NVO 2010/100513PCT/HU2010/000024 - 1 - Arrangement for storage, warehouse rack and handling
machine particularly for such arrangement The object of the intervention is an arrangement for
storage, as w tehouse rack and handling machine particularly for such arrangement. 5
Currently, varséjl@%\{e\@ 3(? arrangements are in use for storage, which arrgﬂagr[ﬁ@ﬁ%o%%%prise shelf
systems made of warehouse racks, and machines gacking goods from and to such shelf systems.
According to thersigunent farstonagesiallehyaie radhclud dausdibhyos arhive| partisulatigfertisactolumns
and shelves define compartments. Goods are pi)lgcA(nec‘lmqgntt}'ne shelves usually in boxes or on pallets by
means of a handling machine operating in aisles Bofveen 10 warehouse racks. Apart from manual
work, the sinipiesbicaisef iqehntetventiandiing srrantamenisior fspriigeiryckeByrnacumsbonsoiirek #vd operator

lifts the lift-fopkd@ithe-desiredbaialiis frnhaf Randesitrd compartment and uses it to lift out from the

compartment the box or pallet together with the goads in or on it, then lowers the lift-fork and forwards
the goods Yo e BRSBTS AEAFERETEITASRIC R HSF IRt S STRR VB BN SR R i ffere
computer cogtiefiablenamdingfmacklinesatei) stalleddiide packing pebasifemasisioshithsherthines
are capable of moving S|dgway%, as erllp.’flesS u wards ankgle do%v%/;ri\é]vnqrgnsd adgd V%’,Qé%‘s'gté %Llut from or

. st cordin m ersion. a s S C S
places Into tﬁg esired com rttment ﬁl’le goodas cfe?érmlne e control, and In case 0* ilﬁlhg them

out, it puts devierthdboeoliftes goddshtdvasdésige amuplotatas. 2oglsieficiprsydbthékrbalNesystems is
that only one, Aandling,RACKINGCRMERA %%éaﬁ'r&]'X@W&Q%ﬁéﬁﬂ@%&ﬁtﬂﬁi%ﬁ@%&&?k only

because they.cannot bypass one another, and apart from afew exceptions, the operation of two
handling MacYrFasuse tAek&ame time between warehouse racks standing opposite each other is not

fﬁaSil;:e S_Ui ﬁQpHﬂﬁ&%ﬁUh ﬁiﬁﬁ@ﬂ%ﬁl&%ﬁ&@ﬁﬁv\&% l;ihﬁiﬂti@i&‘l@ﬁ?@xﬁ&i@@' ﬁ@ﬁ ﬁ;frmﬁ lmeuyrﬁ_ﬁystems is
that the higher the warehquse, the more, difficult it is to create an ropriate. handli achipe,
moreover, toTH&" ér?éa g?’%f%i &Pl (),riﬁl%régrl?/éé%roérhotﬁs%%,%Slﬁ%ﬁ%%nﬁwééﬂ% R r%\ﬁa% to[;51 &4 esigned
to b_e highly gfzﬁmﬁmmﬁxmdanﬁopmateddﬂ’t,owﬁasmiﬁe ttmmammage tﬁimboafdnaxaﬂﬁmg@dtmiswﬁ!fbrth@he o
desired locatigpoiis AERIBACRMBAITIAN A UAIE e dasiRd soana i aaia iessred location is

unacceptably 30 long, which cannot be allowed in warehouses with great traffic and operating with
many kindé JFyEsEBoBURIoMARCaBovag SEEeMmS I8 easradthensccampulen antablg gy

handling whigh,ghiquis.tb a4 RN dapkiidResY inar R WHRIC WsitH g MAsiRe s.ghBRe S aRB0I HENE,
preferably in sych a mariner that they interJere with the operatiqgn of each other as little.as possible.

WO 2010/1085PIBETHRBZ #5/50083 1< GHBRA N EAbIRRISE I C 8L TRE & RUTEEHC B
multiplying théesitahbenpdrivand|ihg poadh eendvet dgdisarvicaljrael dGardse s dfivedtheithout, kaving to
speed up the operati f the. i chi [ gsts. Our other objective is to develop an
arrangement Q%er%%%gggﬁgg%%} %glgw%%gg %ﬁagﬁiﬁgaﬁsmé'substantially independent of the height of

the wareh¥ugd fabkicasiid Sbkaoviaisystamseitdutyonkneningand g rieachingt sy eared @idhllK case of

a higher racKefficient work in front of one warchouse rack only because they cannot bypass one another,
and apart from a few exceptions, the operation of two handling machines at the same time
between warehouse racks standing opposite each other is not feasible due to the usually small
distance between them.

25 Another deficiency of the known systems is that the higher the warehouse, the more difficult
it is to create an appropriate handling machine, moreover, to the end of quick service, in
larger warehouses, handling machines have to be designed to be highly efficient and to
operate fast, otherwise the average time of handling goods from the desired location to the
desired compartment or from the desired compartment to the desired location is unacceptably

30 long, which cannot be allowed in warehouses with great traffic and operating with many
kinds of goods.

Due to the above reason, it is desired to the develop an arrangement for handling which
allows that one rack is serviced by multiple handling machines at the same time, preferably in

such a manner that they interfere with the operation of each other as little as possible.



" According to the invention, the aim set has been achieved by providing an arrangement which, in the
same way as usual solutions, includes a warehouse rack containing shelves, a handling machine
movable to the desired shelf of the warehouse rack, and a handling device to capable of placing the
goods or the gaymeadfasentaining the goods on the-Bhelves or taking theprgawsolisnihe shelves and
moving them to the desired location. According to the invention, this known arrangement has been

improved in such a manner that the warehouse rack h een combined with g passive lifting device
and the han%ﬁiﬁg%‘i@fé’f:ﬁ%% égs?éﬁealacfs 3 IBgcl%rlﬁo%féée %ﬁ(ﬁ%ﬁ“ﬁﬁgﬁmé, W%félﬁn%r%fgfgba@d{%%?els along
a predeterminedipethaserdgs isreapabie chtrhvetiugeh thbais leyipetwepned arethougsratioksoThe
handling de\{i%ehi@asn@kag?#aaﬁn%%ﬁ\j%ﬁ%g@g machine. An active lifting device is arranged on the

hic ifting

handling machine, which active evice can be cc()jlgﬁled to the passive lifting device and
cooperate withiothennbiccting i 4o davejon ae iamenggsorar raneie dboinn arcef thy handlng mashiggisiing
machine is alggsmaianies i deg: S RSORSi SR YIOALREaRASLIGREN aridey 8 SiaaalKOHRIS B8le
transmission and 20 data processing devices which are usually applied in programmed or remotely
controlled 1oBBRILRESAINRESS 201 APV RhEVTR PPt hRHRIACEan be designed and adapted to the
invention by gdqetedagsionats inassidbon thesablis cbo dike bddneatiftiag:dldyi qeredditgnad amthgéreenarehouse
rack can be %ﬁ%ﬂv"h‘%ﬁé’sﬁg%gﬁd el G !s%hg‘v'ﬁg) iSRRG i & AISCONnsEiaPISaoNe,
transmitting Connaction esta |ISaﬁ,Ing either a g)pésmve coupling (engaging) or frictional connection.

Accordingly, tedbngiveadtfinegreakle tof treedasirrdlishsliefchmwateheeserrask,undi athanddine vtk e
connectiqq withthe Jftingide ice8have:mRYbAR Wheshearnese¢halristion advé vikangoller,

cogwheel, chain wheel, rope drum, endless chain or another shape mating the passive lifting device.
An appropridRs B & enTHE Ko ARt (90 9 g HR ST 0 ittt ER OSA0AR i TR AR S o %nachine.
The active 3ghhEitgfeMicnana ieapassive lidingeaapioee cosuohciathimauthtaimanndotiat they
cannot disconnect from each other in an uplift osition of the handling machine.. Th wer supply
of the active ﬁﬁﬁﬁrﬁéaageﬁgec iy e&nﬁé%?/é%}ﬁ/péifg&ﬁ?ﬂg%%vgﬁgn (?ﬁtlﬁee"i‘l S%é@%lg %Erlsnl%ﬁ%m ée)cfr)g‘%fq, the
handling ma@h@nm@uﬂamﬁlimgatmb&nwmdﬁct prefteshbylyretebstridenly onedsstabloetb nid afecisically
conductivg, deyices BrARGRMOM e SUIMHRR.OY Q.2R104 00R13RC TAARUUIC0R auhesebY the

battery is rechargeable, or even, the drive mechanism can obtain the ener% for moving upwards

along the coltheh ianding mehinfedn R AimA dorse sE s hratia bR R VRIRY opposite

warehouse ragkse lifting device can be coupled to the passive lifting device and cooperate with it to

move the handling machine upwards or downwards. Of course, the handling machine is also
mounted with the sensors, navigating and steering devices, controllers, data transmission and
20 data processing devices which are usually applied in programmed or remotely controlled
locomotive devices and are known per se, and which can be designed and adapted to the
invention by a professionals based on this disclosure.
The lifting device combined with the warehouse rack can be a cogwheel, cogged belt, chain,
(wire) cable, or any other disconnectable power transmitting connection establishing either a
25 ‘positive coupling (engaging) or frictional connection.  Accordingly, the active lifting device
of the handling machine that can be put into a cooperative connection with the lifting device
above may be a wheel connected by friction, e.g. a rubber roller, cogwheel, chain wheel, rope
drum, endless chain or another shape mating the passive lifting device. An appropriate drive
mechanism is connected to the active lifting device within the handling machine. The active
30 lifting device and the passive lifting device are connected in such a manner that they cannot
disconnect from each other in an uplifted position of the handling machine.
The power supply of the active lifting device is expediently electric, and in one of the
possible versions whereof, the handling machine contains a battery, which is preferably

electrically connectable to the electrically conductive devices arranged on the columns



&

The passive and the active lifting device can be connected to one another by a coupling 5 mechanism.
The task of the coupling mechanism is to establish and maintain a safe connection between the
passive and the active lifting device after they are interconnected, which means that it should be able

to bear the weighi@f/ibe19aded handling machine without slipping or disGAngEsR0eRIRIerably, the
number of coupling mechanisms on the handling machine corresponds the io number of active lifting
devices, e.g. there are two coupling mechanisms, and each coupling mechanism can be brought into a

cooperation 8RR tsnbAe O GabltipleH Ry dee B8Rt e ORI heResy dhkg

mechanismsafgneaResisdiin e ithesciusaParaiayofréhtRERMON operating mechanism. During the
operation of the arrangement accordin tcmthe im&ention, on the instructi%nlgiven 15 from a computer
t QUSE I S

e

control centrb S HEHRGIRAS HS GAmBTAG IR RS R TSSEIEP FRP A, RIS et of the designated
shelf or confpactmssitcaditihahe speetivifispading detvdendhmantdnimspandabembteddopdiz®lumn on
either side manael! PHPE(Rraie Depssivediingeyies asspeia'adevildiaglume on both
sides of the Shelt. Then using either its own power source or the electric power obtained from the

electric condusracéenthetwettnthe PTsive avdvhiroertty shiblidrgHevcorfighhsieAte WiFSTRBHEdes in or
takes out the,goadshysuskng s rapding devicerEraegaddhareemidiardiaginadmiibe.anress, it may

remain in this location until further instructions. As instructed, it forwards any goods it has taken out to
the desired FIEERIBR GAEFFANERGH down if necessary. The handling device can be a robot arm or any
other knownpdeféeslysad nusiteh efjuiuplant Meken mesaow ialeatiiilpndihinenachiseisl 2 the
substantially a lgcomotive rohot mounted with, the systems - e.q. detection, ¢ Q ﬂ =R mission,
power train sl?yusfﬂa‘reﬁ;&-O ?é{c%?é%q ?5#%%’ ‘S%Sérea%rgﬁ?ﬁ%aééé‘g"o (glgﬁgfgelrnq gflgﬁggn;’})sb .lr%el%%z ??1e E%E%Iing
device on thenlkehadlimg camdivifeovghtiinie decappetaidon remgeetiosapith eust prgliginGtntieNicstoring
device for starng;goedsik% 2BRIMAITHE BRRRR RIR IS ThE SiRHRGdeYicReRn fpaHevics. e.9.

case or a pallet, mounted with 30 a soft magnetic piece. The electromagnet can be placed on a
pushing-pullFRIYEIE. REFRFRERACHEYABSs the goods on the top of the handling machine on the shelf or
pulls the stonngide wieapanisheshelbangdhentiorafrihehameing achios iy ibstingengiven
electromagnet. To facilitate pushing and pulling,.a sliding.surface with rollers or hall n be formed on
the top of%e?rﬁra?n%ﬁ?ﬁprlrl?glér%ﬁlg cl)l‘[: %errtll%er’ t%er(ltel udchélﬁlc |8gnl.ne\ﬁ38vmg on e feve oﬁﬁg%}g'& SPOPS
2010/10051 34 {REGIT K 1the 2050000 ZhcTherinoapaometite itirtheresppstiveespatihie babtecy thse

invention, angl fufther,shaaslenalicsn ANANALAURI VRS harByeaiana) bedlsplosed i

details with reference to the attached drawings showing exemplary embodiments of the invention. In
the drawing h@msedfgwewa%%wgbrﬁwo%ﬂ%%@%é%iﬁé s thelivasno eSS Bpposite 5
warehouse ragkspsiibradiaeslipehenashieyaidalbREnt omn eiferesntipbasar et banakinglumn,

20 it is elevated to the desired compartment, where it places in or takes out the goods by using
the handling device arranged thereon. After placing in the goods, it may remain in this
location until further instructions. As instructed, it forwards any goods it has taken out to the
desired location and puts them down if necessary. The handling device can be a robot arm or
any other known device used in such equipment. Taken as a whole, the handling machine is

25 substantially a locomotive robot mounted with the systems — e.g. detection, control, data
transmission, power train systems — required for its operation.

In case of a preferable embodiment, the handling device on the handling machine can include
an electromagnet capable of engaging with the storing device for storing goods by applying
an appropriate force. The storing device can be a device, e.g. a case or a pallet, mounted with

30 a soft magnetic piece. The electromagnet can be placed on a pushing-pulling mechanism that
pushes the goods on the top of the handling machine on the shelf or pulls the storing device
from the shelf onto the top of the handling machine by turning on the electromagnet. To
facilitate pushing and pulling, a sliding surface with rollers or balls can be formed on the top

of the handling machine in order to reduce friction.



" Figure 2shows the handling machine F position of Figure 1, together with a section of the warehouse
rack in perspective view; Figure 3shows an active lifting device of the handling machine in C position
of Figure 1 in a schematic horizontal sectional view; lo Figure 4shows a schematic side view of an
arrangement gegapdin@da he invention with a passive lifting mechanism fgrmgdasadRpe connected
to a carriage running along the column, and with a handling machine carrying an active lifting device
that can be connected to said, passive lifting mechanism; Figure 55howsﬂ3£]l‘lﬁn \égﬂ\‘/{v of the carriage

n

shown in Fighhs Hvefiefs the IBEhenDIsHINFS-eisyRRNe BEAT MG that At REssive litting
device formegiamagbainfdigitseof shevitsythe ofiewd b fuh distiand amdetais contlingfeccfiguoetbein the
direction of an aisle hetween warehouse racks: Figure 8shQws the arrangement, rding to Figure 7
adapted for 8&%&%%@%“81“ ﬁ%ef%’b” %55%%‘% %&gﬁ\%{ﬁﬁfﬁ%%&ﬁc@gﬁ Og’a%rgr?g%ﬁgﬁ ; Figures 9a to
9cshow the Phigsed of theslormactiumeérivetdotivetiting dedieg tadevitingtion Mighreve eepefiichain

constituting e, pRgRIY e NG HS st MR HAs oMb andlincimrecinmasauashuity an active
lifting device formed with an endless chain, in front of a warehouse rack column provided with an
accordingly (E‘ég}@ﬁéd 25 éW@r%thng machine F position of Figure 1, together with a section of

the warehouse rack in perspective view;
Figure 3 shows an active lifting device of the handling machine in C position of Figure
1 in a schematic horizontal sectional view;

10 Figure 4 shows a schematic side view of an arrangement ‘according to the invention
with a passive lifting mechanism formed as a rope connected to a carriage running along the
column, and with a handling machine carrying an active lifting device that can be connected
to said passive lifting mechanism;

Figure § shows a plan view of the carriage shown in Figure 4;

15 Figure 6 shows an . arrangement according to the invention with the passive lifting
device formed as a chain;

Figure 7 shows the view of the arrangement according to Figure 6 in the direction of an
aisle between warehouse racks;
Figure 8 shows the arrangement according to Figure 7 adapted for connection of the

20 passive and active lifting device of the arrangement;

Figures 9a to 9¢ show the phases of the connection of the active lifting device according
to Figure 8 to the chain constituting the passive lifting device; A

Figure 10 shows a handling machine mounted with an active lifting device formed with
an endless chain, in front of a warehouse rack column provided with an accordingly designed

25 conformation,;

Figure 11 shows a sectional view of the connection between the active lifting device
comprising an endless chain and a column provided with a passive lifting device;

Figure 12 shows a schematic perspective view of an embodiment of the handling
machine according to the invention disigned similarly to an elevator cage, with an active

30 lifting device containing a rope drum that can be connected to a passive lifting device formed
as rope hanged at the middle between columns;

Figure 13 shows a plan view of the handling machine according to Figure 12 in a

position between columns of the warehouse rack;



" Figure iishows a sectional view of the connection between the active lifting device comprising an
endless chain and a column provided with a passive lifting device; Figure 12shows a schematic
perspective view of an embodiment of the handling machine according to the invention disigned
similarly to any@texatoeage, with an active 30 liftinggevice containing a rapelssim faasgan be
connected to a passive lifting device formed as rope hanged at the middle between columns; Figure

13shows a plan view of the handling machine according to Figure 12 in a position between columns of
the warehouBi@teeckd Nvebosydemmatsrrerspeeiive disrorfdboaddivsdifiiog devissl she baudtingic

perspective yjawial acesiive: tffirgdevige of the handling machine according to Figure 12; Figure
15shows a schematic partial plan view of a version of the arrangement according to the jnvention
with a toothdd B5F b pasiRmsifdieaaic Ay \R?ﬁﬂ Qﬁ%ﬂ@%&?ﬁ%"d’n t&?eg%?‘“geé%egnagzc iV&itting
device; Figute heshamsoarwiththneotfed barwprgsinadifiing fevice dreiceditdangigagiegdvientigesrwith a
handling @evic%plggeedl@%togévlégure 17is a schematic plan view illustrating the operation of the lifting
device accora(fing%o I¥|gureg_L L

Figure 16 shows an outline of a handling machine formed according to the invention,
with a handling device placed on top;

Figure 17 is a schematic plan view illustrating the operation of the lifting device
according to Figure 16;

10 Figure 18 is a schematic plan view illustrating the operation of the lifting device
according to Figure 16 in lateral direction; |
Figure 19 shows a side view of the handling machine according to a further embodiment
of the arrangement formed according to the invention in various phases of handling and
shown in an aisle between two opposite warehouse racks and in a position before connecting

15 to a passive lifting device formed as a protruding rail, where only the lower part of the
warehouse rack is visible, said corresponding handling machine haVing rollers that can be
pressed towards each other and engaging the rails by friction;

Figure 20 is the plan view of the arrangement according to Figure 19 and also shows
another handling machine which is located at a higher level and therefore is not illustrated in

20 Figure 19, but here it is in a position when it is connected to the passive lifting device.

In the drawings elements formed in the same or similar manner and having the same or
similar functions are indicated with the same reference numbers. The examples shown in the
figures are meant to provide assistance to a person skilled in the art to understand and
interprete the principles and scope of the invention and to implement the same in practice.

25 Figure 1 shows an arrangement for storage, wherein 10 warehouse racks are positioned
opposite one another, and there is a path 20 suitable for transport between them. The 10
warehouse racks contain shelves 14 placed on standing columns12, and such columns 12 are
accessible from the path 20. On the surface of the columns 12 parallel with and facing the
path 20, the columns 12 have a passive lifting device 240 formed as a superficial shape

30 suitable for establishing a slip-free connection, for example a toothed bar. Locomotive
handling machines 100 moving as vehicles can be lead along the 20 path by means of a
known guiding means. Such guiding means can be for example an optically detectable
pattern on the path, a light beam, a radio-frequency positioning system, a steering mechanism

mounted with a proximity detector, a guide rail or any other guiding track. The purpose of



" to Figure 18is a schematic plan view illustrating the operation of the lifting device according to Figure
16 in lateral direction; Figure 19shows a side view of the handling machine according to a further
embodiment of the arrangement formed according to the invention in various phases of handling and
shown in an gigled@iemBen two opposite warehouse-sacks and in a positipahgiRigeanoaacting Is to a
passive lifting device formed as a protruding rail, where only the lower part of the warehouse rack is
visible, said %Jrr%stgoqldgg%hhaﬂdli machjne having rollers that can be pressed towards each other
and engaging the raifs by tHetsH: FRASHS (H St R8RS RS Ation 04 dra v ehausrdiprk td0Figure 19
and also shovighanfibientesedtiary meithone sidkicly isf ineatiecitihg higheteleveland thesfesadsnot

illustrated ir)th Slonre 9. bt n%%'g @tén a positic_)n_when itis connectec_j to the pass_ive Iif_tin_g device.
In the drawings elements formed In the Same or similar manner and having the same or similar

functions areMitEBEts st the gamboefe renemeruatidle. Tncbeplarmiles thaumofthhddigilies are
meant 10 praweiasRolanie 4 haRRie Aoy e A B NREINANL RN NE BLS R be pnciples

and scope of the inqent%&)and to implement the same in practice. 25 Figure | shows an arrangement

for storage, \RBPEIACTI S 8REE Eopaek e hadbagimaehinsplitsrientice thestoring dariendfelism path 20
suitable for tlaaspart hehuedingemchiiel 40 twatekiadR s contain shelves 14 placed on standing

columnsl12, ﬁ}bcl,lﬂﬁ lumns 12 are accessihle from the path 20, On the surface of the columns 12
parallel with %4%% fa;cmg%w%ﬁ%%ﬁ]]%? & ColUMmnS T2 3%t§é?£s ﬁ%?ﬁ%eﬁrﬂ%i(‘%’r?hﬂ‘%ﬁ?ﬁgd as a
superficial sh8p@iaehssishbrenfon essitivishing Hishiy-fre¥ bem fechianiligr sxetrinele 0D teathedthar.
Locomotiye haningdnRmhiogs HARBIPYNG 4% YRR BEADRSRAhAIONG s, 20,038h by means of a

known guiding means. Such guiding means can be for example an optically detectable pa?PeSrn on the
path, a light BRLRY MersiRf AR aekvRiiagidevins g Q) slasad anstisdrngirserteatsisnihnthmdsivith a
proximity deteftiigy devuicie delianany oties Ginngdraok1ihe MERese REi¥P:) in Figure 1,

2010/10051%%%T H 2%0/080%6 (%tl% ide the handling machine 100 to the desired Iocatiqn of
the warehouse rac %Blwfﬁ o accuggsg/,t rhﬁgﬁ?‘fﬁ@ﬁfﬁj“o?l% T‘i’ﬁﬁ%ﬁﬂ‘?@tmﬂ‘r‘éﬂiéé or its
bumping int@ihacansrehibaswertkn 1 e pastize Aftityriduyide 2d® 3d, tRegicavedififecuviaingro a pallet,
can be placesh@f thgitoR R HEARAN Sandiing operation at the desired shelf 14, which illustrated in
position d) of Figure 1.
The connection between the passive lifting device 240 and the active lifting device 200 is
formed in such a manner that in their connected position the handling machine cannot
disconnect from the passive lifting device preferably neither even in case of a fault, otherwise
20 the racking machine could fall on the path between the warehouse racks, which could involve
serious danger. Therefore, in their connected position, the active lifting device 200 and the
passive lifting device 240 are protected against incidental disconnection, caused by e.g.
power failure. . ‘
In this example a handling device 130 moveable laterally and formed as an electromagnet can
25 be used. After it has completed the handling operations (placing in or out a storing device
30), the handling machine 100 can stay in the position marked with an ¢) in the Figure, until
it is directed to another location to carry out another handling task. In this case the handling
machine 100 descends to the level of the path 20 along the respective columns 12 by way of
the operating of the active lifting device 200 in the opposite direction, which is shown in
30 position e) in Figure 1. Subsequently the active lifting device 200 of the handling machine
disconnects frqm the passive lifting device 240 arranged on the warehouse rack10, and is
repositioned on the path 20 in a ready-to-move state, which is illustrated in position f) of

Figure 1. Figure 2 also shows the same position, where the handling machine is positioned on



“ 5 machine100, and a handling device 130 can also be installed here, which can place the storing
device 30 on the top of the handling machine 100 or place the storing device 30 from the top of the
handling machine 100 to a desired location. The 100 handling machine moves lengthwise along the 20
path betweenteyyanahayse racks 10, which is shown in position a) of Figurgdao\Wheihe handling
machine 100 reaches the 10 desired location, e.g. position b), in the middle between two particular

columns 12, it stops and by means of an active lifting device 200 placed on its jop, it connects to the
240 passive HirfyHEdidE naggld%ﬁw’i‘%ftﬁﬁe th% AN EL T%f?ag 0 #’?%E?éitfg'ﬁ )dh Figure 1.
Then the hamnditngtadachine 100 is lifted to the desired height along the respective columns 12 by

means of the.operatign of the sive lifting device 240 the active lifti ' 0] nd it
carries out tﬁ:el%auw%g : %@cﬁiﬁ%?é}ga%%% ‘twé? %%??e@%%%ﬁ ﬁ&%vyt%c%%iggigﬁﬁ%ggﬁﬁ d) of
Figure 1. The@orridtnenideen et ohéhpheailingmachineid8, hothand gebealiesirtiog diiedn200 is

formed in sugh. apmanfestiat i NGis cRGRIDANHON thechandlipgrireohing-FrRANG! diggennect from
the passive |Iftln$ device preferably neither even in case of a fault, otherwise_ 20 the racking machine

could fall on A& AR 3 Ar o i Ta cHch i st AP B d 8 HEnBERE Hhrefore, in
their connectaskwhsition theqeiive Htinandevice2evanatiiapassivendftngdedomadd2ateapsotected
against incidental disconnection, caused by e.g. power failure. In this example a handlj vice 130
moveable la é%%aﬁi/gaaﬁ d ‘f(CJTrlrr(? éséa%%‘*a?ﬁ%‘i eec?tcr% r%tgarrﬁ)e atcegr? % 5%e Sﬁlgg%?nﬁﬁ%sr@ft fas %C(? r%op #gt%gé? e
handling operatibets tptagirgdrdorrotieasteriige deviokiB0}, thé m@ﬁﬁggﬁ?@ﬁ%%@mﬁv@ in the
position marked;\ith AR it fGFigEEn 4T, s diLecied QR0 InRAlIO NP EARNCHbaRPther
handling task. In this case the handling machine 100 descends to the level of the path 20 along the

respective coliis TaBlal iy Betkeloplevating Sefhardhith d 1firprasinge ober niRucopBEREs direction,
which is showidg 3R ReStigREIHe fgWkecl Subraquenitsdhe active distnaddsaice200mef tbahandling
machine disconne ety Mok TP RaSTive: Mind SPWIEE AeQua7argshan S NALERYRS gk and is
engaged, the cogwheel cannot disconnect from the toothed bar as long as the guiding rollers
15 are leaning against the side of the columns. The version shown in the figure is a symmetric
arrangement, therefore the cogwheels on a driving axle can be connected to the warehouse
racks on both sides of the paths, more specifically, to the toothed bars arranged on the
columns. Therefore, in order to prevent the disconnection of the engagement, there are
supporting rollers on the other side of the handling machine just like the ones that can be
20 rotated around an axis parallel with the driving axle and leaned against the column from the
back, on its side that is opposite to the one bearing the cogwheel.
Further component elements connectable to the lifting device and capable of lifting the
handling machine in cooperation with the lifting device — e.g. a coupling mechanism 50
containing supporting elements, rollers — can be arranged on the handling machine, which
25 elements prevent the disconnection of the passive and the active lifting device from one
another, the drawing away of the handling machine from the respective column of the
warehouse rack, the deflection of the handling machine connecting to the column like a
cantilever, and the development of excessive stresses or tensions. The solution shown in
Figures 2 and 3 serves a similar purpose, wherein there are two-two supporting rollers 110
30 above and under the plane of the cogwheels 222 arranged on the elevating shaft 220. Of
course, a professional can develop several solutions like this without departing from the
invention. ‘
The power supply of the handling machine 100 is not specified hefein, the solution of which

is also a routine task for a person skilled in the field, and which does not represent an



* repositioned on the path 20 in a ready-to-move state, which is illustrated in position f) of Figure 1.
Figure 2 also shows the same position, where the handling machine is positioned on WO
2010/100513-7-PCT/HU2010/000024 the desired path and is carrying the storing device obtained from

the desired shglh agimsiizigted. Figure 2 shows the handling machine 100pwhilg;Figsashows a
simplified version of the active lifting device 200 of the handling machine 100, both in a schematic

section view.eg@e%ttip erpeigllélirtle of the, handling machine 100, there is an elevating shaft 220 driven by a
drive mechaiam 214 ST %4se SOERAaRyE TS ROWe kR SR bh SHPPHA® iaiadtihel®is a

cogwheel 22haading entashivethiendshofibhdastdvating shaftaaen hesedwe COAMBARLS AreRre located
at such distapge:f t bath.can simultaneously connect to the 224 toothed bars
@ﬁft‘l E{%ﬂy?ﬁg%%g% Iﬂl?mr%%emé%ﬁ ﬁ%lr,lltl r? ufﬁ‘g%{lé“ﬁ

arranged on the respective 12 colum cons g RYEI&%ifting to device. On the
handling maéhiSEaioe iencferr theeemsn spemtinof rite 901 i dtitat ableharo it theabixis pedrigl to the

220 elevatingishads whish 10 supRting raliers rds along th IS gfter.the cogwheels
222 have cogge.cted éo the _toothedﬁt%rs 224, andﬁljtle%a}l{r? %gﬁgstqi% Cbagglzeoecﬁ)gggu?ﬁ%ﬁ 8UHRd with the

toothed bar 254 S HRIAERINS phibsmarrhsn faske d O glerisis cenmsototiswonbratringei the

toothed bar aghishgmasithpguid in@gglr@r&aﬁaaaﬁﬂgaﬂéegixﬁgﬁi@§&mg%%9@v@irﬂﬁ%e%@&Q,Swﬂ}bﬁ version
shown in thecﬁ}%ggt&sa ngn%metric arrat?%et ent, therefore the cogwheels on a driving axle can be
oth

“raQRRCS D i dRLPETRHE D AfS TG SPRRSAIARy M dtBRiAEd bars

connected to the yvarehouse racks on
arranged on #CEBRINING. Bruehetorplirg ondeha el nbthpeadiednnedtiail aktRevenngagepmsst, there

are suppagingdsharsALS Aersile of ibe-pandlng mashine st ke (e ones hat gan be 20

rotated around an axis parallel with the driving ax saned againat the B IP8A the back, on
its side that i& SpoeRefdhmelesies senpnsttheandgwinisanimuinsndompanentisiciehiganonectable to

the liting deViaaling eapiaaic 00 liinohidiardioaBashine:nyie ARk PmIRSIing device - e
a coupling mec:hanisnpcé(gt grrgg@;llli1 lﬂr’% ?ﬁj%%%ortin elements, rollers - can be arranged on the handling

machine, which 25 elemants prave 5 low bt Therphastioshareing o thattraisieay Wevice from
one another cededrawinghilvaiobieetiendingemachigerdamishenmapasivacalisna-of thaiarehouse

rack, the gdeflgatiq dling mgg ine connecting 1o the column like a cantilever, and the
development of e}?cegfsdsé?\%ns%;%sses 0 tené%r?ls'{.? Qlu?uat-:-I §§ &E.“&nﬁs‘r@%ﬁ‘%ﬂ‘ﬁ' (USS B Foraestsds a similar
purpose, whBARHiRsema s L wyessbip promtiertrBershetesbeathy vecig ines thekplgneapbihe

cogwheels Arsangest eslthe slevatingushats jonal.can develop several
solutions Iik%:izhis V\Q{_?OUt deg(%{rti,ng from the inver%%é%%ﬁﬁ%fﬁéﬁ?%gﬁﬁf{g? %‘ﬁeéigd’lﬁfg machine 100

s not speci fie}fﬁrgreln,(ﬂ%% fioh Wﬁiéﬂ suppqrting posts are arranged in front of the warehouse
racks, in a manner fixed to the columns of the warehouse racks, and there is a carriage 242

20 guided rotation-free on each 40 supporting post. Figure 5 shows a plan view of the carriage
242 connected to a supporting post 40, and it is clearly visible on the figure that the carriage
242 contains a rope drum 244, to which a wire cable 246 fixed at the top of the supporting
post 40 is attached. Winding up the wire cable 246 on the rope drum 244 results in the
elevation of the carriage 242 on the supporting post 40. In order to reduce friction, the

25 carriage 242 can be guided on the supporting post 40 by means suppbrting rollers of 110. On
the carriage 242 there are also 224 recesses adapted to receive holding latches 222 arranged
on the handling machine 100. The holding latches 222 cooperate with the recesses 224 so that
in case latching is turned on, the holding latches 222 engage with the recesses 224 and cannot
be removed until the holding latches 222 of the handling machine 100 are not released. The

30 rope drum 244 can be deemed to form a part of the passive lifting device 240, and it can be
connected to the active lifting device 200 on the handling machine 100 by means of some
coupling member. The active lifting device 200 can be e. g. a 218 driving axle mounted wifh a
220, and inside the rope drum 244 there is such a through opening that can be slid over this

driving axle 218, and a there is a 247 key protruding from the inner surface and fitting into



" is also a routine task for a person skilled in the field, and which does not represent an WO
2010/100513-8-PCT/HU2010/000024 essential element of the invention. Electric power can be simply
supplied into the 100 handling machine through insulated rails and current collectors contacting
thereto. Optiogallys i daessive lifting device 240 cambe used for this purpesgnARQIRRESolution for the
power supply of the 100 handling machine is to establish docking 5 stations where 100 handling
machines currently not is_use can pe stationed safely at the designated locations of the warehouse

racks 10 whéhs &RcH¢ ohneeaordina formatherpeeraihitly SREVAEE Ao UBDRIRE S AHHIing

machine 10Q-sapitagdheavarahouseveackingMatcte @00Nnectors can be connected to the appropriate and
mating connectors of the. handling machines 10Q..Such coupling mechanism, is not specified in detail
e several CASiiNG I G R0 TS TR 48 (10 BErBans o sk ibian for
professionalpdbhetDdight ofiteavalé cliiecionnamstdis B2nhbllidgtatahigrechgrgoh therddh reoeskrat the
pottom of 8 hdipg AR JOXRA saRRRACH AARORI &) RRkAhRRIR laeRdokobRCt the

0

movement 0 er handling machines 100 below it. Thereby the charging of batteries can be carried

out while the@b‘éﬁ&ti@#o?"fﬁ@‘a‘?@ﬁ@@rﬂéﬁpﬁs%Eﬁﬂi%ﬁj?ﬁé’éﬁ [PBRH GEMER R g4 5ER Kh e B0 must
pass through$iis e e war tackinesstatiome hevalyCoy Serdihis coRpacisthirandlivgivashine 100 must

be removed from there either by moving it to0.a dockjng station by an adjgcent column.or, if it is

sufficient, by%ﬁ%\%iﬁﬁ%?ﬁén{%ﬁ)éﬁf%&% %?gﬁ%?”@f?éil .u%i%’m&éeﬁoé%o%v%digghﬁ?gngﬁﬁ%aﬁ%%épporting

posts are arrwmtbﬂrvvfrh)mediamﬁimmm mgmﬁmﬁnmamrma ﬁxebbtatctieitpdlu rdnsire(df_lth'gh&/arehouse

racks, a“%thefgngt&%gga';qgg% 1agyed {?E%Hm&,%tfé?&)é)ﬂs%%ﬁé‘ﬂaiﬁﬁﬁgQﬂ%ga{?&?t’ Figure 5 shows a
arria 42T

plan view of the nnected to a supporting post 40, and it is Elearly visible on the figure

that the carridgezafdbmvairiemarspeiingitn Pigaracbwhicand RarleeHisiavia bl dHatisubeiedhe

supporting pesf 4Qigirtashest VUiRdinerupgiekabigs240 @i adnne Zonyidh reaplisdn the
elevation of the carriage 242 on the supporting post 40. In grder to reduce fri%ﬁ(i he 25 carriage 242

) ! ion,
can be guideBSASHY TR ShERG et 40 B RestHndhip PUWIRE rBREHNE A 99 & BNRHIPE BRINSE 242 there
are also 224 pecsses adaptad dhaie0sy & Reldied firicbies WRhaliasighdlio paditohedotig ohaithine 100.
The holding latch 2 cooperate with the r es. so.that in case latching is,furned on, the
holding Ia%(ghe‘%ﬁfgé éﬁ%%%g% I\?vﬁ?ﬁﬂfﬂ%?ggélsnseeg 2 egﬁg%:%ﬁglt%ealpgﬁf&/%e S!I}ltlfg[] gl e(c){l %lé%gtches
222 of the haadifiregrberehindw0® atenassingldarsugh THeecBON ofhed i thedewer lsedddehsethainform a

part of the passivelfing dRVIEE fttheandd5eR LECANRAahICIeARYSlifling exieas@fon the

handling machine 100 by means of some _coupling member. The active lifting device 200 can be e.g. a
218 driving asiRotietfitia s o idereec Sy eiifvheslints ReERm WiRAEG M Spening
that can be sligbaiies daspilyingiRdeck lsthan thadhey e fSthed4rbtstivireiid diinge fopmitb ehandiigsurface
and fitting into WO 20101100513PC17111 12 ,010/000024 the, key- 220. Accqrding to another
approach,z%é%a\é\éﬁ%eg%@égﬂ% ‘lﬁfeg%%lé Y u&ﬁ?fifﬁtggsglﬁrgrtw cg‘xt ¥ ?v%rgﬁfi ﬁogq %‘%&& 200.
During operatiop, theabidinydlimg swaghin erdleéra pprogden escthidl estratad eguddi givvupherSugigrontiing posts 40

from a sidew%grgiﬁgqg%ea{ggc@& 2abalding latches epgpge in the 224 recesses 5 formed on the
carriage. After latching 15 activated, the 100 haﬁdling machine prolects its 218 driving axle, which

engages in thBiggedure BT arieveesdrumpradaial (hale sxaeessied s89; aneays2d »BikBages in

the key-way 220 R8N R8s elipblkther datatian Ahtbedndbsmdend ki Havwngisallai46 is
wound up on the rgpe drum 244, and the carriage 242 together with the handling machine 100

connectingthéP8td 1 EPatAiRR s Tt Rl on Figures Sa-Jc.

Figure 9a shows one-one chain 252 on the two adverse sides of the path 20, and the

respective chain wheel 254 of the handlirig machine 100 is located opposite these chains.
Furthermore, idle rollers 256 journaled for free rotation on 264 swivel arm are arranged on
the handling machine 100. Figure 9b shows that the swivel arm 264 slews around an arrow
30 262, and the idle rollers 256 reach the chain 252 then push it onto the respective chain wheel
254. Figure 9c shows a fully on-pushed state, which corresponds the position illustrated in
Figure 8, where the chain 252 is connected to the driven chain wheel 254 along an

approximately circular arc of 180 degrees. The 264 arms are guided by slits 260 in order to



10 along the supporting post 40, where is completes the instructed handlin_g operation. In case of the
version according to Figures 6,7, 8, and 9a-9c, the wire cable 246 is substltute.d by a cha_|n 252. The
chain 252 constitutes the passive lifting device 240, which is able to engage with the chain wheel 254

arranged on the hewdlirgamachine 100 in a slip-free-manner, The lower epergiiha GRRIRLS2 is
strained flexibly. When the chain is positioned on the chain 15 wheel 254 on the handling machine

. : : . : : : ing through
100, then its flexibly straipned lower end is pulled against a string because du_e to its passing thro
the chain whBel'2 ﬁ% SWAIEAD B diroeonarbidiedishdporra arareciilisn she drensendhe |

handling macHithe H:00lisgcmacisateth® four chains 252 at the same time, and so there are four chain

heels 254 t i re in a positive coupling with each other, in terms of their rotation, and_
\t/\rlle$§f§re theﬁ%‘ﬁg{;ﬁg@‘g ?ng%ﬁ%veaf@g avf/’ﬁflr?g?ﬁ%iﬁeg ity 8?865&6?#&&%&&&&9 ﬁ&é’iﬂﬁl’ﬁ‘_@* blf)urse_, in
order to rediit AeipshshaiR2 draswagidgn r@lverﬁaatlptdhévabmﬂiHmHﬁtﬁadﬂgﬂBﬂd@gfﬁlﬂmﬁéﬂﬂﬁ%a:nﬁl?vgith
; angling i 0. Fi 8 shows a strycture in re detai
:i?arggggt?%?nﬁé%g%%%% gans of Wﬁ:gﬁ %%%é%]%iﬁh%%&%gﬁ aéleb?_:g‘ﬁ??é)&% ¥ -?H%r%{nlfi'ﬁ‘i.%heel 254
constituting 112 BEHIES RN TBCaRY Ricros-Bhigaterbroliesraibn efdiess shaivRE8 fisshpvimon Figimes 9a-9C.

Figure 9a showmones afiewpbaitriba piniheuwemivaEsasisles &f ihepah Qo ape g Jespsgtive chain
wheel 254 of tggs%ndl(ipgrmachine 100 is#gj:ated opposite these chains. Furthermore, idle rollers 256
Y.

journaled for free rotation o SeREhVEP-HRLRE ARSHE G ARHEHaHIGG Feiamithe Tot: Fibere 9b

shows that tirediesveliainri26zusibovs andtipharnlirenado?62uldptt Wisiidlaraligrs RRGIIGasAe chain
252 then pushdk gt the respective chain wheel 254. Figure 9_c shovys a fully on-pushed state, Whl_ch
corresponds the position illustrated in Figure 8, where t.he cham 25? is connected to _the drlver_l chain _
wheel 254 af&?@%‘?‘gﬁ’p‘?gféﬁﬁﬁé}%&%&f@r@r@bﬁ@@ch@gre&s:lﬁgmmsarm@m@wdl_@@ldam;sl|t§ 260 in
order to WOLBSAAAMR 4 dcRtcTiibialip AN RTLGlnAS innce Ib (e ericl irection
which slits 269 re arran e&%g??éhe front end of the hanqllmg mac |rlg-:- . {jgure . a}r: 503 ow an
arrangement Where tnﬁee’&gc iH’ﬁ JRREE DY §oRE Hitlfeheppeantime or subsequently, the

coupling mechanism arranged on the handling machine 100 presses rollers 110 that are
15 rotatable on arms 152 to the rear surface (compared to the front surface where the climbing
means 266 are arranged) of the supporting column 44, and thereby it prevents the
disengagement of the connection between endless chain 228 constituting the active lifting
device 200 and the climbing means 266 on the supporting column 44,
Figure 11 shows such coupling position where supporting rollers 111 formed with shoulders
20 are leaning against the supporting coiuﬁm from the side and from the back, and guide the
entire handling machine100. In case of the version shown on Figure 10, the handling machine
100 is connected to one single supporting column 44, which is formed to be of an appropriate
strength, and the handling machine 100 is capable of serving shelves 14 at both of its sides, It
is only natural that in the course of this asymmetric loads may arise, therefore both the
25 supporting column 44 and the guiding and supporting elements of the handling machine 100
must be of an appropriate strength.
Figure 12 shows another embodiment of the handling machine 100 applicable for the
arrangement according to the invention, which is a solution similar to an elevator cage; this
cage is formed to move upwards along columns 12 arranged at the corners of rectangle or
30 square, and uses guiding elements, rollers, slides not shown in the figure in order to slide, roll
upwards along the columns 12 or on the- here not illustrated - guiding means located on the
columns 12. On each four corners of the cage, there is one-one guide column whereon a
vertically movable platform 180 is guided, which platform 180 engages with guide sleeves

192. In the centre of the platform 180, there is a mechanism constituting the active lifting



" an endless chain 228 arranged in a vertically drivable manner on the side of the handling 5 machine
100 facing the shelves 14. The endless chain 228 can be supported at several places, for instance by
means of non-illustrated rollers. The endless chain 228 fits e.g. into climbing means 266 of supporting

columns 44, whishy fgoattached to the columns 12 ofithe warehouse rackg(é’llgﬂal%%d&ounted with
climbing means 266 on their surface facing the path. The endless chain 228 can be a muftiplex roller

chain or multi égicceh%stgrégn ed i;lafa(lirallel with to each other. In the course of operation, the 100
handling machine, moving SidBways B Sl dater el Hpprertinaisthearchpeetivectdpioorting
column 44 whréstieldiataty shalhl2Breduplespétiitie climbing means 266 of the supporting column

44. In the meggticae; or giabseanently, the 50.coupling mechanism arranged on the handling machine
100 presses rollers 110 that are 15 rotqa?%%l%f()t%egrl?ﬁgnﬁgz%a‘f teat”sUHAdP LS SaeBEtdae front

surface whereWHERirhbill ¥heiiklo @6 tee Bigrandbd) the theps Uigsorting-aell mnitdcang thergby it

prevents the disengadgemeatf the capractionhaivgen sndle ain.228 constituting the active lifting
device 200 anldl %Qecc%)li'mbinq eans 266 on the supporting coljcrﬁr?ﬁ%&fri‘l erlr%aﬂesmﬁv% gelfeﬁgcoupling

position wher& SUpPOringG rofier¥ ﬁ%?ﬁ@&%thl%ﬂmég@@ﬁréﬂ@éﬁm &gaindtethewsuppizrting
column from ftwnsitie bdlimmihehbrclko@abgiide hrestimhandiog machingt 9. 'p5agg.0f the

version showq QR Eiqees 0,48 hangdling, machine 100 is connected to one single supporting column
44, which is formed to besg%oan approprlS fes re%%vt%e,nanak éqr‘élﬂa’f'rng machine 100 is capable of

serving shelVaE"R§ 4PEatirnf the diadiing imashipen 200rapfinaddineshibecspciepobdhigasHpMAisoads may

arise, thenefarehoih #hew 2 SLBRAKING 4 uiding_and.su ting elements of the
handling maclfinen]fgq%g%g%of an a%ﬁ%ﬁeﬁ%@%&%ﬁ‘%ﬁ%@ig %ﬁ%‘vgg%shéﬁ%r&aé%b fhent of

the handling fhachine ERNTE 187 tRRe A gRaRR imEroranits to the haventidifiinghiehiis a
solution simiR¢®o an elevator cage; this cage is formed to move upwards along columns 12 arranged
elements, rollers, slides not shown in the

fgure i order e S T B reod i eI E 152 P aFe B R e v ML SHemgineing
means locatéd'Bi #fycsIddths . Btivedifiteuicvivndrslodthe cage, dhere2iFone-mRR BHdgLolumN
!vgzertl-:‘on asvelticaiy MOYHHR R/ BubPo6 gtﬂiﬂswmgw{%éﬁ?{o? 180 %f,‘g&gtg ieg\git{ﬁ{ggégeasleeves
- In the ngrgv% &&Q%ﬂa&tgérpogg grutrgle’/'eO I}?a? orggggggllgr:Z(E/%n:rflblgiglgftitseeag dt 1
‘ nds, and there is an
inclined slit 274 on the edge 272 opposite the screw drive 284, and it is connected to a pull-
in device 276 running along a substantially helix form. The distance between the respective
edge 272 and the pull-in device 276 is enough to accommodate any position differences that
20 may derive from the incidental change of the relative position of the rope 246, and to catch a
coupling element 280 located at the end of the rope 246 during the rotation of the 270 rope
drum. The 280 coupling element is preferably a ball, which is affixed to the end of the 246
rope. Its diameter is large enough so that it will not to pass through the inclined slit 274 but it
seizes outside the edge 272 during the rotation of the rope drum 270, and consequently,
25 during the further rotation of the rope drum 270, the cooperating inclined slit 274 and the
pull-in device 276 guide the rope 246 onto the peripheral surface of the rope drum 270,
where the rope 246 is wound up in the course of further rotation. If desired, especially if the
warehouse rack 10 is high, and therefore the rope 246 is long, a rope arranging mechanism
can be associated with the rope drum 270, which rope arranging mechanism arranges the
30 rope 246 on the surface of the rope drum 270. Such a rope arranging mechanism is well-
known for the skilled practitioner, therefore a detailed specification thereof is not necessary.

The screw drive 284 is such a drive mechanism that allows for the rotation of the rope drum

270 only when the motor 286 is in operation. To this end, either the screw drive 284 is



“ WO 2010/100513PCT/111J2010/000024 device 200 to be specified in more detail later, and this

mechanism can be connected to a passive lifting device 240 formed as a rope 246. Figure 13 shows

the plan view of the handling machine 100 in a position among four columns 12. It is visible in the

Figure that theyPpR @ffisss0cated in the centre of thas5 rectangle defined,py the,folmas 12 It can be

seen that the handling machine 100 is resting on the columns 12 by means of rollers 110 with

shoulders, which can bg?iags%ged utwards from the handling machine 100 along the arrows shown in
ng

the figure aftér the-handiing FAcHISE°EEY 1RIBSIe5AER thioErescim §usk fvaarngidhep ibisdiffeiDuring
operation, théchemaifirigwithohipevtdSuaplyr (fac hesite, splaciagabieenshagohurng) 10 along an arrow
277 shown ingj ' QN t latform180, there are guiding elements 184, which
quide the rops S Tneion o e B s 70, e AP e 00 SR o Ertrbite e
coupling and SEBf5EragIeh & taEYRhE Mridinetide 280can tethovpassivenl ifisthigavidev2UBy e active

lifting device isdudes aﬂmkmé’m%@ggﬁgi@rhmtﬂoi%ggrmenrggg %ﬁﬁ drum 270 is in a

driving connection with a motor 28& hrough a screw drive 284. The ro as offe-one edge

272 on both GFROTEES SHEHON AR B rARaP RIS Frornd off e dhfromerdrep3a8ittheriackioedwlitirive 284,
and it is conngéfeshtbtheppiiliiindievice Zbratasinghalbalp s ubrsiantiay heliofRrmusTsdisiance
between the gespegiive £dge 242.and fhe pull-in device 276 is enough to accommodate any position
differences that 20 mz;?/p%erive fzriom?lfhtéﬁr?c(glgé%toaf?(? %"ﬁ]élgcg??hgl?éﬂ‘g{?\/ggo@ﬁﬁtﬁ%f“fﬁg 46, and
to catch a co@ﬁ@n@%@%eﬁ@@@%c&’ﬁédaa&mmdswmMh@e%&%@ﬂﬁbﬁptﬁﬁb@pﬁoﬁﬁe@m rope

drum. Tha80eaetplingRienepnids L arallyAbdle wmﬁaﬁ%e&g}ﬁf,‘gf‘;g Qi e 248, rope. lts
ed sl

diameter is large epou h so %gt,it will not to pass through the inclin ut It 'seizes outside the

edge 272 dufifi§thb 3 SHAHRSR LR e satse ff Srormimdmnxenemiho baadtng mastnetA80.rstation of
the rope drurniied htrelcevpe raticigvinelinagt ki vthane EaRIpL-ILEaHICe]dT G auidedheape 246 onto

the peripherallnsdldflfﬁgelg{)tpe%&%et&r 70, where the rope 246 is wound up in the course of further
rotation. If desired, especially if the vtégée %l}%‘égfa@aq i E?ahl,té 3"%%%‘?5@?8%@%&6@2%9@ fB30ng, a

rope arrangirRFfend$idis osrrse emdercritide vathnine 18HowtbmdaFDinghikinkmpE AWHNGHNGe

mechanisrs arkrgesiinewOsiepaietobtheatiacs:of the Ape, 27P-a§‘{1ﬁ£‘ ?ok%pe frgnging
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Figure 15 shows another embodiment of the arrangement according to the invention. The

20 figure shows only a part of the handling machine, the part on one side of the path 20 (without
the handling device) and only the nearby section of the warehouse rack 10. There are
standing toothed bars 288 formed as asymmetric C-profiles on the columns 12. The middle
part of the toothed bar 288 is fixed to the column 12 of the waréhouse rack 10 (or to a column
attached to the warehouse rack particularly for this purpose). On its more protruding part

25 parallel with the path 20, there is a vertical toothing 282, which can be coupled with the
cogwheels 236. The opposite side of the C-profile constitutes a guide rail 284, which is
located at a distance from the toothing 282 in the direction perpendicular to the path 20. The
guide rail 284 is folded inwards in an inclined manner, meaning that closes an acute angle
with the middle part and is sloped if viewed from the direction of the 20 path.

30 The handling machine 100 has four cogwheels 236 that can be pushed outwards. Their
rotational axis is perpendicular to the path 20. The four cogwheels 236 that can be pushed
outwards constitute two wheel pairs located at the same distance from each other as the
spacing between the columns 12 of the warehouse racks 10. Cogwheels 236 can preferably

be pushed back against a spring if in an extended position. To the end of the cogwheel 236 a



“ arranged with a great friction or the motor 286 is formed in such a manner that it is difficult to rotate it
without power supply (for instance, reluctance motors are such motors). By the rotation of the rope
drum 270, the handling machine 100 can be elevated to the desired height to carry out its handling
task, and canyg jgy¥aegst from this higher level by thess operation of the ReIGLZ36 M dha opposite
direction. When the rope drum 270 is rotating in the opposite direction and the rope 246 is wound off
from the ropesgrum 27%ﬁhe£g§lined slit 274 gnd the pull-in device 276 release the ball 280, and
thereby the rope 346 HiSconAEcts ﬁpo%eﬂtl%d’r(”)‘%’é"hr’ﬁﬁ Beruimire relersthsrosebrm ddicnn e rope
246, togethercngagahevitathe 8@ thisgs2R?, imayhbamearinéo thaswingipyisieate3 subichdsay e dassped by two
oppositely (o {caiehamping PIETENIS. 2R URLNSALS the colimai2 The damping element 62 s

€ ha

formed in such a manner that in the course of the upward movemefTt of t diigFEEhiAg 100, it
either bends 8W4S B SRt 4l asmeratiihm samsritmagimberih beldearAiteriththis asiliog, thachine 100

reaches the gieuwiede st daahis Béheshibidomsrethoneig, Raia2heplatiorm ) AR isigvered on
the guide col%ﬁrsms 1c%n%ugthe I(Pi<';1%g1$}i{réggheIement 62 will not be 15 able to follow such descent but will
2 r

remain on the columne T2 AtHhe RGPV EEH e UERN RthE REn G SnAlane e tovalbeennects
both from theditqetiq46heonstitugnigitiee dativatdifing desiped?beraBdiibersamRAINGreIeRReRiBe, and will
be able m m%‘?ﬁ%@%@@ﬂ%‘%@@ﬂﬁsﬁg}éﬁ%Jﬁ?ﬁﬂ%":‘{% a}goth?%g bodiment of the arrangement

o : £

according to invention. The 20 figure shows only'a p?ef?tlo e handling machine, the part on one
side of the pathe Rt Aserdnglin Figumds)iafmedyakegaen foyr sestive ifiteslwivet t0se rack

10. Thereiare:atangiigiipoiedobarg 228 fedBIRDRSHICGHRIHESQRPR columns 12. The
middle part o{:theetq%t}l%gmb%r 288 is fixed o the column 12 of the warehouse rack 10 (or to a column
e

attached to the Warehouse rack parecarari 8 Henh virs<es B et Bricatdift parebismarallel
with the pathdiGctiverefitha berdicas toething RB2 (mhiehleanibe cotmplegumitidhereag wheaisi36. The
opposite side,gf 4h8.GsRipkl [ ide rail 284, which is lacated at g distance from the
toothing 282 in the irec%{r%e éeegrpqgigﬁﬁﬁda%%gh%%%ﬁ@ﬁgwg%ﬁ? (eaﬁreflei ?sh oﬁ%%ﬁﬁﬁ%%gﬁés in an

inclined manAtgiciaAths tht A ghas faRoxs e ot \ilthetHemdid enpahinentdls sppechi iewed from
the direction afsgiee20 a2 ToriaRsineuRashiNG AMhbasiaul Gagwheels 236 that can be pushed

outwards. Th%ggt%g%naé axis is Rﬁeré)endi lar to the Sath 20. The four cogwheels 236 that can be
pushed outwards consti PR G e MBX AR ANt Bat P thEomy Hrbiie defida fhsrfivsIanpuearhss the
spacing betwershengdietwesn t2lofineto beclniael s deksoFhE0giteals Radsrspeiembltbe
pushed back i rig it J sitign. .To the end of the cogwheel 236 a WO
2010/100513%?%%?ﬁ%%ﬁl%%0 ?ﬁ%@fﬁé’%’ﬁ%ﬂ% IELEE %g"r?neegee%f s 22 &% unning
roller. The cotfARRI 338 ey Bre @ughaseeniyithe threctoaingysapoming chllarAad henshanthe tegwheel
236 can e sfididnpensiaen T aHNRg 287 §ae erpggﬁh@elﬁ?ih?@éo?wﬂa@i‘stﬁ%sh&@%f ing[oller 238
leans against the.guide rail 284 ng%% clearance at the same time. [t should be clear that in this :
position, the BCOGWhesl 288 ¥inhot hEPAtS VRO Re TNt stk e dloagdrapiding demsting can be
disjoined onl&yipuitraywes dicheagranived, Aaichquiding Eleprafile 8- lnnagtie tiavallingditection,
there are guidi the toothed bars 288, which guiding elements 286
substantially%ﬁﬁ%%%%ﬁi%ﬁgg 8Q§r%%gbgﬂ§erﬁqéaé%sor |Wg?oﬁﬁﬂ?gﬁg’%%ﬁgﬁ%g%’@ngage
four passive A dEdee hrizeniah dpodissr din hshs vertiodt, tiotvegvwiac RSB heppesdt are corner

of a rectangleodtighr@dbishavs dNeamanIemantdrotP.gePtaN yigkkaend 3R aiew 289 indicates the
travelling directitgﬂ% e handling machine 100. Or%%e left side of the figure cc\)lg vHee snﬁ% of the

handling machire S OB 3l dhe FRathing o2 BaarHinks voersens Erpipredp gnsasiig #R6 along a
toothed bar 2ddhatefdRd st pathl 203 A hahanding mackiig 40hapRearles ieout-pushing

force, and lean against the guide rail 284. In the meantime supporting rollers 238 adjust next

to the 284 guide rail and prevent the subsequent disengagement of cogwheels 236 and
30 toothing 282. After a cogwheel 236 has coupled with a vertical toothed bar 288, the
supporting roller 238 passes the sloped guide rail 284 and jumps into the channe] between the
toothing 282 and the guide rail 284. Before Jjumping in, the cogwheel 236 has already
engaged both the horizontal toothed bar 24 and the vertical toothed bar 288, which requires

their position-accurate installation for the realisation of such double coupling. When it jumps



15 respective columns 12 of the warehouse rack 10 on the toothed bars 24. Wher_l the handling
machine, travelling on path 20 from right to left in the figure, approaches the spacing beftween co[umns
to be serviced, the cogwheels 236 are pushed out. If they are not pushed out, the handling machine

he
100 can freelypagsodpothed bar 288 attached to-the column 12. If they qra plsheR Yt t _
free-running supporting roller 238 leans against the 20 guiding element 286. On the right side of Figure

. 15, the cogwheels 236 are in extended position. The cogwheels 236 can take up this position after
sliding along T8 g\fﬁ& AR ﬁ?ﬂﬁ@c@ﬁ?ﬁ%@ﬁﬁ%ﬂé‘éﬁ#@}%ﬁ@%ﬁ@a&lm P86 does

not allow the arpggvhetis @36ced 288 pusthed taytissfanpmppasible hmcﬁii?eaw@imﬁ»ﬂg?]@e Iiﬁta;ig&gsition )
where they d ISiQl izontal topthed bar 24. As a result, the cogwheels 6 approac
the 25 toothirﬂ(li;g][ré .%D%ii‘ %%l]c% a tegggigng%é:%trlhttgeeYﬂegnéﬁ% Wloeﬂ}%cgh?ég%awa:‘}éfn%?_?f"ﬁ’ﬁf)lraaflé%gly
installed, theR3ii§adarkehbosrpars togthercostiwi the cowbng negrapsryhengagiky tedanthing 282,

the cogwheelsi2a6 enag ordwvalsls aagasilt afdhe inflaeassef tha,ou-Rushing foree, an m('%‘?a” | and
against the guide ralil 28%@88%6 meantime supporting rollers 238 adjust next to the 284 guide rail an

prevent the s’&ﬁcs?éa&ffgh? SUPHBR IR icts D9t antiBertststhmperbanismdhay Bsbwheel 236
has coupled withtize vergiehédsolliéd bar 288 Iebeonpnartingirelless238 RassesHae:slonsd auige rail 284

and jumps 'n&%fé}%ﬂfa l‘rpa?t\gﬁﬁfnt&g place if the 236 cogwheel is pulled‘ back from its extended

position.

10 This solution can be applied not only for coupling with four vertical toothed bars 288. For
coupling with one or two vertical 288 toothed bars, it must be supplemented with appropriate
clamping and supporting devices, rollers. The development of the details of such solution
based on this description constitutes a routine task for professionals.

The horizontal toothed bar 24 can be arranged both continuously and discontinuously along

15 the warehouse rack. In case of a discontinuous arrangement, the handling machine 100 can
roll on wheels while the cogwheel 236 can run freely. The horizontal toothed bar 24 is
installed only near the columns 12, possibly as a guiding section which is sloped or has a
concave from the above and is placed on such side of the respective column where the
guidance is required. In this case the cogwheel 236 runs free until it couples with the vertical

20 toothed bar. After coupling, it is switched to a driven state from the free-running state.

Figure 16 shows an embodiment of the handling machine 100 according to the invention
mounted with a very simple handling device 130. The handling device 130 contains a
handling tray 132 which is placed on the top of the handling machine 100 and is movable
laterally towards the shelves of the warehouse rack and back. The handling tray 132 must be

25 movable laterally at least to such an extent that the storing device 30 placed or to be placed
on the shelf 14 can be freely slid through the space between the handling tray 132 and the
shelf 14. If necessary, the handling tray 132 can be adjusted to a lower level as viewed from
the direction of sliding but it can be leaned agéinst the edge of the respective shelf 14
practically without any clearance. If viewed from above, there is an H-shaped arrangement

30 on the top of the handling tray 132, wherein a cross element 136 connecting arms 134 of the
H-shape can be moved towards and away from the shelves 14, expediently in both directions,
while the arms 134 guide the cross element 136. The linear drive mechanism — e.g. a driven
threaded spindle associated with a driving nut located on the 136 cross element — required for

movement can be arranged in the arms 134 of the H-shape. In the middle of the 136 cross



" toothing 282 and the guide rail 284. Before jumping in, the cogwheel 236 has already engaged both
the horizontal toothed bar 24 and the vertical toothed bar 288, which requires their position-accurate
installation for the realisation of such double coupling. When it jumps WO
2010/10051 3~y RfedAlid2010/000024 into the channel, the cogwheel 23§#iﬁ§6%%9§(§)559m the
horizontal toothed bar 24 and by engaging the vertical 288 toothed bar, it lifts up the handling machine
100 during its otati%n. The, FSi:%?vgweel 236 stays coupled with the vertical toothed bar 288 until the

Th

cogwheel 236 Ei5e i85 d SRR O GemEEBA it AR erurkisapliegbereoikinisreshatsuples the

active 5 lifting:dtévibe-206@mt iliespassivecitingoadfcdavica it @ashintier i aneraipgnpechanism
of which couplingimeghapism is.a - here pot illustrated - mechanism that pushes out the cogwheels
236, €.g. an elgactromagz;t‘ifg?a\ét,Qe?fr‘w%lS :851“0 e%ag(r{flg iahlygeslle §§ﬁ%’%§6’ﬁbﬁﬁéﬁ%s@‘iﬁ%ﬁ‘%ﬁt M6 iRy take
place if the 298RBgWPRLinSpeRledisaek thehiits extehdambpitsitio: &edrimsaldtionceadee @pplied not

only for coyplifigneith fore weicahieaingd Rarks lj ith,ene or twp. vertical 288 toothed
bars, it must he su Iemfeggtedlﬁv%th ﬁ%@op%e%%nﬁ%%gg)ﬂ %%%%?tﬁ%éé%ﬁ@ﬁ%%@s
I

development '8f H& &N L6 FLeINRs J516RSFPhisaR a5 mirscaisdcrstishceTnsivmtEheesmoiatinefthsk for
professionalshafidénmrinotialiseatheibbrmsdieandpeaisangadneth seninypustyand discontinuously

along 15 the pigrehoys In case of a discantinuous arrangement, the handling machine 100 can
roll on wheels v%hile the%égggv}&hggwfg ca r%%ﬁ%gg? fnﬁh%eﬁ’(gf’iz%r(?téﬂ t?%?d‘?%‘f?a?@%?shﬁ%‘ihﬂéd only

near the coIuﬁﬂ‘??ti‘zf,“ﬂ@%iwbaéialgmi@m@@embﬂénd\ﬁmm&mp@@oh brar-agaGaieiiem the above
and is plaggdhendsbghnsice of the r@%ﬁ&%@ﬁ@%ﬂﬂ@rﬁé%%%%%&”ﬁ%}s (& Ugg%n'f;tg'g &ase the

cogwheel 236 runs free until it couples with the vertical 20 to ar. ftggco%p ing, 1t IS 'sWitched to

a driven stat€ Fi5tHE AREIFARIME SErieerffuskelisshows e drmbeidimehsetitveluamdiidginachine
100 accordingignthelifvehtiohambinpteehyvidpsroshesinmelevhaading deise d30xdhe Qm%g device
130 contains ingl tr. which is.placed on the top of the handling machine 100 anhd is
movable Iate%%ﬁ%%g%é%%e&é@f%s& %ﬁ e Warehdl EO%QVLH B‘é‘f:‘iﬁ‘.o?h%‘%éﬁﬁ}iﬂ’ﬁ #5599 must be
25 movable |18feFsIBE IaBronssimyrnl mxaaniii the sijringt dbslice B0iplaredpeiakapiased on the

shelf 14 can he deensheht) oI iiE.SRACE: ing tray, 132 and the shelf 14. If
necessary, the h%%q#irﬁtrgzl 132 can éggdjuﬁéﬁ\d@%gﬁrg&r&r e%lg%’s%lxgves ro%n&%oalltrlg&ﬁfn of

sliding but it SRR HE tSAHEG: against the edge of the respective shelf 14 practically without any
clearance. If Figured famiaahentherenisoaimbhsitane drasianasn bR A% aRatithedandling tray

132, wherein,a.c I nt 136 c ecting arms 134 of the H-shape can be moved towards and
’ tReCHOSTVE BENG a ine H-s . 2d tow
away from the srl?elvgs 14, e%qc()ilgv %n%%/&irlls b6 tgﬁ’tgéti 8 {ﬁﬁ‘ﬁ‘é”tﬁ@l s Yallegiitiadhes dibingelement

136. The line®FViffvis FRBEHEISERY fictomveroebs? Hrthat eah dpinctieleds sottiaie donithr ATakvingi st located

on the 13%crasszalersante refuired OF mAVEAN! saR0GATANGCdIR e RS 134 of g Hoshape. In
n

the middle of the 13{6 ross WQ 201 0/1 00513-15-PCT/HU2010/088‘8§ eﬁemgr?tr,’efh‘e”re

SREIRIAR Y 45 38068 HAR) Hrevsdiowssiarkcbisetands vorticabiz. There inebilystrated -

electromagné’t’S ¢oh
ferromagnetierpegoe dirange dawdhiersionagiiRuicezid0 ) baibaadiatinthecousa ol bangling. The
o B e R AAEH RTEE G e i SHET'S v ot aming oF e
handling machine 100 between the warehouse racks 10, a limiting wall 18 is attached to the
25 bottom of every warehouse rack 10, which limiting wall 18 guides the handliﬁg machine 100
between the 10 warehouse racks with a small gap. The friction wheels 204 are arranged on
the side of the handling machine 100 in such a manner that they can be extended and
retracted. Their rotational axis is perpendicular to the edge of the 14 shelves and substantially
parallel with the plane of the friction rails 224. The friction wheels 204 have a free end, and
30 in an extended position, the distance between the free ends is greater than the spacing
between the friction rails 224. Each friction wheel 204 is connected to a — here not illuétrated
~ drive mechanism.

There is a mounting frame 160 at the front of the handling machine 100, and there is a

carriage connected — in a laterally extendable manner — to the mounting frame 160 on both



“ 5 frictional force arising during the pulling of the 30 storing device. Naturally, this requires that the
surface of the shelves 14 be kept clean and protected against corrosion. The surface of the handling
tray 132 is expediently made of or coated with a low-friction material. Figures 17 and 18 show an

improved hangjinge@yigs 3130 in two stages of the hapdling operation. Thig-gmboasinenRbsan be
applied in particular to such an arrangement where the to handling machine 100 is connected to a

passive lifting déavicﬁIZ%% arrag%ee Qn a single coltann 12 and is able to service the shelves 14 on the
two sides of SUCH colimi 12 foe protipde RemdiviteamipasolirbicasidevaysatitrtoneTarks 10

gom sideV\;aysi swlwqimmeﬂ@ﬁagsiﬂﬂ@déﬁfr%&r%muéegzkﬂmﬁgaﬁiﬂlﬂﬂwaifﬁé%m Haakigdn rt]h? )
Irection of t , I rds to.one of the two adjacent shelves In the reSpeCﬁlve elg t.
Aol ggﬁr?g%gglr% f(’}ﬁt@g@ B RSB IS Bhed it cdsrams ey g pecified

15 In the following, the han
earlier. Figuré¥A94Rg polghdie arndrnipocisednpahthezairatigendidincciiidingtd hedrvantign where

the passive liffingvHeyite RAQ:I& cNsH iction rajl 224 iWhiI th ive lifti evice is
constituted by.friction heeI51204 tha%ﬁg%ébzﬁé%iﬂgggpﬁﬁﬁi% p?%\év?].efﬁseaﬁr%cﬁo%aé%%rgﬁ éﬁg'can be
made of e.g.ﬁ}%—o&bﬁig?frst@e%ﬁ’ﬁmgdaaﬂﬂﬂﬁwi§‘ﬁ£€p¥bm@,‘%hﬁbw%qb%ﬁﬂérﬂ!‘ﬁ:mahetd) ab@rshelves 14

of the warehobsediietain 1ailin2atanits ¥dsiaati Thereais aluays BRRMAHHINIARLSREBER MG
warehouse rackgy ich, distanee is just sufficient for the. passing of a handling machine 100. In the
present casea:iin or%%?)%ggv%% t reejg\r,ﬁ%r%ﬁﬁ § eeaio USRS SesHir tharéfuse racks
10, a limiting S&ntabhy Hheabirtignomrele 20btiths cheimry wactlowsehrack Adewhichilimitiag wall 18

guides thahandingmaehing: L0 tRSSRINGHOSEE NS ARk WD A fmaligap The ficon

wheels 204 are _arranged on the side of the handling machine In's a mannert

extended andFRTFB R &ir $ 55 AG FRsaRarisserpendicular to the edge of the 14 shelves and
substantially Fasalled nitdithe miahinafthedrictivndaiaidor BRefstion WheslsR04hausadiee end,

and 30 in an gxteng ition. the distance between the free ends is greater than the spacing
between the friction ?gﬁlo%%% %Irl(}ﬁsfﬁ% }gﬁ%%ﬁee? y@&eﬁg ib#ﬂgﬁléar‘fol%?@tﬁ%%‘ﬁﬁméﬂw drive
mechanism. TAR4lng masbinatiHY fenheassatdhe fbatohthddinddiegmeatiing] Wcang there is a

carriage connesiabunAla el HEndabie Ranesy ing frame 160 on both. WO
2010/100513-16-PCT/11112010/000024 sides. The fri&%%ﬁ‘\ja\/ﬁg%g}t%% ;:g’%t%(g’ée%%?ﬁ ?Hfg?g}riage 164

to a sidewayS SPSERIRE YO yseTasksrBriHY foansling enaehirpecamdn strsion hyitbekppmissiantially at
the same heidiffasnthecfridtion ofhrehaR4isThe roatirpaksdsse-cash Miction whes! 204.and sach

respective s ing reller 206 can be pressed agai ach agther, which is illustrated by the arrows 5
shown in theuzﬁla%tg. |C?§%%F%u%%o %E‘gn %ﬂ%é%a%% Qﬁ%&%ﬁﬂ%@‘?ﬁmyﬁo@%#&ﬁi%ﬁﬁﬁction
rubber. In an ebddhadstingbhsdsadvatetts, atrenfricticiose/ e ete 26dtiate Phishediagainsishe fugtion rails

244 with adorgadhahibey eag; safelhaldihe hangli ine 100 even in a fully loaded state or
elevate the same an(g the friction rails 244 atg a%%%ﬂé%%ﬁ?é%?ri%%&gﬁ%%@ #%Y ?rﬁ?ﬁoﬁWﬁ els 204.

This carriage”WBYBIRRM itk L2 b et Whestialdd -spi thrsclhnasriotioat shespath thefifridtiby tbieels 204
and the suppdififargmidlersve 06 tagamsieach other, constitute a 50 coupling mechanism.

When the 100 handling machine moving between the warehouse racks 10 reaches the friction
rail 244 along which it has to climb up, the handling machine 100 — controlled by its-sensors
25 — adjusts the position of the friction wheels 204 and the supporting rollers 206 in such a
manner that by extending the carriages 164, the friction wheels 204 and the supporting rollers
206 straddle the respective friction rails 244. Subsequently, the coupling mechanism 50
presses the friction wheels 204 and the supporting rollers 206 towards each other, so they are
pressed against the respective friction rail 244. Then, by turning on the drive of the friction
30 rails 204, the 100 handling machine can climb up along the respective friction rails 244,
There are guide elements 104 on the top of the handling machine 100, which guide elements
104 are substantially parallel with each other and perpendicular to the travelling direction.
These guide elements 104 guide the storing device 30 transported by the handling machine
100 into the app'ropriate poéition. The handling device 130 formed for sliding in and pulling



" The 100 handling machines move in the direction of the great arrow indicated on Figures 19 and 20.
Their movement is ensured by the wheels 112 which are located on the bottom of the handling
machine 100 and connected to the controlled drive mechanism. Between the 15 warehouse racks 10
the wheels 11y gegeiMgoass equal driving force but if they get out from betweghthe wayshpuse racks,
the 100 handling machine can be steered by the appropriately differentiated drive of the wheels 112. In
order to ensure tglat the two driven wheels 112 always touch the floor, the handling machine 100 has a

third wheel 174" SFtHERSAFiffe! PP 208 femthe dhsif dddincngateshsth olosentzonéiahother.
The rotationatais clidyetpaittitariyheahd kdeliosisnatabdmdnadiy ealgmOGHh il%ﬁoc’iﬁ‘g%@ axis itself
y

can swivel coQmpareqt i the wheels so that it can follow, the path define e
differential drive pf%glé%v}ﬂ}e‘ﬁe% jg.a\%rgﬁa?r?énl ﬁ%’h%‘fiﬁlbdmachine moving between the warehouse
racks 10 reaéRBdihetinmidhe e af thtosigrinkidbvithas tdackininupe Shethandling: Raeking 1Q0-
controlled byt 1$en3RISwrhaRAdiUSISHbE PPSH] friction wheels.204 and the _supporting rollers
206 in such a, manngr that b;ﬁe%tending thegcgggigé%%@%g%?rﬁ?eo f;%{%tlcgr? Wﬁ%é’l%% gﬁﬁ%ﬁ@@@pporting
rollers 206 st Sdtfe %%%%ﬁé&%é}ﬁi%ﬁ?éi@ S/ ampupnséaie simiy, 2 thouptingHnegnisin b0 presses
the friction whelsl® Bpedpd dhehsupnortingvalless %@@tﬂw@gﬂﬁgﬁa%ﬂﬁk@fp ap_eexﬂgepbﬁgg% d against
the respectlv%f‘r;lgggﬁ zﬁrlil3 gﬁ]%.hThglnﬁ b% turni g;oon he drive of the friction 30 rails 204, the 100
handling machine can climb tp alongt eev'i'cees%ec’c’l SHrchERimidioand thesterinedgliers3Blalenents 104

on the top of Wil HaAbfimén rtchipess 601hwhidbnguigsilanteniscl 4 aneseksttialy Paaigkwith each
other andlpegpﬁr@gw%g&mge}rg liogdirgstion. Ihes uide elements 104 guide the storing device
30 transport?gﬁlﬂb .the handlin m;@hine 100 intcgI t%el;s é%é%ﬁ?f‘é{’ff’ f)eci;%iﬁ%tﬁ. ﬁé%‘?a liate) e 130

formed for sl é%%‘b‘&ﬁl' §- WO 2010/100513-17-PCT/HU2010/000024 out the storing device 30

onto and frorif fideestoediid faifua) tatofgRIad frplew e mREbNMINIEDICaRDE 5 lifPeiRandisiiady to the
travelling dir%%gg&%ng %Scfel ﬁcftrﬂ% *}E a%l 142 on its top surface, in which slit 142 a vertical pin 144 can
é

be slid. On its bottom, the 60ge o gthe MEPR JuERe B fandys sretcated diomy falling: desngyon the 5
shelf 14 but &veattigPriensisvitd wlitlle applied incikessak.its climbing upwards the handling device
130 pushes gt the pin RS ERPIRRY ime. and the pin 144 engages fram below the edge of
the storing device 30 or a g%a shé%gj ffggr{%[%si%%%eggsueseér}l% ?ﬁ%égt%a%%&pa%\?%é %@’?%Wﬁ?@%ndling
device 130 pRASTHRRDiRe1BRentinn tRsiasin iy, dwsiderssaigavith incEhiemidetbddomanestfurther

along the slitspdalinipothe@tieirand pithaddl 42 #E si ' time it pulls the storing
device 30 Cof@&lﬁhﬁl%{i ntg the top l;s(%{ace fgf the%%%ﬁ:%ﬁﬂ%eg%%%%ﬂe%%dggn%%lﬁmg the
friction between the frictioh wheels 204 ARGTRE MchdRFiHs YA%BEombs inwdirmpstient handling
machine 100VEE#PBEpRe|enpldriparssalt Ry tdwnstyanteansdfon ireking g evise wewaly manlied in
elevators;gl RavaLa!; r ment be used for the safe operation of the
arrangement ac,cor(ﬁng#ﬁ%%gﬂ%gégﬁﬁﬁ%ﬁ?éﬁrgﬁ}/l}gn“é?ﬁ%é)ﬁﬁ?g%%da&fﬁﬁ(ﬁ‘feﬁ%t%‘&‘l‘?@ﬁ are of a
special impoP&ite Mayingalong fesseatis he birniling greshing wads datcnfiomatadiofitegugnoy dgentification
systems, shtwhorefeendsjoatoRati eiams sRRRIRRABIPSHRAUY, Aversion fpreof applying

passive RFIR.tags can be used for.instance in such a manner that an RFID tag Is p?lag?as tlon the edge

of every shelf of the WarehSheE 1Rk S LoMs van Ate by arplisiin esvhingtioonyithe patisotive handling
machine reattgdpddpdtschoatibnhahihiagagshihthe bottom shelves, it forwards them to a central location,
which defipes its actual position. Simultaneously, or instead, bar codes can also be applied in
combination with a bar code reader located on the handling machine.




25 MC SLL P -18- Claims 1,An arrangement for storage comprising a warehouse rack containing
shelves (14) located on columns, a handling machine movable to the designgjed shelf of the
warehouse rack, and a handling device capable of placing goods or a storing device 5 (30) for storing
goods on the shelves (14) or retrieving them from tha ghelves (14) and moving them to a designated
location a passive lifting device (240) is associated with the warehouse rack (10) and the handling
machine (100) is formed as a locomotive handlingmchine capable of moving on a prescribed path,
and that the handling device (130) is located on th gﬂaling machine (100), and that an active lifting

device (200) is to arranged, on.theanAing Hackine,L0Q).MhisI AR DR eRGAIRT With the passive

lifting device (240) and in. cooperation with the passive lifting device (240) moving the handling
machine (100} 1) acdesidnated]shelf, chhradiéisedohitattheabitive littinde dguiced(208) isfatiope drum
(270), and the passive lifting device (240) is a rope that can be connected to the rope drum (270).

152.The arrariférieHE aEedidiy 8 baatH e Jraisererrabdei thaleaeer spadsrGmd(SHAING dfidtyed on a
carriage @42}§B§¥&bs'??§§g§§a6§asa&q %Végg‘l%‘éd%r@h"?%%@ﬁe‘ﬁ’h“ Al e v %ﬁg)!:‘sok‘ﬁl [k (10) or

along a supporting pos ched to the colu ) of the warehouse rack , Which carriage

can be coupledwitly tihehapdliagsiashinedckdioh andserherippeidw (249 thessvisAddriving element

(247) 20 adapted to transmit the rotational drive, and that on the handling machine (100), there is a
driving axle (2h8)vprobicded with & Koyandyii(e Jondhagcaadbéncolifled withrtheddaivimdostenwgive(247) of
the rope drum (244), and which driving axle (218) can be connected to the rope drum (244). 3.The
arrangement 3600F8MEE6 E1SiIAPR RIS LA SO a[l’i’é‘fst?féli’gqé’ét%MiHE@%MH@%@?VA‘E?M end

of the rope (2465 ARG DAL INGI el 12 R AGMIER- (€ 08) Moy SRRIGHRMALISHARG AQyawssgsion the
handling machine’(100), which pull-in
10 arranged on the handling machine (100), which can be engaged with the passive lifting
device (240) and in cooperation with the passive lifting device (240) moving the
handling machine (100) to a designated shelf, characterised in that the active lifting
device (200) is a rope drum (270), and the passive lifting device (240) is a rope that can
be connected to the rope drum (270).
15 2. The arrangement according to Claim 1 characterised in that the rope drum
(244) is arranged on a carriage (242) movable upwards and downwards along the
column (12) of the warehouse rack (10) or along a supporting post (40) attached to the
column (12) of the warehouse rack (10), which carriage can be coupled with the
handling machine (100), and on the rope drum (244) there is a driving element (247)
20  adapted to transmit the rotational drive, and that on the handling machine (100), there is
a driving axle (218) provided with a key-way (220) that can be coupled with the driving
element (247) of the rope drum (244), and which driving axle (218) can be connected to
the rope drum (244).
3. The arrangement according to Claim 2 characterised in that there is a coupling

25  device (280) at the end of the rope (246), and that there is a pull-in device (276)

moveable upwards and downwards on the handling machine (100), which pull-in



MCSLLP -19- device (276) guides the rope (246) on the rope drum (270) in cooperation with the
coupling device (280), 4. A warehouse rack (10), containing columns (12) angghelves (14) arranged
on columns (12) and capable of receiving storing devices (30) characterised in that a 5passive lifting
device (240) is fixed to the warehouse rack (10), whigh-passive lifting device (240) is a rope (246). 5.
The warehouse rack according to Claim 4 characterised in that the passive lifting device (240) is a
rope (246) and it can be coupled with an active lifting device (200) formed as a rope drum (270).
106.The warePdi&e ral 200Nt 16 %y (OF i BB RS S B Bhéfd e Hs SAGRTREP th&rdhateelectric
connectors argg tgg&ﬁgr?\g@ph supply electric power to a handling machine (100) servicing the
warehouse racks, which electric Connectors can be connected to the corresponding connectors of the
handling macHines (A0@yrelnshieataakhartglirgmaadhinedl@d)sb@ingandastonsecter) pasitian isjocated
at a height that it ISdoes _not obstruct the passing of other handling machines (100) below it. 7.A
handling macR&ro6)iAtRifIngrRARMh g GBIRS (PBmENIsVESDIE3D £hvxagtraisersiethotan

arrangement for stor comprisin arehoyse rack containing s E(l s (14) Jocated on columns,
and a passiivep f S|1ane Ee’\}l%% %3,116)6 a%ggggtzp ?NIE‘IO'[ ﬁg v\\ygéh%lﬁsseeg?gg be)?’]&qﬁc tha® 1aVr(%(jI]lifr%1 fnachine
movable to thg.dasignased shelhof1he). 20 warehouse rack, and a handling device capable of placing
goods or a storing device (30) for storing goods on the shelves (14) or retrieving them from the shelves
(14) and movihg theirhto waddsigpatedosatoding lordtbdnort titb Arantiinse dh e Hinet (LO0)Fevinted as a
locomotive hahn ling machine capable of maving on a prescribed path, and an active lifting device

(200) is arran H‘%rﬁi?ﬁéc?]zg%%}]& AR T208T iR SsncauPsE SRR ashith tHEsadEReSIifting
device (240) Q@%%&qg&ﬂg@%&it&}ﬁﬂg@%ﬁve lifting device (240) moving the handling machine

(100) to a designated shelf, characterised in'that the active lifting device (200) is a rope drum (270)
that can e caupled Withwheshouse rack according to any of the Claims 4 to 5 characterised in that
there are electric connectors arranged thereon, which supply electric power to a
handling machine (100) servicing the warehouse racks, which electric connectors can
be connected to the corresponding connectors of the handling machines (100), and that
a handling machine (100) being in a connected position is located at a height that it
15 does not obstruct the passing of other handling machines (100) below it.
7. A handling machine (100)including a handling device (130) moveable to a
designated shelf of an arrangement for storage comprising a warehouse rack containing
shelves (14) located on columns, and a passive lifting device (240) associated with the
warehouse rack (10), and the handling machine movable to the designated shelf of the
20 warehouse rack, and a handling device capable of placing goods or a storing device
(30) for storing goods on the shelves (14) or retrieving them from the shelves (14) and
moving them to a designated location is located on the handling machine (100) formed
as a locomotive handling machine capable of moving on a prescribed path, and an
active lifting device (200) is arranged on the handling machine (100), which can be
25  engaged with the passive lifting device (240) and in cooperation with the passive lifting

device (240) moving the handling machine (100) to a designated shelf, characterised

in that the active lifting device (200) is a rope drum (270) that can be coupled with the



MCSLLP -20- passive lifting device (240) attached to the warehouse rack 0 and formed as a rope
(246). MCSLLP

220-

passive lifting device (240) attached to the warehouse rack (10) and formed as a rope

(246).



