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situated discharge point. 'S.uch nmovements take a relatively large
20 amount of time. Moreover, it is found in practice that a container,

once stored, is often moved about ten times before it is removed

from the storage site. However, each movement usually has to be

paid for, which incurs additional costs. Furthermore, the space is

being used inefficiently, since aisles are needed between the rows
25 for the gantry cranes. .

The same problem occurs in distribution centres, where pallets
°or other hclders filled with gocds are stored temporarily on racks
_comprising several levels. Here again, aisles have to be present
between the racks. and at their ends, for forklift trucks or the

30 1like which supply and remove the pallets. A large amount cf Ffloor
space is therefore needed. However, the pallets are not stacked
directly on top of one another and can therefore be removed
individually from the racks.

A solution known from the trade is described in, for example,

.35 WO 94/06708, which discloses a storage system for bulky holders, in

particular containers used ir aircraft. This system consists cf a
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25 turntables, bends and the like in the network are not needed. These
carriages known from EP-A 0 145 871 are provided with a lifting
table, so that no additional aids, such as cranes and the like, are
needed for loading and unloading.

Disadvantages of this known system are that drives are needed

30 for moving the carriages, and that each carriage has to be provided
with a double travelling mechanism.

The object of the present invention is to reduce the
abovementioned problems, in particular to 1limit the number of
drives and in doing so to keep the construction relatively simple,

35 while the possikility of automation and also efficient utilization
of space are retained.

To that end, the present invention provides a device for
storage and conveyance of bulky holders, comprising at least one
tier, each tier comprising at least one conveyance circuit for the

40 holders, and each conveyance circuit comprising at least two
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circuit comprises at least two, and preferably also two,

25 longitudinal paths which run parallel to each other, but slope from
one end in opposite directions. Transverse tracks which are movable

in the vertical direction form comnecting routes for the holders at

the ends of the longitudinal paths, so that the whole system forms

a closed circuit. The device is further provided with carriers

30 which are movable along the 1longitudinal paths and transverse
tracks. The length of a longitudinal path is such that a
predetermined number (N) of carriers with holders fit on it. The

total number of carriers (M) is then less than or equal to 2*N - 1,

so that a free position in the conveyance circuit is present in

35 each case. This makes movement possible. Since the longitudinal
paths are disposed in a sloping manner, an angle of inclination of

0.2° being sufficient for 8 standard 40-foot containers disposed
crosswise, the containers disposed upon the carriers, as a result

of gravity, have the tendency to move by themselves towards the

40 lowest point, so that additional drives are not needed. In order to
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where said holder can be removed from the circuit. The holder is
lifted off a carrier using suitable means, for example a forklift
truék. A new holder can be placed on the empty carrier and stored
. 25 1in this way.

The carriers are advantageously mobile along the longitudinal
paths, and to that end comprise rows of wheels which are spaced
apart and are rotatable in the longitudinal direction of the
longitudinal paths. Although in principle a limited number of

30 wheels (e.g. 4) will suffice, it is preferable to use a large
_ number of relatively small wheels, so that if one wheel becomes
defective, the entire system does not come to a standstill. The
wheels may be disposed on a common axle or otherwise.

The end sections of the longitudinal paths preferably comprise

35 guides for the wheels, which guides are spaced apart, for example
guides with an L-profile or an inverted T-profile, such as rails,
or guides in the form of a channel (inverted U-profile), the space
between the guides being at least partially open, for a reason to
be described in further detail.

40 The transverse tracks are advantageously composed of rotatable
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position by means ¢f the transverse tracks, before the carriers can

be transferred from one longitudinal path by way of the transverse

tracks to an adjoining longitudinal path, blocking means are

advantageously providéd in the longitudinal paths, in particular

25 for the carriers in the penultimate positions, so that sufficient

distance is present between the holders on the last (lowest)

carrier and ©penultimate carrier to allow the  horizontal

positioning. Blocks which can be lowered in the surface are an

example of such blocking means, which are actuated, for example,

30 when sensors detect the presence of a carrier in the last position.

Spacers between the carriers can produce the same effect, but lead

to an overall lengthening and widening of the conveyance circuit
with the same number of carriers.

The .device according to the invention advantageously has for

35 each conveyance circuit a supply point for supplying new holders

when an empty carrier is present, and a removal point for removing

a stored holder. These points are advantageously situated at the

same ends of the longitudinal paths, in other words, at the head

end, so that the holders can be supplied and removed there using

40 one and the same aid, such as a forklift truck. The supply point
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and on which lifting means for conveying, supplying and removing

the holders are disposed in a movable manner.

The invention also relates to a container terminal provided
with a device according to the invention.

25 The device according to the invention is explained below with
reference to the appended drawing, in which:

Figs. la-le show diagrammatically in a view from above the
circulation of holders in a conveyance circuit according to the
invention;

30 Fig. 2 shows a diagrammatic side view of the conveyance
circuit according teo Fig. la;

Fig. 3 shows a side view of a part of an end section of a
longitudinal path of the conveyance circuit; and

Fig. 4 shows a side view of a part of a transverse track of

35 the conveyance circuit.

Figs. 1la to 1le show diagrammatically in top view the
circulation route of containers C; E representing an empty
position. The direction of circulation is indicated by arrows. A
conveyance circuit is indicated by reference numeral 2, said

40 conveyance circuit consisting of a longitudinal path 4 and a



Figs. la-le show diagrammatically in a view from above the circulation of
hol ders in g mﬂéﬁ/ance circuit according to the invention;, 30 Fig. 2 :
shows a di agra c side view of the conveyance circuitpcremdssig to Fig.
la; Fig. 3 shows a side view of a part of an end section of a |ongitudinal
path of the conveyance circuit; and Fig~ 4 shows a side view of a part of a
transverse track of 35 the conveyance circuit. Figs. la to le show
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cont ai né?n%f E2RRd d88cri Bey " grearer 2det ai |
fromt hxeanmgi:@lkﬁ H’&Iscf)weﬁi _lE ﬁ?attﬁé @?ﬁﬁl} 66‘3}? tYhgnlengitudiral eaght udi nal
pat h 6 4sgot1£}fg ea.ptﬁzSPagmtlysnpmsbfiﬂfe Boagitefinal bhth | gnwest whad pnsition of

the , | dyud] Q%&%ﬁt &4 ar 285 Fisg the ¥>w5£'€' fen@?n Xﬁugﬁﬁ éé"etﬁé‘r riers

wit - co A¥nefs O)g)tuently eac rop one 05|t|on shown in
Fig. iclongdtpdinal; RatRnirt feﬁ %i oA BhJREAF | 985 YatItte thFo‘baré’r&rﬁf t he
| ongi t udital cgmilingrs The €ats | bsuintdntdgntearnedr® @fe cposilkdoh) f ted up on a
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pOSIZQ oparE be lifted up on a vertlcally movable transverse track until it
is above the top end of the longitudinal path 4 and can
subsequently be moved along the transverse track to the top
position of longitudinal path 4. See Fig. 1ld. The empty position E,
which is now situated at the bottom end of longitudinal path 6,

25 will be filled by the series of containers C,, — C; moving under the
influence of gravity, leading to the situation shown in Fig. 1le,
from which it can be seen that all containers C have moved up one
position. The cycle described above will be repeated during
operation of the device according to the invention for the number '

30 of times that it takes for a desired container to be situated at a
removal point 10, which is preferably the position at the bottom
end of the top longitudinal path 4, while a supply peoint 12 is
preferably the position at the top end of the bottom longitudinal
path 6. )

35 As shown in Fig. 3, each longitudinal path 4, 6 comprises a
bearing structure along which a carrier 14 with container (not
shown) can travel. For that purpose, the carrier 14 is provided
with rows of wheels 16 which are spaced apart in the direction of
travel, and of which only the outermost wheels of each row are

40 visible in side view. The wheels 16 of a certain row can be mounted



which is now situated at the bottomend of l|ongitudinal path 6, 25 will be
filled by the series of containers CIO- Cl noving under the influence of
gravity, |e0019748 the situation shown in rig. le, frompeiingbosdsisCan be
seen that all containers C have noved up one position. The cycl e descri bed
‘above will be repeated during operati-og of the device according to the

i nvention for the nunber 30 of tines that it takes for a desired container

to b t uated at h t
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For that pur pose, carrier i s provided rows of wheel s_16 which
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resul ti ngUHeET 138 c Gyphies ?L?Lra\fl\lﬁsl gro‘(/’r%"«? ﬁﬁtﬁ‘ g’df?‘\é\%ﬂ"é’ H‘Eaﬁ’éavfe ¢ Ji’?(l ng the
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of the 8nt & ne‘?‘ Rh efid §ect|on on | a1 nal conpri ses
gui des 2&ertigaiiligbrptavalthefe RBWESR2FPF t3r?e igi F]é%tqudﬁeﬁf ‘Er%ﬁéﬂhe A& nunber
of whi ch raest esporrisrdratabre niideeracofi swireehsed 6o ntke ead B@ eperasipaces 30

are pr es%@ %?té’ée?tﬂ nv,ghﬁql gubg;‘?str%% Lp the r%@QtéE‘a%hQ” &%z&%@ﬁ&f@f

pi ston/c asse S are_disposed vertically bel ow these open
spaced3332 n thRe Pardeor2 @ oA HRELPT ePf £ JorasePLen ‘?’(ﬁcat%f’ol TEEERA0 i s
" mount ed airabhéeedsedd 86 tife daudityiisabrrdBdisi 4, s6chi a&-wdp thatditectdonrot ate

about a Rer Ak shalHe %§a1432,erfséet£ua@ctmégeofrowéa%lleoalgés 3o @Beﬁabl e
di sc 40 extending transv rseJr to tfl}g |tud| gagfﬁ 4
the. dird®eib ﬁansg’FrﬁT)vterr?E % & n%v §éefr RN tfﬁf”&b?e d| scs
40 form loheitydinslepsih t4 é@k§nalaénglmgcﬁ°agt’aﬁipe% Ratke #n Badnwdeed from a
| ongi tzudivaalsapam thel QnagrsidieOioi Rge! ongiiendingl ipaidted, vapcbriiies 20 versa.
on the um}er %]1xed OLe{vp nceghiél qow%4’of %% Egd 16U' 91519&'1' S?of‘iﬁes extend
across the entire width of a carrier 14 and ensure correct movement
of the carrier 14 along the rotatable discs 40. In order to make
the transverse movement possible when a carrier 14 is situated in
25 the bottom end position of a longitudinal path, the pistons 38 are
extended until the carrier 14 is no longer resting upon the guides
28, but is resting with the U-~profiles 44 upon the rotatable discs
40 and is situated substantially in a horizontal position. A
sloping track can be formed by subsequently operating in a
30 controlled manner the rows of piston/cylinder assemblies disposed
in the transverse direction of the transverse tracks, along which
sloping track the carrier 14 will move under the influence of
gravity until said carrier is situated above an end section of the
adjoining longitudinal path 6, after which the carrier 14 is again
35 taken substantially into a horizontal position by correct operation
of the piston/cylinder assemblies and is subsequently placed in a
position corresponding to the angle of inclination of the
longitudinal path 6 and then set on the guides 28 by retraction of
the pistons 38.

40 In order to prevent following carriers with containers from



are fixed between the rows of wheels 16, which profiles extend across the
entire wwdth of a carrier 14 and ensure correct novenent of the carrier 14
al ong the r HOMAFME discs 40. In order to nake the transygfREoagTEN
possi bl e when a carrier 14 is situated,in 25 the bottomend position of a

| ongi tudi nal path, the pistons 38 are “extended until the carrier 14 is no
| onger resting upon the guides 28, but is resting with the U-profiles 44
upon t heressing Adaenar stBRS Friny 14 "é‘itf’lu&’E”étcf’ué‘ﬁt’isicl”%m'fkf%ll"7’55’I B3t HBt i zont al
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carrier th container in the end position and nmaking 1 1npossible for
the | at HéVeRy PeSaAEF At 35589 tor i°f8g’f A°LPBET if8ﬁ,e’§aﬁ’ﬁégr%ali6gg‘r e provided
at the ends of the <carriers 14, and bl ocking nmeans, for exanple bl ocks 48
whi ch can be 5 recessed in the guides 28 and bl ock further novenent of the
next carrier, can also be provided. Wien the last position is free, the

bl ocki ng neans 48 are put out of action, so that the series of carriers
can nove up one position in the |ongitudinal path. Al though the above
description focuses on a storage device for 10 containers, it wll be
understood that the device according to the invention can also be used for
ot her hol ders, for exanple pallets. WD 01/07345 PCT/NLOO' 00518 - 10
CLAIMS 1. Device for storage and conveyance of bul ky holders (Q),
conprising at |east one tier (32), each tier conprising at |east



one conv.eyance circuit (2) for the holders (C, and each conveyance

circuit (2) r| SI ng at |east two |ongitudinal paths (4, 6) 5 disposed
substanti al | #3 el to each other, for conveyance of t e Yodss (C) in
the direction of the | ongi tudi nal paths (4, 6), which |ongitudi na pat hs
(4, 6) each define a first predeterm-nad -nunber (N) of adjoining hol der
positions for the holders (C), while two adjacent |ongitudinal paths (4,
6) of a conveyance circuit (2) 10 si¢Qogsfromthe sanme end in opposite
directions, and.also conprising transverse tracks situated at the opposite
ends of the |ongitudinal paths. and novable at |least in the vertical
directioh, farevicenvipranseomiget hnchotelsreyapney iof t¥dkdi riewidega ofCit he
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(28) for he carrier en spaces (30)
bei ngt%r & fr%t‘iﬁ@eﬁa‘t‘?}ee‘&u Be%pli"f%}:e ﬁlrelﬁét‘/?’&% zi‘(’?&‘o? hFFBEHHEYof t he
pr ecedi nyraxisgense tnzckhi sitvalied B0 thearpmerite endeclod dhe Iwowdbddinal

rot at abl ga@isSCand4oviBheh 2¢ € 1dk8PpOSEd thiae eétﬁrcathedpté&&ohn s and
are rot at abl e about hcgl zont al(cshaft &423 and.in t |tud| nal

di rect i ofi°BFYERC ?r%%at\}érse AP52K! et S EESHHY it 3’ cI A 475 whi ch
a rot at ab¥ackgi sehiAQ Frapsvessef F3aqksoRaR Herameier (5% he?-d%Fspl@t ob? @Ad nder
assens yrfoift)theb.10RgYEGE nACCREEHNT(4,0 &), aiaiad aQko 5coﬂ\1:l’:l:1Whlh§ hat Becdheder si de
of a carrier (14) between the rows. of v\/neelstﬁ(a row ded with qguides

(44) for PERASSAABHES ig=kfd dif & g™ he fot &fa J(“420)"”“th| 1358 | |

[FITTT]T Vieddab¥Wel &lddg [thel 1bh&GitOind] OE34S ROT/ Nﬂﬁh@ﬁﬁ&racks and are
designed to take one or more holders (C), lifting means (34) being
provided for moving the transverse tracks in the vertical

20 direction.

2. Device according to claim 1, in which the carriers (14) are
pfovided with rows of wheels (16) which are spaced apart and are
rotatable in the longitudinal direction of the longitudinal paths
(4, 6).

25 3. Device according to claim 2, in which at least end sections of
the longitudinal paths (4, 6) comprise guides (28) for guiding the
wheels (16) of the carrier (14), open spaces (30) being present
between the guides (28).

4. Device according to one of the preceding claims, in which the

30 transverse tracks are formed by rotatabkle discs (40) which are
disposed one after the other in rows and are rotatable about a
horizontal shaft (42) and in the Jlongitudinal direction of a
transverse track.

5. Device according to claim 4, in which a rotatable disc (40) is

35 fixed on the head (36) of a piston/cylinder assembly (34).

6. Device according to claim 4 or 5, in which the underside of a
carrier (14) between the rows of wheels (16) is provided with

guides (44) for accommodating and guiding the rotatable discs (40).
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- 11 7. Device according to one of the preceding clains, in which the
carriers (14) are provided with spacers (46). 8. Device according to one of
the precediWg0¥#%&#s, in which the |ongitudinal paths (4cTiNLoge@isd ovi ded
wi th bl ocking neans (48) for 5 retaining a carrier (14). 9. Device
according to one of the preceding claihgs, provided with a supply point
(12) and renoval point (10) for feeding in and renoving containers (O

respect |, vel y, vll%e Pf‘cva % FOEDIHNGe | OgﬁeQJ.dg 8 cPL&EedE NOCI A WRe N Whi ch

the 10 supp P rempoval pol nt are situated at the same
end of cherieshg %ﬁ]d?ﬁ%lprﬁé{f‘ﬁ%‘i (‘”&th6’)‘°aé‘Frfh@G evice. 11. Device according to
one of she peded accardangsto ionewhf cthet Ipeecsiipg! plapmisnt if1@)ichndheenoval

poi nt ( }%% g{lg 2t a&a&ﬁg‘ &, %heafen%rehdédhelwrmomﬂ@a{leaagthﬁa)({torG) wher e
the heig t

erence etvveen 15themis mnimal. 12. Device according to
one ot FRERIBIBEAIRGTEFRiME) in which a detection systemfor detecting a
uni que sode Derlpemurd1M|®hoagd@ th€syrecsdphacdaing Pieuidrst witp. 13.

Devi ce ch%ﬂwgpéﬁton@z@f anBe RReeLdi palirdt! aj18, fdr Wieabngach az@
conveyance clreuit arallel longitudinal paths (4, 6),

and eacﬁe‘ﬁvéf‘g(%pf)tasfﬁn’f)sr|‘gzsressé’\?8ra‘f onveyance circuits (2) di sposed next
t o eachl®t hdievitd agxording fex @ngi pf the FnecAinghelpitse edrntpichaiths,

pr ov{ glegupdatyh pogm{ ufitzh e an€ Oretyval , podritC(10PVese adingtedcst stheplsgmand
renoval é)l r}t th%?,?“égtud]lq’;‘log%@ﬁ sCenveyapsea.ai hCi de (2), and over which

lifting® onveyi n ders are disposed_in a novabl e manner. 15.
Devi ce &bcorQﬁVﬁﬁet%CQﬂ‘TQl’E‘ﬁ ‘i%@nﬁrgﬁeﬂ}engrﬁf g, S1#Whi R PSR $BRond
pr edet esapprgdpointhan2{ Mndofrenavali @psny 14p) nanabiiguatshgtt biee dndngft udi nal

pat hs a%tfo?ﬁavféﬁﬁﬂ Lacks (6 eaqua,hew i aRibhe S0eddresite PEAYRLRT M ned

number der positions of a |ongitudinal path (4, 6) adjoining
eachtdt R 1§i PR™8he. 16. Container terminal provided with a device
accor di hg. t ddeyrige oficcanddngr & et P ic| enpreqsdirgl Flping,| |inq@high 1311111 * ¢

L RS detection system for detecting a unique code is present, which code
(Ca) is placed on a holder (C).
13. Device according to one of the preceding clalms, in which each
20 conveyance circuit (2) comprises two parallel longitudinal paths
(4, 6), and each tier (32) comprises several conveyance circuits
{2) disposed next to each other.
14. Device according to one of the preceding claims, provided with
a further conveyor, which moves along each supply and removal point
25 (12, 10} of a conveyance circuit (2), and over which lifting means
for conveying holders are disposed in a movable manner.
15. Device according to one of the preceding claims, in which the
second predetermined number (M) of carriers (14) movable along.the
longitudinal paths and transverse tracks is equal to twice the
30 first predetermined number (N) of holder positions of a
longitudinal path (4, 6) adjoining each othexr, minus one.
16. Container terminal provided with a device according to one of

the preceding claims.
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