AN AUTOMATED MATERIAL DISPENSING SYSTEM FOR DISPENSING MATERIAL TO MARINE
LIFE Technical Field 5The present invention relates to an automated material dispensing system for
dispensing material, such as food, to marine life. The invention also relates to a method of
automaticall}y ispefSreE material to marine life. 10 Background  One ¥ THEHIGINENRS faced while
rearing fish is the arduous task of feeding the fish with the appropriate 15 amount of food at scheduled

times. This probiain e patficsiasiauideniahen saincri i dial/epdin pilisaand gertain more

vulnerable fish species. Medaka and Zebra fish are commonly used as animal models in medical
research but these fish are somewh3f*3FBEA%HTE MARETRHHFand underfeeding, which can inhibit
their ability to be used as animal models in research. Hence, in research institutions where marine life,
such as Zebra fish, are used for experimental purposes, the experimental conditions including feeding
25quantity and time should be consistent i?\e&)g’é?"fglacﬁfeﬁc}eliable and reproducible experimental
results.> Nuances Ticludipg dequantity,vgualityand timliagf feeding Bave tmbesopstantly

monitored at pumgtaus timg inieyals.duringihe day, fo gPSUE S fISh o ria1, suen
as food, tc marine life. The invention also relates to a
method of automatically dispensing material to marine
life. '
10

Rackground
One of the problems faced while rearing fish is the
arduous task of feeding the fish with the appropriate
15‘ amount of food at scheduled times. This problem is
particularly evident when raising young, first feeding
fishes and certain more vulnerakle fish species.
Medaka and Zebra fish are commonly used as animal
models in medical research but these fish are somewhat
20 sensitive to overfeeding and underfeeding, which can
inhibit their ability to be used as animal models in
research. Hence, in research institutions where marine
life, such as Zebra fish, are used for experimental
purposes, -the experimental conditions including feeding
25 quantity and time should be consistent in order +to
achieve reliable and reproducible experimental results.
Nuances including the quantity, guality and timing
of feeding have to be constantly monitored at numerocus
time intervals during the day, to ensure the fish
30 survivability. If the fish are not constantly fed small

amounts at regular intervals, there can be a significant



30survivability. If the fish are not constantly fed small amounts at regular intervals, there can be a
significant loss of fish or loss of reproductivity due to starvation. Of the fishes that do survive, there
may be an uneven size distribution since the fishes have not been trained to feed properly and most
would have WAH7Awth Srestricted due to the sub-optimal level of fedliff:2007B0HRErmore, in
medical research, it is often necessary to dispense other materials to the fish, such as candidate

medicines. Ity opgant that i1 sueh situations that the candidate medicines are dispensed
10according to a strict administration regime to ensure accurate and reproducfble rasiits. A
problem withHhartdd disheheing Br#tatéital frmakine lifkahat aRvgeemaeunt oharempower and time

is typically regiuiredde stispense;the raterial io,thelafish. Netwnly,ean this beinaggurate but it is also
generally incgnvegie t. For examgle, Zebra fish may have to be fed with accurate amounts of fish food
several times Berdsy: HRhRREEurfent Mbofstoly prattce redlifestigt an'SperateF BEdvailable to feed
the Zebra 20:fisttadcareingitosthedr stiet feedingptegiae. Netohlycaarctisibadnconvenient, particularly
during holiday peri %%% ralsoj,l?ie mrgr(feifgasaly if the oggggor mE%t be paid. It will be

appreciated that the a ove-mentloned"25pr08 ems are further exaéerbated when ﬁ1fetrgrére numerous

aquariums tHit Fe§ERE Sucly aflémiAL &8 ioebamor:ireabatatortas tharutifize marimeclife for research.

as candidate medicines. It is dmportant that in such
. situations that the candidate medicines are dispensed

10 according to a strict administration regime to ensure
accurate and reproducible results.

A problem with manual diépensing of material to
marine life is that a large amount of manpower and time
is typically reguired to dispense the material to the

15 fish. Not only can this be inaccurate but it is also
generally inconvenient. For example, Zebra fish may have
to be fed with accurate amounts of fish food several
times per day. Hence, current laboratory practice
requires that - -an operator be available to feed the Zebra

20 fish according to their strict feeding regime. Not only
can this be inconvenient, particularly during holiday
periods, but it may alsc be more costly if the operator
mist be paid.

It will be appreciated that the above—mentioﬁed

25 problems are further exacerbated when there are numerous
aquariums that reguire such attention, as is common in
laboratories that utilize marine life for research.

In view of the above, several attempts have been
made to address the problem of the manually intensive

30 feeding schedules. One known 'automatic fish feeder

comprises a dispensing unit located adjacent to a fish



In view of the above, several attempts have been made to address the problem of the manually
intensive 30feeding schedules. One known automatic fish feeder comprises a dispensing unit located
adjacent to a fish WO 2009/072982PCT/SG2007/000420 tank.The dispensing unit comprises a
container coM@itfititfiiaestish feed that is supported by a saddle. Gears caespiheisadledo rotate until
the dispensing end of a canister strikes a shaft on the canister. The 5 jarring action of this striking
action is suffjccé% t to caus%the fish feed to be dispensed from the container. However a single

container car Hot be employed t6'SERGRE Hifnerbls GquafERinkeess is 2omMBH fimafine life
research laborattdesand atdispenising Weitis regaired 40 4o5e04ee @ackyokthe coatainers.
Furthermorethe. striking action required to.actyally dispense the fish feed to the fish tank is not
accurate and hence, the actualeamour%ggf feed%s%gnvse%%ﬁ%eetf%ﬁ t%?ﬁﬁ%%lys be %oﬁ?gwhat arbitrary.
15Another fisH feéd disiersheg systers. Eatloys & dibfatorpfeeding devics, avkich utiizes an

electrgmagngheenneLted-ta 8R AG:PaweESUPPlY 0 generate g,vibjatotymetign 4g dispense feed.

Again, this dispenser is not accurate and the system requires a dedicated vibratory 20feeding device
% FA8h tnkd. BigRde @ be dispensed from the container.

to service each of the
However a single container can not be employed to service
numerous aquatic tanks as is common in marine 1life
research laboratories and a dispensing unit is reguired
i0 to service each of the containers. Furthermore, the
‘striking action required to actually dispense the fish
feed to the fish tank is not accurate and hence, the
actual amount of feed dispensed to the fish tank may be
somewhat arbitrary.

15 Another fish feed dispensing system employs a
vibratory feeding device, which utilizes an electromagnet
connected to an AC power supply to generate a vibratory
motion to dispense feed. Again, this dispenser is not
accurate and the system requires a  dedicated vibratory

20 feeding device to service éach of the fish tanks. Hence,
the system is not suitable for multiple fish tanks.

In view of the above, there is a need to provide an
automated dispensing system for dispensing material to
marine animals, that overcomes, or at least ameliorates,

25 one or more of the disadvantages described above.

Summary
According to a first aspect, there is provided an
30 automated material dispensing system for dispensiﬁg

material to marine life, the system comprising:



the system is not suitable for multiple fish tanks. In view of the above, there is a need to provide an
automated dispensing system for dispensing material to marine animals, that overcomes, or at least
ameliorates, 250ne or more of the disadvantages described above. Summary According to a
first aspect, there is provided an 30automated material dispensing system for dispensing material to
marine life, the systemaormdrisiag:ity apfurafigrdfacontainers-easable of spperipgInaing life

therein, each coptainer and baving apajerial ke portion,fat recalying, matgrial theyein to he

dispensed to said marine life; a material receptacle capable of containing Said material therein to
be dispensed toaidrrinedifeion a fanspaitafednisfor ttansporing said fargddal re@epile to said

material intake Q&){g%gfe%a%ofssaaii@ plurality of fg@@’jners during a dispensing operation; and a

control means for controlling movement of said material receptacle along said transport means and

dispensation of said materltd E¢8aeR of saREpIGATREOf eI s Rifing SaBiSHeHSinGdp@ration
according to pregleteimined ipgityetions, whetein said dispansafigrhafisaid materialis actuated by a

pressure differential being applied within said material receptacle. Accorggg to a second aspect,
there is provided an aufomie¥ed FRFGd JRefRpenshRf mAEARBIH A4S lifeSEdmpriEfieE Bidroviding a

plurality of contajners,capable of suppertingdnadee 4fe therein;cagh pt said containges-haviig a
material intake portion for receivin%material therein to be dispensed to said marine life; b)moving,

under direction @faaiéontrﬁﬂé]tréééb ding fpre FRABAARHBB T RstrutioH A receptatiPBSRATIR said
material to be dispensed:tersaidnamterial intake portions of each of said containers; and

a control means for controlling movement of said
material receptacle along said transport means and
dispensation of said material to each of said plurality
of containers during said dispensing operation according
to predetermined instructions, wherein said dispensation
of said material is actuated by a pressure differential
being applied within said material receptacle. .

' According to a second aspect, there is provided an
automated method of dispensing matexial to marine 1life
comprising:

a) providing a plurality of containers capable of
supporting marine life therein, each of said
containers having a material intake portion for
receiving materxial therein to be dispensed to
said marine life;

b) moving, undexr direction of a controller
according to predetermined instructions, a
receptacle containing said material to be
digpensed to said material intake portions of
each of said containers; and

c) dispensing, under direction of said controller

according to said predetermined instructions,



c) dispensing, under direction of said controller according to said predetermined instructions, said
material while said receptacle is located at each of said material intake portions, wherein said
dispensation of said material is actuated by a pressure differential being applied within said material
receptacle. According to a third aspect there is provided, an automated material dispensing system
for dispensing material to a plurality of containers capable of supporting marine life therein, each
container and having a materig®irtakeaicrion forvedditing iate NIRRT iFbe BispersedD said

marine life, the system compriging: a.materigt recepiacle gapable.of containing sajchipaterial therein to
be dispensed to said marine life; a transport means for transporting said material receptacle to said

material intake portions of eadH§ &g pefalfy SHcvrraifasiditingh dspchsmgicpetatdoniand a

control means for controlling geyementof said materightaceptacle alorg saidhrangportyaeags and
dispensation of said material to each of said Elurality of containers during said dispensing operation

according to predetermined irRBEEHSHS, & tRE isPRmEalidn bf $505RARTAPIs activated by a
pressure differential being-applisgiwithin said-matefiabigseptaclienddefintionrovided, an

automated material disgpensing system for dispensing
material to a pluraiity of containers capable of
supporting marine life therein, each container and having
a material intake portion for receiving material therein
to be dispensed to said marine life, the system
comprising:

a material receptacle capable of containing said

material therein to be dispensed to said marine life;

a transgport means - for transporting said material
receptacle to said material intake portions of each of
said plurality of containers during a dispensing
operatiocon; and

a control means for controlling movement of said
material receptacle along said transport means and
digpensation of sald material to each of said plurality
of containers during said dispensing operation according
to predetermined instructions, wherein the dispensation
of said material is activated by a pressure differential

being applied within said material receptacle.



The following words and terms used herein shall have the meaning indicated: The term "marine life"
refers to any living organism 5 capable of living in an aquatic environment, including complex marine
multi-cellular organisms such as fish and plankton, and single cell marine organisms and
Bacterioplankf®aWHe&& specified otherwise, the terms "comprising” 10 &fd/S€3mprigE20and
grammatical variants thereof, are intended to represent "open" or "inclusive" language such that they
include recited elements but also permit in%usliorﬁac_)égdgist'ional, unrecited elements. As used herein,
the term "about", in the context of 15 concentrations o1 components of the formulations, typically
means +/- 5% of th& Btat&d ahe; raoreotydicayc | \t-e4stohthe dtdtedaauemaie typically +13% of
the stated valyg, mer.typicallyatl2%of the stated value, even more typically +/- 1% of the stated 20
value, and even mare typically +/- 0.5% of the s”tated value. Throughout this disclosure, certain
embodiments may B&idcidged & +afge fdrRiat 2R SRBEId e dRterstida thataateseription in

rangeformatisgpaerey for25 convenience and depdilyiandshetid prthe constrirgias gn inflexible

limitation on the scope of the %S%&?%%L%n%%;. ccordinglx,, the description of a range should be
considered t6 have specitically disclosed all the possiid sUbFERgESGE vl astimbividtil numerical

30values withirathit ringe. Forcexarmpleg descriptdi. of arangesuchcasfromshio 6 sheuld be
considered tg have .spedifically disclosed sub-ranges such as from 1 to 3, from 1to 4, from 1 to 5,
from 2 to 4, from 2 to 6, from 3 to 6 etc., as well as individual numbers within that range, for example,
1,2,3,4,5,and6.q%%?§ﬁME§eCified otherwise, the terms "comprising"

10 and "comprise", and grammatical variants thereof, are
intended to represent "open" or "inclusive™ language such
that they include recited elements but also permit
inclusion of additional, unrecited elements.

As used herein, the term "about", in the context of

15 concentrations of components of the formuliations,
typically means +/- 5% of the stated value, more
typically +/- 4% of the stated value, more typically +/-
3% of the stated value, more typically, +/- 2% of the
stated wvalue, even more typically +/- 1% of the stated

20 value, and even more typically +/- 0.5% of the sﬁated
value.

Throughout this disclosure, certain embodiments may
be disclosed in a range format. It should be understood
that the description in range format is merely for

25 convenience and brevity and should not be construed as an
inflexible limitation on the scope of the disclosed
ranges. Accordingly, the description of a range should.be
considered to have specifically disclosed all the
possible sub-ranges as well as individual numerical

30 values within that range. For example, description of a

range such as from 1 to 6 should be considered to have



Sregardless of the breadth of the range. Detailed Disclosure of embodiments Exemplary, non-limiting
embodiments of an automated 10 material dispensing system for dispensing material, such as

medicine and food, to marine life and a method of automatically dispensing material into an aquarium
for sustainin @&HAHEAE will now be disclosed. There is disclosed an autériafed 8474l dispensing
15 system for dispensing material to marine life. Advantageously, the automated material dispensing

system may he,capahle of dispensing.a predefermined amount.ef ratedal iy amylti-layered array of

containers. The material that is dispensed by the material dispensing 20 System may be’fish feed, fish
medications dré®orhbirfatibn FFHER féedandmédicdticn. 18 ohe embBditneir, the diitomated material

dispensing systers dispenses, fishifeqd1n angthes @mbodiment; the fish fegd.is in theform of a paste.
The paste folm fish foog may 25 be the TetraFinTm FreshDelica DaphniaTM fish paste commercially
available front Tetra'wéfke o?’f\ﬁglﬁjel,e@e%ang.’ Advantagedusi§ fhe Yiscioskd muRthfdispensing
systenbis capablie ofidetwmaticallydibpensing fiski fade: pastegaccurately, which may not be possible
30with known automated fish feeding systems. Furthermore, the inherent viscosity of the fish paste
advantageously provides good control over dispensing of the fish paste during a dispensing operation.
This is a particular advantage as the process is automated and relies on automated mechanisms, such

as pneumatically operated sy#igas. &tpated Ry-amated.meansa&oL £xample, food in a dry form
(ie dry food pellets) may be difficult to dispense accurately in an automated system because only a

relatively small force FeBds &5 Be appiied By thiitSaR i RepEser LFdthethiotBadsdood may tend
to 10 fidat within:theicdntainepenntaining the anarifedife; tberaby:laadingte the foodsbeing dispensed
ot RTSLIL O, R MLt PTG g = sl
automatically dispensing material into an aquarium for
sustaining aguatic life will now be disclesed.
There is disclosed an automated material dispensing
15 system  for dispensing material to  marine life.
Advantageously, the automated material dispensing syétem
ma'y be capable of dispernsing a predetermined amount of
material in a multi~layvered array of containers. The
material tha{: is dispensed by the material dispensing
20 system may be fish feed, fish medications or a
combination of fish feed and medication. In one
embodiment, the automated material dispensing system

dispenses fish feed. In another embodiment, the fish feed

is in the form of a paste. The paste form fish food may

25 be the TetraFin™ FreshDelica Daphnia™ fish paste
commercially available from Tetra Werke of Melle,
Germany. Advantageously, the disclosed material
dispensing system is capable of automatically dispensing
fish food paste accurately, which may not be possible

30 with known automated fish feeding systems. Furthermore,

the inherent viscosity of . the fish paste advantageously



15 therein, each container and having a material intake portion for receiving material therein to be
dispensed to said marine life. Advantageously, the containers are transparent to allow the user to
monitor the marine life therein. Advantageously, when the marine life is 20 comprised of aquatic
plants, the tPASHEERBbNtainers also allow light to reach the aquatic pldi&/$6BHS4RS viability. The
containers may be of any shape but may be of a regular shape such as square, rectangular, circular

and oval sha gb,@%gnta 88%‘:"3!:’ tgﬁr% tto(r)n 01;: 25dt:[lg %orptairqer may f}_)gereL?Jt_igé}gly flglé SQ that it is able
toreston a ﬁ$anar SUrface with substantal s}ffbllity, Without the né&d for any'a dit%nanupport. The
containers nadydienselegtedifropetielgoupesitainitgitank8hbewls, hags, hoxesicups jars, bottles,

etc. In 30one,embodiment, the agntainers are fish fanks, Fhe cantginers may he made,gf polymers,
copolymers, glass and WO 2009/072982PCT/SG2007/000420 composite materials. The material

intake portioR W&PHE S oM fEFT It on W Eon@her FOYTEERRANG S48 maRSHE tRcbne
embodiment stheimatearial intake pediasyis he top:ebthercontainenswhich dogsirgt coptain a lid. 5 In
another embodiment, the material, intake portion may.be a dedicated openjng extending through one of
a side wall of- %paof e C(%’tgfﬁe?.l & Ck(r héﬂr %ﬁ%o a‘%%%%%s%)en%% %%te%%%&ﬁéﬁgor%rises a
material receptacie capablecofedrstaining sail mateviah Lothesaintterbe-dispensedtd. gaid marine life.

The material regeptacle; of themateriak dispensing.systerp may, be of any.payticylar spape that is

suitable for containing the material to be dispensed. The material receptacle may be tubular,
cylindrical, SPEREA =98 cibBRE®? $eguldriFSRsiate MRivarstaledwsty, the mdtens! régeptacle may

be subistantiallyfubulas nshapenwhiebreduers-the swmbes o gorpees that-may impede the
movement or Ele disge séatfig,n of the material né)ain,ed therein. Advantagequsly, the material 90
ri

c
receptacle may CoMprise of AR et cHAmMBE Shd S 188 pfEeatiRg PRih derSAtntRE thimber, which

aids in the dispensiagd matefiaktentagrechiirthe material receptacle. In one embodiment, the
material receptacle i’:‘hg syrmgom§ggther£@BQQg§pé, saig ;g{igge hago%rg) rises &
plurality of containers capable of supporting marine life
15 therein, each container and having a material intake
portion for receiving material therein to be dispensed to
said marine life. Advantageously, the containers are
transparent to allow the user to monitor the marine life
therein. Advantageously, when the marine life is
20 comprised of aguatic plants, the transparent containers
also allow light to reach the aquatic plants to ensure
its viability. The containers may be of any shape but
may be of a regular shape such as square, rectangular,
circular and oval shape. Advantageously, the bottom of
25 the container may be relatively flat so that it is able
to rest on a planar surface with substantial stability,
without the need for any additional support. The
containers may be selected from the group containing
tarnks, bowls, bags, boxes, cups, Jjars, bottles, etc. In
30 one embodiment, the containers are fish tanks.  The

containers may be made of polymers, copolymers, glass and



25 ejection nozzle at its dispensing end. Advantageously, the diameter of the ejection nozzle is large
enough to enable a desired pressure to be built up within the syringe. In one embodiment, the
diameter of the ejection nozzle is. from about Imm to about 5 mm. In another 30embodiment, the

diameter of YHR BjB&T3Fhozzle is about 2mm. In one embodiment, the di8pERERBHMH aterial from
the dispensing system is actuated by a pressure differential being applied within said syringe. In one

embodiment 4bgshisnensing maansiis .Se'!ﬁfée%@é%E%%gwa%%”%%“”&%h}g%}?n“g% g’%][“;r?y aterial

pneumatic pumgs and 5mechanical pumps. The material receptacle may

that is capabf& i Witfrstanting iR hredsurbEbuik apLAiRIA the Fraterkd seéaptagle dafidg dispensing.

The materialmeceptasle.may alsoavithstaad geippingdrecaskaftom aboyt 2:M tg,abeut.15 N without an
appreciable change ing de%'re shape and properties Advantageously, the material receptacle
may be impermeable to%@at%r a%?ieaircp as aljs“l% Bt FOSSTOl ottt &tiohiok-the material
contairfed 15%RerdiRtAaVarstagesisignthe friaterial receptacleris aloa-eactiverto itsgoptents and made

up of an inergmggeﬂatla,gg&aq;ggg@y?y,etjggeq%@iaeI:C;%:lgg & up,of aog}aéerisa%%tése %?n-toxic. The
ou

material rece%gcle may_ also be sterilized at temperatures of more than about hd pressures
at more than OWHSO&it(-}fbf}?Pﬁ)?W%ut an appreciable change in its desired form and

properties.  In onerembodiment he maipdalsesgptasiedsinads-ofeelymers Saidplastic materials
may be sele%gg g@irg ﬁc 25@%@8&10 S|st|g§ (1;5 a polyvinyl resin, a vinyl acetate-ethylene copolymer, a

vinyl polymer, an acry rlésm, a Cellufose éirlvla?ivg n arﬂiﬁﬁéljérﬁﬂ. R&%tgﬁ‘éﬁﬁiﬁ%aid plastic
matefifll maythe seleetdd from thiesgroupscbrsistiniof paly(athy| vimgd acetate), polyethylene,

The material receptacle of the material dispensing

system may be of any particular shape that is suitable

for containing the material to be dispensed. The material
receptacle may be tubular, cylindrical, spherical,

15  cuboid, or irregularly shaped. Advantégeously, the
material receptacle may be substantially tubular in
shape, which reduces the number of corners that may
impede the movement or the dispensation of the material
contained therein. Advantageously, the material

20 receptacle may comprise of ar inner chamber and a
reciprocating plunger within the chamber, which aids in

the dispensing of material ‘contained in the material
receptacle. In one embodiment, the material receptacle is

a syringe. In another embodiment, said syringe has an

25 ejection nozzle at its dispensing end. Advantageously,
the diameter of the ejection nozzle is large enough to
enable a desired pressure to be built up within the
syringe. In one embodiment, the diameter of the ejection
nozzle 1is from about Imm to about 5 mm. In another

30 embodiment, the diameter of the ejection nozzle is about

Zmm. In one embodiment, the dispensation of material from



30polypropylene, polystyrene and polyamide. The material receptacle may be manufactured by
plastics molding, such as cold molding, compression molding, injection molding etc. The
automated dispensing system further comprises a transport means for transporting said material
receptacle SVR¥EIY F¥ferial intake portions of each of said plurality of cBRERGEPSTMHYG a dispensing
operation. In one embodiment, the transport means of the automated material system comprises a

track on whic@g id material receptacle is capable of traveling alpng, The 10 track is configured to
R n??‘u &R B iz a%%é;cebr%lati@e tdHits Starthg point,

allow said material recep?gagjto ovelin a three-dimenSiona
wherein the tiffeéTdirrensicral Sisdaedcaniiye fespestiveiy defarettbysyrYand.Z Cartesian coordinate

points. For exampla, fie,said rg}@geriglilsiergg%@cg%g% moye ip.a girgular, spiral, zigzag, vertical,

horizontal, diagonal or irreqular path along the track. In one embodiment, the track is configured to
allow said matefatteCoptati-tbravel infdtdeastdie BRAREbSRFHHEN VéRica@iIPsctidrtand a
substantially 2@ drenizordal diteghion relative to said plurality of containers. In another embodiment, the

track is configured to f\ljllgwmsatig Q%tfrigl ,recegta e to trav%l in a direction normal to said vertical
direction. The track may be fixed o mayeﬁg%g\?a ie"THe track gy'Bg aWZ%“aﬁﬁfféﬁﬁ that aids the
transportatiori-ofethe atedalaleteptadle wihe: raskslimay benmilg teadlssorews rguides, epnveyor belts,

rollers, wheelg,op:any othes meaps £0 2id mavement. The tracks may be made of mefal, polymers,

copolymers or composites. 30In one embodiment, the dispensing syste compr?s'es an moveable
engaging meHAs formbvestfE RGPy df_kidalse withstand gripping forces
10 from about 5 N to about 15 N without an appreciable

change in its desired shape and properties.
Advantageously, the material receptacle may be
impermeable to water and air as this reduces the
possibility of contamination of the material contained
15 therein. Advantégeously, the material receptacle is non-
reactive to its contents and made up of an inert
material. Advantageously, the container is made up of a
‘material that is non-toxic. The material receptacle may
also be sterilized at temperatures of more than about
20 80°C and pressures at more than about 15 psi (~104 KpPa),
without an appreciable change in its desired form and
properties.
In one embodiment the material receptacle is made of
polymers. Said plastic materials may be selected from a
25 group consisting of a polyvinyl resin, a vinyl acetate-
ethylene copolymer, a vinyl polymer, an acrylic resin, a
cellulose derivative and a polyolefin. Advantageously,
salid plastic material may be selected from the group
consisting of poly(ethyl wvinyl acetate), ‘polyethylene,
30 polypropylene, polystyrene and polyamide. The material

receptacle may be manufactured by plastics molding, such

10



material receptacle along said track. In one embodiment the moveable engaging means comprises an
arm coupling to the material receptacle and one or more rollers capable of moving along said track.
The arm of the engaging means 5 may be an interconnecting set of links and joints moving with one or
more degre&&otfFERdSH that can perform repetitious tasks involving maPfdii&aeti/aid#hovement.
The arm of the engaging means may exert a coupling force on the material receptacle from about 5 N

to about 15 N, 10 Adv n}gcgfd% %}g{j’i the arm of the engﬂaggégﬁ means is able to couple firmly with the

u
material receptacle without damaging it = In ona ‘empodiment, the f&eing systéfccomprises a

motor to movetsaid material receptacle along said track. 15In another embodiment, the motor is

actuated by a contrelypeans.om=+the ¢on SUIENS fg{, gppfrol 'ﬂg{pl%\éerg%%%%{isgeids material

receptacle along said transport means and dispensation of said material to each of said” plurality 200f

containers duriff SH8 disg&idifg bperdtioaReFdintosrédetertifindd insteresbhscle The control

meansSmay incorpetate a peocessan capable REinteregatiigsa nRgmowyhaving predgrtemined
instructors fogD olyirl%gndoo]pecrggn%fgidr@ageria,l 25 receptacle. The control means may be linked to a
user interfacé, SUCH as & Keyboard, and-a graphic&iuernErRRe G irRe 33 €5 isplay for allowing

an operator to interdat witlrthe eoiteolimeans. the Inonerembedimenrtiathe caftrolyreans comprises
a 30memory having.a camputer-algprithra thereon,for. staringsaid predstermined instrugtions.
Advantageously, the LCD
material receptacle is capable of traveling along. The
10 track is configured to allow said material receptacle to
move in a three-dimensional space relative +to its
starting point, wherein the three dimensional space can
be respectively defined by X, Y and 2 Cartesian
coordinate points. For example, the said material
15 receptacle may move in a circular, spiral, zigzag,
vertical, horizontal, diagonal or irregular path along
the track. In one embodiment, the track is configured to
‘allow said material receptacle to travel in at least one
of a substantially vertical direction and a substantially
20 horizontal direction relative to said plurality of
containers, In ancther embodiment, the track is
configured to allow said material receptacle to travel in
a direction normal to said vertical direction. The track
- may be fixed or may be movable. The track may be any
25 ° platform that aids the transportation of the material
receptacle. The tracks may be rails, ball screws, guides,
CoOnveyor belts,'rollers, wheels cor any other means to aid
movement. The tracks may be made of metal, polymers,
copolymers or composites. '
30 In one embodiment, the dispensing system comprises

an moveable engaging means for moveable coupling of said
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display linked to the control means is touch sensitive and is capable of relaying user's instructions to
the other components of the control means. The control means may control the delivery of the 5
material receptacle containing the material to be dispensed to specific locations by controlling the
movements WRREHHERE or the movement of engaging means along the HEERE2TH&¥SArol means
may also control the timing, during and amount of each dispensation. The 10 control means may also

control the mayementaf e A aldhg engagingneans, acks and mount ihat the material

¢ . 4N e e en%
receptacles are disposed on. The control meafs may recieve feedback font the Sensor that senses
the amount of-€6htBRFERALR \FilldinEn mattial ftupticie s15 1T hergontrolmiéaigs may be able to

store the dispepsingistornsof thedispensiag systergnIhe coptrolmeans may he able-tg store and

process the dis ensiggrhparameters I.e amount and duration) inputed by a user. Advantageously the
dispensing otputiSontrcitd o Byl Contrbt medhs2 ¥aridhis HiGorthARIGAY beaased in order to
controlihe dispensing entpiit tEhe-sysientmay usewa predeiermyingd proganm setibgMalyes as a
starting point and,over time these settings can be customized according to the user's requirements.
25Advantageously, the con‘#(;l %%Jéﬁs ﬁ%g ﬁﬁggrni%%saé%ﬂetooﬂlo%ﬂ#g cHft'on %ﬁﬁ??ﬁa\mledge or
memory to agifP fHstaitaneousasEtingsn Thisvéamingability is pieferablydenoodethby isoftware. The

prior knowledggeOesiar otk higiry cisdasattomBasieveIYs. auding S0disaansing [aigs and
ime.

dispensing periods, and is stored in a temporary memory over a period of he éggensing WO
2009/072982PE TS BB 7 RIBbAL0 SR NS Nt Be #shitored ¥erhotelpyia Adrdiivired
comniunicationitiak tos theotantygl means: af by 7adigcampugications o4 bymeans af a portable data
log off. couple firmly with the material receptacle without
damaging it.

In one embodiment, the dispensing system comprises a
motor to move sald material receptacle along said track.
i5 In another embodiment, the motor is actuated by a control

means.

The control means for controlling movement of said
material receptacle along said transport means and
dispensation of said material to  each of said plurality

20 of containers during said dispensing opsration accerding
to predetermined instructions.

The control means may incorporate a processor
capable of interrogating a memory having predertemined
instructors for moving and operating said material

25 receptacle. The control means may be linked to a user
interface, such as a keyboard, and a graphical usex
interface such as a LCD display for allowing an operator
toe interact with the control means.

In one embodiment, the control means comprises a

30 memory having a computer zlgorithm thereon for storing

said predetermined instructions. Advantagecusly, the LCD
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In one embodiment, the automated dispensing system 5 may comprise a mount for mounting said
material receptacle. The mount may be made of polymers, copolymers, metals or a composite
material. Advantageously, the mount may contain a plurality of holes or depressions that are capable
of supportind*6Y 2’ H6H¥Ag a plurality of material receptacles. Advantage8GEKGaIeTHEE of the
material dispensing system may also be rotatable. This enables the material receptacles disposed on

the mount to gwiteh posi 'gnrrlﬁiagd tchc()e dter?(iered Bnr?tt%@il receptacle maébe presented to the 15
engaging means at any fimie. For example, when a matehal receptac ?fﬁ%?is?)%‘%ﬁ?o%ﬁe[o be coupled
by the aim of engagifg menak Hoes Aot tohtan the desietsmatedalsie bbddispepsed; ke mount may

be rotated such that angther,material sgeceptacle which is filled with the desired 20 materials is

presented to the engaging means for coupling and transport to the desired location. The mount may
be able to rotate in thETICCRIME And'SRtLEIoBRWisE BE&TIN. Fhe nibriht keable o rotéte from and

angle df abouta86@Q s an asgle-atalicut 368nThe axisOf 2Bretatign,may-he within thg,mount or
outside said rg; other embodiment,_ the rgount is able to rotate at a speed of about 1/4

nt. In a
rev/s to about gr \?/g.s‘ﬁ]danré:tﬁer ERpodiment, thaTordia Exertdd off i ffdtit 'frorbsbout 0.1 NM
to about 0.3 NIV #Tené embodibrent rthel30mauritlis atomwablet WO engaging means

2009/072982B¢d2G2007{000420 oyl 3&5‘%‘&*&%%?‘88%5%3%%% he O‘lﬂ%%enéér%gc%ifr’%may comprise

a sensory means for sensing the amount of material in said m ial receptac terial
dispensing syst&ififay ifESBatefmtitiplEsBRsorsouptadto sditbestmt ieans. THessensor may

be anyuitable-seasingmieyvice sapable of seasingdhe amountaf.materiglicontents contained in the

material receggé:leéghe sensor ma be an electronic sensor. In one embodiment, the sensor is
selected from 4 group 10 E6hsfETRG of ot S8n<Hte iMtPFed SeibrstRresBaressdimsbrs, weight
sensors and veloaig-senisors. hrene éinhodimdnt, dhe senser antheentsal means, Nayegmmunicate

irelessly |o$%§§%%ﬂ;§§e%%§%?§ he,(lispgnsing, system is actuated to dispense said
of contents that is within each material receptacle.

15 ' The control means may be able to store the
dispeqsing history of the dispensing system. The control
means may be able to store and process the dispensing
parameters (i.e amount and duration) inputed by a user.

Advantageocusly the dispensing output is controlled

20 by the control means. Various algorithms can be used in
order to control the dispensing output. The system may
use a predetermined program setting values as a starting
point and over time these settings can be customized
according to the user’s regquirements.

25 Advantageously, the control means has a learning
ability to allow it to call on prior knowledge or memory
to apply instantaneous settings. This learning ability is
preferably encoded by software. The prior knowledge, or
stored history, is based on past events, including

30 dispensing rates and dispensing periods, and is stored in

a temporary memory over a period of time. The dispensing
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The electrical components of said automated dispensing system may be insulated from undesired
water entry. The automated dispensing system may also be mounted 20on a supportlng
frame. The supporting frame may be made of polymers, copolymers, wood, metals or a composite
material.Thé”ﬁlﬂﬁ?fﬂ?ﬁ‘@*?rame may comprise of a_pluralityofwheelsforea8Fafefiiige20
Advantageously, the wheels may be castor wheels. The 25 supporting frame may also comprise of a

plurality of legs,whish heightican e, adjustgd,e provide resisting eaps fo franslatans, 4
Advantageously, the supporting frame may be foldable or can be%ﬁg‘\gs;semble%%#or é_ﬁfs?/ storage and
transportatiorf: FF"WE 30061672682 C F5GoBE7/00042 BridtHéstription OfDravdfgs  The
accompanyingshawingssitlisitateca disglogegrembediment-and servesia %@ba'%dﬁiﬁ_ p”nglil:O'eS of the
disclosed embodiment. It is to be understood, however, 5 that the drawings are designed for purposes
of illustration only, aeiLﬂn not as a definten of the ﬁ\it?%‘fﬁ%‘éﬂﬁ%&t PENSINE;(SY$E §¥chematic

diagrarm frome fronCgeuspeetive ¢f anraniornatetiomateriabdispegsingsaystemmaterial
receptacle. The mount may be made of polymers,

copolymers, metals or a composite material.
Advantageously, the mount may contain a pluraiity of
holes or depressions that are capable of supporting or
10 holding a plurality of material receptacles.
Advantageously, the mount of +the material dispensing
system may also be rotatable. This enables the material
receptacles disposed on the mount to switch positions and
the desired material receptacle may be presented to the
15 engaging means at any time. For example, when a material
receptacle that is positioned to be coupled by the arm of
engaging means does not.contain the desired materials to
be dispensed, the mount may be rotated such that another
material receptacle which is filled with the desired
20 materials is presented to the engaging means for coupling
and transport to the desired location. The mount may be
able to rotate in the clockwise and anti-clockwise
direction. The mount is able to rotate from and angle of
about -360° to an angle of about 360°. The axis of

25 rotation may be within the mount or outside said mount.
In another embodiment, the mount is able +to rotate
at a speéd of about 1/4 rev/s to about 1 rev/s. In
another embodiment, the torgque exerted on the mount is
from about 0.1 NM to about 0.3 NM. In cne embodiment, the

30 mount is a turntable.
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10for marine life in accordance with one embodiment disclosed herein. Fig. 2 is a schematic
diagram of a lateral perspective of the automated material dispensing system of Fig. 1. 15Fig. 3 is a
schematic diagram on the flow of command signals to and from various components of the automated
material disPEh3MYEP&¥m disclosed herein. Fig. 4 is a flow chart BATHEAWRIOMHA that used by
the control means in one embodiment of the automated 20material dispensing system disclosed

herein. Detailed Desgriptign.. . ... There is shawn in Fig 1 and Fig 2, an automated material dispensing
system 90 for dispensing materlea inef%gthe orn\g gf fis‘haagodgp}”aS egltlg Hisring Yife %.em Tt automated
material dispERSiRgSyStertt 9FEHPPHTes AP tHalityf of comtaineisgin thesforamofdish tamks (A-T) herein

collectively shawa byzarrow 106 <The fishianks;(4r T) aie § of supparting marine lfe in 30the
form of fish therein. Each fish tank has an open top WO 2009/072982PCUSG2007/000420
dispensing system may incorporate multiple sensors

5 coupled to said control means. The sensor may be any
sulitable sensing device capable of sensing the amount of
material/contents contained in the material receptacle.
The sensor may be an electronic sensor. In  one
embodiment, the sensor is selected from a group

10 consisting of optical sensors, infra red sensors,
pressure sensors, welght sensors and volume sensors. In
one embodiment, the sensor and control wmeans may
communicate wirelessly or through wired connections.

The dispensing system is actuated to dispanse =zaid

15 material mechanicaliy or pneumatically.

The electrical components of said automated
dispensing system may be insulated from undesired water
entry.

The automated dispensing system may alsc be mounted

20 on a supporting frame. The supporting frame may be made
cf polymers, copolymers, wood, metals or a composite
material. The supporting frame may comprise of a
plurslity of wheels for easy translations.
Advantageously, 'the wheels may be caster wheels. The

25 supporting frame may alsoc comprise of a plurality of legs
which height can be adjusted to provide resisting means
tc translations. Advantageously, the supporting frame may
be foldable or can be disassembled for easy storage and
transportation.

30
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which forms a material intake portion for receiving fish food paste therein to be dispensed to said
marine life. The fish tanks 106 are supported by supporting bases 128a of a fish tank rack 128.
The first set of fish tanks 5(A-J) are located superior of a second set of fish tanks (K- T).  The

automated nt4tef&idgBensing system 90 also comprises plurality materiBf iétegonidtestn the form of
plural syringes 104. Each of the syringes 104 are capable 100f containing fish food paste therein to be

dispensed to the fish.  The aug&mggg%)msaé%rial _igi%%ensgn system 90 also comprises a transport
means in the form of horizontal fracks 1095, Vertical tracks AR An engaging means 15 130, for
transporting the syriff€ 102<®ea pystedal itake porionsi106a oé eachof thedishdasks 106 during a

dispensing opeistienmentheharizoptaldtacks 102a and vertical tracks 102b form an, intersecting
network that rcgns FQ.ngsterior to the 20 fish tanks 10%) Thenhoriz§nt %(tirgc l]izlljgg rl?ri t ?b%ghout the

entire combiret ForZontal RERREE 6 the fish tahks BR-3%% KUPED®, Wwhite thewestieat fracks run
throughout thettatal vertieal heightohitie fishtank ragk 128 Horizontal track J02aqs connected to a

linear 25moti9a£lalglglgg e 130¢ which provides a rigid balance to the horizontal track 102a. An
engaging means in the ég%r%%of%rﬁ\%xge%)?\%aagflﬁﬁ cBmPRSEL R G Bhet L 3B and piEgger 130e. A

motor 130a tifdt povsersnierinting belt mechanism of the horizontal

Fig. 1 is =a schematic diagram from a front
perspective of an automated material dispensing svstem
10 = for marine life in accordance with one embodiment

disclosed herein.

Fig. 2 1s a schematic diagram of a lateral
perspective of the automated material dispensing system

of Fig. 1.

15 Fig. 3 is a schematic diagram on the flow of command
signals to and from various components of the automated

material dispensing system disclosed herein.

Fig. 4 is a flow chart on the algorithm that used by
the control means in one ambodiment of the automated

290 material dispensing system disclosed herein.

Detailed Description

There is shown in Fig 1 and Fig 2, an automated

material dispensing system 90 for dispensing material in
25 the form of fish food paste to marine life.

The automated material dispensing system 90
comprises -a plurality of containers, in the form of fish
tanks (A-T) herein collsctively shown by arrow 106. The
fish tanks (A-T) are capable of supporting marine life in

30 the form of fish therein. Each fish tank has an open top
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30tracks 102a and the ball screw mechanism of the vertical tracks 102b is located posterior to the
vertical tracks. WO 2009/072982PCT/SG2007/000420 The automated material dispensing system
90 also comprises a control means in the form of a programmable logic controller unit (PLC) (not
shown) for cBRFEMGAHEvement of the syringe 104 along the horizontal fEEREBNIGH2Nd vertical
tracks 102b. The PLC also controls the dispensation of the fish food paste to each of the fish tanks

106 during thgdispensing,aperaign aceordin edetermined instructions that have been defined
by the user of the system. Instructions from t gé{%s]%r %%%‘%h?‘loé%e%f&%&%u‘?ﬁ&ﬁl machine
interface (HMiP?34P25tthdhgmairmaehie idismsess gdMipl3eisioratethat theflep corner of the

material dispensingystef 90. hg1HM] @§4Mngﬂﬁ%ggé&:%&Ii%g%g&sg?h%sgggggcreen 100 that
re

relays visual fiLnggrm%t' naog:{h%dis ensing 15 parameters such as the time, frequency and amount of
fish food past&’to be dispensad it 856h ot tife 1ioh tanke 186 @ theiset EAS SHowrrby Fig. 3, the HMI
134 is tapablefoffrarsmittiersigeals sBetaw. the biVlal 34 daeie isshown asetoftuitables 132 for
mounting the gyringgs 20 104. The turntables are able to move in a rotary motion to allow access to
different syringes 104 to a gripper 130f. A sensor 136, is located beneath the gripper 130f and is able
to detect the amourtist fishiis4sta st isresmtaiad inlimpeyririges 164s26Thedish tankarack 128, HMI

134, horizontakiapeks 4029, Mertiaal iacks 02b.Ancwralables L2 ate agunied on 3 supporting

frame 116. The supporting frame 116 consists of four castor wheels 124 at its base for easy
transportatioh of movemant The sUpporfingfratfe 116 155 3088S i adjastabiwfdysel 26 located at

the céfhers of the:base ofi theysuipartingfame that serve-ta provide,a dispensed to
the figh.

The automated material dispensing system 90 also
comprises a transport means in the form of horizontal
tracks 102a, vertical tracks 102b and an engaging means

15 130, for transporting the syringe 104 to said material
intake portions 106a of each of the fish tanks 106 during
a dispensing operation.

The horizontal tracks 102a and vertical tracks 102b

form an intersecting network that runs posterior to the

20 fish tanks 106. The horizontal track 102a runs throughout
the entire combined horizontal distance of the fish tanks
(A~J or K-T) 106, while the vertical tracks run
throughout the total wvertical height of the fish tank
rack 128. Horizontal track 102a is connected to a linear

25 motion (LM) guide 130c which provides a rigid balance to
the horizontal track 102a.

An engaging means in the form of syringe engager 130
comprises a gripper 130f and a plugger 130e. 2 motor 130a
that powers the timing belt mechanism of the horizontal

30 -tracks 102a and the ball screw mechanism of the vertical

tracks 102b is located posterior to the vertical tracks.
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sturdy support and to prevent undesired lateral movements of the supporting frame 116. A water
tank 114 is supported at the bottom of the supporting frame 116 and is fed by a water return pipe 5
118. The water return pipe 118 is connected to the supporting bases 128a of the fish tank rack 128
and drains o¥Y&R¥RHE #ater from the fish tanks 106 to the water tank 112CVR&R0TAMIA04 provides a
primary level of filtration by having a filter (not shown) being 10 disposed within the tank 114 to filter

any solid materials tﬂ@é may ve found_its,way into the tank 114. Lying adjacent to the water tank
114, is a water pump 112 thﬁt%%c%éthgﬁaﬁéﬁﬁ%m?ﬁesﬂl%?é‘srlt%%k PEa Y 176-§Ruated next to

the water purfip™FIZ. e fiteF2ROUS. prosddes d seddrafplevelkd fitrationgAspipe 08 connected to
the outlet of thegarimary filter 110.feegds; filtered water hack §%£hm%§is%@9k%%f0§yo i'l.'he operation of

the material dis ensin% system 90 will now be disclosed. 20The syringes 104 are irst fiffed with fresh
fish paste befSTEEtsRing te GP&rafigi braR dtbnteratéital BRpeAshgSystom@ds  After the
syringés 1041tRe been filec with frashefishspastenvhiehds seld unges the. spmmercial,name of 25

(o thePLC (not ShoueT aed Bwienad on Lo HotouE Schaltle ECF sciéert 100 A8 user s abe 10
input and stok&tHe disFénsiigrpaamieters fbr axamspledhestimezanibiie queasy 30ef fistbpaste to be
dispensed inyoachdishiankekP6: infe e PLG: TNe.LED 322N, 109, alsg-provides the, user with
user of the system. Insfructions from the user are sent
S 10 to the PLC via a human machine interface (HMI) 134.
The human machine interface (HMI) 134 is located at
the top corner of the material dispensing system 50. The
HMI 134 comprises an LCD (liquid crystal display) screen
_ 100 that relays wvisual information on the dispensing
15 parameters such as the time, frequency and amount of fish
food paste to be dispensed in each of the fish tanks 106, -
to the user. As shown by Fig. 3, the HMI 134 is capable
of transmitting signals. Below the HMI 134, there is
shown a set of turntables 132 for mounting the syringes

20 104. The turntables are able to move in tary motion

£
H
Q

to allow access to different syringes 104 to a gripper
130f. A sensor 136, is located beneath the gripper
130f and is able to detect the amount of fish paste that
is contained in the syringes 104.

25 The fish tank rack 128, HMI 134, horizontal tracks
10za, vertical tracks 102b and turntables 132 are mounted
on a supporting frame 116. The supporting frame 116
consists of four castor wheels 124 at its base for easy
transportation or movement. The supporting frame 116 also

30 has four adjustable legs 126 located at the corners of

the base of the supporting frame that serve to provide a
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visual information on the dispensing parameters that have been input and also visually updates the
user on the status of the material dispensing system 90 (i.e. whether the material dispensing system
90 is in operation or when 5 the next dispensing action will be). In summary, the HMI 134 provides a
means of allSRi#HY°4188% to interface with the PLC. Most activities, such BST4épataietifequency and
dispensing amounts, have been preprogrammed on the PLC and the HMI 134 allows the user to

invoke and/or1Qgancel gyl inese,agtlilies. o, ONge fhe dishenising paranjelers haye been input,
the dispensing operation of material dispensing system% can be initiated y the user, using the touch
sensitive LCIY$ciidd? FOOPPISTHaPLESMhe M terial dispensing system 90 assesses and assimilates

the parameters thathaveheendaput byithe user Qpes-thesPLE reads that it g time ferdispensing the
fish food paste into thte,fish tanks 106, the PLC sends a signal to the gripper 130f of the syringe 20
engager 130.“TH& §RppRP1 30T ActvaRe PR fidvd€HombnEally #viards Bre Elrimje 204 that is

mounted on thé&urntdble 182:&he gripper:A3Gfthen grips thessyringent4-aad meves ke remove the
syringe 104 f%&%&r{{u&ab@a]s%% O{IE@ c_tlhecﬁé,/rir)é;he&ha;flgsée{%r:] é%r%}%ved fro]i[,tn %5;? 5 turntable, the

rac & 8r
plugger 130e moves towards the opening of the syringe plugs Ito it. THe sen86r 136 located
at the bottomBtR& Yripper I30rprateras o sersemthbizenduntlof fistn pasté Gailable irethe syringe

104 that is coppled-toithegripper 13af Jhesehgorn 136 gﬁ%ggd@cﬁﬂ%g?er&@ dnaterial present
in the syringe 104, to.the PLC. The PLC deteLmines if the amount of fish WO

2009/072982PCT/ 668426 Paste it sytinge 168 % sdffiefent SReRiNg oRsi&smputer
algorithm storedswithiscthevmiemiaty ot the Pl:Gnibe RLE ther degides yvhethgrto ratnrn the gripper

130f mounted syringe (if e 104 to the turntable before 5 rotating the turntable 132 to present
another syringeﬁ%ﬁ%%%ﬁe%ﬁ%erﬁ%gﬁ ik t%e%/?fr}\ge 04 i‘égaéyhﬁti}:g?ﬁeﬁ% WiiPend 4 signal to the

plugger 130elwHieH viifl rerractand alsocsermdta sigrah ko #iel gripser=136f wehickrreturns the syringe 104
bathOthe“%HE%ﬂ%éﬁgs the water from the water tank 114 to a filter

110 situated next to the water pump 114. The Ffilter 110

15 provides a secondary level of filtration. A pipe 108
connected to the outlet of the primary filter 110 feeds
filtered water back to the fish tanks 106. |

The operation of the material dispensing system 90
will now be disclosed. -

20 The syringes 104 are first filled with fresh fish
paste bpefore starting the operation of the automated
material dispensing system 90.

After the syringes 104 have been filled with fresh
fish paste which is sold under the commercial name of

25 TetraFin FreshDelica Daphnia™, they are mounted on the
turntables 132. A power source is plugged to thePLC (not
shown) and switched on. Using the touch sensitive LCD
screen 100, the user is able to input and store the
dispensing parameters for example the time and frequency

30 of fish paste to be dispensed in @ach‘fisﬁ tank 106, into
the PLC. The LCD screen 100, also provides the user with
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100nce the desired syringe 104 containing the desired amount of fish food paste has been coupled to
the gripper 130f and the plugger 130e, the syringe 104 is then tilted by the tilter 130d to a horizontal
position or a suitable angle before movement to the desired fish tank (A-T) for 15discharge of the fish
paste loade® fhét&ii72982 Subsequently, another signal is sent from the PICT&SR8R7#191EP 130a. The
motor 130a is then activated which in turn propels the ball screw mechanism (not shown) of the

vertical track vlgg{l:gaalnditrtlg timing.trabk me%;anigm not 20 shown) of the horizontal track 102a to
direct the syringe engager 130 togetheF with the Syrngs 108 1P e 0EdiEeioEaadn FRFRn the desired

location has beemreached, thenRL& sendsva sigmal 1o hatidabeemertof thesyringe ergager 130 along
the horizontalfrack 130a. %%%u%qgg_e_-rg&/, H&ngﬁq{yss%g%q:t%%r gignzlit_o eolu%geccﬁ?é(w):e of the
of fish food p

syringe engager 130 to dispense a predetermined amount of fi Ste from the syringe 104 into
the fish tank £86. ™ate et ek HorizbHta? HRER™M 028 i3 Pedativaket by B0theoPL@ertransport the

syringe 104 torfbe nextdesigskherizontaldesation for dispensation. sWiRary, the HMT
2009/07298 3%1_/8620-03/000420 The P%C%I send the syringe 104 back to the starting position
(near the turAtable" 132 SeriodicAlly L that tie 8Kt T Bt fedvalddtethé LoRteHts Teft

the PLC. Most activities, such as dispensing frequency
and dispensing amounts, have been preprogrammed on the
PLC and the HMI 134 allows the user to invoke and/or

10 cancel any of these activities.

Once the dispensing parameters have been input, the
dispensing operation of material dispensing system 90 can
be initiated by the user, using the touch sensitive LCD
screen 100. '

15 The PLC of the material dispensing system 90
assesses and assimilates the parameters that have been
input by the user. Once the PLC reads that it is time for
dispensing the fish food paste into the fish tanks 106,
the PLC sends a signal to the gripper 130f of the syxiﬁge

o
(=

engager 130. The gripper 130f iz activated and moves
horizontally towards the syringe 104 that is mounted on
the turntable 132. The gripper 130f then grips the
syringe 104 and moves to remove the syringe 104 from the
“turntable 132. Once the syringe has been removed from the
25 turntable, the plugger 130e moves towards the opening of
the syringe 104 and plugs into it. The sensor 136 located
at the bottom of the gripper 130f proceeds to sense the
amount of fish paste available in the syringe 104 that is
‘coupled to the gripper 130f. The sensor 136 <then
30 feedbacks that there is material present in the syringe

104, to the PLC. The PLC determines if the amount of fish

20



in the syringe 104. The control unit will then decide 5whether the syringe 104, which is to be coupled
to the syringe engager 130, should be replaced by another one. The entire process is repeated
until the desired amount of fish food paste has been dispensed in each fish tank 106 in each
dispensing cYR1&0PETEIBUghout the entire dispensing operation, the watdCEHapMAT®EAMpPs the water
from the water tank 114 to the inlet of the filter 110 situated next to the water pump 114. The water

passes througpl the filters Rresent ir% é%meSthﬁ) the water[ 4ank 114 for a primary level of 15 filtration,
and then to thé filter 110 fof & secdh an level of fiitration of parfidies whthEREmai eflough to pass

through the privagytievel i fiftiatiormare fitteeed mitheisecahe levehoffiltration; befaredyeing pumped

back to the figh tanks:l 06, X¥hep.thefish tu%@g,g}ggrlogoargec&%jgu%%sely é):%'gj filleqL%t the water that
|

is pumped into it, the excess water overflows the fish tanks 106 and'is d {6 the"wdter tank 114

via the watertettith §ipe>¥ 8. "8G antdgeBBIyY thislRate fecisiing arenfitdring reces=reduces

contarinationaafdhe matetusesh 2btosustairsmagipedife vithouk the-need for,qonstantyyater
replenishmeq:t. Referring to Fi% th?re is shown a schematic flow chart of signals to and from the

different comp%n%%?s Sfthe fuﬁoma?%d materaFdiEBERSRG sylfent 8ttt 36h&ref:Crhe HMI 134
together withthélsesrsof 136 spmvide inputisdegtiicalgsignals de thenPEE 20Q.1The PE&-200 then

and also send a signal to the gripper 130f which returns
the syringe 104 back to the turntable 132.

10 Once the desired syringe 104 containing the desired
amount of fish food paste has been coupled to the gripper
130f and the plugger 130e, the syringe 104 is then tilted
by the tilter 130d to a horizontal position or a suitable
angle before movement to the desired fish tank (A—TY for

15 discharge of the fish paste loaded therein.

Subsequently, another signal is sent from the PLC to
the motor 130a. The motor 130z is then activated which in
turn propels the ball screw mechanism {not shown) of the
vertical track 102b and the timing track mechanism {(not

20 shown) of the horizontal track 102a to direct the syringe
engager 130 together with the syringe 104 to the desired
location. When the desired location has been reached, the
PLC sends a signal to halt movement of the syringe
engager 130 along the horizontal track 130a.

25 Subsequently, the PLC sends another signal. to
plugger 130e of the syringe engager 130 to dispense a
predetermined amount of fish food paste from the syringe
104 intc the fish tank 106.

Thereafter, horizontal track 103a is reactivated by

30 the PLC to transport-the syringe 104 to the next desired

horizontal location for dispensation.
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assesses the input signals and where appropriate, sends output electrical signals to the turntable 132,
the motor 130a and the syringe engager 130. The turntable 132 either turns or halts due to the signal
transmitted from 5 the PLC 200. According to the signal sent from the PLC 200, the motor 130a,
propels andW{b¥&tHE28§#inge along the vertical track 102b and the horiz8REPE2ER/1D2 to the desired
location. The gripper 130f of the syringe engager 130 moves to grip a syringe; the tilter 130d of 10 the

syringe engager 130Q,mov tilt the syringe;.and the plugger 130e is activated to eject a desired
amount of material 'rggerzl tr%eig)/ring‘gf‘”allﬁp")onsrgencc(ilaip}g](")lre ansé'p?pg]rgﬁﬁaté? %lﬁgn%%ﬁﬁ‘n {he PEES200. In
accordance t6'Rg.4 tHereds Showh alseirematice] S-flow chiattcof AB2Algarihmcthatisiased by the

control meang of {he.ene.gEbediment of 1e ayipmated material digpensing system, 9Q. In this
programmed protocol, there are various steps of assessment made by the control means. When the

automated syStent estated {Step 13 ; it I8 %irsEARFasdesyidettiel s timerfordaeidispensing

operation to heattied atiielf affitmative (32), themnext assessmess weldbe gn whether the amount
of contents in the.sr}/ringe 104 is a %qiuateﬁgwigpgnsatio into the fish tanks 106 (S3). If negative

(S7), then the 253ystem 90 Waits uritil thé pre-progr%n’?r%%%?ﬁ? nG B &TiveRYS8) at which time
the step S1 is repediég. erttirecontants ase deemetbsuffiei@ntbd), thetdispedising-eperation is
allowed to prageed, with the next stepsof assessment, which ve,the syringe 104 fo 30the
desired location (S9) and monitor WhetrEl)er the location is regiégé%%ﬁﬁ.lh éé e%lre%&l%%ation IS
reached (S1D3RE fishDaste FEGRpEREREHOH IhE Egrifige 104 at step (S12) before the step (53) is

repeated and the process staps(815neher all fish tanks JO8Nawe been charged with fish paste. At

step (310), if 5 the desired | G tion is not reached (SII) syringce 104 continues to move (S14) until the
wWa ag%éaTgfifhe water from The water tank 114 to

desired location tias BEEH r
the inlet of the filter 110 situated next to the water
pump 114. The water passes through the filters present in
(not shown)} the water tank 114 for a primary level of

15 filtration, and then to the filter 110 for a secondary
level of filtration of particles which are small enough
te pass through the primary level of filtration are
filtered in the second level of filtration, before being
pumped back to the fish tanks 106. When the fish tanks -

20 106 are continuously being filled with the water that is

pumped into it, the excess water overflows the fish tanks
106 and is drained to the water tank 114 via the water
return pipe 118. Advantagecusly, this water recycling and
filtering process reduces contamination of the water used

25 to sustain marine life without +the need for constant

water replenishment.

Referring to Fig. 3, there is shown a schematic flow
chart of signals to and from the different components of
the automated material dispensing system disclosed

30 herein. The HMI 134 together with the sensor i36, provide

input electrical signals to the PLC 200. The PLC 200 then
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At step (35), if the contents are deemed to be insufficient then the syringe is moved to the turntable
10132 (36) for replacement with a filled syringe as described above. 15Applications It will be
appreciated that the automated material dispensing system disclosed herein is a simple yet efficient
and useful sY&eM¥8r8&ivering a precise amount of material to a plurali® ST HsieaAks e gularly 20at
precise time intervals.  The disclosed system may enable a relatively precise amount of food to be

dispensed to_the fish at scheduled times, This is particularly advantageous for raising young, first
feeding fishe%gagne cseer?air%{2 Qﬁoré%ﬁerg&% ﬁshagp?gc&%ﬁ%r g%’r#ﬁ%?tﬁg %fscl%%%gssystem can be

used to accupatelifecelEstiralfishl and dhedaka: whitts afersornainiat $8Asitiveoverfeeding and
underfeeding, 43ence,the @gglo%qxg%@m e hedttilized by research insfitutiqns tq maintain

accurate and consistent 30experimental conditions (ie such as feeding quantity) to achieve reliable
and reprodu&ible’&perintertaPresiftd t5  A¥fie thscidSedssiy@terh darpRpRide PRNGEPSystems for
disperising materiadta nEvine lfeddencedhe disclosed sysiem williot requiretsuch grjarge amount of

manpower and time, to dispense aterial to the fish compared to 5manyal systems.  The
%6 tth HPO%OI ﬂf&{g ?[]asn gﬂéér:a% e dvAiasRT0TEEd ftsh according to

disclosed systend thérefore does not re’qu}?rlexfﬁg
any strict feetlirgy regirhedrecatsesuchieediny rdgimbds-already: prograniméd ivo the control

means. the desired location. The gripper 130f of the syringe

engager 130 moves to grip a syringe; the tilter 130d of

10 the syringe engager 130 moves to tilt the syringe; and

the plugger 130e is activated to eject a desired amount

of material from the syringe, upon receipt of an

appropriate signal from the PLC 200.

In accordance to Fig. 4, there is shown a2 schematic

15 -flow chart of an algorithm that is used by the control

means of the one embodiment of the automated material

dispensing system 90. In this programmed protocol, there

are various steps of assessment made by the control

means. When the automated system is started (Step Sl1), it

20 first will assess whether it is time for the dispensing

operation to be carried out. If affirmative (82}, the

next assessment would be on whether the amount of

contents in the syringe 104 is adeguate for dispensation

into the fish tanks 106 (S3). If negative (87), then the

25 system 90 waits until the pre-programmed dispensing time
arrives (S58) at which time the step 51 is repeated.

If the contents are deemed sufficient {84), the
dispensing operation is allowed to proceed with the next
step of assessment, which is to move the syringe 104 to

390 ﬁhe desired leocation {89} and monitor whether the

location is reached (s10). If the desired location is
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10The disclosed system does not require a dispensing unit located adjacent to each fish tank.
Advantageously,since the automated material  dispensing system is controlled by a control means,
the automation of the dispensing is precise and accurate 15without the need of constant monitoring.
AdvantageoYShy @ @8¥itrol means, which is feedbacked by a sensor, is BBIEEHWEMHWE user
whenever a material receptacle requires a top up of contents. 20Advantageously, the control unit is

programmable he,us is able to_follow a customized djspensing pattern unigue to each user
or fish tank. Kﬁ\%axrlﬁgaeogél%?geca%%%théfdﬁéﬁengi%agfe dis:b%nséﬁ(ﬁ%e fésga riet St b %ﬁ applied
pressure 25ifdmaal, Highlyadscotis=pontéi2sucthrirésirdishifbed peiste candss automatically

dispensed injQ.the,aguariyn tanks. Moeadvapiageously; §5nc§gg%sl%"ﬁh food paste, which usually
w

has higher nutritional value than dry fish food, can be used, the fish fed with the 30 ooqspaste using
the disclosed 38R ARSI G BRGRASIHG-Sy stdl WiRR&Ge a Mére$aRbIGLS bietl This

5 the desired location is not reached (811) syringe 104

' continues to move (S14)}) until the desired location has
been reached (81l1).

At step ({55}, if the contents are deemed to be

insufficient then the syringe is moved to the turntable

i0 132 (S6) for replacement with a  filled syringe as

described above.

15 Applications

Tt will be appreciated that the automated material
dispensing system disclosed herein is 2 simple vet
efficient and useful system for delivering a precise
amount of material to a plurality of f£ish tanks regularly

20 at precise time intervals.

The disclosed system may enable a relatively precise
amount of food to be dispensed to the fish at scheduled
times. This is particularly advantageous for raising
vounyg, first feeding fishes and certain more vulﬁerable

25 fish species. For example, the disclosed system can be
used to accurately feed Zebra fish and Medaka, which are
somewhat sensitive to overfeeding and undexfeéding.
Hence, the disclosed system can be utilized by research
institutions to maintain accurate and consistent

30 experimental conditions (ie such as feeding quantity) to.

achieve reliable and reproducible experimental results.
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translates to healthier fish that have a higher chance of survival. Advantageously, different types of
materials can be dispensed into each fish tank since more than one 5 syringes can be used in the
system. Each syringe can be filled with a different type of content. For example, each of the syringes
can be filled el &HErent fish feed or fish supplements so that each FRETEAREEHMHER0e a different
type of content dispensed into it from the 10 individual syringes during the dispensing operation.
Hence, advantageously the automatic dispensing system_is able to automatically feed an array of fish
tanks each harbouring aHifErentfich SYECES. AGvartagdatisfy, Feckiise FETHIKS rafsin 15
substantiallychorizantdlyyamd: vertically refativertoribe fishd¢ankseirca threecdimensionsd:dpace, a
muIti-Iayeredsarsrgg H(1)f fis?f ianrlfg can be fed by thehaua'gorpLated material gisg%nsin%sg%tgftn. Since the

: £
fish tanks can'be stacked on top of €4ch Gther in a multl-?af/%?e glr?gif, a arg(}:’ﬂ SARMOuNt of floor area

can be savednd tikilereaddmalsio efforlschavetisadm éniploydeetofdeseribemeqmvealefittembodiments
of the presentipvention, diwill-be apparent to the person skilled in the art after reading the foregoing
disclosure, that various 25 other modifications and adaptations of the invention may be made therein
without departing froRF tiE-SFiit 8Rg STHPE TR the FRehtioh afasEisiAtentedthatalf&ach
modificationsuanq)pé_aste@tgns)@oraeamjkmm@e Sﬁopees:écﬂhetamaeﬁggd c@aaa:_s::aanglaims 1. An
automated melgriallisPERRg SIS [%gime »EISREBENLMAICTR fo marine e g pystem

is already programmed intc the control means.

10 The disclosed system does not require a dispensing
unit located adjacent to each fish tank. - .

Advantageously, since the auvtomated material
dispensing system is cgﬁtrolled by a control means, the
automation- of the dispensing 1s precise and accurate

15 without the need of constant monitoring.

Advantageously, the control means, which is
feedbacked by a sensor, i1is able to alert the user
whenever a material recepiacle reqguires a top up of
contents,

20 Advantageously, the control unit is programmable by
the user and 1s able to follow & customized dispensing
pattern unigue to each user or fish tank.

Advantageously, bhecause the dispensing of
dispensations is carried out by an applied pressure

25 differential, highly wviscous contents such fresh fish
food paste can be autcomatically dispensed into the
aquarium tanks. More advantageously, since fresh fish
food paste, which usually has higher nutriticnal value
than dry fish food, can be used, the fish fed with the

30 food ©paste using the disclosed automated -material

dispensing system, will have a more salubrious diet. This
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a plurality of containers capable of supporting marine life therein, each container and having a material
intake portion for receiving material therein to be dispensed to said marine life; 10 a material
receptacle capable of containing said material therein to be dispensed to said marine life; a transport
meansfor tra¥SF8¢HHGE S Id material receptacle to said material intaR€ WSpHIH1#843F each of said
plurality of containers during a dispensing operation; and a control means for controlling movement
of said materigl receft%clg along sai téans ort. means and dispensation of said material to each 20 of

said plurality 6f €ontamers during gard dispensihg opetatioR akEoring B preddt@ftfimedinstructions

wherein said digpehsation of said _Material is actuated by a pressure differential being applied within

said material receptagle, 22 ggggg%(#gge_qﬂ%&%@{n %%lg!sgsim%% in clgim _’Léfvherein %gaéd material is

food for said marine life. ' dispensing system-as claimed in ciaim ﬁ, wherei 30said food is
in the form of &.FESBSEIThé diisperiisystétas ERfithed i eiem Inowkereiinsaid material

receptagle is iptlariashaps. 26 RGHSG200/M00420- ern. Rach syringes can be
filled with a different type of content. For example,

each of the syringes can be filled up with different fish

feed or fish supplements so that each fish tank can have

a different type of content dispensed into it from the

10 individual syringes during the dispensing operation.

Hence, advantageously the automatic dispensing system is

able to automatically feed an array of fish tanks each
harbouring a different fish species.

Advantageousliy, becausge the tracks runs in

15 substantially horizontally and vertically relative to the

fish tanks, in a three dimensional space, a multi-layered

array of fish tanks can be fed by the automated material

dispensing system. Since the fish tanks can be stacked on

top of each other in a multi-layered array, a large

5]
)

amount of floor area can be saved.
Whi}e reasonable efforts have been employed to
describe equivalent embodiments of the present invention,
it will be apparent to the person skilled in the art
after 'reading the foregoing disclosure, that variocus
25 other modifications and adaptations of the invention may
be made therein without departing from the spirit and
scope of the invention and it is intended that all such
modifications and adaptations come within the scope of
the appended claims.

30
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Received 25 September 2009 5. The dispensing system as claimed in claim 4, wherein said _
tubular-shaped material receptacle is a syringe. 56. The dispensing system as R{@Tite0EEMS0
wherein said syringe has an ejection nozzle at its dispensing end. 7. ThecdispbASiigrsysiemasd
claimed in claim 6, wherein 10the diameter of salg gon nozzle is from 1 mmto 5 mm. B. The
dispensing system as claimed in -claim 1, wherein sa transport means comprises a track on which
said 15material receptacle is capable of traveling on. 9. The dispensing system as claimed in claim 8,
wherein said track is, copfiguredtg-allova saidh matefial receptaglentoi tigvel ¥yatleast oferof a 20
substantially vertical direction and a substantlal y h rlzontal dlr cti lativ S lity of
containers. 10"The dlsp%ﬁ%ﬁ)r‘?g ssyl/gﬁam c almgd |% claim. 9 2§ W%grfe%n sa%ggasé%s%%ﬁlgured to

allow said material receptacieiteitravel in a substantially normal direction to said vertical direction.
11.The dispensing system as glaimed,; i 6k 8, 30comprsing.a: moveable engaging imeans for
moveable marine 1ife therein, each container and having &
material intake portion for xéceiving material
therein to be dispensed to said marine life;
10 a material receptacle capable of containing
said material therein to be dispensed to said
marine life; |
a transport means for transporting said
material receptacle to saild material Intake
15 portions of'each of said plurality of containers
dﬁring a dispensing cperation; and
a control means for controlling movement of
said material reaeptacle‘ aleng said transport
means and dispensation of said material to each
20 ‘ of sald pluralit of containers during said
| dlspews‘ng operation according to p*edetermlned
instructions, wherein said dispensation of sald-
,méterial is actuated by a pressure differential

being applied within said material receptacle.

25
2. The dispensing system as claimed in giaim 1, wherein
said material is food for said marine life.
3.The'dispensing system as claimed in claim Z, wherein
36 _ said food is in the form of a paste.

4, The dispensing system as claimed in claim 1, wherein
said material receptacle is tubular in shape.

27

Amended Sheet
IPEA/AU



28 PCT/SG2007/000420 Received 25 September 2009 coupling of said material receptacle along
said track. 12.The dispensing system as claimed in claim 11, Swherein sajg-mayeahe o420
engagement means comprises an arm coupling to the material receptacle.apd saick r@%g}g@ 2009
engagement means is gapable of moving along said track. 1013.The djspensing system as claimed in
claim 11, further corfpriSifig PRSI VESEHl Mttt 1BESptaRIS afong said'track " 14.The
dispensing system as ckaimed in alaime13st5whereimsaiimtor ig actrdted Isy saikcontrol means. '

syringe.

5 6. The dispensing system as claimed in claim 5, wherein
said syringe has an ejection nozzle at Sits

dispensing end.

7. The dispensing system as claimed in claim &, wherein
10 ' the diameter of sald ejection nozzle is from 1 mm to

S mm.

8. The dispensing system as claimed in claim 1, wherein
said transport means comprises a track on which said

15 material receptacle is capable of traveling on.

5. The dispensing system as claimed in claim 8, wherein
said track is configured to allow said material
.receptacle to travel .in &t  least one of a

20 substantiélLy ﬁérticalrdirebtion and a substantially
horizontal direction relative to said plurality of

contalners.

10.The dispensing system as cleimed in ¢laim 9,
25 wherein said track is configured +to allow saild
material receptécie te travel in a substantially

normal direction to said vertical direction.

11.The dispensing . system as c¢laimed in claim 8,

30 - comprising a moveable engaging means for moveable
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15.The dispensing system as claimed in claim 1, wherein said control means comprises a memory
having 20an computer algorithm thereon for storing- said predetermined instrugeomss G2 4@/ e 20
dispensing system as claimed in claim 1, 25wherein said pressure differgptishisisupplipgyea ZiEace
selected from the group consisting ofFBO POTS %%0%/{9904]:2@ Rng!}’g’Q Zgl%%%tergQ%ZOOQ
hydraulic pumps, pneur&te piips dnd Hechafical pumps. ~ 17 The dispensing system as claimed in
claim 1, 5further comprisirgkensory means for sensing the amount of material in said material
receptacle. 18.The dispensing system as claimed in claims 1, further comprising a mount for

- mounting said 10material receptacle- 19.The disgeé}r?ing sys'g:elrgiaseglainl”lgd i,rjl(:alagzrlnsq].l whereina
plurality of said materfal rEGeptatide irs Bfbpdsed 6 said mouRt for dispensing plurality”

5 wherein salid moveable engagement means comprises an
arm coupling to the material receptacle and said
moveable engagement means 1s capable of moving along

said track.

10 13.The dispensing system as claimed in claim 11,
further comprising a motor tc move said material

receptacle along sald track.

i4.The dispensing system as claimed 1in claim 13,
15 wherein said motor is actuated by said . control

means.

15.The dispensing system as claimed in claim 1,
wherein said control means comprises a memory having
20 an computer algorithm thereon for storing said

predetermined instructions.

16.The dispensing system as claimed in claim 1,
25 ' wherein said pressure differential is supplied by a

device selected from the group consisting of

30
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15material. 20.The dispensing system as claimed in claim 19, wherein said mount is rotatable to allow
said plurality of material receptacles to be rotated. 20 21.An automated methodpgf disgensingometerial
to marine life comprising: a) providing a plurality of containers capable of{g@e@g@Q@rg&g@ﬁ@gpgdﬁg

the_rein, each of said containers havinﬁ %mater.iaAéj:ntaL(g.iportion for recei\cliin rga}t]%rriglctg@rein to be
dispensed to said mariﬁévﬁf’é?%ﬁﬁovi 5,€ﬁder Hir&ction of a é&uﬁ{l?oiler%‘rbaccorgmg to predetermined

instructions, a receptackeicgntaining said material to be 30 PCT1SG20071000420 Received 25
September 2009 :

17.The dispensing system as claimed in eclaim 1,

5 ' further comprising sensory means for sensing the
amount of material in said material receptacle.

18.The dispensing system as claimed in claims 1,

further comprising a mount for mounting said

10 material receptacle.

19,The dispensing system as c¢laimed in claims 1,
wherein a plurality of said material receptacles are'
disposed on said mount for dispensing plurality

15 material.

20.The dispensing system as claimed in claim 19,
whereinh said mount is rotatable to allow said
plurality of material receptacles to be rotated,.

20
21,An automated methed of dis?ensing material to

marine life comprising:

a) providing a plurality of containers capable of
25 supporting marine 1life therein, each of said
containers having a material intake portion for
receiving material therein tc be dispensed to
sald marine life; '
b) moving, undery direction of a controller

30 according to predetermined instructions, a

receptacle contailning said material to be
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dispensed to said material intake portions of each of said containers; and c) dispensing, under
direction of said controller according to said predetermined instructions, said material while said
receptacle is located at each of said material intake portions, wherein said dispegggtionafweid420
material is abtuated by a pressure differeritial. being applied within said rRateralresspiasited 0022.An
automated method as claimed jf ¢laim. 21, camRising the step:of: d)filing said receptagle with said
material while at a material filling goint. 23.An automated methqd as claimed in claim 22, comprising
the-step of: e).detecting theeaamrbuon% 5f rlndatcé?féﬁavﬁﬁﬁlss’,af?jnreceptacle to determine when said filling
step 20(d) should be undertakeht ZEAFHRoMEREE M AEFRFHEPRNShg SR mFSPERPERSing material to
a plurality of dontainers capable ofstppertinggmarine lifexthireiaréach 28resmtainée=md having a
material intake portion for receiyingsmatesial dhereim to besdispenssekta said madaedifes the system’

comprising: - . a materia] receptacle capable of containipg said material thetein to be
dispensed to said 30,marine life; -a transport means for transparting said material receptacle to

said material intake portions of gath GF SRRIPRIFHIRY Uf CHAIMS S ddARg S ASSERSRY Bheration: and |

a pressure differential being applied within said
material receptacle. . ‘ ' -
10 . | : ; .
22.An - automated method as claimed in claim 21,
comprising the step of: ' L ' ’ : -
d) filling said receptacle with said material while
. at a matér-ial'iiilingh.pciﬁt. . ‘
15 ‘ _
53.An autcmated Amethod as c¢laimed in claim 22,
comprising the step of: ‘ _
&) detecting the amcunﬁ of material within said
receéptacle to determine when said filling step
20 - {d) should be undertaken.

24.An  autémated material: -dispensing> system - for

l d;épensing material to a piurality of dontaineré
.capable of supporting:‘marine life thezein,"each.
25. : éontainer and haviné ~a material intake portion for -
- réééiving material. therein ‘to Ee dispehsed to said B

marine life, the system comprising:.- '

| a material-raceptacie capablg.of_containing K

said material 'fherein to be dispensed to :said

.30 . marine life; ‘ o '

"a transport means for transporting said

 material receptacle . to said matéria; intake

portions of each of said plurality of containers

during & dispensing operation; and
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31 - -PCT/SG2007/000420 Received 25 September 2009 a control means for controlling
movement of said material receptacle along said transport means and dispensatton;9isaigh matenal to
each 5 of said plurality of containers during said dispensing operation acggrgingitopsegeianaineds
instructions, wherein the dispensation of said material is activated by a pressure. differential be|ng
applied with said material receptacle. 10 32

2 econtrol means for controlling movement of

said material receptacle along said transport
means and dispensation of said marterial to each
5 ' of said plurality of containers during said
dispensing operation according to predetermined
instructions, wherein the dispensation of said
material is activated by a pressure differential

heing applied with said material receptacle.
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