94 P 1839 Description Order-picking unit It is known, from Gernman journal
fordern und heben [conveying and lifting] 19 (1969) No. 12, pages 727 5

to 732, to use storggg and retrieval units in dynam c stores as storage
units for thé4 tRnkd m ng fromthe goods reception or directly from
production or_as retrjeval units for renoving the itens in accordance with
pl aced order PeFFRMPRst, the so-called conpart- 10 nentalized stores
are divided urdertopiekiingduabtrack systens with aisles which are | ocated

t her ebet ween and t hrough which storage and retrieval units can pass in each
case. The itens arriving at the aisles in the trans- verse direction from
t he goods reception oEtprigiuknowm,onfrem Gezman ajougmrl c£EPFERER cBR%eyor

are di schargeggy t fEMr SFiRgPaRdel SEALREY ROS(EoevPCRbYEH2DYphgesstorage
and retrieval u%&? gnd dg%%)élgt ed in the ggsi regl co ﬁartl:rent., %egriseval

takes pl &e itPtRd2epfRi teediEOHATH MAnFatTe e WBAVEYiTH ARAFs.

The storage agbFé&s a8V toride 24nitectfdiesthiehd teiesi éeflingt efiponk r the t he
conpartment and_transfer '

porper 1ENt | SASaA! PRLELEsol, ok, giHorsTie! Mom "HkdAELSH2) orCoRNSY
units used i nretebeval cknhys ufidt sremapingethe chtemagin ikebrdanceewlsh
displaced on [Allgqi Nof8Erd. S $nPCLYREEH0 M Ae SYsY HM1led compart-
10 mentalized stores are divided up into individual rack
systems with aisles which are located therebetween and
through which storage and retrieval units can pass in
each case. The items arriving at the aisles in the trans-
verse direction from the goods reception or production on
15 a storage and retrieval conveyor are discharged upstream
of a predetermined aisle, received by the storage and
retrieval unit and deposited in the desired compartment.
Retrieval takes place in the opposite direction using the
same conveying elements. The storage and retrieval unit
20 fetches the desired item £from the compartment and
transfers it to the storage and retrieval conveyor

leading to despatch in said direction.

The known storage and retrieval units used in
order-picking units comprise a carriage which can be
25 displaced on rails in the aisle between two rack systems
and bears a vertical mast. A lifting part, which can be
displaced in the vertical direction on the mast, bears,
then, the gripping system which is necessary for the
storage and/or retrieval of the items. When the rack
30 systems are very high, guide rails in the ceiling region
may also be provided in addition to the rails laid on the
floor. Due to the space which is necessary in the floor
region for carriage and lifting part and in the ceiling
region for the lifting part, the corresponding regions of
35 the rack systems cannot be utilized for compartments. The
floor and ceiling space which is required as a result of
the design of the storage and retrieval units and cannot be
utilized for compartments thus results, in particular in



and bears a vertical mast. Alifting part, which can be displaced in the
vertical direction on the past, bears, then, the gripping systemwhich is
necessary for %hg i ggage and/or retriev of the itens. Wen the rack 30
systens are Ve h'é guide rails in the®ceiling region may al so be
provided in add| Lon_to th | albd_ on roor e to the mhich
I s necessary ?ﬁe% ?%oo% rfgélggﬁi I"Lg‘z'i"rrlhz?g arfd I '?léng °8°é‘r 1d§:° "h° t he
ceiling regi onedoctu-ha fLnf Bﬂ:ngag&r t!aptalmtw”espondl ng regions of 35 t he
rack systems cannot bgpyt FadedEY { ROt $nvéfies t,hogr Y GEA | {00
space which is_requi rga ?a result of the de5|gﬁvof flhe stor e and
retrieval uni Qzllabﬂ‘?d1ca-|ﬁ’nc531° prawide AR erieEoRpakingntity yhichy ig of i

particul ag i ngimp9¢ Bok®%Puction and requires GﬁﬁﬁsaOEMMﬂkﬂdmﬁﬂﬂt|@ﬂ/

hei ght, in a considerabl e reducti in stora g ca f; Y; The_ pr %5 faced
by the invent PBRSpek?f i¥RF i MPCI aMRFEOVE* 0 g vi HR-BFde?* piT ‘hg] Eini t
whi ch is of 5cehspractanat dsctinversiet riss undles ool poasﬂ.lhsEJel ta:m}mtamgespace
to set up. Moypeqgver, the cel] ul ar.

d
make i t possi B8 65’ BPFEngE s i qﬁg%q%#%%??%ﬁiér G, B B e e
besi de t he ot ather.
10 The advantages achleved.by the invention consist,

in particular, in that, by wvirtue of the pivotable
gripping system, the input conveyor and/or discharge
conveyor may run sc as to adjoin an aisle in the longi-
tudinal direction. In such a space-saving arrangement,
15 the items may be received by the storage and retrieval
unit directly from an input conveyor and discharged
directly onto a discharge conveyor. Since said direct
removal and supply operations also apply to conveyors
running in the transverse direction, there is a high
20 degree of flexibility for the arrangement and orientation
of input conveyors and discharge conveyors.
Advantageous configurations of the invention are
specified in the subclaims.
Further significant advantages of the order-
25 picking unit result from the configuration of the storage
and retrieval unit according to Claim 6. Only relatively
narrow rack-system strips which cannot be utilized for
compartments are covered by the guides, intended for the
carriage of the storage and retrieval unit, which extend
30 in the horizontal direction at half the height of the two
rack systems. Starting from said central strips, the
lifting device arranged on the carriage can then displace
the gripping system upwards to beneath the ceiling and
downwards as far as the floor, i.e., in contrast to known
35 storage and retrieval units, both the ceiling region and
the floor region can be utilized for compartments, which
can be served by the



*0 The advant ages achi eved by the invention consist, in
particular, in that by virtue of the pivotable gripping systen1 t he i nput
conveyor and/Pa @har ge conveyor may rug so as to adjoin an alsle in the
| ongi - tudina dlrectlon I n such a space-saving arrangenent, t he

tems my be peeelhugd Piat Hontuvde 8adt,OldE OtRle Uk @acﬁacté,ysééam an -

i nput conveyor and~di scharged directly ontfo a di schar ge conve nce
sai d direct r¥REeVesnd $BBBRFy IPBFAUITMs OF s"b“aﬁﬁlil?"@@tcombgoﬂ?w PR ng

in the transvepated thtidudh tHeldrder Hpitiinginitlagieowt diexidaltyy for

the arrangenent and orientation of |nput. conveyprs and di scharge conveyors.
Advant ageous &8Bnf Fg’lﬁ ati*AREVAT 8% e ‘*‘rﬁ%‘hﬂ%‘h ’e“%?)ecdlf?edsﬁ:ﬂr gg an nd

subcl ai ms5 Fureltedesiagnivriitadamdvead the spakst oeeor trem.25  pi cki ng uni t

result fromthe confi@uration of t torage ang retri cc i ng
to daim6. Only rel a%%?é?%lan% r oﬁ%@fimg?g? emggt rlq"tpl)‘s \/\h’ﬁlc éwc%}r'\?\:gt g{.g

utilized for delspa:r:.ﬂqed\tm oo e dlafraill hexrédinbeloesand meadeepfesenhed
carriage of th o ynit, which extend 30 in the

hori zont al dlrectlon at vﬁr}% e"{h 'ﬁ’gl g%t of the two rack systens. Starting
fromsaid central strips, the |lifting device arranged on the carriage can

then di spl acepl i@ r@ i10PidHbws/ Sd eﬁlaﬂwiéﬁ be Reraldt tdbs®ihdn® 88dan
downwards _as far as the fl por, in pontrast to known 35 storage and

retrievatQunits, both tﬁb"'q,ee‘l"ll?’rfﬁq%%l%l nd

Figure 2 shows a plan view of a second embodiment of an

_ order-picking unit,

Figure 3 shows a plan view of ‘a third embodiment of an
order-picking unit,

15 = PFigure 4 shows the basic principle of the storage and
retrieval uhit used in the order-picking units
according to Figures 1 to 3, '

Figure 5 shows a side view of lifting device and gripp-
- ing system of a storage and retrieval unit,

20 Figure 6 shows a plan view of a complete storage and
retrieval unit with lifting device and gripping
system according to Figure 5, and

Figure 7 shows a three-dimensional representation of an
order-picking unit according to Figure 1.

25 Figure 1 shows, in a vastly simplified schematic
representation, a plan view of a first embodiment of an
order-picking unit for stackable items. Said order-
picking unit comprises two rack systems RS1 and RS2 which
are arranged in parallel at a distance from one another

30 and are each equipped with a multiplicity of—compa:tments
RF,



t:he floor region can be utilized for conpartnents, whi ch can be served by
t he 94 P 1839 - -3- storage and retrieval unit, of the two

rack systens. %/bﬁe %‘gé i nput conveyors_of, an adjacent unit may be routed
t hrough the of e g ing unit without difficulty in the transverse

direction singe or. :?%\9':: eLLkev s ; qdL! ¥4
them Exenpl a%ység 8§| mea%;?ig 0 tﬁ%v?%véﬁ%?o%bgjgm e{%ﬁﬁ?%n&rfggggg%t&:irl
her ei nbel ow akd the lepgdsudiaal dimectiemiRginithanrinlerbgiween Shews a

plan view of gybi fabxephadiem Rl a4 K52, an input Q6H0EyBECEFNGHYGH
Figure 2 shows a_plan view of a segopd enbodi nent of, an order-pi cking unit,
Fi gure. 3 showdT&iprEn §rew ofbg (Rifats i Bt 18n Ggﬁerpﬁg‘i‘ﬁivﬁé' it,
15 Figuse 4digbeviohhe baahmd Brididiqiergé tbaveyorage awhicht depaxitsuni t
2o de Vi ow oRATPEPERY dhA cRiEAE°GH S hEnbsLiRan Budeptldtl g, o a0
retri eval uni swif8hgehirgwabimnetshdesigngitad \bxewssf i@ comaAngedsior &he and
rear region of the second rack system RS2. Moreover, an
additional input conveyor ZEF which arrives from the

10 right-hand gside in the transverse direction Z and is
routed through the order-picking unit to an adjacent unit
(not shown in the drawing) is also represented.

The storage and retrieval unit RBG comprises a
carriage W which can be displaced in the aisle in the

15 longitudinal direction X, a lifting device HE which is
arranged on the carriage W, and a gripping system GS
which can be adjusted in the wvertical direction Y with
the aid of the lifting device HE. The vertical direction,
which runs perpendicularly with respect to the plane of

20 the drawing, is indicated in Figure 1 by a cross. The
gripping system GS is fitted pivotably on the lifting
device HE, with the result that it can be pivoted,
through 90° or 180°, into three positions I, II and III.

In the first position I, indicated by chain-dotted lines,

25 the gripping system GS is oriented towards the first rack
system RS1 in the transverse direction Z, i.e. the
compartments RF of the first rack system RS1 can be
loaded or unlocaded in the position I. In the second
‘position II, likewise indicated by chain-dotted lines,

30 the gripping system GS is oriented in the longitudinal
direction X, i.e. items can be supplied directly onto the
discharge conveyor AF in the position II. In the third
position III, represented by solid lines, the gripping
system GS is oriented towards the second rack system RS2

35 in the transverse direction Z, i.e. the compartments RF
of the second rack system RS2 can be loaded or unloaded
in the position III. However, it is also possible for
items arriving on the input conveyor EF to be received
directly in the position III.



rretrieval unit with lifting device and gripping systemaccording to Figure
5, and Figure 7 shows a three-di nensional representation of an

or der - pi cki ng_uni t gﬁéording to Figure 1._25 Figure 1 shows, in a
vastly si rrplipl‘iea +8Remat i ¢ representatToT“l,'a plan view of a first

enbodi ment of an ordegzpi ckin nj ck i : ' -

pi cking unit conpri segr}{%mﬁercf&éjs%?%‘%m%g’ aggbggfte%%\é&% gFf; rg% (236 I n
paral | el - at aofi sinaroaidr-ghakingmneier ddffergndrame the hfiyst ppelodith a
multiplicity QLnQQ”Hﬁ!unlt %g}&ﬂcﬁﬁgufélﬁggin that, here, the4input

storage and retri eval > 1 Can be displaced in the |ongitudinal
direction X i fonNeYSTs| BF pangdsies hdnt vbhe adiengidudinads) ddfeatden o8- nput

conveyor EF wghgh edthievassthavyeh8ohvabrharddepdetisnihheher epansveese
direction Z, %&d a di scharge conveyor AF which departs adjoining the aisle
in the |ongit SRS 1P &tion X. A switchgear cabinet designated by SSis
arranged in the rear Mm@ thield ehboddment,r repressntadiih Filguae/ dr,, ofn

0 o0 o B SRS Y A4 L LB, eae L0 siiBds O
to an adj acenmemtist according to Figures 1 and 2 in that, here, the
10 input conveyor EF arrives in the longitudinal direction .
X and, at the same time, the discharge conveyor AF
departs in the longitudinal direction X. This makes it
possible for a relatively large number of order-picking
units to be arranged one beside the other. The input
15 conveyor EF and the discharge conveyor AF are arranged
one above the other, with the result that, as in the case
of the first two embodiments, the aisle is also acces-
sible here, for example, for maintenance work.
_ Figure 4 shows, in a vastly simplified schematic
20 representation, a lateral view of the first rack system
RS1 with the compartments RF, which are arranged one
beside the other in the horizontal longitudinal direction
X and one above the other in the wvertical Y-direction.
The Z-direction, indicated in Figure 4 by a cross,
25 corresponds to the transverse direction running perpen-
dicularly with respect to the plane of the drawing, i.e.
it specifies the direction of the depth of the compart-
ments RF. Extending in the longitudinal direction X at
half the height H of the first rack system RS1 is a guide
30 F for the carriage W, represented only schematically in
Figure 4, of the storage and retrieval unit RBG. Arranged
on said carriage W is the lifting device HE, which will
be explained in more detail in conjunction with Figures
5 and 6 and whose driven member A, which can be adjusted
35 in the vertical Y-direction, bears the gripping system GS
which can be displaced in the transverse direction 2. It
can be seen that the gripping system GS can advance up to
each individual compartment RF by the carriage W being
displaced in the longitudinal direction X and by the



(*not shown in the drawing) is also represented. The storage and retrieval
“unit RBG conprises a carriage Wwhich can be displaced in the aisle in the
15 longi tudipal, ghggction X, a liftinggdevice HE which is arranged on the
carriage W and a grippi ng system GS whlch can be adjusted in the vertical

direction Y wifeihg ahdlete hhebbahy aa;@@eéae 1lf1EthEmz-mrzté¢qﬁorﬁl Ifgd i on,
whi ch runs perpendi cul ar respect to Eggne t.he,  dr.aw ng,

i s indicated iFem; Bﬁr‘éh’_tc%y’-% E?%%se%%dgﬂ‘pﬁ' eyit a@"‘}%h?qt Rilon
pivotably on-the lifting device HE, with the result that it can be pivoted,
through 90[err] or 180[err], into three positions I, Il and Ill. In the
first position |, indicated by chain-dotted lines, 25 the gripping system
GSis oriented towards the first rack system RSl in the transverse
direction Z, i.e. the conpartnments RF of the first rack system RS1 can be

| oaded or unloaded in the position |I. In the second position Il, |ikew se

i ndi cated by chain-dotted lines, 30 the gripping systemGSis oriented in
the longitudinal direction X, i.e. itens can be supplied directly onto the
di scharge conveyor AF in the position Il. In the third position III
represented by solid lines, the gripping systemGS is oriented towards the
second rack system RS2 35 in the transverse direction Z, i.e. the
compartments RF.of the second rack system RS2 can be | oaded or unl oaded in
the position Ill. However, it is also possible for



iIstems arriving on the input conveyor EF to be received directly in the
position I11. 94 P 1839 -5- The second enbodi nent,
represented i§1 F.ki,g §§92, of an order-pigkgng unit differs fromthe first
enbodi - nent, ‘%epr Sented in Figure 1, in that, here, the input conveyor EF

arrives int |, QLyQ | | i ; whj t ' evor AF
departs in t% rans%%?d?%%ﬁ%n‘o%ﬁﬁge?hi?Jésgngﬁc;aidén?aﬁ@i?gpﬁggﬁ%{ed I n
Figure 3, of G% brachesrc|advanaerd &bf f&Q saf PeRdateringd (sRPRABEBEBtnent s

according to &gurw b riipgii . HYtemt Beity dikpllacedvenor tkk
arrives inthe Lo

ngi t udi nal di,rectiqn X and, t the sane ting the
di schar ge cor®eJbFeRELQBp,r BR1M, Fﬁéﬂp&f@tlﬁﬂ%‘é?mdﬁﬁf?i olﬁa%thigeﬁﬁkes
it possidtse fp:ll:)vatdéel fhtvekhel pogd tiorhel (deerHbgupesklngouBdt.s to be
arranged, one beside Lhe other. .The dn . Vv F
di scharge conveyor AFgéggr%Fr gn&é’?émﬁ%?o%%’f‘ﬁ%%t%‘% %?ﬁaghghggsalft
that, as in ttikecdsétdhgt deviiioestHE wi bhbblemagntippiniee ayfatem|@Sadnd acces-
sible here, f0f,8XgiDkCosl BheMBLREIMY & el dge AN Folr 560YE, uh L aREAS! | ¥

sinplified schematic 20 represefitation, a [fateral view of the first rack
system with carriage W, lifting device HE and gripping system

10 GS. The storage and retrieval unit RBG is arranged in the
aisle between the two rack systems RS1 and RS2 (see
Figures 1 to 3) and thus comprises two U-shaped guides F
which are arranged at a distance from one another at half
the height of the associated rack systems RS1 and RS2. In

15 said two guides F, the carriage W, which is U-shaped in
plan view, is guided in the X-direction with the aid of
four rollers RO. On the inner side of the two legs of the
carriage W, in each case one crank KU is arranged rotat-
ably on a first, rotationally fixed articulation spindle

20 GAl. The other two ends.of the crank KU are connected to
one another in a rotationally fixed manner via a second
articulation spindle GA2. Mounted rotatably on said
second articulation spindle GA2, in the centre between
the two cranks KU, is a connecting rod KO which, for its

25 part, bears a rotatably mounted, third articulation
spindle GA3 at its other end. The driven member A, which
is of a fork-like design, is connected in a rotationally
fixed manner to said third articulation spindle GA3 and
is thus mounted rotatably on the connecting rod KO.

30 The two cranks KU, the connecting rod KO and the
driven member A form a link chain which is designed, and
whose links are driven, such that the third articulation
spindle GA3 executes a purely vertical movement in the Y-
direction during a rotation of the cranks KU, and that

35 the driven member A maintains its horizontal three-
dimensional orientation in the process. For this purpose,
first of all the distances between the articulation
spindles GAl and GA2 of the crank KU and the distance
between the articulation spindles GA2 and GA3 of the



RS1 with the conpartnents RF, which are arranged one beside the other in
the horizontal |ongitudinal direction X and one above the other in the
vertical Y-diggchi Qgaglhe Z-direction, indjcated in Figure 4 by a cross, 25

corresponds to the transverse direction running perpen- dicularly with

respect to thgophageitl (F6a kN dbe ioff- ebhalPerddder. My Udwt, ORnelf the
depth of the conpart- nments RE. Extending in, the |ong i tudinal direction X

at half the hEPgReckipg rrd £ ie (R s (e F¥S'1°|§nés§u?]a%1§0°r ked§: the
carriage W rapaeeented only schematically.in Figure-4, of the storage and
retrieval unit RBG Arranged on said carriage Wis the lifting device HE,
which will be explained in nore detail in conjunction with Figures 5 and 6
and whose driven nenber A which can be adjusted 35 in the vertical
Y-direction, bears the gripping system GS which can be di splaced in the
transverse direction Z. It can be seen that the gripping system GS can
advance up to each individual conpartment RF by the carriage W being

di splaced in the |longitudinal direction X and by the 94 P 1839

-5a- lifting device HE being adjusted in the Y-direction. The item WA which
is represented in Figure 4 by a dashed |ine '




94 P 1839 - 6- may then be stored or retrieved, once the
gripping system GS has been advanced up to a predeterm ned conpartnent RF,

by sai d gripppagpsygkem bei ng displaced_ip the Z-direction, said gripping
system here having been 5 pivoted into the position | (see Figures 1 to 3).

rlhgure_s 5 and 6 {GSDGG%EI"J.VSH\&: SJTWO%&:.&I d»‘ff\a-?NlS’} tilie krhhkag Kigvideit& Wi th
e gripping system,GS an an,vi ew, of the,conpl et e an
retrieval uni FﬁRB%r\?m"FH E‘S‘Pgie g2 P &FH’?HQ Wi %esiﬁﬁifo’b?%p?ﬁg’%gt em
éo GS. Ehe a&&w&ga'rar)daltearrauab ofil: Rlﬁmshara:angecltmgtmaaxel eIf
etween the two semsRS nd S2 seF 0

conpri ses two® 5—15% Sax’ Gy 7 arae!(arrar#g%g{agfd%eé %nce rom one
anot her as halsftabﬂrs lpefi g:latpeaf vtlhezlamm;t dre rharidkad tienstinslexemp RE2y | n
15 S d 0 gieMihdnt | BRpEFAA, W HiEh h2ives2Reln! Naphglevisi 1S

gui ded in the I'rection ealdo our rollers RO_ On the_inner

side of the tdoubdgs céafazmea(m mﬁf@medm gy @A R 'E;l'll%mW‘l’(Lf-?§3t

arranged rot akhadbl YoroNb@l i BelivekORAl Wethdyidéxed dargeulcHdian wiheedl e 20
GAl. The other two ends of the crank KU arié’ Enne ted to one otEer in a
u

rotational |y FCleGonp@sded, iz & tetshdcnpdivuFixeg m3pPAY) E° Fed
rotatabl yoon agitd cuaetibridgindns IGKL S nel£id/RE] ) naridica Cond 12 diedimen

wheel KK1 mounted rotatably on the second articulation
spindle GA2 and connected in a rotationally fixed manner
to the connecting rod KO. The second chain or belt drive
RT2 comprises a small chain wheel KK2 arranged in a

15 rotationally fixed manner on the second articulation
spindle GA2, a chain KE2, and a large chain wheel KG2
mounted rotatably on the third articulation spindle GA3
and connected in a rotationally fixed manner to  the
driven member A. The small chain wheel KK2 and the large

20 chain wheel KG2 are arranged within the slit end region
of the connecting rod KO.

The gripping system GS is mounted on a trolley SL
such that it can be pivoted through a total of 180°, as
is indicated in Figure 6 by a double arrow DPFl. The

25 gripping system GS, which is represented in the position
III, can thus be pivoted, by a pivot movement through
180°, into the position I (see Figures 1 to 3). In the
case of 'a likewise possible pivot mox}ement through 90°,
the gripping system GS extends in the position II (see

30 Figures 1 to 3) in the X-direction, i.e. in the direction
of the corresponding aisle. For its part, the trolley SL
is arranged such that it can be displaced in the trans-
verse direction Z on a trolley guide SF fitted on the
forked driven member A. The items WA which are to be

35 handled by the gripping system GS, these items being
stacks of paper indicated by chain-dotted lines in the
exemplary embodiment represented, are received between a
lower jaw BU and an upper jaw BO which can be adjusted
relative to said lower jaw BU. This makes active grippj.ng



tshe two cranks KU, is a connecting rod KO which, for its 25 part, bears
a rotatably nounted, third articulation spindle GA3 at its other end. The
driven nmenber A, which is of a fork-like design, is connected in a
rotationally P&x®dl@38ner to said thlrcreﬁﬂltulatlon splndle GA3 and is
thus nmounted rotatably on the connecting raod_ KO he

cranks KU, thE°é§hhéGMrEPrEHeMS%ﬁﬁi?ﬁeWﬁﬁQHHFh%nﬁEFRRHngﬁ¥PF?%kG§haln
whi ch is desi ghgapsaittheMateRxNd UGS papedri ven, such that the third
articulation spindle GA3 executes a purely vertical novenent in the Y-
direction during a rotation of the cranks KU, and that 35 the driven
menber A maintains its horizontal three- dinensional orientation in the
process. For this purpose, first of all the distances between the
articulation spindles GAl and GA2 of the crank KU and the di stance between
the articulation spindles GA2 and GA3 of the 94 P 1839 -
6a- connecting rod KO are of equal |ength. Mreover, the connecting rod KO
is driven, via tw first chain or belt drives



94 P 1839 -7 - RTI, at a ratio of 2:1 by the cranks KU,
whil e the driven nmenber Ais driven, via a second chain or belt drive RT2,
at aratio of 1:2 by the connecting rod KO If relatively heavy itens WA
are to be han8fe®& 183€h as the 5 stackssof' paper which are to be handl ed

in the exenpl ary epbodi nent repte » | .es h_sipngle,or double
chai ns are pr 8P tbys eRgures, 6‘73‘ ajf’ﬁ'%di ‘#‘%?gbe?ﬁ etPYEE RT1
conpri ses a | gage Bthdish d/tkk%ﬂ_}né@lasoanEorkdwu.mhaar (plla.t:raahaltj'yofl kédesanner

to the first 1Q & q:rtltcg% it?nt .tnq;lher‘s emd gﬂal A(Eﬂ, q_%qvcﬁar%ﬁ ghal n

wheel KK1 noudt& y on. e secon artlcul lon s
connected i n sonyteytingndevice Mhrmmesnﬂnd@smm¢ﬁ§ FBérKObe'lﬁé

second chgin Qg Q&'ste Qﬁ?vﬁeRIngQapB&Sﬁsc@n§g§hhgcaé¥r5!c\é’“%?' kK2 %ﬁged

ina 15 rotational I xed manner 0On the second articul atiaon S%In |l e GA2,

a chain KE2, &'Wt&lq%'cﬁ'&i% Epmdscil ke deRige #F Sbe dWRTod ah EG
articul ation %menéhea%%g%néha@_r) naged moadﬁ.ababtfoanél ¥ofnpuedmeEmte RF 0

et

e dnen rerel, R Meesm ! cEholp WIS enaid " AR AR, et b
T_he gri ppi ng wto@ralGSndSrﬁnuﬂmﬁgoeleﬁemid &'pt‘él:.rﬁtﬂie tilcxims WAC ars lthe
(Fi)ll)\ljg} :daﬁ_:arou i tOt al%sft 139%%[)| ng sys em%gk \?\Z&l&%lﬁglrg%{rn ser'f?bég I'n the
position RF. 'In this arrangement, the tines of the removal and

retaining elements are pivoted or displaced in between

the tines of the lower jaw BU. For this purpose, the

upper jaw BO may likewise be configured as a fork with a

15 pllurality of tines.

For reasons of simplifying the illustrative
representation and improving clarity, the drives of the
carriage W, of the lifting device HE, of the trolley SL
and of the gripping system GS are not represented in any

20 more detail in Figures 5 and 6. The carriage W may be
driven, for example, via toothed belts or chains or else
via a pinion or a rack. The lifting device HE may be
driven via a geared motor which is arranged on the
carriage W and drives the cranks KU. The trolley SL may

25 be adjusted in the Z-direction via a motor and a threaded
spindle. The upper jaw BO is adjusted, for example,
pneumatically relative to the lower jaw BU of the
gripping system GS.

_ Figure 7 shows an order-picking unit for the

30 intermediate storage and order-picking of stacks of paper
corresponding to the first embodiment, represented in
Figure 1. This three-dimensionally represented order-
picking unit comprises the rack systems RS1 and RS2,
which have already been presented schematically in Figure

35 1, the storage and retrieval unit RBG, which can be
displaced in the aisle on the two guides F arranged at
half the height of the racks, the switchglear cabinet SS,
arranged in the rear region of the second rack system
RS2, '



{11, can thus be pivoted, by a pivot novenent through 180[err], into the

position | (see Figures 1:to 3).

npovenment through 90, the gripping systemGS extends in the position I

30 Fi gures
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toothed belt/lifting transfer
apparatus ZHU are supplied in the Z-direction to a first
belt conveyor RIFl1l by virtue of the two toothed belts
designated by ZR being lifted, said first belt conveyor

rectio

being arranged in a passageway DF of the second rack
system RS2. Said passageway DF is made up of twoc normal
compartments RF of the second rack system RS2 between
which the corresponding shelf has been removed. The
toothed belt/lifting transfer apparatus ZHU also makes
manual input of the items WA possible. Provided for this
purpose is a manual-input conveyor HEF which transfers
the items WA in the Z-direction to the toothed
belt/lifting transfer appafatus ZHU, which then, for its
part, transfers the items WA to the first belt conveyor
RIF1l by lifting the toothed belts ZR.

The items WA provided on the first belt cohveyor
RIFl1l in the passageway DF of the second rack system RS2
can be gripped there by the gripping system @GS of the
storage and retrieval unit RBG. For this purpose, the
gripping system GS is pivoted into the position III (see
Figure 1) and, by virtue of the carriage W being
displaced in the longitudinal direction X and the lifting
device HE being adjusted in the Y-direction, is moved
into a position on the inner side of the passageway DF.
By virtue of the gfipping system being displaced in the
Z-direction, the respective item WA may then be clamped
between the jaws BO and BU (see also Figure 5). Prior to

the active gripping of the items WA, the individual tines

of the lower jaw BU are located in the gaps between the
belts of the first belt conveyor RIFl. The storage and
retrieval units RBG can then, in the present position III

of the gripping system GsS, store the gripped item WA in

JhEvinygein| edeBlbhgidaaigasd as



with the result that the itens WA can be | owered on a conveying device with
correspondi ngly spaced-apart belts 5 or else can be lifted by a conveying
device of this type. Furthernore, the fork-like design of the |ower jaw BU
has the advarftad® X839, during | oadi ng~oft% fe conpartments RF (see Fi gures

1to4d4) wthitens, WA |ikewi se fork repovial and retaining ele

retain the itk A the twpﬁftmif?“r%g?%g" YRR R ﬁ%ng%%%?mnﬁgﬁ% t he
conpart nent Is Hiwever | hilyy anmiatgenenif, the t gréppdhgt heyséemvaBSarkkeing
retaining el engnts ar iLvoie o di_s ed. i tJ he

| ower jaw BU.p%?t?ﬁi ghgﬁ}l %sg',sgt hg'nu%% jqzé%'vggggéigg%?i tlggl\%i sde e 8%:-;] Tgured
as a fork witthe &6or-pper and ywetrievad. undit rRBGEoRanoR1ISOMALISA nEhe he

|| lustratg ve 2358 NP RN ol BHEOVLEI ChE' iclotpartanedits/ eRFOlof hen
carriage o#_t e ?i ?'ti ng dzgvi ge HE, of the troll'ey SL and of tohe grieppi ng
system GS ar 4Rt rEpeEs8NEERM BSdny 20 npre detail in Figures 5 and 6.

Tlhe carriage W may beIgri;Mgne¥%ﬁtl gfam;-\ﬁi&ﬁmheﬁ.ﬁelzﬁ tlie Céems Or
el se via a pinion.or a rack. The lifti i ce HE may_ be.driven.yia
geared not or Shi cFems aW?‘aﬁb"e{f‘%npt% gg?ﬁ%‘&é" Véz< naaéalcr?:\'/de%n‘f%ew@'r ank% KU.
The troll ey Placgd2brdelre ajeissedraget md-réteiéval  undta RBG opoved a

(I eaded 00 TGS, qTUBotRRE g VLPChh? 30 0N ool SLABNPH Cladbioiiiecl ¥
1), in front of the corresponding compartments RF of the
first rack system RS1 or, in the position III (see Figure
1), .in front of the corresponding compartments RF of the
second rack system RS2, whereupon the items WA stored

15 intermediately there are actively gripped. This gripping
and the removal of an item WA from an upper compartment
RF of the first rack system RS1 is presented in Figure 7.
After the item WA has been removed from the compartment
RF, the gripping system GS is then pivoted through 90°
20 into the position II (see Figure 1) and is subsequently
displaced downwards in the Y-direction. In the bottom
position US of the gripping system GS, indicated in
Figure 7 by dashed lines, the item WA may then be
transferred to a second belt conveyor RIF2, which is
25 oriented in the longitudinal direction X and is
arranged, in the end region of the aisle, in front of the
first rack system RS1l. In the event of this transfer too,
the tines of the lower jaw BU are 1odated between the
belts of the belt conveyor. After the transfer of the
30 items WA to the second belt conveyor RIF2, said items are
transferred to the discharge conveyor AF, which adjoins
the end of the belt conveyor RIF2 and runs in the
longitudinal direction X. The discharge conveyor AF then
transports the items WA through a wall opehing MD to a
35 pick-up location (not shown in Figure 7). At said p'ick-up
location, the items WA which have been put together in
accordance with customer requiremerits may be picked up or
passed on for despatch to the appropriate customer.
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Rigure 7 shows an order-picking unit for the 30 i nt er medj
order-pi cking of stacks of paper corresponding to the fi E %ﬁ!@ﬂm“m
represented in Figure 1. This three-dinensionally repres

pi cking unit &dén{Eriled8d the rack systens RSH and RS2, whi ch have al r eady
been presented .schematically in Figure 35 1, the storage and retrieval

unit RBG whi Eatemt isdadms| aced in the aisle on the tw guides F arranged

at hal f the hgi ght galadgilaghksy W ighgpartdavilag $95r astaegathlen the
rear region of the secc; rack system RS2, 94P 1839 - -9-

the input conv&f® E2) g PAHPRDYi schar ge conveyor AF. The itens WA
di scharged in -t e orafcnf S Sicdiss of(R:Eﬂp,er RS2} apbicpr i ste, drmanged| dmal ity

O P39 MO e (d10la 0 0 s R aBIC T el DAEC AHSLHES &ndOadb Yaky®

collected™on th |npu conveyor su pp via a curve |ece
a toot hed bel t/ legquipred it & mpbmnlymmuofmem?@@emshr REing in the

l'ongi tudi nal di ecld g dcfér Ofhd Npet £REVSY 'Eﬁ':.td|diéﬂﬁ9[§£épsizﬁﬁ.cﬁp%&hatﬂ§ ZHU

are supplied in the Z- ection to_a first belt canvey RIF1 b

virtue of the tWéaRdRard BBl t%h%ieé%té{#w:'mdﬂ% qutga‘) st d 1% st

belt conveyor aisle between the two rack systems (RS1, RS2) and is
10 provided with a gripping system (GS) for storing and
retrieving items (WA),
- an input conveyor (EF) for the supply of items (WA),
and having '
- a discharge conveyor (AF) for the discharge of the
15 picked items (WAa),
- it being possible for the gripping system (GS) to be
pivoted towards the first rack system (RS1) in the
' transverse direction (Z) into a first position (I), in
the longitudinal direction (X) into a second position
20 (II), and towards the second rack system (RS2) in the
transverse direction (Z) into a third position (III),
and
- the input conveyor (EF) and/or the discharge conveyor
(AF) being oriented so as to adjoin the aisle in the
25 longitudinal direction (X).
2. Order-picking unit according to Claim 1, character-
ized in that the input conveyor (EF) is oriented so as to
adjoin a passageway (DF) of a rack system (RS2) in the
transverse direction (Z), and in that the discharge
30 conveyor (AF) is oriented so as to adjoin the aisle in
the longitudinal direction (X).
3.. Order-picking unit according to Claim 1, character-
ized in that the input conveyor (EF) is oriented so as to
adjoin the aisle in the longitudinal direction (X), and
35 in that the discharge conveyor (AF) is oriented so as to
adjoin a passageway (DF) of a rack system (RS2) in the
transverse direction (2). '



bei ng arranged in a passageway DF of the second ra | d
passageway DF is made up of two nor mal corrpartmentgmmllﬁmm““mb rack
system RS2 between 15 which the correspondi ng shel L § eroved.

The toot hed b8ft Pl 888ng transfer apparatl$s ZHU al so makes manual input of

the itenms WA possible. Praovided for, this puypose is_a jmanual -i nput_conveyor
HEF whi ch trafisf er 9FA8& -PiSkdnga yat & r?&cffj‘cé%tti%ﬁ]ta&"f ﬁy (Gist o

beit/lifting freasfiel eperehes iAddt WdomFeyden(EFPr ants yher tdidalznsder s

the itens WAto the fir belt conyeyor. RIFL by Liffin et I'ts

ZR The itenms“RRVS¥EF dg‘%)of‘lst lliglF)l‘{l‘§F18§|H:F%'C-8§V%?/OI§°F§$§1§+% éeh£|t;:'féti$s:'ts)§geway

DF of the secandtheclongitterdiREA 2 rectaiome(X) i pped there by the gripping

system GS.of the storage g{aq:.rne%ri qﬁitunigcgggd.ﬁ r this pURose. the
Fored 1oht o e I"I?

gri ppi ng éyst mGSTs pi position (see Figure 1) and, by
virtue of thechamaickgsiweskiin thet thel inpuke qeRKaYx (EF) dianstt FRR X

and the lifting 3ay %Eﬁ%é@%szhﬁ? adielatednaqt 8fieYaBbvr@Cth@othéx (lOVed
INnto a pOS|t|0n on thHhe |nn_er side o

. f the passageway DF. rtue of the
gri ppi ng syst 8m beiOFgeF-Ficdeiay i ¥rihcaecAFALRE| 5/ OPfFe C1%5%|Ieac’[’ﬁ“§/e](‘)i E@m wa
may then be clsgnpathhpdv@eizddebjaws s¥drdife Bhhdseetatisvali qurit SYRBE) i or
to 35 the active gripping of the itenms WA, the individual tines of the

| over j ak®BU B@¥iated in the gaps between the belts of the first belt
conveyor RIFl.- Ew® guddege (Mdwhich extend in the horizontal direction

(X) at half the height (H) of the rack systems (RS1,
~ RS2),
- a carriage (W) which can be displaced on the guides
15 (F).,
- a lifting device (HE) which is arranged on the carriage
(W) and whose driven member (A) can be adjusted in the
vertical direction (Y), and having
- a gripping system (GS) which is arranged on the driven
20 member (A) of the lifting device (HE), can be pivoted
into the three positions (I,II,III) and can be dis-
placed in the transverse direction (2Z).
7. Order-picking unit according to Claim 6, character-
ized in that the iifting device (HE) is formed by a link
25 chain.
8. Order-picking unit according to Claim 7, character-
ized in that the lifting device (HE) comprises two cranks
" (KU) mounted to be synchronously rotatable on the
carriage (W), a connecting rod (KO) mounted rotatably
30 between the cranks (KU), and the driven member (A), which
is mounted rotatably on the connecting rod (KO).



retrieval units RBG can then, in the present position”l" I ng
system GS, store the gripped itemWA in 94 P 1839 ”,m'"lnﬂm,m 10 -
one of the co a?t g s RF of the second I ck system RS2.¢ Howewer s by
virtue of thegg_r pglS 8 system GS bei ng pi'Voted through 180[err] in the

direction of ghe a . - Sl L Lt Ld 5 HNg t %: .al so
store the 5 g%ippeégla}tggpﬁ%kﬁnq‘%o%ﬁoﬁ a'.itlﬁ:e corﬁ%ir%(jr’re%?éslﬂ!r:‘ébf t eg?le?gf rack
system RS1. | hzefleinyshatother gonnacidng rod o(KQh isdriven spchtthatya

bei ng put togghBehrkileRC pnihaIc ti¥dd fnPERECHeoEHOA] BRRestebalqYINd
retrieval unit RBG noves 10 , the grippin stem N the position ||
(see Figure 13}9-i nOFASHPICKIRG d’d?’r"e%?ﬁfg? %oﬁ‘ﬂg}?ﬁb‘mé' BF2EREETi r st
rack system Rfze@r ini thhliethestbhfbcekling( ¥ed RRQYr dsljirivenf aanh phtibe
COTr eSpond! N9o£OURA! L (S gl fFqpecond rack system 2. uher eupon e
gri pping and Lhe r eadeal-pdickimg tevht)\aciooading kepSladonpls t ebara®Fesf t he
Femoved 11 om LRECcathaF PAenEor, CopadeEi o] Zolt | (ROP! 18" Belivel Wy NERe jee"
t hr ough 90[ er eradk (KUt ovisha Kistst oshain (evebeliudeivye {RT1)s
subsequepply 12, oOrder-picking unit according to one of Claims 7 to

11, characterized in that the driven member (A) is driven

such that it maintains its three-dimensional orientation

during a rotation of the crank (KU).

13. Order-picking unit according to Claim 12, character-

15 ized in that the driven member (A) is driven at a ratio

of 1:2 by the cohnecting rod (KO). '

14. Order-picking unit according to Claim 13, character-

ized in that the driven member (A) is driven by the

connecting rod (KO) wvia a second chain or belt drive

20 (RT2) .

15. Order-picking unit according to one of Claims 8 to

14, characterized in that the distances between the

articulation spindles (GAl1l,GA2,GA3) of cranks (KU) and

connecting rod (KO) are of equal length in each case.



displ aced downwards in the Y-direction. In the boﬂi“mcﬁw“lﬁmwiﬂ%f t he

gripping systemGS, indicated in Figure 7 by dash item WA may
then be transferred to a second belt conveyor RIF2, which is 25 oriented
in the . | o Fu&?ﬁgl direction X -ard® Ts arranged, in the end region
of the aisle, of .the first, rack system RSL. In t vent af this
transfer too, 1F E’Fﬁ&?@r‘ | c}mtj%ﬁf%ﬁé’?@ Itc?czﬂ%e cb€ ?hg 58 ts
of the belt cbﬁveyxharal&ttaizé& inatdfadr af tixied 13y (Shbrmrh\M:h: ocahebgecond
belt conveyor g f t di,sgharg r
A, uhi ch ad GeBiprdd iy LT LELASVERRY BIERReuDd N2 n R T EnRRNR

| ongi t udi nal §PredihengRirPAngdi S¥seDe (&ﬁiveyér farttebnonr dheofrd viene

itens WA ghr oghbarWafd) OPHdJi D EIQa@ $he 9*\,& ngl 0 sten ((@) sfi@\m in
Figure 7). At said pick-up_lo ave, been:

catiqn, t itens
toget her in aBt5RBERGeOR; tthec&,zﬁ}ﬁﬁ i r%t%h?r’éylﬁecﬁPckﬁdP&bm&P
passed on for;ﬂespehehtm-e‘éﬁ@mwms a{E, TOSIDOEL. 94 P 1839
-11- Patent clains 1. Order-picking unit, in particular for stackable
itens (WA), having - two rack systenms (RS1, RS2) which are arranged in



5 paral l el at a distance from one another and are each equi pped wth a

multiplicity of .conpartnents (RF), - a storage and retrieval unit (RGB)
[sic] which can be_displaced in the longitudinal direction (X) in the aisle
bet ween the t#8 Pad®3dystens (RS1, RS2) and is 10 provided with a

gri ppi-ng systgg&GS) for storing and retrieving itens (WA, - an input
conveyor (EF)BPEFFRRE supply of items (WA), and having - a discharge
conveyor (AF) for the discharge of the 15 picked items (W), - it being

possi bl e for rLRR f.em (GSy to be pivoted towards the first rack
system (RS1) P%ﬁte ebtgggér]fgl\?z)r(%el%qrection (2) into a first position (1), in

the longitudinal direction (X) into a second position 20 (rr), and

towards the sepand-HREKpIERIHY WRID WHIdHE S IANREY RS, did §5dd©fcwXarj Nto a
third position (111), and - the i ngut conveyor (EF) and/or the discharge

conveyor (AF) fR&i RGagkableedtemsadWhd / o8} G nSEREkE| QF PIRET heeTMprises
| ongi tudi nal di t@et i packX)systems O (@®1,pi RERNY whidh @@ dapgahged aim 1,

e ey Eopptanis, A a7 BaseRA Ao (ol REhaP. 804" 40080 "

and in that theeduippederiith a anriMelplidity of compattmenbsa{RFd.adj oi n

the aisle in _ a storage and retrieval u.ﬁit (RGB) [sic] which can be
displaced in the longitudinal direction (X) in the
aisle between the two rack systems (RS1, RS2) and is
provided with a gripping system (GS) for storing and
retrieving items (WA), '

- an input conveyor (EF) for the supply of items (WA),
and

- a discharge conveyor (AF) for the discharge of the
picked items (WA),

- it being possible for the gripping system (GS) to be
pivoted towards the first rack system (RS1l) in the
transverse direction (Z) into a first position (I), in
the longitudinal direction (X) into a second position
(II), and towards the second rack system (RS2) in the
transverse direction (Z) into a third position (III),
and

- the input conveyor (EF) and/or the discharge conveyor
(AF) being oriented so as to adjoin the aisle in the
longitudinal direction (X).

The pivotable arrangement of the gripping system (GS)
permits input and/or discharge of the items via conveying
devices running in the longitudinal direction (X), and

thus permits a space-saving construction of the unit.

Figure 1
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-3%P11 838 device (HE) which is arranged on the carriage (W and whose
driven nenber (A) can be adjusted in the vertical direction (Y), and having
-.a gripping system (GS) which is arranged on the driven 20 menber (A)

o R T
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3/4%
119" Brhgraélckl ng unit according taq Cl/al m 10, character- ized in that the
connecting rod (KO is driven by the crank (KU) via a first chain or belt
drive (RT1). 10 12. Order-picki ng&gﬁé ac ord| ng to one of Cains:7 to 11,
characterized in that the driven r ((pWAB®s driven such that it
maintains its three-di al orlntalon durlngarotatl f the crank
(KU). 13. Oder-pickin It accor dj - . aact 15 ized in
that the driven nmenber (A) is dri Dy the connecti ng
rod (KO. 14. Order-picking unit/ J% cter- ized in
O via a

that the driven nmenber (A) is d,rl .
zed/in t'at the dll tance Bwuveen t he

second chain or belt drive 20

one of Clains 8 to 14@ ao{rl

articul ati on spindles 1, &% (KU) an@@nnectl ng rod (KO
are of equal length in eac,h (3. 9 - 14- 16.
of Clalms 6 to 15, characterized in
ed |n the transverse direction (2)
|s fitted on the driven




5 medi (A" @ £® 0 that the ghppl néi'z/ygfem (GS) is arranged on the
trolley (SL) such that it can be pi voted into the three positions
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