1 2257966 RACK ARRANGEMENT The present invention
relateés to a rack arrangenment for installation in, for exanple, a warehouse
or factory which provides for constantly efficient storage of |oads and

easy and safe | oad receiving and issuing operations. Rack arrange t '
movabl e racks has been known. In Japanege Patent Publication No. fi@ﬁwg’(’

for ex ﬁple there is proposed a novabl e rack arrangenment wherein a
plurality of longitudinally extegatRIARR geRp@cks are back and forth
nmovably arranged within a space defi ned by a support structure and the |ike
so that a working space may be provided in front of the facade of each of
t‘he novabl e r aGhe. pOeseht dinpentiicst mediates siala amb)alamnamjwerm/zﬁdre
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securely | Q‘h.dmly EQ‘E%MES Qflo?i%y t%%eclieqilgth of the movable racks, with
arms adapted to be movably guided by the rails. There are
also provided forks which are movably guided by the arms and
upwardly and downwardly movable. .

According to this known arrangement, by moving plural
movable racks it is possible to provide a working space in
front of the facade of a target movable rack. Each fork is
movable within the working space through the movement of the
associated arm, and transfer of a load to and from a target

i location is possible through the operation of the fork.

In such prior art arrangement, however, the rails must
be rigidly fixed to the support structure through support
members, such as brackets; and naturally the support members .
are large-sized, particularly in their vertical aspect.

This makes it necessary to provide considerable space above
the movable racks. In other words, the provision of the
support structure for the rails results in decreased storage
efficiency of the movable racks. Aadditionally, the support
structure must be 1arge-sized in order to sustain the
arm-side load.

The invention seeks to provide a rack arrangement which
permits rails to be securely laid without use of any special



2 support structure, sinplifies the support structure for rails, and.

provi des, maxi mum possi bl e inprovenent in storage efficiency. Acco
the invention there is provided a rack arrangenent including a pai
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a gantry supported by the rails and guided thereby for
movement along the rails, :

novable means supported and gulded by the gantry for
movement. in the longitudinal direction of the gantry which

is. perpendicular to said rails, said movable means being

movable into said working space, and’

a take-in/take—out device which is vertlcally movable
within the movable means and capable of supporting a load
for storage into one of said storage spaces, said
take-in/take-out device being adapted to extend into and
retreat from a storage space located opposite to said
movable means for transfer of the load to and from the
storage space. : _

According to such arrangement of the invention, the
rails are mounted on the tops of the stationary racks and
supported thereon, wher'eby direct " rail 1laying is
substantially ‘achieved, it being only necessary to use.
fixing members of simple construction. The load of the
gantry supported by the pair of rails can be firmly

supported on the floor by utilizing the pair of stationary .

racks as a support structure. Therefore, any special
structure for supporting such load is not required.
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3 FIG 1 is a perspective view of a rack arrangenent representing one
enbodi nent of the invention; FIG 2 is a plan view of the rack arrangenent
in FIG 17 FIG 3 is a side view of the rack arrangenent in FIG FIG 4 is
a perspective view of a rack arrangenent representing another enbodi nent of
the invention; FIG 5 is a plan view of 3the rack arrangenent in FIG 4;
FIG 6.s-a perspective view of a rack arrangenent representing a further
_errbgflien%gt g]l‘ t heGi nuenif 0B, ﬁéﬁsp?ct.ﬁvﬁ Widw Vo£waofrddie aazhng_emameﬂenltl
in ; an_vj ew.o rack.arr.angempent ;representing a sti
further enﬁ%ﬂ?ﬁﬁ%"{:iﬁ’gtﬁﬂei Wigﬂﬁ?‘ﬂﬁf‘%FPg & dnYeRLARNG; o\ of a rack
arrangenent repFE6en?i ig anplliaer. vdewdfethe afackecarrangenent E£hGFIGO is a
pl an vi ew 9; a rack arrangenent representing still another enbodi nent of
the invention; FIG 11 is a perspective view of a rack arrangenent
Fepresenting a F&fthdrienBosifeniview ok the cmekrrangenentsip FiGn vi ew
of the racksarrangenent shown in FIG 11; FIGS. .13 to 15 are views for

expl ai ning the gperatiopn of the rack arrangenent_shown in FIG 11: FLG 16
s a plan vi ew BfGa fackS afr RREFRSEEIYR, JI6H OF Bndanl BREBRPRERNTS! (he
I nvent i on; répfesénitingaanetheecenbodimentobfa thec inrentdgayent representing
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of the rack arrgn én%nﬁ'ssgoﬁ%%nwﬁ%] %.ﬁﬁ é‘aaé]%g]fééag g%‘gnéﬁt g?%'front
view of théfrack arrangenent shown in FIG 17; FIG 20 is a fragnentary

si de view show pgea lgaC ay%@ﬁ@é&i@ea%ﬁfe@ﬁrof”@@d@@t aftahfément
i nvention; FIG Zcf IS af?rag nt ary 1?rqnt view of the rack 8
. representing a further embodiment of the invention;

Pt FIG. 7 is a plan view of the rack arrangement in FIG.

FIG. 8 is a plan view of a rack arrangement
representing a still further embodiment of the invention:
FIG. 9 is a plan view of a rack arrangement
representing another embodiment of the invention;
FIG. 10 is a plan view of a rack arrangement
representing still another embodiment of the invention;
FIG. 11 is a perspective view of a rack arrangement -
representing a further embodiment of the invention;
FIG. 12 is a plan view of the rack arrangement shown in
FIG. 11;
\v FIGS. 13 to 15 are views for explaining the operation
= of the rack arrangement shown in FIG. 11: _
FIG. 16 is a plan view of a rack arrangement
representing another embodiment of the invention;
FIG. 17 is a perspective view of a rack arrangement
representing a further embodiment of the invention;
FIG. 18 is a fragmentary side view of the rack
arrangement shown in FIG. 17; E
FIG. 19 is a fragmentary front view of the rack
arrangement shown in FIG. 17;
" FIG. 20 is a fragmentary side view showing a rack
arrangement in another embodiment of the invention:;
FIG. 21 is a fragmentary front view of the rack



4 arrangenent shown in FIG 20 FIG 22 is a persp ective view

»

showing a rack arrangenent in still another enbodi nent of the invention;
FIG 23 is a plan view of the rack arrangenent shown in FIG 22; FIG 24 is
mentary detail view in side elevation showing the rack arrangenent in
FIG 22; FIG 25 is a detail viewin front elevation of the portion shown
in FIG 24; FIG 26 is a fragnentary plan view showi ng a rack arrandgemgnt

a frag
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operation of the rack arrangement in FIG. 26; and

FIG. 29 is a plan view for expla:.n:.ng the operation of
the rack arrangement in FIG. 26.. |

In FIGS. 1 to 3, referénce numeral 1 designates a pair
of longitudinally extending stationary racks arranged in

parallel and spaced apart from each other. A plurality of

longitudinally extending movable racks 2 which are

frontwardly and rearwardly movable, that' is, movable toward .

and away from ‘the stationary racks 1, within the space
defined therebetween, are arranged in parallel rows between
the stationary racks 1. Racks 1, 2 each have a plurality of

vertically and laterally partitioned storage spaces 3. Each

movable rack 2 includes lower side frames 4 disposed at
opposite ends thereof which carry two flanged wheels 5 each,

front and rear, spaced apart in a transverse direction. A -

pair of lower intermediate frames 6, provided at inner
locations, are each partitioned into halves, each half
carrying a pair of nonflanged wheels 7 spaced apart in the
transverse direction. :

Each movable rack 2 is mounted through wheels 5, 7 on
rails 8, 9 laid on the floor and has a motor (driving unit)
10 mounted thereon which is geared to the nonflanged wheels
7, the movable frame 2 being therefore independently back
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5 and forth novable on a predeterm ned track 11 which is perpendicular to
the longitudinal direction of the rack 2. The distance between the pair of
stationary racks 1 is so designed as to provi de between the facade of one
of the stationary racks 1 and the facade of one novable rack 2 at |east one
wor ki ng space S which is slightly |Iongersthan the depth (transverse

di nension)” of above said partitioned storage space. Each lower internediate
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13. A control unit 14 is provided on the exterior of each
movable rack 2 at one side thereof.

A load handling area 15 is provided at a location
external of one end of the longitudinally extending racks 1,
2, and in the load handling station 15 there is disposed a
load holder block 16 which is reciprocatively movable in a
transverse direction relative to the racks, that is, in a
direction extending along the predetermined track 11. The
load holder block 16 is of the free-running type and is
supported and guided through wheels, or the like on rails 17
laid on the floor extending along the rails 8, 9, the load
holder block 16 having a load support bed 18 formed on the
top thereof. |

Longitudinally extending crane rails 20 are laid on the
respective tops of the stationary racks 1 through fixing
members 21. A gantry 23 supported on and guided by the
crane rails 20 through wheels 22 is movable at a level above
both the racks 1, 2 and the load handling station 15 in the
longitudinal direction of the racks 1, 2. The gantry 23 is
elongated frame-shaped and comprises a pair of guide
portions 24A perpendicular to the crane rails 20, and a pair
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6 of carriage portions 24B interconnecting the guide portions 24A at
opposite ends thereof, the carriage portions 24B carrying wheels 22 through
whi ch the gantry 23 is nounted on the crane rails 20 in rolling contact
therewith. The gantry 23 is equipped with a transfer unit 25 which is
suspendedl y supported by the two guite portions 24A for novenent in
transverse relation to the |ongitudinal direction of the racks. THe~
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extens1b1e in:a transverse- d1rect1on rel_at:.ve to the _-racks,
that is, extensible toward 'and retractable from adjacent
opposed racks 1, 2. :
. Movement of load. holder unit 16 is controlled suitably
by a known free-running truck control system, travel of
gantry 23 and movement of _ 'transfe_r' -unit-’ 25 by a known
overhead crane control system; and upward and downward
movement of carriage 26 and extension and retraction of

take-in/take-out device 27 by a known automatic warehousing
Crane control system. : : - , e

Nextly, operation of the rack arrangement of ‘the above
described construction will be explained.

When delivery of a load is to be effected between
gantry 23 and load holder block 16, gantry 23 is first
caused to travel to a position above the load handling area
15 through support and guidance by crane rails 20, then
transfer unit 25 is positioned in the load handling area 15..
Then, load holder blook 16 is moved from its home position
19 toward transfer unit 25 through support and guidance by
rails 17 and is stopped at a position adjacent the transfer
unit 25. In that condition, ascending and descending
operation of carriage 26 and extending and retracting
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operation of carriage 26 and extendi ng and retracting 7 operation of

t ake-in/take-out device 27 are carried out in conbination so that delivery

is effected between the transfer unit 25 and the | oad hol der bl ock 16.

Then, novabl e racks 2 are noved so as to provide a working space S in front
of a target partitioned storage space 3., In this case, novenent of novable
racks 27is carried out by driving notor 10 to bring non-flanged wheels 7
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unit 25 1s moved until it is positioned at a location

external of one end of the working space S. The movement of
the transfer unit 25 is stably effected without possible
sway because the transfer unit 25 is supported and guided by
two guide portioné 24A. It is to be noted that load holder
block 16 is moved to its home position 19 prior to movement
of transfer unit 25. When load holder block 16 has stopped
at the home position 19, delivery of article is made, for
L«' example, from a forklift truck to load holder block 16.
Transfer unit 25 is positioned at a location external
of one end of the working space S as stated above, and the _
transfer unit 25 is moved within the working space S. In
this case, the transfer unit 25 will never sway in the
direction of its movement because it is supported by two
guide portions 24A. Then, the transfer unit 25 is brought
to a halt in front of a target partitioned storage space 3
in opposed relation thereto. 1In this condition, ascending
and descending operation of carriage 26 and extending and
retracting operation of take-in/take-out device 27 are
carried out in combination, it being thus possible to
perform load storing into and/or load picking from target



carried out in conbination, it being thus possible to performload storing
i nto and/or | oad picking fromtarget 8 storage space 3. Crane rails 20
may be installed alnost directly on the stationary racks 1 only by using
sinmple fixing menbers 21, and the |oad of the gantry supported by the pair
of crane rails 20 can be satisfactorgly supported on the floor side
utilizing the stationary racks 1 as a support structure. Therefore, ~_}?
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32 for efficitneyiof ahé IbddbBadrddiggnZ, transfer unit (to be described
lhg;gl 231;):)3;21 ﬁac%ooyagd ol de.r!#di Lﬁ?h?%ﬁt“ls ancgt ored to th%%{ or ?Rgrggfs
A convéyoad deliveary su.sardnnelel:lyoaptﬁerkélfhetracksohtoz loadbdolder | oad W/
o oA iy SRR CHle B S ORO T S8 RY s
32 in &My be - arranged that as shown in phantom in FIG. 2,
stationary load holder block 28 is _dis_posed in opposed
relation to the home -position 19_,'- or a storage conveyor .29
is provided outside the travel path of the locad holder block
16 so that 1load. delivery may be performed between the .
storage conveyor 28 and the load holder block 16.
FIGS. 4 and 5 illustrate another embodiment of the
invention. _ _ _
Within a. load handling area 15 external of one end of
the longitudinally extending racks 1, 2 and at locations
external of respective o_ne ends of the stationary racks 1, p
there are disposed. load holder blocks 32 for delivery of
load 31 to and from a transfer unit (to be described
hereinafter). Each load holder block 32 is anchored to the |
floor and has load support members 33 extending upright from _
upper four corners thereof. - : _
A conveyor unit 35 is provided opposite the racks 1, 2
across the load handling station. The conveyor unit 35
comprises a pair of delivery portions 36 extending from
respective one sides of the load holder blocks 32 in a
direction opposite from the stationary racks 1, and a
storage portion 37 connecting outer ends of the delivery
portions 36 and positioned outside of the load handling area

)
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direction opposite fromthe stationary racks 1, and a storage portion 37
connetting outer ends of the delivery portions 36 and positioned outside of
the | 6ad handl ing area 9 15, and has a U shape configuration in plan.
The presence of the delivery portions 36 prevents a post 42 of the transfer
unit 25 fromcolliding against the stor &e portion 37. Each delivery
portlona€6 IS equi ped at one end wth a first delivery nenber 39 for

maki ng def i§er9n6f PSad Yrshapsconbiguration rinpphanng FHedPRESEACSD| ock

32, and at ofhecktd hael1ane tﬁoﬁtiéﬁ@“%ﬂebﬂﬁb}&t@r@e?o@tfﬂh nGKi Rthe
dellvery o] More s

romth rage rtion. 3 |f|caIIy,
t-he conveygraﬂﬁgﬁr3§n85n EOBS £8rt 93 nginﬁglF@F 5595@?8r%
i ke, and B8ke delivery elenents 39, 40 each consi st essentlally of endless
el ements which u a s 4 &% the
¢hai n conveyor. ﬁéﬁh 8@@%2%¥ Pgrqhgﬂﬁgl verggé?ggéd? %ggﬁ QF'%& o&ds on
the rol |l er 188t dnéwsryemsmhen rh ﬁq:armigmgtmlimuz af toght 3dndces to

the axes ohngOERbMOBNES cabfeégbha&ﬁgoflohhen&qa\é%ymocih@zpahhdoatc e
rails 20 extends at _one end t0 a | ocation above the | oad handl i n area 15

and at theOthREr @R ¥ifheqet FoFPRE Hekiygry LmGﬂ'Pﬁi'r dt9 FSonH H8%t her
end of thedpaiiveely Vfticaar BY aEJsSai:d flﬂ‘tﬁn berg @tdﬂwa rpoptonunizt. 25,

s Suppor MO RBREERLG LYY (ERE FonTBeet (R S BRPIRER erbdfRialaVl "l
dependi ng Pfoan vphberteconveponfandcthedakd ; and £he ded iverynelemenks 43 -
connecting bhe \%o?‘é{{ct?”@éné’{s{: %r %%?&ﬁ éa?e?;fj élgélés 0g1&haned which A

conflguratlo he ug per franme 4
car dN-es a tar&nmagélarrmé Gowmnvrr ¢l revalle Heetveen stohlers, PSg&hss is
di sposed behygfincbigepot.s 42 and is upwardly and downwardly novable.

zrllr O.UQh operati %px ofugpg%glsgal tg Xelgegrt'yéleSlgzlneSBgss e3d9 or (} tl oadsr ane
on the rollers off the rollers to then transport the loads

at right angles to the axes of rotation of the rollers of
the conveyor.

The pair of crane rails 20 extends at one end to a.
location above the load handling area 15 and at the other
end a predetermined distance L outwardly beyond. the other
end of the pair of stationary racks 1. The body of the
transfer unit 25, suspendedly supported by the gantry 23,
comprises an upper frame 41 which is supported and guided by
the guide portions 24A through wheels, posts 42 depending
from opposite ends of the upper frame 41, and a lower frame
43 connecting the lower ends of the posts 42, and has a
box-shaped configuration which is open at front and rear.
sides. The upper frame 41 carries a transverse drive gear
44 geared to the wheels. A carriage 26 is disposed between
the posts 42 and is upwardly and downwardly movable through
opération of a vertical drive gear 45 disposed on the upper
frame 41. ' : _

. When the gantry 23 is driven by a run drive gear to
move to one end of the pair of crane rails 20, the transfer
unit 25 is wholly positioned in the load handling area 15 so
that it can perform delivery of load 31 from and to the load
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When the gantry 23 is driven by a run drive gear -to nove to one end of the
pair of crane rails 20, the transfer unit 25 is wholly positioned in the’

| oad handling area 15 so that it can performdelivery of |oad 31 from and
to the | oad 10 hol der bl ock 32.Wien the gantry 23 noves to the other end
of the pair of crane rails 20, the twoansfer unit 25 is so positioned that a
portion of the upper frame 41 and one of the posts 42 which is nore*

adj acenholder Hrlaxtk 32 Mherofthve ayentzy |2 2 howmeise toathpaothdéd. efiluef th&t

t r ansf n h t lngh i a dtf) of t he
gantry e%%él ? 1%5$S%n§r§hgof5}€{]6¥n‘hgﬁ é?éen?%gﬁgf%?t F}!{ oneg’sstrobra%e space 3
| ocat edP%J-??F@n%@h’élPa‘énﬂ B‘F’rﬁa@@ P ZZhGTH-‘!PEﬁé'-'a ame &l ardieng efternal ly

of ¢ hteh%ateﬁogeg o2 tipidinald Uabra! hit 18KLABIING €6 KBther? dipfagpe of the

I hof the crane ralls Ois extepded _at the
ot her eftPRF ’f?‘l’e{] H8F 2 SRaRe &5 ndgY t‘:’rl'sf;gﬁcgafnséﬁt?ﬁ?' dé¥rces 49
for resﬂwtﬁﬂ&tmﬂbhnlchctls' 3mald exr r'mmecthm wiath Imrtnuatd;antryib'ls spacE
t e rac
2 thr oﬁ% r;%c Laf}%%iifoﬁ. B@%%?r ol&c’i ?% ilgf %‘qbr anggggabl es 50

are so wan%dlwmted rathgthet pkherhenpdap€ nack il-m Besition within the
limts of ”W’%Ba&ﬁ 4&&%&&&%&&%@@ o#ethaCkenakCefBVEE i N

ei ther | eftward or ectlon acent control devices 49 are .
i nt er cobM R I%’étﬁ!‘l AP‘Zaﬁﬁ‘EHSo%rt?leb‘P‘F%B?e ?f the £agke 48 at a

| ocat | Fﬂwb pelse tBerigatmr&f GEhéé hc\;\rhﬁﬁét T&IDE Y20 awzodtwimryl éxbengeded ? )

centralj rQ i s conne to_a cent one of the
cont o1 8GhE Hned SR ETeRe FRIAZ bY STRECSCEErpRadd ATLEERES £1° 01 1 "
si gnal Gontmed sslewicesd nsceﬁbrormespelcpi:ver movable NacKsy 2opareti on ofw’
the ra egen f ‘%Fiﬂfi plalﬁg\&1 ry of

| oad 3%%%@0?@ ghgl ggg" 1i1s Tl rs%idgvi %séaggdﬁié st ogg%e pidrt ion 37
by a fAKYige 49 %ﬁec‘PT'RGCtPﬂ i ézh@a@rnq@qr&mqm%vqhm ¥afke2 on which

the | oaghrduglr aunneiricyl eabilldeseafl t efhéheodntadl3laévibasdised and
branch cables 50 are so designed and arranged that they are
held in position within the 1limits of movement of the
movable racks 2 when the racks are moved in either leftward
or rightward direction. Adjacent control devices 49 are
interconnected by sub-cables 51 arranged on the floor. 1In -
the space 48 at a location opposite_"to one of the stationary
racks 1 there is provided a centralized control system 52
which is connected to an adjacent one of the control devices
49 via a main cable 53. These cables 50, 51, 53 perform .
signal transmission and reception, and’ power supply.

Nextly, operation of the rack arrangement of this .
embodiment will be explained.

For entry of load 31 into storage, load 31 is first
delivered to the storage portion 37 by a forklift or the
like. 1In this case, the fork acts on a pallet on which the
load 31 is supported and thereafter thé load 31 is handled
through the pallet. The load 31 delivered onto storage

portion 37 is transported in one or the other direction
through the conveying effort of the storage portion 37 until -
it is delivered to delivery portion 36 through second
delivery element 40. Then, load 31 is transported by
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through the pallet. The load 31 delivered onto storage portion 37 is
transported in one or the other direction through the conveying effort of
the storage portion 37 until it is delivered to delivery portion 36 through
second delivery el enment 40. Then, load 31 is transported by conveyi ng
effort of delivery portion 36 until 123t is delivered to |load hol der

bl ock 32 through first delivery elenment 39. Load 31, when delivered to

| oad hol @€rcomvering, effeubpoofeddeiiveny spppﬁlbnnenﬁerunﬁﬁl Thbn igantry
23, support I ded ' il ovj&r. I the
crane rail &%%)fﬁ%{g# s rfe%ac egagdﬁgcabt%i%% ove ﬁngo\é%']% |ng Sr€a 15,

so that errp?-"ye‘i‘?%ﬁsﬁgr uhaa® 31 5 yaent ﬂ@ﬂréﬁ!eﬂfﬁ—dt e Iaad Hbf?ﬂeﬂ@mgbh@@h 15.
Then, transigy yglgugﬁofﬁedrb enolnt gﬁPﬁgggemthbgsgggr 44 to ane and is

stopped at a po on ad | oad hol der

condition, asce e t r g :
Hhefly SEhERNC Ak FHPORERd: RO GuidaR, Py Stape, pils

ext endhng a2, rr,srnotredgtowarat one ehd dfe-thy taene itaiiny i 26 WtHL e:l.t:2 .

carri-ed out,. 0 i's

recei ved by #%ﬁg unlgg%%ﬁ %ﬁ%gé L@%t+§&d ﬁ?ﬁafﬁ*eq%5§£3ﬁg1ﬁg$lgﬁ?grget

st or age spa@wWotranaﬂepl aniify 251exef pomi.tsonadr ilad the Joad dwandbimgr as

in the cascaféalfs, Cutiuh MHan¥i it € 176515l akdvin byMovevERbe dir {RYAD! €

racks 2 in that connection is carried out in manner, such an
i nstructi or98Rgndt Feompvenand ilfestannadiat a (ROFELLQR adianent (epdo a

target contieldéevi BEodR VBE.Mai nmblaﬁ ashditiamabl Eaiderfd!i!lh | NahdIl N,

an |nstructéon Si nal fromthe cont devj ce 4 s trans &d to noyabl e

racks 2 vi ABTETRIRAL PEATER P f q4£ﬁ}§§F| Fﬁpge? BPLRY e i s
carri=ed outrébractimdi reperatidn upeﬁnd:ahemrrymalmﬁ-omﬂ: cdeviage 2% ocamle

ext endi ng aggh-¢ 6L 36UnG0LLAR1Rhe Be” 4l | Bhige Ctallo i oqR” dd Slodhe
transfer unit %ron t orage space or od?mard
del i very of ‘P%@F'Slb]-‘?‘h‘é | Bhd 3 |r§qqmdtmntmmsme€m vBiget 28+ or age

space 3 by trans&@ﬁsé@héneﬁya”@ntEQ‘dfrlo$@e3iriﬂiﬁeh‘ﬂﬁﬁgéﬁ5éﬁbfﬁﬁéh the
|l oad 31 is
space 3 or load picking therefrom is carried out in same
manner as in the case of the embodiment shown in FIGS. 1 to
3. Movement of movable racks 2 in that connection is
carried out in manner such that an instruction signal from
centralized control system 52 is transmitted to a target
control device 49 via main cable 53 and sub-cable 51 and, in
turn, an instruction signal from the control device 49 is
transmitted to movable racks 2 via branch cable 50.

~ Entry of load 31 into target storage space is carried
out by a combination of up-and~down motion of carriage 26
and extending' and retracting motion of take-in/take-out
device 27 after the transfer unit 25 is stopped in front of
the storage space 3. . : :

For outward delivery of load 31, the load 31 is first
taken out from target storage space 3 by transfer unit 25
and, in turn, the transfer unit 25 in which the locad 31 is
supported is moved in the working space S and toward the
load handling area 15.

Upon its arrival at load handling area 15, the transfer
unit 25 is moved within the load handling area in the
longitudinal direction thereof and is stopped at a location. .
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supported is moved in the working space S and toward the |oad handling area
15. Upon its arrival at |oad handling area 15, the transfer unit 25 is -
nmoved within the | oad handling area in the |ongitudinal direction theredf
and is stopped at a | ocation 12 adj acent one of the |oad holder block
32. In this condition, upward agg, downward novenment of carriage 26 and
extending and retracting novenent of take-in/take-out” device 27 are-egrried

out | ndfueeRE!l idhie Wie' the t Noddathollidd Hiodk angfer upht @8ids &
delivered_ ,onto the | oad hqglder block 32. = Then, the Joad 31 on t he | oad

hol derCHIRLoN: | WYRALA 2BA; SoWnyazd mavieper: 9k FaxFriage B andst
del i v&mmmmmmwmﬁm@m by takeebnytykegoatidevricd the

R ey S s e DL RS VAR
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pi cki aﬂfp%ﬁ el 1Mery | T tipR 36 'cam‘g oqxe}%ve%xn ed out
in th%IﬁéW@Wld—%%%s?brﬂfeﬁ pyeset tohke iﬁlgeafﬁuftféﬂntmcks 1, 2

by usi ne of the,loa bl.oc r.e.con yed on storage
porti o‘ﬂ%v?w 038 ?ECS ?hé‘ @?fs %{2 &3@? 1nger| £ r om si de
of thestsnmggeppntionn 3737via' heecend rdeig.\te:adseBémenb doqundt 3|y stored
into r@fé(}fs [ ryl di ment, a

| oad han é}o tgerdéa |gﬂp'rggwb Qé%ﬁe%%l@&%%%({/é g%e endﬁn?p

| ongi tT}tﬁfr'%ﬂ Seléxtml hgafda s s Qet@@@rhxt By dorklifite iaruck, %#'m | ar | oad
hand| i¢ye ayBae. t ogether with-a conveyor unit, may also be provided >

externally of the othe end of the.racks 1 2. FIGS. 6 7 illustrate a
further entfoVRYR ii"Fre FThvedt |“%H'11Lz&§d $RF dLPvBF 8. @@%ﬁ‘ﬁﬁ%d f or
del i vetqacbfhhndlhﬁé as abelséribedhabove)sfaid vaddifionadlgi dfosksl in

employed for order picking operation. In particular, order
picking operation is carried out in the following way.
Loads 31 are sequentially taken out from racks 1, 2 by using
one of the load holder blocks 32 and they are conveyed on
storage portion 37 in one direction. -Thereafter, order
picking is made from side of the storage portion 37. The
remaining loads 31 are sequentially stored into racks 1, 2
via the other load holder block 32.

In this embodiment, a load handling area 15 is provided
-externally of only one end of the longitudinally extending
racks 1, 2. Alternatively, however, a similar load handling
area, together with a-conveyor unit, may also be provided -
externally of the other end of the racks 1, 2.

FIGS. 6 and 7 illustrate a further embodiment of the
invention. Load holder blocks 56 adapted for delivery of
load 31 to and from the transfer unit 25 are disposed in -
opposed positions in a load handling érea 15 external of one
end of the longitudinary-extending-stationa:y racks 1. The
load holder blocks 56 are. of the self-drive type such that -
each, being supported and guided, through wheels, by rails
57 laid on the floor, is réCiprocatively'movable on a travel
path 58 extending longitudinally away from one end of



opposed positions in a |load handling area 15 external of one end of the

| ongi tudi nary extending stationary racks 1. The | oad hol der bl ocks 56 are
of the self-drive type such that each, being supported and gui ded, through
wheel s, by rails 57 laid on the floor, is reciprocatively novable on a
travel path 58 extending |ongitudinallyldway from one end of 13
statlongyéfrack 1. Each | oad hol der block 56 has a | oad bearing portion 60
Wi t h upsSramsdiartg onaxy anrpior L.nerscls F6adt hbdderc blomk S6échasf a 'l]machorre

positions f I 5

position H?ﬁ ocate close to fﬂéggdqgcgﬁbaibgt qgﬁg]%yﬁéﬂé a second
hronme  posi t i8¢ feuar o@@?@ﬂrﬁemqqibm tﬁ'@osmm%rﬂﬁlﬁs@ks 1arw]§,¢tt HeBant ry
23, lsuggorfe@él?lld,aauwséeb%/bg%mseneﬁhatl isZ?a ffﬁgﬁ\d%ht héwd i%}ddlfzi the
rails r uni Q osi.ti.qned in the 1lqa |ng
area 15 toL'lﬁ @&?ZP a5er o dgﬁe\/e?m&%?g’i‘gaﬁt?f%t%‘aﬂd Fagh 1foad? Ha

bl ock 56. Meddnd humy positbdéntHR Lecktedr Tepetentfrom tihe rs'mﬁtunary
enbodi nment I)g be expl ai ned. For entry of load 31 into storage, enpty | oad

hol der bl oCK |s first positioned at second hone position H2, and |oad 31
i s delivered onfWhdmdthepegantoy p28i i supporbedaandr iguided Rycikkhe crane i ke.

In this casg;ilodp a‘itss Méd‘q{d“cﬁ-l@ %ﬂd)%k HHP P i TEBE! e tharftse the
| oad 31 to be swta 5 orted t | oad support menber s 59. Then, the

| oad hol deMrdito@8 56 WB?& Yapeﬁgtﬂ-ﬁ’éie@r &Pthﬁaiﬁa§8h%@Hn9ta%?%pk5 HOfirst

honme posi t ibetdile réaay Fors dediveryodsi jona@agiietlo andtfrdmylgedtholdsk
supported ?)Q%G%Eisgﬁd y crane rails 20, noves toward a | ocation above | oad
handl i ng a d thus enpty transfer unit 25 reaches | oad handling area
15. S=Then, the ®exbtiw,r awﬁematwdn 2F nthes rack tamnangementi reftithe
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transfer unit 2Fqrccntey Pﬁaéﬁ@li f3pninte storage, empty load holder
block 56 is first positioned at second home position H2, and
load 31 is delivered onto load bearing portion 60 by a
forklift truck or the like. In this case, fork acts on
individual load support members 59 to cause the load 31 to
be suitably supported by the load support members 59. - Then,
the load holder block 56 moves along the travel path 58
until it stops at first home position Hl.

When this condition is reached, initially gantry 23,
supported and guided by crane rails 20, moves toward a
location above load handling area 15 and thus empty transfer

unit 25 reaches load handling area 15. Then, the empty
transfer unit 25 moves in a transverse direction relative to
the crane rails until it stops at a position close to load.
holder block 56 at first home position Hl. In this
condition, the transfer unit 25 receives ]_.oad 31 from the
load holder block 56. _ _

For outward delivery of load 31, transfer unit 25 picks
load 31 from a target storage space 3 in same manner as in
the case of the previous embodiment. The transfer unit 25
in which the load 31 is supported moves through the working
space S into the load handling area 15, then stops.

Upon arrival at the load handling area 15, the transfer
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| oad hol der bl ock 56. For outward delivery of |oad 31, transfer unit 25
picks load 31 froma target storage space 3 in sane nanner as in the case
of the previous enbodinent. The transfer unit 25 in which the load 3 i g
supported noves through the working space S into the |oad.handling area 15,
then stops. Upon arrival at the | oadghandling area 15, the transfer 14
unit 25 noves in a transverse direction relative to the crane rail s+ @il
it stopsnit aSpmmtesDnml asettansvetye | didebtlidar ﬂénﬁh@ tbatthe atda

hal - f
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carri echolder rblﬂﬂiblﬁﬁatthaft isoathat haht abLingt ihonehpasidvistreHlnit 25 is
deliverpd enie ébsalessh hoﬁgeanal-as{snf?ﬁovéuéﬁequenhhsenhtﬁ | Al der

bl ock 56 npopves on trave I't, reaches second “hone p03|t|on H2,

at whi c??df?n%’t‘ifbsanq'h’ée noRt: kekesdn/kakgsPubl devise & faX®hed by
forkli featried eoutt him I cbﬁbﬁﬁatabh\ofarssb dehat¥erthe Fi&ads ﬂhom andil|
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out Si d%é’pﬁﬁﬁiiel’én‘}% Q%LI e er%ébdﬁdoﬁoﬂﬁp%%%‘iﬁﬁ 'rﬂ?ar K&nl-jeccording

to the arrangenent ment oad's n 0 storage and

out war cSRPs ver"}h%fJ-‘PQf&d%l 30mr §h§allpﬁédh9&ﬂeﬁt bllpgkn§6s dsc £etched nal of
Opposi tisy eFekk Dif € RErUAIE I 1the 1iké £6F Sowisdrd K iweryevi ces 49 and the

| i ke descri W t ference to FIG arra I n.rac 2. FIG 9
i s anot her ﬂ%ﬁl n%nts % heé i (Rehth orfs "Ig‘rp%l f%%t kqs éﬂ‘%ol der
devi cesizﬁﬁemlnqm.ed Inrthlbsi embyddﬂnehtadlaadohandlﬁ.ngmairleast n&nsme  unit

ouL S ¢ ?I’ espec %éﬁ% Cué#% S ae&dé]-%f q:t Cﬁ(%ﬂé’e é)O%r} ti

outsid i Ve one ends. of tT.onary ra i‘n 7addition at

| east PRIFHt eEmd@ag hokirr hblosksh Gk kase ghisposedovini bheudead s

di spos ekhkel WRPNakB8st Whd O8Gtside opposite. ends of the pair of -
opposed stationary racks 1. According to the arrangement of
this embodiment, entry of loads 3 into storage and outward
delivery of loads '3 are carried out utilizing spaces
external of opposite ends of the racks 1, 2. In this case,
control devices 49 and the like described with reference to
FIG. 5 are arranged in racks 1, 2. :

FIG. 9 is another embodiment of the invention. 1In this

embodiment, load holder devices 56 adapted for delivery of
load 3 to and from the transfer unit 25 are provided in the R
load handling area 15 at .opposite positions outside
respective one endé_ .of the stationary racks 1 and, in
addition at least one intermediate load holder block 61
(four shown in number) is disposed between the two load
holder blocks 56. The intermediate load holder block 61 is
of same construction as the load holder blocks 56 and is
able to perform delivery of load 3 to .and from the transfer
unit 25 when it is positioned within the load handling area
15. - In case that the intermediate load holder block 61 is
likely to interfere with the movement of the transfer unit
25 within the load handling area 15, it is caused to retreat
from the load handling area 15 and is positioned at the



hol der bl ocks 56. The internedi ate | oad hol der block 61 is of sanme
construction as the |oad hol der blocks 56 and is able to performdelivery
of load 3°to and fromthe transfer unit 25 when it is positioned within the
| oad handling area 15. 1In case that the internedi ate | oad hol der bl ock 61
is likely to interfere with the novenengsof the transfer unit 25 within the
| oad haqdbfng area 15, it is caused to retreat fromthe |oad handling area
15 and |§Hsendndnhuheupd§mtionlﬁzsecond honme position H2 In these

nbodi t h . d_h | ock b
moved between | 1P (ERE RRRRiReHss, Fhopm, R Bre¥ 6 Bredy H4€I9E PR, o
and from t @ad aholderurblo@k imayolbee pevéedr ieetwerh t H:hes efmrlslthdmme
position Hueady ﬁ’i‘BrFf‘nghtVWc‘gI Sff:kr t geaqdy c#oﬁ 286 € 5hA" Flonf!

uc e per d. The

such as forklift tr s to ore, It 1s possib e to
operate sudrangafaranik, 28 isf <§I°y ke\dper fﬁmﬁdarﬁnqoo‘é%ﬁ? bEecepdothome

co: l'i sion t;ﬁismrbzi m:ﬁf angHicﬁra@hQér&h%f Irsaaréléftﬁat%ﬁasfg%ﬂéra% (215
v e e v okl s PR, DB SO St
transfer urmherzFome hiitt he busiﬂhﬁuﬂtdmbpetatéSSucﬁh@mthmnaltdugaman be

rovemint | cARteny, S o, B SRAAMENSY I T O el e,

| oad 31 betfoxklifte threak ool te Dlikekapd the thansfensurit 26 trefatiae be
accurat el y 4 iy TRAVHANEr '1:51’6&1&“5@ ah&d¥’eadd Foad KXW bifdiy her

enbodi nent of the invention. In this enbodi nent, |oad hol der bIocks 62

adagﬁﬂed f orP&&dask r’}P‘bfm‘P‘E&dt%‘!a?@ ang PWBM frem (moyes bagk @ng; farth
fixeely di vedsadve 4o tiadthangkepgunliea265witthdpband & oadb iHdrdmsimyt si de

Goi | very of SRSt TeFesiie o, FRAYLEeR Mg (PAFELY, pperaEed i oy co
wi t hout nopessiblef codddsiainderiti eslchiptherGendlthedr hfovément can Ilbe
further emditFiied if'% very simple way. Furthermore, delivery of
load 31 between the load holder block 56 and the transfer
unit 25 can be accurately performed without involving any
error. -
' FIG. 10 shows a further embodiment of the invention.
In this embodiment, load holder blocks 62 adapted for
delivery of load 31 to and from the transfer unit 25 are
fixedly disposed in the load handling area 15 at opposite
positions outside respective one ends of the pair of
P ‘stationary racks 1. 1In this embodiment, delivery of load 31
can be performed by a forklift truck or the like device
without movement of load holder block 62.
- FIGS. 11 to 15 show a still further embodiment of the
invention. 1In this embodiment, a pair of load holder blocks
16 are provided as in FIG. 1 embodiment, the load holder
blocks 16 being self-movable by being guided along by a pair
of rails 17 longitudinally extending in same direction as
the gantry 23. '
At 1locations external of respective both ends of
individual racks 1, 2 are arranged, in opposed relation, .
light projectors 65, each consisting of a photoelectric
switch as an exemplary form of a width detecting device, and
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invention. In this enbodinment, a pair of |oad holder blocks 16 are provi ded
as in FIG 1 enbodinent, the |oad hol der bl ocks 16 being sel f-novabl e by
bei ng guided along by a pair of rails 17 |ongitudinally extending in*sane
direction as the gantry 23. At locations external of respective both ends
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The manner of operation of the rack arrangement of the
above described construction will be. explained below.
During inward and outward transfer operation with
respect to load 31, when a working space S is to be provided
in front of the facade of a movable rack 2a having a target
partitioned storage space 3a as shown in FIG. 13, a pair
each only of light projectors 65a, 65b,. front and rear, and
light receptors 66a, 66b, front and rear, which correspond
to the movable rack 2a operate under the control of control B
device 49. In the event that, because of failure of motor
10 of the movable rack 2a, failure of motor 10 of another
movable rack 2b located on the __frontward.ly- opposite side, or
some control error, the working space S provided in front of
the partitioned storage space 3a should be smaller than_ the
predetermined width for the working - sp,ade S, the _side of the
one movable rack 2a or the side of the other movable i‘a_ck 2b
intercepts the light 67 projected from light projectors 65a,
65b, and accordingly the fact that the workin_g 5pace S falls
short of the predetermined width requirement can be
detected. In this case, a detection signal is input to the
centralized control system 52 via coﬁtro_i_ device 49 and, in



novabl e rack 2b | ocated on the frontwardly opposite side, or sonme control
error, the working space S provided in front of the partitioned storage
space’ 3a should be snaller than the predeternined width for the working
space S, the side of the one novable rack 2a or the side of the other
nmovabl e rack 2b intercepts the light 674-projected fromlight projectors

65a, 63b,-"and accordingly the fact that the working space S falls short of
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stationary rack 1 as shown in FIG. 15, light projectors 65c,
65d and light receptors 66c, 66d only operate, and if it is
detected that the width of the working space S is smaller
than the predetermihed width W, and/or that the movable rack
2d located on the frontwardly opposite side is relatively
offset as shown in phantom, movement of the transfer unit 25
- is- stopped.
In the present embodiment, the load handling area 15 is
\_ provided externally of one end of <the longitudinally
extending racks 1, 2, but similarly to the case of FIG. 8
embodiment, load handling areas 15 may be provided
externally of both ends of the racks 1, 2.

According to the arrangement of the present embodiment,
the width of a working space S provided in front of a target
partitioned storage space 3 is detected by the width
detecting device comprising light projectors 65 and light
receptors 66; therefore, it is possible to detect that the
width of the working space S falls short of the
predetermined width requirement, if such shortage is
present. In that case, movement of the transfer unit 25 is
stopped, whereby the transfer unit 25 is prevented from
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enbodi nment, | oad handling areas 15 may be provi ded externally of both ends
of the racks 1, 2. According to the arrangenent of the present enbodi nents,
the width of a working space S provided in front of a target partiticneds
storage space 3 is detected by the width detecting device conprising |ight
projectors 65 and |ight receptors 66igtherefore, it is possible to detect

that the wdth of the working space S falls short of the predeterm nee-

wi dt h reqlliiskentwith movablkorasiys i2s present. In that case, m)vemen‘t{of
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enbodi nERYenBions heInnthis embodiment: s ambieli thetcase withhBIGas6 with

FIG 6 embodifient, 16ad holder Bhoeks 58 WRiCh are reciprgeativgiy movabl e
in a dlrect]gagg gg{pﬁgn jcular to the &rggdeterm ned track 11 are_ provided at
0 .
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racks l,,.da §8Ch conprise support posts 1A, 2A and |oad bearing menmbers 1B,
2B, and a plurality of vertically and laterally partitioned storage spaces
1C, 2C defi nBEGSy t¥esdosudPor shpwsta Ifyrthennenbodinesdr i of nthéers 1B,
2B, SUPDRVéneoohs th thi¥ ehikifinenC sthichatSS bliCobabRE PhoRs! enoth
sufficient _to define a whole uppernost storage Space % SO t af oads
stored +n. the®8FPe SRR LSS (SUPRPEE POFbEadd, Aand 1kpad rkearingrel y
isugroulrldaubeﬁslpm;tzmpﬁﬁd tld\ pmranieycgﬁne%_fedca%ly.p&?d %ﬂ%éx}g&i‘f{rﬁo‘c bybl
atera g.gonnecting ne S : 0 ost s of - each novabl e
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are eadP m®fnt 8d e suffijcient to define a whole uppermost -
storage space 1C, so that loads stored :Ln the uppermost
partitioned storage space 1C are entirely . surrounded. |
Support posts 1A are interconnected at upper ends theréof by
laterally extending connecting members 70. 'Sup.port posts 2A
of each movable rack 2 are of such _cbnf_iguration that they
project up to a median level (or a height corresponding to
the thickness of a pallet, for example) within the uppermost
storage space 2C, so that an upper portion of load 31 stored
in the uppermost partitioned stqrage space 2C is e_xposed;
Crane rails 20 are each mounted on one of the T
stationary racks 1 by being fixed through fixing members 21
between upper ends of support posts 1A positioned outermost. _
One end portion 20A of each crane rail 20, as viewed in the |
longitudinal direction thereof, extends to a location above
the load handling area 15 and is supported on the floor by'
an auxiliary support post 71A. The other end portion 20B of
each crane rail 20 extends beyond the other end of the
corresponding stationary rack 1 by a _predetemined distance
L.and is supported on the ground by an auxiliary suppor_t
post 71B. _ _ _ o
According to such arrangement, when loads 31 are stored _
into individual storage spaces 1C, 2¢ of stationary and



stationary racks 1 by being fixed through fixing nenbers 21 between upper
ends "of support posts 1A positioned outernost. One end portion 20A of each
crane rai’l 20, as viewed in the |longitudinal direction thereof, extends to
a |l ocation above the |oad handling area 15 and is supported on the floor by
an auxiliary support post 71A. The ot h&® end portion 20B of each crane rai
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arrangenent of the prese Iment, It is possible to install crane
rails 20 GUPRANY RASGSHe2A¢t ationary racks 1 only by using fixing nembers 21
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crane rails 20 can be firmly installed without need for any
special support structure. Thus, it is possible to
compactly arrange the gantry 23 at a level above the movable
racks 2 and thereby to improve the stoi:age efficiency of the
movable racks 2. :
" The uppermost storage space 2C of each movable rack 2
can be defined in such condition that support posts 2A
therefor are partially cut away. Therefore, it is possible
to provide movable racks 2 which are constructed from a
smaller number of component materials and are less
expensive. 'Further, loads 31 stored in the uppermost
storage space of each movable rack 2 are well protected
against possible falling off because the loads 3 are so
positioned that their underside is held in opposed relation
to the projecting portions of support posts 2A.
FIGS. 20 and 21 show another embodiment of the
: invention. _
The transfer unit 25 has vertical frames 75 arranged
under an upper frame 41 and about sides of posts 42.
Vérti-cal frames 75 are arranged at opposite sides of the
transfer unit 25 in such a way that one vertical frame 75 is
disposed at front side relative to one post 42 and another
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smal | er nunber of conmponent materials and are | ess expensive. Furt her,

| oads 31 stored in the uppernost storage space of each novable rack 2 ar€
wel | protected agai nst possible falling off because the loads 3 are so
positioned that their underside is held in opposed relation to the
projecting portions of support posts2@A. FIGS. 20 and 21 show anot her
enbodi nent of the invention. The transfer unit.25 has vertical franes;Zﬁ
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novenent _of t uni t 2 can prevente ause of
re|nforﬁpﬁgcéFFééﬁebgsthe vertical frame 75. Although the transfer unit 25

i s-desi gned fhecording to such arrangement, when the transfer unit
25 tends to sway during its operation, and more particularly
during its movement within the load handling area 15
(provided. outside the working space S) in a direction
perpendicular to the longitudinal direction of the racks 1,
2,' such sway movement of the transfer unit 25 can be
prevented because of the reinforcing effect of the vertical
frame 75. Although the transfer unit 25 is designed for
inward and outwafdrdelivery of load 31 through crane-type
'operation,_ therefore, the arrangement of_ the present et
embodiment provides for quick and safe delivery of load 31
between the transfer unit and other device at all times.
The transfer unit 25 has long and good serviceability. The
lateral members 77 of the vertical frames 75 may be used as
grips, footholds, or a 1ladder for the operator when
maintenance and inspection are required with respect to
various drive gears arranged on the top of the transfer unit
25, such as run drive gear and up-and-down motion drive
gear, and this provides ease of maintenance and inspection.
In this embodiment, vertical frames 75 are apportioned
between the front side and the rear side, in manner such
that one vertical frame is used at the front side of one.



I nward and outward delivery of |oad 31 through crane-type operation
therefore, the arrangenent of the present enbodi ment provides for quick and
safe delitery of load 31 between the transfer unit and other device at al
times. The transfer unit 25 has | ong and good serviceability. The | ateral
nenbers 77 of the vertical frames 75 n#L be used as grips, footholds, or a
| adder {or® the operator when mai ntenance and inspection are required with
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bei ng cut |ons corresponding to rails 8 9 in order to prevent

a
possi bl e |ﬁ&a¥F€PEnE€ rpQfsRUGR FACK-AXERNERPEPES: 24 and 25, each gui de
rail ° FIGS. 22 to 25 show a further embodiment of the

invention. In this enbodiment, longitudinary extending
guide rails 82 are arranged on those portions of the floor
in which a working space S is to be defined, the guide rails
82 being cut away at portions corresponding to rails 8, 9 in

order to prevent possible interference.
As shown in detail in FIGS. 24 and 25, each guide rail
82 is supported by a bracket 84 having height adjust screws
83. A positioning device 85 is provided at the lower end of
a post 84 in the neighbourhood of a lower frame 43 of the
transfer unit 25 which is suspendedly supported by the
gantry 23. The positioning device 85 has a bracket 86
attached to the lower end of the post 42, and to the bracket
86 is mounted a vertical cylinder device 88 having a
downwardly extending operating rod 87. The operating rod 87
is provided at its front end with a U-shaped holder 89 which
: is capable of holding the guide rail 82 at both sides when
the operating rod 87 is extended. The holder 89 is provided
at its distal end with rollers 90 intended to facilitate the

holding action of the holder 89.

- According to such arrangement, for inward and outward
delivery of load 31, the gantry 23 and transfer unit 25 are
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82 is supported by a bracket 84 having height adjust screws 83. A
positioning device 85 is provided at the |lower end of a post 84 in the °*
nei ghbour hood of a lower frane 43 of the transfer unit 25 which is * -
suspendedl y supported by the gantry 23. The positioning device 85 has a
bracket 86 attached to the | ower en@2of the post 42, and to the bracket 86

is mounted a vertical cylinder device 88 having a domnmardly ext endi-@g
oper at |9 Yen igito Mevementaso¢haddthe rarpisgedeq of the tranafemnd \r.d h a

U- shapqgh ol geri S dﬁlﬁ*bﬂéd ﬂ:é’fté‘oé GE dtSs bt dlfe shdcdB at both

si des en the o eratln I s extend e hol der” 89 ) s provided at

its di stthlS¥N thsol’r%rghgo qarﬁeerﬂf%dtpﬁ f£oregoinde auROHRN Ry action of
t he holTen StheAtakeding takeit Aevige2ontis 82iven Vs texttehd Wnihr d

"nto nokan® dfor e dvetd 0¥ 3880 " BRC oo BBl Bron 081 ¢ oned
opposttspaaazi.taigeth§50ca§e,spaeeoﬁeraninqnzoda§7aafitheIuylmndanﬁ t he
foregmdg,& g "8 3! Sextl at I%%II Q*ﬁaﬁ;]ﬁ%rg@kﬁh ?uﬁ. ff 8BS ¢y ven to

extend and retract for deliver e stora e space 3.
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the inventi Yres. anét]s ]t (t;#?h Eg‘ooghg&nt &y r%rgﬁ,j i&g udes a

retractably ‘back nova efo as i'ts take I n/t ake- out

devi ce. 1mee!m1@n~26 sfows thige mbpdpmentor kthe wkremsferofunife & tical | '
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92b, MQ%gh ar, sﬂﬁﬁ f | ¢ as rack detecting devices, on sides
of its \%h; ﬂ)%%%ﬁ %H V3¢®nt end of one side and at the rear
~end of the Ah@IG &F Ishes) lmeémulmmaé uEbrialo b Wit is of the
vertically multiple type is provided.with‘réflectionvtype
photoelectric switches 92a, 92b, which -are shown by way of
example as rack detecting devices, on sides of its uppermost
stage prong, at the front end of one side and at the rear
end of the other side respectively.  Longitudinal support
posts 93 which, as components of each rack 1, 2, define
individual storage spaces are used, for example, as
detectable elements. Further, it is noted that a switch
device (not shown) is provided which selectively enables

only the photoelectric switch 92a when the fork 91 at front. ~/

position: is to be extended and retracted or which enables
only the other photoelectric switch 92b, when the fork 91 at
rear position is to be extended and retracted, as shown in.
phantom in FIG.. 26. |

The transfer unit 25 is provided with a control dev1ce _
94 for controlling the extending and retracting action of
the fork 91. The control device 94 has a counter 95 for
detecting the projection stroke of the fork 91 such that the
projection of the fork 91 is stopped when counting by the
counter 95 has reached a predetermined value. _

The operation of the rack. arrangement of the present

;
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posts 93 which, as conponents of each rack 1, 2, define individual storage
spacés are used, for exanple, as detectable el enents. Further, it is
noted thdt a switch device (not shown) is provided which selectively
enabl es only the photoelectric switch 92a when the fork 91 at front
position is to be extended and retractedg or which enables only the other
phot oel ectric switch 92b, when the fork 91 at rear position is to be
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pr edet er m ne e oper rack arrangenment t he present
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| ongi tudi nal direction w R he wor Ki ng Spa manper ,as in the

boed! U, Thovayaes, RO Shasu Hhnt Fork o1 4 oPeeipioRed. FEp3R el & A0
the carri aeareétlgwﬁa@d swcédsandrmmwai forkt bat ishpréjested imto

It te t t t t :
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| oner ed, whewebedi hehévely thenload 3bran the fork gddés waleaded inke get
st or age s?ﬂg t‘% ‘%égoug{:_org palg ce 723 SRyt |y, palaeftorkydl is
rom ar

retracted get sto ace 3into the transfer _unit 25.. For
outward defpbeequentliyad the @@(Hky ?—an"sﬁ erefrpcted (Lrom, &he, targetne
WOkt ng sp§€6r§gensbaeel gnghtodithe ttaheFeroandtd2shen st opped, whereafter

th 26 t h

posi 1 oned_oppoEPFoTERERY Aat hEerE, O ARAd v rbty, EREnsRst dlitoss,
proj ect ed isr moved/ withihhdheargetkingr Ckepe&ela thel longitwdinalhe
carriage Zglfécgkgﬁataﬁ(& tferd hé{:oﬁﬁga, SYnkfeafter the carriage 26 is

moved upward and downward so that the fork 91 is positioned
opposite to the target storage space 3. Then, the fork 91
is projected for entry into the target storage space 3, and

. thereafter the carriage 26 is elevated, so that load 31 is
picked up by the fork 31 through the pallet 72. Then it is
possible to take out the load 3 from the storage space 3 by
retracting the fork 91 from the target storage space 3 into
the transfer unit 25.

s Operation for (_:ontrpl of the fork 91 by the control
device 94 during the process of above described inward and
outward delivery of load 31 will now be explained with
reference to the flow chart given in FIG. 28.

When the target storage space 3A is located in front of
the transfer unit 25, the fork 91 is extended forward as
shown in phantom in FIG. 26 (S~1). Then, whether or not the
one photoelectric switch 92a has detected the front support
post 93 of the target storage space 3A is determined. If
not, the fork 91 continues to be projected forward until
detection is made (S-2).

When the front support post 93 is detected, the counter
95 is initialized to zero (S-3). While the fork 91 is
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pi cked up by the fork 31 through the pallet 72. Then it is possible to take
out the load 3 fromthe storage space 3 by retracting the fork 91 fromtliie
target storage space 3 into the transfer unit 25. Operation for contrtol of
the fork 91 by the control device 94 during the process of above described.
i nward and outward delivery of load & will now be explained with reference
to the flow chart given in FIG 28. Wen the target storage space 3A T35,
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roj ect r vya Lt 3 ectigg i Sy n.the upport
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post 93 is. detecte e counter ialrze o~ Zer . VWi | e
the forROBtipue torprpjeckeforwazrdd (8o5)roj ect forward, the stroke of
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no Syl

gﬁgter 95 haf( ;Qe ched the &ie' eter{n ned count value Is

det er mi negoer |G fork, 9% (ig gqansed kO, £EOP  ARAIRFEIAN pfSr8t ‘f or war d
(S-5). Thus,tbbecfonkeploStbps ataahpdsibtonr kdeatedi indacauby ¥Rkue, the
fork 91.,i | | LS S el fark,91 sfops at a
posi ti Oﬁflégggggﬁgrll%%%&%k%[ ﬁ‘éee%lrdlhéc(gj)g}: ‘é‘?m@ﬁgg;?% r (ﬁ?ealzz% i:ﬁ{ ofjfm éﬁ%r age
space 3POFLEAPRhB p&swh rehe fpanth longitudinabrgappeinagpostippsdrt post
93 is deseabtdcte@EBSA pbOILidHEN, OfbHM BVLYivbP§, Cepsi age 26
is moved u a auseﬂt)ﬁgt%%}rik 9?&?%' p?%ﬁgt?ﬁiéa| &(;éa%l%%ﬁ{mﬁlé for

ward to ¢ .
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such coRBP¥age spage|IA (S waStibseguentdiyyatiiey forkl 81t b8 caused
to retreat from the storage sp_ace' -3A for return to its
position on the carriage 26 '('8-8). _

- Even when the_"target movable rack 2X is stopped in such
condition that it is forwardly or rearwardly deflected at
opposite ends,' with the result that the distance D between
the transfer unit 25 and the target storage space 3 is
larger or smaller than the predetermined value, as shown in
FIG. 29, the fork 91 positively projects into the storage
space 3 by the predetermined stroke T from the position P at
which the front longitudinal support post 93 is detected. u
Therefore, the quantity of projection of the fork 91 into
the storage space 3. can be always kept constant.
Accordingly, the load 31 in the partitioned storage space 3
may be properly lifted or load 31 can be properly placed
into the partitioned storage space 3, as the case may be.

Similarly, when the target storage space 3B is located
behind the transfer unit 25 as shown in FIG. 27, the fork 91
is projected rearward and the front longitudinal support
post 93 of the storage space 3B is detected by the other -
photoelectric switch 92b, so that the fork 91 is projected.
into the storage space 3B. For entry of load into or
discharge of load from a storage space of stationary rack 1,




opposite ends, with the result that the distance D between the transfer
unit °25 and the target storage space 3 is larger or smaller than the

predet er i ned val ue, as -shown in FIG 29, the fork 91 positively projects
into the storage space 3 by the predetermined stroke T fromthe position P
at which the front |ongitudinal suppor25post 93 is detected. Therefore, the
quantity eof projection of the fork 91 into the storage space 3 can be
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used as detectable elements.



CLAIM5 1. A rack arrangenent including a pair of longitudinally EXtendiﬁg
stationary racks having a plurality of vertically and/or laterally N

partitioned storage spaces and arranged in parallel spaced apart relation,
a longitudinally extendi ng novabl e rack or Tacks thaving—apturality of

vertically and/or laterally partiti ond stor ontwardly and
rearwardly novably di sposed between the staﬁﬂmmjm Ej a vvorki-_@
space defined between opposed facoClAIME an c M adj acen

racks, conprising: a pair of rails nounted respectively on the tops of said
stationary racks and supported thereon, a gantry supgorted by the rails and
e

gui ded ther €byrReK ﬁﬁyéggﬁPeﬁFOQTQﬂﬁgﬁﬂ%I%LP%EWaﬁf pegisudappdived and
gui fled l@x_ﬁelma_igiqnhlt‘,atfig?ia @atws hagtihg_ lhopmh&agﬁ&?l og: eaﬁthealgy the.
gantry whi | [ icular..t.o said. rails, said nbvable neans bei ng
Tovab o A/9r, IaREERTLY Bordeitntd, StbPhnn’ RAckRLBHRl sEEARGBAPCH | 5
verti calparaidedbispagedhiaparte relatien yreantongiitudpnbl byoéxsenddntyi ng a
| oad fo LN LOf ' st : SPAGES, A

take-i nhog%)?%ﬁt %’\{/i tcde} bglgﬁgsa a%‘?%’ t8 eﬁ%ﬁlﬁfo%ﬁd"ﬁgﬁgﬁwr om a
st or age 20040x Lateradlypperititionedasgorsgebspagesnandofrantwardiyof the

| 0ad toamadl fearwaPa1g! 0iodabIFAdisgosed ALstiedH | ARUCBEALISNARY (O 1N
claim1,_ further conprisi, oad andllggqétatron rovi ded externally of

ng a
one end ¥8FKBHe & % ySRagR (ehine twean joRBOSecLREAASShei ng
back andff anyhsedecited baiwcef =djdcentkragkspacemprdsingd | oad handling

2 Toad ol def Bd of Erad ouhed Mabdiniyery 8. RE, 1 bR Lory of

a | oad €dighstatipnsaydraskshiandrsapported thereon,arrangenent as set f orse

in claim2, whgafitPy supported by the rails and guided thereby for
movement along the rails, ' o '
-movable means supported and guided_by'the gantry for
movement in the 1bngitudina1 direction of the gantry which
is perpendicular to said rails, said movable means being
movable into said working space, and _
a take-in/take-out device which is vertically movable
within the movable means and capable of supporting a load
for storage into one of said storage spaces, said
take-in/take-out device being adapted to extend into and
retreat from a storage space located opposite to said
movable means for delivery of the load to and from the
storage space.

2. A rack arrangement as set forth in claim 1, further
comprising a load handling station provided externally of
one end of the longitudinally extending racks, said movable
means being back and forth movable between said working
space and said load handling station and also movable along
the length of the load handling station, and a load holder
block provided at said load handling station for delivery of |
a load to and from said movable means.

3. A rack arrangement as set forth in claim 2, wherein

-~



27 séid | oad hol der bl ock is secnrely set at a predetermned—posttion

A rack arrangement as set forth in claim2, mhereln sai d bIock
is back &nd forth novable. 5. A rack arrangenent 1 | ﬂ aim 2,
wherein said | oad hol der block is provided in the I on at

a location external of one end of eachygtationary rack and wherein said
rack agrangement includes conveyor neans provided in sald | oad handl i ng

stati onY” $ii@ CXouEYI61deRANB1bek! Yd ecurAly ¥t det | 4EDY eRRiteirdihed
ext endi ng fram.one side of the respective | o0ad hol der blocks in a direction

away f r omA9FRE ective stationary racks and each having an outer end, and
a storage portion interconnecting the outer ends of said delivery portions.
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one end ofsadd |lomsk hﬂi@le@f higiak sisthagland foch movabhlak arrangenent as

set forth in claimb5b, further conprising noving track neans extending in a

direction away fromthe racks as viewed in _the |qgngitudjnal direction
thereof, $xid PRI BEFAREEBREtH &S SetecfRFBRad GAr MDAl ¥heKedn ¢

V\rrzvi ng trasalidlrremd &oldegc rmrdsck rr fiﬁnwﬂd_ e'ifl ﬁﬁtth@tiba?_ hhﬁtﬂ;iﬁg of
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statlons provi ded external | osj{e ends of sai,d novabl e
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outer end, and a storage portion 1nterconnect1ng the outer
ends of said delivery portlons. '

6. A rack arrangement as set forth in claim 2, wherein
said load holder block is provided in the load handling
station at a location external of one end of at least one of
said stationary racks.

7. A rack arrangement as set forth in claim 5, further
comprising moving track means extending in a direction away

U from the racks as viewed in the longitudinal direction
thereof, said load holder blocks being reciprocatively
movable on said moving track means.

8. A rack arrangement as set forth in claim 7,. wherein
said load holder blocks each is provided at a location
external of one end of each stationary rack, and wherein
between the two load holder blocks there are provided at
least one separate moving track means extending in a
direction away from the racks as viewed in the longitudinal
direction thereof, and an intermediate load holder block
which is reciprocatlvely movable on said separate moving
track means.



said | oad handling stations and al so novabl e_ai_ang__twgigj each | oad
handl i ng station, and a | oad hol der bl ock provided at each | oad handling
station for delivery of a load to and from saummumﬂ 10. A’rack
arrangenment as set forth in claim1l, further ”lmm',for detecting
the width of the working. space. 11.28.A rack afrahgeémet &s set forth |n

claim1, wherein the stationary and novabl e racks each have verticali:
ext endi Ag su@pé‘ﬁpkp@%am%%oﬁ%ﬁ%nﬁ&%ht RBr €3aim pb, sEREERErposie  of

each no¥alpeiE2RE ERNThAAAIBNEO LBt b@&@hd@& tdie ity OBft he
upper nost st orage spaces,, .t he su ort pé;ts of. each statjopary gk bei ng
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hor i zonb%ckO,pe?viaeaeat Ne£ER TS B L |§%’&¥1&Prfblroa§1§§re§?' gepost s,
a 0

and a vertic rame extending vertically Tromone | ower end sai d upper
frame aPohga8ntosphd Srom: spdgsmoyabler MeABSposts and provi ded for
reinforcing said at |east one post said vertical flat franme being

t hi ckneggwi se oriented in the itudin i rectiqn ,of

L oho B Ry SaH Aot hant oA Sk "B th L35, R 1o 9B o 1 sa o
S verti cabompraséngcquansefora déterg:ingll the widither ofie el wgrkiom one end
of the HBR&E, franme as viewed in the 29 transverse direction of the rack
assenbly,; a plurality of lateral menmbers, upper and |owver, interconnecting
the | ongitudi nal nmenber and the post, an oblique nenber obliquely extendihd

bet weenjadj agephckahpfahg Eﬁgﬁﬁr &st et NESHFOP TP E1d1he 1l Oaﬁe&édhnaherrenber
2 e BBt on kel ot bt ek e Ry iz onily Lt asly 2o
support posts as component members thereof, the support'
posts of each movable rack. extending up to a median level of

the height of the uppermost storage spaces, the support .
posts of each stationary rack _b_eing of a length sufficient |

to form the storage spaces of up to the uppermost level.

12, A rack arrangement as set forth in claim 1, wherein
said movable means is suspendedly supported by the gantry,
'~ said movable means compr:i_.é_ing a horizontal upper frame
| supported by said gantry, a pair of vertical pdsts depending
from opposite ends, right and left, of said upper frame, a
horizontal lower frame interconnecting the lower portions of
said posts, and a vertical frame extending vertically from
one 1ower end of said upper frame along one side of at least
one of the posts and provided for reinforcing said at least
one post, said vertical flat frame being thicknesswise
.oriented  in the 1longitudinal direction of said rack
arrangement.

13. A rack arrangement as sei: forth in c_'laim 12z, wherein
said vert:.cal frame comprises a longitudinal member
dependlng from one end of the upper frame as viewed :m the
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conpfising a floor, said floor having, in a porti said
wor King space is provided, a guide rail laid thereon which extends in the

| ongi tudifnal direction of said rack arrangenent, ﬂm tmmllmml
i ncl udi ng nmeans engageable wth the guide rail aid

t ake-in/take-out device. 15. A rack ar28ngenent as Set“forth in clfaim i,
furthet conprising rack detectin nmeans provided in _said

t ake- i Bt Arkansyerge,itixeqtinn cefa diasie Asspmbpbte@i RIBERRLILY oFf d
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vertical frame thus serving as a ladder.

14. A rack arrangement as set forth in claim 1, further
comprising a floor, said floor having, in a portion thereof
in which said working space is provided, a guide rail laid
thereon which extends in the longitudinal direction of said
- rack arrangement, said movable means including means

o engageable with the guide rail to position said
take-in/take-out device.

15. A rack arrangement as set forth in claim 1, further
comprising rack detecting means provided in said
take-in/take-out device, a detectable element disposed in
each of said storage spaces for being detected by said rack
detecting means, and means for causing said take-in/take-out
device to project a given stroke from a detected position
when said rack detecting means has detected said detectable
-member.

16. A rack arrangement substantially as described here;ln
~ with reference to, and as illustrated in, the accompanying
drawings.




