CONVEYI NG SYSTEM TOWER STRUCTURE W TH CONVEYI NG SYSTEM AND METHOD FOR
CONVEYI NG CONTAI NERS W TH A CONVEYI NG SYSTEM Techni cal field of the

i nvent i orwOhelquse®ent invention relates to a conveyi ng ®¢sisepcanenrzi ng to
the preanble of claim1l, a tower structure conprising a conveying system
according to the preanble of claim 10, and a nethod for conveying
containers with a conveying system according to the preanble of claim 13.
Techni cal background When cultivating plants, the plants are e.g.

cul tivat gghy efmﬁyf 51, TeveR Sﬁrlﬁﬁ'é’P@RE”WIT‘ﬁ'dGNVE@PINQPé?STﬂ@MDaV e

pl aced |n e . trou s on’the greenhouse floors which troughs aré renoved
fromthe I\@E”éH@ﬂn)F.@R QONN EIYHN(bC@NEAWEé{S B A GIONHWENINAGSYSTEMy.
custoners. In order to sinplify the transport of the troughs it is known to
use conveying systenms in the greenhouses. A conveying system for conveying

of pl ant Fepgmis oM dfthERvéndy 987 Al . A device for assisting the growth
of plants is shown in GB 922 293, where the device conprises a tower

strubture occupyl ng little space where containers are fed in at an inlet at
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spi ral | y tovdristrictufecosipristigld €orde ginp dyerfi @Biording oo tHqu"reanﬁble of eldirh 0, dndl a
provi ded for feeding the containers to the inlet. probl emw th con eylng
syst ens &tethadelonpeEyiRgsonBHISE Withg cPRVayHIE symgyacrceWm&f@ the prepmbled]

power ful 4 ?Dtor as they nove all the troughs at the same tine. Sunmmary of
the inventionThe problem of conveying systems requiring a relatively
powenf ul nDtor is solved according to the invention by arranging a
conveyin zﬁ%‘ ned in the characterizing portion of claim1, a

t oner st E%ﬁ% ing a conveying systemaccording to the
character|2|ng portion of claim10, and a method for conveying containers

with a conveying system
When cultivating plants, the plants are e.g. cultivated in greenhouses having transparent walls

and roofs. Plants are placed in e.g. troughs on the greenhouse floors which troughs are
15 removed from the greenhouse when the plants are ready for shipping to e.g. customers. In
order to simplify the transport of the troughs it is known to use conveying systems in the

greenhouses.

A conveying system for conveying of plants is shown in EP 1 407 987 Al.

20
A device for assisting the growth of plants is shown in GB 922 293, where the device
comprises a tower structure occupying little space where containers are fed in at an inlet at the
top of the structure, and transported along guiding means to an outlet at the bottom of the
structure, where the guiding means is a track arranged spirally within the structure around a

25 central pillar. An elevator is provided for feeding the containers to the inlet.

A problem with conveying systems of the above mentioned kind is that they require a

relatively powerful motor as they move all the troughs at the same time.

30 Summary of the invention



according to the characterizing portion of claim13. By that the conveying
system tower structure and conveying nethod of claim1, 10 and 13,
respect i WeDyo10¢138927i ses an inclined track and a conveyi RgTSE200000@72 anged
to travel down the track, the conveying device conprising a container
noving unit nmoving only one container at a tinme only one step up the track
during the downward travel of the conveying device, the advantage of
achieving a conveying systemonly requiring a relatively small notor and
occupyi nerhk ptdblén %pe&ﬁveyﬁl %z&@{'nﬂ %&kmrh RlativBE poeeful if¥ori$ sdlfeddResidMge t O
keep substantially all of the track occupied with containers at any given
time. Br itethedeentippby @nanﬁlnglaamwgmmetemmsmlm@% inythe [chiyacigegiag ppewniod nor e
det ai | be h re erence
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schenat i ﬁahion of cleiifaW0pinda inetked foi douoeyiﬁg c@nainarse;ciﬂmeyomgymg sysem Figure 2
shows schematically a view of a conve g devi ce according to a first

enbodi meaecosding I*féﬂlier?\llérﬁf?‘ieﬁﬁlngppﬁlﬂné’fﬁ Ws schematically a view of the
conveyi ng device according to figure 2, and Figure 4 shows schematically
anot her view of the conveying device according to figure 3. Description of
pr ef er r e@yahdtahié cmme;zingisgnera, tbwehstnetige Iaadradni\@aidgynah@d eficlaiin &, 1t0candrl 3,

t t 2 d ) 4 f | ant As th
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spiral |y abinghd me%% Akt E@n%ﬁ’éi\ﬁ‘é a SérithiabhBvidg ublt %{(ﬁ/ﬁl?) My ofle Q(bdtiuﬂér a0 is

arranged to support e track .g by that the track is spiral

ar r afged adimpuordy ancistep up thettoack d@eng rth¢ depvhwand tmel/@ﬂth‘# ﬁortmwng@lmce,st gucture

2. The to er str ure 2 prefe has ,a substanti aren surface
e gy e

sinilar eﬂ?"é@ﬁ%@%’ g“%sﬁ’ S YY FETIgF 1 th €% 0 reach

t he pl anb&cu@ymgtlmlé\ spdde id ARiedSiHcnGlt tHeGame tindit & pdssibR tb ék\éemglb@iaﬁﬁalypﬂhd s
inserted therein. The tower structure 2 nay be done shaped as shown in the

figure offHgreckhreeupiad Wish eoniaingigahanty giNebémore similar to that of a
traditional greenhouse. As is shown in the

15 Brief description of drawings

The invention will be described in more detail below with reference to the accompanying

drawings, where same reference numerals are used for similar parts, and in which:
20 Figure 1 shows schematically a view of a tower structure and a conveying system,

Figure 2 shows schematically a view of a conveying device according to a first embodiment

of the invention,

25 Figure 3 shows schematically a view of the conveying device according to figure 2, and
Figure 4 shows schematically another view of the conveying device according to figure 3.
Descripﬁon of preferred embodiments

30

Figure 1 shows schematically a view of a tower structure 2 and a conveying system 4 for

plants 6. As can be seen from the figure, the conveying system 4 comprises a track 8



figure, plants 6 to be grown are inserted at an container inlet 11 at the
bottom 12 of the track 8 in containers 14, preferably having an open top
such as twougtwi3srays or the like, and are renoved at aRCESER@OOER7DUL | et

15 at the top 16 of the track 8 using e.g. an elevator system (not shown),
I.e. the plants 6 travel up along the track 8 in containers 14 which
containers 14 are conveyed up the track in a way which will be descri bed

nore in detail below. As is shown in the figure, the track 8 may be

arr anged afrén Dy&Yerﬁlﬂ? sPiraliD itlihb@withitethe wek 8tructlre 2 PrefbrabBnh pilene is4 up

t he track, ere the tigure shows conveyin%%of three 18, 20, 22 rows of
cont ai neeyargadde suprosiche taked. e Bybyithatithe Hacks§ jsispirallparpangsd aeanad and fixedjto j t

i s possihl | r i's
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t he t owekubssiantially ranspasons siafre fsimilae t@ that of a geentamse itcorded fat swnligindo b her
simlar systens such as tenperature and humdity control systens and

syst éms PBle tp frach dischlRfs §rvg in s leMet SRR e a|fragwdlawﬁ£e%%%smg nspEgd ar e
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hol | ow, ereby the above menti‘oned systgns may at | east partly be arranged
wi t hi n t meorppblygondl Ghape mordsimilay tpthet ef s traditieral gyenbowse. &5 tashewa is Hews

schemati ¢al | vi ew of a conveyi evice .24 a dj to a first

boar renEuts PRAS o e wh A ireart of b piitaifs 85 T LBE ohfiod B ek ¢ ne
track 8 ijgcaHiiafgad, ﬁ@fe@m?/ﬁxviﬁ@bﬂppaﬁop@mm& tffughtthy Aanslikd ad@ afdhe track
8, but by arrangi ng several conveying devices 24 abreast of each other,

nor &0t hamerenedrapan tontainecenilesl hat de top Hugf the tragh§ aying ewpar plevatpneistedr as i s

shown in figure 1. As LN £1gur o rj t
ui des. 2609 380G 6ra® BRaRBRED b Aok e Eocks haBubl R I Ln ERROGRRI,
two gui dage cveysd iy the atclaihgeday whivhppdirte debeibed midt iredaail BeloWhe conveyi ng
device 24 is driven on the beam 30 and is al so preferably supported on the
two guides 26, 28 in order to keep the conveying device 24 on the track 8.
The gui des ; . ek | 11 ar
(not s ho&%lg %Sov%nglﬁftﬁg ﬁg@:%éﬁlgsfe&ﬁ@ 4y BEAR dbnbty 6k §:10nbre GBI St rofd
15 18, 20, 22 of containers 14 up the track, where the figure shows conveying of three 18, 20, 22

rows of containers abreast each other.

By that the structure 2 is tower shaped, it is possible to grow a larger number of plants per
ground area than is possible in traditional greenhouses.

20 _ '
It is also possible to arrange within the tower structure 2 systems for e.g. irrigation, ventilation
and other similar systems such as temperature and humidity control systems and systems for
infroducing growth-promoting material and insecticides that are commonly used in
greenhouses. Preferably the above mentioned pillar 10 is hollow, whereby the above

25 mentioned systems may at least partly be arranged within the pillar 10 in order to protect

these systems.

Figure 2 shows schematically a view of a conveying device 24 according to a first
embodiment of the invention. In the figure is shown an embodiment where the track 8 is

30 arranged to convey only one row 18 of containers 14 up the track 8, but by arranging several
conveying devices 24 abreast of each other, more than one row 18 of containers 14 may be

conveyed up the track 8 as is shown in figure 1.



A very inportant advantage of the invention is that the containers 14 may
be conveyed up the track 8 using a | ow power notor. This is achieved by
novi ng orocoryaseer 14 one step at a tine up the trackP8TISE20bioetr7a
cont ai ner 14 can be conveyed the whole way fromthe bottomof the track 8
to the top of the track 8 during such a4period of time which is needed for
the plants 6 to get ready for delivery as will be described in nore detai
below. In this way, the plants 6 are mai ntai ned under ideal conditions and
protected during their initial growth phase. The conveyi ng device 24 noves
one container 14 one step at a time, by that the conveyi ng device starts

f r om t he Asayn bt sednantfignok2,8hairack hreameprises twougnides 26, 28weag odeheam A6 foreack 8

and at the tinme n_passi ng bel.ow ntainer 14 noves..the contai ner
T one stoy 15T ehueidd whaE TEREUIN b SR PREd . IPESL Ao e
conveyi ng4deld évesinpasvit€a4 aftiveh onltigd beam 30 ardie alsbgﬁéfe&blﬁ SUPpEIsHl @i ther
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as describe OVE. conprises, as nenti ove, two guides
26, 28 on which the containers 14 are supported, and a beam 30. As the
track 8 is inc¢clined and sl opes down to . the ri%ht Rin the E%gure, arriers

32 are art¥iydaPeien advapiaeqof thegnvention s Batie Coyalier dinay hecoysy tRthe 14
fromsli %g@lgg %F‘i‘g@ a6 Sg(ﬁépﬁloﬁ)r.( TRis i W hidvBd by Bl(ﬁf"ﬁl%(ﬁﬁrbohﬁjﬁQFQHOhg Wephtal N

order to be top the containers 14 past the carriers 32 up the
tradk 8 (ine upthe tratk 8 by adhichemcontainehlet dandpgrcohvayied theawhole vary Iponaiths beittot abl vy

fixed aroynd a pivo Xi S .A to e, gui des 26, .2 nd are, provid ith e.g.
springs SEHF&WE&%@?‘:’ PQf\tlpﬁitﬁaﬁkijélgmgﬁga‘c%mrfoé&fgﬁ%wéﬂ’hdﬂ{leep?(gﬁqr\t%hee
surface ofantd@rodpé f@dy 26 debiSery Ba Wil b AescEbed ireMmdreddetall Belowinl this Way, fiecker
arnms. The carrier ends 34 are pushed into the guides 26, 28 with a pivoting

novenent plapts tharetmaintringd ppderideat eenditionsrasd protegied dwringotheisinidalgrawthphase.over
the carriers 32, and are thereafter again pushed out fromthe gui des26, 28
with a pivoting novenent down the track 8 by the influence of the springs
or @aeunt gheRbaVdyingdeeitet2denovsioat Dertaihér hsnemagsad tirhe byahatitke caiveging4,
whereby the carriers 32 prevent the contaipers 4,fron1s|id'ng iﬂ?ﬂ he
track 8. device starts from the top of the track 8 and thereaiter works its way down the track 8 and at

the same time when passing below a container 14 moves the container 14 one step up the

track 8 as is described in more detail below. When the conveying device 24 has reached the

bottom of the track 8, the container moving unit is kept retracted so that the conveying device

20 24 may move below the containers 14 all the way to the top of the track 8, whereafter the

conveying device 24 yet again begins to work its way down-the track 8 as described above.

The track 8 comprises, as mentioned above, two guides 26, 28 on which the containers 14 are
supported, and a beam 30. As the track 8 is inclined and slopes down to the right R in the

25 figure, carriers 32 are arranged on the guides 26, 28 in order to prevent the containers 14 from
sliding down the track 8 (to the fight R as seen in the figure). In order to be able to push the
containers 14 past the carriers 32 up the track 8 (to the left L as seen in the figure) the carriers
32 are pivotably fixed around a pivot axis A to the guides 26, 28 and are provided with e.g.
springs or counterweights which push the carrier ends 34 out from the surface of the guides

30 26, 28. Thus, the carriers 32 are similér to rocker arms. The carrier ends 34 are pushed into
the guides 26, 28 with a pivoting movement up the track 8 by the containers 14 as the

containers 14 pass over the carriers 32, and are thereafter again pushed out from the guides



The beam 30 is arranged between, and vertically bel ow, the guides 26, 28.
The conveyi ng device 24 conprises a travelling carriage 36 with wheels 38
whi ch whewb=088138me supported agai nst and roll on the beamiSEQ09Bvate2
supporting wheels 40 are arranged on the travelling carriage 36 and
protrude down adjacent to the beam 30 i order to prevent the travelling
carriage 36 fromfalling off the beam 30. The travelling carriage 36 is
provi ded with supporting arns 42 that support against the guides 26, 28 in
order to Jgupg Reth aPivding A6vdnitat HowN el trdel 805y the atffuedbe 60thé Btingstorwi | | not
fall off the beam 30. 'Fhe supporting arnms 42 are preferably provided with
wheel s 44oumgrweights sibpp8ietcoatpinend ¢ howpassedathe sairienerds g whatebpi dha casigra P2
surfaces 50 r ' [ 6 The travelling carriage 36
and its %ﬁ%ﬁgfﬁg%é&gﬁﬁéy%gﬁgégﬁg%ggﬁﬁaﬁﬁ%%még%itioned bel ow t he bottom
surface of the containers 14 and may thus travel below the containers 14
W thout com ng into contact with these. The travelling cagrjiage 36.is
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36 noves ch@idpB86 ot allihg S¥f tHeSchndBo. ?hé'ﬁ’_ﬂ@elﬁﬁ%cérﬁ%é@@is pfbdded WRhCONVeEyi ng

device 24 conprising the travelling carriage 36 reaches an upper container
14a16n t iseppartingaBnsd? that wppert agangt shenguidesdd, P& insendpototfurherystabilizedhe des 26,
28 and carriers 32, t Q t C i e i | ow t he
upper co ?ﬁ?@@gcTﬁ??e?Sg&ﬂﬁkgWﬁhgfpﬁﬁéﬂ§%§¥§%%3§'ﬁ%%ﬁﬁ%éﬁﬁﬁyﬁ%ﬁgngﬁnged on
t he traverdterablycibvidad ovithovizrbsEs 46 ea0vuppos: agpipey veetical surfiees 48 andvhen t he
travelling carriage 36 passes bel gw said ugper contai ner l1l4a. After. the
passage &Prigentdl supfaess Wgreneriesly ehthe guides 48128 The gayeljpeeatiages @%5{ i3 of

t he cont gj . | ' ' L& h isnar s
148, " 1ab iR by B dif bisifiret IRIEDEE HORoRSHERTp HEc GRS
contldi neraad by, thistiraviehbeletthpomttainers tlAavithopeconsing tistb wentact with these. The

travelling carriage 36 is arranged with at least one drive wheel, e.g. a toothed wheel,

preferably arranged inside the travelling carriage 36 as will be shown below which wheel rolls
along the bea_lm 30 and comes into engagement with a toothed surface 52, e.g. a rack, on the
beam 30. In this way it is possible to determine the position of the travelling carriage 36 on

20 the beam 30, and to drive the travelling carriage 36 along the track 8.

The travelling carriage 36 moves to the right R in the figure down the track 8. When the
conveying device 24 comprising the travelling carriage 36 reaches an upper container 14a on
the track 8 which upper container 14a is supported by the guides 26, 28 and carriers 32, the
25 whole of the conveying device 24 moves below the upper container 14a, i.e. whole of the
container moving unit 54 arranged on the travelling carriage 36 passes below the upper
container 14a when the travelling carriage 36 passes below said upper container 14a. After the
passage of said upper container 14a at least one engagement device 33 of the container
moving unit 54 is firstly pushed up between two containers 14a, 14b and secondly pushes on
30  the upper container 14a of said two containers 14a, 14b thereby pushing the upper container
14a one step up the track 8 past a pair of carriers 32 as described above. As described above,

the carrier ends 34 prevent the upper container 14a from sliding down the track 8 after the



14a one step up the track 8 past a pair of carriers 32 as descri bed above.
As descri bed above, the carrier ends 34 prevent the upper container l4a
from slidvogotomsozrhe track 8 after theupper container Pda/SEa®9pansed over
the respective carrier ends 34. After this, the above process is repeated
for the next container 14b. The containét noving unit 54 is preferably
connected to the drive wheel on the travelling carriage 36 via a |link
mechani smwhich is adjusted to the space between the respective containers

14a, 14b 2pék donfairfed#h BhSpadsedSiiRP Helrbdpdctiveasatrit RAHAB N A fier tHi8, thd 4bovenher eby
t he above pushing novenent is executed automatically as the conveying

devi ce 24ressspisirepeatsdifpethe naxtedontaingr d 4b.r ThegenRinemsvingievihS4 kkdreferably 8. By
t he above pro s..the contain r . . '
wy whor SoBAEEAR e e AT o Betsat e SRS Do VP 4 R MCBRIRT Bnibng0e 12

carri ers adpised té iR spachetWedr e edspedive @vhtathetsBla) b4 arioht aadfiers 324b in turn
to be noved one step up the track 8 to said unoccupi ed space, whereby the
1
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cont ai ner novi ng eactl vate |rF t he contai ner
nmovi ng unhd trickd8nByhthe dboveeprodess itherdvertandrs ¢4 atehrmovadmpethe tigckiend byeolinmay be

noved all the way u he trac wi t hout comj I nto. contact. with

Cont ai ne MGk IV AP | fRdoriss A5 PP SRR REP-COMELFHEE A g
uni t 54 itge LA §ithfeby WAb®the&hdneof@iiRt | Min thrrf 18 Heltoddion® sl the track 8

whereafter the conveying device 24 again begins to work its way down the

tradk 8. tFsayjdusolupiedwpacsciwbensby thelttagk 8 ay abimsk is $ubstanhislby¢amapletelyi aseupiad

according_ to fiqgur The fi .e shows enbadi wh t heotravel ling
carri age%gbcoﬂtﬁér%és ﬁé}ﬁ’&',lgeq,\t,ﬁggﬁg%[gyg Eﬂ?gea?€§8%§gl‘eﬁog%e% Of;t?lgérﬁgkeé’ t|§1§115i de the
travel i REnt@iet mRgmgdmitvY is Aesbiivied 8leb) dedupling thedBatained Mdvitey uHitdRemshele
of the travelling carrjiage 36. The figure al so shows the container noving

]ch!‘li t 54 niye Wheshehereafter Ssrroavendng deiics demeay fe moved all dbe way uR e Facki, t he
| gure, LA {:ééﬁi&lﬁ’{?ﬁglcoﬁtgcf @g@;&@@;@g\gxt ey rﬁgatvigqmgéﬁwgf hehAL B&he MOVI NG

unit 54 via a nmechani sm 6 rotates, the
contlai nerconmainen howingtunitds4nie ugsin hetivataindg.fiyrdolaplihgit o thegirive evhenl, whbfeafter

arranged on the travellin arriage 36. .
g the conveying device 24 ggaﬁn E)egméJ to work its way down the track 8.

Figure 3 shows schematically a view of the conveying device 24 according to figure 2. The
figure shows an embodiment where the travelling carriage 36 has a drive wheel 56, e.g. a

20 toothed wheel, arranged inside the travelling carriage 36 which drive wheel 56 protrudes from
the under side of the travelling carriage 36. The figure also shows the container moving unit
54 that pushes the containers up the track. As can be seen from the figure, the drive wheel 56
is preferably connected to the container moving unit 54 via a link mechanism 55, 57. As the
drive wheel 56 rotates, the container moving unit 54 moves back and forth along a guide unit

25 58 arranged on the travelling carriage 36.

As can be seen from the figure, the container moving unit 54 comprises at least one
engagement device 33 of similar kind and function to the carriers that have been described for
the guides, which engagement device comes into engagement with the downwards the track

30 situated edges of the containers. Thus, in order to be able to push the container moving unit 54
past and below the containers down the track (to the right as seen in the figure) the

engagement device or devices 33 are pivotably fixed around an pivot axis P to the container



As can be seen fromthe figure, the container noving unit 54 conprises at

| east one engagenent device 33 of simlar kind and function to the carriers
t hat havewbeery/demeri bed for the gui des, which engagenmeR®CTEE009000202€S i Nt O
engagenment with the dowwards the track situated edges of the containers.
Thus, in order to be able to push the cohtainer noving unit 54 past and
bel ow the containers down the track (to the right as seen in the figure)

t he engagenent device or devices 33 are pivotably fixed around an. pi vot

axis Pt (?n&\}i‘ﬁ'g GRADEAsRHY I50MdNGe PrvideAWe &1, spRnddét @ufitePiA¥hEd Sehidh %&h?h&-
springs or counterwei ghts which push the engagenent devi ce ends out from
t he surf aogagemenhdeviesrends A& ounisomribe suface ht’)g@icngtaﬁ&r mplying, unitfwusing 2§ e ment
devi ces artﬁ simlar ttéﬁ“f rocﬁa'r A artTkrle kepg%%eg\aﬁntndevringet aeengse esgs %e
pushed i nt'o>t B RESBE AP NS VISV ar oY 4B %S ﬁg "Wt K g(ggep‘i Vot Hd: FOVenent

up the tpacyushyd infetHe@phRiRe hfovat dnithobSipSi5Reith APivoiigg Hovemert upake aackoel ow
the containers 14, and are thereafter agaln pushed out fromthe container
novi Bg ubytthhennigingys s thgicontaznep maying itk rasiastbelaynhecaatainescld, gnggret he

R

i nfluenc ' [ : . . ASHEN; i ce ends
35 has pgléeg‘ié%%e? %%aigyﬁ{l%?r?g# ﬁ§%&ﬂéﬁéﬁﬁ%g§ﬁ}b§gﬂgﬁggé§§%@ggew cgismg@l may push
t he cont andvefmenfldowipthichack Bagkhe miflyeiie of thdrsprings ohevwmitdraaighys winaither vi ew
of the conveying deyice according to fiqure 3, According to this |

enbodi rreﬁpgagarrseﬁm?qvwa Bk 5 Bas Passeckihe sotainer, 4 WikEbthe ShapRemPntsis Vi3t hus
al so the eonhdh BRY coRRYARY 14 0h theathckl Al M5 1. Conveying system for noving
containers”('14), the conveyihg system (4) conprising an inclined track (8)
andl&t | east one conveying device (24), characterized in, that the track

(8) has an container ,inlet 11), at.th ottom/(12) and an.,contai ner, outl et
(15t e Bopovsispemaicatrahote e by e iube bR Resel BRBEa 1o
travel dowRofdilg fohRislehiolinidht, AdchlCABRFiES DFotr G0V IR driRRWIE] 56 bid (Hod)

whi ch after passage bel ow a container (14) noves the container (14) one
step up (@isp theheontaipering@pg unikd4conveyi ng devi ce (24) thus novi ng one
container (14) at a tinme one step up (L) the track (8) during the downward
travel (R) of the conveying device (24).




2. Conveying systemas clainmed in claim1, characterized in, that the track
(8) conprises two guides (26, 28) and a beam (30) for each row (18) of

cont ai nerwoQawy1380er e the two gui des (26, 28) are arramgE$SER@osuppnrt the
containers (14) and where the conveying device (24) is driven on the beam
(30). 3. Conveying systemas claimed in8&laim?2, characterized in, that
carriers (32) are arranged on the guides (26, 28) in order to prevent the
containers (14) fromsliding dowmm (R) the track (8). 4. Conveying system as
claimed iy ghpd m 3, characterized in, that the carriers are pivotably fixed
around a pivot axis (A) to the guides (26, 28) in order to be able to push
the containers (14) past the carriers (32) up (L) the track (8), by that

t he carrl er ends. are arranged to into the i des (26, 28)

W Do iR By ot BB RelirlaR 5 Sy Phe sholip ) it ancs) | e
contai ners jndHnedRARE (V1 aft tbastaﬂiercbﬁv ifg3ddviceand), @hﬁra%td’rﬁ!%ﬂﬁﬂ tha thogagaf t er
agai n be pushed out from't ui des 6, 28) with a pivoti ng novement down

(R) Bhe trd@khisn eoptaings mlﬁtfqlg)swdhe bq’tt@pmi@@d@nce@tamb?m ko at thedep t he

cont ai ner i I 32
rovent t he BLatRaEEEey e OLE (CBI 16 et o T BOGRRY IR Rl i (52
Cﬁnveyl ng Soodipeisess c@dtﬂ';leiadovmg ani (5f) whieh mﬁteraaagsagdbelowaer ?nﬂta&nérm@) rhnvest hat
t he conveyi ng system (4) conprises evj ce, (24)_ co r|5|n

ravel 1 ng BRFoNagE (oIne P Gonbe HoGoRIAh Lo ers SR Ia D B ML

drive wheel, | | “gp@ ed
in, that the }@1 M%%Ygﬁhﬁg)lns%)é%%ﬁ{r?ég (talfjé tt?dgﬁﬁ)eddgg%t gilenr&gr%mrmw {rﬁg‘%?p’t ’
(54)0via a cbfthkcthmgldeméw;) 57) whereby the container noving unit (54)

is arranged to nove back and forth along a guide unit (58) arranged on the
travelling carriage (36) as the drive wheel (56) rotates, where the

cont ai nep, r@am? ng%yﬁteﬁl%)cmﬁe@m A&t ﬁtchlaeaaénmneﬂﬁaﬂ@rtﬁak é@e;\smsé&)
whi ch engagenen evi ce cones into engagenment with the downwards

the track stiwouguides (2683 a@d a bean €¥Ntfer each sow 1L8) of gentatnersd fHhgvhsre thpewo

contai ners é éle}s (26, 28) are arranged to support the containers (14) and where the conveying

15 device (24) is driven on the beam (30).

3. Conveying system as claimed in claim 2, characterized in, that carriers (32) are arranged
on the guides (26, 28) in order to prevent the containers (14) from sliding down (R) the
track (8).
20
4. Conveying system as claimed in claim 3, characterized in, that the carriers are pivotably
fixed around a pivot axis (A) to the guides (26, 28) in order to be able to push the
containers (14) past the carriers (32) up (L) the track (8), by that the carrier ends (34) are
arranged to be pushed into the guides (26, 28) with a pivoting movement up (L) the track
25 (8) by the containers (14) as the containers (14) pass over the carriers (32), and are
arranged to thereafter agéin be pushed out from the guides (26, 28) with a pivoting
movement down (R) the track (8) by the influence of springs or counterweights when the
container (14) has passed the carrier ends (34), whereby the carriers (32) prevent the
containers (14) from sliding down (R) the track (8).
30



7. Conveying systemas clainmed in claim®6, characterized in, that the
engagenent device (33) is pivotably fixed around a pivot axis (P) to the
cont ai nerwonviongsani t housing (55) in order to be able POT[SESINNET2
container noving unit (54) past and bel ow the containers (14) down the
track, by that the engagenent device ends (35) are pushed into the

contai ner noving unit housing (55 with a pivoting novenent up (L) the
track (8) by the containers (14) as the container noving unit (54) passes

bel ow t hg coptwl R ssterras clafdd & SnfdRIBES th &lih%@ﬁ?fz@d iRdRitthde pushed
out fromthe cohtai her noving unit housing (55 with a pi voti ng novenment

down t he treieyi8y syspemn 4 qomnruemeorryﬁymgrdcwgs () comprisiog wdiayblling wamiage he
engagenent i ce ends has sse aln wher eby t he
engagenent @gxf%gg”s(‘%?g?f%m&fgﬂ %gﬂ@&%@ﬁlﬁ SVELY %ee(ﬂpSé 'he track (8). 8.
Conveying systemas clainmed in one of clainms 5-7, characterized in, that

the travelling carriage (36) is_provided with vmth wheel s (38) whi ch wheel s
(38) Sar e 6s UppEY RS sagtamr?étclaam io¢lpiny p, ehasagierizgd mghat theirive yehes) (§6) is
supporting i nd
protrude do%,/\“%?'ﬁa ?%{ggtg% ?ﬁtgltn ea%q’?gg 4){1%%?13%?&{&68%@%% Se}?ﬁ'géxt%r@é\t/}%l l'ing
carriage (3éntdineymmdvang umg(SH) is arfmghcéwméﬁ)l)ackraddifdmt albhga gnale ainiti(H8)

carriage (36) |s al so prolded W t t hat s port
agai nst t heATfpggden thegravs Wg.%ga&g) %'fel.fi SF‘?t%t@S’t vel l'i ng

carriage ( 3&%ta?ner%\)(§g/ RO (Y SbAPHAS af a0 eh?agaﬂﬁnptflev%eamg)swﬂlcho 8,

characterized 1n, that the conveying system ( I's arranged to convey
contfldi ners e{ngagemm depica (@39 cops int@enghgementsyithithe downfvardsdR) thevtegckng  of

I , ch d h . [
Conveyi ng <aemerds sl reniRhes FOURER PR b e i TEN R’ Tack (8)

is arranged spirally inclined within the tower structure (2). 11. Tower
structure as clainmed in claim 10, characterized in, that the tower

st ruct ur &- (Synvesing systemrasiclaimpd (1 elakm b characterigedsing thaptheengagemsnt devicde
shl 10,15 L AR BoundBonl s 1 0 Lad SN ML P
st rasture (etierdbetabhet totpish theaokta(d) miosingamiti (64)) Ibmét ariiebadow Itheer copldiners (14)
down the track, by that the engagement device ends (35) are pushed into the container
moving unit housing (55) with a pivoting movement up (L) the track (8) by the containers
(14) as the container moving unit (54) passes below the containers (14), and are arranged
to thereafter again be pushed out from the container moving unit housing (55) with a
20 pivoting movement down the track (8) by the influence of springs or counterweights when
the éngagement device ends (35) has passed the container (14), whereby the engagement

devices (33) may push the containers (14) up the track (8).

8. Conveying system as claimed in one of claims 5-7, characterized in, that the travelling
25 carriage (36) is provided with with wheels (38) which wheels (38) are supported against
and roll on the beam (30), and that side supporting wheels (40) are arranged on the
travelling carriage (36) and protrude down adjacent to the beam (30) in order to prevent
the travelling carriage (36) from falling off the beam (30) and that the travelling carriage
(36) is also provided with supporting arms (42) that support against the guides (26, 28) in
30 order to further stabilize the travelling carriage (36).



and arranged spirally inclined around the pillar (10). 13. Method for
conveying containers (14) with a conveying system (4) conprising an

i ncli ned woaol/i38)27and a conveyi ng device (24), charact ecirsedovngozthat t he
track (8) has an container inlet ( 11) at the bottom (12) and an contai ner
outlet (15) at the top (16), where the kBthod conprises the steps of: -
novi ng the conveyi ng device (24) down (R) the track (8) bel ow an upper
cont ai ner (14a) supported by guides (26, 28) and carriers (32) arranged on
the track (8nveyinghyieMGsehiRbd ifaf! of UMM 1983 BRIFacRPited o, (B MnOf 2

contai ner nmoving unit (54) arranged on the conveyi ng device (24) between
two cont ai nemyeyifig aystdn ) isarrangedtie comey sgntapferss@# pwith plantc@mt ai ner (14a),
- pushing on the upper container (14a) of said two containers (14a, 14b)

t her eby pushing the upper container (14a) one step up (L) the track (8)
past a papr TéWerstutiu®d for coidvatiig Giads ChatNPerdztiddASthaPe taddar sttub@rec@)ri ers
(32) conprising carrier ends (34) preventing the container (14a) from

sl i dPng dovgpmiNises g genvey g systear(4) aeclaimeddn qae of daims hlswhers shefragkd®) she
respective carri . and .- i e above steps for the next
cont ai ner (TTrféfﬁﬁgmgéﬁégéﬁRﬁa@ggFéé$%%ﬁ§w€%%§ﬂhDving one contai ner (14)
at a tinme one step up (L) the track (8) during the downward travel (R) of

t he conveying device (24).
1){. Tgwer structure( as c)laimed in claim 10, characterized in, that the tower structure (2) is

substantially transparent in order for sun light to be able to reach the plants (6).
10
12. Tower structure as claimed in claim 10 or 11, characterized in, that a pillar (10) is
arranged within the tower structure (2) and that the track (8) is carried by the pillar (10)

and arranged spirally inclined around the pillar (10).

15 13. Method for conveying containers (14) with a conveying system (4) comprising an inclined
track (8) and a conveying device (24), characterized in, that the track (8) has an container
inlet (11) at the bottom (12) and an container outlet (15) at the top (16), where the method
comprises the steps of:

- moving the conveying device (24) down (R) the track (8) below an upper container (14a)

20 supported by guides (26, 28) and carriers (32) arranged on the track (8),

- pushing up at least one engagement device (33) of a container moving unit (54)
arranged on the conveying device (24) between two containers (14a, 14b) after the
passage of said upper container (14a),

- pushing on the upper container (14a) of said two containers (14a, 14b) thereby pushing

25 the upper container (14a) one step up (L) the track (8) past a pair of carriers (32) arranged
on the guides (26, 28), the carriers (32) comprising carrier ends (34) preventing the
container (14a) from sliding down the track (8) after the container (14a) has passed over
the respective carrier ends (34), and
- repeating the above steps for the next container (14b),

30 the conveying device (24) thus moving one container (14) at a time one step up (L) the

track (8) during the downward travel (R) of the conveying device (24).



