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conveying seedling trays (10), a cutting station (40)
adj acent the first conveyor (30) to cut the | eaves of
the seedlings and a second conveyor (41) for taking
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st 2) 1S placed rn the gap

(82A) between the first %LE@M%) and the cutting
station (40) for supportti s (10). The

cutting chanismat the cutting station (4Q) may be
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invention relates to a harvesting nethod and appar at us
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used in salads. 5 Leaf vegetabl es include spinach,
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common | eafy 10 vegetable used in salads is baby |eaf

| etviegetablthugad o satadsnisdakyr leaf {etivicesMaish coaes dbpolaristy of
and thus may have broad | eaves, curly |eaves or

r ecithiapbs ahé avkesirs @hd thus/may ihane bsoal isavep miirly dddveston reddish
w de variety of lettuce type greens including tango,

| olidaygsosa, red oak | eaf, baby ronmi ne, green oak 15

| eaf, baby red romai ne, baby | eaf spinach, baby red

chard, fef myehabdis 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
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Tatsoi, Mzuma, Frisee, arugula, radicchio, herbs and
curly endives known in the trade as "baby greens" and
wols®@doézaosal ads and garni shes. Baby sal ad i s ner1BRURNS/001894
planted in a greenhouse and is harvested about 14-50

days after planting. Lettuce ps normally planted in
consecutive 20 plantings so that there is a supply
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Irst planhting has germ nated and energed
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held in cold st r _shipped dir

ohlstd 'egodp%r@?nsoam et fine; GorBURnG ebfihelicledt. Use of a
appr oxi rrateIY weeks so WD 21) 1)6106341&@)
P aqateble/harvastopas dascrbadr skemPIa i ﬁ’atsat 6463722
appreciated that time is of the essence in shipping
t hevhickals a Inetchanical bantesteivhing becutiing assrmblyst at cuts leafy
However manual |y picking the leaf |ettuce into
caybga@blas Uuth 49 Ry dreehs methediesdiamnddepasits the cut leaves onto
inefficient. Use of a |eafy vegetable harvester as
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a mechani cal harvester aV| ng a cutti ng asse
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ppl to rrechanl cal |leafy vegetable harvesters as

deSc TY%%% in US Patents 6 378 281, 6 173 559, 4 967

545 and 10 5 193 331. Reference may be nmade to US

Pat ent Reférenteimanbemaids ty USeBatent bAS#. Q8 buhich describes a
harvester having a cutter/conveyor assenbly fixed to a

chasbi yress hdnratstehhaving taasutieoicoayeyorassentblyfivadto a chassis
rotate about a generally horizontal axis. The baby

gr %ﬁﬁﬁ?ﬁhb%ttéﬁbbn’{@ybr B¥seémBRMEY RitateedboLit 8 géne kIl ihdgizontal
assenbly 15 are cut "and the produce is then delivered

| ma?qsz?‘TR[e%%%?/%rg% éffgr%é%eﬁ‘/ 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

20 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
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fully grown produce in the field. Reference al so may
be made to the Novenber 2002 igssue of the 20
Australian periodical "Good Fruit and Veget abl es”

whi i : .
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| eaves just above the.trae/ surf_a]ce. Det ached I%?ves .
pafEocRssinG fRalfdYdIejrigaraiadhkehicles pbisei WAS dpade of a specially
conveyor WO 21)1)6106341)1) PCT/AU211115 /11111 8 9 4

3 vksigaky \Milbymas ¢iiTespavaching époharvasling theyseedling leaves.
contai ners. Wien full, the containers are taken to a

cool rodiovkelariewasdoapdin ptadicetusirg the abeve process that the
processing facility by refrigerated vehicles. Use was
nma@anistihgIREShiAL Was iR ieflediidntistomsadds aiRthere were gaps
machi ne for harvesting the seedling | eaves. 5 However

it . ' : . ' ta feod
t et Hdfheel AAROA SR AENG Hic SRR Pl fiERRod BRla fee
st oppages apd. there r aps. . t, b .

2P BbEe BB R shole R R iBh 3 o B B Prosang blace.
conveyor which transported the seedli frays to the .

" edinis WasBeRgUSS Hiiced RonYeYRICOBRRIRAS plagopaR(Tame having a
conveyor conprised a stationary frame having a 10 pair

of peliraifichains al@schsidieofdhe frage whatebyreachishadnad a pirality of
had a plurality of spaced lugs for pushing the

seephtagd ILgayfsr pashing theaseedlihgdvays bo theerame through to the
reci procating blade. Wien the gaps were present

betues b @fINdARAde IWAKA thé ?aM@Wefr@ Brskdrit deteddreadjacent trays it
seedl i ngs or |leaves fell through the gaps | ocated

beW%aﬁgﬁgt_ Bfltgnﬁég@g i d wsam&[)woeggttﬁge@ébé Rated

conveyor _ s appeared becau
S p%ce'tvr\]/gerq %%)\é\t’ggé‘ trtaﬂgveargé ?r%%net m@H?oI%% IAclégé?‘d 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.
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station was | ocated above the reciprocating blade at a
hei ght which was excessive agd thus this interfered
wth efficient renoval of the harvested 20 | eaves from
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on each nveyor. I'S an obj ect of
the inveption o proyide a haryesting process which.

al | evi atlés at %réﬁgi?o'%/@gs%n@u@! Yordt %%%&@gsir@ygnwhageén each
of the prior art discussed above. 2006/ 063400

PCT/ AU2005/ 0018¢adling {ray a@ﬁ%@%dﬂnaf\ﬁ%o%% cghveys belt to a
invention includes the steps of: (i) transporting a
plurality of seatingngtatioaywhareinepachk ag¢edlngediayngontains a
tray abuts each other on a conveyor belt to a cutting

station wherei pllgaity stedtilgyst nheramntieaves of Seach seedling
plurality of seedlings whereby | eaves of each seedling

proj ect above LGkt ASGRCthENEs66aMd Seediingytray;i i)
cutting the | eaves contained in each seedling tray

whi ch Re o= Eﬂggﬁﬁg{hé {é%v&é’tc‘gbféqnéd M ie%%h"‘é“%%dgﬁn'%;sttr%y which

spaced om an acent end the conveyor (
B acent “end whgrsen tuangh i, b SeheEp e i§ phac flom an
whi e the | cavadaseat Bor RGTERCTVENGT bSH 10 PENIsH AR PRYreen
the harvested | eaves fromthe seedling tray on an
upwar dl y incl i el cutiimgestaiiorband saigegdjaeeim entbwbgtain sgid 9ap
wo statton 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
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same seedling tray used in step (i) above. In this
enbodi ment a plurality of seegdling trays may be
supported on support franmes in the 20 greenhouse and

su ppropriate irrigation which may be
aut 32%%3‘?@% %f/e%appl ied or tined as appr opr| ate. There

Z:O;Fi gg)ﬁa&%g%ﬁ\rﬂ ggﬂ%f? H [ﬂFeBt drtlj%f ?%t}]veyw @H&teﬁgh tray abuts

| eaves reach a SU|tabIe hei ght for co i on the
seé&@chrihet paytbahuhepea tne&v@ﬁ@f fray rwg}ﬁstnﬁ@ gritipgriatien the
to a harvesting |l ocation or WD 2006/ 063400
PCTéad20if %200 18 tde séedlingsweay bagubjested teer huitingopesgtion and

then be placed on a first conveyor and each tray abuts

eaghe eubRyaves rhsptherhbs ramovetiiframh dhe cutting statibe Hytdeecond
cutting station the |[|eaves of each of the seedlings

My Reeddtd] ected to a cutting operation and 5 the cut
| eaves may then be renoved fromthe cutting station by

& Seconthy tﬁ?n(\iﬁ%‘?% stdtl ont Bt %E{eﬂﬁ]ﬂ; %ﬁ@lt PP&:e%% maaY then be

seedling a cessli ng enove

directio t.he uttl tiQ nt ai.ni n

st PROVER By fteetin oy 78 Slifbg ﬁﬂ%t@%cmﬂw@ E'stalks and
V|brat|onto rempve rel evant detritus, 10 and 51

st @rewtl gediaferddiimaty fleagingephypiedionthdemayereidyRnt fetritus
ot her aspect may include harvesting apparatus for
hararesthengtoredfpr vegee ibthesgieenhegsgres whi ch i ncl udes

(i) first conveying neans including an endl ess
conveyorTHeeinvehtion irc otharydspgcamaly unelldé yhaovestimgdhppagatus for

trays wherein each seedling tray 15 has a plurality
of Re&tinga8afhRIRIAbIES JY RsyutheSABIEhSAEIILEBY

(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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between the cutting station and the proximal end of

the conveyor belt, said cutting 20 station having a
cutting nechanismto cut the | eaves fromtheir

associ at ed cgh@dyoy belt Fefer [Séé"sli‘rllg?‘fhrbﬁ@/ S clitin§ 3%Rh; and
through the cutting station; (1ii) a stationary

suppoygity | o j [ [

Cr s UL ¢ AL LSy REghS for PRt RERIk iy frqm the
by the WO 2006/ O@ 400 PCT/ AU2005/ 001894 6 conveyor

bel t bef or & '393’%%5’ "hrough the cutting station; and

(iv) seggrlq? c%nv,eyi ng nmeans for conveyjng cut |eaves )
away fr dniefer@olVcin: herRpraraiusoef ther isventigsl jhe seegrd conveying
apparatus of the invention the second conveying 5
medneans is:a eoMMaYPohaYing iengralesseinyeyingdratiayhich nay be driven
whi ch may be driven by one or nore drive rollers. The
belldy oreyorinece bevestafiprs. fTbe bat mag alo s por@dasy one or more
rollers. The endl ess conveyor belt of the first

conyiey rél@réERRSeritids s SiveyBANE 6f the Fitdt 8bnGie] idahs Rihy also
The cutting station may have a frane for supporting

t h?}]a‘?/%,té 5iGilar EBn8BG&RM sm Suitably the cutting
nmec

ani sm may be adjustable in height above the

ar 10 Tines ELE, belh eV e B AR et SymRARIiaH Theyeutting
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process different plants and thus a variety of

di fabeverihe stadipparyyippest wihich st kira stativbanmglateeor grille located

processed by the apparatus of the invention. This may

be bedowithd auiting 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
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mechani sm above the stationary plate or grille. Such
upper franme may have one or nmpre upright frane
nmenbers tel escopi cally engaged with 20 | ower frane

”e’@@iﬁ'plﬁfedt § é%\@%@o %mmgﬂc@ﬁnw@ fh%bs}seaﬁ and lower

novenent he cutt| g msc anism-t a

Lﬁ?%??-a‘ﬂ?@%g%{'ﬁi o niteoRUS dusp 3085 o5 Pactatng

achi evi ng novenent of . the u frame relative to the
 oVBERT SHEN S8 PYraplic @5 Prae BEHIS D 20681063400

PCT/ AU2005/ 001894 7 exen‘pl ified by a scissor jack
whi ch i nthe caftirg traeehanisipp@ayahe Poway stitabiestype and thus

However this does not preclude the use of other forns
of camprige g recipancatisy diads o bynlbisaw ias bergineaftat described.
ram assenbly. The cutting nechani sm nmay be of any

suiHabbeertiy pdl lse dpplidtated trepmthérsioras df SuRINgGAkLRghism could
bl ade or bandsaw as herein after descri bed. However

it pd bée@§uélﬁ’@§%h1%§1§9let Lﬁtterﬁf B&H; uﬁ@ﬁc?ﬁs h acéita{lbﬁzgfy cutter or

mechani sm coul d be used suc novabl e cutte

COVHtHé‘FFdr%aqfi“rﬁ%cﬁarﬁéaﬂ%h%ﬁﬁén%{éter or other forms

f nmechani c ear | ng “neans appar atus of the

i nventi rise col | ctlon means

Fecel vi nihabRelR SRR FEyse FamTRes Glgetion means
passed throu h the cutting station and in one form

sudfr teaeaidpg |Qﬁf39rfé%¢1§eﬁﬁ'y1906ﬁ%$ pier theycbavepasssd through the

receptacle or nore preferably a conveyor for conveying
t heuttingy staton andtioreame forot sticlhreollSotitn coearesy onayregmprise a
conprise an endl ess noveable belt but preferably has

a swileetorofeceptand of Rblepfatablcheshviegorfor ebh@dying the trays to
support 15 frane.
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
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FIG2 is a schematic view showi ng transportation of
the seedling trays fromthe ggeenhouse to a
harvesting shed; FIG 3 is a schematic view showi ng the

harMsgdh #evod ' hRicht esll '

Pl g0 By Lathe RGN MR Aich P GiRINERl BediGtrays at a
seed|.q . a | oadi ng WO 2006/ 063400 PCT/ AU2005/ 001894

8 s‘?‘lzﬂ'ﬁﬁ?%“rogy onto a conveyor belt which transports

t he seedli rays at a .cutting, station FIG5 shows a ..
schenmat i c'cgg é&PW% asrhematiciviRy B%hgéé%qq%%éegpﬁ@gﬁeat the cutting
cutting station with the seedling trays being )
sepiationwithtbamseesdlioa fraye baingrfgpasateddrenghewsit geedlings
detail ed view of one formof cutting mechani smfor use

in the iFEGshowsadathitediewiofigne ferm ofhcurtimy Mesthanisnafor use
detai |l ed perspective view of another formof cutting

medhaine fmehdonugehe Rutting statkent i on at the cutting
station; and FIG 8 is a schematic view of a storage

box cont@@ 7ot a iR dtafecthe MbwCsH aﬁ'&ﬁ.g}G i‘dil‘ﬁwsof cutting

for subsequent storage or transportation In F
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support fr gr een in FIG

2. Th [ .10 i h in th t f
cul 1 vaih 0 [ SFaHalie HEw 2 gHorpde e o el e slege bag

14 of seedling tray 10 are enpty or filled wth growth
e et $sediinds for shbseaiant sipragk os dianspadatiemer gr owt h
nutrients. In stage 16 the recesses

In FIG 1 there is shown a seedling tray 10 which is cultivated on
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
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seedling trays 10 are supported on L shaped frane
menbers 21 20 such as angle igon of support franme 11
supported by legs 22 and are preferably contained in

a VRS§htotheemdyalise ok tYﬁHs‘b'&rt@HyorP?raﬁé‘eriI% %@II%& Y tractors 24 to

appropr| ate watering systems (not shown)

Or ARINOURT difed S54RI thk Tra RTAY R Versgc?/saisﬂ%fsggg apgaratus

climatic I'ons suc & a
se%éhl ngs 20. As shown in FIG 2 when | eaves 19 have

ed a suitable WD 2006/ 063400 PCT/ AU2005/ 001894 9
hei ght the trays 10 are transported on trailers 23
pul Ted U9 h@f\éé‘c%'&ﬂ@ﬂmr@féls 2Rasaawmi§ Hfred thestrayset@areeaded
trays are subjected to harvesting apparatus 26. In
harmeaguallyprip pamas 29 atéoading biabion i9rfrdeh Gadlet B¢ anddtysinddbrtant
are |oaded 5 manually onto ranps 27 at | oading

st ghabeach frapritataits eack btikerdati 28. iIRarhpP a7tB8tsuppbéted by legs
each tray 10 abuts each other at 28. Ranps 27 are

SUR Mhetras 1@ ke tréfsfefRe thiRYZoral %ﬁvéyfcﬁfw ﬁ‘é\h@@ frafhe 31

hori zontal conveyor 30 havi ng frarre 31 having si

Pl 3K Of&d%lét?f %%I?Eﬂié? el r Xﬁ?@éﬁ@érﬁ%ﬁ@ei& show idler

show i

AR AR S e &Ec?éé’?ens‘%’oned by

seedl i n tra S 1§ onto conveyor belt 36 is shown i
FI d;eaS'O Aveliers 36 Amersstetaicanipuhal/oadingef g%edlmg trays10
supported by wheels 38 shown in phantom Legs 29 of

r argite zonugyordiedio3®is shapoin EWG By Conueyer 2hdatgsirgd may have
wheels 39. In FIG 3-5 the seedling trays 10 are shown

beilegs 85supyatedpy wheetds siyawn ephardémt begsRBicfgamp 27 may
station 8 where | eaves 19 of seedlings 20 are cut
also be supported 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
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transferred to an angled conveyor 41 with the trays
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transported by rollers 42 supported on frane 43 to a
rol |l er conveyor 44 having rolfpers 45 wherein trays 10
are either discarded or cleaned out by 20 renoval of

gr %rtb\y‘ggéjipgﬂsbﬁtggécmt% %?Je?atYdrPBP&&tﬂgg TE&Raridinta0 atbcutting

shown conveyor 447is supported

coﬁ%‘}ég%f? o Gy e & & ekl dor (ol suBBEHegrn"e 82

ongi tudi nal axi conve or 30, shown
FI e SReS o RiAGEr 2 T SNAF e S PRONIEES bR, Bggps plate 51
belt 49 which is provided wth a nose having a sharp

curhaving anppiptess £0d 339 ovipelT/ialpcaied dmi‘s\womyﬁadoe&wﬂ The

radius 50 to facilitate operation of cutting nmechanism
40 canveyot bely41 $3 alsoqrogide8wiithaldller rotbers F0amnd 54ocat ed
10- 15nmm above support grille 82 discussed

her ei nafhefIG Ftirers iwsiown one fbﬁn@f@utjtmgdnbafnmmdaﬁor use in
plate 51 having a pointed end 52 which is |ocated

belgwinRIniBH Sonffising®d rec ﬂ%ch?gB%mwgﬁmﬁ éﬂi'g gttached

al so prow ded wth rdler rol

th [ j 40 for

s oy PRird YHboRRf rolkeF Bime 87h A% 328 BB PRt aout 2
56 which is. tally attached air_of pose

; oot Rlp %JO@W&% Thote/ Al Biovidacb s 6 Gengocker arm 57
pivot pin or joint 58. There is also provided bearings

2. atisdANPbRRGP3 i iatained within Alevisaeserabl Gy Bivot pin 65. At
retained within a clevis assenbly 64 by pivot pin 65.

At eagdcioptans efrehabf roskehamo Sl eherr imBavedthestie sopbearinys 68
the tie rod bearings 68 which also attach the |ink

r odviGigh tats ceaitdehy ihelipk ratrebitreduh wtker AMBISFA 6r SFB.O
provided a drive nmeans 70 for reciprocating bl ade 56

whi ch ¢
Ul | oy THREEHE RIS oviiRds iie sl 1P ToPfeitBghing blade 56

t &y iRh YomfHised RedRPRotUIhiEH nas SE89&S oMy V4 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



belt 75 which al so engages with |ower pulley 76 and
whi ch engages with a drive shaft (not shown) and

wheagiogod not shown) for fly wheel 77 which ergBge05/001894
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wi th connection rod 78 which engages with clevis 64.
Connection rod 78 is also pivwtally attached to
projection 80 of fly wheel 77. Wen drive 20 notor 70

75 SeRlrort i 822 Sbbr ofIE B Mhocil Bhio e 88 dhitaciitates
t t afy bl 6 h t, .of

r oclafiSH BEs AT vs T B et sp bR opvare Hovyae moves
th tt] tatj. t hey abut h

ot N 858 e GuliBE <Talien Aust SHOWEENEI. deaieyag 41 s
trays 10 WO 20116/ 063400 PCT/ AU211115N111894 11 over
supprvideshwith sugport lsgp gdrtangt braces 41 B ascwelkds losigitudinal frame
bl ade 56 and facilitates transfer of seedling trays

10 mentoersi41€t.s 42 bel ow conveyor 41 whi ch noves cut
| eaves 19 fromcutting station 8 as shown in FIG 5.

Conveyor THdrd & aRbOsHaIAe subpbrtsper 85 isgsudihd MBEhanism 40
braces 41 B as well as longitudinal frame 5 nenbers

41 i [ taf 1 t L
rochan g ARG, & AR T RS o T 2 & ighfea to
Ro 7 r.ane nber 88.b I vot

oi B By BEET RS ant AR od BRanas e Apsbracker am
att ed to fr menber 89. This neans that the

nei St a0 B MeP e 8% issTeanD it Bisshelght of blade 56
| ower novenent of support frame 85 and it wll be

not 8@y tg-adjested byripper pelever nga/ementafiseppopifieate §5 and it will
engaged with a lower frane nmenber 90 at 91 and such

noviegreatedthat éachciomne ohérabeb§3A ntelescopicaMesnfiyedivitha lower
causes actuation of scissor jack 93 to thereby cause

el evanhengenter (90vgtrd NEnd ushiPRSVEmértamBy B2 dsttadiled byt Gontrol
a lower franme conprising frame 15 nenbers 90 and axl'e
f T 889 MEMAIchusEa aBiIa8YR bf §6i885r jHB08S fo RBrdby 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.



rigidly attached to axle frame nmenber 94 which has
attached thereto caster wheels 95 by bracket

was@etdsoes 97. Conveyor 30 nmay be actuated bypcwauisn®boisos
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knob 99 and conveyor 41 may be actuated by control
knob 100. Scissor jack 89 |51 gigidly attached to
upr i ght 86 at a suitable location (not 20 shovvn) as

r P00 EhEuls B R ERRhotan YD VHBI 0 Rathi dilevs

40 in relation to a bandsaw hanj sm 100A. B ndsaw
red RAANGCEORTR SUPROTISRAY TN BEANCBOE? SheciigallyHranae upright

shown in FIG 6. However, pulley 76 a connecting shaft
60 8@ mdaveubting prte88A mberesare the cttjng BeigbBafihandsaw 104 is
PCT/ AU211115 /11111 8 9 4 12 Pulleys 102 and 103 are

i nadjustabie dlaethdoyedand des teleddbpic Eaghgemept bf pme h@hbers 91
and 103 are supported by frame 85 and nore

S pafthf b&t@rhYframenmeniidradt as dfisade@oMNFIG® WhitheisB8Auated
Therefore the cutting height of bandsaw 104 is

dj | ] f
?r ngéhﬁﬁ c%n%}’l'g?ggéﬁ%ﬁ cisdof ﬁ%c?‘(r A ng‘s %s%'&%@@@'iF?PFG 8!

nbers otto nber 90 as
di scuss
| ever Qgga%vg{: s%aoq\w?ﬁgﬁ eégbao%ngh c%fs@g;roé) ﬁ%ﬁ@ég?@ s10
shown in each of .t enbodi 6- 7 seed .
©r BJA SHPPOTea b, At SUpPOR Al Tie ez o° ppareS @?rpw%%uttmg
82 as they pass through cutting station 8. Sup
gr statiengk SippesgrilerbPapsces épnvwrﬂeﬁra%fmm@p@vewbtelt 49 by
49 by 10 gap 82A to facilitate operation of cutting

nme ghpri2fntotfacilitaterapgaatibrt of cuttBi@ mednanismadfport of
| eaves 19 al ong conveyor belt 49 is caused by drive

rol l'er 1dgnd td FRS 8SthbSrarispoktitd lesiridsErhlbAg Benveyor belt 49 is
deposited in a collection receptacle such as a

f %éh@éc?bgﬁﬂvé 1di dé’l"h'ﬁrhddsleé\‘fésaﬂ @Sga Wnidus@d tQBé d:%égited in

for conveni ence rong storage and transport.

o lebEoT sepenthold P B TRp 620 FATRARANS bl

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



9. The box 112 al so has a body conmponent 115. It
therefore will be appreciated fromthe foregoing

woleseszave on of the preferred enbodi nents thagct/RE2005/001894
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nmet hod and apparatus of the invention is extrenely
efficient in operation especiajgy in relation to use
of the sanme 20 seedling tray 10 during cultivation in

a gHRR_MEESiIbEd iRTNe ?ﬁ@?’gﬂuﬁ JI algg%ée%smggﬁ@éd that it the seedling

harvesting shed 25 'S avoi

T A BRI AR prir

con i ons for Ve sal ad | eaves 19. The

pr ogoeég Ing SHbIG rtQttf? %ﬁ'@%@p?m@ﬁt ﬁgﬁ RipsesHngitige for each
use of nechani cal harvesters such as WO 20116/ 063400
PCTRRRHING] gy 091 Bation ot hryyestings epppeatus maeberiéss than 60
art. It will also be appreciated that the seedling
tra?%cqmys be cooled in a cooling roomat a tenperature

of from5-10C prior to being subjected to the cutting

oper at i om adbitiopr theessé g thé W@cﬁr@cﬁu@@@'ﬁb&lﬂ%ﬂbéé@hﬁd dys 10
in relation to harvesting apparatus may be less than

60 %vﬁ%ﬁ%dﬁ}edt@ﬂqgﬂ'ééérpfﬂa)‘ lﬂ@tdlﬁsss%d@ lgfran@ét%&ng nd be

abuttl ng seedling trays 10 ° provides or eac

ef ?i¥ fg?:%r??l?yﬁ%r%%gé%%e Ik%'ﬁcf% Hé% h%\h% SFﬁgoeﬁlﬁﬁ@y is also
Gap USRS SYanB yisian gaﬁiﬁﬂan% ﬁbgﬁa Riofiiss? S B adoption

the {}grrow or sharp nose_50 of conveyor belt 49
P AT BF éaamjnomo @§ e0R¥eYOs MekyiSt Havevezanorgdpoadly

82A and support grill 82 serves primarily to
di stheriel eftcanveyonelh86 a2 antieuppordigriié? skirsesipsedrily to
above and nmake the invention nore efficient in

Zr an{izﬁmgajisme?lr)vb)rﬁﬂ)ﬁ&ﬁéﬂﬁé pRET aRRSG kel dbolEldndBmake the

invention more efficient in practice.
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THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWG: 1. A
nmet hod of harvesting | eafy vegetabl es and | egunes
wobdoeledsnc| udes the steps of: (i) transporti nEgCBAU2005/001894
plurality of seedling trays wherein each seedling 5

tray abuts each other on a copyeyor belt to a cutting
station; (ii) cuttlng | eaves of seedllngs contained in

9 ! C

to provide bet ween th cut |on and

djﬁcemA %\%Mﬁ@f#me gd'ea iabflg§ od jeshines wnvf;dvaudes
for 10 supporting the seedllng tray while the | eaves
ardhesters @fut: (iii) transporting the harvesting

| eaves fromthe seedling tray on an upwardly inclined
conve(ibr behnswting far plurality of weedhing $eys iverereih each seedling
nmethod as clainmed in claim1l wherein the seedlings are
initially trapbbutsaésch dihed ofireesieydebah¢s aiduttim$station;
seedl i ngs are propagated and grown 15 in the

gr eenfiguseciitiing fEavea st s%%@%dé“@oﬁtéﬁ)éd% a%e'eanﬁ¢ %X%&ated at

above. "3. A rre%hod as cl ai ned |n c aiml| where

passage t h!’h%u&ﬂtlﬁg%tatm hn:ﬁ 88 %?1{1 ?éﬁsé@g%nt end of the

seedling tra renove

by a conveyor to t.or age. ocatl for use

Fur vest | noCapEYPsPel Porioy P\@wﬂ@et\f\@% R it ptagion and
or legunmes .20 which includes: (i) first conveyi

ng
means i ncl $RIF @J%ﬁwmdewaer@am@y&apom afgdationary support for
conveying a plurality of seedling trays wherein each
seedl i ng tsugportiag the peedlid gy whils Hwilcangs andbeirigncut;
| eaves of each seedling project above their
assoc(iigt edtraesubriing the dparveding lpayesltodvihelgeedling tray on an

PCT/ AU21111 5 /11111 8 9 4 15
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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(ii) a cutting station |ocated adjacent a proximl end
of the conveyor belt and spaced therefromto provide

we2@8pches ween the cutting station and the prexi/ag005/001894

end of the conveyor belt, said cutting station having
a cutting nechanismto cut tl:fg | eaves fromtheir 5
associ ated stalks of a particular tray as it passes

t hroygh the  cutt,i tation:. (iij) a.statio

Suppbie | dcutins safonBGies Rrinbet sfofing! 68LRF e convevor
trays as they are deposited on said, statiopar su&port .
by the chali@pdrspased theralran je PEovide ?rﬁ%gﬁt‘"{% e cutting
cutting station; 10 (iv) second conveyi ng neans for .
conveyi ngstationl aal e gvagmat endiofetheceanvergr Hekis said. cutting
5. A harvesting apparatus as clainmed in claim4

wher ei n t ketRpaceing accuttng neecheaisn hasubthees fedives Srom their
conveying belt which is driven by one or nore drive

rol lers. L3s8eiaddNgl@shi BopARB@RALHS &S itChassardttirbugh the
claim4 wherein the cutting mnechanismis adjustable

i n hei ght e.lhe .stationary support. 7. A
har vesti n&agg‘éasrté'us as clainmed in claim®6 wherein

said cutting .station h an. upper, fra i . .
suppéifl s %gfaggﬂqwnﬂdqu%ﬁQ?quﬂohfr@ng?g%%\}@%ﬁngg seedling
relative to a lower frane so as to a,gj ust the cutti ng

hei ght of ttaye aptheyupie AgPAsiahenNssAIdrdationany support by the
stationary support. 8. A harvesting apparatus as.

cl ai med i moaveyanbeltefors pasdieg thypegh the aettingation;
plurality of upright franme nenbers tel escopically

engageyl Wisebonticongeying atdamsdoycormeying cu heavesrdveaysfrof the
the lower frame to provide the relevant novenent of

the cuttingiiRchanbsm that may be required. WO

2006/ 063400 PCT/ AU2005/ 001894 16

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.
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9. A harvesting apparatus as clainmed in claim?7
i ncorporating actuating neans for actuating novenent

wobooklogsspper frane relative to the | ower fraperathosfoisos
harvesting apparatus as clained in claim9 wherein the
actuating 5 nmeans is a scissgg jack which
i nterconnects the upper and |l ower franes. 11. A

hatb;’.eSt %”lﬁ%ﬁzﬁgﬁﬁi‘%ﬁﬁ%r%ﬁjscéé&gﬁﬁed &5% V‘Wac&’}’g&a‘*’dn@ ddiFating

I ng a recipr oca

c1 IR 1o 2ol Somieana e S b5elis e Py o

recei ving discarded seedling trays after they have 10
pad @8-t hrough the cutting station. 13. A harvesting
apparatus as clainmed in claim12 wherein the

collDect ifoharvesting appaiatis 8s claimedvieyalaint 8 wheseinrifetaotuating
di scarded seedling trays to a storage location. 14. A
hameesis isg sgipsorgacicowhichdh@remehdots theauppdrlanthpwarframes.
the collection 15 neans is a series of spaced rollers

at yachedg h@nﬁés‘hﬁb'éﬁpa%’tﬁ@‘lﬁ clirAEB -in Idtainf Ah@he RS | 'tﬁ@ cutting
apparatus as clained in claim14 wherein there is also

N s b;bs&@esxmﬁd%fm g

ort ame for renoving

o T e L

one of clains 4 to 15 _wherein the second conveyin
me&RLeqon meang: tarmgeeiving giscredsst seedkng Weys a Tg'ﬁ&( have

having a narrow radius or curve |ocated 10-15mm above
t hpassedthronghyihe gpiivgtstation.

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.





