HARVESTI NG METHOD AND APPARATUS FOR LEAFY VEGETABLES
OR LEGUMES This invention relates to a harvesting

woreiohoa34emd apparatus for | eaf vegetabl es or | BQIABES005/001894

10

15

20

which are normally used in salads. Leaf vegetables
i ncl ude spinach, lettuce, asian greens including bok
choy and silverbeet and | eaf |egunmes may include snow

PEGJARVESITERE METHOD ARPEAP PARATUSFOR PP Y §EHGETABLES
menbers of the Brassica famTy that 1 nclude broccoll

such as asparagus broccijRqﬁgbﬁﬁﬁi% cabbages such as
pak-choi and ornanent al ; wever a very

cormmon af y veget abl sed in salads.is hahy |eaf

et uce 1 Eneaas Eefesidrpriestd Mgy aRtaprelitys for tear
and thus may have broad | eaves, curly |eaves or

r eygostablasidsgumes Whigh@re @@rmgllhug%d Hp$AlAdanl e to a

wi de variety of lettuce type greens including tango,

| ol | a r deaf vegrtablgs ihelafle spirachy etticacasign geeenmikcluding bok
| eaf, baby red romai ne, baby | eaf spinach, baby red
chahdy ahedilneiticat end Teatlegumdsanapindiudes sieow peagHnal lentils.
radi cchi o, herbs and curly endives known in the trade

as " babyrharig@astiorfRdalds &bpliBaticH RAmeAbra T fhs Rassica family
Baby salad is normally planted in a greenhouse and is

hartNﬁﬁ{u@Q%?B%gﬁ%ﬂéﬂ 282% aﬁgf/t%rbgpémféd?ﬂeaﬁgt‘éﬁeé Such as

nor na a In consecu antings s

there is.a suppl rqQw n hroughput the_season. This
o -kt 2L QOIS oPPOSE e ganiey omon leafy
germ nated and energed, the second plantipg i s seeded. .
Le¥EgptRbIg, #88d dn Sajrsisnisl PaPIhieal idtuce WhHIChArmenina variety of

cartons in the field before being held in cold storage
or shiapppedd goloes Apd thus may have broad leaves, curly leaves or reddish

leaves.

The invention is also applicable to a wide variety of lettuce type
greens including tango, lolla rosa, red oak leaf, baby romaine, green oak
leaf, baby red romaine, baby leaf spinach, baby red chard, red mustard,
Tatsoi, Mizuma, Frisee, arugula, radicchio, herbs and curly endives known in
the trade as “baby greens” and used in salads and garnishes.

Baby salad is normally planted in a greenhouse and is harvested
about 14-50 days after planting. Lettuce is normally planted in consecutive
plantings so that there is a supply growing throughout the season. This
means that as soon as the first planting has germinated and emerged the
second planting is seeded. Leaf lettuces are normally harvested by hand into
cartons in the field before being held in cold storage or shipped directly to

wholesale distributors. Shelf life for lettuce is approximately two weeks so



whol esal e distributors. Shelf [ife for lettuce is
approxi mately two weeks sotherefore it will be
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the leaf lettuce to the whol esal e distributors.
However manual | y picking the Reaf |lettuce into cartons
inthe field is time consum ng and inefficient. Use of

a {Rabibrd faah ablag Feviatedtiest thve Rasane besericerinekippmethe leaf
in US Patent 6 4 g 722 which is a nechani cal harvester

AetfiGeHd® g{é Mlﬁ%lé%%?ee'a’@tb{b&t??é H%évé@ﬁi‘ahu\éﬁﬁ%é\@h@&he leaf

greens I1n the field and deposits the cut

'e e Bt %gar?(g' C L adg 4 e ot mifg SRgL BRI, Ul of a
S| I I f
oAk VedaioHle kRYERRDER Pﬁ%%%ﬁ?wp&aﬁh’%@?&?‘% 463722

173 559, 4 967 545 and 5 193 331. Reference nay

mawdichoISUS nreghanicas hapesterihawing i @létieg as&%ma%‘@@y cuts leafy
greens harvester having a cutter/conveyor assenbly

f i yedetables sulvhsss Isabyqgrebas int the field aed depositsytbe cut leaves onto
assenbly may rotate about a generally horizontal axis.

Theohsdibnds&a R altintdtedetatidt i St¥rayeCiing &y akoliithé cbAsaming
cutting assenbly are cut and the produce is then

de%h&ern%ﬁqjémo SnRLP drEmBALS ng@ueﬂnﬁe il |slawevsgetab|e

use of such a harvester was al So found i cl ent

be %F\{c’qe%értsaﬁ%o %\%&'B% HFSQ%S}‘E&? 376983 qﬁ H”7‘3, é?ggﬁ 967 545 and

produce in the field. Reference aI so nmay be made to

thé Novedber 2002 issue of the Australian perl odi cal

"Good Fruit and Vegetabl es” which describ

har vest iRefefansednay Rrenade to S Patany 5t9aﬁﬂy0$%aﬂ1l¢féd@%@es a

| eaves are grown in a seedling tray and taken to a

hababyigreensihaiester hadingedcuttaticonsey@asseoddy fixey ol ackassis

whi ch cuts off the | eaves just above the tray surface.
so that the cutter/conveyor assembly may rotate about a generally horizontal
axis. The baby greens after delivery by a conveyor belt to a cutting assembly
are cut and the produce is then delivered into a produce box through a
chute. However use of such a harvester was also found deficient because it
could not be applied successfully to seedlings and was applicable only to
fully grown produce in the field.

Reference also may be made to the November 2002 issue of the
Australian periodical “Good Fruit and Vegetables” which describes a
harvesting process wherein initially baby leaf lettuce leaves are grown in a
seedling tray and taken to a harvesting machine and fed under a

reciprocating blade which cuts off the leaves just above the tray surface.

Detached leaves pass onto an upwardly inclined inspection or lift conveyor



Det ached | eaves pass onto an upwardly inclined
i nspection or lift conveyorwhereby they are inspected
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containers are taken to a cool room before
transportation to a further pr3ocessing facility by
refrigerated vehicles. Use was nmade of a specially

dew’q%?%g/ ﬂéé})véég%gg&&ea %Fﬁor@a&é]ivgw fr6 cBAfAIGSS] PehdRll, the

seedl wever 1t was found in practice

usi_ng. t he _abov 0 S ] Qe

e ogial s 2 BIRIEIER cbPDtt ek isPandBot o Jurther
present betyee dj acent seedli.ng trays which,were .
moBRRGESSiNg Taiku PV e aIe KPS LiREoWRE dHAdReT a specially
seedling trays to the reciprocating bl ade. This was

be dgsignedndiliames dinashdnaecing fesbarvesting theseedlingrlgawes.
having a pair of chains at each side of the frane

wher eby HaedvartinivastHadnd ip praciicetysing the abode Ipugeessothat the
pushing the seedling trays on the frame through to the

I e plapFertintirngchihades stfatt tdregagst stepragaseaehthere were gaps
bet ween adj acent trays 1t was found that often

Zg?%é&ﬂ%&%&ﬁ%@%&ﬁ' deddNh§ 4eHyst WRicBARSrd RFANGSH on a feed

ween spaced transverse frane nmenbers | ocated on the
co r fr . 0 : t he.: |
e RLRy RS e SRR BPRRANIAE RS2 REiTOEE P blade.
of _t he seggling l'tra%és whi ch were of the order off havi
S0di WaR Bscehie the teedsRots i STt R OfAp rame having a
harvesting | eaves fromthe cutting station was |ocated,
ab®ay afisbainscatpasbsidaef the famawharahy epah chainhadaplurality of
excessive and thus this interfered with efficient
r erspaaed diigs Her ipashingt the $esglliog raysrontber kampr beeugip the

bl ade because the | eaves jammed up on each side of the

| i frecippsBegingbladié. WheAnhebhps ivepé prdeserit betwéenadiacent trays it
provi de a harvesting process which alleviates at |east

2“0 sz%gz%@ﬁ‘d §R4t biien HeRANGHRIBEVES féinehdLiyArthel §aps located
between spaced transverse frame members located on the conveyor frame.
The gaps appeared because the spacing between the adjacent pusher lugs
exceeded the length of the seedling trays which were of the order of 700mm.
Also the lift conveyor transporting the harvesting leaves from the cutting
station was located above the reciprocating blade at a height which was
excessive and thus this interfered with efficient removal of the harvested
leaves from the reciprocating blade because the leaves jammed up on each
side of the lift conveyor.

It is an object of the invention to provide a harvesting process which

alleviates at least to some extent the disadvantages of the prior art discussed

above.



above. The harvesting process of the invention includes
the steps of: (i) transporting a plurality of seedling
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conveyor belt to a cutting station wherein each
seedling tray contains a plurality of seedlings
wher eby | eaves of each seedling project above their

associ agﬁg %@Qé J&l‘%ﬁ of {He m%’ﬁﬁdrﬂ&dd%%s' {PR\REps of:

contain in eac tray which passes through

the cutt.ing st i.ch | d ]

end of kb]e con? gPO@E‘Pt t%‘%b$®8§ges%é(g§§a %\%ﬁé\e"ﬁgﬁ%g each
cutting station a d sai d adj,acent epd wherein said

has a stati onaP§edishéiay %t s‘??é%‘op erﬁgoréarégﬁl@f‘? lgea\Pto a
seedling tray while the | eaves are being cut; and

(iii) transpor EUHing: istatioar whereln Pash escedlinig dray contains a
seedling tray on an upwardly inclined conveyor belt

away from the pltralitygotsaedings Riherebabiegvés afheach seedling
met hod of the invention the seedlings are initially

cultivated in preeecaonsteieseciatdchsesding frags are
propagated and grown in the sanme seedling tray used in

step (i) 5 )abovecu{tl?\g:)mes I2TR9 HohRithed iRldHch séadIRlg tray which
seedling ‘trays may “be supported on support frames in

the gr eenhouselﬁ,%%grggﬂlgrbﬁ& Bk & fif @Eé}fbﬂ \ﬁﬁ%h i§ 6b5&d f8m an

whi ch nay be a y app or ti
ahy ch my be aggidERt ggdggﬁ]@b%@gy% e@gp”#ﬁévi FaerpRtneen
When the | eaves reach a suitable _helg o ernd wherein said qa
consunpti on t héhe eutingrgation and said adjacent gap
has a stationary support for supporting a respective seedling
tray while the leaves are being cut; and
(iii) transporting the harvested leaves from the seedling tray on
an upwardly inclined conveyor belt away from the cutting
station.
Preferably in the method of the invention the seedlings are initially
cultivated in a greenhouse wherein the seedlings are propagated and grown
in the same seedling tray used in step (i) above. In this embodiment a
plurality of seedling trays may be supported on support frames in the
greenhouse and subjected to appropriate irrigation which may be
automatically applied or timed as appropriate. There also may be provided
nutrient drips which may be applied to each seedling by fertigation.

When the leaves reach a suitable height for consumption the seedling

trays may be transported from the greenhouse to a harvesting location or



trays may be transported fromthe greenhouse to a
harvesting | ocation orharvesting shed. Each tray may
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each other so that when a particular tray reaches the
cutting station the | eaves of gach of the seedlings
may be subjected to a cutting operation and the cut
le?’n\é‘?\?eégiﬂ dHagn be renoved fromthe cutting station by
a secon onveyor. At the cutting station each

seedl i ng-_aft.er processin hen [

i ect | GRBaANER T bE PR P R g ol ray abuts
stal ks apd gro nmedia for yltjmte ¢l eaping or .

V1 13 oot S0rtBbwbencs erieUIae kY (eRoisRi e ntbe station the
for re use in the greenhouse. The invention in other

as fleavesmigachdf thie seedingstmay be sphiestesstora eutingapsratiqn and
| eafy vegetabl es or | egunes which includes (i) first
corhexuh paveanmsay ticdrubie rgnavedrftime dse cottingystatibelkty & second
conveying a plurality of seedling trays wherein each

seedinvBgort ray has a plurality of seedlings wherein
| eaves of each seedling project above their associated

seed| i ngxttthg@tgﬂgé st&idHbhtn Scabifild aftet 9?@&&%ir§dh@égﬁmen be

a proxi mal the conveying belt and space

therefrom.t o provide b [ |
PRI Ao B P S Bt ALl LR anc
b Fisila Rl el caFits ST RSN SR bt B
tray as it passes through the cutting station; a

st @ndothgnsteriegfor e use it te gigehhReUsRp for supporting

seedl i ng
The invention in other aspect may include harvesting apparatus for

harvesting leafy vegetables or legumes which includes

(i) first conveying means including an endless conveyor belt for -
conveying a plurality of seedling trays wherein each seedling tray
has a plurality of seedlings wherein leaves of each seedling
project above their associated seedling tray;

(i) a cutting station located adjacent a proximal end of the conveying
belt and spaced therefrom to provide a gap between the cutting
station and the proximal end of the conveyor belt, said cutting
station having a cutting mechanism to cut the leaves from their
associated stalks of a particular tray as it passes through the
cutting station;

(i)  a stationary support located in the gap for supporting seedling

trays as they are deposited on said stationary support by the



trays as they are deposited on said stationary support
by theconveyor belt before passing through the cutting
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cut |leaves away fromthe cutting station. Preferably
in the apparatus of the inventéon the second conveying
nmeans i s a conveyor having an endl ess conveyi ng belt

whi ch may kendsyordeltheforepdsing tiodgih e Ealtihgrstatiohend
belt may al so be supported by one or nore idler

ol etig) TBRGRILANARMRYAS 1&1eldnvBlinMtt IdveS away from the

conveyi ng neans nmay al SO have SIm constructi on.

The cuttin td y have a frame for supporting
the cutti n%u,r&rlﬁé@h%'EI%|5bsr|r~'1r1a Suitably the cutting nmechani sm

may be justapble in height abpye the stationar )
Subport e SRDNG b8 AhdaluscRble varibing sepgnd conveying
| ocat ed bel ow the cutting mechani smwhich may separate

t hdNeaARs s peNebhavieg s vlless aanveying Q&JEW%IIChmaY be driven
enabl e the apparatus of the invention to process

di ffyeorenor possddvearadietsh Thedealttmay bisodfe slifdatesity deabymore
| egunes or vegetabl es nmay be processed by the

appdleatolerefTHeendlessetdriveyor Béit 6f theYirdd GoRsyinGfe@nE Nty also
provi di ng an upper franme which supports the cutting

MeGRAR £ 5inilireébnsFudireabl e relative to a lower frane
so as to adjust the cutting height of the cutting

mechani S’fﬂ@%ﬁ@g}qg‘@tiaﬁ%iagq‘%\ye %l ﬁ%ﬁeghqrg%ti‘jﬂarﬁﬁﬂg#ﬁgr%utﬁng

upper frane nmay~have one or nore u

tel escopi.cal |y ..e ed wi.th |lower .frame nenbers of the .

| VBTN SHEPRING e uting rareianiam ook Renediyptabis in height

cutting nmechani smt hat n@% be required., Such nmovenent

mayPRoyedhe atatigpgey sprortvgichmayde astationaet plate ergrille located

nmeans nmay be provided for achieving novenent of
below the cutting mechanism which may separate the first and second
conveyors. This is useful to enable the apparatus of the invention to process
different plants and thus a variety of different leafy legumes or vegetables
may be processed by the apparatus of the invention. This may be carried out
by providing an upper frame which supports the cutting mechanism which is
moveable relative to a lower frame so as to adjust the cutting height of the
cutting mechanism above the stationary plate or grille. Such upper frame
may have one or more upright frame members telescopically engaged with
lower frame members of the lower frame to provide the relevant movement
of the cutting mechanism that may be required. Such movement may cover a
range of 0-130 mm.

Suitable actuating means may be provided for achieving movement of

the upper frame relative to the lower frame such as jacking means



the upper frame relative to the | ower frame such as
j acki ng nmeansexenplified by a scissor jack which

W0 nicerneammect s the upper and | ower frames. HoOWBWEAURMMS/001894
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does not preclude the use of other fornms of actuating
means such as a hydraulic or pheumatic ram assenbly.
The cutting nmechani sm may be of any suitable type and

t hUscepRsTIcdS By 3a rs%@sermwmrbtrﬂéﬁ;oﬂheegnﬂféw B&r and Jower
herei n after descrl bed. However it will be appreciated

Suctarﬂ&&%weo thﬁgd G ﬁémeerﬁaeﬁ\ﬂé%gb%?law%ﬁsrﬁfés?actuat.ng

as a nnva conj unction
t t th f h I
ShahPARS i s aeimiraa tarbnd@hdhe P RseEhYon may
also conprise a collection neangﬁfor receiVving

di scar de %ééﬂi'n%g“??wrﬁfmy e9f I@@Vesﬁé'&%@@dtype and thus
through the cutting station and in one form such
colqosepriasn arsesiprasaling dripde sy bardsaveas dereincaferadescribed.
or nore preferably a conveyor for conveying the trays

t o Howeverdtwill loe app@tiat&l tatcbherefpans e uttigomieskamism could
endl ess noveabl e belt but preferably has a series of

SpaedséPbligh asa ohsE dulte® in BbhjAhcBMPRAAta §t"aﬁ8ﬁary cutter or
Ref erence may now be nmade to a preferred enbodi nent of

t Nt SRISSY HEEK it EhBafing Soghrfie” sPect i ve vi ew of

seedling trays being cultrv I'n"a greenhouse; FIG 2

seedi | ng 14 2pgerek o MyRBnh BIREAES e atqligion means
schermtl c view show ng the harvesting

shed; FIG.3 i a
of f 95@%\@89,%@@ eaeding travs aHgr !M%lhave passed through the

cutting station and in one form such collection means may comprise a
collection receptacle or more preferably a conveyor for conveying the trays to
a storage location. Such conveyor may comprise an endless moveable belt
but preferably has a series of spaced rollers attached to a roller support
frame.

Reference may now be made to a preferred embodiment of the
invention wherein

FIG 1 is a perspective view of seedling trays being cultivated in a
greenhouse;

FIG 2 is a schematic view showing transportation of the seedling trays
from the greenhouse to a harvesting shed;

FIG 3 is a schematic view showing the harvesting of the seedlings in
the harvesting shed;

FIG 4 is a more detailed view of loading of the seedling at a loading



FIG4 is a nore detailed view of |oading of the
seedling at a | oadingstation tray onto a conveyor belt

wokdoshep@nsports the seedling trays at a cuttP@IAU2005/001894
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station FIG 5 shows a schematic view of the cutting of
seedlings at the cutting stati®n wth the seedling
trays being separated fromthe cut seedlings FIG 6

shoygtich @iefyadhteda CoRVerir KEewhRhNrisgots tms@@&@gg@@ at a

for use in"the invention at the cutting station

showstidy delidhl ed perspective view of another form of

cutting nechanismfor use in the invention at the
and , FI G 8 i

cutting Len; S a h tic view of .
stor age D sBfMa o atE U BB tllRd g seefiings afthe outting
seedl jings . fqr subsequent storage or, transportation |In

FI @taﬂqrﬂwﬁg t|5§ S@ﬁéﬁﬂg Hagggamgrfgaﬁarr%gﬁdlfgomﬁh@wuﬁ geedlings
cultivated on support frames 11 in a green house 12

shown i rFl@ &showsigedataiteil viey of pag$ornpof eutéhgwredhanism for use
three stages of cultivation which include stage 13

when thé aventionstthé 4uttingstatiti ng tray 10 are enpty or
filled with growth nedium 15 such as potting m x soil

and ot hef|@T ®Mdwgdidet&iRidSperspetiviOfiellot AifothBE RSAEST cutting
14 have sprouts or shoots 17 enmerging fromthe growth

”Edrhé&?\érﬁfmrfu%?gﬁ l(tﬁ(e g{vgﬂﬁon@t Wa%eéhtﬁﬁ‘% Qtétgﬁgéﬁd_}_ﬁe

contal ns | eaves articular seedlin

mener s o8 B RonghEE YRR bt RlenaRRRANE ptorage bag

sup or&ed E%’] | egs 22 and are preferably contained in a

vast! Qi SERANAEIOl SURRBRYEHSICrBee S fianseariation

appropriate watering s%st ems (not shown). The

gr eenhodser i 1 thesig a$ shown aseedling tigyatid avhieh ds$ icotiivated on

condi tions such as frost adversely effecting
support frames 11 in a green house 12 shown in FIG 2. The seedling trays
10 is shown in three stages of cultivation which include stage 13 when the
recesses 14 of seedling tray 10 are empty or filled with growth medium 15
such as potting mix soil and other growth nutrients. In stage 16 the recesses
14 have sprouts or shoots 17 emerging from the growth medium 15 and
finally stage 18 when each recess 14 contains leaves 19 of a particular
seedling 20.

The seedling trays 10 are supported on L shaped frame members 21
such as angle iron of support frame 11 supported by legs 22 and are
preferably contained in a vast greenhouse 12 which may be supplied with
appropriate watering systems (not shown). The greenhouse 12 is useful in

preventing adverse climatic conditions such as frost adversely effecting

seedlings 20. As shown in FIG 2 when leaves 19 have reached a suitable



seedlings 20. As shown in FIG 2 when | eaves 19 have
reached a suitabl eheight the trays 10 are transported

wo@eobned4ber s 23 pul l ed by tractors 24 to har veRtT/AG2005/001894
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shed 25 where the trays are subjected to harvesting
apparatus 26. In harvesting apparatus 26 as shown in
FIG 3 the trays 10 are | oaded manually onto ranps 27

at Helgisti the tsdyas 10mare trdryportedi dretrafers 2816 ullbd iy tractors 24 to
i mportant that each tray 10 abuts each other at 28.

Ranpsyedtindf she'pEAH&EE tﬁfg ﬂagﬁ%ré%ubg&%g :E/?ﬁgrvf]e%gﬁgea:?pfratus

transferred to horizonta nveyor
hav261g side plates 32 which are broken away for
conveéni ence to show idler roller 33 and dr| ve roller

34. The conveyor 30 has, a It36te

t ensi oni'R§3 (\@?@&l@g@pﬁﬁatgs%a@ haw | qn HW %@yﬁ’r bRarelgaded
of seedling trays 10 onto conveyor belt 36 is shown in

FI ananudyidg 53mpe 27fatdeading statiay Orfears tradlgs23snd itis important
supported by wheels 38 shown in phantom Legs 29 of

r artpa@achaiyanl dalhds sachathedatt’8. Ramps 2&rayagiupported by legs
wheels 39. In FIG 3-5 the seedling trays 10 are shown

bei 2ty ThentvasetDd bye tranvkyRyd toHdriz8Atdl @ofvédrBD Kawdhd GRImMe 31
8 where | eaves 19 of seedlings 20 are cut by cutting

MeGRAMNP ﬁhé%{atgg%ﬂ\ﬁﬁ&ﬁ%re@ﬁrcﬁéﬁ évb‘%f‘fotr E@H%ﬁ%ﬁ@é’ t6 LhBW idler

angl ed conveyor 4 1 wt trays bei ng

bel gy ca4 ta'nggdrlc\}ef"’%ll%'t] Bt bc?ontr\{e)?ﬁrsga Ch@%\oll%% %l’[eel{ssloned by

42 supporte ranme 43 t

haV|n roll s erein, tr 10 a el t he

i SeTaRGasPIrednen ute dstaridui Shagingiohsardlingrirays 10
15 by suitable vibrating nmeans (not shovvn for re use.
Ro|qré@ CoBHR deludb isssRep bt FKa 4bEonvayier 46 ifitasineg may have
| egs 47 and cross nenbers 48. Roller conveyor 44 is

or ilegs 39 stpporiecby aiheeln3d bieown imgphardomalegx 29 affamp 27 may
conveyor 30. As best shown in FIG 5 the conveyor 4 1

I s dsPBedePpvited by ground engaging wheels 39.

In FIG 3-5 the seedling trays 10 are shown being conveyed by
conveyor belt 36 to cutting station 8 where leaves 19 of seedlings 20 are cut
by cutting mechanism 40. The leaves 19 are then transferred to an angled
conveyor 41 with the trays 10 being passed below cutting station 8 to be
transported by rollers 42 supported on frame 43 to a roller conveyor 44
having rollers 45 wherein trays 10 are either discarded or cleaned out by
removal of growth medium 15 by suitable vibrating means (not shown) for re
use. Roller conveyor 44 is supported by frame 46 having legs 47 and cross
members 48. Roller conveyor 44 is oriented transversely to the longitudinal

axis of conveyor 30. As best shown in FIG 5 the conveyor 41 is provided with

a conveyor belt 49 which is provided with a nose having a sharp curve or



a conveyor belt 49 which is provided with a nose
having a sharp curve ornarrow radius 50 to facilitate

wo@p@eatison of cutting mechani sm 40 at cutti ng BCEHAUZI05/001894
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8. Suitably nose 50 is |located 10-1 5mm above support
grille 82 discussed hereinafteiD. The sharp curve is
provi ded by a wedge plate 5 1 having a pointed end 52

Whi fdird g ra@iad Bectolrabmpste IPeraifin BELttiAd mdEari&RVARY 8f cutting
belt 4 1 is also provided with idler rollers 53 and

54. téﬂo#'&ﬁjig{ﬁﬁf Ros& 50 AMLARE MBI 1B GHbYE Wipport grille 82
ﬁECﬁ']anl sSm or use I n the 1 nventi on conpri si ng a

1 ting bl ich is pivotal ttached t
I b B e
Y, u Y, Kol . [
Br RAViRG ao@am#%@nézgﬁ pfgh Jrl%dmtearbﬁlgw GAnvieysr bsled 7. The

end 63 is retained within a clevis assenbly 64 by
pi vastnveyar balt 4 Ais alserprovidedwdtroldleraotensdckand §4m 57
there is proved the tie rod bearings 68 which al so

attach tlheFIG Githereds Slfowo oeadbrm of kattingrmediTdhniom 4 Br use in
There is also provided a drive means 70 for

I echglipttion oM Ps ré@b%aﬁﬁ@féd@% whighiiy BivBRIIg attached

whi ch has an upper pulley 74 attached to a drive shaft

(g asgg\’l‘mf g}étgﬁ_/rgﬁl&ﬁ arfils 5?!&%*%’%3@ WHic ﬁé(?%l\igirvot about a

engages with ch al'so engages w

pul I. 76 _an [ n es Wt drive t . (no

Ehatifgt i T8, SRe RO SRR mifghsPornds & e iakerprm 57
engages with nection raod 78 which engages with

cl e’#ﬁ@ﬁ%‘ﬂ?r %‘i%gﬂft feAined avitrgn ?§'%4'%63?ﬁf()%§'£4| Ry pivot pin 65. At
attached to(ﬁéjoj ection 80 of fly wheel 77. WWen drive
noteAch7iopi endaefiercha@cker armp &g thets isprovedithetie odd bearings 68
pul l ey 76 which causes rotation of fly wheel 77. This

i n which atsusitschnibedimknod @9 to eatch Eekehaon @7 AovenBnt

of rocker arms 57A and 57B. As the seedling trays 10

pass throwgs i ulsd paviict & Aiv8 rResAd 76 fbhRciprocating blade 56
which comprises a drive motor which has an upper pulley 74 attached to a
drive shaft (not shown) of the motor 70. The upper pulley 74 engages with
belt 75 which also engages with lower pulley 76 and which engages with a
drive shaft (not shown) and bearing (not shown) for fly wheel 77 which
engages with connection rod 78 which engages with clevis 64. Connection
rod 78 is also pivotally attached to projection 80 of fly wheel 77. When drive
motor 70 is actuated this results in rotation of lower pulley 76 which causes
rotation of fly wheel 77. This in turn causes movement of blade 56 through
movement of rocker arms 57A and 57B.

As the seedling trays 10 pass through cutting station 8 because they

abut each other at 28 this causes continued movement of seedling trays 10



abut each other at 28 this causes continued novenent
of seedling trays 10over support grille 82. Support

w@riokloe3482 | ocat ed bel ow bl ade 56 and facil it aPE@FAU2005/001894
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transfer of seedling trays 10 onto rollers 42 bel ow
conveyor 4 1 which noves cut |fhves 19 fromcutting
station 8 as shown in FIG 5. Conveyor 4 1 is provided

Wi t Byt drties2t Sl:lﬁg@ﬂ@ rifé 829Scted Beft k‘ﬂ‘ﬁﬁé 5@%8%acilitates

| ongi tudi nal Trame nenpers 4 1C. There 1s also s

ot et et BESEe e e k8 PaRgS DAL BBV I which moves
FodEBoEAYRE <1 BO ARG asaa 1 BoishouLih Bt 26 Gaveyor 41 i

frame nenber 89. This nmeans that the height of blade
56 REYIARA With gepRert Isgs ¢ peandbracerdr Bras wabas laswitudinal frame

support frame 85 and it will be noted that each frame
menBeMIBTA 41€.t el escopical |y engaged with a | ower
frame nenber 90 at 9 1 and such novenent nmay be

cont r ol | €Helwy iscalsor showreseppdit frdninehss dus eattingt siethanism 40
of scissor jack 93 to thereby cause el evating or

| owe4ving L@frifgﬁtﬁo@@rahdfdr@@n%?nﬁélsaéi‘f?ér%@nlpg%é rsfégt%gﬁed to

conprising tfrane nenbers 90 and axl

Ea O 4 I+gl] : t o, axl e

Fr epaedRerldeBe BTERShet ss Andidh Yo sPaBORRE AR R6Er arm
whe, .95 . by bracket assenblj.es,97. Conyeyor 30, be
et LB I PRPhe BT e RBETES shanimeansiial te haighby bisde 56
actuated by control knob 100. Scissor jack 89 is o
ri gmav@eaa JUSREPYVIUPPER T IpNter srovamentsefisupbPE frasee8h and it will
(not shown) as well as to axle frame nmenber 94. In

r el k@ netecktbateawtyirameieevhers83A istatbscopically ehdagadatittva lower
cutting nechanism40 in relation to a bandsaw

me ciramiesme (@A 90Bztratisand sachanoemafiomaly Dedsontasliedyby control

drive notor 70 which is shown in FIG 6 .

lever 92 which causes actuation of scissor jack 93 to thereby cause elevating
or lowering of support frame 85 relative to a lower frame comprising frame
members 90 and axle frame member 94. Each lower frame member 90 is
rigidly attached to axle frame member 94 which has attached thereto caster
wheels 95 by bracket assemblies 97. Conveyor 30 may be actuated by
control knob 99 and conveyor 41 may be actuated by control knob 100.
Scissor jack 89 is rigidly attached to upright 86 at a suitable location (not
shown) as well as to axle frame member 94.

In relation to FIG 7, reference is made to an alternative cutting
mechanism 40 in relation to a bandsaw mechanism 100A. Bandsaw

mechanism 100A is driven by drive motor 70 which is shown in FIG 6.

However, pulley 76 a connecting shaft 60 and associated bearings 61.
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However, pulley 76 a connecting shaft 60 and
associ ated bearings 6 1.Pulleys 102 and 103 are

wo paoefocapnect ed by bandsaw 104. Each of pul | eyBCI/ABR2@84101894

103 are supported by frame 85 and nore specifically
frame upright 86 and nountingipl ate 86A. Therefore the
cutting height of bandsaw 104 is adjustabl e having

w PRI 208 S FES bl FAPRHEREAE DA DR EAG of puleys

whi IS uat ed t con roI eve ci ssor .
o 95,0 bt %dﬂv%r iW&ﬁSPﬂC'ﬁgaﬂwsfam? feriaht
errbodl nents of FIGS 6-7 seedlln trays 10 are
supf@ndenoppting alate §8Ay Tharsiena t arqtmy g Boight of hanydssys 404 is
through cutting station 8. Support grille 82 spaces
condppistable dlavirgprdgasthie telesgapic Bapagameny of fans2menpers 91
facilitate operation of cutting nmechanism40. In

r egéthdbottorhl feade ineenbiaradG perdiscisdeglaireEIG B alhfohgis actuated
conveyor belt 49 is caused by drive roller 110 and

| eﬂvrsggﬂ%oafrel INER o0 ainslestidser hrckdepasidigdiss8d # FIG 6.
col I ection receptacle such as a flexible bag 111 which

i's retaiy gﬁ% r{mé‘a@} Qﬂﬁﬁéﬁﬁodco%fneﬁ@c‘!ﬁf‘l Wi Qﬁédhﬂg trays 10

st or age transpor OX 1S prow

R R, %@aaﬁﬁ%%%e%‘ﬁtybes cutting

115, |t therefore will be appreciated fromth

f oStagienTy pert gilledi? sracensopyeYs LRRHEORRYY belt 49 by
that the nethod and apparatus of the invention is

ex gapradAyteefacilitaternperatiopet euttiog neegharism|40.i n

relation to use of the sane seedling tray 10 during

cul ti valm esydrd taFiB Sethadrspdt ofheh\vasbEajoagconveyor belt 49 is
harvesting at a harvesting shed 25. This avoi ds doubl e

ha%ghéé@ b96n</§ ra@n@H 1@faddq€a\¢és #0 drStHFEEHIRR th PefdpeRited in
in a box in the field and al so provi des better

hy %' c%“lbﬁtn&r‘? Pé’éééitéfélé sUBh B HSAIEHRT 1 P At ik F8MARdWithin a

roces

box 112 for convenience during storage and transport. The box is provided
with an extended top component 113 and air holes 114 as best shown in FIG
9. The box 112 also has a body component 115.

It therefore will be appreciated from the foregoing description of the
preferred embodiments that the method and apparatus of the invention is
extremely efficient in operation especially in relation to use of the same
seedling tray 10 during cultivation in a greenhouse 12 and subsequent
harvesting at a harvesting shed 25. This avoids double handling of removal
of leaves and subsequent location in a box in the field and also provides
better hygienic conditions for harvesting of salad leaves 19. The process and

apparatus of the invention also avoids use of mechanical harvesters such as



apparatus of the invention also avoids use of
mechani cal harvesters such asthose described in the

w@eoe6End . It will al so be appreciated that tPEI/AU2005/001894
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seedling trays may be cooled in a cooling roomat a
tenperature of from5-100C pri®3 to being subjected to
the cutting operation. The processing tinme for each

seethdsegddgoripedrin e pribPArtt B WIRANBYd AShrae ,
be |l ess than 60 secogds. In aédition ?ﬂ% ugﬁéﬁpﬂfﬁg@¥eemwg

t echyi i ' V] o .
romeal orare SIS RERA KSt of BlomplrRLR by 5-10°C prir
st atl Qp: ficientl I 0CESS by cutt.ing.
recit BB §Belalto El Aind oBPEER: Thetiorepsing g for each
t he gr@yi s%on of Féaﬁ 82tA and su qEort grill 82 and the
adoBETUNS eyl FElRROR t8r haNastiich @eatus magrheyess than 60
belt 49. However nore broadly the use of conveyor belt

36, SORNE2A and support grill 82 serves primarily to

di stinguish the invention over the prior art discussed
above anth adiitionhihei nsenf itbe tethrdqed fof cikenting Beedling trays 10
practice. THE CLAI MS DEFI NI NG THE | NVENTI ON ARE AS

FOLpiflesimomenttimcdr bcitaay ¢85 td pasd rdugH/Qaeh@8a88n 8 and be
and | egunes whi ch includes the steps of: (i)

tr aéﬁi@@n‘il}/nﬁrdéeﬁééﬂ ¥ Xt Cﬁ%&uﬁ‘%h%%@?hk@“%ﬁ%ié}}%l s also

each seedling tray abuts e er on a conveyor

conrHiEtty BETroRRjortstdar 44 ol uPROR Rl aiAHd g Woption
con0L B of ShRo 0Pt Sh O BAMYBICIDEN At e ueNrore broadly

station and said adjacent end wherein said gap has a

st athiedfer 9f canypyet belb 36 sgam2A and suppodasill §2mserveaprimarily to
while the | eaves are being cut; (iii) transporting the

har diginguigh lteaireserticonovendhe pedt artdliscussednal®ove and make the

invention more efficient in practice.



upwardly inclined conveyor belt away fromthe cutting
station. 2. A nethod as clained in claim1l wherein the

weewdlos3ags are initially cultivated in a greenPGIaB2005/001894

wherein the seedlings are propagated and grown in the
greenhouse in the sane seedling tray used in step (i)
above. 3. A nethod as clainmed in claim1 wherein after

passage e @ngnmgjpmmfh@grﬁt@NVENﬂ@&r\yRR*EeAsSﬁ@ELbWS:
trays a rom ()

rar ot Ao A R RabibdeRn T4 e dlmes whichynoludes

or | equnes which includes: (i) first conveyi ng neans
inél’%grﬁ"i’gs ofn endl ess conveyor belt for conveying a
plurality of seedling trays wherein each seedling tray _
has a(ipl ur ignegoréng sepliraity of iesdling tiaygwkersin each seedling
seedl i ng project above their associated seedling tray;
(ii) a cuttraygbstsa¢adnother anealcanieyoe belt o prautting btatiod;

of the conveyor belt and spaced therefromto provide a

gap b weegutting Isaiidsi dfseetifhddeorameting ac@xlingtragndcated at
of the conveyor belt, said cutting station having a

cutting ”Eﬁ%f‘gliltﬁgb tos?atfdht whit® i ‘é%%dfffd?ﬂ]érhtsajracent gnd of the

associ at ed a particular tray as 1t passe

th h th [ IO L1 td .
v b et B S B 8 g en
5ok B PGP S SR B PRBor or

cutting station; (iv) second conveying neans for

10 conveyi ng SYRPATHRAY &€ aRagling bay whie the teavgs sratieitg cut;

15

20

(i) transporting the harvesting leaves from the seedling tray on an
upwardly inclined conveyor belt away from the cutting station.
2. A method as claimed in claim 1 wherein the seedlings are initially
cultivated in a greenhouse wherein the seedlings are propagated and grown
in the greenhouse in the same seedling tray used in step (i) above.
3. A method as claimed in claim 1 wherein after passage through the
cutting station harvested seedling trays are removed from the cutting station
by a conveyor to a storage location for reuse.
4. Harvesting apparatus for harvesting leafy vegetables or legumes
which includes:
(i) first conveying means including an endless conveyor belt for
conveying a plurality of seedling trays wherein each seedling tray
has a plurality of seedlings wherein leaves of each seedling

project above their associated seedling tray;
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5. A harvesting apparatus as clainmed in claim4
wherei n the second conveyi ng neans has an endl ess

w@orvepyidng belt which is driven by one or norePdr/Au2005/001894

rollers. 6. A harvesting apparatus as clained in claim
4 wherein the cutting nmechanygmis adjustable in
hei ght above the stationary support. 7. A harvesting

appar.at us_as . .cl ai [ ' rei j '
o ot 3 e e iotaied sHleBR AL pro P g S Btvevor
mechani sm which is veabl.e relative to a |ower f .
so as to QG]"L?@B ?ﬂ%ggﬁ?quﬁ)rﬂz? é’lﬁ?"@? % 9P bﬁwe?%{h%n@uttmg
mechani sm above the stationary support. 8. A . .
har vest i ngtatiopaand the REoXMa g8l ¢fnthel eanveyonkelte said fdting
upper franme has a plurality of upright franme nenbers )
t el escopi ction leandieaadcutting nmechanisrs tiatcub e Jedveadfom their
frame nenbers of the Iower frane to provide the

rel evant rRYesBRId Sfalkshef aupaitiogianerdyaas sipassds trepugle the
required.9 . A harvesting apparatus as clained. in

claim?7 i %?ﬂfrﬁoétéﬁéﬁ‘g actuating neans for actuating
movement of tHe uppér frame relative to the | ower

f .. 10. [ j i 0aelad ;
o andiiki n % REVRH TS BRI P 1R ohb 3o ob i gRaing
nar vest | nB e TSIk oG CBPERHRY o e AN ERP RY the
cutting nmechanismis a reciprocating blade or bandsaw.

12. A har vesveyq ketihefaraipassing thiongh the cuttimgstation;

further incorporating collection neans for receivin

di scgiviled seeerd icogveyiny meashisdor corieyingveutpeaassaway fgrom the
through the cutting station. 13. A harvesting
appar at us @tirf stefi®dl. i n claim 12 wherein the

col l ection
5. A harvesting apparatus as claimed in claim 4 wherein the second
conveying means has an endless conveying belt which is driven by one or
more drive rollers.
6. A harvesting apparatus as claimed in claim 4 wherein the cutting
mechanism is adjustable in height above the stationary support.
7. A harvesting apparatus as claimed in claim 6 wherein said cutting
station has an upper frame which supports the cutting mechanism which is
moveable relative to a lower frame so as to adjust the cutting height of the
cutting mechanism above the stationary support.
8. A harvesting apparatus as claimed in claim 7 wherein the upper frame
has a plurality of upright frame members telescopically engaged with mating

stationary lower frame members of the lower frame to provide the relevant

movement of the cutting mechanism that may be required.



means conprises a conveyor for noving the discarded
seedling trays to a storage location. 14. A harvesting

wa@ppaned4os as clainmed in claiml13 wherein the PCT/AU2005/001894
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collection neans is a series of spaced rollers
attached to a roller support fgane. 15. A harvesting
apparatus as clained in claim14 wherein there is also

provi degh @?méﬁﬁgf%pwa:t a$ ORHRY@n géinevtiﬁéorporatin ‘actuating

transversely to the roller support frame for renmoving

fr AR or S5 a0 R e BPher fphfh e BRIAE tower

ong{ of clains 4 to 15 wherein the second conveyi ng
nmedf8'%t the cutting station is provided with an end

havi ng a narrow radius or curve |ocated 10-1 5mm above
t hdOst ah bageptiag gppatatus as claimed in claim 9 wherein the actuating

means is a scissor jack which interconnects the upper and lower frames.
11. A harvesting apparatus as claimed in claim 4 wherein the cutting
mechanism is a reciprocating blade or bandsaw.

12. A harvesting apparatus as claimed in claim 4 further incorporating
collection means for receiving discarded seedling trays after they have
passed through the cutting station.

13. A harvesting apparatus as claimed in claim 12 wherein the collection
means comprises a conveyor for moving the discarded seedling trays to a
storage location.

14. A harvesting apparatus as claimed in claim 13 wherein the collection
means is a series of spaced rollers attached to a roller support frame.

15. A harvesting apparatus as claimed in claim 14 wherein there is also
provided a further roller conveyor oriented transversely to the roller support
frame for removing discarded seedling trays away from the roller support
frame.

16. A harvesting apparatus as claimed in any one of claims 4 to 15
wherein the second conveying means at the cutting station is provided with
an end having a narrow radius or curve located 10-15mm above the

stationary support.



