefhatKdies evat or 14.
Portions of the chains 43 which are arranged al ong opposed surfaces of the
posts 12 are APRERAPUR| Ao AR GsYARENO0S Bt SSF AP ARG OB 1588 LR 21

formed i ti {12 ' | h, aut gt | i
ar T angenent . 10 CRANCA QY BSRE L Hee FABHS it SRATRARY ek dndchthe of

|l oad 3 relatiye .t ;target storage section.,2 . of the rack 1 through a
conbi nati on o?se%}é??ﬁ:%ﬂ% v%?‘rﬁﬁ’ttoo?omtse%%tt%ﬁ &ﬁoré%&nha’f%alralgué etch /
retract noveng Ofst i ng device 16. For the above purpose, upward
and downward m\/eesné%t{}% rpBt%%gé'el evator 14 is perforned by turning the drive

sprocket 42 forwand.ans r b i dgi ' for upward
and downvard novemeni onrgf‘ﬁg L?ﬁ'asi %2}4 .e\ﬁ'?'h{é’c alyn{s:h%/lg‘d\}glb{nsé%ljoﬁ nmovenent

wi Il joggle baglmndng %&Hll@b‘%}on@ymit'fﬁe“?oﬁflartd"%nﬂeﬂ*éaﬁ*‘wa?@%ﬁ*e“c@i@@ in

each post 12 via receSs 21 with respect to the direction of such joggle;

t he chai ns. 43aramrbeght eveBbethdy Qs toHekFRghtGadNpéart @i BeStazed2or O her
kind of cord el errent§ such as wire rope, may be used instead of chain 43 in
nmovi ng the el evatpostidunderache adldsdosvruacd. of rtHehrssChisaklgibddsang 5
February 2003 - 13 joggles may occur, but the wire rope can be effectively
prevent ed froneaw.l i dhexpforeh are iposgwlar2ty Thresgakromftheoftetsa8d on t he
el evator 14 which inhibit lateral oscillations elimnate the possibility of
lateral joltiRARIGULAY BRaest Eh 9ffeetiwrly apaprhgdoRsoothatheppeaidionngl devi ce
16 for transfer of |oad 3, because the side guide faces 22 are forcibly

hel d i ntact bERSWEPRATARUS i eprstantiymiaintaingd dispodRsBldra-hatur at e

ahen. por f or el RGN SHEBAS R bBLNE RO nBtF LSt bucRol S TR on
S Larl v, Upgrd ARt fonpag FNENR, DT LIS R SYRLOL I 6A0 dissper T or med

jolting-free. "Any irregul-ari present  onh e side gurde faces
absor bed by tES_é&Fdalchegr?é’ é‘afidé e dedt et b?é&i#cx]é %‘1«88.1{%@' Eff"é?%mri%écﬁrs 31
and thus operation can be constantly maintarneain a jolting-free

condi tion. At thhegnd pNledNdoheaih G4l PRhaDSosdi21h8Ichs30 fUs,i nhi bi ting
oscillations in the forward and rearward directions are held i n abut nent

agai nst the fpossitardreaticgdl deedraeestZ) roMers Roranyh soitfiageldveregul arity
present on the front and rear guide faces 20 is effectively absorbed so
that oper ati onstsllayishantdry beaniriained; itheaopetrdtiog- éneirohmedt tdagnbe | n
this case) only rollers 30 for inhibiting oscillations in the forward and
backwar d di r epreverstedr éram |bavonding umbreodail yabfifevdetd hgadusst t he gui de
faces 20 and the force of such novenent is not transmtted to the rollers
31 for inhibi gengrdtdwa; adnd theFebrarange 28ieenldach roller and each

respective guide face can be prevented from becoming enlarged.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional plan view showing portions of a



oscillations. In the foregoing enbodi ment, the posts 12 are symmetrically
nol ded of alumnumw th respect to their front and back and | ateral
aspects. However, it nmay be arranged that each post 12 has a recess 21 at
-only one | ocation opposite to the chains u3. 15 5 February 20 What i s
Aarignath

claimed is: 1. A handling apparatus for autonmatic ware

Qhgenent

conprising: a travelling carriage body, a pair of front and rear posts

vertically extending fromthe travelling carriage body an
other in the direction of movenent of the &arriage body,
gui de faces fornmed on the opposed surfaces of the posts,
at one and the other ends thereof by the front and rear

d spaced from each
front and rear
an el evator gui ded

gui de faces for

upward and dpoReinglhdirsrenvenlingd swkdgyprabiomdasa bandl Insaarparakus

vertically driving the elevator arranged along at |east o

ne of the opposed

surfaces of fRE PHOMbiC JHSEharRiNGoANRRNESTCHD HE e FRRRASEN TS

embodiment of the invention;

FIG. 2 is a plan view in cross section showing on an

enlarged scale a portion of that part of the apparatus which is

seen in FIG. 1;
FIG. 3 is a fragmentary front view showing on

scale the portion shown in FIG. 2;

an enlarged

FIG. U4 is a side view showing the handling apparatus in its

general appearance; and

FIG. 5 is a front view showing the automatic warehousing

arrangement in its general configuration.

DESCRIPTION OF THE PREFERRED EMBODIMENT

One embodiment of the invention will now be described with

reference to the accompanying drawings.

As can be seen from FIGS. U4 and 5, a pair of framework-like

racks 1 have vertically and horizontally defined storage

sections 2 in pluralities. Each storage section 2

can support a

load 3 directly therein through a support arm or support a load

3 placed on a pallet. The pair of racks 1 are arranged in

parallel across a passage U within which is disposed a handling

apparatus 10 movable on a predetermined track 5.

The handling apparatus 10 includes a body comprising a

lower travel carriage 11, a pair of longitudinally

spaced posts

12 extending vertically from the travel carriage 11, and an



relief spaces defined on the opposed surfaces of the posts at a position
opposite to the cord neans so as to provide a spaci ng between the cord
means and the respective posts, wherein the relief spaces are each defined
by a recess formed open toward the cord neans in each reégectivg ﬁ st. 2. A
handl i ng apparatus for automatic warehousi ng arrangeneﬁi BﬁEVY p 3: a
travelling carriage body, a pair of front and rear posts vertically
extending from 16 5 February 2003 the travelling carriage body and spaced
from each other in the directi on of noverfemt of the carriage body, front
and rear guide faces fornmed on the opposed surfaces of the posts, an

el evator guided at one and the other ends thereof by the front and rear

gui de faces ftppenfvang hhdngenperiestins dientonl ey OhetlriiP@ELS ddes, cord
means for verticall drivin% the el evator_ arranged al ong at | east one of

t he opposed @Gﬁp%&g betveste Thai v Pogbst'® dfdarchfdeten thb ophehidhedat or,

relief spaces defined on the ogppsed surfaces of the .
mounted a handling device 16 in the form of fork or the like

which is retractably stretchable relative to storage sections 2
through the operation of a stretch / retract drive unit 15.

The travel carriage 11 carries a drive wheel 17 and a driven
wheel 18 which are movable in rolling contact with a floor rail
6, the drive wheel and driven wheel being longitudinally spaced
from each other. The upper frame 13 carries guide rollers 19
guided'along a ceiling rail 7.

As FIGS. 1 to 3 show, each post 12 is comprised of a hollow
rectangular aluminum draw molding. The pair of posts 12 are
arranged in longitudinally symmetrical relation and may be of a
unitary draw molding.

The posts 12 have opposed guide faces 20, front and rear,
formed transversely centrally of their opposed surfaces, front
and rear, which guide faces 20 are each défined by a shallow and
narrow open groove. At both sides of that portion of each post
12 which is formed with such a guide face 20 there are formed
deep and broad recesses 21 in integral relation with the post
12. The pair of recesses 21 each have two sides of which the
one closer to the center of the post 12 defines a side guide
face 22. At four corners of each post 12, there are formed
dovetail grooves 23 for connection with other parts.

The elevator 14 is provided with rollers 30 for inhibiting



posts at a position opposite to the cord neans so as to provide a spacing
bet ween the cord neans and the respective posts, and the relief spaces each
defined by a recess forned open toward the cord neans in each respective
post, wherein recesses are fornmed integrally with each FsgectiéS ost,
front side or rear side, in pair at both sides of the d% 8B UAL. €8 ¢ he
post, and wherein each of the recesses has a pair of inner sides and one of
the inner sides which is closer to the center of the post defines a side
gui de face for guiding the elevator. - 10 -
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lateral oscillations is free-rotatably fitted on the roller
shafts 33 and -is formed of an elastic resin material, such as
urethane. The pair of rollers 31 for inhibiting lateral
oscillations are held in abutment against side guide faces 22 as
they are elastically deformed. Thus, there is created a
condition such that the post 12 is held between the pair of
rollers 31 in abutment therewith.

The brackets 32 are each centrally formed with a through-
hole 34 which communicates with a cylindrical meﬁbep 35 attached
to the inner side of the brackets 32. A roller bracket 36 is
slidably disposed within the cylindrical member 35. Roller 30
for inhibiting oscillations in the forward and rearward
directions is free-rotatably mounted to the roller bracket 36
via a transverse shaft 37. A compression coil spring 39 is
provided between a cover member 38 disposed at an inner end of

the cylindrical member 35 and the roller bracket 36 so that the

roller 30 for inhibiting oscillations in the forward and



Y10% & ()- @10% & ()-f 10% & ()-10U  $*i Ks1010%&' ()-y
109 ()-10 10 10 8910% & () - &F10% & ()-F410% & () - **~qdWs1@
10% & ()-101010 ,( 109 ()-m 10%R' ()-- 109%& ()--
109 ()--t=2_@WPs1l.Z10% U& ()-Z ! 109%vW& ()-" 10% & ()-"! 10@ﬁt§fé)-"
10% & ()-"10% & ()-23rS410% & ()- 10% & ()-130109%& ()- abebwary 2008i g G
10tGG 10t 3. Z210% &G G& ()-Z 3pTdEr S410, 910% &' () - YG
10% & ()-f@0% & ()-MO% & ()-10% & ()-10% & ()- TCAEr S410f #@0% & () - @ @ 0%
t& ()-MO%U & ()-,410% & ()-&10% & ()-10% & {)-11 dEr S410. @0% & ()-S, 10% & (
)-*10% & ()-)F10% & ()- @' L10% & ()-Y% 10% & ()-[dYNCL 10t 10t
10t @10% & ()-L6410% & ().-1 4MLO% & ()-f2@0% & .()-010% & () -
q"agﬁNC,y1og%qéqﬂprd!diréé%ions is alléged tgnresilig%tly abut g%e front or

rear guide face 20.

Those of the dovetail grooves 23 of the post 12 which are
located at two corners adjacent the vertical travel path of the
elevator 14 are available for attachment thereto of a sensor
plate 25 for controlling, for example, the vertical movement of
the elevator 14. A photoelectric switch 26 for detecting the
sensor plate 25 is attached to the elevator 14. Those of the
dovetail grooves 23 which are located opposite to the vertical
travel path are available for attachment thereto of, for
example, a guide member 27 via a bracket 28 for a feeder line
placed between the elevator 14 and the frame-configured handling
apparatus 10.

That part of the travel carriage 11 which is located
outward of any post 12 is equipped with a travel drive unit 40
and a vertical drive unit 41. The travel drive unit 40
includes a motor with a reduction gear, the output shaft of
which is geard to the drive wheel 17. The vertical drive unit
U1 includes a motor with a reduction gear, the output shaft of
which is fitted with a driving sprocket 42.

Two vertical drive chains U3 are trained about the driving
sprocket 142 and are guided upward, at one end side, respectively
along opposed surfaces of the two posts 12 via lower guide

sprockets Ul arranged on the travel carriage 11, the one end of

each drive chain 43 being connected to a lower portion of the
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elevator 14, The other end of each drive chain 43 is guided
upward through the hollow interior of the corresponding post 12
via a guide sprocket 45 disposed on the travel carriage 11 and
is then guided downward along the corresponding one of the
opposed surfaces of the two posts 12 via one of upper guide
sprockets U6 arranged on the upper frame 13, the other end
being then connected to a top portion of the elevator 14.
Portions of the chains U3 which are arranged along opposed
surfaces of the posts 12 are each positioned opposite to one of
the pair of recesses 21 formed in each respective post 12.

In such automatic warehousing arranéement, the handliné
apparatus 10 can perform~entry and discharge of load 3 relative
to a target storage section 2 of the rack 1 through a
combinatioﬁ of vertical movement of the elevator 14 and lateral
stretch / retract movement of the handling device 16.

For the above purpose, upward and downward movement of the
elevator 1L is performed by turning the drive sprocket U2
forward and reverse by the vertical drive unit 41 for upward and
downward movement of the chains 43. The chains 43 while in
movement will joggle back and forth, but by virtue of the
relief space formed in each post 12 via recess 21 with respect
to the direction of such joggle, the chains U3 can be prevented
from striking against the posts 12. Other kind of cord element,
such as wire rope, may be used instead of chain 43 in moving

the elevator 14 upward and downward. In this case, similar
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Jjoggles may occur, but the wire rope can be effectively
prevented from colliding with the posts 12.

The pair of rollers 31 on the elevator 14 which inhibit
lateral oscillations eliminate the possibility of lateral
jolting during stretch / retract operation of the handling
device 16 for transfer of load 3, because the side guide faces
22 are forcibly held intact between the rollers 31. This
permits smooth and accurate stretch / retract operation of the
handling device 16, so that operation, when performed at high
speed, can be maintained in a low noize condition. Similarly,
upward and downward movement of the elevator 14 can be
performed jolting-free. Any irregularity present on the side
guide faces 22 is absorbed by the resiliency of the lateral
oscillation inhibiting rollers 31 and thus operation can be
constantly maintained in a Jjolting-free condition.

At the front and rear guide portions, rollers 30 for
inhibiting oscillations in the forward and rearward airections
are held in abutment against the front and rear guide faces 20,
whereby any surface irregularity present on the front and rear
guide faces 20 is effectively absorbed so that operation is

constantly maintained in a jolting-free condition. 1In this

case, only rollers 30 for inhibiting oscillations in the forward

and backward directions are allowed to move for abutment

against the guide faces 20 and the force of such movement is not

transmitted to the rollers 31 for inhibiting lateral
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oscillations.

In the foregoing embodiment, the posts 12 are symmetrically
molded of aluminum with respect to their front and back and
lateral aspects. However, it may be arranged that each post 12

has a recess 21 at only one location opposite to the chains 43.



1 10 10% & ()-y z10% & ()-f10% & ()-3f10% & ()- 10" 10 10's

10% & () -: NVNNNNAOBOJEDC 10 1 10Y10% & () - @L0% & ()-910% & () -

10% & ()-y10% & ()-y 10% & () - BOzOOOPHPKPJEbC 10 1

10%210% & () -y#10% & ()-s! GL0% & ()-1-10% & () - Sf

10% & () - LGL0% & () - kPPPQRQQQIEbC 1019 5 February 2003
103y10% & ()-/10% & ()--10% & ()-+10% & ()-)y

10% & ()-'10% & ()-QQQ R-R R/ RBRROC 10 1 1010% & ()-3S10% & ()- 10" 10
10°910% & ()-7 What is claimed is:

1. A handling apparatus for automatic warehousing
arrangement comprising:

a travelling carriage body,

a palr of front and rear posts vertically extending from
the travelling carriage body and spaced from each other in the
direction of movement of the carriage body,

front and rear guide faces formed on the opposed surfaces
of the posts,

an elevator guided at one and the other ends thereof by
the front and rear guide faces for upward and downward movement
along the guide faces,

cord means for vertically driving the elevator arranged
along at least one of the opposed surfaces of the pair of post
and connected to the elevator, and

relief spaces defined on the opposed surfaces of the
posts at a position opposite to the cord means so as to provide
a spacing between the cord means and the respective posts,

wherein the relief gpaces are each defined by a recess

formed open toward the cord means in each respective post.

2. A handling apparatus for automatic warehousing
arrangement comprising:
a travelling carriage body,

a pair of front and rear posts vertically extending from
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front and rear guide faces formed on the opposed surfaces
of the posts,
an elevator guided at one and the other ends thereof by
the front and rear guide faces for upward and downward movement
along the guide faces,
cord means for vertically driving the elevator arranged
along at least one of the opposed surfaces of the pair of posts
and connected to the elevator,
relief spaces defined on the opposed surfaces of the
posts at a position opposite to the cord means so as to provide
a spacing between the cord means and the respective posts, and
the relief spaces each defined by a recess formed open
toward the cord means in each respective post,
wherein recesses are formed integrally with each
regpective post, front side or rear side, in pair at both sides
of the guide face of the post, and wherein each of the recesses
has a pair of inner sides and one of the inner sides which is

closer to the center of the post defines a side guide face for

guiding the elevator.



