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(57) Abstract: A harvesting apparatus comprising a first conveyor (30) for conveying seedling trays (10), a cutting station (40)
I adjacent the first conveyor (30) to cut the leaves of the seedlings and a second conveyor (41) for taking cut leaves away from the
cutting station (40). A stationary plate or grill (82) is placed in the gap (82A) between the first conveyor (30) and the cutting station
(40) for supporting the trays (10). The cutting mechanism at the cutting station (40) may be adjustable in height above the plate or
~. grill (82). A method of harvesting leafy vegetables and legumes using this apparatus is also described.
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as "baby greens” and used in sal ads and garni shes.
Baby salad is normally planted in a greenhouse and is
harvested about 14-50 days after planting. Lettuce is
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means that as soon as thm%mu ng has

germ nated and energed t lanting is seeded.
Leaf |ettuces are norpall arvest ed and into

cartons ' ‘PM@”?‘?%Fﬂa@éftSBrlaeﬁ%’yPﬁ@“%@eg‘Xq’cﬂae aippafaius for leaf
or shi%%ed directly to wholesale distributors. Shelf
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| ettuce into cartons in the field is time consum ng
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greens in the field %nd dﬁgosits he cut |eaves onto leaf
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is also time consuming and inefficient. Simlar ]
coveertableppey in salasishishay legk igtipceayrichmames in a variety of
harvesters as described in US Patents 6 378 281, 6 173
55%hape9aid 8dbuandnd tiussmag Bags broaREEaves ceirlyigavies or reddish
made to US Patent 5,964,081 which describes a baby

gr egsgeshar vester having a cutter/conveyor assenbly

fixed to a chassis so that the cutter/conveyor

assenbl yrHzeihERLGH §s 398 tappligshe ! & Yvile iRy &f 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
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axis. The baby greens after delivery by a conveyor
belt to a cutting assenbly 15 are cut and the produce
w0 Sookloenodel i vered into a produce box through gcT/80208001894
However use of such a harvester was al so found
deficient because it could ngt be applied
successfully to seedlings and was applicable only to
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fed under a reciprocating bl ade which cuts off th

| elopéy vegetableptaryestreas Agfcrind iof exampia itHS #tenl 463 722
pass onto an upwardly inclined inspection or lift
comhigipis A\herhahjced besAsidar) hadmy auaitting ssgamblyithgt guis leafy
3 whereby they are inspected before delivery into

CoRbgbtaniss sudhels Haby grethein thefieil aed gepositsithé ent keavas onto
cool room before transportation to a further
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I N practice usin apove process

S RTP P a5 554280, 57488 4067 545 ana

adj acent seedling trays which were nounted on a feed
comE83hhi ch transported the seedling trays to the

reci procating blade. This was because the feed _
conveyoRafergncegeay besnade tmbS/Paieatrd, 360G ywhichodgsgribes a
of chains at each side of the frame whereby each chain
hataby Rreesied haryester hapiagectuttegsohveyqrusbemply fireed to a chassis
seedling trays on the frame through to the

I eGhRRAGAL IRt RYoVESSerhBE rAap Fot¥RY bdit 8geRkrally horizontal

bet ween adj acent trays it
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



was found that often seedlings or |eaves fell through

the gaps |l ocated between spaced transverse frane
worewwbes=0d ocat ed on the conveyor franme. 15 Thep@BRE2005/001894

appear ed because the spaci ng between the adjacent

pusher lugs exceeded the length of the seedling trays

which were of the order of 700mm Also the [ift
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bl ade, at a hei ght i ch S _excessive and thus this
"neereded AR FAKAT 1 P RooT IR0 ATBIS TiALSRRNONE o Sdurther
| eaves fromthe reciprocating bl ade pbecause the | eaves .

j aRfReeSSIND fRCERIPY kifiigeratec: VRNIFieS: Ussnvag dpads of jasspgpially
obj ect of the invention to provide a harvesting

pr desigmediNdhamak IHivi exhapaching dashanvestingrtheeseadiingtleaves.
di sadvant ages of the prior art discussed above. WO

2006/ 06 W \RETH MI2GOONAD Ol peatticéd UBiy tise mbeve pgocess that the
process of the invention includes the steps of: (i)

tr %Qﬁ%ﬁwgnﬁaaﬂﬁé Wadldubjecio FeqERntREopsR)es aMtetheidwere gaps
each seedling tray abuts each other on a conveyor

e bAoAl BT RERT SREFIAAR e
e B PR Bl R Blgsst e
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conveyor belt to provide a gap between 10 the cutting
10 st qEiraof chathssatiehchdidecefiihe famawbewby eaghthgiiphadta plugality of
stationary support for supporting a respective
see@hicad lugs for pushing the seedling trays on the frame through to the
reciprocating blade. When the gaps were present between adjacent trays it
was found that often seedlings or leaves fell through the gaps located
between spaced transverse frame members located on the conveyor frame.
15 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
20 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.
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the cutting 15 station. Preferably in the nmethod of
the invention the seedlings aye initially cultivated
in a greenhouse wherein the seedlings are propagated

and gro ' [ ' t j
above. eyttt test BEeOfvefh HRffesing sfthd o
trays be s orted on support franes in the 20 .

gr eenhgae andyrgﬁﬁ?%'g‘f‘gdatwu%g‘g\f S reeEmey l‘triqygtyvéﬁreln each
whi ch may be automatically applied or tinmed as

appropri ate. TReedling &@yralutsEashoQth§EPN RucPn¥gor belt to a
dri ps which may be applied to each seedling by )
fertigation. Wetinghetdtoavaberejachaeh sseediige tiayi ghptains a

for consunption the seedling trays may be transported

fromthe greenbhuraktyt of acbalingsshegelbyodedvemn obreatd@ seedling
2006/ 063400 PCT/ AU2005/001894 5 harvesting shed.

Each tray may LbhgBcbshdlcaner 288odaldd Sdedipigupnpr and
each tray abuts “each other so that when a particul ar

O, B RSO s sl e

of the edlin to a cuttin

operation and 5 the gut |eaves .

fromthe cutti H@S§?Sd r8Hgiﬂ) N t@ﬁw%go\&@gbg{ggi%o{ﬁ%m an
cutting station each seedling after processing ma

t hen bg r enov &diagenk epd Péﬂﬁg‘&ﬁ“’%?)bﬁ?'? Wepr@t‘ﬂc% %ggp between

station containing the stalks and growth nmedia for
ul ti mate cl eanitig cuttingi dfatian and saidratiaeentrendwhgtein said gap
detritus 10 and then stored for re use in the
gr eenhouse. 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



The invention in other aspect may include harvesting
apparatus for harvesting |eafy vegetables or |egunes
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endl ess conveyor belt for conveying a plurality of
seedling trays wherein each seedling tray 15 has a
plurality of seedlings wherein | eaves of each seedling

pr?{a‘?‘%ﬂiﬁ?%ﬁ%gt heir associated seedling tray; (ii) a

cutting s h | ocated adjacent a proximal end of the

conveyi elt and spaced therefromto provide a ga

bot ween b KR MG SLBE Brasisddin fRbcsoRand Bafin 430 abuts
t he conveyor belt, said cutting 20 station having a .
cutadchcpthiee Barthahmhencaartiriiaclar se3g theepytting station the
associ ated stal ks of a particular tray as it passes

t hrieaxgs daffeachaithé agedlingsiroay b¢isubjectedstoaa cuttingyperation and
support located in the gap for supporting seedling

t r ahe cas|davey mag titepbairbatbved feomh dhe tattingnstatios uyp@stcond
by the WO 2006/ 063400 PCT/ AU2005/ 001894 6 conveyor
belcronk;g\}(g{e passi ng through the cutting station; and

(iv) second conveyi ng neans for conveying cut |eaves

avay fr Wth?ecflﬁgﬂfé SHAe S EALH %@edl?%%ﬁéﬁgwcés@ir{éﬁ anay then be

apparatus o nventi on t he se nveyi n

wniEmatay e BTy bapvoRs GHiRGsERG GRiRRITENE S and
belt may al so be sup?orted_ by one or re idl eﬁ .
r olgrewii megia f{dldna %GWQWQX ohdbratign tpemqvegielevant detritus

conveyi ng neans nmay also have a sim/lar construction.
Theareuthenrsjoredaor shuaayn Hevgregnheus for supporting
the cutting
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;

(ii) 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
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adj ustabl e in height above the stationary support

wowioshermy be a stationary plate or grille | ocetEaU2005001894
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bel ow the cutting nechani smwhich may separate the
first and second conveyors. This is useful to enable
the apparatus of the invention to process different

pl ants and cbhwsyor b‘éﬂfbe%bé Passihd fh%@gﬁ tHeeéutan QTS and
or vegetables 15 may be processed by the apparatus of

the i gypnt 's@@on%ﬁér‘?\hé@f?pm%aﬁgrféﬂ @o%vgybp R |l ¥'a%ap rom the

an upper frane por he cu ng mec an S
which is eabl relative to a lower frane so as to
adj ust t he °d Wlsﬁ%%i ght of the cutting nmechani sm

above t ati onar | at e or | e. Such upper frane
may hav @rsﬁ%" gh’ Wﬁhé ﬁwrams @fg%%'nﬁém the ggcond conveying
tel escopically engaged with 20 | ower frame nmenbers of

t heneangis 4 eenmeyobhayiogiadendiess einvesing bediwhishimaylbe driven
the cutting nmechanismthat may be required. Such

moveneETe onmprednes raflers. Jihgehelfmay 280 besupgportsatidyeone or more
actuating neans nay be provided for achieving novenent

of |dl'éhﬁ)lldﬁ@elfhéérﬁi&sf@rﬁkg&?bélf’ofttﬁéflPﬁk‘}Sﬁvéy' e§H§h’1ayalso
as j acki ng means WO 2006/ 063400 PCT/ AU2005/°001894

ex [ or jack which interconnects the
L' 4 gmléméoﬁs?t‘}étﬁﬁ\

upper and | ower rames. However this does not

Slch as Hnguti %t@b*%%x&?éw%" SRR 'wﬁﬁe cutting
cuttl mechani of a Ssui tabl e type and t

3T SRR BE AUTHED BeEhaTiam SRR S8 hsSHEIS I height
after described. However it will be appreciated that
ot t?&OVﬁéhﬂﬁtaéwnam&um@mm@nbmmete stationbey pletedorgritla located

as a novable cutter in conjunction with a stationary
cuthedow dhe auttiey mechemish wiichamniay adepahater thegfirstansl 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
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collection neans 10 for receiving discarded seedling
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station and in one form such coll ection nmeans my
conprise a collection receptagle or nore preferably a
conveyor for conveying the trays to a storage

Ve s b7 %%?*%?‘Qhﬁﬁﬁhy”ﬂa”*s*é%%é'@?f’f’éé‘mgfe SBpgand tower
I 1 . .
ot biea RESUREITASH e aoRtRAe Loe &1 ol dhimeat agpating

the _inventjon erein FIG1 is_.a perspective view of
s cdBPRRY SHPRRS %EYArgULR P} PRSHBANS FATE assPEMiouse; 20
FIG2 is_a schematic view show ng transportation of

t he seedlhegutiing dneghanisroh@ayr bendlo@sy switable type and thus
harvesting shed; FIG 3 is a schematic view show ng the
haropssprisey cofecipmcateg |blads arnbandsaviarsy ésteingaftdredescribed.
FIG4 is a nore detailed view of |oading of the
seaqdwegerat will boapgpreidlél B oHNEF60As REBLAIAZIRBERAMISH could

8 station tray onto a conveyor belt which transports

t hgyes@&EH 506h BEY Hodhbid cufiet i ggnjahéﬁ ﬁ‘P\'R/itﬁ%%’(é’{iﬁrgéNEt;uﬁer or

schematic view of the cutting seedl I ngs at

CUt ko SN R g Resling Lrays bel ng

separated from the see ngs 5 FIG 6 shows a

oL S0 BTSSR ¥ g e

det ai | ed perspective view of another formof cutting
for receiving discarded seedling trays after they have 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



mechani smfor use in the invention at the cutting
station; and FIG 8 is a schematic view of a storage
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for subsequent storage or transportation In FIG 1
there is shown a seedling traygl0 which is cultivated
on support franes 11 in a green house 12 shown in FIG

tafors 8! & E:BW?yoéOoéItswﬁf&H vﬂ’ Rl §é&ﬂﬁ§ tgésys at a

cuI trvatio Whl ch 1nc e stage 1 rece

14 g tray 10 are enpty or filled with growth
red it SR ing mix soi

such as potting m x soil and other gr ow h
nutrient ~Ln sta 6 the rece routs
o Shoot /G5 SaRkR G s eaMaTE L BT Srer RO Sk cutting
finally staqe 18 when each recess 14 contalns | eaves
19 etien pithtthe segdling Fays baoasraratedseemithagut segdings
are supported on L shaped franme nenbers 21 20 such as
angl e i rldfc 6shewppatatailadiew bf osea fipon bEcuttipg neschaBBm for use
and are preferably contained in a vast greenhouse 12

whi ia theriwdpdion withé edttinigtdtaticrippr opri ate watering
systens (not shown). The greenhouse 12 is useful in

prevent i gig ?défﬁivx‘ﬁéi‘a‘aétﬁ@d' Serepastivd VBW SUsHbtRST fdr@?éf cutting

adversely effecting seedlings 20. As shown I n

P ReBBYET B 455 1 EERIoT A Altifq piayen and>400
b veut | SR dae Al o = At Giposhay Eiiglbiadhe shragebag

harvesting appar at us 26 I n harvesting apparatus 26
as Fieshaeedlingsdos suhseqyeany storgge os tiapgBedation nanual | v

onto ranps 27 at l|loading station 9 fromtrailer 21 and

it is inpdriGnttheréads sbavh a segdiy alayt $0 eehith od caltivated on

28. Ranps 27 are supported by I egs
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



29. The trays 10 are transferred to horizontal

conveyor 30 having frane 31 having side plates 32
wobioehsave broken away for conveni ence to showdtTiheroos001894

roller 33 and drive roller 34. The conveyor 30 has a

belt 36 tensioned by 10 tensioming rollers 37. A nore

detailed view of |oading of seedling trays 10 onto

COW@gmrthBel#éys?@oIa%e%ﬁé}wgo'rt@d%rﬁréner@m Ufkd 3bg: ﬂréﬂors 24 to

desired may have supported by whe

SR R B 4 T AL BB e

a%/qu 10 are shown bei ng conveyed by 15 conveyor belt

cutti ng station 8 where | eaves 19 of seedlings
20 are cut cutti ng nmechani sm40. The | eaves 19 are
Chen & r dRbRBISSIAG AP PRIAIRGRAS STBI Atharrars 10ars loaded
trays 10 being passed below cutting station 8 to be

St r anspaltyeantdyamps 2&ral laRlisy siation &dram tfailan®1 48ditds nportant
roll er conveyor 44 having rollers 45 wherein trays 10
ar ehet et tray 4 Oaalildsl each dtiearat 8 Rarhys 20 dremuppbrtedl by legs
growt h nmedi um 15 by suitable vibrating nmeans (not

sho®)THeOFayse10 Betrafoler@d teHBYRYAtal één#éyo‘%%ﬁ’é\hﬁ? fréhe 31

frarre 46 having legs 47 and cross nber’s 48. Rol
W@Yrgj;ﬁléglp'légg rS'g |8fg gﬁr}% g@}éﬁﬂﬁk%& goh?gmﬁnce to show idler

E'e| ol B R RETEL e B v REY ?moned by

curyve or, WO ﬁ006$?63400 PCT/ AU2005/ 001894 10 narrow

10 adPOEioBH9RlIetcs (i A dpereopRiplied yievorf badindaf seeding tsays 10
40 at cutting station 8. Suitably nose 50 is |ocated
10-arBeneraveNas halippdis shpwn ireFB24. Bopyeysedl if desired may have
hereinafter. The sharp curve is provided by a wedge

pl degs 33 supporited by wheiels $isieswin Bphvdritein. Legs @0f esimp 27 may
bel ow conveyor belt 47. The 5 conveyor belt 41 is
al sfisdPbe'\sugpartatl by drelisd ehghhPgswitetisnd, 54.

In FIG 3-5 the seedling trays 10 are shown being conveyed by
15 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
20 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



In FIG 6 there is show one formof cutting nechani sm
40 for use in the invention conprising a

wo e@péncat i ng bl ade 56 which is pivotally attech&ad2005001894
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a pair of opposed rocker arns 57A and 57B whi ch each
pi vot about a pivot pin or jqgpont 58. There is al so
provi ded bearings 62. Each rocker arm57 10 at its

| owedrr R Yalids '65? tbitb@iliféfig Ot &¥idh 8f g*ﬁggm%yﬁﬁﬂt cutting

by pivot pin each top. end of _ harlm
Zt; i ﬁeﬁaﬁ{a%‘ﬂa%%% E)S:g{g%ﬂeofﬁ@ﬁé}ﬁ%» %g%@ﬁpg%ﬁrﬁ'e 82
f ociiBrussd HeBeE oo Srei ey o By i werge giate 5

whi ch has an lég)gﬁer pulley 74 attached to a 15 drive
shataving@ peitscth endf 52 wdightis loqated Thplowpgssveyar belt 44 The
engages with belt 75 which al so engages with | ower

pul dayweyér beltl4 Wi alsogrgeiged with kller rolilers\&8 amdb4d. ( not

shown) and bearing (not shown) for fly wheel 77 which

engages WRIG & tHure @ sioswin ofle F8rmadif elttinggasesanibin4o for use in
clevis 64. Connection rod 78 is also pivotally

att g . i i . . s i
SRR kb Ay WS acv

| ower | ay i o) [ - el
778, Pl opfiRs b BBGURGE sEAtA R 7R Mhichieqqlf Bignabout 2
novenent. of . ec.arns 57A and, 57B. As the seedli

17 g UBtitn BhicBE Thae R Aled e ele beprpsils £ roRks) am 57
abut each other at 28 this causes continued novenent

of adledeyvagend 83 s retaingd yathisageadnassembly 64 by pivot pin 65. At
PCT/ AU211115N111894 11 over support grille 82.

Supganht togrerd ef ehl rockerarmb ol dhets iasgeodsd thedtie rod bearings 68

facilitates transfer of seedling trays 10 onto

r olwigich afsd digdahvthedimkapdedHb aduciockerasm 57w ol SERES
19 fromcutting station 8 as shown in FIG 5. Conveyor

41 is  priytededsy prloviiddPs drivk §88ard 2038 rddideeatifd bRde 56

as well as longitudinal frane
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



5 menbers 41 C. There is also shown support frane 85
for cutting nechani sm 40 having uprights 86 and cross

woRibess0B87. Rocker arm 57A s attached to fr apeEr/AeNi08001894
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88 by pivot pin 58 and the rod bearings 68 and rocker
arm 57B is attached to franme menber 89. This neans
that the height of blade 56 10 may be adj usted by

P ST Sk BB bt
. 3 el BRI B Ry s

l ever, 92 whic cause?. actuatign of scissor jack 93 to )
t neroFavgnsld BOR ¥Fng Stton Guas AW InStishdx Camvayer 41 is
85 relative to a lower frame conprising frame 15

me nP@videshwiih guprerélegs 4t anshipieces 4.1 Bercvell asengitudimal frame
menber 90 is rigidly attached to axle frane nenber 94

whi olentlzssattGched thereto caster wheels 95 by
bracket assenblies 97. Conveyor 30 may be actuated by

control Kneke RaRbOsHEWY @upport raf¥ &% fa€ tudh i
control knob 100. Sci SSOijbaCk 89 is rigidl y@grin?ggﬂrélam 40

0 KafihgipriBfitsAB6 Ang Wrd (531

as vvelllgel\% n?o ax?en§ rar\rré@ hrr%nn‘lgner 981? rﬁ#@éa&ﬁ%ﬁ&%ﬂhc&ed to

7, r ' . lternpati cutti

o AR e S oF AL BBt B tipgrer

Ban w hani sm 100A is driven by drive notor 70

i S R B e mbenide | BIS mbans &y # Beiaht o blade 56

connecting shaft 60 and associ ated bearings 61. WO

21) e besuiustey byappauel lowes mavementfgupport framg 88 pad it will

102 and 103 are interconnected by bandsaw 104. Each of

pul beegetedtbat each f12r8e anembepddh isteldsyopicalieer@fagaddvith a lower

nmore specifically frame upright 86 and nounting plate

86 Ararhbanefrive J0Nst Tusihd BOCH GBSt hap heavsntRlel By control
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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adj ustabl e having regard to tel escopi c engagenent of
frame nenbers 91 5 with bottom frame nenber 90 as

wolbeenwssed in FIG 6 which is actuated throughpcpAtzk001894
| ever 92 and scissor jack 93 as discussed in FIG 6. As
shown in each of the embodinepys of FIGS 6-7 seedling
trays 10 are supported by stationary support grille

82_as th pas rough cutti tation 8 u rt

o PNy 562 BREE 10T AR Blerpobheded 4% Bhridhshang o bR bt pulleys
49 bé 10(%8§ 82A to facilitat% operation of cutting .
med A4 ANEn Qeoare sRnoieAP Y TERme @5nd ere paeafically fiame upright
| eaves 19 al ong conveyor belt 49 is caused by drive )
r oBf@ndimouating bkde 86A1 Shareforerbn csitling:beigbt pEbandsaw 104 is
deposited in a collection receptacle such as a

f | edjulstablddavinlregard ho itedescipic padagemient oé frabexmeiibers 91
for conveni ence during storage and transport. The box

| Swithoyotesel fEamel indneread asdiisclisedCRMPI® & ivhich3isaaétuated
air holes 114 as bestshown in FIG 9. The box 112 al so

ha%r@u?ﬁ%aﬁ?ﬁ%@@?ﬁg a}l@l%ciésbrgd&rﬁ 8% %ié@ugl;e(?ﬁwt EleG 6.

appréecrated fromt oregoi ng description o

Phe. | nvams bRt b Cakiyofgf pptafFERERGY RS BEPANG 1l 10

especially. in relation to use of the same 20 seedlin .
1 &5F SHPRRHSRBY IRV SURPPH il 25 AR due PSS Higuon Cutting
subsequent  harvesting at a harvesting shed 25. This

av stationdo Sisipg ontgitlei 82spsres sapveyor beft I0fsamsoaneyor belt 49 by
subsequent |ocation in a box in the field and al so

pr gap @23\ tobfeicilikateropgrativrecofcautting neechainégm lér vest i ng of

sal ad | eaves 19. The process and apparatus of the

i nvent i pireR]=HQ taFIG SSthétrarbo st Reviesalg A18ny e6hwBr belt 49 is
such as WD 20116/ 063400 PCT/ AU211115/001894 13 those

deggrihe Q%HH}’% 'F@llé?ﬁﬁ@rar@lg%avéé 195} tr@nsééug%d to ble dgpio%ited in

appr eci at at the seedling trays may be coole

a %oc(?)llliegﬁoﬁ Peoégp%clg SLSHBS raaﬁe%kﬁe%fagf‘[ 'anWFII'C:holg r@train%rd within a
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



to being subjected to the cutting operation. The

processing tine for each seedling tray in relation to
whaséesisonng apparatus may be | ess than 60 5 seECHACN05/001894

In addition the use of the technique of abutting

seedling trays 10 provides nopgntum for each tray 10

to pass through cutting station 8 and be efficiently

pr Oﬂﬁfs‘é%él‘h‘lb%b]tlﬁ 'tl'i‘(g pﬁBFQﬂnl't W 480 bg‘é%sar%f:@% g'{r;ég)fhé. Zeedling

also facilitated t he provision dap
Eﬁ2?%9%@3h%03%e§§ﬂeé§§pﬁ§%b %Ba*%&s@&pe 5 d“% A prior
cupfopEng: TEE5e e, GRR r?qiap%atyoﬁﬁ‘rh%?xﬁpﬁééaﬁaﬁnmq@r each

i nvention over the Prl or art discussed above and nake
t heSeedfingnirayninyinlatien ftpchasmesting ppaaratue. may be less than 60
21) 1) 6106341) 1) PCT/ AU21111 5 /11111 8 9 4 14 THE
S CLASSSITIEEI NI NG THE | NVENTI ON ARE AS FOLLOMNG: 1. A
nmet hod of harvesting | eafy vegetables and | egunes

whi ch i nirl edeiiont the ssep$ tié tedhiniqle apsUtfind8eddling trays 10
plurality of seedling trays wherein each seedli ng gl5

tr aprovfidssmeahthiTer eféh t"f‘af‘i’@ FYEs tf%i%t} H&Jtﬁh cﬁ@ and be

station; (ii) cutting |eaves o seed S cont |ne

oy RS T Bl o
.5, BB SRR S B 55 oton

for rtln the seedling tray while the | eaves
107 cOBRIFTER O BpiR MosAa 06 PonYRyof Retids: asvevey more broadly

| eaves fromthe seedling tray on an upwardly inclined
contheyse tfeonvayalbelt 36n gap82Aand sgppokigritlB2 serves primarily to
distinguish the invention over the prior art discussed above and make the

invention more efficient in practice.



2. Anethod as clainmed in claiml1 wherein the
seedlings are initially <cultivated in a greenhouse

wob@e6e63106 he seedlings are propagated and gr owcT/AB2008/001894
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the greenhouse in the sane seedling tray used in step
(i) above. 3. A nethod as clahged in claiml wherein
after passage through the cuffing station harvested

g;eg' ngrﬁéi‘;\f_ RIS DERTRNGE THi YRR 6“Aﬁ%&$5}5:|9[bws:

e BB iel o B35 ot 530 Rl s

nmeans i ncl udi ng an endl ess conveyor belt for

corbepians of plurality of seedling trays wherein each
seedling tray has a plurality of seedlings wherein

| eavef) of warspartingla plyraliy af ssedihg trays ivéierein each seedling
associ ated seedling tray; WD 21)1)6106341) 1)

PCT/ AU211 1ftap abilitslddctBothet onkbcdriveyopbelitd argutiiqsiadion;
| ocat ed adj acent a proximal end of the conveyor belt

and sggcedeltifg 4R dreeatMdioriaiial ifa'seRBing ey located at

cutting station and the proxima of the conveyor
Co cut "t el Feallid sl pBRaE Sphed i driFURRERETG BY the
Crati on: - (FMPYaTBelitoGREVGe.t 5B HElngER b Guithatayigp and
on sai d St 3R GHAGETY SFIORTY PR SRR SHABEIATY Support fo
bef ore passing through the cutting station; 10 (iv)
second consuégpartngriteseedingloaw while the leaves ave beingagut;
fromthe cutting station.
(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
wherein the second conveying neans has an endl ess

WO geyiang belt which is driven by one or noreCcHAUYDS5/001894

rollers. 15 6. A harvesting apparatus as clained in
claim4 wherein the cutting 1gechani smis adjustable
i n hei ght above the stationary support. 7. A

harvesting apparatuys as clained ip claim '

o alBut gt SefiSn tratehdibpnl prfiBafat Rt feconveyor
supports the cutting nechanismwhich is veabl e .
rel ati ve belt@andspaced thaeiam i W%V‘(é%ljatgﬁpngﬁ@’e&ﬂ fhergptting
hei ght of the 20 cutting mechani sm above the ) .
st at i onar gtatioppand thes proximat esdtofrigeagarwesoubelissaid cutting
claimed in claim7 wherein the upper franme has a

pl ural ity seftiowpiaviiy af cudtimy mesdhenisnh ¢b esit the Eaviey from their
engaged with mating stationary |ower franme nenbers of

the | ower a%&@&&%e‘do_stﬁn@%ﬂﬁ parEchiar egnds itpasyenthrefigh the
the cutting nechanismthat may be required. WO

2006/ 0634 A45005/ 001894 16 9. A harvesting
appar at usgggmgrg§| med in claim7 incorporating

actuating mneans for actuati noyenent t e .
frambi} el & ?R?&?%Wé’ﬂ%ﬁ&pap%r 'S 98P f%f ﬁgﬁé%rﬁﬁgn%eedlmg
apparatus as clained in claim9 wherein the actuatin

5 neans i SRS Q) ajendRPARIte onnsif atnary sypport By the
upper and |ower frames. 11. A harvesting apparatus as

cl ai ned i moaveyanbelhhefoes passieg uoughdhe peldingrstation;s a
reci procating blade or bandsaw. 12. A harvesting

appar@y us sagond @bnesying nEamsfodcdnueying cut heanrgsaaveay figm the
col l ection neans for receiving discarded seedling

trays afteqiffiestaigye 10 passed through the cutting
station.
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.



13. A harvesting apparatus as clainmed in claim12
wherein the collection neans conprises a conveyor for

wosoeBsbde di scarded seedling trays to a st oP@QRU2005/001894
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| ocation. 14. A harvesting apparatus as clained in
claim 13 wherein the collectipfn 15 neans is a series
of spaced rollers attached to a roller support frane.

15, A har LA : ' 0B, ' .
angr i nt HEESHE BPREaRls 5 AR d BRI 2 BbPlatho actuating
conveyor .ori ented transverse\J to thefrol l er su Port l
f r BN, o, attialing, Mol thee B ems, Elalii) 1q g jower
the roller support frame. 20 16, A harvesting
apfaMa-us as claimed in any one of claims 4 to 15
wherein the second conveying nmeans at the cutting _
st 40i on A bapestinglagpaiatis aaclaimedhnvdlaig 8 whareinvihe actuating
radi us or curve |ocated 10-15nm above the stationary
suppEdrs 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.



