1 2 6 MAR 2004 Shelf Storage Facility In dispensing chem st's shops, for
exanpl e, shelf storage facilities are required that are ca- pabl e of
storing an extrenely great nunber of different products for e%%y Kwﬂmw eval
in a com paratively narrow space. A vdry substantial part of %

products to be stored is available only in a single package at aII, and
nor eover, the dinmensions are different fromone product to the next. There
are practically hardly any different products presenting the sane di nen-
sions of the package in which they are accombdated. For storage of these
products the use of so-called drawer cabinets is known. These drawer

cabi nets consist of a case or a body in which a drawer insert, which

i ncl udesshéiebesge Fsillus- pended for di splacenent in the |ongitudinal
direction. Such drawer cabinets can be used only in those drugstores where
the chemst's office offers sufficient space for installation of the

drawer cabinets. As soon as the area becones snaller the products nust be
stored at other places. This creates the problem of transporting the
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known, particularly for applicati on | n di spensing chem sts' offices, where
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product a vacuum gri ppe drawing it onto the st ora%e and
retri evabh@l‘enats;gfﬁc@ MorgowgxRtheqmaduct must be taken out of the shelf storage facility a

placed into the conveying vehicle or new products must be distributed in the shelf storage fa-

cility.

The conventional drawer cabinets are less suitable to this end because as a result of the
strongly different sizes of packages the cabinets present an unnecessary volume. The major
part inside the cabinets is unused space. Moreover, the cabinets cannot be used for auto-

mated withdrawal of desired products for placing them onto a conveyor means.

In practical operation, an automated shelf storage facility is known, particularly for application
in dispensing chemists' offices, where very long plane shelves are used instead of the
drawer cabinets, on which the products are placed. The storage in such a storage facility is
chaotic, with application of a storage management system. In the management system the
site of the desired product is stored. The coordinates of the site are the number of the shelf
and the distance, measured in meters, from a reference point, mostly at the beginning of the
shelf. This data is communicated to a storage and retrieval device that moves along the shelf
in correspondence with the metric information and then withdraws the product by means of a

vacuum gripper for drawing it onto the storage and retrieval device.



The practical operation with such a system has proven a nunber of weak

poi nts. Cccasion- ally, the packages arepnot perfectly sealed. Attenpting
to draw t he package onto the storage and retrieval device, the %W’n

gri pper opens the flap. Hence, a proper novenent of the producz '

| onger ensured. Wien the bending fold of the flap is at the top the package
assunes an oblique position in the gap between the storage and retrieval
device and the shelf, with the contents of the package being discharged
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t he Iargﬁalk ge adm ssible, cannot be utilised for storing several

smal | anes ne behind the other because it is practically inpossible to
have access to a product lying in the second row. By the way, the known
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P gleeaisde%:ce normally moves, in order to take the packages personally from the shelf stor-
age facility in correspondence with the aforementioned coordinates. This involves the further
risk of accidentally hitting against the stored products and pushing them out of their position.
Each product moved out of the rated position must be laced against into the shelf storage fa-

cility anew after the automated operation has been resumed.

The strongly varying sizes of the packages and the strongly different weights varying from a
few grams to almost half a kilogram result in further difficulties in the vacuum grippeis’ for the

products.

Moreover, in the known system the three-dimensional depth of the shelf, which is dimen-
sioned for depositing the lafgest package admissible, cannot be utilised for storing several
small packages one behind the other because it is practically impossible to have access {0 a
product lying in the second row. By the way, the known system is not equipped with provi-

sions to this end.



storage facility that permits the placenent of a plurality of products in a
space-saving man- ner, with the possibiljty to handl e even strongly

di fferent product sizes in a perfect manher. In accordance with the present
invention, this problemis solved with the shelf storage facility 326§ MAR 2004
presenting the features defined in Claim1. In the new shelf storage
facility, the individual products do no |l onger rest directly on shelves

but rather shelf bays are provided for the products in which the products
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Another advantage of the use of product supports consists in the utilisation of the three-di-
mensional depth of the respective shelf bay as it is easily possible to deposit several prod-
ucts of the same or a different size one behind the other on the product support and to sepa-
rate them then with the assistance of the storage and retrieval device. The removal of indi-
vidual products from the product support permits the return of the remaining products.on the
same product support again back into the same shelf bay, so that it is easily possible to util-
ise largely the spatial depth. In this manner, a much more compact storage is possible, com-

pared against prior art.

The structure becomes simple when the shelf bays are disposed in groups and the shelves
of one group are connected to each other. A further simplification can be achieved when the

shelves verge into each other in an integral manner.

The utilisation of the space in the shelf storage facility becomes good when the shelf bays
present different sizes only in respective groups. Experience has shown that in the new shelf



The design of the shelf bays becones particularly sinple when the bays do
not present any limting walls at the shdes, whi ch neans t hat eac@wiﬁﬁg§%4
bay verges laterally into the next ad- jacent shelf bay in an open

A very sinple guiding neans for the product support is achieved when the
guiding neans is forned by the geonetry of the respective shelf. For
exanpl e, the shelf per shelf bay may conprise a guidi ng channel extending
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Even in the case of shelves with a V-shaped channel, which do not present any horizontally
extending surface sections in any other respect, the shelves may verge into each other in an
integral manner such that an undulated plate is created with troughs and apexes. The
apexes are the imagined boundaries serving as separation from adjacent shelf bays.

When the shelf bays or shelves, respectively, are combined to form groups and when one
respective group is fastened on a supporting beam it is very easily possible to vary the
spacing of the shelves from each other and to adapt them to the required conditions.

The elimination of trouble and the storage and removail by hand is simplified when several
groups of shelf bays are accommodated in a drawer rack that is disposed for longitudinai
displacement in a shelf rack, in a way similar to a drawer cabinet. In the case of trouble the

respective troubled drawer shelf can be withdrawn and is comfortably accessible from all

sides, as is known from drawer cabinets.




t he human body need not be taken into consideration. In order to avoid al so
a sliding novenent of the products on t product supports the latter are
provi ded with appropriate guiding neans 'on their upper side. These @JEHA
means may have the sane shape as the guiding neans in the shel ves, mhrch
means that they may be forned by a preferably V-shaped channel. Vhen bot h
the guiding nmeans in the shelf and the guiding neans on the upper side of
the product support have the configuration of a V-shaped channel the
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consrderatlon Mor eover, inprovenments of the invention ée the s b&gg
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perspective enlarged view of the shelf stora e f a rdin o Fig.
1; Fig. &oidgsigned fnatits pideiwalls gnclopreaghyimged! ﬂ@&e’?h“géa‘? %&ﬂr'@%ﬁtcor di ng
to Fig. 3, seen fromthe shelf bays; Fig. 5 is an enlarged perspective
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For simplification the approach may be taken that products of the same dimensions are con-
sidered merely once in the calculation of the mean value, which means that their frequency

of occurrence is left cut of consideration.
Moreover, improvements of the invention are the subject matters of dependent Claims.
The drawing illustrates an embodiment of the subject matter of the invention. In the drawing:

Fig. 1 illustrates the inventive shelf storage facility in a schematic perspective view, with one

drawer rack being partly withdrawn;
Fig. 2 is a view of one of the product supports of the shelf storage facility according to Fig. 1;
Fig. 3 shows a perspective enlarged view of the shelf storage facility according to Fig. 1;

Fig. 4 is an illustration of the storage and retrieval device according to Fig. 3, seen from the

shelf bays;

Fig. 5 is an enlarged perspective view of the actuating finger of the storage and retrieval de-

vice according to Fig. 3, and



Fig. 1 is a perspective and schematic view of a shelf storage facility 1.
Two opposing shelf racks 2a and 2b are gﬁrt of the shelf storage ffﬁ@iﬁm

1, which are spaced fromeach other in tual opposition by their

sides, with two vertical supports 3a and 3b rising in the space between
the two shelf racks 2a and 2b, on which a respective storage and retrieval
device 4 (Fig. 3) is vertically guided. Each of the two shelf racks 2 has
a squared outside shape, with nerely the edges of the right parallelepiped

exi sti ngrigthg s helibstrae Kh@@pé@tl&rpﬂﬂ)ﬁéﬁg; &d rteﬁwvawwétr&@w sehbh%magnwor ts
5 6, 7 and 8 that are inter- connect at their ends cﬂ%éﬂ our respectlve

cross stYigwg imwhich allpartgbptese et e9seniial jrrdhRuBesreianding NPLREEOIEET Ut s
at the bglrog,gméq,tetj@éh%,ﬁ@dely the cross struts 14, 15 and 16 can be seen.
The supports 5 ... 8 and the cross struts 9 ... 16 are fastened to each

other at _the cor- ners by screwing or weld The shelf rack 2a is
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suspended, for exanple rack 2 on the upper end thereof by
means of (fial3) iguerieallyidwidedar e not il lustrated but known per se, to which
end these guides are expediently nounted in the region of the upper cross

struts 9gapdofthe thB shkt I'a%kgﬁﬂﬂi%ra squae b RYBE shasK withimEYy A8 edgbHer tAumight
towards the narrow side of the two shelf racks 2, which faces the person

| ooki,ng Berallplepiped £xisiMg-be seen by the exanple of the drawer rack 17a in
Fig. 1. Wthdrawal in the opposite direction is blocked so that the two

drawer ragKshaif radkmbtlaebﬂhpbgéd FHGH G0 PRI hsuﬁ@ suphdrts PresFemd athdeénenmdr-
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of crossnestbyédering.or wekfingli sposed at the respective ends. On account of
the illustration, the rear lower <cross strut of the drawer rack 17a is
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peated explanation may be dispensed with; the reference numerals of the shelf rack 2b apply

in the same manner for the laterally reversed structural elements of the shelf rack 17b.

In each of the two shelf racks 2a and 2b two drawer racks 17a and 17b are accommodated
for longitudinal displacement. They are suspended, for exafnple, in the shelf rack 2 on the
upper end thereof by means of ball guides that are not illustrated but known per se, to which
end these guides are expediently mounted in the region of the upper cross struts 9 and 12. In
this manner, the drawer racks 17 can be withdrawn towards the narrow side of the two shelf
racks 2, which faces the person looking at them, as can be seen by the example of the
drawer rack 17a in Fig. 1. Withdrawal in the opposite direction is biocked so that the two
drawer racks 17, in their retracted condition, will present a defined extreme position in the re-

spective shelf rack 2.

The distance between the supports 5 and 7 is wide enough so that withdrawal of the nar-

rower drawer rack 17 will be possible.



rack 17a so that a repeated description may be dispensed with and the
reference nunerals of the drawer rack 1%a apply in the sane manngg; mmrm@);'he
| aterally reversed structural ele- nents of the drawer rack 17b.

also seen in Fig. 1, both the shelf rack 2 and the drawer rack 17 form each
com paratively large flat sides that are oriented in parallel with each
other in any operating posi- tion. In the shelf rack 2, for exanple, this
flat side is surrounded by the supports 7 and 8 of the upper cross strut
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fastened at ,an ever at the two vertical struts 18 and 19,

while tHEYEP thﬁ ﬂ’ﬁﬁ”ﬁ? 39?“ sposed with a horizontal orientation. Each of

the crossbeans 31 carries an associated shelf plate 32 that can best be
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al |l paral 0 eac out exception, and present
preci sel yereIdispsamamcbpmﬂt’;lpomamsmceéﬁlpmaoh@'@ﬁeI f plate 32. How ever,
they may vary in ternms of the dinensions fromthe shelf plate 32 to the

next shelgqipbal e %;ce@:@trﬁ@q 8RR a2 ehbh Bidiver FadkM 7 BBVEBOEESstlamis ! shReed

shel tpl al'tto(?lszothaﬁ)Ir l;;1)nde henceerlﬁ parallel with the cross struts 24 and 26, which crossbeams are
connected to the vertical struts 18 and 22 for adjustment. They are adjustable in the sense
that they can be fastened at any level whatsoever at the twd vertical struts 18 and 19, while

they are permanently disposed with a horizontal orientation.

Each of the crossbeams 31 carries an associated shelf plate 32 that can best be seen in the
clipping view of Fig. 3. The shelf plate 32 is a rectangular moulded and punched sheet metal
part having a rear edge 33 and a parallel front edge 34. The shelf plate 32 is welded by the

rear edge 33 to the respective crossbeam 31. Starting out from the latter, it projects freely in

a direction towards the front side of the respective drawer rack 17.

Each of the shelf plates 32 presents the same three-dimensional depth, measured in a direc-
tion orthogonai on the front side of the respective drawer shelf 17, whilst it is so designed

that it forms a plurality of channels 35 extending in parallel one beside the other, which have
a V-shaped configuration and constitute an opening angle of 90°. The V-shaped channels 35
extend from the rear edge 33 to the front edge 34. They are all paralle! to each other, without



Each of the V-shaped channels 35 is defined by two plane surfaces 36 and 37
that verge into each other in an integrgl manner in the region of a |ower
apex 38 and into the walls 36 and 37 of the respective laterally adjtMhii0s
channel 35 in the region of upper apexes 39. The apexes 38 and 39 are
straight and are orthogonal on the respective crossbeam 31. As will becone
evident in even nore details fromthe description of the function presented
in the follow ng, each channel 35 constitutes a shelf bay while the walls
36 and 39xesRigni ang wegentdmetiselpihgtsamerdipensings peggesrqalive shelf platpa3e. Hewe

i ndi vi duabeén%vm%m? FPOHRLOF e tiReRAGTS REShe SREifIBRIdZBHE heslishef biad
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product support 42 rests in each shelf bay 35, which is shown in an
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product sHOF piBRY 41 8Rhe F osd IHep9f the recess 46 and the length of the
pr oduct supp%rt 42 ises'%bep I men- si gged t hat when the product support hits

agai nst the crossbeam 31 it projects by one recess 46 beyond the freely
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product supports 42 is so dinensioned at when they rest int
st ruct ur HY¢ fedsbstipit@d2shel f bay 35 they stand back slightly fromthe two
| at- erally adjacent upper apexes 39. 9 2 6 MAR 1004 As will be easily
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and are connected to each other in an integral manner along one edge 45. The length of the
product support 42 is dimensioned to be slightly longer than the length corresponding to the
depth of the shelf plate 32, measured between the rear edge 33 and the front edge 34.

The wall 44 has a greater thickness than the wall 43 and permits the formation of two re-
cesses 46 located in the vicinity of the immediately adjacent front edge of the product sup-
port 42. The position of the recess 46 and the length of the product support 42 is so dimen-
sioned that when the product support hits against the crossheam 31 it projects by one recess
46 beyond the freely salient front edge 34 of the shelf plate 32, which means that it protrudes
from the respective shelf bay 35.

The height of the walls 43 and 44 of the product supports 42 is so dimensioned that when
they rest in the structurally associated shelf bay 35 they stand back slightly from the two lat-

erally adjacent upper apexes 39.




ot her and which constitute the shelf elenment 41, constitute, at the sane
time, the guiding neans for the product?support 42 whose underszngiﬂ@ch

is formed by the downwardly show ng surfaces of the walls 43 an

mat ched with this geonmetry. The undersides of the walls 43 and 44 hence
constitute the guiding neans conplenentary to the guiding neans of the
shel f bays 35. As noreover the walls 43 and 44 are plates with parallel
faces having each the same thickness at any point, with the exception of
t he receds wille ebhity ridmhtand sogestandaiile cba pradugt [PPAHS éd e ingvitedhapded
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smal | bot gbes and anpoul es can be accommobdated in the V-shaped channels 47
of the product supports 42, without the risk of variation of their orien-
tation or the risk of rolllng of the product support 42. In operation_ of
the il | udtsrthe enbdideatent pporagge nfastly hpve/a sqeared shermihey may ke stgradia arpasitiophat
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Fig. 3. 48 are stored itis noted that all the products 48 rest in all product supports 42 in the same

tilted manner. With this provision those products 48 that project upwardly beyond the adja-
cent upper apex 39 will be prevented from colliding with other products 48 in an adjacent

shelf bay 35, which equally project beyond the upper apex 39.

On account of the V-shaped upper side of the product support 42, the products 48 once
stored in this manner cannot vary their position in the product support 42. Moreover, they are
oriented, in terms of their longitudinal extension, in parallel with the shelf bay 35 because
they are retained so fixedly by the V-shaped channel 47 of the product support 42 that the
edge resting in the channel 47 will be fixed in the channel 47.

A special representation is not necessary in order to become aware of the fact that even un-
packed cylindrical objects such as small bottles and ampoules can be accommodated in the
V-shaped channels 47 of the product supports 42, without the risk of variation of their orien-

tation or the risk of rolling of the product support 42.

In operation of the illustrated shelf storage facility 1 attention is paid to the fact that the prod-

ucts 48 will project upwardly beyond that edge of the respective wall 43 or 44, which is away



For mani pul ation of the product support 42 and the products 48, the storage
and retrieval de- vice 4 is provided. T'ﬁastorage and retrieval device 4
noves horizontally on a cross arm 49 i s guided for displacgremir 10 @
vertical direction between the two supports 3a and 3b. The cross arm can
be vertically adjusted, for exanple by neans of toothed belts 5 whilst the
storage and retrieval device 4 can be horizontally displaced on the cross
arm 49 by neans of driving systens that are not illustrated either. Such

driving gymitRERAgE A5CHMBILL mm@ﬂduheiﬁ%e)br%sdin&ﬁélﬁﬁﬂdci suppetai2l as Bamause
they are not essential for the conprehension of the in- vention. Due to

this forHPBA BEKhSrt of the storage and retrieval device 4, this device can
be adjusted relative to two co-ordi nates orthogonal on each other, while
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pl ates 32 of the two drawer racks 17a and in a vertical
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and retrieval device 4, being opposite to the front side of an adjacent

drawer r¥eRion7a or 17b. As is best visible in Fig. 4, the upper side of the
storage and retrieval device consists of two L-bars 57 and 58 extending in

the |ongiiuddh B idin &%hFQdﬂt of e storBgd afd rétSevaPapased this detze déhaﬁ(‘d”t@&ted

oriented at a right angle relative to each other whi ﬁ ?
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each ot hggnt frone eBEeINERHE Shainflated B 86iehé BRd @aRdr Ritks Ngalangar iskadertibl t he
two side walls 54 and 55 at an angle of 45. Between the branches 59 and 62

a V-shapB@“@hannel 64 is created that is defined by two snooth side walls,
i.e. the branches 59 and 62. The channel 64 extends along a straight line
bet ween fakeordingo Fighs 3Qindtd) @héit@l’a@g%nﬂI]dtné%lrdee}talzl aevprices arslibsmnoartuon
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gap 65 t bidewgdls\idi ot 35hextemminnparal@iwits eaprenthienand atla Aglit dvigie @00ike to the
bottom 53. Both the bottom 53 and the two side walls 53 and 54 are substantially smooth
whilst the upper side 56 is structured. The tubular housing 52 is open towards the two ends,
with each end of the storage and retrieval device 4, which is located in the longitudinal direc-
tion of the storage and retrieval device 4, being opposite to'the front side of an adjacent

drawer rack 17a or 17b.

As is best visible in Fig. 4, the upper side of the storage and retrieval device consists of two
L-bars 57 and 58 extending in the longitudinal direction. The L-bar 57 is composed of two
branches oriented at a right angle relative to each other while the L-bar 58 consists of two
branches 62 and 63 extending at a right angle relative to each other. The branches 61 and
63 are fastened on the inner side of the two side walls 54 and 55 at an angle of 45°. Between
the branches 59 and 62 a V-shaped channel 64 is created that is defined by two smooth side
walls, i.e. the branches 59 and 62. The channel 64 extends along a straight line between the

two ends of the storage and retrieval device and is open on each face end.

The branches 59 and 62 do not abut each other by their free edges. At its deepest point, the
channel 64 is provided with a continuous gap 65 through which the channel 64 is open in a



downward direction. As is shown in Fig. 4, a product support 42 can be
inserted into this channel 64, specifqully in a manner that the | ower
edge 45 with the recesses 46 of the sup- port is accessible throlufiMaRE0ap
45. A guide rail 66 extends in the housing 42, which is fastened on the
upper side of the bottom 53. The guide rail 66, whi ch extends over the

| ength of the housing 42, carries an undercut guiding groove 67 on its
upper side, in which a carriage 68 is guided via rolling bodies not
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end two hooks 77 d 78 are forned. The two hooks 77 and 78 extend towards

opposite  direct] asure a_.pl.ane on V\/n ch t of th bore 75
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products, 48 stored in the channel 64, as will be ex- plained in nore
details I'§e Fﬁ"@?ol | owi ng. For movenent of the bracket 69 al ong the guide
rail 66 into defined positions a further geared notor 81 is provided 't hat
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disposed on the output shaft 73 for rotation therewith. The actuating finger 74 is provided
with a receiving bore 75 on one end for the passage of the output shaft 73. The means for
securing the finger for rotation on the output shaft 73 are not illustrated because they are not

essential for the comprehension of the invention.

Starting out from the receiving bore 75, the actuating finger 74 forms an arm 76 on whose
free end two hooks 77 and 78 are formed. The two hooks 77 and 78 extend towards opposite
direction, measured in a plane on which the axis of the bore 75 is orthogonal. A plarie' face
surface 79 extends between the two hooks 77 and 78. The hooks 77 and 78 are used to
move the product support 42 or the products 48 stored in the channel 64, as will be ex-

plained in more details in the following.

For movement of the bracket 69 along the guide rail 66 into defined positions a further
geared motor 81 is provided that is equally designed as servo motor. Its output shaft 82 ex-
tends in parallel with the output shaft 73 and hence at a right angle relative to the longitudinal

extension of the guide rail 66.



The output shaft 82 carries a pulley 83 for a toothed belt, which serves to
drive an endless toothed belt 84 whose erative section can be seen

bet ween the toothed-belt pulley 83 and e undersi de of the brackggg@@1m4
The endl ess toothed belt 84 is passed over two deflection sheaves

the formof | oose pulleys supported on the rail 66 for free rotation in the
vicinity of the ends of the guide rail 66. Tensioning neans for tensioning
the toothed belt 84 are equally provided even though they are not
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fingers. ighédBpelbg4seen in Fig. 3, the retaining finger 93 can be oriented
in an upward direction or it may be pivoted into the channel 67 forned by

t he prodyct support 42, s _shown a suffici ance
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t han t he thatingtfingef 74 bed thequbsitibn @ﬂﬂmemﬁpﬂ%hammrﬁeﬁmtouhe longit@dingleaxtentiaran
be noved, &100 bé/5 means of the guide rail 66 towards both ends of the gap
a syrrm::tlp e of operation is possible, in terns of the function, which

nmeans that the storage and retrieval device 4 can operate the shelf ba%s 35
of the dideher gerrkd ivdorias is Moustateomiirmeisidsofithe benehB3pwhichIiven 2isha

draver ragk; a8 tbSnBe WheEREI:ss, MMEH SuRlis YHHoRRE Y& rotation on the outside of
the branch 63 in bearing blocks 91. Two L-shaped levers 92a and 92b are connected to the
shaft 89 for rotation therewith, which levers present branches 93a or 93b, respectively, which
act as retaining fingers. As can be seen in Fig. 3, the retaining finger 93 can be oriented in an
upward direction or it may be pivoted into the channel 67 formed by the product support 42,
as is shown in Fig. 4, with a sufficient clearance being retained in this position relative to the
two walls 43 and 44.

The retaining fingers 93 are provided directly beside the ends of the channel 64 so that they
are able to shut off the channel 64 optionally at its both ends. The distance between the re-

taining fingers 93 is slightly longer than the length of the product support 42.

As the actuating finger 74 can be moved, too, by means of the guide rail 66 towards both

ends of the gap a symmetric mode of operation is possible, in terms of the function, which
means that the storage and retrieval device 4 can operate the shelf bays 35 of the drawer
rack 17a in the same manner as the shelf bays 35 in the drawer rack 17b, in both cases at

any level whatsoever.



13 2 6 MAR 2004 Wth reference to Figs. 6 to 11, the precise node of
operation of the novel shelf storage facil- ity wll be explai ned?ﬁ'MlRFlb[ﬂs'
6 to 11 nmerely those elenments are schenmatdcally indicated which are"

rel evant for the conprehension of the node of operation. Figs. 6 to 11
hence show one of the channels or shelf bays 35 in an exenplary view, which
Is fastened on the crossbeam 31. For instance, the wall 37 of the channel
35 can be seen. A product support 42 is located in the channel 35 or the

shel f bay,,.35, ,r ectivel | - [ S] : r.-S) | |
wth tno Vel BRRERANE Yingity ik o fss Brodk ¥ BB of FilnoBersfefiGid AR el
front edggwddbe brplEingd. 16 Figee 6cot 1 opgaly dhesensémedts afe sthensdtopigiedeated
retrieval device  can.be seen on the right side of shel f bay 35,
specific<’§.‘1hl'c3‘1;;I I 'ﬁle\‘f?'g\lpr()tﬁ?(gowﬁémﬁﬂﬁ'g? of fgengee gft%éar%@ﬁ‘si de of the branch 63
whose | ower edge constitutes a defining edge of the gap 65. In a laterally
r ever sed Fidsl 83 rathHeade shek one bhigelzhamedis 68shelfteys 36 tn ekernplarBview, whieh is

ear ed tor 72 js visible,.wth the or Lng.dr awn i ur ned- aroynd
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means ha¢&r¥n" &A1 Fife S’ r"éa"f‘gﬁ' WE&%W@W%’P%Y'?'B&?.'” %fgh%’]” [Cﬂdﬂ%’egsw'
respect i yend HerohtR@gki3a0RIFi§.F the cvt-6péN enaherves bitbe BicraghahBraitievahee\deeds .
In the illustrated shelf storage facjlit t he groducts 48 are stored ina
chaotic £8P ke S@RBENAR righl tlie shell BanTs FPERECAINR 7 YW omP 1t URRAL S, ©

recei ves yib@bidatds ok Blanth 68 Mbotenuldhedeé comgitutesgesfitifg tbge pr bewabS54B,
t he product napme or the | gnation o

he desi f the article, . th dress or
posi ti on adterHly revased t"P%‘éa“é‘%eP?'o‘Bé@ﬁ Bragch ﬁg- ‘%B@P{H%ﬁh*ﬁ‘% ?fﬂﬁtﬁsﬁ&w& MBIRT ¢ he
product §9R9ikIbié 2vithaRe mMdisr il SH@nPPEirké®BrouAd positibn @ith pes a¢tuating forget he
expl anation _of th e assu rooduct

) e function it shoul, d that the. ort
4"t ests ThisRosod Rarpon s "astenhor udhe a1 o venaCaBuaie an: HE
first regeafed bior Mizha Hehcé 8NAE Scluadng fikgerGuasSbepds B askscibtedguiding
accessi ble. A total of three products 48a, 48b and 48 c rests on the

pr oduct é"‘u&?ﬁ@rﬁa"ﬁﬂeem"@“ecb?‘if@?ftrgasoé}séf&?aé'lt}i'ngui shed from each other in
terms of the dinensions of their packages. Al the prod- ucts 48 are

posi t i ongghdlly, dherespaBiiviel rbiaffihgdilget 98 igTiBbRY atiove tiebianonl 68 tat tepgaist 42,
which can best seen in Fig. 3. Wen, for instance, the product 48c is to

be retri vd.Lr mthe illustrat @)@ eIfEb QR4S QhSY feeM
noves t hi” % %ﬁ?tﬁ%ah?'*eﬁtf’ﬁa%i?& 3?%8"3 u?pr‘f’ r%r%? Foé?&ﬁﬂée{:ﬁéeoé%ect i've
products are stored the central control system receives information about the lengths of the
edges of the products 48, the product name or the designation of the article, the address or
position of the respective shelf bay and the position of the product on the product support 42

and the obligue position.

As initial position for the explanation of the function it should be assumed that the product
support 42 rests in its shelf bay 35 and is pushed up to the crossbeam 31. The first recess

46, which is remote from the crossbeam 31, is freely accessible.

A total of three products 48a, 48b and 48 c rests on the product support 42, which products
are distinguished from each other in terms of the dimensions of their packages. All the prod-
ucts 48 are positioned in the same tilted oblique manner in the product support 42, which can

best seen in Fig. 3.

When, for instance, the product 48c is to be retrieved from the illustrated shelf bay 35 the
central control system moves the storage and retrieval device 4 in front of the respective
shelf bay 35. To this end, the cross arm 49 with the storage and retrieval device 4 is carried



shelf bay 35. To this end, the cross arm49 with the storage and retrieval
device 4 is carried 14 2 6 MAR 2004 to the appropriate | evel and thggi M@UU’«
storage and retrieval device 4 is ori ent¥d al ong the cross arm49
respective shelf bay 35. Orientation neans in this case that the channel

64 of the storage and retrieval device 4 is aligned wth the channel
defining the shelf bay 35 wth respect to the horizontal direction whil st
it is slightly lower in the vertical direction. In this position, there is

a smal | gamehpipvgniid Refdn@ahan ﬁf@%@&%?@bﬁd tacev L deacot i beeREPEIBY tisdIppOr t
42 and the opposite end of the channel 64. The central control system
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mot or 82 Rys.t.@?]ttn&e%égﬂ{dn@gpfaew dtﬂéfﬂe@%raacgéés‘ﬂﬂ% m% e Wéjﬁroe Ea Rppsict

support venent i's stopped as soon as t ex- tends
in the upleand thé pprasiterenidef the chagnelfidng, for instance, is |ocated bel ow the
recess 46. In order to carry the actuating finger 74 into this position

the fingeg e*};@ﬂn@%@ly@l' %{e% IREHES ddjiSed ﬁ‘le%délﬁﬁtﬂﬁberpﬂﬁntthé’@ta'nBaW‘He@h

‘none of t e hoo S |ntroduced into Hence,
act uat i ngositipg beforalineamapesrdaerndg’ ahdmenibigally VH'H‘efeﬁP@QM‘éﬁs anger &0@@”3'

Wi t hout ?BFIUOIQQE& ﬂgk&lti@ﬁlnstﬂé’fb gﬁuél dfrleaﬂﬁlrrela%vé b ihte%a?cﬁﬂ @6l J2askd ihen,

t he cont system causes a rotdtion of actuatin er 74 fromthe
hor i zont geatsganetopl! inmevetie Q@Fed,uﬁwmf@?y”'ﬁ‘lﬂ)@taé@a%@ Ipges {4 in agiiesHon tohe

respectiyg 5509.% 5p73dl%ﬁ ?% orf PERR trhoRment WhitGthddSas i ddRClsafle YBYR T ASwhien 8R0€S

into the re- out ting the product support 42. It Is obvious
t hat thetMMBtWUMdme@tmp@rtms atasww for ipstanees ielosated heloysthegaprsst- Means

for coupljfg 5?8&%@9\%@1%@8%{2 4 5ld th%vp’ﬂsmgﬁ‘{ﬁé:ﬁn%é} Ha8 bte@ﬁ PiVRESd tbMEInto

product supp position accord I g. I's reached.
Unl ess t kddrizagiat eosgtsmhamé“qhdlorseéif theeleopksi WV Ansld, i i w&trqctypaﬁi mtfhérer 9ayeh-s 93

are now piayet etﬂe gﬁ B%Jt74cgantﬂéeca‘?mn%err%th HeEoregidtIsBbp &Y 32 YhBOMENY

causes the geare to start again, this tine in the opposite
di rect i oebsgigclehat the actuating finger 74 will draw the product support 42
hooked to it com pletely onto the channel 74 until the rear edge of the

product punRRhtasiRe ﬁ%ﬁrqblnh%ado?re@ggamin tHel®nabPSsReR Bhddesi mroﬁt@m cﬁthe s
retracted behind the cl earance of the Ieft retainin

xt r o BEURANG AngatTAeors AT iRomieLPOSHIONDIG 4 Wet LRl PILORY Papay B dhich
causes t e FebatiVetboki7raR 78R shectReNOwhicRtOdikdited Digwaek, éfgdags into the re-

cess 46 without lifting the product support 42. 1t is obvious that the hooks 77 and 78 cooper-
ate with the recesses 46 as coupling means for coupling now the storage and retrieval device

4 to the respective product support 42. Hence, the position according to Fig. 6 is reached.

Unless the fingers 93 have not yet been pivoted, the retaining fingers 93 are now pivoted

upwards out of the channel 64.

The control system now causes the geared motor 81 to start again, this time in the opposite
direction so that the actuating finger 74 will draw the product support 42 hooked to it com-
pletely onto the channel 74 until the rear edge of the product support 42, which bears against
the crossbeam 31 in Fig. 6, is retracted behind the clearance of the left retaining finger 93.

This extreme position can be seen in Fig. 7.

Now the central control system causes the retaining finger 93 to pivot into the channel 64 by

means of the geared motor 86.



means of the geared notor 86. 15 2 6 MAR 2004 As soon as the retaining
fingers 93 have been pivoted down the central control systemstart th
servo notor again in a direction towardsld he shelf bay 35 from whi ?h Aimm
product support has just been w thdrawn. However, before the |evel of the
cross arm49 is slightly varied so as to avoid a collision between the
rear edge with the front edge 35 when the product sup- port 42 is pushed
back into the shelf bay 35. When now the product support 42 is pushed back

into its shelf o) n h r r 8b
and ac’ AReten S s AR Bae R LR BRI i bt far
because tthesqvodwtdr abBin inid directigatovsdrdd the shelf aeniBAdroh whieh t98probuet suppbhe
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certai nl y, puwbembhrdswardsith® BriuBendride 4. DU rdverighihkelprodst 48¢) vitieh
channel 64. Now t he advance for the actuating finger 74 wl|l be% i nterrupted
ol Dannel 64,P1 riptrce

for a shépeRée thepatégtingiripges 1 is thediIrstde gram IRy ¥ i aganp
di recti onndyetrie@altdevgeahort interval. The clearance profile of the product
48a is' now free again and the product support 42 together with the two
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I n order .to I t out engaqge nt,wt t [ ct U r en,
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servo nof@m fhe,productatippdri £2lahdiv relstain thegttianext8&ne position according to
Fig. 10 while it passes underneath the prod-

Now the advance for the actuating finger 74 will be interrupted for a short period for pivoting
the retaining finger 93 in an upward direction during this short interval. The clearance profile
of the product 48a is now free again and the product support 42 together with the two prod-
ucts 48a and 48b remaining on it can be pushed back into its shelf bay 35. The extreme po-
sition of this movement is illustrated in Fig. 9. Now, the associated product support 42 is lo-
cated again in the shelf bay 35 and still carries only the two products 48a and 48D whilst the

product 48¢ rests on the storage and retrieval device 4.

The central control system now causes the servo motor 72 to pivot the actuating finger 74
downwards in order to carry it out of engagement with the product support 42. Then, by
means of the servo motor 81, the actuating finger 74, together with its servo motor 72, is car-
ried into the right extreme position according to Fig. 10 while it passes underneath the prod-
uct 48¢ located on the storage and retrieval device 4. When it has reached this position or
while the actuating finger 74 moves into this position, the storage and retrieval device 4 is

carried by the control system to a distribution chute 94 whose side wall can be seen in Fig. 1.



uct 48c located on the storage and retrieval device 4. Wen it has reached
this position or while the actuating finger 74 noves into this p%éhhmg

the storage and retrieval device 4 is c#ried by the control syst 2004
di stribution chute 94 whose side wall can be seen in Fig. 1. 16 2 6 MAR
2004 This distribution chute 94 joins the end of one of the shelf plates 32
and constitutes there an extension of the |ast side wall 37 directed
downwar ds, which |leads to the outside. Wien the storage and retrieval

devi ce reach .S coor |nate t he tuating fi 74 | | vot ed
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pushed out of the channel is illustrated i nd can then be
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system has been il lustrated in Fig 6 to 11 for the case _that a oduct

suppor t 42C#FigMHItAEN YprighicRogifion to Hfﬂkeci?ﬁaﬂlé Nt K rprance riefile ity
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position t%bf‘elﬂre'dswé HedisthibMioh@nafes®fitol £lupthbN & riveydrg sRashét iliktratdd iHMhdrat ed

in Figs. 11. As each product support 42 is provided with the recesses
46 in thé’e\tﬁ”élr}ﬁ“?y of both ends the coupling with the product supports 42
in the right drawer rack 17b can be eas- ily managed wi thout the need to

dihs ]Lol ace 'Ithlé&naﬁé uacb;iemgncfri ¢73Re erifte Lsgastarrdiarsewehmmsnareal ih €lgst @ ub he forabé pade
shaft 73.
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both ends the coupling with the product supports 42 in the right drawer rack 17b can be eas-

ily managed without the need to displace the actuating finger 74 in a direction parallei to the

output shaft 73. It Is always positioned in the gap 65 in the same position as that which is

clearly visible in Fig. 4.

In the foregoing, it has been expiained how the product 48c can be moved to the distribution
chute 94. When the product 48a is required instead of the product 48¢ the retaining finger 93
remains lowered until the product 48a, too, will loosely rest in the channel 64 of the storage
and retrieval device, in variation from the illustration in Fig. 8. Then the actuating finger 74
returns into the position according to Fig. 10, the storage and retrieval device 4 moves in
front of the distribution chute 84 and as soon as this point is reached the actuating finger 74
is used to push the group of the three products 48a, 48b and 48c one behind the other to the
front untif the product 48a falls down from the channel 64 of the storage and retrieval device

onto the distribution chute 94, in a manner similar to the case illustrated in Fig. 11.



returns into the position according to Fig. 10, the storage and retrieval
device 4 noves in front of the distri buH on chute 94 and as soon &gs§ MAR 3004
point is reached the actuating finger is used to push the group of the
three products 48a, 48b and 48c one behlnd the other to the front until

t he product 48a falls down fromthe channel 64 of the storage and retrieval
device onto the distribution chute 94, in a manner simlar to the case
illustrated in Fig. 11. 17 2 5 MAR 2004 After this has happened, the
advance @ftet s g heipengd fthegemn%é df shesaqapgtivg. inGee74 & sthyspedi Dustotieadis of

t he products, 48a, 48b and 4 th ition.on t han 64, as a
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and after the distribu- tlﬁgn of Er oduct 48b thﬁ:égr oduct 48c, which

still reRaitfe Yl fFrePrediam F‘S@Qa'q@t%f’ﬂ?'ﬂ%sq%""'ﬂ" ‘froduct support 42. A
shelf storage facility 1 conprises shelf bays 35 presenting a V-shaped
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finger 74he plodabt sippoha@2pi voted upwards through a gap 65 in the channel 64
of the storage and retrieval device 4, it is possible to dis- place the

A C L i
bay 35 ardprpbectstuppadd2awbich has equally the shape of a V-shaped channel, rests in each
channel 34. The storage and retrievai device 4, which is used for storing and retrieving the
products 48, carries, on its part, a V-shaped channel 64 on'the upper side, on which either
the product support 42 with the products 48 or a product 48 along, which is to be distributed,
can be deposited. By means of an actuating finger 74, which can be pivoted upwards
through a gap 65 in the channel 64 of the storage and retrieval device 4, it is possible to dis-
place the product support 42 or the package 48 loosely resting on the storage and retrieval
device without a product support 42 to and fro between the shelf bay 35 and the storage and

retrieval device 4.



retrieval device 4. 18 What Is Clained Is: 2 6 MAR 2004 1. A shelf storage
system (1) having - a multiplicity of shelf conmpartnents (35), of which

each 1is provided with a conpartnent fl®&or (41) having an upper side &ﬁmmnzmu
is provided with shelf-fixed guiding neans (36, 37) one of which is

| ocated in one said shelf conpartnent %35) and is designed as a guide

channel extending in the |ongi PlAEnAE HiPeFEICOAS 0f said conpartnent floor,
a multiplicity of product carriers (42), one of which is allocated to each
said shelf conpartnment (35), said product carrier (42) is provided with
product- carrier- fixed guiding neans (43,44), which are identical and
conplenentary to said shelf-fixed guiging nmeans (36,37), and wth a
support lsur facehebf £5°K898t S¥EECPr dddcPSVAE® , and - a storage and
retrieval unit 1.ch i s designe | tiqned f.ore aid
shel f cdnpaﬁiﬁﬁéf%%QQ?Flaﬁegéi%Ee?@sgPhgﬁggﬂﬁgﬁﬁéngﬂér‘%ﬁz }%ﬁg%gﬁg
noveabl e in id opgbtidenalidir actbapareainity e fcwat hgrgui de channel of the
respective conpartnent floor, - said product carrier (42) is provided with
a reception hahipGel (47) extending in longitudinal direction and open to

t he top,_.at | east -Who . ds, ;i |G -gggb- |

st or age azijnc}lﬂr% ri %@QF— 8’%3%( Z% %éggég\%?d?aﬁtv% %&%%ﬁﬁ%ﬁ fi ng%ﬁ%@ ,
whi ch can be(3g pughl baeengagbiwht h said product carrier (42) and is

noveabl e in | ongi tudi nal . .
is 1ocageé gn one said shelf compartment (35) and is designed

as a guide channel extending in the longitudinal direction
of said compartment floor,
- a multiplicity of prqduct carriers (42), one of which is
allocated to each said shelf compartment (35),
said product carrier (42) is provided with product-caxrier-
fixed guiding means (43,44), which are identical and
complementary to said shelf-fixed guiding means {36,37), and
with a support surface for to-be-stored products (48), and
- a storage and retrieval unit {4}, which is designed to be
positioned before each said shelf compartment (35),
wherein
- said product carrier (42) is borne moveable in
longitudinal direction relative to the guide channel of the
respective compartment floor,
- said product carrier {42) is provided with a reception
channel {47) extending in longitudinal direction and open to
the top, at least one of whose front ends 1is designed open,
and
- said storage and retrieval unit (4) is provided with an
actuating finger (74), which can be brought to engage with
seid product carrier {42) and is moveable in longitudinal
direction, and with at least one retaining finger (93a,93b),
which can be swung into the obstruction limit of szid open-to-
the-top reception channel in such a manner that said products

{248) 1lving con said product carrier {(42) do not follow the



direction, and with at | east one retaining finger (93a, 93b), which can be
swung into the obstruction limt of said open-to- the-top recept?gEMﬁpgmpel

in such a manner that said products (#B) |ying on said product rier
(42) do not followthe 19 2 6 MAR 2004 novenent of said product carrier,
because said products touch at |east one said retaining finger. 2. A shelf

: : s toush st least one said retaini sh
o arr BRUBIE gFbUpS- Cahd “EHR ORI monte T8t ot A1) CEPLReG o ts S

connect gd h@z-RacknOt Bere 3=tAisheld siesage systemaccording to claiml,
wherein said shelf conpartnents (35) are arranged in groups and said
conpartnent floors (41) of a group are connected to each other in one

piece. 4. A shelf. storage system according.to claim1l erein said shelf
onpan t fent & (3257 br B2 ey a0 Aur G rer Tang E87GTEOMoAr trent. £100r s (91)
of a gropRAdig ide8a BaelzodiMpatanetS. (Fspheté stprageasyst emcageor di ng
to claim3, wherein all said shelf conpartnents (35) have the sane depth
measur eéngergedintli conprrtoeatplfdmerin (i khoSak doseep ageecangrnestecetal unit
(4) noves wpen ositioning fromone said shelf conpartnment (35) to another
said sh@@F(uﬁﬁﬁ#{nent. 6. A shelf storage system according to claima1,
wherein said shelf conpartnments (35) have varying widths groupwise. 7. A

shel f storage systemaccording to claim1, wherein a respective shelf
conpart @ent X 39)ei§ spemace hetdmtaredyying] beentashelt conpartments

(35). 8wH%f¥¥%fs§£8r%%%1§y%kﬁ$é¥%%¥ﬁﬁﬁg(§9)Cé?@”%}ranged in groups
and said compartment floors (41) of a group are connected to

each other in one piece.

4 . A shelf storage system accoxding to claim 1,
"wherein said ghelf compartments (35) are arranged in groups
and said compartment floors (41} of & group lie in =2

horizcontal plane.

5. 2 shelf storage system according to claim 1,

whexrein a2ll said shelf compartments (35) have the same depth
measured perpendicular to a plane in which said storage and
retrieval unit (4) moves when positioning from one said shelf

compartment {35) to another said shelf compaxrtment.

6. 2 shelf storasge system according to claim 1,
wherein said shelf compartments (35} heve wvarying widths

groupwise.

7. A shelf storage system according to claim 1,
wherein a respective shelf compartment (35) is open to the

laterally adjacent sheli compartments (35).

8. A shelf storage system zccording to cleim 1,
wherein seid shelf-fixed guiding means (36,37) ere designed by

the geometry of the respective comparitment filcox (41).



wherein said shelf-fixed guiding neans (36,37) are designed by the
geonetry of the respective conpartnent floor. (91). 20 9. A shelf storage
system according to claim1, wherein ghe guide channel is designed ogﬁEMﬁﬁzm4
the top. 10. A shelf shelf storage system according to claim1l, wherei
said conpartnent floor (41) has two plane surfaces (36, 37) which run
V-shaped toward each other running the depth of said respective shelf
conpart nent (35% inthis relative arrangenent. 2 6 MAR 2004 11. A shelf

€

storage Systknsheddr 8ER§2E6 EVALRIN 2CORK ﬂ@Bnt§aﬁdaé6hﬂartnent floor (41)
of each ald she{%ﬁsﬁapegrggggk §3§£ déf%ﬁr f%%le%¥ Q¥F§%! two surfaces

(36, 37) %nnlng oward each "A%Shel rage system
according to claim 11, wherein said surfaces (36,37) running V-shaped
toward each other are one-piece. 13. A shelf storage system according to
cl ai m 1110 whier shalEaphedfir FACESOE36YSERN BGRRILSG NG gh?a dwer d each

%her fmﬁ%iﬁe?ﬁ gg%ecoﬂnﬁsaréméﬁ%' %g%?r 399 ) SHILCM ACH %”%Jxﬂfag!eaé m 1,
erein sard e conpartients (35) are arranged in groups sai d
conpar t mend, fioprehiéh) roh #- gheppdatewémdnedchyo&hemawwqﬁxﬂgaKHED 15. A

shel f storage system_accordin % ? i_m 14, wherein said pIgﬁB%(BZ) i's
connect PR R hohnS8dg erﬁggchgvﬁgs 5t LaCAMBERNEE Oy drirdaild Sge and
retrievale i {v£4%+19n8emBgam (31) attached to a shelf rack (2, 17) . 16. A
shel f storage system according to claim15, 21 2 6 MAR 2004

11. A shelf storage system accoxding to claim 1,
wherein said compartment floor (41) of each said shelf
compartment (35) is formed solely by said two surfaces (36,37)

running V-shaped toward each other.

12. A shelf storage system according to claim 11,
wherein said surfaces (36,37) running V-shaped towaxd each

other are one-piece.

13. A shelf storage system according to claim 11,

wherein said surfaces (36, 37) running V-shaped toward each

other form a 90° angle.

14. A shelf storage system according to ciaim 1,
wherein said shelf compartments (35) are arranged in groups
and said compartment floors (41) of a group are formed by a

wavy plate (32).

15. A shelf storage system according to claim 14,
wherein said plate {32) is connected with an edge (33) 1lying
at a distance from said storage and retrieval unit (4} to a

beam (31} attached to a shelf rack (2, 17).

16. A shelf storage system according to claim 15,



wherein said beam (31) is attached in said shelf rack (2, 17) in a

hei ght - adj ust abl e manner. 17. A shelf storage system according to cl a?ﬁ@R 2004
wherein a multiplicity of said shelf cpppartnents (35) are arranged

rack (17) and said rack (17) is borne in-a noveable manner in said shelf
rack (2). 18. A shelf storage systemaccording to claim1, wherein two said
shel f racks (2, 17) .are | ocat ed facing each other spaced apart and said
storage""élﬁdferlél r$'é91§l beam (3D xS pibwrided bataeed shied fsheidk r Beksl 12,

17). 1. h pra t acecording to claim1, wherein said product
carrier s%(}zﬁefaréﬁdesgg H%Lrgsuc I?ag manner that they rest with their

underside directly on said respective conpartnent floor (41). 20. A shelf
storage system according to claim1, wherein the underside of said product
carrier 1042p ishedipsedraos t%estiﬁfpeaﬁcsmiémcb sai dlréspacti ve conpart nent
floor (4 accor to claim1, wherein said

i}) 2L A shelf tor syste ?In
pr oduct “EEFS gt 'Mﬁbl RS Hod bt h THpe SrBerEREPeST \ih are
posi ti oamrj@a{lslﬁ4§) re@xal {100 ang4 of; hel Pac}%a'(”'ﬁ_j*)Pr oduetsA48), I pcated on

said product carrier (42) aligned. 22. A shelf storage systemaccording to
cl ai m 1poneatsie wangepr ddustaichrstiel f (¥@)khas) two plane surfaces (43, 44)
whi ch run V-shaped toward each other running the length of said respective
product carrier (42) in this relative arrangenent. 23. A shelf storage

system agcondidige19¢ gl;alr@gg SgQSﬁ/g}ﬁergé@bls@iggp{ng%lﬁa&rler (42) of a
respective said shelf n*%\;trrent (3s) is forned solely by said two
surf aceyheg®in Morﬁﬁmﬁn@ hapecks olRu i ehchiret hecated facing each

other spaced apart and said storage and retrieval unit {(4) is

provided between said shelf racks (2, 17).

12. A shelf storage system according to claim 1,
wherein said product carriers (42) are designed in such a
mannex that they rest with their underside directly on szid

respective compartment floor (41).

20. R shelf storage system according to claim 1,
wherein the underside of said product carrier (42) is adapted

to the upper side of said respective compartment floor (41).

21. A shelf storage system according to claim 1,

wherein said product carriex (42) is provided on the upper
side thereof with positioning means (47) to align and/or hold
said products (48) located on said product carrier {(42)

aligned.

22. A shelf storage system according to claim 1,

wherein said product carrier (42) has two plane surfaces (43,
44) which run V-shaped toward each other running the length of
said respective product carrier (42) in this relative

earrangement.

23. A shelf storzge system according to claim 1

-1



24, A shelf storage system according to claim23, wherein said surfaces
(43,44) running V-shaped toward each other are one piece. 25. A shelf
storage systemaccording to claim 23, yherein said surfaces (43,44) nMAhH04
V-shaped toward each other forma 90" angle. 26. A shelf storage system
according to claim1, wherein the | ength of said product carrier (42) is

greater wﬁéﬁ{ﬁ he, dg Poeﬁcﬁabgr&%geghbvec@hgl feGpEPaR L EERL iBRhe12 6 MAR
A shel f stor

2004 27- ge systemaccording to claiml1l, wherein all said
product ccamgdmermsent 4235 ar ésofotrhedsanmdelgngiyhsaiddependentt agfe st Hé3wi dt h of
sai d respective shelf congartnent. 28. ﬁ shel f storage conpart ment

accor di i )t P P 1V - SRRBREI hOFRET ERG h05$e5'product carrier (42) is
greater than the sumof at |east two, preferably three, nmediumsized
products (48), with the di nmensions of said nmediumsized product (48) being
cal cul atzed. by sippl Dxstmatriege Bysmerheccavdiagetwakdeiof 28he di mensi ons of

all said products (48). 29. A shelf system.according too,claim 28, .wherein
sai d pr RISt 4831 EHT ﬁ€e§a§é%dﬁﬁin§PBH§ngr ’5h9§6dt§ﬁgﬁﬁaﬂﬁ?%%count

once in galoul A ngnkhg;auerage val ue.

25. A shelf storage system according to claim 23,

wherein said surfaces (43,44) running V-shaped toward each

other form a 90° angle.

26. A shelf storage system according to claim 1,
wherein the length of said product carrier (42) is greater

than the depth of said respective shelf compartment (35).

27. A shelf storage system according to claim 1,
wherein all said product carriers (42) are of the same length

independent of the width of said respective shelf compartment.

28. A shelf storage compartment according to claim 1,
wherein the length of a product carrier ({(42) is greater than
the sum of at least two, preferably three, medium-sized
products (48), with the dimensions of said medium-sized
product (48) being calculated by approximation from the

average value of the dimensicns of all said products (48).

' 29. A shelf system according to claim 28,
wherein said products (48) with the same dimensions are only

taken into account once in calculating the average value.



