Arrangenent for storage, warehouse rack and handling machine particularly
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20 A deficiency of the known systems is that only one handling machine can carry out fully
efficient work in front of one warehouse 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.
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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
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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.
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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; |

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 11 shows a sectional view of the connection between the active
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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
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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 e) 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 €) 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



power failure. In this exanple a handling device 130 noveable laterally and
formed as an el ectronagnet can be used. After it has conpleted the handling

operati 0%0(2910"7‘1(6{)%19 in or out a storingydevice 30), thePE?ﬂﬂleﬂﬁooﬂﬁﬁhi ne

100 can stay In e position marked with an e) in the Figure, until it is
directed to another |ocation to carry out another handling task. In this

case t hegagdied pafihahi Ne chBYingeteofing Aebite dutaittd @foni fbe RiRbifed thelf @BY
the respective colums 12 by way of the operating of the active lifting

devi ce 2@Btrigted.he opposite direction, which is shown in position e) in

Fi gure . Subseguent | Lv:e b Gdals L. GE of: '
machi ne lﬁfgélﬁeo% ﬁ@%”f’ss {hF %%Hﬁ?é&%g%g? \}96 M@?l Iﬁg‘y’% g'vsl%gg 7. 4%“‘?:“?‘3% gg‘gkdé‘ nn&[ tI%‘g
war ehousgetivadlfifly devide D60 b€ fieshdnidling ethaohint @0 pbdth i2@ scheraaticegediiot vievoda
state, which is illustrated in position f) of Figure

1S : 1. Fi Hr,e al so. shows
t he safrethsowid-linsnof tha deadlingemaching 10§ thereHs ﬂ%eleé/afﬁ&%ﬁhaﬁf‘o%%g BYARY a&kiveed
thoand | . tori : . !
Phst r uct RisehgER B Sorihd, &' £hirBy A ol Y (Hefecied (P Lkl £08 nnBs b %5
si mpl i fi edgwigseb2IMaredngtdat bathieuds bf the ieleyatitgshaft 2200Thdse ttwe chgwhi¢dlnZZharehi ne

100, both i henat i ti i.ew. | h 1.d- 1 i th dl i

2 ey sons Mance 37k s reh e B ea bl Poe B P

214 10! MEbfS Pars &frﬂgeg o HERBL Ve O010HRAS A béhsBnthizhe 246 padit itiage | S
ee 2 arranged at got

a cogwh ends of the elevating shaft 220. These two
cogwhael de?i2® Qu thel Imndtiegimathise d R0,dhetezane elsh suppoztieghradleret 1Q rdatable arpundn

si mul t aneously connect to e, 224 taoothed .bars.arranged on the respectjve
12" o0l Uit SHY RN fa the 74P Elsgeingo STALe e 179 ERETEe e Soter SRREHR T ng
machi ne 1000 hbGLR &ied (AL SOZWHRIRODYI Mevd BbARERd 44 Ghé ebcthabbarsaayaad tidu

axi s parall gl to the 220 elevating shaft, which 110 sug'{%ortl ng rollers_ nove

out war ds aghiostghe baskaodi 19 cefluran moyatedoyitih thelteothebbara24. Ehiscasurey thapafierdt is

t oot hed b 2 d, | inst 1 -\
toot hed Bapstsdhe 1Rt SRR Blofiinet B FY «unelibal s WHE FMEREMA {RelT0
di sconBegte feanifp aBginitané BRid dlahe aslulm@B dTIesSveréien ghowh igthedfiduee $s asgmieaid ng

agai nst the side of the colums. The versjon shown in the figui;e Is.a
symmet r i erangemenbrberefore e eggyvheelsan & dgwimearde ean be eenngrisq ta the warshopss
connect ed -.eho r bbb s t t AR &Rd on th
specificé"fl‘%k%ér{]go%ﬁgég ogfﬁrgd&ggsﬁsﬂgrrer r?g‘é%h@’ﬁstt" ﬁ%ectgﬁtggrr%s%mere%%or%ﬁ ien
order tocph@veniTheRgord] St ondegabi proveadt théelisogagdoe nf, the hengegements thepoatd ng
t he ones that

O bl e B TGS PR i gL S5 S PSS
ag g'r P?g" :rﬁgate?giéme%ﬂ A bisubacks tRrvisg £4168nd Tahed SoARRRE ESukf IS e
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 herein, the solution of which

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



guided rotation-free on each 40 supporting post. Figure 5 shows a plan view
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Figure 8 shows a structure in more detail (with exaggerated dimensions), by means of which
the chain 252 can be connected to the chain wheel 254 constituting the active lifting device
25 200. The operation of this structure is shown on Figures 9a-9c.
Figure 9a shows one-one chain 252 on the two adverse sides of the path 20, and the
respective chain wheel 254 of the handling 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



chains 252 at the sane tine, and so there are four chain wheels 254
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Fi gures *10 and 11 ghow an gg@ﬂg&rﬁnt where the active lifting device 200
1

i s const It BESHUES OLAPESAHANe megnaghing, grayingsideways cpmphied telthevpath, e
manner o Bahss 4 ' : f.asi t el ves 14.  The
endl ess icpr?ari f\b gé’zgﬁég{?e%ti%s%gg%y}‘? gg(ﬂgﬂ .P‘ﬁlrs}iét\r/]‘g}rllgfﬁQ &Sleg@g%?chfaglrezﬁcs({ugira\eéé’v ! thﬁeans

of non- i ¢limbinganesas 266|afitke sufipertongdtodenn dhalmthd2Bedntie & Wibséquemtly/thésdng
neans 26 . rting columms 44, i.ch are.attached to the columms 12 of
the ware oo"g)iue12 ﬁg‘g%gmfglg 3%‘%52%@‘8&%@'1%tfﬁa@%@&%@r%%sollz%1&91 thateqre
surface foaatablg ohlempath.to Tkereanslirgcs (Gal?ﬁﬁl #e@@ﬁth@%npguﬁ?]@wﬁ%rp ltt clfrf?lgil'xg J

e er n se

chain or rrultizgl e chains arranged para '

' w th each ot : e cou
of oper aTFBH, 20heareorrangsd) iofgthemsippagingnosiumy 91 demdythermbypitr prvems tthe

pat h, ap I orti cpl.um 44 whil.e the endl ess

Chai p 208 aanprne U e RRERLE HRRR rleds i s vonsiey thenitisl dine 44

I'n the ndevitd 200 and theiblimbing fdaks 26d6n B saspiiAdolIRAAANI sm arranged on the
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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 comers of rectangle or
30 square, and uses guiding elements, rollers, slides not shown in the figure in ofder 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
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270 arf amgEdedye 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



pl atform 180, which rope drum 270 is in a driving connection with a notor
286 through a screw drive 284. The rope drum 270 has one-one edge 272 on

bot h of W& 61%es13Nd there is an incliflegd slit 274 on pR¢/rABIR/DFR4
opposite the screw drive 284, and it is connected to a pullin device 276

running along a substantially helix form The distance between the
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276 rele the ball 280, and thereby the rope 246 di sconnects fromthe
rope drum270. In the course of disconnection, the rope 246, together with
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the 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



platform 180 is | owered on the guide colums 194 but the danping el ement 62
will not be able to foll ow such descent but will remain on the colums 12
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both fromthe rope 246 constituting the active lifting device 200 and the
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240, each operating as a vertical toothed bar cated at one “corner of
a rect@nghiding-clgment 286.s@n ke right side of figuntl 5 tarcogwherls 23@are Anektamdedr r ow

289 i ndi aLifisn "R oLANELS 259 can take up this position after sliding along the guiding element
286 in the course of their leaning, which guiding element 286 does not allow the cogwhéels :
236 to be pushed out as far as possible but it restrains them in a position where they do not
disjoin from the horizontal toothed bar 24. As a result, the cogwheels 236 approach the

25 toothing 282 in such a leaning position to engage the toothed bar 24, and if appropriately
installed, the engagement with the toothing 282 will be correct.. If properly engaging the
toothing 282, the cogwheels 236 snap outwards as a result of the influence of the out-pushing
force, and lean against the guide rail 284. In the meantime _sﬁpporting 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 channel between the
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



direction of the handling machine 100. On the left side of the figure
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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



This solution can be applied not only for coupling with four vertical
t oot hed bars 288. For coupling with one or two vertical 288 toothed bars,

it nmust bgoSyiogsgnt ed with appropri at#s-cl anpi ng and spppraidbiosRyi ces,
rollers. The devel opnent of the details of such solution based on this
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The our r BeBeifioSoNEE i Tt he SR E Rl Sy ShiEul g el ¢
a | ow fracteques disareeibetween two warehouse racks 10, which distance is just sufficient for the
passing of a handling machine 100. In the present case in order to avoid the jamming of the
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 illustrated
— 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



Figures 17 and 18 show an inproved handling device 130 in two stages of the
handl i ng operation. This enbodi nent can be applied in particular to such an
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differential drive of the wheels 112.
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 appropriate position. The handling device 130 formed for sliding in and pulling



rubber. In an extended and pressed state, the friction wheels 204 are
pushed against the friction rails 244 with a force that they can safely

hol d t he j chine 100 even in ajfully | oaded st e the
sane al onygai}ﬁied/];aﬁgsllg?i on rails 244 as a result of the dr?&z/@gﬁ{@g&%y t he
friction wheels 204. This carriage, together with a - here not illustrated
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handl i ngcAhbRishe perpspdicularly He the travelling diséctioneangrleata straigh slindi2 aheics ©p

Fi gures cuad; . i ¢ . 1S, .ensured by the wheels 112 which are

| ocat ed %%th’emli‘gf%ltc%%qﬁc}f‘u% ﬂa%ﬂ I'r?d cﬁﬁg’ﬁisﬁ%‘ 100 and connected to the

contr ol | € ity batniyehd edgesofi thBstonegrichite 3005180aWHEhE 3RS 14 % B&ere%}%gdnsthélz

receive an | driving force but if they get out from between

war ehotis gherlgﬂ‘tg‘“ ovREhangihg éiﬂ"d? 143 litthee hn Hhe conrse i€ its clbmbiag upyvardsehe handling
appropri a&aky 180 His i di 4 el.s 112, .1n.order to ensure
that the two dri %eﬁ{e\?\hmgﬁlg@glfgﬁlaa@fg a@’gﬁ"a\ﬁﬂ fCh!eU%F 1 i})nétr t,hetPH% lﬁgnedllgfl% hi ne
100 has belowi the edgeef thd 4toring delvice 3thor d huile ehapd 4oi this whigpokd haHe l%brfhgo
wheel s anran | ose to .one . anot . .The rotational axis of such thir
wheel 1151&\9‘%9%%%8 eall“%“dE% deyige Efd Buls 13 fheopingldf sandshe stosing deige 30 alosg| f
can sw v@lithGeomead 149 niohes AXiher flb i |l ow t he
path defined by R differential d?ué@ge W98 B0 Tl dfnd M b
hand| i'gaRthéthtlisemeansimey ibpeliteda storingndevideod® eompletedy btor thaabp suifie dffthet i on
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cont rol Ilé dglegini{gsghfshgr%ggrs - adjusts the position of the friction wheels 204
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mechani smea riatatiig ibfied Ghbilly APpillaGR fyafld and the supporting rollers 206
towards each other, So tﬁey ar glgesseg agalinst the respective friction

rail 284Sevenaotheppupplementgryociemens eay\te wtd forahé sife bperatismbf the 20éngdriiit 100
handl i ng, mac 1i ne ﬁgen. clinmb 3,0 alngﬁg the respective friction rails %44.
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perpendicular to the travelling diréction’ These guide elenk
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direction and has a strg{gght slit 142 on its top surface, | sﬁ Ft 142
Rath

a verti c3RVigs oying algng » dhe handling machine reads the information of the tags of the

bottom shelves, it forwards them to a central location, which defines 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



On its bottom the edge of the storing device 30 placed on the shelf 14 is
not resting on the shelf 14 but overhangs the shelf 14 a little. In the

cour se ofwots10¢dobd1Bi Ng upwar ds the handhs-ng device 130 peghamofMiodze pin
144 at the appropriate tinme, and the pin 144 engages from bel ow t he edge of

the storing device 30 or a hole shaped for this purpose on the storing
devi ce 30. Then the handling device 130 pulls in the pin 144, and the
storing device 30 along with it. The pin 144 noves further along the slit
142 up to the other end of the 142 ap&fdimse, and in the nmeantime, it pulls
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of every shelf of the warehouse rack and on every storage device. MvVing
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appl i ed iand condpestionrwith the pasdied liftingealenzaq240)| n6vihg theolmnidligg hﬁi&ﬂﬂnieiwom

machi ne. (ﬁj ains 1. An Q.rrangerrent for storage conprising a warehouse rack
cont ai ni (bagflﬁég’}?éeésé’f ) located on colums, a handling machi ne novabl e to

ontai n : | : ! y |
the desi gnat qle Shghdenint bBGriRESh CUsH gggi%?ac?m&ea il R4y fh@gxgggééhftﬁlgc%ﬁgq% e

of pl aci ngQ %Qods or a storing device ( or storing goo ves
(14) o (RW)iwatilegt oneeod the SoHoving:sinendless ¢hbin) (228)) aogvhee! t(R36)) 4 chain wheel

desi gnat oCal:] charpacteris i p that. a.passi,ve |ifting_.device 40) is
associ at E%SJJA ?%ﬁ%t 021 V/\Vlger:eelh ug’eanrd:tg’ﬁ{ ?T(Basﬂﬁ%ll flexicn ii@s ﬁ-%é?ﬂnﬁé 1?153? 3 s
formed asmanbobatipéanie: dhgaged wish fRGbliREliiARABYGe pfogypVi Ng on a prescri bed
path, and that the handling device (130) is |ocated on the handling machi ne

(100), afd tHAE 2BANGaRENt apearding torkdHimnb charaglerisad du thatetheiactivbftgwdeyize
(2000 L OO WA 12100 B R SROR LT S 1
handl i20g comsktedeo (HtGOpe drum (270).
4. The arrangement according to Claim 3 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
25 on the rope drum (244) there is a driving element (247) 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).
5. The arrangement according to Claim 3 characterised in that there is a coupling device
30 (280), preferably a ball at the end of the rope (246), and that there is a pull-in device (2763
moveable upwards and downwards on the handling machine (100), which puli-in device

(276) guides the rope (246) on the rope drum (270) in cooperation with the coupling device
(280). '



to a designated shelf. 2. The arrangement according to Claiml
characterised in that the active lifting device (200) is at |east one of
the foll agongiyMisigndl ess chain (228), agcogwheel (236) pcafgicvovhrgel
(254), a friction wheel ( ), and that the passive |ifting device (240) is
formed in such a manner that it can be engaged with the active lifting
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to C ai maBleastamaot diei folowing: eithésstcheing228), o Agiﬂiéel (208), dR¥ih GebPB9)), friction
preferabl a]ball at the end of the rope (246), and that there is a pull-in

devi cé noveabl e upwards and downwards on the handling rrgchl n?ﬂ%loo),
whi ch puI-| e rum I n
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parti cul devige {240) isheerope mﬁgem ctn be caupdédgith theGctiveniftingtd2Ricei(D00) FoSwdddENS
(12) and_shel é%? arranged on the colums (12) and capable of receiving
storing g&o%p ciré]m( él characterised in that a passive lifting device (240)
s fixedoto e weIRNAUERK aagdinkd anpof ik CAFH ¥'6: b ix%hg& TeriH ifi Inde e
formed to cooperate with an 5 active lifting device arrange on

handl i g affaslschic cameytose erRrgadg theneonvawhinl Lﬁ@pplyadk@rlc 7powiéretondtiee lhamﬂmgr ack

d th h I|ft| devi ¢ 240)
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236
gccoz di n&ladoé beyngiinagonnietesdpasitionds locatedraie height that fidpes notfatistrget the passing
of other handling machines (100) below it.

20 10. A handling machine (100), in particular for the arrangement according to Claim 1,
including ‘a handling device (130) moveable to a designated shelf of the arrangement
characterised in that the handling machine (100) is formed in a locomotive manner
movable along a path (20) along the warehouse rack (10), and the handling device (130) is
arranged on the locomotive handling machine (100), and there is an active lifting device

25 (200) on the handling machine (100), which active lifting device (200) is formed in such a
manner that is can be coupled with the passive lifting device (240) attached to the warehouse
rack (10), and that the active lifting device (200) forwards the handling machine (100) to the
designated shelf in cooperation with the passive lifting device (240).

11.  The handling machine (100) according to Claim 10 characterised in that it includes an

30 active lifting device (200) that can be coupled with a passive lifting device (240) which is
formed as at least one of the following configurations fixed to the warehouse rack (10):

climbing conformations (266), toothing (282), chain (252), friction wheel ( ).



device (240) is a rope (246) that can be coupled with the active lifting
device (200) formed as a rope drum (270). 9. The warehouse rack accordi ng
to any ofwhhgiddo@d8® 6 to 8 characterised in that therep¢l/mngi@logalyri C
connectors arranged thereon, which supply electric power to the handling
machi ne (100) servicing the warehouse racks, which electric connectors can
be conne¢?.edThe hhldlingOmaetiad 0N gecveding ¢d @15inD1 0 ichardtééiiled g (NAE feRSive
(100), and.that a handling machi ne 5100) being in a connected position is

| ocat ed Hfting %é{icgr{iw?)wata 1ope dows (4789 thee s he pounled With dhantppe (2 HDrEached el i ng
machi nes [ 20 10. A handling machine (100), in particular for
t he arra%%éﬁ%%?ﬂgégﬁ%é?%b to Caim1, including a handling device (130)
noveabl e to a designated shelf of the arrangenent characterised in that the
handl i ng machine (100) is formed in a | oconotive manner novable along a
path (20) al ong the warehouse rack (10), and the handling device (130) is
arranged on the | oconotive handling nmachine (100), and there is an active
lifting device 25 (200) on the handling machine (100), which active lifting
device (200) is fornmed in such a manner that is can be coupled with the
passive lifting device (240) attached to the warehouse rack (10), and that
the active lifting device (200) forwards the handling machine (100) to the
designated shelf in cooperation with the passive lifting device (240). 11.
The handl i ng machi ne (100) according to Claim 10 characterised in that it

i ncludes an 30 active lifting device (200) that can be coupled with a
passive lifting device (240) which is forned as at | east one of the

foll owi ng configurations fixed to the warehouse rack (10): clinbing
conformations (266), toothing (282), chain (252), friction wheel ( ) .12.
The handl i ng machi ne (100) according to Claim 10 characterised in that the
active lifting device (200) is a rope drum (270) that can be coupled with
the rope (246) attached to the warehouse rack (10).



