AN AUTOVATED MATERI AL DI SPENSI NG SYSTEM FOR DI SPENSI NG MATERI AL TO MARI NE
LI FE Technical Field The present invention relates to an automated materi al
di spensi niyoxyevemstor di spensing material, such as foodpcrscaerrione20i f e.
The invention also relates to a nethod of automatically di spensing materi al
to marine |ife. Background One of the problens faced while rearing fish is
t he ar duous AMAUBPMATEER| MATERIALI DA SRENS INGe SYHTEYD HQR OTBRERNSING f ood at

schedul ed tines. This probl f‘%‘#%%?@%ﬁ%ﬁ%i#m when rai sing young,

first feeding fishes and ce sh speci es. Medaka and
Zebra fish are commonly used as animal nodels in nedical research but these
fish are sonmewhat sensitive to overfeedingFand under f eedi ng, whi ch can
inhibit their ability to be usedfecbrifahiFHBtI s in research. Hence, in

reseapch | nstit $hbons, Mheke: MihDEnLL DR $UGRRS ZaRsa Lhsha,Rbfialsgd for
experinmental purposes, the experinental conditions including eealng
quantity andteirielskbidaerbeiconsiystent fiom alidgrertsoiraxhheverielj abhehand

reproduci blLe experinental results. Nygances incl.uding the quantity, quality
and tini ng®of ngdigg)ﬁa%ﬁl?% E%%EOngggnﬁﬁye 'QQHéiF%Ir ﬁﬂ%?%uéotgne
interval s fyehsg the daytohmor €0sULS tdesHdsd syr imabiddty+d fmbhenki sh are

not constantly fed small anounts at regular intervals, there can be a
significan@ﬂé@s of fish or loss of reproductivity due to starvation.

10

Background
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 vulnerable 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, 1in 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, quality and timing
of feeding have to be constantly monitored at numerous
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



O the fishes that do survive, there may be an uneven size distribution
since the fishes have not been trained to feed properly and nost woul d have
had t hei rworoatdr29sestri cted due to the sub-optimal | evelPCoOISGResddRgo
Furthernore, in nedical research, it is often necessary to di spense other
materials to the fish, such as candidate nedicines . It is inportant that

i n such silbegat bdngitshatort e scandi dadperarbditci ngsy alee dispshaedaadeardi ng to

a strict Eﬁgnégstrat'on reqgi.me to ensure accHrate and Eeproducible results.
A probl em Wi t H'$aht&<gi < Téiﬂ&(ﬁuﬁﬁ&%ﬁﬁaF E6°nditThe i 1 i SPENED a | arge
anount of sAeBpeMEeR ramdtildfe ddndypial kysheduinked tbidiseenserbhgepnt eri al
to the fish. Not only can this be inaccurate but it is also generally

i nconveni &Rt .f9= BxaRpréyY ZM ambissh weylhahavieo hadf d&dedin hgaewthat e
anoupts o I d ral -t . . , abor at or
ugts of.oLi-$h £and sevedh Hd @Rﬁrﬁ%ﬁg&%%l£E$gﬁfaafufé§@%%é y

practice requires that an operator eed t Zebra fish
accordi ng to tRerthstmoct,f ecdi ngne@pcak. Neteamkh,canitt hissbeoften

i nconvenient, particular]ly durin ol iday peri.ods, b it_pay al so_be nore
costly i fnteﬁgsgﬁéryat %%?e%ﬁep Cger] tm%ﬁqpqlao]es apBr i&lieatfebeghﬁut:ﬁe
above- mengisoneth Probl €Mheah @ ihldst.her rexacer haledvehan thste af esUper ous
aquariuns that require such attention, as is common in |aboratories that
utilize naitHetipne foRakestdr cieandidatey ofdildngisoveresedéspenaetenpt s

havfobeena%ggdﬁggadﬁg €3S gE?lB%Obéc%nqgisépgtf&quallelg}/lnllent %%Si glelsure
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 required 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 also be more costly if the operator
must be paid.

It will Dbe appreciated that the above—mentioﬁed

25 problems are further exacerbated when there are numerous
aquariums that require 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



f eedi ng schedul es. One known automatic fish feeder conprises a dispensing
unit located adjacent to a fishtank. The dispensing unit conprises a

cont ai nerwoanwsi7edsag the fish feed that is supported bypraTsedadl7®@oosBear s
cause the saddle to rotate until the dispensing end of a canister strikes a
shaft on the canister. The jarring action of this striking action is
suffici entah.causeriide Hispehegdqgt o e Wi spensetsésomat hecawoird Bhaer .
However a single container, can_not be enpl oyed to servjice nunerous aquatic

tanks as FSRESAADAY Fhfarfhel | Feeds £884r dif | SRR AT bPT e8YaRd B EPensi ng

unit is regyitedalQeSehw e geaeh t&f Ahe contaiinerse RISl g o€
striking action required to actually dispense the fish feed to the fish
tank i s nof ascwanished hEncidkes he ashadlt ampunthef ¢zeisteéspenBee to the

fish_.tank.may.be sonmewhat arbjtrary. .Another fish feed di.spensi.ng system
enpl 3ys al vt foatlfJorayC lé)éldi(?fg1 g%%lsces}ér\ﬁ%ﬁl@ﬁ W1 %es3n Se(%lec C?Loer%icgn ¢
connect edchasan tAG povwed sl Yot begemiespds@d VEboAat ahy Mdnioniher di spense
feed. Again, this dispenser is not accurate and the systemrequires a

dedi cat ed?QVBV&FoRy SLEEdENGOIFLEE Tt G MAtc P &P IFYIhe T | SR T HAR .

Hence, Ny RUsbag | aqNati8Ui £ahke for mitiphaadi Shifanke,;ha vigpsof the

above, there Is a need to provide an autonmated di spensing systemfor
di spensi ngearbtechallalmmmramesanandl ¢, dirgiermigreonest dis atedredsed

aTehbor o 23, 80 Phe TR0 e sodant anes, deoch berafaye, WY
‘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 each 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 dispensing

material to marine life, the system comprising:



automated material dispensing systemfor dispensing material to marine
life, the systemconprising:a plurality of contai ners capable of supporting
mari ne | iwe 2069472982, each contai ner and havi ng a mat eri CTiSGReRSOPIRO t | on
for receiving material therein to be dispensed to said marine life; a
materi al receptacle capable of containing said material therein to be

di spensed to sai dpmatknethi f er acéneaspers neapsbier bfanspepdivingaid
material receptacle to said material intake portions of each of sald

pl ural i t y"®F1e8ntaditfetdedifiiing eacdi sserisiiifoperatiamnany Batortadl neans
for contr L o] ai i 1 al : g¢l e sajd txansport
neans andggyéggngg¥?ggggf Eg?d g%?gé?%Patdﬁﬁggﬁagg s%ﬁggggﬁrgfgtyg%f

cont ai ner 8idpehagdsdiod sdiishersiimg dpdreat i on according to predeterm ned

i nstructions. Accordin 0 a second aspect, there is ovi ded an_ayt omat ed
nethéd of disp3n§?%geﬁ%?%ri ?C§QF$%‘?n&ﬁqqgg?xﬁéhig?ﬁé?lﬁl?gpr%%+ ing a
pluralitymateentaihersicapabbe ofi spepRd ity Jmrd nedide 1hesein, each of
said containers having a material intake portion for receiving naterial
therein to be @i speRReHCYD SN Frmarfiove FrpesPertimevi Agidunerteriaketion of

a_contr ol Lgeepegand ng, t aaPueqelaliNed; ApakEuGd A%, & Lecollr] 5

containing said naterial to be dispensed to said naterial intake portions
of said plurality of containers during a dispensing
10 operation; 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

15 to predetermined instructions.

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

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

b) moving, under ‘direction of a controller
25 | according to predetermined instructions, a
receptacle containing said material to be
dispensed to said material intake portions of

each of said containers; and
c) dispensing, under direction of said controller

30 according to said predetermined instructions,



each of said containers; and c ) dispensing, under direction of said
controller according to said predeterm ned instructions,said nmaterial while
sai d recepbactdn7e®s2| ocated at each of said material i nt@&ke/SEaed7i00020
According to a third aspect there . is provided, an autonated materi al

di spensing system for dispensing material to a plurality of containers

capabl e of supportiBgieRmiftedide yMEr&i Baigashcepi=tineri andobaveag a
material intake portion for receiving material therein to be dispensed to

said marine life, tRE spshemfcomid Siaterialnindidles petepeael e capabl e of
containing sai ﬂcggﬁzé&h theteid, .0, bes éé{??;ﬁ%eeqcé Oiéagdfdwcléb?. | Lhe; a

transport neans r fransporting said teri receptacl’e to sdid materi al
i nt ake poatibonstefl eacttedfi=slai ddpspemasity obystemai nBrs ddispgnaidgspensi ng

operation; and,a_control neans faor, _controlling, npvenent of id materi al
rece tacl@?ﬁ?Gﬁ@lsafﬁjtr%ns gPF?ﬁé&ﬂé nggEﬁ%BFﬁ&ﬂ(ﬁaQéﬁiFnaP rial to
each of saidpBléialyl ikrahcCant Nelcs-duWl,| Nh &Rl sbiht $De8s1 #830R8T ahLON

according to predeterm ned instructions.Definitions The follow ng words and
terms used Mateirdadhallttaks ePphblioRahiPigres@ildaied natrr il nihateine |ife"

irﬁI:Fin ;Ot%”y d Vié‘ﬂsé’é@é‘@&smtféapaﬁ@j]% of pd F ¥4 09 h AN aq&‘r?%i Cﬁ%{‘%}}xor‘”ﬁ‘”t’
g conplex nmarine multi-cellular organi sns suc¢h as fish”an
pl ankt on, cangrsisiglge cell marine organi sns and
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 said material intake portions of each of
said plurality of containers during a dispensing

15 operation; 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

20 to predetermined instructions.
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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
concentrations of components of the formulations,
typically means +/- 5% of the stated wvalue, more
typically +/- 4% of the stated value, more typically +/-
3% of the stated value, more typically, +/- 2% of the
stated value, even more typically +/- 1% of the stated
value, and even more typically +/- 0.5% of the stated
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
convenience and brevity and should not be construed as an
inflexible 1limitation 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
values within that range. For example, description of a

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

?qgngghed to havespecifically disclosed sub-ranges such
as fromlto 3, fromlto 4, fromlto5, from2to 4, from2 to 6
from3 to 6 et&nlegs vatacidfsiehdohegali seunbers Wetdmsn ftemprangeg” f or

Le}aéag 2"¢o§bri§é",5ahu?n%r%mmégyé%l?pegkggn&%ga%%%%%%f9f ng breadth



Det ai |l ed Di scl osure of enbodi nents Exenplary, non-limting enbodi nents of
an automated material dispensing systemfor dispensing nmaterial, such as
medi ci ne woaodaoes2t o narine |ife and a nmet hod of aut omeCirsskooy/odespensi ng
material into an aquariumfor sustaining aquatic life will now be

di scl osed. There is disclosed an automated material dispensing systemfor
di spensi ngspatefiablly mEsicleddd esulddvangagecustly, asheframt ohatted 3at eri al

di spensi ng.sy ste y he capahbl e ,of dispensing. a predeterm ned amount of
material i rémn’ﬁll ?P[T?ay%ffé’a‘ g(r &é’y 5gf %%‘?fﬁa?nt?sfl'T%réofPatzeﬁoale’e’t of g
di spensed Bytbhes nater | absdivapansasg isystemday Rembesh fRedin ikt

medi cati ons or a conbi nation of fish feed and nedicatlon.,ln one
enbodi nent¥aRHe, adCsmezEdHet-ert al 2di shendi n§ syEr@énfdi SpémsexrBises f eed.

| n anot her,. gpggigggtOftpﬁ%g%§ga&g§?ﬁ%sﬁhg %%gﬁ%prn1of a paste. The paste

formfish food may be the raFin res ca Daphnia(tn) fish paste
comercially available from Tetra Werke of Melle, Gernmany. Advantageously,
the di sclosed material dispensing systemis capable of automatically

di spensing fish food paste accurately, which nmay not be possible with known

automat ed fish feedi n@pepStirs DiRELIRIFOr&F LS 0HeReQt Vviscosity of .the
fi sh paste advant ageousl yprovi des good control over dispensing of the fish

paste during a BkSpeharvig Bperaiméninphiembedimerarsi cdl an adveomaiyed as t he
i e A S R T R e e 0 B
f ood as medicine and food, to marine life and a method of
automatically dispensing material into an aquarium for
sustaining aquatic life will now be disclosed.
There is disclosed an automated material dispensing
15 system for dispensing material to marine life.
Advantageously, the automated material dispensing system
may be capable of dispensing a predetermined amount of
material in a multi~layered array of containers. The
material thaf 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



inadry form(ie dry food pellets) may be difficult to di spense accurately
in an autonmated system because only a relatively small force needs to be
appl i ed byotbh@/gessemat ed di spenser. Furthernore, dry foedTsepot7e®na200 fl oat
wi thin the container containing the marine life, thereby |eading to the
food bei ng di spensed predom nantly to one part of the container. The

aut omat ed paicsfieRss NgoSy SteAteonprdvees daippanalingy of €loat dishr pacapabl e of
supporting marine life therein, each caontainer and having a ngterial intake
portion fGREESk Fi nGLFREESIRY t REESAT IV be diisHersed & o PE4itd MdA™e i fe.

Advant agequglay G@nt @hper 5r4£8skr anspaseibmheeg! | O¥yt haslissy @ noni tor
the marine life therein. Advantageously, when the nmarine life is conprised

of aquat i euslomatteed t eechamisped ent Sedhnt apfier pnalme tilcedwyl | gieredadeach t he

aquat.i ¢ plant.s to ensure its viabili The contai pers _na of. any shape
it oy bETar g o e ah b st S LS BRECPRRNeZE, O and
oval shapen Advanyageets!(e tde, bpbdanpefl 1the )camipi ber digyibelrelat i vel y
flat so that it is able to rest on a planar surface with substanti al

st abi | ity JIAREARR 3BTRS of A4EPTRERL SYEHESr PECPNS S Ol ifer s may

be sel ect ed fromdine AP COUALDI NGo£4BKS £ obOWLS, RAGS.ePOXRS s,

jars, bottles, etc.” In one enbodinent, the containers are fish tanks. The
cont ai ner suteynadiedredespén pel y nerlBirdoporyner s dryl dssdmdgvnpesit €o

Conidl ner TA5AG cRAL0F Ry U ACRREGIPEF. T BheR CRbodTerPar CHe i al

i nt ake portHe@zby leading to the food being dispensed predominantly
to one part of the container.

The automated dispensing system comprises a

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 1life. Advantageously, the containers are

transparent to allow the user to monitor the marine 1life

therein. Advantageously, when the marine 1life is

20 comprised of aquatic plants, the transparent containers

also allow light to reach the aquatic plants to ensure

its wviability. 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

tanks, bowls, bags, boxes, cups, jars, bottles, etc. In

30 one embodiment, the containers are fish tanks. The

containers may be made of polymers, copolymers, glass and



is the top of the container which does not contain a |lid. In another

enbodi nent, the material intake portion nmay be a dedi cated opening

ext endi ngvoleugkesene of a side wall or top of the cont aCmsG200Tveosaut omat ed
di spensi ng system further conprises a material receptacle capabl e of
containing said material therein to be dispensed to said marine life. ‘The
mat eri al reepRstcie I@Eﬁt@h'eahat efThal mdiepéndi dgtakst eorEyrba6f RN\

parti cul ar t |tabI for containing the nmaterial to be
di spensed. Osr‘ﬂ%?rertat gr |Oa§7lld e&nacl%E‘erra?OBEaiLﬂﬁﬁl afOT c\yISGRIFTIRg | Sadiskri cal |

cuboi d, omdtergil arty shép%dmboéd.‘{@httagec%@'Maté?&‘?aﬂa&ﬁ"tb% (r?f eoeniac! e my

be substantl al | tubul ar in shag whi ch reduces the nunb corners that
may i npedet§ HE'§rdvdedt Bhet penbrspensuhich dpetsh@omatc@manncanﬂamed

t herei n. Adyaqisgeou t I o conpr.i se_of an inner
chanber and ?%em pr Z%:ﬁaa??%gﬁ%ﬁrgng{efﬁgwm%ﬁggg%ﬁeHgﬁg% ePP W PEh™EYdSLS n t he
di spensi n¢¢ dieqlm@te.@l openiagnedtindtiheg ratenigl smeeptagl eidenwana

enbodi ment t* r| al receptacle is a syringe. In another enbodi nent,
sai d syringe has % an AR %1 e at its dispensing end. Advantageously,

the di anet er ofmdweaﬁ@ﬁét@@ HQ%EEQS&%g' A8 SNOHGH: 1 reeé‘lla%&ée%e%' red
pressure to be built up wthin the syringe. In one enbodi ne e di aneter

of the ej é‘@ttledﬁ%z%?‘éePEaﬁ@mC@Whlq net t goaltednifhgmsaia maokhdnl
cr o e AN L B T

actuated by a fhessumeerial 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. Advantageously, 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 an inner chamber and a

reciprocating plunger within the chamber, which aids in

the dispensing of material Acontained 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 1lmm to about 5 mm. In another

30 embodiment, the diameter of the ejection nozzle is about

2Zmm. In one embodiment, the dispensation of material from



differential being applied within said syringe. In one enbodi nent, the

di spensing neans is selected fromthe group consisting of hydraulic punps ,
pneumat i cwpunp®729sd nechani cal punps. The nateri al recepCasiGeoaTayohe nade
of any material -that is capable of withstanding the pressures built up
within the material receptacle during dispensing. The material receptacle

may al so wethbst alidm@rgipidg soseen frim aheutiabel t mpbodt In-dNdmtdout an
appreci abl e change in_its desired_shape and properties. Advantageously, the
mat eri al reeEpeaEPElAhy Q5 NhpePReAB e Wit et eFRaAd BFinge + hils ratices t he

possi bi i t ynBhqeRBhAM Natd on Q8 1 feﬁésﬁg cant ained cLher el.gy,

Advant ageously, the material recepta I'sS nonreactive to its conttheents and
made up of gapupnephsiaténgalof Adwardwigeoustypst heneontaiicepurmpsradael up of a
material that,is.non-1oxi % The material receptacle may al so be sterilized
at tenper alf’tej?légn%?a e '¥Ran about 800C and pressures at nore than about 15

psi (-104 KPa) ,Tmétheuéranlappeepitablie eRgnge madd ©lesiy ethdarim@and
properties. In one enbodi nent the materi al receptacle is nade of polyners.

Sai d pl ast PR2hatiér iGARAMEy BE selidetieandtom &bgr RuiptoHse St PRgLEf W

pol yvinyl ¥eehiln and Nl rRGSlAl eebhubenecopab iRl & ¥bdyliRol yigly an
acrylic resin, a cellulose derivative and a poly Fefin. vant ageousl vy,
sai d pl astihetenieli aleomptdyel esemegt eddl $o omitthe tgmoupgcopsisgi Mprafepol y

(ethy& Vinykoﬁc%i%ﬁz ,5po$yq§ﬁyg g%t 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 1ts 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 Kpra),

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 resih, a

cellulose derivative and a polyolefin. Advantageously,

said plastic material may be selected from the group

consisting of poly(ethyl vinyl acetate), polyethylene,

30 polypropylene, polystyrene and polyamide. The material

receptacle may be manufactured by plastics molding, such

10



pol ypropyl ene, polystyrene and pol yam de. The material receptacle nmay be
manuf actured by plastics nolding, suchas cold nol ding, conpression nol ding,
i nj ecti orwoubavatgeset c. The aut onat ed di spensi ng syst em POTISIGRO070M00M0 | Ses a
transport neans for transporting said material receptacle to said materi al

i nt ake portions of each of said plurality of containers during a dispensing

oper ati on.ad ncobé emledindgntcombeetsanspaidl dieay)s phjébeiant aplaggmateri al
system conprises a track on which said material receptacle is capabl e of
travel i ng @fng. The track is configured to allow said material receptacle

to nove in at - ghi Lonalys : | [ arting.pqint,
wherel n the thros o benerona) T4oBeeciny poryamt et tnel SBouBRIRRTR.
and Z Car ttesArsspeoorniarst ef poi hransportengnphéd tmheesdnd matepitalcle

recept acl y e in acircular, spiral, .zigzag,_vertical, _horizontal,

di ag?flnal gcr({r?rsrzgergél AP bt h2 Al ohf TARE trpé’dfl&lcir}% oref enddat meRf, SRd%rack is
confi gur ecbIhwral 10w sRidcbried Bidos decepyas! 8ikpehsangl opBratibgast one of a
substantially vertical direction and a substantially horizontal direction
relative to sail plfial iIPEIiedntai neRS. TranABOREr BABOEI Mot , thise track

is configunadyd o ! | =1 I ayel in_a direction
normal to said vertin?a%é%iérjlect %%%IﬁTﬁéﬁ}??g%ggngyEg%E%i égdw(&}fwﬁm? léf
movabl e. TRtdrisk magebeaahy plat tepabilkatofi dxatvbe ihganspetd at meye of the

mat ery al receptacle. The tracks may .be rails, ball, screws, guides, conveyor
bel telsd r ol 1%6HES ihesrs -b?uﬁ?@ %Ph@ﬁlﬁé’arﬁf%i matprial receplacle '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 Z 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 another 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,

conveyor belts,‘rollers, wheels or 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

11



novenent. The tracks may be nmade of netal, polyners, copol yners or
conposites. In one enbodi nent, the dispensing system conprises an noveabl e
engagi ng weane/df7ee82noveabl e coupl i ng of sai dmaterial reeeptseeis/oad4ang sai d
track. In one enbodi nent the noveabl e engagi ng neans conprises an arm
coupling to the material receptacle and one or nore rollers capabl e of
novi ng al omgtsaiallt macbpt’éhﬂearaﬁ@‘ﬁgthaidngagidig NBANSnER e Ehent
i nterconnegti nlg set | i nks 'andniﬁ(.)?ls“ts novi ng with one or nopre degrees of
R

f
freedom th vﬁ@?%r rPEFet% § SSREPT HYST VAR g2 FBN RPN Thd

moverment . die ALELeH at he LNGAG NG NBAAS ohRY c%efﬁérél ¢oypkLi-00 £90:68 Hn the
mat eri al recept acle fromabout 5 N to about N . Advant ageously, the arm

of t he en |%Vh%@n%lpéga§ﬁédt braskpl éhej tamrryqﬂ tthet kagagtierd alearscept acl.e

Wi t how ipg L kR, ene ment e ensi;n o3 temco rlses a
not or to nove salé mat er Fgﬁ chrpégqg{ cl etal(]é)ﬁgl ?ch ?[% SafStH

enbodi nentwithe omgt oori sncam ualquele)s aoﬁorﬁﬁeﬂédcmealﬂﬁat Té'@q ccgjétrr@m{reans
for controlling nmvenent sai d terial receEt acle along said transport

means and TPRPehsH? N t@fs i dOVRLEAPS PBNéREkAbECBai NG HrHIemey tof
contai nersrilurang & @ndi SRR ARSI 19Dy acgordi Qgcb‘agﬂrlﬁ ety mned

instructions. The control neans ray incorporate a proces apabl e of
i nt err ogat3thgtle n@ﬁ’é?‘ylﬁévifﬁgemt@@éﬁt dmarecabast ruclf oks &bputowlibng .and

OPEr A i NG AR EhIRIESLA y | CERRT AEhE o MO E 01 IEANSTBY; RO L aked to a
couple firmly with the material receptacle without
damaging it.

In one embodiment, the dispensing system comprises a
motor to move said material receptacle along said track.

15 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 operation according
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 user
interface such as a LCD display for allowing an operator
to interact with the control means.

In one embodiment, the control means comprises a

30 memory having a compuﬁer algorithm thereon for storing

said predetermined instructions. Advantageously, the LCD

12



interface, such as a keyboard, and a graphical user interface such as a LCD
display for allowi ng an operator to interact wwth the control neans. |In one
enbodi merwQ 200v7ewat r ol nmeans conprises a menory havi ng PATSGAPTI060420

al gorithmthereon for storing said predeterm ned instructions.

Advant ageously, the LCDdi splay |linked to the control neans is touch
sensitive digblisy capalideel ofor ehayi dgntisel ' meandst L sictiotnrs tSchbherovber
conponents of the control nmeans. The control neans nmay control the delivery

of the mat¥} afSr ec@tBife TontELAYAG% NRSHAL Br i ISt Hel B3 pésetiheo

speci fic | oaad+ ASnpyn&RRPLT Bkl LAY tharrevemRaks of the tracks or the
novenment of engagi ng neans along the tracks. The control. neans nay al so

control the timMhry, canitined dnearsomaty oforbrdl ditdpendalivaryThe canér ol
means; may tral ‘ venen f.1the arm.of the, engagi nq neans,
2 rr%earnlt ha etc%g%a@‘e éngal}l%lgg Py %?Eﬁﬁgg o%.o The€cont r ol

tracks an material T ecep | es"are
means nmay diegeavesd eetbackplecdimiidhe befsol oidat byensemtihe ammpnt 1 &
contents that is wthin each material receptacle. The control neans may be

able to stYHERIERi ShehREnGLREEEOPY St FOVESHENS IhPRIAT M TN oNt I Ol
means may heblend O $heks ANt PSS 1 e dhSPRRS! 1Y RAIURLAS (e o

amount and duration) inputed by a user. Advantag sl'y the dispensing
out put i s Wantndl | ethbyng heerdntamdumeanst \Gachusibdgansathihen canribe used

" ST BT Aot fIPE0 g QR o NG RIS T o B o

these settimgsesgaghagcusdnmg Ze@racks and mount that the material
receptacles are disposed on. The control means may
recieve feedback from the sensor that senses the amount
of contents that is within each material receptacle.

15 o The control means may be able to store the
dispensing 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.

Advantageously 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 requirements.

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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according to the user's requirenents. Advantageously, the control nmeans has
a learning ability to allowit to call on prior know edge or menory to
apply i nswanvemeeass settings. This learning ability is pcefSezedtogsencoded
by software. The prior know edge, or stored history, is based on past _
events, including dispensing rates and di spensing periods, and is stored in
a tenpor aryyseemr yteeef amayierbedmohitiomed Tenatiesipensy ngsysiremwiself may

be nmonitored renote by a hard wired conmunication |ink to the control
means, or %?/mIP‘élall%aJE%%unﬁchgﬁfi g‘ﬁ’s 5 ebycﬁ%%ﬁ%f of "ET5or t &8 ePdatBPIbY of f.

I n one enbedii®nicaténaubensletednSPeRs bNGoYelad Y- LAY iser a mount for
nounting said material receptacle. The nount nmay be made of” pol yners,

copol yners, netatsO8f &£ eRe, miher i tomRiemt dgEpasisyngt heysioemt  may
contagn a phyralkityafkhol gs anﬂﬁprefékonﬁFknﬁh. e %gggblei§gesq£fortlng
' a an ST, S h

or holding a plurality of materi recept acles. ageously nmount
of the nateeceptaicbpensiliite sysemtnaymayso e robdtabl ef Thisl gnabt gs the
material receptacles disposed on the nount to switch positions and the

desired mat@rTa"tetept adle Ly be PFesertt ed (P iiyagi AF kRl at any
tinme. For msesptggesienyp nier irdurteceantackenthah i Fgggh%éég??gdtcgfa be

coupled by the arm of engagi ng neans does not contain ‘ ~materials
to be di spemsetl, orhelsmiiffs s béhest sarsl saphbikatofansthppriraner i @t

oot el moMEy) = UL SRR e degk el AL S P L e
nount may 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 speed of about 1/4 rev/s to about 1 rev/s. In
another embodiment, the torque exerted on ‘the mount is
from about 0.1 NM to about 0.3 NM. In one embodiment, the

30 mount is a turntable.
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able to rotate in the clockw se and anti-cl ockwi se direction. The nount is
able to rotate fromand angl e of about -360 to an angle of about 360. The
axi s of rwoOavinT29say be within the nount or outside sai ®@CESGR007/0b0w2@n0t her
enbodi ment, the nount is able to rotate at a speed of about 1/4 rev/s to
about 1 rev/s . In another enbodi nent, the torque exerted on the nount is
from about 0.1 NM teocdliert @ndodilmdrrt ,onehenbatispensinghesy®uah intay@
turntabl e. I n anot her_enbodi nent, the dij:s&gnsi ng system mayconprise a

sensory mEan® o1 séhsiFfiNe afbtiits of trhat F§EF10% S Bl of

recept acl enatlhei A1t ethal sdiispengi i Syst eprABYhAEA! Porake MYdd. Pl £ sensors
coupled to said control neans. The sensor nmay be any suitable sensing
devi ce capHBiREHTIRENSPH§LENe dRdYint igfcanmceratal / contehpsecomeaisteds i n t he

mat erg al reqeptasl ¢, TQ&iéeQﬁﬂ{tf@ be el roni c sensor. J1n one
enbodi nent, the sensor 1s selecte fr%r%%%'gr%% consi st N yofb%pta}’%%l
sensors, infitebled sensong, dpréssurarsisorst yenhghtgSensoasioamd \«f une
sensors. |n.one odi nent, the sensor and control neans nay communi cate

wi rel essl YOO W e CoORTEdNShsInTHE i BpepEing Fpsiedhadleact uat ed

to di spenseisai defBber i dlayrechani Gal | ye9eePeHABL i calah, Thergl eclyd cal
conponents of said automated di spensing system nmay be 1 nsulated from

undesi r ed SNy . Fhe awomeeed disspenslagtegst gmamy al s@rwmprount ed
on {’lOSUprfotr{sqgsgfr?dm' o}he o%"*ﬁpcoarlt i nge;lrs%xr[%, mayinb ramadged sensors,
pressure sensors, weight sensors and volume sensors. In
one embodiment, the sensor and control means may
communicate wirelessly or through wired connections.
The dispensing system is actuated to dispense said
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 also be mounted

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

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

30
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of polymers, copolyners, wood, netals or a conposite material. The
supporting frame may conprise of a plurality of wheels for easy

t ransl at iwos009Adesnt ageousl y, the wheel s nay be castor ROESIG2007Dhe&20
supporting franme may al so conprise of a plurality of |egs which height can
be adjusted to provide resisting neans to translations. Advantageously, the
supporting frame may be Bolid&bbDeseorip&nobeodi paasambised for easy storage

and transportat.j.on. Bri ef Descrigti n & Draw njgls The acconpanyi_ng draw ngs
illustrate a diS&F osEof CHORY Hewt YV est P Ea s n & hdisialnSsst es of

the di scl esgsbeithodi mepld ddrivsst @obeipderst ead. Jlouevglied hgk the
drawi ngs are designed for purposes of illustration only,” and not as a
defi ni ti ofigickeed | pmbodsimartie | AVerdts oho Fiey. undéssosdheimieredi,agr am
froma fr er cti 3 a t mat erj al .di spensing system for
mar i nsg Ii?Eg{a}ﬂ; a?@%r daﬁgg%\nngﬁ oﬁéepéemnb%sﬁé;rﬁeddi s&PEsed Wt e‘?%g./ Fiog? 2is a
schemat i ¢ idilagrtaratoiom balgp abhnpemspecis e @& £1het aoth oot edenatiarivy

di spensi ng Sy, t em of Fig. 1. Fig. 3is a schematic diagramon the flow of
comand Si ﬁa S P EHEEEPBm vari ous conponents of the automated materi al

di spensi ng system di scl osed herein. Fig. 4 is a flow chart on the algorithm
that used by the cont¥dt rears id S BEIdd: medeIshm hErant ehatfednvat eri al

di spensi ngsyieam disclgsednhefgidhiated material dispensing system
10 for marine 1life in accordance with one embodiment

disclosed herein.

Fig. 2 1is 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 embodiment of the automated

20 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 collectively 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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Det ai | ed Description There is shown in Fig 1 and Fig 2 , an autonmated

mat eri al di spensing system 90 for dispensing material in the formof fish

f ood pastwotzeow72g82ne |ife. The automated material di speangiScgowpsedem 90
conprises a plurality of containers, in the formof fish tanks (A-T) herein
collectively shown by arrow 106. The fish tanks (A-T) are capabl e of

suppor t i ng/viegti notis eaj mattee ifadr mirafalde ghotthiesrei for Eagbeishgt &alknhas an

open topwhi-ch. fo material intake portion for receiving fish food paste
t herein \tA?Qbore]d &?é%%&%’f%lga Q ]H%rﬁi%n eF’i’?%‘.g YReSeidnmashRe 1d6care

supported by supportisiy bases 188aasl subpshrtankyrag indNBakLEsSt set
of fish tanks (A-J) are |located superiorﬁgf a sec%nd gg%gg%ngigﬁgkgnks (K -

T) ._The%%ﬁ%nﬁﬂ(ﬁi#&ﬁ%r?%?kdr%%bn%?%g Byst Ehr9D apsoofompshseanpkural ity
matery al 1 @eent apkes1 bhatly LALMLoL PLY Al SYIdNoSs. 104 Fach ef jhe

syringes 104 are capable o ontaining fis pas
di spensed ot fish. The automated material di spensing system 90 al so

conprises a tr %Port neans jn the formof horizontal tracks 102a, verti cal

tracks 102b angﬂhn gﬁﬁ%ﬁﬂ%%fdhegﬁ €139, féﬁsﬁ?9§¥§56rtﬁ%ﬁfﬁmua9§yrﬁhg@ 104 to

sai d mat edoaipritieakepDorhi0ns #R6arqhieactfcdhedish Tt%k%?&% 9%” ng a
a

di spensi ng operation. The horizontal tracks 102a and vertic tracks 102b
form an i PSS tSHG e hwok®d ¢ hBach un Posteyibrges t0é drshchpakiel06. The

horhkp“tabft%%H%é%%%hé“Pfsﬂh%888h83%te therein to be dispensed to
the fish.

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 vertical 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. A 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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the entir

fish tankwopao/r282 Hori zont al
(LM guide 130c which provides a rigid balance to the horizontal

102a. An

e conbi ned horizontal distance of the fish tanks (A-J or K-T) 106,
whil e the vertical tracks run throughout the total vertical height of the

engagi ng neans in the formof syringe engager 130 conprises

track 102a i s connected POTS&GR00T®A04200t | ON
track

a

gri pper 130F armhea plurggert<kB0amatArivtior didpankhay pevetsmt hegtigndrg belt

nmechani sm of the hori zont"

verti cal

5 5207 i §OF G595 et ot Peo G vt t Rec dIragrasabiife

aut omat ed 1RfiR! | 3bnei-6PERST R XY STEN PO (ALSO HRIA) Ses-a c%%{]oqdlj)'}?gfa
(0}

the form

of a programmable logic controller unit (PLC) (not shown

ns in
or

control | i Meveseaen®t otheheswyimgryel 104 adloogg thee horizontall tomakss 102a

and werti tr T LC a coptrolLs .the.di spensation of
fish> oodclg)lazs‘?’t éf‘%tctgs"eéa%%%?lt 3 ?%hi?g%ks@%f%kggri ﬁ‘&stohgoaﬁs%t&elﬁsit?#be
oper at i on ddcpemdiatgidro pf edakerfigedrémnst pustbons tdath have theerridaf i ned by

2 human mCR Hiber

t he

gl é)hrea(:ks 102a and the ball screw nechani sm of the
¢

Instructions fromthe user are sent to the PLC via

U Y HVP 13lePeel MneReFatAione Racerdiees (MeM) 134

i s |ocat e¢hraladiiention £ OISt rObt §{ B MRHEKI cﬂa@ TR0s! garsystien 9y The HM

134 conprises an LCD (liquid crystal display

Screen

i nf or mat i ®wedn athetbespysdiony phnsimetersossicliras ttee tuser hrequenssy and

anoympt of
t he "user.
si gnal s.
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fi f paste t.o _be dispensed,in each of the fish tanks
R ?Pls %\%ﬂf&: B’;!LaFiag.h%m?ntlﬂ% el%ﬁg?§ ﬁﬁﬁaﬁﬁglgf 18fansmitti
Bel owTthike HiMhardl 3fachhaee interface (HMI) 134 is located at

the top corner of the material dispensing system 90. The
HMI 134 comprises an LCD (liquid crystal display) screen
100 that relays visual information on the dispensing
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
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 amount of fish paste that
is contained in the syringes 104.

The fish tank rack 128, HMI 134, horizontal tracks
102a, 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
has four adjustable legs 126 located at the corners of

the base of the supporting frame that serve to provide a

18
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shown a set of turntables 132 for nounting the syringes 104. The turntables
are able to nove in a rotary notion to allow access to different syringes
104 to a wyoippar7283Cf . A sensor 136, is |ocated beneat hPChsGgoa7ppero 130f
and is able to detect the anpbunt of fish paste that is contained in the
syringes 104 . The fish tank rack 128, HM 134, horizontal tracks 102a,
vertical tstekdylS@bpant tudntabpesvéd? amelawdiurided (Hewa s uppashemgs f rane

116. The su p@féti ng frage 11]@ consb}ih‘i of four castor wheels 124 at its
base for edsy tTanspBPtatt8n™or o nt. The supporting frame 116 al so has
four adjustabl eal egsel2Gdmcated a6 LGRS H10f thbephasemdlof Nene
supporting frane that serve to provide asturdy support and to prevent

undesi r ed T@RRPAFLIABY EraRes k6 t ABdsdspofed nhyf rraneatie 6. rAtwatrerpipak 114
i's supportefgat f S rei frame_116 and .is, fed by a
water return pi pfeﬁ@ilg% e \%aGtttél?%r e?ﬁ?ﬁ‘ plhgg 1?[% i%o%%‘ﬁﬁg%fiedt?o J%Ih
supporti ngsesest 128a kafsdde 1RiBgh bankthackfilsA8 anrchidr akbrk ovesf | ovg ng
wat er fron&the fish t%iks 106 tqQ the_water tank 114. Water tank 114

provi des a priiar §VPETEPYEPt WatSH i GroBy thevitdgta $3nker 1PRotESHeWh) bei ng
di sposed widtbn thaktank 1khid- fLhhrr 180y Sl did@t gr b@i&a@}atli@é&have
n

found its way into the tank 114. Lying adjacent to the water "ta 4, is a
wat er punpPa12E:Harabigips Rihe hattierd f romftihiet et efnatanksidwn) o lseindgter 110

oL o el geahonyolen DU TidThogt | (or Li0yprentdeg, 2 sopppdery
filter 1l0ndeedSals that may have found its way into the tank 114.
Lying adjacent to the water tank 114, is a water pump 112
that pumps the water from the water tank 114 to a filter
110 situated next to the water pump 114. The filter 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 before 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 each fish tank 106, into
the PLC. The LCD screen 100, also provides the user with
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filtered water back to the fish tanks 106. The operation of the materi al

di spensing system 90 will now be disclosed. The syringes 104 are first
filled wwb 20095bw8Ri sh paste before starting the operat iPcm/SeRoa7veodaut omat ed
mat eri al di spensing system 90. After the syringes 104 have been filled with
fresh fish paste which is sold under the commercial name of TetraFin

FreshDel i aal faphniaf{éihat 1BLYoAr EhEDHAELENGA Nigh® Aridfitadd £ Hed2 hfvPowner
source is_plugged to thePLC (not shown) and switched on. Using the touch

sensi ti ve HAGY sdP@dt 1809 tHeSUs&E 518 1dm etPdatfputthmd ufest eorhethe

di spensin BTEL £r e LAe a r C): fl teto
be di spen%éogﬁii{ n eafc;h&?% gﬁaﬁgﬁgy%o%ygﬁﬁ%%@ﬁeggf%.eﬂglr?gﬁLﬁjq%’cr"ggér:dg%g, al so
provi des ttee ussremiz hvilsspénsifigr spstem 80 tilse ich sypensitnigrparamdiat s t hat

have been .input and.al so visual |l y.updat.es t,he user on the status of the
mat erSPaI |hsegerh%>?%gd§)s/g?gﬁ1l§@ (’llc?ééff’?\/ﬂéﬁﬁlerk_’?he ﬁﬁ_t EPFlﬁ‘!arél’i'sﬁé‘r‘?siW system
90 is in qper griew@s WeReife Hexh1UbeRABSENGsRG! QN Mddr e wilth
summary, the HM 134 provides a neans of allowing a user to interface with
the PLC. Mt BECiviNews, ashéNikdedispeishngs rdgarneyinad iiepeaming
amounts, haxe BeeBoRLSRGOU onpble Ahleand die dModidy abhovg d he user
to i nvoke and/or cancel "any of these activities. e e di spensing .
par anet er #lifavenbeerhe npitl, 15é dilSpensi hjeopesat i a ointraker ialdAspensi ng
system 90 can he initiPteg bg t he, user, using the touch sensitive LCD
scré‘n 1poGancel 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. A
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 syringe
20 engager 130. The gripper 130f is 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



The PLC of the material dispensing system 90 assesses and assim |l ates the
paraneters that have been input by the user. Once the PLC reads that it is
time for wWospevmseesg the fish food paste into the fish t 20k8G206/00042e PLC
sends a signal to the gripper 1307 of the syringe engager 130. The gri pper
130F is activated and noves horizontally towards the syringe 104 that is
nmount ed omatsites t finntiad e si3AngEhelgai pper sh3Ek ctiken .gr REsyihg OH i Age 104
and noves to renove the syringe 104 fromthe turntable 132. ce the

syringe h&SBETT eoVRE: FrBnrtERE SfurittdbiTe, thReMEreggerof 3tke nB:Es t owar ds
the openi Rgicofpiidiecsyni Bae 1104 andpldigscdntBeiln Mt sGRAGL.13F5bgcal ed at
unt- of fis

the bottom of the gripper 130F proceeds to sense the a paste
avai | abl emopnitiesl s§yFhgge 104 & hempty) cd@gl etb t thehewritpgelre 1BeFor&he

sensgr 13 feeqha t.hat. thefe is material_present in.the ringe
104, c‘})t ot gtt%%(q:nﬁhe Eééﬁ eftagbrlrﬁ nhleg(;sfﬁo t%%e%%ﬁn?BBEB?FsﬁﬁﬁéPgei ﬁl%flhe
syringe 1@é ithesuifipgpeantl30Rel yinglon sy it B04 al goeinbBn, staeedrwi t hin
the menory ,of the PLC, the PLC then decides whether to return the gripper
13Cf noun érglsf’ﬁ & %9ty Yo RB9IRr t130e aBhécherdié retaachg the

turnt abl e 3332 1 Presept ; an ri-pge t ri j Lf the
syringe 184 is enpty, thae p%%ﬁﬁ% I\%sg% g&%ﬁ:&% @?hﬁﬂgﬁﬁgéggfgée whi ch
w il retrabe sydizslgso Iehdaxksitgnalhd curtrecapplieped2 130 which returns the

syriznge 104 back to.the turntable 132, t he desired syringe,104
el O (i a%%fljn{e fSYF%ﬂg?ﬁgipfﬁ?%%eﬁ%oﬁg%ae% t he

contai ning the desire _ _ _
gri pper 13@buatd S iRIGIRId Bide s VEdmIodPfedStbNeRet higher

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 130a 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 into the fish tank 106.

Thereafter, horizbntal track 103a is reactivated by

30 the PLC to transportAthe syringe 104 to the next desired

horizontal location for dispensation.
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by the tilter 130d to a horizontal position or a suitable angle before
novenent to the desired fish tank (A-T) for discharge of the fish paste

| oaded t hwoebev/o78sdsequent |y, another signal is sent frecTiSiceoPlo®®e t he
notor 130a. The notor 130a is then activated which in turn propels the ball
screw nechani sm (not shown) of the vertical track 102b and the timng track
mechani sm (not BhowpPLCof twiel hosienant @het rgap}ﬁzﬂlﬁglm djgéleﬁt ﬁ@etﬁyé\r/\ihnget ]
engager 130 together with the syringe 104 to the desired | qcation. en the
degi ?ed Io%%ﬁ“?tg‘d’%agoﬁé%opea@r‘%d{ ‘%ﬁ% prensehds al 3 hneeriedisrd Lyovenent

of the syrddigengngager sk3kHl onge t benheekzantal o rask d3Qfensubsegyuent!y,
the PLC sends anot her signal to plugger 130Ce of the syringe engager 130 to

di spense dprEbet eryiimete akBdnt Bie f cehtfodd yaist ewfiddm then syeicide 104d )
intodhe fj K 6. r eaf , hprizontal, track 103a i eactivated by
he BLC t & Do r e, Ao b o, PR ERa ferdt " Bsiv el et Eonthe

t he Cto anspor syringe he "nex _
| ocation fayridigpensptgean. e, RiKowid Ibsensblheeaybpingaotfdrbagk to the
starting positign (near the turntable 132) periodically so that the sensor

136 can reeval tdt® ERELEGNIRAPSSFES (1S nTPREASFAI ngat1ba timhedeshresl unit
will then fefidle SRSNGE H861 WILRINDhetlll GhobenbaaPercaUBhed Ly the

syringe engager 130, should be replaced by another one. The entire process
i s repeat énintlil6 tire wedl réispemeing ofyéish food paste has been di spensed
in el%ch fish ta 106 i n eactt}ledi segl%ri%iengdgécl e. .Throughout .the entire

di spensi ng opera |roonu,g}}onuet pensing - operation, the
water pump 112 pumps the water from the water tank 114 to
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
to 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. Advantageously, 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 136, provide
input electrical signals to the PLC 200. The PLC 200 then
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wat er punp 112 punps the water fromthe water tank 114 to the inlet of the
filter 110 situated next to the water punp 114. The water passes through
the filtewe2p0aseas2 in (not shown) the water tank 114 f®CT&GRod7va0420 | evel
of filtration, and then to the filter 110 for a secondary |evel of
filtration of particles which are small enough .to pass through the primry
| evel of hislsiesatdsontias eihphitersddinals hendeabrtel evplrafrfddd r asends before
bei ng punped back to the fish tanks 106. When the fish tanks 106 are

cont i nuouS P F SGHIER WP Vit P hBitrpsalpleped2i nEBei POtPEe excess

wat er ovenBlbawsahhe £heh $pnksqdO0Gmnds draj nedro tlenwabek t@@g 114 via
the water return pipe 118." Advantageously, this water recycling an
filteringeptbegssumducas kahtantinat iton tofe tdiayveslt erraseditoeduftramn mari ne

lif ith f nl eni sh < Ref ' o Fig. 3
' Ehare | S En A o e ek e T B Ehat [0S RIGhel So8b. AGTH 1O { PR ©

di f f er ent 200npartent sobbrt haoayt eraiped sTeded i Abvel RN yeisyst aibapscl osed
herein. The HM 134 toq__et her with the sensor 136, provide infut el ectri cal
S

si gnal s t &Pen&PUE Fdo LRtk PLER 0o EhERes dwadeontad i ek st §pal scand
wher e appigRr i @kgi rs@nNds Ui, elrget rgflggopéf gRalos tort ey d Uéyiﬁﬁhs 132,

the notor 130a and the syringe engager The turntable 132  either turns
or halts éngagern He3Gimeaest tangmipt ed $yoimgae PbE 200.teAcch3@ingfto t he

si gngl sept, frsom t he PLC 200, t not or 1304, opels and nove the syringe
al ong t he V&r tTEA YT acRIT856 z}%g) t A8V Hdri onifﬂtt ?’b@k PP 9% t AiB%desi red
| ocati on. thee @Wnigper 136¢ oF LReiSWHdbeto 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 a 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 S1), it
20 first will assess whether it is time for the dispensing
operation to be carried out. If affirmative (S2), the
next assessment would be on whether the amount of
contents in the syringe 104 is adequate for dispensation
into the fish tanks 106 (S3). If negative (S7), then the
25 system 90 waits until the pre-programmed dispensing time
arrives (S8) at which time the step S1 is repeated.

If the contents are deemed sufficient (54), the
dispensing operation is allowed to proceed with the next
step of assessment, which is to move the syringe 104 to

30 ﬁhe desired location (39) and monitor whether the

location is reached (sl10). If the desired location is
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engager 130 noves to grip a syringe; the tilter 130d of the syringe engager
130 noves to tilt the syringe; and the plugger 130Ce is activated to eject a
desired awount/opspaterial fromthe syringe, upon recei pCT®G260T/0a@R0 Opri at e
signal fromthe PLC 200. In accordance to Fig. 4 , there is shown a
schematic flow chart of an algorithmthat is used by the control neans of

t he one emkadihrent (flif)he that ofated paser alisdi spepenagdsyst-ef 90hel n this

programed pr.otocol, there are var,i steps of assessnment nmade by the
control rréé(%&.ng\%erjrot‘lhe atut 6ir&Ped @323 ni’ieéfoﬁear teg (step SI$3)it18irst

Wil assesspehelideraid El@etﬂgf‘@céé’é tRepdi SpAnS %&P%ﬂiﬁﬂ\%%gﬁkga”i ed

out. If affirmative (S2) , the next- assessnment woul d be on et her the
amount of 1@énté@ves baent manpddhgel to4f 1 sh apesuat e Abrstespéddal i onfinto the

fishctank 06 | f tive.(S7 then the s 90 waits il the
or e- pr ogrgr}rl#edd%?g%%ﬁsilnog e arlrgi vr}edst ( §§)a‘3%‘te%¥§%f?} e THE st gQESI is
r epeat ed. cbhttineezont eninevar e(Seemednstllf ithentetcB4pd theiisgrensahBg
operation_is allowed to§roceed with the next step of assessnent, which is

to nove t_f?@egylrieﬁgf@efm( Id)t-he desired | ocation (S9) and nonitor whet her
the location igreaghgd $§¢)O) 14 f e degkbgd sl ogati %1é§é'cg2?%edngI ) the

fish paste is dispensed fromthe syringe 104 at step ore the step
(S3) is repsuafdd cdisatt Hehgr otlkss syrdpge SiS) moked ald fheshttanksbl186 have

b har gad Wity f i te, At step (SO, if the desired,location is not
oathod (371 SFtngd Hba OGRS L o TEVe (S147 DRI TRELBGS rea

| ocati on Hascribed above.

15 Applications

It will be appreciated that the automated material
dispensing system disclosed herein is a simple vyet
efficient and useful system for delivering a precise
amount of material to a plurality of fish 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 4is particularly advantageous for raising
young, 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 underfeeding.
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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been reached (SIl) . At step (S5), if the contents are deened to be
insufficient then the syringe is noved to the turntable 132 (S6) for

repl acemawo 200%d12982. filled syringe as descri bed above. PApSIG2eEttd@R6 | t

will be appreciated that the automated material dispensing system discl osed
herein is a sinple yet efficient and useful systemfor delivering a precise

anount of natefhal i RdY adJdte®l chhshebarke megar |l yyatemsegbse tine
intervals. The disclosed systemmay enable a relatively preci se anount of
food to béidpspersedmedertialf itth marsehedilfed tHenee, THie dsspaPereul arly

advant agequs. for r.ai.Si y first . .feedi i d . ge i re
vul ner abl 87 Fgﬁl éf}’plgié'l ergcgt Fggag%gﬁplszl,c})t ﬁa: %?ggkos%ggﬁgﬁt%% %gaﬁbggggsed to
accur at el yntieedméehpa diiisplenaed thied aker e mitd T ht @r ehsofibphatospasetli ve to
overfeedi ng and underfeeding. Hence, the disclosed systemcan be utilized

by reésear BR"PASt S¥YSEFBHs to namintain accurate and consistent experinental

condi tions (iergdchiasibardl RGQUANHHetOraChbeYenbel Laglerandhat
reproduci bl e experinmental resudlts. The disclosed system can repl ace nmanual
systens fen disp@isinmgbantreridabtle neei #edd fehe HEied, adrolitryoded system

will not require .such.a lLarge_a nt ,of ower.and tj [re. I se the
material £0 thsé:ﬁ‘lics %%%%:é?gdrfang%nlaem})aﬁc sys%)egng?hTﬁae %%%%JF% egeggg\%em
t her ef or eidoas reaty’ auighirenirdsat iantoptiatantbecbvactable to feed the fish

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

Advantageously, since the automated material
dispensing system 1is controlled by a control means, the
automation- of the dispensing 1is precise and accurate

15 without the need of constant monitoring.

Advantageously, the control means, which is
feedbacked by a sensor, 1is able to alert the wuser
whenever a material receptacle requires a top up of
contents.

20 Advantageously, the control unit is programmable by
the user and is able to follow a customized dispensing
pattern unique to each user or fish tank.

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

25 differential, highly viscous contents such fresh f£fish
food paste can be automatically dispensed into the
aquarium tanks. More advantageously, since fresh £fish
food paste, which usually has higher nutritional 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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any strict feeding regi ne because such a feeding regine is already
programmed into the control neans. The di scl osed system does not require a
di spensi nyouni%o7beseat ed adj acent to each fish tank. Advaorsgeaa®bys20si nce
the automated material dispensing systemis controlled by a control neans,
the automation of the dispensing is precise and accurate w thout the need

of constantramsisoesngo Adwamhageouwslsy, thhe ¢oRly &l HRARS: MWHde i SE
f eedbacked by a sensor, is able to alert the user whenever a naterial

receptacles?%ﬁhV?%s a top up of contents . Advantageously, the control

.uni t

bl nd t o)N-a Lze nsi ng
pat Lo un que To SachoUCer BF P oran. AR S5oRisry et ath e

nt ageous ecause

dlspen5|nng$p@ms©@nsantonseashcafnshd &ahkbysmmGHHNMGﬂb[Nﬁhﬁh”(bne

diffe entlal scous ¢ nten such fresh fish food paste can be
aut omBt i cafr¥y* % §§8d %iﬁ

it The g eS¥avAAtagEsuRS,

si nce

fresh fi shfipp@ldpa&ttm whi gy tisuald y thas %ﬂh%rod‘tl&r{ﬂ tippal éé?drﬁt?lé han dry

fish food,

can be used, the fish fed wth the food paste using the

di scl osed @FRnRE et ARFBELBIE] §9@n§i9néléyl§ldemp wiilth tehivief erendr ef sl ubr i ous
diet. Thistanshatessho Nephthiceled Iah LAt pave gibhoherchance ol

sur vi val

Advant ageously, erent types of natérial s can

into each'a|dhffamhmMrt¥meoé khaﬁxaﬁe éyspegssdc&nﬁhﬁ tsedriom tiige system
Each ayr|n9§ can,be

15

20

25

30

leldual 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.

Advantageously,. because the tracks runs in
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
amount of floor area can be saved.

While reasonable efforts have been employed to
describeﬁequivalent émbodiments of the present invention,
it will be apparent to the person skilled in the art
after "reading the foregoing disclosure, that wvarious
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.
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filled wth a different type of content. For exanple, each of the syringes
can be filled up with different fish feed or fish supplenents so that each
fish tankwoanodmgaes2a different type of content di spense®CirsiGaoi7tood42om t he
i ndi vi dual syringes during the dispensing operation. Hence, advantageously
the automatic di spensing systemis able to automatically feed an array of
fish tanks each harbouring a differeftafmsh species. Advant ageously, .
because the tracks runs in substantially horizontally and vertically
relative to the fish tanks, in a three dinensional space, a nulti-I|ayered

array of fish.tanks L@foheré@d hyatdei aut ondd edeBIRYI al s Gl sPRNSI G- System
Since the fish tanks can be stacked on top of each other in a nulti-Iayered
array, a |arge GhoRMRSHRIS | BaEcaiad ciR bBagdnad. Mifid.e rdesormidteerefforts

have been enplq&%ﬁptgsgg cri be equival ent enbodi nents of the present
invention, it w e apparent to the person skilled in the art after
readi ng the foregoi ng plschdsuyepft hantwdniemss ceipaty]l ared fdigaidaiisnqnd

adaptations of the _inventjo be.made therein w thout departing fromthe
spirit and scope 3Fﬁﬁﬂ?ii&ﬁ%ggﬁﬁrﬁﬁa'iFQQ?i?ﬂ%ﬁ%&%@?hé?dahaWﬁﬁﬂla

modi fications andmagaptiafl ORste@EE WhiRiBnt heoscope Ofvihe apnanded clains
.Clains 1 . An automated material dispensing system for dispensing nmateri al

to marine life, thé&egpsrehicdiprdisinrpsed ptarsidynatizentafeers capabl e of
supppgting a material receptacle capable of containing

said material therein to be dispensed to said
marine life;
a transport mearns for transporting said
material receptacle to said material intake
15 portions of each of said plurality of containers
during a dispensing operation; and
a control means for controlling movement of
said material receptacle along said transport
means and dispensation of sald material to each
20 of said plurality of containers during said
dispensing operation according to predetermined

instructions.

2. The dispensing system as claimed in claim 1, wherein

25 said material is food for said marine life.

3. The dispensing system as claimed in claim 2, wherein

said food is in the form of a paste.

30 4. The dispensing system as claimed in claim 1, wherein

said material receptacle is tubular in shape.
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marine |life therein, each cpntainer and having a material intake portion
for receiving material therein to be dispensed to said marine life; a

mat eri al wecegrEedse capabl e of containing said material PChSGeI0T/0001200€

di spensed to said marine |ife; a transport neans for transporting said
material receptacle to said material intake portions of each of said
plurality of containers during a dispensing operation; and a control neans
for controlling venent of said material receptacle along said transport
means. and di SpoRCE! FORDERSSa0d SHALEM @° (0 LN o &l 2T TSP O
contai ners duri Bgigai d@hSPEASERFpOQET atd 1) AL Oor ARG @ Jikedet gr ni ped
instructions. 2 . The dispensing systemas claimed in claim1l , wherein
said nmaterial i8YFédgeft-or said marine life. 3 . The di spensing system as
claimed in claim?2 , Werein said food is in the formof a paste. 4 . The
di spensing systemas clained in claim1 , wherein said material receptacle
is tubular irestihpedispehbandi SystenngssyStedmeas il atleid i 5, otledre #n,
wherei n said tubular-shaped mat %ri al receptacle is a syringe . 6 . The

di spensi ng syst éi—’hlgs CIERIF i nP8Fai A | SUREFEPR st %y i n§& haktan

ej ection nozzl eqakpkhsidigseersi ng end. 7 . The dispensing systemas clained
inclaim6 , wherein :

10 7. The dispensing system as claimed in claim 6, wherein
the diameter of said ejection nozzle is from 1 mm to

5 mm.

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

material receptacle is capable of traveling on.

9. The dispensing system as claimed in claim 8, wherein

said track 1is configured "to allow said material

20 receptacle to travel in at least one of a
substantially vertical direction and a substantially
horizontal direction relative to said plurality of

containers.

25 10.The dispensing system as claimed in claim 9,
wherein said track is configured to allow said
material receptacle to travel in a substantially

normal direction to said vertical direction.

30 11.The dispensing system as claimed in claim 8,

comprising a moveable engaging means for moveable
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the dianeter of said ejection nozzle is froml mmto 5 mm 8 . The

di spensing systemas clained in claiml1l , wherein said transport neans
conpri sesw@ 2009a0k98en whi ch said material receptacle is eapsioke7ohospe avel i ng
on. 9 . The dispensing systemas claimed in claim8r wherein said track is
configured to allow said material receptacle to travel in at |east one of a
substantial |y vetiildalg diofeckhan andtarduist antkepkhylbBoriazengal sdidection
relative to said plurality of containers. 10. The di spensing system as
claimed in clat®#®5X- wherein said track is confi gured to allow said
material receptacle to travel in a substantially normal direction to said
vertical direction. 11. The dispensing systemas clained in claim38
conprising al2w¥eabl diepgaging nesasemor agoveablivedupinngcbiimai Ul pat eri al

receptacle alo i.d track. 12 T i ing systemas clainmed in claim
11, \I%/ner ein sa?’%e%%vlglabsfr%één%%%%%%gg %é@%gg%gﬁ%r in?séeasf1 Sar” A oupl g to the
materi al receptael ecangdlsapd tmvedk emebgagelented@®ansclies eapablgi@f .

novi ng al ong said track. 13. The di spensing systemas clainmed in claim11,
further conpri BPV§aR MotBIar e REARF net eF3RRP e cebtBRYE %l dheP3ai d
track. 14. Thegdi;$pensidig systemas clained in claim 13, wherein said notor
is actuated by said control

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

receptacle along said track.

14.The dispensing system as claimed in claim 13,
15 wherein said motor 1s 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 4,
wherein said dispensation of said material 1is
25 actuated by a pressure differential being applied

within said material receptacle.
17.The dispensing system as claimed in claim 16,

wherein said pressure differential is supplied by a

30 device selected from the group consisting of
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means . 15. The dispensing systemas clainmed in claiml , wherein said
control neans conprises a nenory having an conputer algorithmthereon for
storing swpaoprgesster m ned i nstructions. 16. The di spen®CmECIHS0eMMas
claimed in claim4 , wherein said dispensation of said material is actuated
by a pressure differential being applied within said material receptacle.
17 . The di spengiyirayktiem msmes ai npdeitmathai nphiipswhemel N neaiithrresisur e
differential is Sl,g) lied by a device selected fromthe group consisting

of hydraul i ¢ purp¥® %ﬂeurratic punps and nmechani cal punps . 18. The

di spensing systemas clained in claiml1 , further conprising sensory neans
for sensing the anount of material in said material receptacle. 19. The

di spensi ng s¥8t &heas dispiansdich cdvdm 1 asf uelhémedonpni sicigian molunt for
nmountg ng said ' r .Gl di nsi systemas clainmed in
cl ai r?s 1, mhei%rﬁtrﬂa%l tﬁ%a | l%ci&eg séfgals%&erfﬂéggrsecggfaﬁee SHre gihseposed on
sai d mount for adiapensohgnaterbhl tynmaedi ahte2lalThecdbspensi.ng system as
claimed in claim20, wherein said nount is rotatable to allow said
plurality of material receptacles to be rotated. 22. An automated nethod of

di spensing napefrhal HYsPRNNGY | fs§sGAPT a8 "F1aimed in claims 1,
further comprising a mount for mounting said

10 material receptacle.

20.The dispensing system as claimed in claims 1,
wherein a plurality of said material receptacles are
disposed on said mount for dispensing plurality

15 material.

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

20
22.An automated method of dispensing material to

marine life comprising:

a) providing a plurality of containers capable of
25 supporting marine life therein, each of said
containers having a material intake portion for
receiving material therein to be dispensed to
said marine life;
b) moving, under direction of a controller
30 according to predetermined instructions, a

receptacle containing said material to be
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a ) providing a plurality of containers capable of supporting marine life
therein, each of said containers having a material intake portion for

recei vi ngwoabexi7ads2t herein to be di spensed to sai d mari RETISIGReN7/0b0420 NOVI Ng,
under direction of a controller according to predeterm ned instructions, a
receptacle containing said material to bedi spensed to said material intake
portions of each of &igrbrand atneseidameiteyial spensikey, pomideonsi ogct i on of

said controll er accogadélpq? o said r{teéjiet erm ned.instructions, said materi al

while said receptacle is ocHIEt HEHC 0T sAMY material i ntake portions.

23. An aut ormat ed mey hibidsasn ilraj, Mg der chairac22 oncoWrésiagcbhe rehepof 1 d )
filling said receptacle with said material while at a material filling
poi nt. 24.An aut onatEFETRIBH 5S I3t hedredediesmihnes éBRBrUSEAGNShe st ep

of: g ) detecting t s TO Lt pal wi:thi i ept acl

det erm ne when sai dh%ll l'ing %%%%?%%oﬁ\lg& erréun eérjat%{&en?gzg.oiﬁtt%& omat ed
mat eri al di spensi ng adystaarh fair diishersiagiaat entake tpoatpbnsal ity of

cont ai ners capabl e of supporting marine life therein, each container and
having a material intake portion for receiving material therein to be

di spensed t@3ahf matitfmatete, Mdh@yste£e cCenphiinedndiin  claim 22,
comprising the step of:
10 d) filling said receptacle with said material

while at a material filling point.

24.An automated method as claimed in claim 23,
comprising the step of:

15 e) detecting the amount of material within said

receptacle to determine when said filling

step (d) should be undertaken.

25.An automated material dispensing system for
20 dispensing material to 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, the system comprising:
25 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 said material intake
30 portions of each of said plurality of containers

during a dispensing operation; and
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a material receptacle capable of containing said material therein to be
di spensed to said marine life; a transport nmeans for transporting said
mat eri al weceprEeise to said material intake portions of Peasit2ai7/09@i2al
plurality of containers during a dispensing operation; anda control neans
for controlling novenent of said material receptacle along said transport
means and di spensati on ofa sapdtmetlernedns o feac hcofit sal Hipy unalvicmercf
containers duringogald ;of SPANSLNG: ORELALH9L 3R N0 Lo PredeLer mned

means and dispensation of said material to each

of said plurality of containers during said

5 dispensing operation according to predetermined

instructions.
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