| Tecnical Report
B March 2016

Studio di una Boa Luminosa interattiva per
la riduzione dei costi delle attivita di pesca a
circuizione.

S

Authors
Vincenzo Di Stefano, Francesco Filiciotto, Giuseppa Buscaino,

Salvatore Mazzola and Vincenzo Maccarrone

IAMC-CNR Capo Granitola




J FaRngeTe 151 To) s <IN PR 3

Descrizione generale dello strumento ...........cccviiiiiiiiiiiiii 4
Materiali Utilizzabili ..o 6
Il sistema di galleggiamento ..........cccciviiiiiiiiiii s 7
Alloggiamento macchine ed apparecchiature..............cccooiviiiiiiiiiiiiii 8
Sistema di alimentazione............cccuiiiiiiiiiiiiii s 10
Sistema di IUMINAZIONE .......c.ciiviiiiiiiiii s 11
Impianti di segnalazione € CONtrollo ..........ccooviiiiiiiiiiiiiii 12
ANALIST AT COSL vttt 13
Brevettabilita del progetto.........cccoiiiiiiiiiiii 14
CONCIUSIONI .ottt b bbb a s 14

| R el alo ] A 7 Wl o) 4 )7 = 1 o PR 17



Introduzione

Lo studio di una Boa Luminosa Interattiva (BLI) ad alto rendimento per la pesca ai piccoli
pelagici) d'impresa prevede 1'utilizzo dell’information communication technology nel settore
delle attrezzature per la pesca professionale. Passando cosi da una tecnologia vetusta ad una
tecnologia piu efficiente, pitt efficace e con un minore impatto ambientale, con conseguente
risparmio dei costi operativi ed ottimizzazione delle risorse. Lo studio della tecnica e della
tecnologia utilizzata per aggregare le specie bersaglio nella pesca a circuizione e certamente
funzione delle risposte comportamentali caratteristiche di ciascuna specie. Le attivita puo fornire
indicazioni utili per migliorare I'efficacia dei fasci luminosi utilizzati nella pesca con lampare, e
per calibrare I'illuminazione sulle caratteristiche visive della specie oggetto di prelievo.

La seguente relazione tecnica ha lo scopo di illustrare le caratteristiche tecnologiche della boa BLI

e di illustrarne le caratteristiche costruttive e le principali funzionalita.

Le reti a circuizione sono utilizzate allo scopo di racchiudere completamente, e in forma circolare,
una certa parte di mare dove e stata concentrata artificialmente una grossa quantita di pesce. In
Italia, le reti a circuizione per la cattura del pesce azzurro sono abbinate da lungo tempo all"uso
della luce quale artificio per agevolare la concentrazione del pesce. Tale pesca, detta a lampara, e
effettuata solo di notte e in assenza di luna piena affinché la luce artificiale abbia un effetto
maggiore su questi pesci che, in queste ore, si avvicinano alla superficie. Attualmente le attivita
di pesca a circuizione vengono seguendo un processo pressoché analogo lungo tutte le coste
italiane, secondo quanto di seguito descritto.

La maggior parte dei pescherecci impiegati per questo genere di pesca e di dimensioni medio-alte
(potenze installate comprese nel campo 400-500 HP).

Ognuno di essi traina o trasporta a bordo generalmente 3 barche, dotate di grosse lampade che
forniscono la fonte luminosa per 'attrazione del pesce. In passato, queste lampade funzionavano
a gas o a petrolio ma attualmente sono elettriche e vengono alimentate da un generatore montato
direttamente sulle barche.

Generalmente, un motopeschereccio che esercita la pesca a circuizione cinque giorni a settimana.
L’attivita e caratterizzata da bordate di pesca notturne intervallate da sbarchi diurni della durata
di circa 8 ore. L’equipaggio & formato dal comandante, dal motorista e una decina di marinai.
Ciascuna delle suddette bordate ha inizio all'imbrunire con l'imbarco e la partenza dal porto;
dopo un trasferimento che strettamente dipendente dalla zona geografica di pesca, il comandante
avvia le operazioni di controllo allo scandaglio per individuare l'entita dei banchi di pesce
azzurro presenti nella zona di mare che sta attraversando. Questa ¢ la fase piu delicata poiché la
messa in mare dell’attrezzatura condiziona la resa del lavoro poiche la rete viene recuperata una

sola volta per bordata.



L’esposizione al rumore riguarda sia i luoghi di lavoro (ponte di coperta) che quelli destinati alla
vita di bordo; in particolare, & necessario considerare luogo di lavoro anche le imbarcazioni
ausiliarie (stazze) dove sono installati gruppi elettrogeni che alimentano gli strumenti luminosi
per 'aggregazione del banco.

In prossimita della zona prescelta il comandante riduce la velocita di crociera e valuta con
maggiore attenzione le immagini sullo scandaglio per decidere il momento di calare la rete e
mettere al minimo il motore.

Normalmente, una fase di pesca ha la durata qualche ora mentre il resto del tempo e impiegato
per il trasferimento e/ o 1'aggregazione del banco.

L’effettuazione della pesca esige condizioni meteo favorevoli e, in particolare, con poca di luce
lunare. Durante la bordata non vengono fatte turnazioni in quanto in timoneria resta sempre il

comandante, che stabilisce il luogo adatto per calare la rete, mentre tutti gli altri collaborano nelle

operazioni di cala, recupero, preparazione e stivaggio delle cassette di pescato.

Descrizione generale dello strumento

Lo studio di massima della boa B.L.I. (tavola 1: figura a, figura b) é stato proposto allo scopo fare
compiere alle marinerie, che esercitano le attivita di pesca circuizione, un passo in avanti nell’'uso
delle tecnologie e delle strumentazioni da pesca. Partendo dalle principali criticita del processo
produttivo, studiati gli adattamenti tecnologici utili all’efficientamento delle attivita di pesca. Lo
studio del processo di pesca ha permesso di proporre non solo una modificazione delle
tecnologie esistenti ma anche una nuova tecnica in grado di migliorare sia le condizioni del
lavoratore che di ridurre i costi produttivi. Per arrivare a questo risultato e stato necessario ri-
organizzare in chiave pitt moderna la vecchia lampara, sostituendola con una boa interattiva in
grado di contenere gli strumenti tecnologici come gli impianti di illuminazione, alimentazione,

trasmissione dei segnali GPS e dei dai dell’ecoscandaglio.



-1- Golfare di sollevamento
-2- Porta stagna

-3- Impianto di illuminazione
-4- Parabordi

-5- Linea di galleggiamento
-6- Cestello paracolpi

Tavola 1: le figure a e b illustrano sinteticamente i principali componenti dello strumento.
La boa BLI utilizza una scafo galleggiante di derivazione Ocenor. Lo scafo inaffondabile e
costituito da due semitoroidi all’interno dei quali sono stati alloggiati 6 delle 8 piastre a led
(tavola 1: figura a, figura b). Questa struttura, cablata e solidale ad un cilindro in acciaio
all’interno del quale sono stati ricavate tre vani per I'alloggiamento di un gruppo elettrogeno, un
pacco batterie ed le strumentazioni per le radio comunicazioni (Tavola 4). Il cilindro e dotato di
un’apposita chiusura a boccaporto che ne garantisce la tenuta stagna. Sulla parte inferiore del
cilindro sono collocate le prese di mare del circuito di raffreddamento i sensori dell’ecoscandaglio

e una videocamera per la valutazione visiva della specie e della taglia (Tavola 1 A).



Materiali Utilizzabili

In questa primo studio di fattibilita, sono stati individuati i materiali che potrebbero essere
utilizzati per la struttura della boa BLI. In base ad una prima valutazione scaturita dall’analisi dei

materiali utilizzati per strumenti simili e/ o analoghi e stata realizzata una tabella orientativa:

Tabella 1 Tabella materiali

Componente Materiale

Cilindro Tecnico ACCIAIO AISI 316-UNI X 5 CrNiMo 1712
Cestello Paracolpi Gomma

Porta stagna ACCIAIO AISI 316-UNI X 5 CrNiMo 1712
Paracolpi ACCIAIO AISI 316-UNI X 5 CrNiMo 1712
Alloggio Piatti led PLEXILGLASS

Camera di galleggiamento POLYETHYLENE




Il sistema di galleggiamento

La boa galleggiante & costituito da una struttura in polietilene dalla forma toroidale del diametro
di circa 2,8 metri. I toroide che costituisce la struttura di galleggiamento e si compone di due
semi-toroidi distinti, questa particolare tipologia costruttiva garantisce una maggiore resistenza

all'affondamento anche in presenza di falle e/ o allagamenti delle camere di galleggiamento.

-A-

Alloggiamento piatti led
Camera di galleggiamento -2-
Vista sul lato interno

Tavola 2 i Disegno -a-, sezione della boa di galleggiamento, Disegno -B-, semitoriode
Sulla superficie inferiore della boa sono state aperte 6 finestre delle dimensioni di 173x142 mm.
Su queste aperture vengono alloggiate le piastre a led per l'illuminazione subacquea (tavola 1:

figura a, figura b).



Alloggiamento macchine ed apparecchiature
Le macchine e le apparecchiature elettroniche sono alloggiate all'interno di una struttura
cilindrica in acciaio inox denominata “cilindro tecnico” (Tavola 3 -A-, -B-), le estremita risultano

chiuse da due strutture in acciaio circolari flangiate (coperchi) (Tavola 3, -B-).

-1- Cilindro tecnico

-2- Cestello paracolpi

-3- Golfare di sollevamento
-4- Porta stagna

-5- Aria ingresso

-6- Uscita Gas-Aria

-7- Presa Acqua Raffredd.
-8- Mandata Raffredd.

-9- Piatto led inferiore

Tavola 3 Disegno -a- - b-, cilindro tecnico;
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Sulla parte esterna dei coperchi e realizzata una struttura tubolare paracolpi in acciaio, per
abbassare il baricentro della boa e per garantire un migliore alloggiamento del piatto led e delle
prese di carico del sistema di raffreddamento e di altre eventuali attrezzature elettroniche.
All'interno del cilindro tecnico sono alloggiati i vani per i servizi elettrici e meccanici necessari al
funzionamento delle apparecchiature di bordo.

L’accesso per la manutenzione ordinaria e straordinaria e garantito da una porta stagna presente
sulla parte superiore del cilindro tecnico (Tavola 3, B).

Per garantire una facile e rapita manutenzione & proposto un “cestello estraibile” che funge da
struttura di supporto per tutti gli impianti e le strumentazioni di bordo .

Sui coperchio superiore si aprono due fori circolari, dal quale passano in uno la tubazione per il
rifornimento di carburante, e la presa d’aria del motore; nell’altro del usciranno i gas combusti e
I’aria calda proveniente dal vano motore.

Sul coperchio inferiore si aprono due fori per la presa e la mandata dell'impianto di
raffreddamento del gruppo elettrogeno di bordo .

Lungo l'asse longitudinale del cilindro sono saldate due strutture in acciaio atte ad agganciare le
imbragature per il salpamento e I'alaggio dello strumento (Tavola 3 e 4).

- Cilindro tecnico

- Cestello paracolpi

- Golfare di sollevames

- Porta stagna

Aria ingresso

- Uscita Gas-Aria

- Vano stumenti

- Mandata Raffredd.
- Piatto led inferiore
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Sistema di alimentazione
Per alimentare gli impianti di bordo verra installata un’alimentazione di tipo ibrido, questa

garantira una maggiore autonomia funzionale dello strumento, durante le diverse fasi di lavoro.

In generale le fasi di operative del sistema BLI, possono essere distinte in due stati: una di attivita
e in una di attesa. Durante la fase di attivita tutti gli impianti di bordo risultano pienamente
operativi, in particolare il sistema di illuminazione , il sistema di trasmissione e controllo del
sistema di illuminazione, la videocamera subacquea per l'osservazione del pescato risultano
pienamente funzionanti. Viceversa, durante la fase di attesa, rimangono in funzione solo gli

impianti per la trasmissione-ricezione dei dati e la video segnalazione.

Da quanto descritto in precedenza si evince che a pieno regime il fabbisogno energetico degli
impianti presenti sulla boa non potrebbe essere soddisfatto dalla sola alimentazione mediante
accumulatori elettrici. La fase di richiamo della risorsa ittica, mediante 1'utilizzo delle fonti
luminose puo richiedere anche diverse ore, rendendo inefficiente 1'utilizzo della sola

alimentazione con accumulatori elettrici durante la fase di pesca.

Per garantire una maggiore autonomia operativa durante tutta la fase di lavoro verra alloggiato a

bordo un gruppo elettrogeno di derivazione marina (figura in basso).

-1- tappo olio

-2- golfare di sollevamanto
-3- zinco elettrolitico

-4- Cinghia

-5- alternatore

-6- riser

-7- motorino di avviamento




L’alimentazione elettrica & garantita da batterie ricaricabili che assicurano all’intero sistema la

possibilita di operare analizzando le condizioni meteo marine.

Sistema di illuminazione

Rispetto al sistema di illuminazione tradizionale con lampade ad incandescenza, la boa BLI porta
due innovazioni di processo. La prima é legata all’utilizzo di lampade a led, che garantiscono una
maggiore durata e un minore consumo energetico, la seconda é legata all’utilizzo di un sistema
di illuminazione immerso in acqua. Quest’ultima soluzione permette di abbattere i fenomeni di
riflessione e rifrazione ottica tipici delle lampare tradizionali aumentando !'efficienza ed efficacia

luminosa.

N

L’'impianto di illuminazione & stato alloggiato in parte sulla parte inferiore dello scafo
galleggiante (Tavola 1, particolare A-1; Tavola 2, particolare B-9), e in parte nella struttura
paracolpi inferiore. In totale la boa BLI & dotata di otto moduli illuminanti ognuno dei quali e il

risultato dell’assemblaggio di tre schede rettangolari a 20 power led montate in serie(foto 1).

5

Foto 1: Prototipo della di un modulo a led completo di drivers e dimmer

Su ogni scheda é collegato un limitatore con ingresso 48VDC con uscita in corrente costante
350mA / 500mA / 700mA in grado di pilotare da 1 a 12 led in serie. Dimmerato con una
centralina Entity. Attualmente l'impianto funziona con una versione con ingresso opto isolato

PWM dove , applicando un alimentazione indipendente 48Vdc di potenza adeguata al carico,



avremo il vantaggio di collegare N dispositivi in catena e pilotare un gran numero di led con

un'unica centralina PWM Entity .

N

L’intero impianto di illuminazione subacqueo é collegato ad un dimmer radio controllato in

grado di regolarne I’accensione, lo spegnimento e I’emissione luminosa dei led da remoto.

Impianti di segnalazione e controllo

L’'impianto di segnalazione, attuale, ¢ analogo a quello delle boe strumentate (segnale speciale),
sulla parte superiore la boa e sormontata da un fanale miraglio radarabile a doppia croce di
S.Andrea di colore giallo. Il segnale avra un periodo di luce di 0.5 sec un’eclissi di 2.5 sec e un
periodo di 3 secondi. La portata della luce sara di circa 3 miglia nautiche (Nm) ed una visibilita a

giro di orizzonte.

Alle apparecchiature si segnalazione obbligatorie, previste dal codice della navigazione, si
aggiungono delle strumentazioni che vanno a costituire il sistema di controllo delle

apparecchiature tecniche di bordo.

In particolare fanno parte di queste dotazioni un sistema di rilevazione della posizione
geografica, una videocamera subacquea per una migliore discriminazione delle specie presenti
sul banco pescabile, un ecoscandaglio per una stima approssimativa della biomassa, un computer

per la raccolta e dei dati, un’antenna wifi per la trasmissione dei segnali a bordo del motopesca.

Tavola 5: Sezione del cilindro tecnico all'interno del quale é possibile
osservare il cestello tecnico sul quale saranno alloggiate impianti e
apparecchiature



Analisi dei costi
Per potere realizzare un primo prototipo completamente funzionante , sulla base dei materiali,
delle strumentazioni e delle tecnologie che e stato previsto di utilizzare e stato preventivato un

costo approssimativo di 28,600 euro ripartiti come riassunti dalla tabella in basso.

Dettaglio dei costi pezzi prezzo unitario  prezzi in euro
lampade led 8 500 4000
gruppo elettrogeno 1 7000 7000
boa galleggiante 1 8000 8000
batterie 6 100 600
elettronica di controllo 1 5000 5000
assemblaggio 1 4000 4000

TOTALE 28600



Brevettabilita del progetto.

Il potenziale innovativo del progetto rende alcuni impianti ed alcune soluzioni tecniche suggerite
come: il sistema di raffreddamento delle apparecchiature a led mediante un sistema ad acqua, il
sistema di controllo remoto delle apparecchiature e dell'intensita luminosa delle lampade a led

sembrerebbero gli impianti pit “facilmente brevettabili”.

Va comunque considerato, nonostante la solidita dell'idea di progetto, che & necessario tenere
presente alcuni fattori di riflessione che sottolineano I'importanza di arrivare per primi su questo

mercato:
1. forte richiesta da parte dei mercati di tecnologie a led;
2. incremento esponenziale dei brevetti contenenti tecnologie a led;

3. elevata capacita e facilita di assorbimento della tecnologia a led da parte del settore pesca,

compresa quella sportiva.

Allo seguente relazione sono state allegati alcuni brevetti contenenti tecnologia a led per il settore

della pesca.

Conclusioni

Il progetto preliminare per questa particolare strumento, ha comportato indagini e ricerche volte
ad acquisire gli elementi idonei e necessari per definire uno studio di fattibilita che offra gli
elementi di giudizio per le scelte dei tipi e dei metodi di intervento da approfondire nel progetto

definitivo nonché per la stima accurata del costo dell'intervento medesimo.

Il quadro delle conoscenze consiste in una lettura dello stato e I'uso delle tecnologie piu diffuse
esistenti, e nella indicazione delle tipologie di indagine che si ritengono necessarie per una
maggiore conoscenza del contesto tecnologico e ambientale all'interno del quale si vuole

implementare questa nuova tecnologia.

Le indagini riguardano:

a) l'analisi critica sullo stato dell'arte;

b) una disamina sui materiali costitutivi e le tecniche in uso;
¢) il rilievo dei manufatti;

d) la diagnostica sul campo e in mare;

e) l'individuazione del comportamento strutturale e 1'analisi delle principali criticita della attuale

tecnologia;

f) I'individuazione degli eventuali apporti di altre discipline afferenti.



In ragione di questa complessita, lo studio preliminare si “limita” a comprendere quelle ricerche
e quelle indagini che sono strettamente necessarie per una prima reale individuazione delle scelte

di ingegneristiche e dei relativi costi per la realizzazione del prototipo.

Da una prima analisi si ritiene che, le tecnologie impiegate e il fabbisogno tecnologico di questo
specifico comparto della pesca siano tra loro particolarmente coerenti. Va comunque sottolineato
che la resistenza al cambiamento delle prassi gia consoliate sia nel settore primario, e di
conseguenza anche per la pesca, uno dei principali fattori di ostacolo all'introduzione di nuove

tecnologie.

Gli apparenti alti costi d'acquisto delle attrezzature possono essere in parte ammortizzati, dagli
strumenti di aiuto previsti dai governi. Inoltre l'abbattimento dei consumi di carburante,
materiali di consumo, e la manutenzione delle attrezzature garantirebbe un ritorno

dell'investimento in tempi decisamente pit brevi rispetto all'autofinanziamento.

Alla luce di quanto finora brevemente riassunto, l'avvio di joint venture e/o accordi con le
principali imprese che forniscono parti della componentistica rappresenterebbe la “condicio sine

qua non” rendere non solo il progetto, ma l'intera idea di impresa solida e duratura.
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Raccolta brevetti

Di seguito sono stati raccolti, per nazione i brevetti che é stato possibile consultare sulla banca dati
on line su : http://www.ep.espacenet.comt. Come é stato accennato sulla relazione tecnica dalla
seguente raccolta si evince come il mercato sia particolarmente recettivo nei confronti delle
tecnologia a led. Da questa prima ricerca, si deduce come i paesi asiatici diano a questo settore un
forte contributo quantitativo e qualitativo, facendo emergere la necessita di adoperarsi in tempi
rapidissimi per tutelare le specificita e le unicita tecnologiche che il progetto BLI si prefigge.
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I RE P AN AN 28R (BIAK ) 20
[oo19] A HISR LA LED ity , AR il 2 e ERELE AT i< BE T A L

B4 (=152 BR

[0020] bk T 3 B D B 1) P SRAR AR XS A e B Ak — D B, ) G RO 1) — 3548, IR A
FA RN A 2 AN 24 B 52 , ZE B L A

[0021]1 [ 1 Ay Ak S e #2451 LED it AT B pE

[0022] & 2 S AR BH St g B2 AL 1K) LED £tk 22 ¥ 7 1)

[0023] & 3 AR B SEAG R ALY LED fath T AL .

BAXHERR

[0024] T TR &5 A B BT LA B B ARSIl 4915k 19 4 100 BH A A BH , 78 0 A B 119 7% 2 SISt 491
DL K 130 BH FH SRR A B, (B FEANE Ry 0 4% K BH P FR 5

[0025]  ACSEiifo) $2 (i 1) LED AT, A6 35 1. B35 2 AT 6 3, B a2 4T85 3 R LED
FEAVHEAG S T T ot 3 W BAE TS 1N, 4TS 3 5158 1 Z R S IR IV BB
frid B5E 2 BT 1 BTy, B2 28008 3 SBAE M, ik 5% 2 TiviR A E et Rl
4 BE ENMEL 4 5 F5E 2 2 (AR LR V2 AT,

[0026] AT 3 5 L5 | 41350, AE4T 5 3 5558 | Z AR A S IR IR (E U GE RS, fE
K75 3 P2 AR AR TR i 5 ARG R A 3B 31 T S HE L A A3 b kT (A B A e K 5 B34k 1
76 2 Bk HIZDCA R 4 5 5 (CUniEs 56, ASE 9] o R s 25 6 ), Rl RIEZE DG, 1 H.
P 158 () R e Bl A B b 2, mT AR IR K IR G R A, Bk fE B 1R R AR, SE KA
kT AE FH iy 5T 3, R A LED BEFIKT LS, A A k] RO R RAT, 1548 L RE TS #E

[0027]  F5e 5 Bsenl RAEEEHIVE, FAT S B AE R & AT DR HoAh S 44
B, W%

[0028] &y T BEAF- R bk G At AT U IR G I A A JhE G R R FL S SR 9 — DD AR R R
Az, AT RLR 2 B 5 Ok Ha 2R BaR, 5 /K B 48, ST 28 22 A B IR B IS, ARSI it ) SR
HEF 1 LR EELNIE 5 7, ELEIE 5 v DU ANEAN SRk H A B K L B 45
MRLHIE o T ad 2B Zd 1 - 1 v 6 B HH A1 el % 5 2R /K AN T, FEAE 3 e i 17 0] MY A8 8
MBI ERE AW NHTELNIL 7, FL 7 MR PR — BB REIE, 2220, i
RMGELIBIE 5 5IN, WA Z MM ELSL 7 51, 5405 3 MmimiER:. HTELkEs
[R5 (1 6 8 HH =588 0 1, AE 22380, n LR 5K SE R, R 2 4] &

[0029] S FHI, 7] R FH AN AR DL R L AR 55, o 220V FIUR AR R BL AR A 12V, KRB IR
HL T SR R AE B

[0030]  ASifs] LED fath kT (1 il/E 772 G405 3 5 5 1 22T, SE DL S ARG I i
kT 3 5158 1 KGR )5 IR [

[0031] #4358 1 5 F5e 2 4120, Je 5t 1 5 Bag 2 g7 #5751 5 3% 2 &b
TR ARER B e

[0032] EYEHMEL 4 5 T 2 2 A Tk PR B B

[0033] DL bt A< B S al B S 1 B 7 RAAT T g A A, A SO N T BARA 5

4
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o A e B S it 48] 1) DR L DA R St e 3EAT T DI, DA b S ) 1) 1t B BL3E R 3 B R AR A
ROH SE a9 ) SR B 5 [R] B, o) AT — B AR N L, AR A R BH St ), AE HLARSE i T
LA N VG B SH AR 2 AL, gE F TR, AU B S P9 28 AN BB SR XA & B R BRI
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CN 101725861 A

O REARARESARE (T
0, (12) KL HIRE
*

(10) BRiEA S CN 101725861 A
(43) RIEAHH 2010. 06.09

(21) BiEES 200810167332. 3 F21V 101/02(2006.01)

(22) BIEE 2008. 10. 22 F21W 101,04 (2006. 01)

T BIEA HRIE
wak o E G AT

(72) KRN HARIE U508

(74) ERRIBNM IR BRE AR SR
HRTAEAT 11139
RIBA MR

(51) Int. CI.

F218 8/00(2006.01)

F21V 19/00(2006. 01)
F21V 23/00(2006. 01)
HO5B 37,02 (2006. 01)
F21V 29/00(2006. 01)
F21V 29,02 (2006. 01)
HOTL 23/36(2006. 01)

HOIL 23/467(2006. 01) WREERS 1 H W 4 WE 8 T

(54) % BREFR

R RN EREST
(57) WHE

AR — R AR RO i (LED) R ift
KT, B4E —JE e L K B H R TT ) 2 R RO R
(LED), Frid E#0 osi AR R k& (LED) &
T AT IR I R T s — P A, BT IR A
HOUARRJE E (LED), AR —JF 5%, A
I RERE AR RSB E . BlE ARk
& (LED) FRIRFIE, W — 41 AT st b 95 A
R 5 IRRNF G ROCIRE (LED) ST
H, DUEFS AN [R) R o £ R TR R 6B s
AN P B T A — 3 N AR AR, DA ALt A
W H




N 101725861 A m # E 3k P 1175

L — MR RO RE ST, WE T b, R EAE T, HAd .

—FLPE .

BHR TR ROCIRE, Ik A T R RO A B W T I 5 R (1 2R 1

— s, B TR B AR OT I AR RO IR, IRRE— T OC, iR G —R
AR (1IR3 LB

2. MRAEAURIELSR 1 Bk (4% ROt AR S kT, HORp A5 T, Bk R 8 — 88 i 2k
B o

3. MRIERRNELSK 2 Prid (4% ko6 S SR LT, FLRRIEAE T, il e B2k 5 ik
BB ITH AR RGBT Z AR AT A A E

4. ARPEACRIEESR 1 Pk 4% RO g AT, HRHEAE T, iR & MR n 2B R
H R RS W T AN BRI RS I 2.

5. FRABRBUMEK 1 Bk 4R KOG A S kT, HRp AR T, BTk 55 jE i 1 i e —
A E

6. MRAEBANLER 5 Frid 428 KO6 AE S kT, SORRIEAE T, Il A B — 3L
PEE T,

7. WRABEBCRIESK b BT ik 4R KOG R SR LT , R IEAE T, Prid B ke 8 0 — 1L
PR

8. MPEBCHIE K 1 Frik iR ROt & 4 )T , AR IEAE T, BTk Kzl ik, SR 41
2R =Rl vt Ty 2, DU 58 FE YA AR 43 il ) = A MOS FF2K, SR # R4 ROt —
R TR A 2 5 [P 3% ) R AR/, TR AL 0 8 — SR (B B A, S B AN [ e B I B s P R

9. MRIEAUHESK 8 Pralk iy 4R Kot AR S kT, HoRR AR T, Prid 40 &0t — A5 [l
% FLAL PR ITE 770mA Tl B R 6 A E (M1 FEL A PR AITE 1050mA | T IR 5 Ot — AR A [A] %
HL AL FR il 7E 1050mA

10. MRYEBCHELK 1 Pk ()4 % RO AR M T, FRREAE T, T ik 55 e A8 — AT
B, LA S LR TR RO IR E B
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EREAMEREL

mR

ARG
[0001] A K —FhERIKT, e ol Je— B R Aot A8 (LED) ST

BREA

[0002] AT kb & — oM Y20 20 06 1S T, A6 BUIR) R A AT e HEATHli f gl FE 2 2
RNV 7 232 A Y SR AT A D W5 [ ARV B 1R LT3R . it it Dl it sl 35, 4T
KA Ay G VR Y R EE Y 2, SR 25, 000 o, RN O ¥ LA
S T RGN, KT Kbt e o 1 b — bt i 7 5

[0003]  HZ A 1 Bios, H AT TAT Kb preR ST 8, REE R BHUNE &R
KT Fe AR G5 224730, (— R A 50 20000 FOAT VL) , 0 e AT A O CRIVARAT) b, DL
SRR SR, LESRAE GRS 22 AT YR S KT 8 LEAEH] EAFAE LA B, BT -

[o004] T FEHL &, i T HLREA H R IRIBE BT 7 2K [ Bl BE P e 48 WL, A AR 00T 1
PTAER, DAL LRG0 e, a3t PO & o

[0005] 2. JR Bl TRI, —F kT A ) o 25 70 B o

[0006] 3.2 A EAR, fL AR ERUMAKT HE WIS, AT RIS (0 58 A1 e xt it B B AT 405 36 LA S A2
TG .

[0007] 4 ] SEPAR, H T2 R S RUT Y e vt s e S8etst, ROCyA A I

ZIPAR

[0008] A% BHR 32 H 2 su iR FIRINA BRI B, $& 4t —Fh A ROt g i
K1, RIS FH R 6 A (LED) [ I — 2 m] AT ksl A 435 FH /O R e A8 (LED) 4&
sT R

[0009] 4 T IA R ik H Y, AR BT P AR RO AR (LED) SR ST, B AG— 5
JE UL R L P B BB T AR R R (LED), BTk BB 4 % R 6 )
& (LED) /& W T Tk 53R 10 5 75 W — I 3y, B iR %5 e &% Kok
(LED) , A — FF 2%, BTk o< e — A2 i) 3R B HL i o

[0010] I FAN[RIFP I Rl T A FAT G A A R =4, DL R 2E 25 2 44N
[Fi] 26 (1) St kT B, DAY R b 1 B 1o T A R B BT A6 19 m Th R A R O6 — % (LED)
k] B, nT DRI S e g et kT HAHRI IR, SRR e B %, WA 5 R aM s
%2, DR KT B T T K o AR BH T 8 i D F AR KOG A (LED) ST H, 3
HAEWE AR IT -

[0011] L HEAIE/D - A BT R FH B0 s B0 b (HEAH RIS P 4 A, T LA B 7
FEHLIANZY 1/10) , v AT DA BRRL SR 29 m] gD 1/2, Wb 0.5 1878 AR o

[0012] 2\ TAEMREESGE « T AR BRI AR OE A (LED) At Bt LT B4R Ak 2k
FARRE L AR 3R AR, v I ) TAE R BE 7T o

[0013] 3 AR EREE I < o AR BN 53 BAE 22 e 8, AHAT R R R ALK . BLR

3
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HIMLAS B B AR T 980 BRI ] 46 /)

[0014] 4 kT H BB () S n] 528 00  ANABR KT (S B, AN Lo S) RZ R I —
W& (LED) Fibib il

[0015] 5 AT H A& MEE WD ARAT B, v 2 RS, G B T M BT R &5
[0016] 6. FREEVGYLFRAK :CO, NOy SO, Z57= Ay b .

B (=152 BR

[0017] K& 1 25T B ARMAE AR AR

[o018] [ 2 AR WAL IR K]

[0019] & 3 AR ] 5 BAAEEE AR i

[0020] & 4 2 AN B AT B E ISR o R

[0021] & 5 2 AR WSRO GRS FELE

[0022] & 6A AR ISR Wk H iU s LR LR I S B0 P

[0023] ] 6B A& A BHEL 64t H s DA & H AL IR S 50 I

[0024] & 7 2RI HEATGIE K

[0025] ¥ 8 AR BHAEM T i A AT

[0026] & 9 2 AR BT ANE LT BT AOR B .

[0027] P PEIARIC U B <1 88 511 AR 111 BAAEE v 5112 B 2 RO
& (LED) ;21 fUE ;22 SBTAT M ;23 WA 22 ;24 Ao 38 Fr o3 1332 531 % 532 IRE HY
57 AT 8 BEAAT 59 AT

BAXHEAR

[0028] DL 454 B B, XA BH 3 RO S A A e AR HE RO A A S R 1) U A
[0020]  iEZ K 2 fion, AKX TR R R AR (LED) 42T, ] A3+
Bl 1 BTk A O CRIHa AR ) , A0 4E

[0030] —JEME 1 :

[0031]  PrikJie 1 w] A — [ i8R B A Bl 3 LAt B A 2 A (1 3R T 1 84, 1 D | 3
BTN, ITIRSE E 1 I — B E 1. BT B E 1 mT DL —BEE 7 111, B0
A BEARE 112, B 0] AW 2 e v, 0 m] DAea S 3L, v LR Pk s 1 3 ey
AL

[0032]  RELFR TN R IC ARE (LED) 2 : 2R K RE (LED)2 HAL ¥ 2k (RGB) —
JE AT PRI K, AR 2 5], L= R IR R BR A BRI ) 2. ATk 85 o4
FRGCAE (LED) 2 W T IR B PR 1 (W3R T s TR FR e 1 A2 AR 1 st o, 1 2
e B 4 BT, A3 A RO i (LED) 2 BUEVELEE, 11 o ATk > e e RO —
B (LED) 2 Z (MR AT HEAE 21, UK A 2 288 1 (AT ERZEMR ) « FF i —ig
22 23 AR RS (LED) 2 555 1 (RUFTIRERIEIR ) 2 (M —4a 83 Fr 24, LB RGBH
Za v 1AM o

[0033] 3, iEZ I 3 s, ik &4 oo ROCZE (LED) 2 &% & T— ik K

4
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SEHAT R 22 I SEo DLEEFR BRI, 388 G G 2R BT

[0034] AR ROCARE (LED) 2 A—FpmZhZak] (3W), W] LALE— MR 188 i
FERR VB E 90 1, JLATHEA 77 A 2 DO R & 06 A (LED) FRBH R AR, R f 1y
BN VLT HES) o

[0035]  —#&Hil%% 3 SRR HIRE 3 0l LUK Han &2 K6 & (LED) 2 Je b 537
RO, AT BRI SR S AR BB TIR S A RTINS RO AR (LED) 2 (T
RER M AE AR B ELREIIAR K, AR ) , AL RE—FF 26 31, ik FF 2% 31 &8 A 3K 3)
HL% 32, ITAR IR FL it 32 fibeh i ) S8 HIE S A AR RO A (LED) 2, B R4k
e 2B A RO A (LED) 2 IR, FTiAIRS) v % 32 SR A RGB (£L4¢HE ) —AMFl
B R ES R IE 5 B, LLERE RS L A, 2 DU s FE VAR (PWM) H AR 43 i
il =N MOS ¥y R 5%, SRR BERLZR RO A8 (LED) 1 RGB [m] % (17 LK /), i 448 RGB =
JE IR B, IR B AN (R R BH B B R

[0036]  BhA, AR LED KT ()% H F A R (ANl 6 BT ), sk R e il oK, &R 2R
Fe5 LED 15 B HLAC R B BTk 20 % 6 — AR (LED) [ % i JAL B il 7E 770mA T idh i kot —
P& (LED) [R] i i FRAITE 1050mA . rid & & ot — ik (LED) [H]i#% Hi i PRI 7E 1050mA o
[0037] 34k, 76 FLIRFEIER 5y, /s L AR, &5 FEA% G I8 F g, DCR HLJRASE e, 1 38
¥ 110V AT Y L, FEH R 15V [ BV L, SR B R 25 IR Bl W B A0, I LA T s 7 A (G L 2y
RICTHAE (LED) (44 €5k 105DC, £1 68 4 99VDC) o 4156 K W5 Y6 IR BN B B (1 e VT B ANER IR
T T R i N 2 MOS T I AR P R 6 K/ D, AT 428 AT 48 RGB — Ji G fy [l i P 3t , 38 1 e
A RGB LA, EILAS [FI B KT

[0038] iEZ MK 9 Fion, AR WA LIAESEE 1 4ME—4T 58 7, LG TR B8 f o ek k&
JE AR (LED) 2 B4,

[0039] 4T T RAA R B AR SR, R BN A g v el 455 1R /N A A 9 R AT SE 481
e T N IR R DL ANt S

[0040]

NEFRIE B KUK ()

Bt T 482

B 490
NG 494

NG 491

G5 N E 482

HHEH NG 471,484,501

[0041] 3K 1 NGRS R KA I K
[0042]  FHER 1, 0] LI HH AU AN [E] R0 /NG AN [F] AR B K, 0 H NG X T D6 Ve [

5
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Z91E 470mm ~ 500mm - [, B35 ZENGRH 07 21 /NG 105, WIERAAAT (DI S 2 AR
TEH A

[0043] iy p I 7 Rl DUA B T GRSt kT (81 A /A ve F AL, 29 400mm ~
700mm - [A], Frp BA 500mm ~ 600mm Jy H 5 KRR . 520K 8 Fror, IAK I B
& D EIE AT I o

[0044] Ty I 7 3% 1 RAKIET 8 BT EEXT, W BLIE— 20 R RARR T e S kT, AR B ek
Je A8 (LED) S k] A4 8, Al AR a5 K80 20 497/ 8 D6 BTE I, B T
NEBI S R MR AR50 — A8 (LED) BT Rt m] LA 3K 3 2 1R 8 35

[0045] 3 2 P A s DR KOG AR (LED) £RIEKT 640 2 4 @ Bt kT 1) ] Hifi 95 /)

BB CEE R £ .

[0046]
ESERAMES WHNERIEEER (%)
SERTHIA 7.32
AR B 74. 1

[0047] 3K 2 ARG 2

[0048]  HHFRH IZE B, TRl B N RO UL, AR BH AT & LUl 206 74. 1%, 56
ATEARA 7.32%, 20 10 5. LR 45 R BoRIEA R I /NEAT K P E IR EE R, #5748
FAR R R BT VE N, A T OB AT R AR, AR BRI LA Y 10 £5 B 805

[0049] S0, AJR BH A AT K talb 0 55 KT B, ANURT LA 48 BEIR IR 4, kD B R AL
= 9D R BT A, BT DLk B ASRIHERG B BT Co, i . [RIE, RIS R
B (LED) M H 45 Fo 0 € (RO 2k o 5o 5 A0 28 B o 57 (V) I €5 10 AT I €8, m M b v 355 00%
IG5 A 2D 18R R I R, T it T IR A G SRt kT L e Sk B R I, B 9 1 ) Bz R AR
KA o T34 A B A4S A5 B, B AT 5 B ey S5 90 AN [ 6 T 9 28 i Bt s g LR
B AT YE U R SR KT VIR B, 2 B e A 3, RS (R ()RR AT 4l 7 B, AN 00 T B
KTV, RIAT AT a4, n] 1544 N A& A

[0050]  ZF b JITik, A% R B S A A MR T P, HRAE FRs A L T T e A FHAE AT, ok
AR, B EHE Sf S, 754 SR E A, AR A HE

[00511 DL b B A A BT 5 B2 U0 B PR 19, i =l PR 1, AR08 38 AR N 01 L
FEANE 5 LA AT B ASCAR) 2 S AT B 5 (140 K5 Ao R0 TR (0 15 2 1 TR 248 00, A4k, B
R (R ERAG T NA R B IR P
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{ i EE 2
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005115 22533514
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0
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W o
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[19] REARZXMEERFR=NE

[45] ma&R 2009 4£1 A28 H
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[22] Bi5H 2008.3.25
[21] 5= 200820056562. 8
[73] £F:IRA LK K2
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[54] SHA#MELEAFR
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[57] BE

—MBERMHEHERERARREYW JORIER AR
R, ®Y Ak —FEAITNYHINAHE R
B, FEHREALT. YHWTEEERE BRI B3
PINLA BG, MLAH 2 TR ML i 4, MLAEk—
i I B O B e AR £, e AR £5 [ 2 7R B 3L
b, WIS — B e, HAREEE
T, TR &R LT 4 vl A& %% 180m — 300m 7K & i B7 7K
1T, SEEMET . ARELHBEEH TRERKZER
BEMALT, FHKEFREES, FrLla R A] L
Bit, HEREKMEK, A8HMERLT /E
|, #EmTrE. HTRRAWNANESB=LmIT,
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1. —FERHHRERANRE T EREALT. PIAHFE e EME
I ESEINLA R, ML RGBSR, MBI — il i 5 2 0 1
Rk, PERZE B3P L, MPEn —mBdEINEEERE, LT
ET, FrR&EALT R a] A&%Z180m—300mAK BT KT, BEEEME T .

2+ MRIBEBRFEKRIFTR K —F B KRG RANEER, HEIEET: B
BREAITASBUODLT, BT BRRBEEME T,

3. MRIEDFEKIFrR K —F B RH G RANEE, HEEET: B
AR £ KT FE AR 180m2E 250m.,

4. RBBMERIFTR i —F B R RERANEE, HSTEET: B
REAAT P okwi 4B Kb eT .

6. MRIWBCFEKIFTIRK — M B RHIREFANRE, HEHEAT: B
BE EEH ST, BEHLEEE RS,

6. MRIEAHER2FTR I —F B RIHRERANEE, HSBTET: i
REBHFL, K R300m, 2 FEERNERLT.

7. MREDAERIFB ) —M B RMHRERANEE, S TEET:
BV Z EEE LR IER, HEH R8N EI104 .

8+ MIEAF|EKIFTAR I —F A RFHIRE LA EE, HISEET: B
B ER ZEs, SEHKENL 6mn, FLEHEFE R In,

9. MRIEBUFIZRIFTA M —F B RSHIRE A REEE, HASMET: B
BHLRIER H 605 JB 42 BL805 JB 4k .

10, RIEBHZER TR —Fh B R HRERANEE, HEHEET.
PO LA Sl 1 S R Y JEAR 2 100 5 4K 2248, K 25300m.

11, MRIEBFZESRIFTR B —F B R IRERANEE, S EET:
DU IS 3 PR B I B AR & h Lke

12, MDA ERIFIER)—F HRBHRERANEE, HISIEET.
P SR AT S48 75 FEAH 25 100mE) 180m..
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—M A REHRERAKNRE

BRI
ASLAFRY RFERAaHEEER, 1§00 R —MEATINAHKA
wFRE.

HREAR

WA R EERGFERNIEL. BRFAHREREEIRF IR
Pl AT BHTHE, RERAMENERITHEEL. RERKRFERER
B, FERAEBEERT, % ERAKAFERARBITHE, B
RARRRALTRIEEKE, SEOEGTRITEREEM, HIEL
R

#15 B ZE AU AT P R A TR A M AR R B K (1—3Kg), RIFEMAEE,
ERCH ALK EERB R —, BERMEKEE200mEI300mH, A
REREATHHH7 -

K THEMAE R R (FoRRER LA MRERHHEER, FLE
WR—EEEEEARBHRAKNEE.

SERAFHNE

7% 52 F 97 B AR R BB 1) FRFE TR — P A R B IRE R AR E,
A B RAEERKEEANHE 8RN R,

2552 F 35 B BT AR o A B R 1) AT DASRF DA R B 7 R SE

—MEARBERERANEE T EHEAST. YIBMEEEME LR A
RN R, P EEEASRER:, YAE IRET IR B,
BERRZ B EE BN L, PAE S Bl I ERESE, HTEET,
B £ 0 4T 4 7] A 5% 180m-300m/K IR HIBH 7K AT, &REETEAAET 7.
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Pkl h& B ey, S g BETEMAE T, BEAKISonE
250m.

PR 44T PN bkwil &8 s LT

it FaEE SN, Sl EEERS, BEAPEK, KEH300m,
N REBEBAEAIT . BHHIEEIRL I T IR .

KHAF & B RFEAFHREAITIHRT R, BIRBLIME AR K-
W, BH RN T HEMAITIEKT EENEMER.

Frid L0 2 AT ML EER:, FLHRNEI101, BB ER=Z
&, PEHKEEENL. 6mm, HLAVEIIEEE G 1m,

Pk HL494E h605 JB I8 5805 B 114k -

Bk L4 Sl it S BRI BB AR 48 O 1005 4M 22 48, BN 300m; #lEYE:
B EENEERE N ke,

HR7E180mE250m A K E, RABEEK, BRGCEERE. MNFE
FANSkwitl 4B AL YT (BT SR A BT 4, KK T AT BE AN KA
INT ThER,

SIS KA, HEAaLT 51K EREEE S 100mE]180m, BIEALT S5HHRE
FE #H 2 100m3] 1 80m4A i B R He I o

HHPER: ARG A TEATLKERE, MRKEREAET. B
RNETH, U ARBERANSRRE, FRENHENE, BT
AR HRA, WINESAEL AR =P RR

B P B B
B 1 A A F R R R g i R
B 2 Sh A s F BT B LA s 4 1 DR B P

HARSEi 5 2
HTHEALAFREMPBARFR. QERIE. ERB RS TH
BT, TESEAEER, #—PERFLRARE.
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(54) Submergible lamp

(57)  Asubmergible lamp for use or application of the
photoperiod in the processes of smolting, feeding and
optimum handling of the reproductive process of the
salmon species, that has an energy-saving circuiting sys-
tem, a better intensity of brightness and a structural de-
sign with means to make its installation easier, CHAR-
ACTERIZED in that said lamp consists of a semi-spher-
ical casing (1) made of black polypropylene, with top side
exitforthe power cable (2) covered by a threaded stuffing
box (3) through which the three-phase cable emerges,
with an inner lining; on the surface, transversal to said
semi-spherical casing (1), it has a tunnel (4), which per-
mits the affixing and installation of the lamp; likewise it
is surrounded by a peripheral ring made of black poly-
propylene (6) with flat top side and base walls (7) both
of which have equidistant orifices (8) which allow for join-
ing and affixing by means of screw bolts (9), with the
orifices (10) of the central piece with a cylindrical cross
section (11) equipped onthe inside with a peripheral body
or projection (12) that serves as support for the upper
edge of the exterior body or glass cupola (13a), with the
upper zone of that peripheral body or projection (12); in
turn, the peripheral projection (12) has a central grooving
(14) where an elastomer "O" ring (15) is placed that pre-
vents water from entering the lamp; also, said lamp has
another interior body or LED holder (16) made of plastic,
equipped with 1120 Green LEDs, said interior body is
placed inside the exterior body of glass (13a).

FIG 1
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Description
Background to the Invention

[0001] The Invention refers to a submergible lamp for its use or application in photoperiod in processes of smolting,
feeding and optimum handling of the the reproductive process of salmon species, whose source of illumination are a
group of green LED luminaries issuing light with an intensity of 500 to 550 nanometres, by means that allow for a lower
consumption than the lamps currently in use and which not only represent economies in terms of costs, but also a
favourable environmental impact in terms of a lower consumption of fuel or batteries, which might eventually represent
a danger to the environment, becoming waste and by demanding a substantial infrastructure in their installation.
[0002] In order to achieve the optimum characteristics of this invention, a technical analysis of the aquaculture of the
zone was carried out, revealing the lackings, needs and technological progress made in various aspects.

[0003] Itis at this point in the narrative-which reflects our site inspection- where the inner world of salmons emerges
as a substantial vertice; this because among the various forms of treatment and handling that they receive during their
permanence in the seawater centres one of the most important (due to its impact on the natural life cycle) is that which
allows the producers to control the biological clock that they possess as part of their genetic coding.

[0004] The specialists in the field have explained that fish live in a cyclic environment that comprises temperature,
light, salinity, pH, O,, pressure, etc. Their survival, reproduction and growth depends of the perception of these factors
and their translation into biolectric and hormonal impulses. Their perception of stimuli such as photoperiod and temper-
ature is governed by the nervous system, which then causes the production of hormones that fulfil specific functions
within the organism. In this process, the structures involved, which make it possible to canvass the environment and
transform the information are the eyes (salmon are always looking because they have no eyelids; they see very well at
night and they can see colours at infrared and ultraviolet wavelengths), the pineal gland (rounded structure located on
the upper surface of the thalamus_ between the brain’s hemispheres; provides the salmon with information about the
moments of the day and time of year), and the brain (diencephalic or "deep” photoreceptors of the brain, a level that is
almost enigmatic). These are in charge of canvassing the environment and transforming the stimuli into electrochemical
signals. The latter generate a specific physiological response in the individual, which can be summarized from the
reproductive point of view as

a. Regulation of the start of puberty
b. Regulation of gonad intensification
¢. Regulation of ovulation and sperm production

[0005] Introut and salmon, puberty consists of the maturing of the physiological mechanisms that allow the individual
to mature sexually. In practical terms, puberty is the first recrudescence of the gonads and the start-up of the process
of gametogenesis and the production of sexual hormones, which will culminate months later with sexual maturity. The
advent of puberty will depend on the species, the genetics and will also be influenced by factors such as age and size.
Pacific Salmon have a single cycle; puberty and intensification are a single event that coincides in all of them. On the
other hand, Atlantic salmon, rainbow trout and brown trout have recurring cycles, that is, with a circannual gonadal
recrudescence.

[0006] For this reason, the Artificial Photo-period becomes vitally important. This is a form of biological handling that
modifies the physiology of plants and animals. Thus, this system makes it possible to obtain eggs from salmon outside
their normal spawning period. Today, this system is being used in only 20% of salmon producing companies operating
in Chile.

[0007] This method was originally developed and analyzed at the Institute of Aquiculture of the University of Stirling,
Scotland by Professor Dr. Niall Bromage and his team, who advised one of the most serious studies about the subject
developed in Chile at the University of Concepcion.

[0008] More specifically, this method consists of the application of artificial photo-periods to alter the reproductive
physiology of male and female individuals of the Coho (Oncorhynchus kisutch) salmon, Atlantic (Salmo salar) salmon
and Rainbow Trout (Oncorhynchus mykiss). The basic methodology involves the application of pulses of artificial light
for specific periods at different times during the year, whether to bring forward or delay the foreseeable spawning period
for the group. The most successful of all protocols studied consisted in the application of a pulse of continuous light 24
hours a day for a certain number of days and during a certain period of the year. Historically, the best results have been
obtained with Coho, Atlantic salmon hasbeen less successful and so far no optimum results have been obtained with trout.
[0009] The basis for the application of this system is the coming into effect of Resolution No. 1531 of the Office of the
Undersecretary of Fishing on July 18, 2000; before this legal resolution, the national salmon industry used to import roe
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from the northern hemisphere during periods in which the country’s breeders are not fertile (November-January). After
this Resolution, a restriction originating by the introduction of new pathologies, it was tacitly forbidden to import eggs
from the northern hemisphere.

[0010] The above has given rise to serious difficulties for the industry, because it is impossible to take full advantage
of the existing infrastructure at the hatcheries and smolting and fattening centres throughout the year (the installed
capacity for growth and fattening of the salmon can be comprehensively used only through a hatchling production
program staggered throughout the year).

[0011] According to the specialists, in the case of trout, implementing this technology is relatively simple, as the
breeders can be maintained in fresh water and control is relatively easy. Also, trout (the male in particular) tend to
respond very positively. The percentage of males and females that respond positively to the treatment is over 85%,
provided that the specimens are of a certain age (or weight) that exceeds a certain critical threshold.

[0012] In the case of Atlantic salmon, which must ideally be "silver" SW3 or SW4, the installation of the technology in
cages out at sea represents quite a technological challenge. Having said that, this issue has been resolved, after solving
several major logistics problems. The greatest difficulties reside in the supply of electric energy for the raft cages and
the illumination system. For the electrical supply there are two possibilities (depending on convenience and comparative
cost): a portable generator, or a special underwater electrical cable.

[0013] There istoday a large variety of photo-period illumination equipment, in attractive forms and presentations. But
when you seek to achieve a higher performance in terms of lumens per watt, or an adecuate colour temperature, many
of the systems currently in use score less in terms of the users’ preferences.

[0014] Forthe most part, southern Chile’s salmon fisheries use 400w lamps, but this situation seems to be changing
with the introduction of raft-cages with a greater biomass capacity in the water that requires a greater luminous capacity.
Thus the demand for 1,000w has been increasing. The above notwithstanding, Chilean industry still lags far behind in
this aspect compared with Norway, for example, whose luminous capacity per raft-cage averages 8,000w. The experts
in the field claim that this is due to the fact that salmon fisheries in Chile have not had a very good experience with this
system in sea water (irregular growth and acceleration of maturity in some cases).

[0015] In practical terms and from a mechanical perspective, many of the lamps lose in efficiency, specifically the
watertightness of the system, a fundamental and critical aspect at the time of deciding between one and another variety
of lamp. There are other factors to consider, which are also important within the broader subject of the watertightness
of the system, such as for example: external or internal reactance. Many lamps in the market today have the ignition
system inside, which on the one hand simplifies exterior installation, translating into lower installation costs in the aisles,
but leaves the lamp vulnerable to total destruction as in the event of a breach of the system’s watertightness or breaking
of the glass "the entire assembly is rendered useless."

[0016] Although it is true that a photoperiod system is in itself quite simple from an electrical point of view, there are
important factors to consider before investing in one. An efficient design, suited to the characteristics of the fishery, can
save us a lot of trouble in the future. Many of the companies that supply these systems know little about them and act
merely as importers, using technicians who have a limited knowledge so that the result is an installed system that is
deficient and fails to meet any standards.

[0017] The last and major factor to consider is that which specifically deals with the properties of the illumination
system, which is what in the end, affects our fishes’ growth period. The propetties of light are its wavelength, energy
and intensity.

[0018] Invacuum conditions, light travels at a speed of 300,000 kilometres per second. In the atmosphere this speed
drops a bit. However, because water is a medium 1,000 times denser than air, in the watery medium, the speed of light
drops to 200,000 Km/sec. The visible light that we receive from the sun ranges from red (700nm) to violet (400nm). The
above notwithstanding, in the marine environment, the shorter and longer waves are attenuated very quickly as the
water is very opaque to ultraviolet and particularly red light but transparent to blue and green light. Because of this, as
depth increases light becomes monochrome.

[0019] From this fact it is possible to reach two relevant conclusions that underpin the concept of the lamp that is the
object of this invention. One, and perhaps the one that can be demonstrated with greater precision is the saving of
energy, given that it is a lamp that uses only ten per cent of the energy consumed by the traditional lamps, and also the
favourable environmental impact, in terms of the drop in fuel or battery consumption which may become a environmental
hazard upon becoming waste.

[0020] The main competitive advantage of these lamps in relation to the lamps currently in the market is that they use
green LED (520nm). This combination of necessity and technology in part generates an important innovation.

[0021] Wikipedia defines LED in terms of the English acronym Light Emitting Diode; this is a semiconductor device
that emits polychrome light, that is, light of different wavelengths when polarized in direct current and electricity runs
through it, its colour depends on the semiconductor material used in the construction of the diode, and may range from
ultraviolet through the complete spectrum of visible light up to infrared.

[0022] The semiconductor device is commonly encapsulated in a plastic cover with a higher resistance than those of
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glass normally used in incandescent lamps.

[0023] The first diodes built were the infrared and red coloured diodes, with the subsequent technological development
allowing for the construction of diodes of increasingly shorter wavelengths. Blue diodes in particular were developed in
the late 90s by Shuji Nakamura, and were added to the red and green diodes developed earlier, all of which permitted
the obtaining of white light through the combination of the same. In a press release published in Helsinky, we find that
on June 15, 2006, Shuji Nakamura was awarded the Millennium Technology Award 2006 for his development of new
andrevolutionary luminous sources, the blue, green and white luminous diodes (LED) and blue laser light. This technology
is currently applied in various applications that improve the quality of human life. Profesor Shuji Nakamura’s invention
has generated a completely new sector in the investigation and development of semiconductors capable of generating
light, paving the way for the large scale industrial production of efficient and low consumption luminous diodes, and
creating the conditions for applications that improve living standards for human beings. Luminous diodes have very long
useful lives and consume much less energy than normalincandescent lamps. Inindustrialized countries, the opportunities
to save energy through the use of luminous diodes are extraordinary: it has been calculated that only in the United
States, the replacement of existing illumination systems for new LED based systems could significantly reduce the
consumption of energy over the next decades. The new luminous sources are also very adequate for operation with
solar energy systems and therefore ideal for peripheral areas of developing countries.

[0024] The LED are used profusely in all kinds of status indicators (on/off), in signalling devices (traffic, emergency,
etc.) and in information panels (the largest in the world, belonging to NASDAQ is 36.6 meters high and is in Times
Square, Manhattan). They are also used to light up liquid crystal screens in mobile phones, calculators, electronic diaries,
etc., as well as on bicycles and other similar uses. There are, also, LED printers.

[0025] The increased use of LED lamps in the field of illumination (including traffic signalling) is foreseeable in the
future because, even though its uses are half-way between the incandescent lamp and the fluorescent lamp, it has clear
advantages, particularly its long useful life, its robustness and lower energy dissipation. Also, for the same luminosity,
they produce coloured light whereas the lamps used to date have a filter, which causes a significant diminution in their
performance.

[0026] In support of this project, an intensive bibliographic review on the endocrine system of salmon species was
carried out in order to determine what colour or range of colours are responsible for triggering the biological processes
that intervene in the smolting process, the growth and the handling of the reproduction process.

[0027] As a result of the same, the main conclusions, according to the research carried out by Axelrod and Col. in
1974 and by Brand in 2004, are that the light has an incidence on the retina and the pineal window of fish. The luminous
stimulus is transformed into a nervous stimulus, acting on the pineal gland. At the same time, the pineal gland stimulates
or inhibits the secretion of melatonin, the hormone that gives the fish the exact representation between day and night.
[0028] This information is complemented by the research carried out by Porter and Col of 1999 to 2001, which deter-
mined that the minimum sensitivity of the fish’s eye is 104 Lux and that of Ali and Col in 1961, which demonstrate that
the eye registers a wavelength of between 360 and 690 nm, with optimum sensitivity at around 500nm wavelength,
which is the green luminous spectrum.

[0029] With respect to the pineal window, according to Brand and Col (2004), it registers light but is incapable of
creating images, has a sensitivity of 10 Lux and registers a wavelength of between 510-540nm (green).

[0030] We were thus able to determine that the best colour to stimulate salmon species is green, and considering that
the characteristic of LED technology is to generate light of a specific wavelength, we developed a lamp application for
use in salmon fisheries that emits a green light in the range of 510 to 540 nanometres.

[0031] In order to create this invention, we have carried out a detailed analysis of these studies and incorporated all
the advantages of consumption and illumination using LED based systems to the world of salmon fisheries in order to
achieve an optimum result.

[0032] The following is a schematic table indicating the main manufacturers of submarine lamps used by salmon
fisheries.

Company name Product desctiption / service
Lamp of this Invention  (Bioled) Submergible lights for photoperiod with green LED (80 and 30 watt
consumption)
Aquastar Submergible lights with two metal haloid, 400 watts each (800 watts in total)
Nortec Submergible haloid lights imported from Norway of the I[dema Agua brand.

Consumption ranging from 400 to 1000 watts.

Nortec led Submergible LED lights imported from Norway, ldema Agua brand.
Consumption per hour of 100 watts.

Luxmeter Single floating system, with 6 metallic haloid lamps, 400w each (2400 watts
total)
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(continued)

Company name Product description / service
Vollkomenn  Submergible lights with metal haloid lamps, better quality of materials than
Aquastar, but more expensive. Consumption ranging between 250 and 400
watts.
IEngel Chile  Submergible lights with metal haloid bulbs of similar characteristics to those
available in the market.

[0033] The current supply of lamp systems for photoperiod applications possesses a broad range of lighting power,
all of them activated by metal haloid lamps; the main difference between them is that the exterior model varies from one
to the other.

[0034] This type of illumination systems has offered good results in its use in aquaculture; however, they have the
following disadvantages:

a. Very high consumption of electricity. On average they require 4500 watts per hour per fattening cage.
b. Majorinfrastructure investments in order to implement the illumination systems: the fisheries are normally isolated
from urban centres, and therefore require installing powerful generators, usually petroleum powered; this involves

the added difficulty of transporting the fuel and major investments in cabling and rigging for each centre.

c. They generate heat: this causes constant breakdowns in the equipment derived from broken glass as a result of
the thermal shock they are subjected to by working in cold waters.

d. Wastage of a good part of the energy generated: a metallic haloid generates white light throughout the spectrum
of wavelengths; however, those that manage to penetrate the first layers of water are the blue and green wavelengths,
the rest is lost.
e. High maintenance costs.
f. Risk of electric shock.
Objective of the Invention
[0035] Our objective is to provide cost effective technical solutions to the salmon fisheries sector incorporating tech-
nological development and innovation into the aquaculture market.
[0036] In this context, we developed a submergible illumination lamp for photoperiod applications in the processes of
smolting, fattening and handling of breeders. The system generates comparative advantages for the clients derived from
an efficient use of energy and the correct stimulation of the biological processes of the fish.
[0037] Inorderto better understand the essential characteristics of the submergible lamp for photoperiod applications
of the invention, it will be described according to the figures that form part and parcel of the invention, where:

Fig. 1, shows a perspective view of each individual part that makes up the submergible piece of the invention.

Figures 2 and 3 show a longitudinal sectional views of part of Figure 1, where it is possible to appreciate the inner
rim, the "o" ring of watertightness.

Figures 4 and 5 show overhead views of the parts shown in Figures 2 and 3.
Figures 6 and 7 shows longitudinal sectional views of the LED holder ad cupola.
Figure 8 shows detail of the connection of the casing to the cupola.

Figure 9 shows a view of the assembled submergible lamp.

Figure 10 provides a cluster view of four LEDs in series, with a 12VDC feed.
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Figure 11 shows a diagram of parallel connections for group clusters.
Description of the Invention

[0038] As shown in figures 1 to 5, the submergible lamp of the invention consists of a semi-spherical casing (1) made
of black polypropylene, with top side exit for the power cable (2) covered by a threaded stuffing-box (3) through which
the IP 68 three-phase cable emerges, with an inner lining. On the surface and on both sides it has a tunnel (4) through
which the lamp is affixed.

[0039] Likewise, the said semi-spherical casing (1) is surrounded by a peripheral ring made of black polypropylene
(6) with flat top side and base walls (7) both of which have equidistant orifices (8) which allow for joining and affixing by
means of nuts and bolts (9) using the orifices (10) of the central piece with a cylindrical cross section (11) equipped on
the inside with a peripheral rim (12) that serves as support for the upper edge of the glass cupola (13), with the upper
zone of that rim (12). In turn, the rim has a central grooving (14) where an elastomer "O" ring (15) that prevents water
from entering the lamp, inside of which there is another cupola or LED holder (16) of a smaller diameter than the previous
one, made of a white plastic material, equipped with 1120 Green LEDs placed uniformly between one and the other.
Inside it holds the circuits welded in 280 clusters of four LED each. The union and affixing through nuts and bolts (9) of
the semi-spherical casing (1), with the central piece with a cylindrical cross section (11) permit holding and fixing the
glass cupola (13) and the inner LED holding cupola (16) with the circuit system comprising the lamp of the invention.
[0040] The glass cupola 13 is sufficiently thick to withstand battering and the pressure of the water, manufactured
with a material made of boron silicate, with a flat and bevelled rim, its body having a cylindrical cross section slightly
cone-shaped (17) and semi-spherical (18) on one of its ends. It insulates the lamp and the electric circuit from the
environment. It diffuses the light generated by the lamp, reducing optical loss to a minimum.

[0041] Also, the invention includes a regulated feed source (19) switching with 40 watt continuous current, and an
integrated system of uninterrupted supply (20).

[0042] 12 volt DC feed towards the LED lamp.

[0043] The cupola or LED housing (16) holds the circuitry and LED diode interconnections. It is made of reinforced
plastic and has a cylindrical cross section that is slightly cone-shaped (21) with semi-spherical ends (22).

[0044] The LED arrangement forms a combination of serial and parallel connections to configure the lamp as a whole.
[0045] To obtain the intensity of shine needed for the lamp, 280 parallel clusters are grouped together (see Figure
11), obtaining as a result an installation of 1120 LEDs.

[0046] This form of interconnection of LED diodes saves up to 40% of energy with respect to conventional circuits,
because:

a. It takes advantage of its drop in operating tension, limiting among each other the current that runs through them.

b. It dispenses with the consumption of energy of the resistance used by a conventional circuit.

Claims

1. A submergible lamp for use or application of the photoperiod in the processes of smolting, feeding and optimum
handling of the reproductive process of the salmon species, that has an energy-saving circuiting system, a better
intensity of brightness and a structural design with means to make its installation easier, CHARACTERIZED in that
said lamp consists of a semi-spherical casing (1) made of black polypropylene, with top side exit for the power cable
(2) covered by a threaded stuffing box (3) through which the three-phase cable emerges, with an inner lining; on
the surface, transversal to said semi-spherical casing (1), it has atunnel (4), which permits the affixing and installation
of the lamp; likewise it is surrounded by a peripheral ring made of black polypropylene (6) with flat top side and base
walls (7) both of which have equidistant orifices (8) which allow for joining and affixing by means of screw bolts (9),
with the orifices (10) of the central piece with a cylindrical cross section (11) equipped on the inside with a peripheral
body or projection (12) that serves as support for the upper edge of the exterior body or glass cupola (13a), with
the upper zone of that peripheral body or projection (12); in turn, the peripheral projection (12) has a central grooving
(14) where an elastomer "O" ring (15) is placed that prevents water from entering the lamp; also, said lamp has
another interior body or LED holder (16) made of plastic, equipped with 1120 Green LEDs, said interior body is
placed inside the exterior body of glass (13a).

2. A submergible lamp, for the use or application of photoperiod in the smolting processes, according to claim 1,
CHARACTERIZED in that the interior body or LED holder (16) has a circuiting system inside it (16d) welded in 280
clusters of four LED each.
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A submergible lamp, for the use or application of photoperiod in the smolting processes, according to claims 1 and
2, CHARACTERIZED in that the exterior body or glass cupola (13a) is sufficiently thick to withstand battering and
the pressure of the water, manufactured with material of boron silicate with a flat and polished peripheral rim (13),
its body having a cylindrical cross section slightly cone-shaped and semi-spherical (18).

A submergible lamp, for the use or application of photoperiod in the smolting processes, according to claim 1,
CHARACTERIZED in that said lamp has a regulated switching feed source with 40 watt continuous current, and
an integrated system of uninterrupted supply and 12 volt DC feed towards the LED lamp.

A submergible lamp, for the use or application of photoperiod in the smolting processes, according to claim 1,
CHARACTERIZED in that the interior body or cupola or LED holder (16) is made of reinforced plastic and has a
cylindrical cross section that is slightly cone-shaped (21) with semi-spherical ends (22).

A submergible lamp, for the use or application of photoperiod in the smolting processes, according to claim 1,
CHARACTERIZED in that the lamp has an elastomeric band (17) that is installed on the upper rim (13) of the
exterior body of glass (13a) and can be used as a cushioning and waterproofing means with the central body (11).
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