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Field of t{e Jsmgesdti on The present invention r RCHAEIYH227
aquatic buoys and in particular, to buoys that can be subnersed and

subsequently retrieved, and also to releade systens that can be 5 wused in
hernetical ly seal ed environnents.

Background of the |nventiSUBMERSIBLE AND REFRIEVABLE BEIQYcommonly used in

a wde spectru’m of marine applicaty icate the | ocation of a
particular entity. In addition to t}?&f%ﬁﬁ}e@venﬂgcg? surface, . buoys have

application in th@hegprésenty inventonielates & aqmtnc\buovegndtm@amquém it9 dupys Hptt o
10 Lemove 2 beSbfBRk %ﬁ&'ﬁﬂsﬁﬁ&xﬂfﬁé&i&}&“ anki Y Hl6Re!9s@ARAAEL bt bbe
security of Industrial, comercial, mlitary)
| ocat ed Undgsquamé}ermeucally staled envipppetiinder wat er use is desired, it is

necessary that the buoy be provuﬂeﬁgwuhh of the Inventiont hat permts reliable

rel ease to, and retri urf ac

Smmary of the | nvzﬂl’? %VS dre common 3&8&"&@85@% oglqaiqngtapglé%a&ops&?
t he present mdimtthea tocatitverof d particslat @aaty aIn additionl wassebbr thetwdten suyface,
appar at us C g{#g%;)pthcauo in th 1%0 dy uﬂ@&%&r%ﬂ%ﬁ?t tHe"\6bjb R bdifiE to

j aws bei ng aLS8b
di spl aciag mme sur@a:cazbwwmmr@anuuﬁe%@radsym tReEnhanGing etechipnRiRsssss 20

Sa'g body t? Sgg%efehﬂﬁcSaaudstﬁhﬁ@bmeﬂaamnmyma@@hn&rwm thin said body,
sal

t
to rel ease and/ g(r:l q“@?%ﬁ%‘?‘%ﬁ%%@f“\kﬁ&%ﬁ% (&ﬂa(ﬁ%iet g‘ll%yag? P{)‘?Yigﬁdg‘oétﬁ
forms at | easdang thipdpermits sediabllehrelenset toc and retrisesdlat, the water surface. | n
accordance wth a second aspect ¢ 1&3%@3@% kﬁﬁl‘ﬁ{ltlon there is
va u

di scl osed 25 - a subnersible and Tet oy conpri si na‘g
a spool 1shaped body agberdanaghwith acirst pspegb o theapresany invession; fhere indiselosedhp

which can b ﬁ,e,@tglgi eY Qﬁéﬁg,c m r1s1n a her matlcally seal ed space
associ at ed \?\Illt% b o ﬁ% i p g '

a menber rel easabl@qqyo%vﬂ%a%w t‘gﬂda‘f’% %Q%WP Belﬂ%&f)’éf ‘??‘? 5?611(‘;‘ E{ h{eduflflne
can be attaghémbénd a cl anpi ng nmechani sm operabl e by said

actuator to releas [ﬁ?ﬁndégo %éegﬁ%i{:%r%tg&* from sald%%r bWB@ﬁth:t séa??éﬁn&l on _

noveabl e cl anpi ng ni'sm conp part o
her net i @os eahldofbodw th spofiee sail displacing meaps a%lbéﬁaﬂﬁ@ibé wiithip Eﬁiét h‘é‘b’sa%‘éct

of the pres t e% e{aﬁ? ’be;;?eé rible 3 ShdWS 80 edst one of sald Jaws to release and/or
rieva

subnersi bl elr stem for use.in L em
conpri si ng: retain the member, whergigsaj 8t leas "‘H‘Q\J?‘E{éa EB%P?E&% gqfrsﬁﬁsﬁ?rf‘}éi

signal incl ydaing i nformati on, _
In accordance with a second aspect of the present invention, there is disclosed

25  a submersible and retrievable buoy comprising:
a spool-shaped body about which can be wound a length of line, one end of

which can be affixed to the body;
a hermetically sealed space associated with the body and within which is

located an actuator;
30 a member releasable from the body and to which a medial portion of the line

can be attached; and
a clamping mechanism operable by said actuator to release and/or retain the .

member, wherein at least a moveable clamping part of said mechanism comprises at
least part of a hermetic seal of said space.

35 In accordance with another aspect of the present invention, there is disclosed a
submersible/retrievable buoy system for use in a body of water, said system
comprising:

a transmitting device configured to transmit a signal including information,
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* a buoy WP 3845 %ance with the second aspect, said buoy fur%er conprising a

Aﬁ98700227 .

means for receiving said signal and causing operation of said actuator in
accor dance ~ with said information, and a payl oad to which
an other end of said line is affixed. 5 .(f\lgrrer%Jsh ot her aslPects of
the present in#cPN9YoiR areordgncs wihstheqiecond aspect, said buoy further comprising a

Brief Desgédngtfoprecdivinpaald sighalgmd causing operationfof saild eactusftoreinb acionanics of

the present, inyention.-wll ;now be described with reference to the
acconpanWI&Fbsaddéé‘gngglgﬁ’rﬁgmi ch: .. Fig. 1Aillustrates the use
of a buoy in aacpayleadcie which anwethes end of saiddine ipaffixed. Fig. 1Bis a

| ongi gudi nal cr é%ﬁ?bﬂﬁ? ak’rﬁé?’:‘!g St thé PresbitOivedkiofiiate aldé\disclosed.. Fig. 2
I's a schemati-c bl'ock di agra ,ng)resent atlot?l f the main functional
conponents of the buoy of PPEel Pescripfionof the Drawings Fig. 3Ais a

schemati c bl ocka duaer 6f eabbéiarntsoéf the pedsenigvértion Withhew betdeséribed with

i npl ement the functional con.gogﬁnts of. Fi}ﬁ' 2; 15 Fig. 3Bis a

schemat i CEEFEReR 10t AccomPARYRE Sl D Wi fi ¢ devices within a

transmtter to Fig. lAdtustrates theaise nbabioy int acsbrdange with;one embodiment; Fig. 4

is afront ele [ Vi ' 1S Enri han| pyand a rope
"0, 8 ¢ 0ol /RSB AAPOF e oy EPLALY 2,

shacKle pinin-a Is. a

front Iongitudifigl Zi%asschematie blocke diagram Hepresensatinef tthe rmaipgfungtional | n 4

- closed coifrgdmems iofhie buoy of Figs 1A andFiB}. 5B is a front |ongitudinal
. Cross-section Vliﬁ‘”ﬂf t he

~ configuration;

ineoovt of ri o is'd nBhhA0 SRR Yinn'y3presiion of SR URER Pilin. "2

T

: . 20,
;view Of t

. t,,of Fig. 4 . . .
is a ‘schemghts blogle diagram areseryation oF sPeifE devices thata
vi ew of timplemehtahefunctional components Bf Big.@;i s a ri ght side | ongitudinal

of F ) ; ] an undersi e end
cap as viawersmiltontp benused; with thejembodiment of §iig.345 54, _ Fig. 7B
s a I:II de ] a}[’VhFiQI.S aris af‘/ﬁléﬁts/dlzlﬁﬁgn\gié\b d;%%eéﬁg@ﬂieﬁﬁdiﬁsrﬂf 2 Enhd cargzn?% tope
vi ened al gn e |line -Vl L of Fig..7A i gs. ) are
per spect is&g?kls@gq H’rﬁcﬁﬂﬂiaf’ﬁ‘b“%h@%se‘%‘?odbﬂ%mbuoy body: Fig. 9is
a front el evatiPig. $iAeiy ofroat foagiradiralnarodsesection wiew of thadirranpement of Fig. 4

1 accordance W odi nent ; Fig. 10 is an underside
* & bR g

Figs. 11A and 11B are

" perspective andFigotBoma/frenslongitugdinalicsesstsaesjonswigy: ofsthe arrangement of; Big. 424 | s
© a represeptAfdfen cdhfigufaibfase assenbly of another embodi ment;

‘' Fig. 12B 1| d id f th d f Fi.g. 12A:
: F: g 13 ilssaapeg’gpgr&s#\?g qﬁa&%@ﬁ{ Equﬁ'ge%‘%g&a‘g?‘ﬁr?lfg}fe ?rﬁgéa@ﬁbodi nent of

. Figs. 12A and 1Rig. 6 is a right side longitudinal cross-section view of the arrangement of

25 - Fig. 4, as viewed along the line VI-VI of Fig. 4; _
Fig. 7A is an underside view of the end cap as viewed along the line VII-VII
of Fig. 5A;
Fig. 7B is a fixed jaw insert associated with the embodiment of Fig. 4, as
viewed along the line VII-VII of Fig. 7A; _
30 Figs. 8A to 8C are perspective, bottom and top views of one buoy body ;
Fig. 9 is a front elevation view of a release mechanism and a end cap in
accordance with another embodiment;
Fig. 10 is an underside view of the end cap of Fig. 9;
Figs. 11A and 11B are perspective and bottom views of another buoy body;
35 Fig.:12A is a representation of a release assembly of another embodiment;
Fig. 12B is an underside view of the end cap of Fig. 12A;
Fig. 13 is a perspective view depicting operation of the embodiment of
Figs. 12A and 12B;
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Fig. 14 i swossdmentic electronic circuit diagramof a cont rEﬁT/éV%&/@ﬁﬁ or

use with the enmbodi ment of Figs. 12A to 13; and Figs. 15
to 19 are flow charts representi ng nodes 'o?'operation of the

arrangenent of Fi gs 12A-14. 5 Detai |l ed
Descri ption 14 is Refchemiatig electrbnig. cifohit diagrasi of wetoptrolisystemn fonmge 3

i's shown in brrer te [ hel d under the surface 90 of a
body of waté‘f‘ @‘ qoﬁéme%qfclﬁge Ahm%m enbodinment is a_rope 6

connected to a negfags vaSytm Sy are flow| chagis ropresenting Jnedes Efeﬂi’em“o“ ghithe
As appar ent SsUaperpadigtate 1, the negative buoyancy of the crab
pot 7 10 |§{-8ﬁ%¢§gt er %ﬁgni t ude tﬁan }t HSJ%oslal ve buoyancy of the crab
pot 7. 5 - Fig. 1A also s Win aretrievable state 2,
\t/)meregyht he L ope Ekdfagm to thﬁeIA,aHpm&idlet)obumymnduby @nist shewnuiny a 3ubfMirsed
uoy as thus cen to t [

pos! 1 ve. budindy bortteneddidst s, sy 59,37 3 Bbuy”br Walkrdl £ Sytith 1 i
pot 7 by thembmnanana-a toped connected o ponegauwm byeyans peyleeddinpthisacase a | crab
fisherman 77t 9e|A§‘g¥ﬂa??ﬁtq§%ﬁ1QH§s1ﬁ)rﬁersed tate 1, the né:gaﬁve Eﬁoydnby'%f fi! @8b pbe7

buoy 3 in greater e _subner sed connected to

the crabopotis of greaterynegnitde thanthepasitive Rueyascy BgERF g;ab B th can be
manuf act ured of p%gelmvdlﬁﬂﬁnovmth\éwwpﬁ g rafleﬁw@ﬁtam haﬁherebyrﬂie&npab has

nmoul ded abouyt I ndc | pi

al um ni um g’ﬁﬂn a"""roé‘feélaée g’é‘pﬁ% CMOYT% ﬁ@ agn;{l)\ it eagce?x];(]ig es a
end cap 16 aurfangsd dfoths upqtelr tiua to atseaeﬁtwm buomgy The bup 3thm¢\$r démlaﬁ!és
a blind holl :M??E t

rel ease: asse%ﬁlm&%&) ouse | C §§ d&aotggdmg cht Ebg}gﬂ%ggréﬂ'@ved by 2
The end 1sap fisherman Gﬁé@elmgplér’fh® - annul ar channel 91 within which is
located an O ri ng 131% 1‘B‘hmu§ﬂ9&te§m&ﬁ> nqh Lgﬁi@‘ieradétiﬂ ewladinphetsubmeRad state 1

dj t the O- 7
for med i 't eonBRed &b dheprabront 7. T g S FOtARcor s HAEY bFT Y. et ChEAE
and the e Pdfllﬁmﬁ,&umdoaﬁ ptﬂyahj’ﬂenerepolypmpylene or otheefplastlcs mtea@b.l meuldedabout
ingress o ui d t
arom s to t ey Rsicel At Sy BanatsF of altiaipio? 4id £ E“"Qissg‘f“é‘m?é
f r om coracosi Be releasezassemblyaydocludes aprd c2p 1 @rgqnggi i 8¥RPIELa e P’b"’ﬁe‘"ﬁ’e élase

?ppaéat us geT ReUhig S2dErmRe a@m&ﬁ@fdﬂr esdblsﬁnﬁﬂ albexsn@wl it o wathi@mdich the
i xed jaw

the rope 6 is
fixed to thefeiﬁﬁa?aiﬁeﬁkblmééﬁgowaémg whiich k‘ng%?s ef‘ﬂ‘ggﬂ L% The Iroope 6is
i |lustrated vvound Thewnd tdpe 16ohgludes ar periphenajt bmnular chanpelr 8% pwitkinnwhich is

maxi num oper.at i onal f d.
After being ﬁtﬁﬁ a&r@&ﬁ@] 7% tl?edgﬁ &awr@gu‘% I on ﬁpio?u 6rﬁ‘.é@‘:agjacent the &=
tied or 85 uingdPvandearsanged 40 ;engm%n@mplememéy tygad &{MH@ the ﬁpébemw)f they
free end 65 ghysd BE 1RRKIs Gmanner tHeeDng 179 chn@r theteh@ rcah SIS mid%rwdieﬁmettchseal

Gt ai nl oss st eftiinagaiRst g ingress Of RBBY, HYAPOERL AL ig the JGFIRG of BT
arranged to @anpgabahuy pfqteduthedorhtenm&heremﬁw(eg the release assembly 5) from corrosion
~and damage. The end cap 16 also includes a rope release apparatus 83 having a rope
so  shackle pin 20, a moveable jaw 28 and a fixed jaw 29.

As seen in Fig. 1B, one end of the rope 6 is fixed to the body 4 by means of a
knot 81 or the like. The rope 6 is illustrated wound around the body 4 for a length
corresponding to a maximum operational depth of water in which the buoy 3 is to be
used. After being wound around the body 4, a free portion 64 of the rope 6 is tied or

35 otherwise securely fastened to the rope shackle pin 20, with a free end 65 of the rope 6
being tied or otherwise fastened to the crab pot 7.

The rope shackle pin 20 is typically formed from stainless steel and has an

integrally formed ball shaped end 66 arranged to be operatively fixed between the
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noveab| WO98MF18 - and the fi xed jaw 29 in a manner to be de"s‘E‘f"f‘H%séP'mf’he ot her

end of the rope shackle pin 20 hag _a ring or eyelet 67 to which the
rope 6 can be tied as Il lustrated. The rope shackle pin 20 is either
retained or released fromthe confines of t he mpveabl e jaw 28 and the

fixed j anpvesbledapetfiang themfisedsjag 29 GR a Mannes| tg Recdasripech o Thesothey endef
obtain tdﬂ@ rsﬂ;@eﬂ@kwpﬁpgolmr@rm@n@r ayawsv noFwBich 1the rope 6 can be tiedTh¢ Ni Ng

gimévn;lo h&%ﬁ%’r 5.53 TOP% & c}( Plé'rﬁgg el Ttg}negﬁpﬁ\ﬁgag%g %g}‘eﬂ}?c‘éﬂﬂgi&?%ﬂ ng a

_rl_ ﬁal - t i 'Re moveatdé javk 28 andahe fixed mé9ad¢pmﬂmki 01?)2 sr}aamdf ﬂlegmlﬁasaumeﬂﬁ:,y ELOS
e po [ ,@Sﬁl e rope rel ease actuator

102, 'ﬁ‘%e&b‘i@}ﬁﬁ? Eﬁanggﬂ?rcgﬁﬁgﬂgg@agnh% ’%e Iél nal receiver 86 to

pr ovi de the néowsingr powdneligr P, fibe Telease upitolfr includes a power source 8%  ope

rel ease Cf?%{ay%&ﬁvéoesl & dmeoast &3l |aYt1ﬁié?n83@tp?€fefa% hﬁc&g&rann a rédSERd! Y
103 as I C I s mechanically

t ed an arrow 104 and. t he gear
connect &dpcky @Betrﬁléa#eoifé“q't%‘f gg%*ea%f’pﬁzﬂeé'? E’gfy The power SEce; B s
recei vercoifiedted foedchgefr the rbpe relesse\aetuatore 103, e;lhgz timexr&h)itheé ednolisrass gﬁ"d 15 g
cont ai ni n r 83 is desire
Cona M8 sighherBldnls RPRHNAER reBRL SN ATRE AR Biie 12| © ccenbly
103. Thi s i nf dFheatrope releaseoncme@eptl%nls gnechagically c comnestedattedtlieo gehe
control |a§§en§tﬁ o3 R EE%&PB&% :«ﬁ’?olem and theCg¥at ra9§e'nﬂfly 893138 lﬁéﬁﬂgb@é!fd to

manage t Lration of th buoy t 0 contruni cat e speci tinme
Wi th thé’OPF?Pé‘?'d BQLSF%“‘\RHPEWQ BaSS@PB%FtaB‘St% rope rel ease act uator 102 which

20 can then ammgmltré@mass @mﬂéhnedlteiie@awb aeagmélmhusnu‘tcbe sfgﬂ@les3
* rel ease %Boaratus to the ro eas uat or

62 B SORRANBE Rotiron aous guben eS¢ HaRhed Snbdtint DBS K FASERE ¢
ei t her tdamamlnby tiiel rope gBleaseaactuator 402 vimtheegaar @ssedthly di03. This bgfotmetmm mer

84 via aonC ﬂ Wfﬁiﬂéy cSﬁHﬁfn?éa'téﬂ td B Shfthder! s> Vﬁear&%‘ﬁe{%ﬂg e Tl}e
act uat or CCUFS n pre determ ned tiI nme_has been reac e
~hours afqoéﬂ’oﬂg 83l q&glﬁgefed @rmyfagzéh%‘ﬁmése?n ef theBuoyo3 apd te cqrgrmnwa@ra

: harvest |s|i)g<:1fi§ ti6s witthe tibid 84 in whitht tooddneite &fe fopealelease petuatbt @02 aviiehise

P orel f 3 wh d

| esping eanah ol 10k 08 SBRY ab pd aoeorfita bt PO ICE Sl B9 2 o5
is confi gured The rsignat ao thee roperaiclease) aspuatert i1603 1a fagtuatee thé nope retease
source 45% cél{‘bé gigus&arﬁ Liddr oAD RbRubiN: BN mpeoﬂ@cmggg of

: depletio sutfi event operatlon e act uat or
cont r ol Ihé‘r ﬂ%tﬁ%ﬁf §$u‘§'é ?é%oé‘&%‘émé‘f 8¥he eneralbt,og,l'ne?,mgg@,le,tpt 66@3%‘[?@*1“

progr anmRéhatdrE2 Scdulf€ whefd pfetieftaminvadt tlb}eelﬁasrlﬁb’tﬁh%dcheﬂu(ég 72 hox@mﬁai i on

he b 3 b d th
Rt oo belti Sefoie e, (0 1R At 'RriteS 1q pry o ¥ en Rbvedfing oF aBiRl; TEE"
acci dentcmlntfoﬂsxs 85alis ealshyopdreble to cavabi raltq,set of other buey 3 Swhbreoppccaﬁa: on is
assi st edy ﬁ%&@@i&&%@hﬁgﬁpﬁ% tESr ERampIRN i ¢ el ﬁrefe?ﬁecfa&ﬂba&iﬁleﬁe TR 84

being bidirectiaon g% e cont; mterrogate t he
time or qonielle&iinicegiisered © monRek thes Ferpaining GRS WA ! GRe ROWEE o

provi de goafcea®s S itha®in 3h€) 80dnt GRat where the power source is near depletion, sufficient
30 to prevent operation of the actuator 102, the controller 85 can cause release of the
buoy 3, even though the programmed time in the timer 84 has not been reached. Such

operation permits the buoy 3 to be retrieved, rather than lost on the ocean floor with no
power reserves. Thus, the buoy 3 can be protected against accidental loss caused by the
inability to operate. Such operation is assisted by the connection between the

as  controller 85 and the timer 84 being bi-directional, thus enabling the controller to
interrdgate the time or time remaining before release so as to decide whether or not to
provide the actuation signal 69.
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Fig. 3A ilwossmsiées how some of the functional conmponents of PEH4UPHIRALe
unit 101 of Fig. 2 can be inplenented. A battery 10 is provided arranged to
provi de ~ power 78 so as to operate th&-rope rel ease actuator 102, the

| ater conprising a notor controller 9 and a notor 30. The battery 10
al so provi des povEig, BA tillustrdtes howc somensf did éunctidnaihicoimposems rdfi ther exledse

i npl ement t‘gﬁets{;digﬁ% ﬁ)%?sgin BQY; H’P C?r&geﬁftéfe s Biue tery 10 ﬁ o@ﬁ%gré}ﬁrfgred% pro¥ide

battery 10 power Infra-re
infra-red tpoaesrd& seens 61 operdteatheanope Jelease agiuatoe r10?6 the Jatesr @IAPHYNE GBSk e

battery po troller 9‘”91&‘ Quﬁm‘i@f" 50.5€ 'ﬁﬁat tt?a’i&ér;‘ i fee, al§d"§3r6\'ﬁ1690ﬁ6‘®é10|789rt043

is prefera configure en or onI Ilsec of, each
second &f r@&FoqqnffﬁﬂeSﬁ% I’i"hd?b b?r?%% 9\%‘1 '%’%31“ ﬁ’é’ﬂ% the HEE AP
response tidfd dontrotlet 88Dl 'Bhé)bﬁﬂtét | 1@nals® IpﬁdeﬁSpcf:\Oér to an Imfsa}ded receiven\dd, an

Cocer e t nanfraried syt Sk e cdubd b FiEL Y8 ﬁ%ﬁ&aﬁ? BV Biuted power

associ at ed andt thus hmasimjse|bag8ryi dife,o threumicroconkroltert A2 is preferablyoconfigused dp

43. Subj eCtaﬁ] V@ rla?HIlli} de b ead EE&ﬁﬂ”Bf Pdd1 Qfmél?’ Qg Bﬂ%bfa‘igemem
e I1nfro a

content of rma i on, m crocontr hen oper

si gnal 1ohe wbltlférpl’owdmgcwffl?lém espanspitime for resr@}ﬁwécqneaafm@g PEqVigRs £ mipimisedn
enabl e a NMyRyerddnk Ignp&ﬂanergl sed The output of the notor 30 is
mechani cal |'y conngct ed. to senbbé 103. to causgge tBlerat af
the rope rel ease e ggce fcﬁpn HEPolq LFee8 & THEBOSH ﬁap%;%ﬂg:
cause the ninfmxre&@slgml Gﬁerhifmmauoneassocs&tedonmiattmesigmlei%és oo awpicatedf tot the
gear 20 asge &B’#Gﬁujo?lﬁr A tﬁﬁbercf’ tfl@ ﬁ@gfa grgft H'gi ﬂﬁcrozghéol'i&"% %ﬁ the

ability allo eapar reset after a
rel easivsg opomtent |q5rthmsfom%tw1peth$ mlﬁmontro ler 43 is then oméahw 49 sigzal ths mefor,3

'233 a SItOﬁC' fé(ﬁm%)tnéﬁggﬁmﬁtc&@ecthﬁx %W%ﬁ&ﬂcﬁﬁthtéh(éﬂﬁble a mofdY 3ot éiResisan
o the acoustic e receiyer acoust i e recei
conprises al BP‘BBhgﬁ °'f@°tP6|L58 H%E@FW@ erFoé?Bﬁ?}g‘g f‘i:lvg‘ae %Iasse{rﬁ)éy éﬁéé‘? RS
out put of 28peratidil of tiesrdpeareidase mpparamust83e Mher mowntoonkroter $3hasi thevahilityuto
nal cond C e (.74

it 7o st Bl nSlof (3653 operate, Bk 8 LS Shieeke, HBYmentof oo ?ﬁ‘;
ar r angezeent assemblyr é@&)@éﬂ )ﬂlQ rOpes ﬁ@lGQSécPoP@ﬂ"gﬁﬁ%ﬁ sé‘s "Biis d’&g%ré%i ability allo‘f’%lf‘éﬁ

to Fig. 2 Cﬁﬂm%]eﬁﬁ?éﬁﬁé%iu@% td1Be r@eELhNE a FéeaM}@bﬁdﬂﬁhdiﬂl@as &e@embmedsed

d Th b
gpegcrat \g?ﬁne;\ed t : ﬁ; agnlcg%lﬁl"s‘&@ﬁ%raéé In |assﬂf8§1f°r %ﬁg‘fg?%l?é‘t ﬁ’ﬁ@&?’ﬁ'ﬁ‘&& arshsé’o%‘oy

3 has been by bﬁ%ﬂﬁ&tloﬂrw fo the acousnice diaae eecedteri 26 aTheacdesticr wadve receiver 76

Anot her ar rﬁ‘?n Blilﬁeér ﬁ%h&g %gforslfa\ célog‘% nge%.cgustt Caﬁgﬂ%l EE e@el:nq&'i' Qﬁﬁﬁlg% 0

"1

the microco connect i on ransmtiter 60 is
confi gueeed which isdransfesved tof thermicrenontrollpe 43 atiy Nﬂﬁqu& &tgpﬂeccg@m@ung)p S

remtely t rﬁi&ﬁf&x%%sdde‘ié&ieﬂlaxﬁﬁlf?é 71d'a5ﬁlt§15 g9, hr];réﬁhﬁﬁﬁ&ms 0a Eieﬂacto? 74 hﬁme
the transmtter agﬁdﬁﬁcon ur ed n'§ r ansmi s d&s o
both of an f$AOMEL (/S % GGrangementy the f"—&é%%lﬁdffﬁ’és“b‘ﬁte h%gna 3Ly
appl i cati onrelation to Fig. 2 can be received by the receiver 76 when the buoy 3 is submersed
under water. This can be useful if an initial program, which has a predetermined time
so for release, is desired to be changed after the buoy 3 has been submersed, or if
immediate retrieval is desired. _

Another arrangement shown in Fig. 3A includes a transmitter 61 connected to
the microcontroller 43 by a connection 88. Generally, the transmitter 60 is configured
to allow information to be returned to the source of the remotely transmitted signal as

35 discussed in relation to. Fig. 2. Hence, the transmitter 60 can be configured for
transmission of either or both of an infra-red and acoustic signal, depending on the

desired application.
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Fig. 3B WA renote progranming unit 42, typically a hBOHARYP2EL, ¢ abl e
device, configured to transmt the signal 53 which can be received by the
si gnal receiver 86. The renpte programm ng unit 42 includes a-

m crocontrol |l er_51 Bowered by a battery 52. Atransmtter 49 connected

to the microconfigePBeshows 3 Eemgte &ﬁ%ﬂ%n%ungnﬁ typically griandsirld portablee f or

recept i ongeyyeet N@nfighred- foe tranggiei thersigfdl B3 Adiich lean Sw! received b}ﬂﬂﬂ&@ §x%ﬁﬂl ver

76. A user in éTa 54 | al so _connect. qz | e m._crocont r?

enabl e pr’i‘f‘ﬁ?‘&ﬁ"né %ﬂg&fm’}go\"?‘g g5c Bg S, myGEqcgptspller ﬁapPWP ace

54 can by albaaenypiﬂ atﬁe tlanSmimh 4faconhedted to e tiicrogontndlter ndlt isoarrimgeidhe

hunan o era SUa. tion
p ) gﬁ%?lgﬂéloﬁ ?llltabﬁ ol fg@p‘%n%&r ﬁ@']ﬂﬁg-r&l 'V%aésb SRd/8Y (tjﬂen% Iﬁa

about Jwhat™ curre rea
pr ogr anmewave receiver 776, A USEIr WFqli@chéﬁ/ lﬁdﬂ-ﬁ g(ymeﬂteddoghe |IW§IQ§>§IIW@11€rt 5173 t0

rel ease agmedpbgrantiiihg b@f the m1c9&%ﬁ&b9&d51 fyJan 6palaaws trhe lﬁepfaeaml&nf rom
whi ch the battery 10 i.s rted and- of f r%?or rranged

ext endi ngiREPPRTAH @ @Hﬁh cP&B r ‘EB“tBég t'Efor@éBﬂn |1W E‘"Bﬂ‘ ope PHBe
rel ease 8@1‘51?’&& Okcré€i? fonolisilly ursplayotmforﬁﬁummdamtelvﬂmt r ni edng) mdrrérﬁl@ bot h

of 15 whi eat n Fig. 5C) formed in the end
cap 1% ﬁedéogvﬁgég‘lﬁscgir%aﬁ& %Igg @Etg@'afily i ncltudes at | east each of

t he si gnal receTmmﬂngBmOWt ke Figs. 4niOC|SBcu1ﬂUS¢1\Pd, ethe4releasd assemblyt 6r can be
Subst ant | SO SFie. f shoys f ISR 15 RERURCRIR: Siher] 20 L HRORED 3 fores
strength off degst Hearmgeéeﬁgftepé ngnﬁow the end capriat Aérbena: seamoinobig. dnt i ng

o:‘ ot hgzr1 HheTBpd edlése abuaton10? indludysahé maer 30 ané ahasdestbnicd dﬂmemﬂwéﬁxl 6f base
pl ate t

’ I t. di t I
o et el 2 L8 S RRICR SSChyn i O 5 T8 2
wi || be | eeetromiessunit b$. typically Tinglugesirat deastndsich ofd Bhee signald sedeivem 601etlrmt or

30 and i”ﬁldﬁ@tﬁ]ﬂ%ﬂ%@ﬁﬂdﬁﬁ“tﬁ& %ont?oller9 gear train 33, a wormwheel 19, a

gear whee connect Qd) 24 and_a 25 gear cam 25. The gear

bracket 17 is afrdatub 455@?&% ﬁé iy, pifixed 40 g substantially disc-shaped face biQyof thes  a
nmount i ng émrtdp 16§ Wﬁr@m@ btréﬁgﬂxdiﬁﬁgofor&ﬁe%ﬂ dap ahd larsaead f@ﬁﬂaﬁd)ﬁ(%i' e the

brack 30
e ar PangBrah e iGiRps, A mymber of aperpnts % B o s dSBegl o

Movenent platet Bk tgeadowt pmtms@ﬁ ofncampanedtsi inokidinge theomot3030,wirek histé % dmil seen

di rectg [ oﬁblghﬁ)tzg db%é#%%er arr O\EI%}) %@8@&&%};‘3} dt% 3d‘2ﬁg%§ﬂrillgg%§£ér %éﬁcg@fﬂtjy
drive The,igedr apsembly 103ecxtends fram the mefer 36 H{dﬁﬁ)lal ggar dracket 17, a
interacti hﬁﬁmesnatmnvmem 19, a g&aee&heépm,n@l cbﬂ%cﬂﬁ@&oM&ﬁirodﬂZ@lah@ S a

tat d t . f t t 30,
O LONSL LRI e 5 EBENNA ) ks o 4\l VD DR 58 20
has a mai provities ta Bountingcfacitity by dehichh tltwghtomrﬁé) cin be/\posmonedmnd fked w thgs 92,

seen in Qithasaonhaied with the gear bracket 17. A first
end 12A o?ﬁﬁe&nkg?ﬁsﬁm# 7b| s held.in pl ace a first external circlip

13A. Referring A mainshaft;of thg motor; @ it arrangeds tomirive theegsakitrain Bar wheyy thes
shown, t hfoRsCoOds eirérgisd. DeVIBYement of the gear train 33 in turn drives the worm

3o  wheel 19. As seen in Fig. 4, rotation of the worm wheel 19 drives the gear wheel 14 in
a direction shown by either arrow 58 or arrow 96, depending on a polarity drive
provided to the motor 30 by the motor controller 9. The interaction between the worm
wheel 19 and the gear wheel 14 alters a rotational movement of the mechanical drive

output from the motor 30, from an azimuth plane to an elevation plane.

35 The -gear wheel 14 has a main shaft 97 which extends through one of two
upright wings 92, seen in Figs. 4 and 6, associated with the gear bracket 17. A first
end 12A of the main shaft 97 is held in place by a first external circlip 13A. Referring
to Fig. 6, a second end 12B of the main shaft 97 is shown, the second end 12B being
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ext ended twoosglsidohe ot her one of the two upright wings 92 HCHNBI&AR7
bracket 17 and held in place by a second external circlip 13B.
Returning to Fig. 5A, the nmain shaft 97 r€-seen in cross-section but beyond
t he gear wheel 14, so that gear wheel 14 (seen in Fig. 4) is not

appar ent . Thaemdedrthboughsthefothed Dnbaxf the tvem ypdghtiweings 92t ¢fcthgegear bravkes 17 @nd

ci rcunferen Qf LGh ol be operatively slidable inside
t he conrod ’Seﬁd\)k}‘?pﬂ?ﬁ’g da;sseﬁaféé ggtgﬁ%f F“%}é"a?%f 98. A, dowel pin 26
provi des a secondRewchingdg&ipfSAnhthednripshafp tl@smeln@dﬁsszﬁcflengmbewnd the

desired penguughagt i QNse thak Raf GHeer 13%seen in Fi%{ 4) is no® a?pﬁﬁe_nﬁ.eé’ﬂhé indihg.
5C, the end cag 6 IS mc ItEEd froma so Igir?tlhoc of .10 ﬁé&‘l%‘s mag_er |egl,
such as TUHMVkASOPT Bangiranged therePp (he 8545, F9m £y P SUCPIFTERSS PF ApiGlY by atrang

pr opgrt i.esdﬂhﬁé\ o@ai_?maryi slidable Bisizifecthe Cotwexd ZAintithbthe aidboft 'athalleb&lwingrQ&I sA
may be used, . Mac r -

Wt ot e nilowp! B 2 grovidbsy Mol dndfiortBe ciBe Fiioll 9 ob Mfe Mol 293 gite 2
preferred edéesiridendylumhmotion pé theycanned 24 transl ucent -and the

machi ning of the w&ljesd Qe H M. 25¢ NiHe S &ip 36GS mdthinel AbmMal Wiid1Block

infra-red receiver 60 and tra er 61 are posi.tioned sych that the thin
sect i on1a 11plastics material,asugh AsoW s ‘}JM’QIA’@@?’{QP& l(l)a;v,g&g tsHPB%lgHuRAFﬁsﬂFFndy Fexitle
bi - directio ?épegdikfsr ﬁhé@dppropria&ty’r'@iuéd.ca)thérna}iﬁbh: Subistitund acserids nsayebe used.
Figs. 5A, 5B,and 7A,. a sensor_ | ocat ls OV

exterior of 1PReMAFHADE 9k SH%rCSQ/if?ref?{gghgﬁi g’%\ﬁ 109 lé(ﬁlgg{otgggnngﬁ?%%%ﬁgt 0
so as to preleeronits snarule $06 afe situatedhi In e qreferred iembodiment, fthe pelyethykepe is

under pr esswfgéluéé}}d Wfd3he ﬁﬁﬁhﬂu&agraéf He! el $06 TaYEh (e ot M8&tRion 111 at which
The end cap ~1 S al so machi ne romits operat|onally exposed face to
define 15 theniafragediseesiyenfhand mansmiterlagre P§§lt%§’n5%§tﬂb§1%émﬁ fhin sectign 1
exth eri gr “ekdl)rrﬁ’spuild?ﬂndﬁk{o §14Tg§& sm:g,e PX) t Bgobgixedhjchw Rigdi_rémigm_@m infra-red
other by a sloping face : machi ni. ng. .. OUfr t iy X€

creates a sif GaLOPRY, céﬁﬁﬁlfeapleaf?ri %éﬁ??&hlzﬁszaﬁ}f %%ei}%afgé’ flf)ér%{‘ . Hich
is sufficiempldty 15hisnpmowided atoupether exterie obvhb|veiniewy B4 tto previde apechgnical
flex, whilst_. ' | cd s Vi nagt

di stortion g?mgﬁrﬁeer&#tg? ?%Fge&% ﬁgr %gﬁ’%ﬁ‘m‘&%ﬁ’?ﬁ %Istgk?? f(Z\ixé:}t:ltcia(c))lfrllsl ngdﬁ? ﬁ)er fjr%?/t\/urzta&
par t i culzar | pnderepresswes fouad af depthies welf aginadysrient damagessyres at depth. The

CEaSSih_S base pl at erjglenft éapCleees 410 hiaehihéd Eroki &s apstasionaliy exposed rfagenfoodefiney
the thin section

2.. T opi ng face 108 L OVi t '
bui 130w mogaBpiiew (Bl epdart 55 a prc oxderind o o shigHoR A B on
m ght ot her wneaidenby lohe fikdtkjaw 29, amben she othet byavsioping fa¢e 108 Theemaghinings.
mdht oL et : : : ‘ . }
channel | 115 PRUDHESifed BY 28 cflies  ptEnfoN é‘é‘ﬁ%‘ﬂ?’éﬁnﬁeﬁ%ﬁ?’_;ﬁ?“ e Bicedito
pr ot r udesf r ovirichds sufficientlyibisi sp atocpesmit: the movableniavs 2 dapsi iewbnfles whilst
the conrod 3gys0 saficidhigathick kb easi i) a0didactifes dIBSARIE of a0hes failiresthrough

TR, 00 e Aot S 48 Ao BHGRHL i combPlr Bl Bl

the need f orpressurssabi depthal ,Theuthassis Hease oplste]1 attached stoathes face 1@ assistst by

flex. - reinforcing the thin section 112. The sloping face 108 is provided to discourage a build

so  up of debris (eg. oysters, barnacles) in the end cap 16 which might otherwise inhibit the
operational movement of the fixed jaw 28.

Formed in the movable jaw 28 and extending from the face 110 is a blind
channel 113 in which the drill blank 27 is secured and configured to protrude from the
chassis base plate 21 to be slidably located with the conrod 24 so as to cause flexing of

35 the movable jaw 28. Thus, the machining of the end cap 16 allows the moveable
jaw 28 and the fixed jaw 29 to be integrally formed into the end cap 16, thereby
avoiding the need for a movable seal, but rather a seal that is able to resiliently flex.
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As seenWOISE® 5A 5B and 7A, a fixed jaw insert 100 |spc§(4%9@f?8@7to t he
machi ned part of the fixed jaw 29 and g novable jaw insert 99 is attached

to the - machi ned part of the novabl e jaw 28. The inserts 99 and 100 are
typically formed of st ai nl ess st7e afnd are provided to prevent wear
to the faces ofAst ﬁF‘énj BnEigsg Sén PB and pkfh QrﬂaWcE’ﬁ?”t oﬁgﬁtaéb?ﬁ &etthe t h

gze shac a%hﬁieﬂ t oﬁ&hsdml javdt:EQSand?i\ rﬂMbgdBJava msertI I99 eneef&eniedem rﬂge ?/lm d
is nou r’ machj,ned into engd ca | ows.the

ond 86 ofmachRelgaE Shiteanavabic i 28 o thet Blertod e 398 ke Waicaly formea OF
nmoveabl e siadless steel iand ewre pBdvidetditat prevéntxechrjtahe faces of eQaws |28 4 29 éral 66

i s guide r al o},
casteq e, trpod Soniath %“ée‘%‘% sHOE P 267 AL el i Pt A8 .08 D0
5B, the redessedeenteys¥aid §4 55 goukded orsmachinedhingg thepend cap lﬁwhlnlg allpmgthessed
3?: 2‘:‘: 't ?gansl r%;\t}zsm&f theStopé Esggva%éé mt f@t&@ﬁ{"er ﬁmﬁﬂ 9@%@5&2@ file in'&vé’able jaw

pr ogr essdesefiod? ang th%\%éﬁ‘ﬁ Jaw dpsert L&) hﬂﬁ h@ﬁrf‘d\de&r é‘v&f‘ﬁ?‘raﬁ’é PP%)‘H‘PP?% into

posi ti on pidee\iftet fralélfing alongreslot 94 napessed into thefixeCjaeninsére 100t at i on of t he
gear cam 25 T t S C 1 Onr

the dPrection %w tgoﬁg 3B q;hglrglgist%uén g(gf ﬁﬁﬁgfgét% %ﬁq Lci ng
the dril Iwith arprogressgd rotatiomwishe maip shafti Yy ofi¢hedgeascwhesl Bb (Fig. \A)rmual

pi vot poigg %ﬁﬁ&? showP H}fﬂkrdr?o\ﬁ‘%em?ﬂtﬁg SSBr ﬂi%t ﬁﬂm Qﬂh?tsm\ﬁ 'brégl'fe§§eﬁ' ot

nmovenent , e novab fromt J.aw 29 so
that the abEWea HAH of Bi smg%br%alp% ﬁemelasswmq shown in F meﬁwggg dR the
novabl e Ja@%c@&ltﬁadotaﬁ@nfdfkﬁd ge@VeaRD25 Ti‘lﬂumb:hmtj c&uséé& dﬁpheélﬁen'i(bf wpeen by

b 18, ot 24 B e iteeith shelin 85 3ec? 78 Which b ien BN b et X GPwiadthet o1

30 secondbe drill blamm% lofitke movaklatiaw &8dih thtdirbétign haA vmmabpwndpoms i107ence

of the e tﬁﬁr}na% deab ¢ E@a%h ' 'Thu th@ﬁfﬁhﬁ&{}%&&%eﬁ ElePM%' Y,
t he noveabl e | can he reset éose oSl Sr}
in Fig. E!’A@SFﬂ@maMféOIBﬁB‘ﬁ tixed jaw 48 SM&#tEer% -"g‘?cm"e%’r %“Pﬁée‘?%?e Eﬂrat.on

. of the mMih@ktominesdTi the nicvdblesiaw 2818nd thedfirnedjaw2% hThemiovabledhiv 28/ isi leld

o o gamen 3R o S Bl el of e gear ety 1037 e W SRR ohteg 5

si gnal t aquatter wbrosinglerevalltion pgogredsinnejiist deschibedris, appyoxinftely ) secondy,aw
28. The pomth lpm.fa@i%erofjcﬁe AR %ér%r FRIBM RSiIRAE S baé%ecag ABAATRE iguch

as a 30 nagneti an optlca svmt sent from
t he posi tth@,prcgfgqg@,,en@@dlment t Roxmallys dhe moveatd é’ﬁ“th?é'eFFélhi‘% H’&‘Pt'ﬁlg

(Fi 9t 5B)cldr31b%§ pvsnnmeﬁm i Bip.t3re fﬂmsltlt\dt Gﬁbtnh osmcﬁhﬁv\lﬁlg SE-bg. re5é¥smg thee
osi tion shown ons (0] 1 S n or.
(P 0. 56 TafRHOR f e b 0. which SERFFER iné Forpintof of "t sy 97 jp o Bt iod”

r et ai ni nghown bycdu'eom%eabl e jaw 28 in the open position shown in Fig. 5B.
The motor 30 (FA begr
%os%ﬁ%ﬁnscfi‘rl% 'ﬁxed téﬁk 8geawh€am4 s sEutP eres?ng fprovided

desired to reset “‘to the noveab ac o) 03|t|on Th|s
rever sal t@fcqlh@uh’éﬂ@ra%%stglﬂl% mﬁtor H‘é’nﬁ:ﬁll‘ﬁ' g

rotating jaw 2819T%br;ﬁﬁltidhnse$1m\/\08 lR3n de rforméd of by sulﬁﬁle arrafgefgent @udilﬁhsl an to
the 30 rﬁggnﬁceltxglil a'tt 'switch 09Vémn o'prﬁczlizl' s%vncﬁ "A signal is sent from the position sensor 18
to the controller 85 when the main shaft 97 (Fig. 5B) has progressed from the position
shown in Fig. 5A to the position shown in Fig. 5B. In response to this signal the
motor 30 (Fig. 5A and Fig. 5B) is stopped by the controller 85 (Fig. 2), thus retaining
the moveable jaw 28 in the open position shown in Fig. 5B. The motor 30 (Fig. 5A
35 and Fig. 5B) can then be reversed when it is desired to reset to the moveable jaw 28
“into a closed position. This reversal of the motor 30 results in the main shaft 97
(Fig. 5B) rotating in the direction shown by arrow 96 (Fig. 5B) , so as to return to the
configuration shown in Fig. SA.
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Ref erri ng wo9Bmsts9 8A to 8C, one preferred exanpl e of the bBEY/AVIFPORFe
buoy 3 of Fig. 1Bis illustrated. The body 4 is spool -shaped having a
central cylinder 119 noul ded about t%he drum 8, and from the ends of
whi ch ext end correspondi ng flanges 121. Several handl es 120 are
arranged on a perRefereing of FigsciB/ to 8C,anpe preferred exampie of be rhedyl| 4 of 1the

rovi de a conveni ent: n ' t Wﬁ%l '
gra\s{:oed, V\:f?lupgt It?ei: -'s?a?)seangec t%nsﬁ%b%dgt %;g% %gﬁlgs::hg ?d ayngflggallzo
provi de | ocxtindersl 1 menjdedyabent tthe dnuar $oandofrog: é‘ﬁee‘?"@p@%‘”l} sXteRd| §
tightl y \Ahidoﬁfgsﬁélﬂix? Rargesi B210eSevehlt lfidﬂdrl]éshﬁzd ﬁiﬂ&gari‘%]gadcbtﬁ&peﬁbha‘y of ft:ach
reventing undesjr.e unyi ndi ng, o e _rope 6, 1.S_Proyiskon
IElandl es 5lg(ﬂ,anﬁﬁd12p}a?§ showRc a%%qﬁf‘&ﬁe]izlb Ef?v“geeﬁi 99”38?‘8“‘83}63?5 ?Haﬂgf,ma{i&go
al l ows fri qjuogrs tan devrampliyhgraspede whilse tfe Vsshapedigections 123vbetween adjacetie
body 4 whil,st .th [ ' . f
(g, 1y inlef oBiRbyide 16caRBRE Aibakh Witichiife e ftifiof Bt Bl 1o €\intbe held
the buoy 3,tightly whilstshe @ini20rig heldewithimthesiaws 28and 29ethys PERVSHIIRE undesitedd

and/or the - | . Thi ' rtAé handie0120 Bnt astlyPBédadss of @eirof
t he body 4"@&%?13&%?‘?{6&6 Thxs%iiﬁl@fbﬁd? ad e Jbum ' '

ustratin al..threag 1%2 of th% r lnii)o.
whi ch tiee rsemigeangidar, hapes a?ﬁﬂ @HOVYB) ichAn o deyelgp when fhe, ropg 6 is being
Fi gs. OI9 andm%lﬁnﬁ%r?ghﬁbb&y navr}ixse tie Ty m:msoeﬁdingeo tied anfaee 9Ofahe sates.
An end cap i 10 inc e. a 4 | A i
receive t he&%%tl f) s ﬁw&ogbcagfre#ﬂtemr %Eg&gﬁggﬂ?etﬂ%?ﬁéego(?é%c%@i ér\fh[(})lg %OY.B’
act uating ahuos r@iucingethprohanate dfithe cope20 beeomisgdangiedand/or the byay 2 dpmsgingo
forma pai fsu?%m% 269’5‘%27 gg}%hﬁsaﬁw%@& W ot 'thedlly 4 of FiL! BACiIRsRatHRY 295

within the 'en are seal using resiliently flexihle sealants
About t#ie. pgRsds 50f BopHiiph b, i ety RIS CIeAsS RHSEIDIY 1 G d B B o 6N

t he buoy. fitted. A notor 38 is positioned so that a screw threaded
shaft 39 extending. t herefyr C [i.ve . t | ch
of the arms 37 pa€1§§- ?r?“él g[ﬂsg%%agnﬁgeﬁgmeb l&gﬁtr gﬁ/tsh%%ieg%%?ﬁé@&g?t he
screw t hr eadlrend eapt5539 menldat tt indlude aashiackletpinientsy t560which ¢an receivepthgdrallze
|5 di spl acegd B openg gl{@%%b@mes 009 Bairodt Atuarklyl ArnseyPake PAMIA whie

actuating arns owat d a_di anetyri cal C(I%Qtr of the scre
AWE R4f t

t hr eadezd shestendzthrough the\gndrcapny o 2 pRER{d hgyagruating a&f‘ﬁ\c’h fach
secondGSi r eﬁl_biuﬁe a pivet 95bwﬁiﬁ tfﬁ@ ehd cap 55 adil apd sk using kesilidniy fiekible satants by
arrow 62, whi ch _pivots each o e actuatin a

di amet ri ca%ﬂfeep%?tstgﬁgmﬁ%‘wtt %}}?rlggéeggHgf”gteggmﬁhgﬁlat%t?%%n%g_ﬁm ar s
37 thus form a pairmofor 38\ie pbsitiopediso Biat beoremdthreadedishaft 39 exiendingshergfrom
adj acent : ' | ‘ hRdowa by 9.
10 “Che ar r iife p ack Y thiough byiGel %‘@9‘““’%‘“@@3 hess; ‘EF?M‘E_“E% Py
56 in red at awews §8tand G2 d¥Vhendthe serephtar déﬁift@ 1§ a?FaGé 13 cfirst direction, the

el ect roni cspR@sk INist diplaBéd ¥ das dirbatichesienanby @pev B8, OThlis causes ehch bbrthe he
notor 38 in the, man

anot her buo§FBRE ¥%%r I Hg(ﬂg?ﬁ%‘?cﬁgljféibagg%a%g%\{%lacﬁﬂtrifé.therﬁ%ew tﬁﬂaﬂ%‘gﬂ fﬁggf i s
preferably WWienethef scoew athreaided shafai3® isnodtated sinoa segondadiresyionn ther bmkll 36 is
displaced in the direction shown by arrow 62, which pivots each of the actuating
30  arms 37 away from a diametrical centre of the screw thread shaft 39. The actuating
arms 37 thus form a pair of moveable jaws 57 beyond the pivot points 95 and adjacent
to the shackle pin entry 56. _
Referring to Fig. 10, the arrangement of the moveable jaws 57 and the shackle
pin entry 56 in relation to the underside of the end cap 55 can be seen. An electronics
35 unit 63 provides the necessary 6perational control, for the motor 38 in the manner
described above.
An example of another buoy body 130 is shown in Figs. 11A and 11B. The
body 130 is preferably formed from aluminium and includes a central cylinder 131
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havi ng W%ﬂ?j #6935 formed on each end thereof. The flangegq@égglp‘g%ol | ow
to provide positive buoyancy to thg body 130 and are each provided

W th a nunber of cylindrical apertures 133. The apertures 133 are

formed from net al wel ded bet annu side faces 134 of
each fl ahg@ng#ng%ig%g%f @r%‘ke@?\ﬁdgertegr dnfiopges ifﬁ?{ea "jioéf’e@ are¥ide; om
col | apse Gﬁﬁvk @u@?ﬁ@%aﬁe fbodnd 30tandeqre leach provided with a miv@bércdbfe@dindrical

e e RS hk SpbEyr i b e o OeB R een

Fi gs. 12Anmuldr 3R fcosw13A ofl eavhnflangec13%| Tk apertiresi 3 a@smntdmfomomm ch

f it d th mbodi t f
Figs. 4 TR 134 3 ERUARR 2 ko priburds i heptE® oo {202 xtends from

a base plate 203 e g $AR $ad 202
(Che re eaS%g@eh@usrps)Of Figs ﬁd°<,7§p azéfl srrband eachsberiised

i's fornes\n{lf?meadflﬂi@eﬁo;oﬁodysofbig%cmtta Sﬂ)ﬁﬁF%gél ¢ Atd mratitve -

conponents O er anl sm are no n

ot e Ok 8y S BAE A 2 SHOR AR e ¥ et mectmisHh emolty S0t whith,

of the clmfmmchapmhhyexﬁbeamaﬂl similar mdﬂxatrﬂedandths embediment8 O5F Figs. 4

| ncor,gor %Wﬁg n 3198 e&xb&c‘ﬁme‘ﬂ?% t?:%ssiiss a.{EE}ﬁ'Bb‘EQOQn&tér{cﬂ ”%@ & bae Até!ez Cr o

208 €xte -dri r et
drive SCtSewl’le% tn@gnmm?&i uﬂ&n chegsis pesertbly 202 is a”gst@ﬁ:ﬁblfgonz(aznumbaﬂ @fw s

210 envelpppges @Unt WHﬁ:hOtile Era@i"vb\é% oh&s 8@%@%&@%&%&&%sembl Fodrive
nut 211 which co s 210 tl&na;e drive scre seén, the
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the nut 2heidrive screw 208.  As W|th t he previ ous enbodi ments, the end cap 201
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attached to | ocat et wee | aw_I nsert
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i nfra- r edAs ivgtiatie previous embodiments, the end cap 201 is formed with a fixed
30 jaw 219 upon which a fixed jaw insert 220 is attached to locate a rope shackle pin 217
between the fixed jaw insert 220 and a complementary moveable jaw insert 221.
attached to the moveable jaw 218. A jaw plate 223 is attached to an exterior portion of
the end cap 201 to define a window 224 through which infra-red communications may
- occur. As seen in Fig. 12A, a black polythene tube communicates from a location
35 adjacent the electronics module and battery pack 204 to the thin section adjacent the
window 224. In this fashion, two polythene tubes (only one ‘of which is seen) 222
supply the window 224, one tube for transmission and one tube for reception of infra-

red signals. ' |
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The MCU 252 is preferably implemented by a HCMOS microcontroller unit
30 device such as the ST6225F1 device manufactured by SGS Thomson Microelectronics.
Such a device incorporates three peripheral ports, an 8-bit analog-to-digital converter
together with an on-board oscillator, 3878 bytes of user program memory, a digital
watchdog and a timer. A voltage output from the main battery pack 251 is sampled
using two resistors R6 and R7 and input to the analog-to-digital converter of the

as  MCU 252 for sensing and monitoring the main battery voltage.
A real-time clock (RTC) 254 is also provided which is preferably implemented
using a CDP68HC68TI1E device manufactured by Harris Semiconductor Corporation
which offers full clock features including seconds, minutes, hours, date, month and
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oper at es to enable the relays 256 and 257 via transistors QL and
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With no user input after a preset period of time, the control system 250 returns to a
30 sleep mode. Two exceptions however can occur. First, there is no automatic return to
the sleep mode during (but not before) entry of time/date information, and also when

waiting for a response to yes/no prompts.
Also, when jaw operation is selected, confirmation (yes/no) is requested for
safety reasons to ensure jaw operation will not damage persons or equipment. A
35 reading of the voltage of the battery 251 is taken, the motor 205 is then turned on and
after 0.5 seconds, another battery voltage is taken with the battery under full load.
These two voltages are then able to the printed or displayed upon the detection of open

and closure.
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The real - tWO98/d5168k i nterrupts at | east once each day at a ?Fﬁé“?’éé“f’zn
programed. by the user as a rel ease event date/tinme. Upon doing so, the
MCU 250 enters the "wake node" V\,heredaon a check of the battery voltage
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embodi ment {@ogs By will cohﬁsféaé R8¢ 8irBuitio cze{@%nmnhs Ppullings e dogit NfipluRy i S
I ntended to spend nost of its e}glc fe in a "sleep” node. Wen

as| eep, 15t he"a¥iB§ BIRSHWRE @é‘r?n?rg?‘iqyer f,vent sl %¥® thus allows for |ong
battery |i fe The'rmmg noy tbFigwk§n flownohalteofSopeeatiomafa ispstem mcoupera:fng a

three ways: buoy and a hand held p%gen%% Waigtﬁ'hgglnt thrregg\r/tg%l&n% g % des a

I nf ormati on, ] rel ease o0 take
pl ace; and dlsplay as described and datarentryl kexk inoorphrating thg. following: After any

wake period, the sleepgnpggris 7 & Anlgekegdatomatically after a
predetermned period of’ Tnacti’on, 'In"this fa n ththe U 252 and t he
hand he?d 30 terf PHAY SPRSUCHsd; H'eacqm@wcsr%ljﬂ;éﬁwa |%‘Hb€£ﬁ§‘§%%§’ ot _
nodes of opmeatpordte amdon/off sivitel! i iestead(Tthe) i busyi mnmtd:miedbm\spmd niast cufdns
to conmence_co tions r d
o the hancerarRre i R “sledf moe, VbR alf. G Sl cohd A5 Nerd Fhud #?’efhe
wi ndow 224 anddthub allews éor long batteryshife. t \Rhe buoyrmaysher weken from ﬂ\q mp ¢ e

buoy is the &%fstm@/@%ysand a pronpt issued for a password to be entered. 35

This series I's seen | . 15 _enconpassi ng steps 0. On entry of a valid
passwor®, - a di st&WsﬁfaWﬁ@ana‘i?d’rﬁgﬁH‘F ?ﬁ%‘ﬁﬁ“!zfg“f‘ﬁ@’hser at step 281.
The menu presents f owhen an acBl feldiSe Buenp ey stsbut ¢s aikeiplapey and

1. programrel ease eV R0} 4 Jeak is detected.

After any wake period, the sleep mode is re-entered automatically after a
predetermined period of inaction. In this fashion, both the MPU 252 and the hand held
so terminal are provided with program code which enable such modes of operation and
inactive communication therebetween. In order to commence communications, an
infra-red receiver/transmitter coupled to the hand held terminal is mounted upon the
end cap 201 adjacent the window 224 and the Enter key pressed twice. The serial
number of the buoy is then displayed and a prompt issued for a password to be entered.
as  This series is seen in Fig. 15 encompassing steps 280. On entry of a valid password, a
display banner and menu is shown to the user at step 281. The menu presents four

options numbered accordingly:

1. program release event,
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- 2. set b‘MB)’sylggk . 3. test jaws, PCT/AUJX%M”A go to
sl eep. The progranm ng afiga rel ease event corresponds to the
time and date in the 5 future when it is desired for the buoy to rel ease
fromits tether aEd ?111 f he surface for retrieval. During such a
programi ng st age: t B MY §19%%t o0 s eep node is disabled. Initially,
the rel ease date Bs tstjamsd in terns of day, nonth and year. Once the
rel ease dat e4| S 3%51&;?6 rel ease time may be set in 24 hour format.
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di spl ay so thaﬂ‘he tpqurﬁral)fmng of thetglease gMentrroreespargls te| the timee end Hatesin the
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cl osed an yes IS return osed | aw rog ra |s o erated (as

seen in FEegN agye &9 therhighratio pfr%aam&lmg ¥ede pOACE tattﬁsla\z/s are glosechend the seen

in Fig. i8e smurespm secured cherebetwdaur IO bEGE na3PBO idefloyed witlp Thé)Gofifroll he
j aws, the ‘bat s, di l%f) ayed at t he comencenent of

operati oﬁ%st%fﬂé%hdﬂuﬁ@mgﬁ%l%ﬁl&% 9% Thi s provides an indication of
: the no | oad volSeleging menhepiiat t22pyonffd thenuser he ehtek the Icomrdrtidatelandgémen t he

{ batt %]}’ 3‘2&5 step {nutsPUtg g%‘f&ng&i fng@' 66%?%1% B! zﬁxﬂttﬁrﬂé‘ efent! 1r¥ghﬁrso%i‘#%te&d lite

“time o nor ma operalng condi ti1-o hrough the
“user sel Sueh ngow%%ns Sfe{léﬁ Eig- A9t steps 4#hand 288. ¢ e buoy to sl eep node

: 231 i Menu J ioh Drovives forFd st b raﬁdﬂﬁoﬁ'tl&ﬁ_giﬂsa#sdeﬂtﬂtls@ép s3EEY i s
shown whi of a err

det er mi né’v € r}t?e’a(‘,"iso%ﬁrlgmﬂ‘pytaggg?me f ged and lﬁ%é’ﬁs AR IRaEned) 2 ‘f de’f"ta'o

flag i s progrhindis aperatd (@ sdeanimdiie. 48) taftemhwehible rintrnedijtelys anrepedSjaves r eady
cl os a By 2% ' are already closed, a display of this state
S t%gejn Bpéﬁﬁﬁ%i%?%ﬁ%%f%g%gﬁ%ﬁ jles di spl ayed at step 303. If the jaws are
not closed, th®usigieacl opening anq clogiagiof theiawsaihg bartery valtage i displageday at

which ti g é&iﬁm@@deﬂfen?@ﬁ beratiotsnhd dﬁ@mgftﬁe dperation.! THEY provitlel af -indiviicial | v,
after a %? tﬁeolgio ﬁ)ad voFtage on m%fba%e%efﬂ ard {hQ ?ul?y oagecy vol?agte%% e%attery 251
thus giving the user an indication as to the expected life time of the battery 251 under
so  normal operating conditions. Through the user selecting numeral 4 (step 290) returns
the buoy to sleep mode 291. '

Turning now to Fig. 18, the close jaws routine 300 is shown which initially
commences with a check 301 of a error flag to determine if the closure of the jaws has
been masked. If the error flag is invalid, a test is then made as to whether the jaws are

3s  already closed at step 302. If the jaws are already closed, a display of this state is then
made and the voltages displayed at step 303.  If the jaws are not closed, the battery
voltage is read and displayed at step 304 at which time the motor 205 is turned on and a
timer started. Typically, after a period of one half of a second, the battery voltage is

be
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to give thewgdelmsaepy” operation battery voltage at step 305. PRIW/AU98H0237s0
detected in the alternative where the cl osed sensor 262 is detected.
If the battery voltage is too | ow, dBtected at step 306, the
corresponding display is nade and the notor is turned off at steps 307
and 308. |freali@o lg&tet méydunhg'agperaﬁombaﬁaryl vpliggteatestep 3@51 This issalsa detecied in

program 300 Wa'lEe%nat{ Hr Jhe 2“%?5 sgxgso?fZéOmS SRE QF tﬁeoﬁ%t?erglmtggﬁﬁse '?(?d)r

262 to dete 'S TS seen a
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t he not or t fdpgat st t Aafiinys)
the tiner ,%5 dlgga ﬁgg‘gﬁ Otshe l?m t?gr@agérﬁsvdltﬁ (ié‘ ﬁﬁhm predetetthiled afiin Yhe

| ed” | t| n at th I 0Ss
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i ncrements ﬂxejd?osdi@léﬂttlﬁ jaws. 1 Thierisl séditanstep 809 0fIf ale clvburenimefis bhe 3 failare
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the j aws® anepumtes @lfﬁéqrdéb%lﬂtl@befa?f@eéﬁl%@@ theyid™s, after one half of a

operaton ag o Scen g L REBRRRERY E‘F?&ééﬂéﬁ?m‘“‘%’f°ﬂ°*’é‘ﬁﬂ%‘%§%?@9
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p ing p e | s the caset, | is pr 18gl s an

motor 205 1 &, %‘éﬁé‘eq R, bft{e of gglt?#e A?‘Es%aég&i! alesrﬁoﬂop(ibg 'E@l’?l%& oﬂ_?lﬂ ehgﬁe e

af or enent i oné coun er 'to I Ng
of the 185 omnge@frﬁbssa'g@ aadothgfnmeresmdeatwtqbﬁ%geégm @f@ram h&lf |°|ﬁga

ggg ;grenadlzf%?ﬁm egiegbatter vofthg’é) 193?&d to dlslf)lay the batt&'ygvol%l@esdiﬁmg Qpedgiﬁtﬁ{ am t
' se _even
operati on afffPats¥ehR 5?51 rs‘{\gﬂi?ﬁ tqpﬁﬂ se;g&or el ‘geé%%’?der e[l
cl ock i nt er thept waiesc forsthe apbn datysoat%tlhe ddtene the o;iaycd;ﬂf&gurﬂﬁmasﬁewhwhrﬂmuﬂbe
r ogr anmed 1. n e
D O A otiBies FEUBIEE pol i DG cine B BFF b7 S1ch 37 Y etrcrf 1Gay
(ie. t eno t i thesaforgmentioned eountes toyecardithgynupb qrmfelawmratrmé Eﬂ’s@émﬁms of

comrences app&edPmasshgdMang NofCihe Baktery voltiddS befdreadil aarisy tak@lﬂléhndisbﬁyed at
battery 251s B@Z%’hl S |s detected as ‘being too low at 30 step 332, an error

flag-is set he jaws are opened at step 333 using the open jaws
procedure of Fig. Fig t&showbedprigean.330hfordeclock mtwnlpt athicinoperates for dmth

B The aaraPileiifolln BB QL ldp b e s ARG S

heI d cops r okhieercjockndntarrdpt @ceunsaeachn dapdat the tirag Qfo daMemqereleaseneYemhwas
actual day P?o%ﬂﬁmeﬁel £er @x?e ?ft r?fg?sﬁm%@@ at IghmNek OIaJL{netl%B foP a31%lea§é Qep

node is inple such,is the rel ea
Tove P oo, 10 Toke £9 T i OEau; 3645 cach day e. tén GmgBl 17
shows procegyand 3déluding l@phmat 1998. | Thé peoqedersccoremerices at astdp. 33 which checks

detection o, alfale BhaiibSRor e bandiYes41." SiFMiC it eRbRl A%beily o8 HHFERE

or not a
' 30 step 332, an error flag is set and the jaws are opened at step 333 using the open jaws

procedure of Fig. 19 described above. The device then returns to a sleep mode at

‘step 334. If the battery voltage is within useful limited (ie. OK), the date and time is

then displayed (where connected to the hand held controller) and a determination made

as to whether or not the actual day is the "release day" at step 335. If not, a return to

3s  sleep mode is implemented at step 334 but if such is the release day, the open jaws
procedure of Fig. 19 is called at step 336.

Fig. 17 shows procedure 340 for operation in the presence of a leak. On

detection of a leak, at step 341, a check is made at step 342 as to whether or not a
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wake- by- WO 28 IF? ag has been di sabled, as nay be the case gﬁ';{A%wg(g%.(/r ci ng.
If so, the buoy returns to the slqu node at step 343. If not, the
open jaws routine is called at step 334 to bring t he buoy innediately

to the surface. Ret ng to. Fi t he ramr cIu es a
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G Spi ater@b?*ﬁﬁrWﬁr@#’ﬁ@'?’“?ﬂ%@r%ﬂﬁ&lw“ﬁ%ﬁ%? e Toqu rad in extrone
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vat er g first bei hieﬁﬂ opfiofi Ve lat %t@pzsiﬁemr&sl%as a3nYackldiioh dobas teR the
program ereas item 94 shown At ste 56 et er m, nes. whet her a
second cﬁﬁ‘ﬂlitﬁr%?r“&}ﬁ‘ Sf HHimes,the jawg have beep act I gption P2 ShaWR akyent
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created for s user |n vessel s, .. et cl The
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Che 8 e AR BRIt 06 gt o
per mts rvdre@@arraysg arehdung fropy sprfaci pupyom Beth stothese nmethags c@naha\rmar d

ot her }’V' Sﬁetﬁﬁﬁléxﬁﬁllt eff@e bﬁghé @ﬁhttﬁﬁt?ent 1n{:ludﬂi Iﬁb@gf ﬁb:[ci'&ﬁoﬂﬁ%ieé tbr'tﬁ& Bﬁlﬂlcf arns
in calmuwate essen_dangers o ] ci dents of larger,
o 6 cos IR RoUo AP RE DTS AoRZaR e, GEI0E, (GERRd JRF SPERMEt, b oLl

be | ocat evhtéern uskrs f(eraeine Vessq:ie,r etchr eThé aeseribedr mloysf cayr emable 18 firtato be

ar T age e iflichater. Infp3Ptlnd P wAAPLADE AR dndobStiod AEhefeq BN can

col | I me opera I on Hoor ' ngs are
of ten usé’@ pregrammedr or dppiysted to sjmy m@omrrplabreeto brivg teodie erdacss then

become a fhadiakbedy Bhsh raﬁoumrx@erﬁeﬁt Rf a@aﬁragéa@eoe%eusebuqsermﬁgrb@r@bm@t §1e0f
t he present |nvent|on an al | ow

ori s t 0
e e ORGY 24 i PE SR Ay Bt ©BHHIEE R ecteation aisEhy f ace
t oget her elniihata thetnbed td lovateofarmd dn nalm Watenhr leksea dangers riof boating abmdenyss can

d;
Ther é°ha @t"g}éﬁdﬁs‘g% e’s %‘EF gStrsTﬁf- mﬂ%ga@féllsbelﬂ# ? th%? %ﬁ% aggﬁdﬁ {tgél{she 35
fai lure &k loeasedincdifferent tpmmrawwefgrrcentr@lr o’régroarﬂe h&nag@r arwrgemgts can be

enbodi MeRjsgd Rir éﬁ&ﬁme and fisheffiing! arr&a,smausamgbe Irml emented in an

under wat er Irghl stem or sonar to gn s to,their t| nat i on.
n maritime operations, permanent moormgs are Often uséd where w rf space

is not available. Such moorings often become a hazard by the requirement of a surface
so buoy. Embodiments of the present invention can allow moorings to be submersed until
such time as they are required, whereupon the buoy can be brought to the surface
together with a tether line or chain with which a mooring or anchorage can be
established. Such a method could also be used by small craft.
There have been cases where ships have been lost or damaged due to the
as failure of the anchor or poor selection of an anchorage. Various embodiments of the
present invention can be implemented in an underwater light system, or sonar to guide
ships to their destination.
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One speci fwo ggmsidocation for the described buoys is in the o?(FT/#H?ﬁJ%oFT&/
particular, an array of buoys can be estahlished about an oil term nal to
be operable in the event of an oil 7'dak or spill. Strung between the
normal | y subnersed buoys can be a (subnersed) boom useful in

preventi ng the spDemdpedifioiapplicationsfarhihevdaseribedibbayseis i the oilt industyent It

a spill, Q,eagégé@%.s a%ad}rﬁﬁom}] s Jer&'abﬁ K&ﬂa&ﬁﬁ *&Brélg%?m‘i’ﬁhl ttb%efwekms in
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cause e des are conput e
~ control | ed, togequipmeéntysometimes sygrth dundreds of tgwap@s of dplizrys nfermation @@dbe

wth an i de&'i&eofrﬂea%'ci%oﬁmgeoﬁfeaw% WISt PoRAhaBusEs BAveRo RkRaRed i for

sel ecti ve and does not s that

may detect a si.gnal. Th
descri bd eHoSHREAHESt E"&ﬁp%ﬁ %’85? fs ﬁ%‘HP\s\P/é'BStf‘ t Eé?qé Qfgg‘é?r%b(ﬁ'lr&ﬁ n%’ﬁ%@?
of tines thsuoys on lbmwdaasvdreeecmdommd ta ibdats L DBeomys |desoritiedi aboeel perfiit s

dat th Thi

ol p Lo ecaoRIgEE Fiuhfe: and BIES 160 Nal SEfcliRvaly foolper T2 N S can
fishing out of seBs@use thepdlesgribed bmym arasompuier oatrolledsgenetallyoeach h\liog her
time) and th %dgg%f buo§s are provxd fxﬂ?&nﬁﬁ?ﬁiﬂd‘&ﬁessoo&lai fendté 9$@gihmmmg :

i nvention ca rqui Rrovided witl sed users in
parti cutdar ﬂﬁﬁj@?iﬁ? iy, sefectivesand @%‘?‘fsﬁ“ﬁgapa taah |bPBY§ ﬁlj‘ t JAh ‘?W‘Efa?nmgaal The

est abl i sheddescrived BRBOdin@ntsGini dliccbe fdified! 10 muemcfatacabomt armumtbieo of times fthe
buoy seri al

! B |
the control PRYY H%‘ngﬁ ¥ m‘%ﬁ? F‘?%é‘g%%%e@iy {< %%%dgu diﬁg%ﬁi thélt'Be LRy
Use of nicrpglicecegeata systeny for fisbermars This caashelp metbdue@pgeqﬁshmg, and ythsraa d

to operate fuji i Q0B 'u§e%d° &ﬁnﬁ?oam( 68 seasbif, GEpytheRt it asamaate titesy (eghor

exanpl e, extended to disabl e release operati on,
setti ng2or ﬂ’&béflmehgn‘bihetlﬁﬁe buoy after sunset and before sunrise,
t hereby reduci ng Mah%ﬁs?lbmfob&imm dﬁthle\présdﬁs iflentiong c2b be profidedror sale only to

puoys " et e SPartiOgBt indihaY oPR3b %, ApRRA A4 BORA %%‘steiﬁ‘ ﬁé‘é‘%@

be lifted testildished. Governineot, ammemmsedapholﬁe@ecnﬂc informagiopon fhe lm)'néprt

be illegal, jhhgErst NuAd! 30ddst YetflShd a user could thus supply the controller 42 for
30 interrogation by those authorities.

Use of microprocessor control permits the described buoys to be programmed
to operate during a specific season (eg. the cray fishing season) only. For example,
such control can be extended to disable release operation, setting or resetting of the
buoy after sunset and before sunrise, thereby reducing illegal fishing activities during

35  nightime. _
Currently, authorities can incur large costs searching oceans for surface buoys
attached to crab pots and other payloads. Surface buoys need to be lifted to be
checked, then redeployed. If a crab pot is found to be illegal, then the authority must
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o ovont GRS apetiiens where A2 s, 3vas o iemlarat el it b Bl R e

af fords sanspeneht abkie pareculars owdustry. The buoys th&hszl?esrcmgcnlngbelemdlﬁ&bso only

' a nunber. 0 f 3 S,
obvi B, FBluE CES GPACarRt in' S ibiehtions, saceliftt BahuANoRT Corlfitirtd fiPtetsy'

departi ng)sﬁmmnm'emscﬁﬂeplwmm present invention. For instance, the two

. jaw ver si ANy A gMpplresit $om %@m&e%&ngomhﬁ abRuhb&GO6P afrahfindrid Dade

machi ned pI asti ¢ 25, as desc odi ,nment f Fi
B Shbearisseribadh s ich e oRgraHE e aprolfed s RES SUSRRsING PYOR 35 bi e
~ seal ant Spadﬁ&ﬁlhr bed et bf tghﬂ'ngrhmdilmmt cohtrél q;seveﬁtsamidﬂﬁtent releaFGJ lof hthe, the
“rel ease buoy but, for

exanf‘ﬂ e, g‘%@%ﬁ lﬁga{locgl rhgltdl n a (:ﬁ-g% s?F H!tIB QJ]&I on the ocean floor) and
confi gur ed The oforegaing edescrihes| enly éoﬁﬁ@b@"ecp t @ﬂ'@ﬁé'@?ﬂi%k? fo the rpresent

WO 98/ 45; tion and modifications, obvious to those skilled in the art, can be made thereto
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1. AWFtBP‘éta%*‘d’B{ ting fom thersgors oL thet H%es?:rﬁrfﬂ?’?‘gﬂ’i‘g For instance, ; the WO Jay
havi ng aersRasshowhoin) Figs., 9 i 1) @ealdis ingoxpordted imtech tachiebd pkatit gnd eapi n

25  as described for the embodiment of Figs. 1B, 4, SA, 5B and 6, thus obviating the need
for the resiliently flexible sealants described with the embodiment of Figs. 9 and 10.
Further, the release mechanism need not be used in a submersible buoy but, for
example, could be located in a fixed structure (eg. on the ocean floor) and configured
to release a payload connected to the shackle pin.
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5 a nmenber, displacing neans separated from said nenber by a hernetic

seal forned on said body to confine said displacing neans
subst ant i aVOW8MbX6Ri n sai d body, said di spl aci ng means REHAUSNREDL| e
to nove at |east one of said jaws to rel ease and/ or retain said

menber, wherein said at |east one jaw fol®s at |east a part of said

hernetic seal . 10 2. Appar atus according to ' |
said at | e€HAIMSE of said hernetic seal is aresil inI m”m IH m"]
s *

mat eri al . 3. Appar atus according to claim?2, whereen sal
hermetic seal conprises a piece 15 forned of said resiliently deformable
mat eri al ahd havAnkgleagatde refpinjng appasaius pRINRTIHNGY | east sai d one jaw,

sai d one jaw bei QGoap AR 1648t $Wb Jawé, SR Faw{Beifif 2BAfiSGredIotreleasably retain
bi ased away from tgl%pﬁltcher sai d i)aw to. rel ease

sal d, menpber f.rom
t her ebeft we# fember, ing meays,separated om s W&mﬁgr oy é‘ln%rgfe"ﬁkfg?leﬁoﬁmgﬁio&
ot her jaw igidi boddgneal tonfiner sxid dispRGings mednpi substahtally owithiar saidf bedy,d said
hermetic sgal,. .. S cgor.din ;
br ccedi ng_ ARBIaEE mrapchsing pRFRE B dovt°aCledii bhd e 38 POS O rdIB8e andior
static seatdtaig sashtmembenceherginssdid ableastaonejanofosme it leaspapartodf said hergagtic

body at whigh said hernetic seal is intended to be conpleted and/or
di srupted. 2 6. Apparatus according to claimb5, when dependent on
cl aim 3 wherein said piece is configured to close an opening in said

body and said st Alpparat@eddcogling b ehimd, wherein@aid guesd paliaoftsaiil héramsic seal
peri phery of sai

d _piegce. 0 7. Appar atus according to claim5 or
6, wherei nmsﬁfﬁllﬁngyi@?%rggp%nﬁa%%er conprises an O-ring. 8.
Apparatus according to claim3 or 4, wherein said one jaw conpri ses a post-

li ke strucgure expadii0adordihg b el ¥ Civlielelt Faid Hekhlfic 9al SonthrRe€aSiednd

I
said other Jaw 35" conpr) ses qQnhe of a relative t.hi ¢k section’of said
pi ece awj afemedsef spig gesiliently defogmable matgrial K%Veﬂ‘%' Inyggxally; f;%émg% e &
adj acent S@iagt §41€ dndVjaw, said one jawVBRifi/céhiddated to said displacing means so as to be
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Appar at us BEsed AVAY Tom the Pthersald jav o iﬁl%aéﬁa?iﬁd“‘i{P%‘i'rFE?m\A‘Bée‘F éc?tﬁveg%i d negber

4. - Apparatus according to claim 3, wherein said other jaw is integrally formed in
20  said piece to from part of said hermetic seal.

S. Apparatus according to any one of the preceding claims, wherein said hermetic
seal further comprises a static sealing member located substantially adjacent a part of
said body at which said hermetic seal is intended to be completed and/or disrupted.

25
6. Apparatus according to claim 5, when dependent on claim 3 wherein said piece
is configured to close an opening in said body and said static sealing member is
configured about at least a periphery of said piece.

30 7. Apparatus: according to claim 5 or 6, wherein said static sealing member
comprises an O-ring.

8. Apparatus according to claim 3 or 4, wherein said one jaw comprises a post-
_ like structure extending from a relatively thin section of said piece, and said other-jaw
3s comprises one of a relatively thick section of said piece adjacent said one jaw, or a

complementary post-like structure adjacent said one jaw. '



I's substantially el ongate anﬁwcfﬁrl ses an end configured to be engaged

Efgy\ﬁteg a&??é{;tgsﬁ mﬁmm\fm ll a ball 1?nt egrgf)r)sr o uﬁC%&ﬁ@@hgﬂ a pin

| ocat abl e bet ween sdi d¢j alws 11,5. Apparatus according to claim9
or 10, wherein a surface of said at | east one noveabl e jaw includes a
nmetallic stren hen| ng I on arrange. to abut. sai.d end of .sai 0 . nmenber.
12. ABpar at pa@é‘ﬁrétﬁgw'éﬁ‘t&)maw B'r?eoﬁ)#‘etpﬁ%peﬂ’rn&,‘gﬂf’ﬁg whergip,sai (a\/m@?’\??fn sai.d

di spl aci pysubeamsaily elongas @d eingrises anranticonfigired weby engngad rrogesTEAid

conf [ gurﬁ%ldb i spl ace at |east said one jaw away fromthe other jaw
y a&bba atus according to claim 12, said displaying neans

further conprising a transfer means coupled to said gearing

arrange t an r | g d by

i bt ofly i o SEPAPRNCBRIAG «F SRS, Wherein sal LA cORPHsC R MRIOEREEANTS

t r ansf er fermed %mrm’@cmble&etv@egammawsr east one jaw to bias said one jaw

20 away and/or toward the ot her sal d Jaw 14. ~Appar at us
accordi n to cl,aim e n s fer neans_c es., a
havi ng a first A@Haf% lt‘% c#n WwaﬁEF'% asgggaﬁg Q ﬁ&%&hﬁ%&% sai d

geari ng moveable jam gmmdﬂs « mctaﬂm:ﬂrmlgtlmnmg\mmn arraggedtocabue naidi endnefisaid: nt
creatlbngnaeﬂg tual pivot 25 point about which said one jaw noves.

15. Apparatus according to claim 13, wherein said transfer neans
conprises a drive screw extending fromsaid gearing arrangenent and
upon whi gh, a drA At abéordm t6 Odify! %éedf ftﬁ’é reémlnt]giculmts n%@réﬁrltsai’d ong
said drive sct de end rotatlon sai d drive scr a d an
2 depe HBPRGAIE: BERSLITEIHIES 9B clfse e MPHToRH 8cEREg ArrRogsgent Cor

16. Aﬂm@ta@buslamrdjonag]ammmomthépﬂmhﬁver n said arm extends

subs gnt lally perpendi cularly fromsaid drive screw and novenent of

said drive nut along said drive 35 screw inparts a bending nonment  upon
sai d ar mi3sai d Apparates aeeprding iteelaier ¥2e paidodisplapling meansnfgrthauvcomprising # t ual

pi vot  pOkyhsfeP iBshs Akowpl& M &aid %@aﬁiﬁé vieRngemist MdNcdRflgeRddiP tenvert al aW.
rotational force generated by aid motor via said gearing arrangement into a bending
force and to transfer said bending force to said at least one jaw to bias said one jaw
20 away and/or toward the other said jaw.

14. Apparatus according to claim 13, wherein said transfer means comprises a arm

having a first end coupled to said one jaw and a second end coupled to said gearing

arrangement for eccentric movement, said eccentric movement creating a virtual pivot
25 point about which said one jaw moves. '

15. Apparatus according to claim 13, wherein said transfer means comprises-a
drive screw extending from said gearing arrangement and upon which a drive nut is
configured for longitudinal movement along said drive screw dependent on a rotation of

3o  said drive screw, and an arm depending from said drive nut and coupled to said one
jaw.

16. Apparatus according to claim 15, wherein said arm extends substantially
perpendicularly from said drive screw and movement of said drive nut along said drive

35  screw imparts a bending moment upon said arm, said moment being transferred to said
one jaw via a virtual pivot point formed at a connection between said arm and said one
jaw.



- 21 - 17. Appar atus according to claim 13, wherein said transfer
means conprises a ' mon which is configured a drive bl ock
for nmovenmSNe 9BMEEH Sm““m‘mmmlm“* rew, said drive bl ock PEEAUIBAER27
opposed apertures arranded ‘ei fhef side of said drive screw and t hrough
each of which an arm passes, each said afh bei ng coupled to a 5

respective one of said jaws to bias said jaws toward and away from each
ot her as al7. Apparatusoicgopdiagi wnclaim sk, dwhiereine said r teansfer means &@mprises a

Appar at us gfgeTseiewd upbn AicR 1€ Bhfighd P dive (Blodk’ for"‘?x%‘z@xh@nto%gng Wi afi%e
said armis ﬂt _ea;&&;ﬁnbed ed"wthin said Jaw . 19. . )
Appar at us S$FTEWr R dRiYE dReluding; eppopsdoapettuses aranged. eithee siderofssaidy drive

di ﬁ pl aci ngsd‘feﬁnalld shroogi Igﬁﬂf @ﬁ_\i/lﬁcmﬁéieamnbtphss%@,i Sadgaﬂ;% %ﬁyb%pﬁg dbﬁ?ﬁﬂdﬁ) gach
other to rel ease and . retain.said. er,. : rat us

accor di hg feépﬁﬁ&eo%ée 8t sgifays &e@?%@algﬁﬁwwwﬁéﬂq Avay;fee pother as ¢
oper at i vel yesubsfieotativh of saidalrpei sectewvher eby rel ease of said nenber from said
j aws permts relative novenent between said body and said point.

21. Appar atus according to claim20, wherein said point is one of a

payl oad or 1& 20 Appaagns ageardieg, to any one opplaims 13 a7 awhereirc one e gachosaidy

one the prgsed meﬁt@mtjdéﬁﬁﬁ[tgjr{gaﬁﬁjadv'di spl aci ng means i s operable
25 23.

upon recei pt of a signal. Appar atus according to claim 22,
wherei i’ said signal is a renptely transmtted and received signal,

sai d appar ¥9.us f Apphmtusi ractordingg ta apc @neeof fthe preceding ngaingl, dwheig! said
and for ac | .4 sdi | AR Cemid i arat us ,accaordi ng
to claim ZBHgfrahglg,rﬁ%lgrlgfﬁmg%gﬁol S aﬁ".‘hn%?’dé%%g?"*"é&“@@‘ﬁ%‘?éte%ﬁ‘ 8@’65%
timer neantelease apd setainctaidimesienf sai d di spl aci ng neans at a

predeterm ned tine. 25. Appar atus according to claim 24, further

conprisin onmuni cati on neaps confiqured tQ permt setting of said
or edet 5 mi Ad t1 EPATAE C0HITRE £9 ABY ORG.gh e prsceding claims, wherein said member

is operatively connectable to a point whereby release of said member from said jaws
permits relative movement between said body and said point.

21. Apparatus according to claim 20, wherein said point is one of a payload or a
20 fixed location.

22. Apparatus according to any one the preceding claims, wherein said displacing
means is operable upon receipt of a signal.

25 23, Apparatus according to claim 22, wherein said signal is a remotely transmitted
and received signal, said apparatus further including a receiver for receiving said signal
and for actuating said displacing means.

24. Apparatus according to claim 22 or 23, wherein signal is a timer signal
30 generated by a timer means to cause actuation of said displacing means at a
predetermined time.

25. Apparatus according to claim 24, further comprising communication means
configured to permit setting of said predetermined time within said timer means.

35
26. Apparatus according to any one of claims 12 to 25, wherein said motor is an
electric motor, said apparatus further comprising a batiery power source and means for
assessing an operational voltage of said battery power source, said means for assessing



. 26. Appar atus—according to any one of clains 12 to 25, wherein said

bt very Wt UHBHIR ¢ e reron opor SEPANBIRRT cge o
sai d. battery power souwce, daid ntans.$pr a<sﬁ'ﬁ§|°' ET HAS BEEN
C - 22 - bei ng configured to cause actudtion &EPWE@ di spljaci ng means

bt tory DopESgRtEpAAcis cuusy A ERD STl FPEtne AT R R and ™

conpri si rejeasp pmdan@mchwbema predetsrmineddow batteryheolpageseué isgideritifiedl ai ns.

28. A subnersi ble and retrievabl e buoy conpri sing: a
spool - shaped body about which can be wound a I ength of |ine, one end of

whi ch can be affixed to the body; 10 a hernetically seal ed space
assocgated with the body and within which is | ocat ed an actuator;

a nmenber .rel easabl e m_t he bod and to which,a medi al ion of the i ne
can be agjé'ac heg"n fit ¢ Blloy omprisin P&%P?Pﬁ A9 ﬁ%‘@ﬁéﬂl% B‘Ieep"ﬁ?e

act uat or claims.el ease and/or retain the 15 nenber, wherein at | east a
noveabl e cl anping part of sai.d mechani sm conprises at | east part of a
hermetic _seal of said s A buoy according to claim 28,
wherein 28id sPat® m%ﬂggaﬂnéd’emﬁv&bléi’ﬁo)’ gempuising: a static seal at a

connggtion bet m@gaolsmaﬁe&aadpasoﬁamcqu bes%ﬂmmﬁvﬁﬁétﬁ & B g ald ofPart

bei ng |nt rally f sai d cap. A buoy according to
cl ai m 29% 33@?‘5(9 ebggﬁ’achl ned to form two jaws, . at |least one

- of whichis rmaaunrmeamﬂyoeeambrspadu assotiatedonathattlee body dn@EWREIn WA is
. rel easab [ y said jaws, said novable jaw being connected to said
" actuat Orl(%éa{egéﬁa'&ﬁﬂt&sal d novable relative to the other jaw 31.

A buoy accor di Agnembes| rglessable fropn theebodysanditaawhicht  mediatiportiams ofithedine
connest egarfbe %hg@dar{dhereof to said novable jaw and at the other end

thereof to a not or ari!l g nmechani sm.arranged to bias said novable
~jaw t ovar d/ anad clamping mec m operable y said actuator o release and/or retain the

member, wherein at least a moveable clamping part of said mechanism comprises at
least part of a hermetic seal of said space.

20 29, A buoy according to claim 28, wherein said space is sealed by a cap including
a static seal at a connection between said cap and said body, said movable clamping
part being integrally formed within said cap.

30. A buoy according to claim 29, wherein said cap is machined to form two jaws, |

25 at least one of which is movable and between which is locatable said member to be
releasably retained by said jaws, said movable jaw being connected to said actuator to
move said movable relative to the other jaw.

31. A buoy according to claim 30, wherein said actuator comprises a rod

30 connected at one end thereof to said movable jaw and at the other end thereof to a
motor and gear mechanism arranged to bias said movable jaw toward/away from the
other jaw to grasp/release said member to/from said body.

32. A submersxble/retrlevable buoy system for use in a body of water, sald system
3s  comprising:
a transmitting device configured to transmit a signal including information,
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30 other jaw to gras—p/—FeJ%ase—&m—d—H%Hber to/from said body. 1 32.
A buoy accordi ng o cl in said cap is solid and substantially
i nfl exi bl e WQA#45162 jﬂﬂﬁ}l gl E |mcap creates rel ativel yPEARIYRRRT ons

that permt adj d |ntegrally formed j VY3 SHEED

resiliently flexible. ubhersi bl e/retrievaljl e bugg B§HASe#\EEN

for use in a body of vvater sai d system conpri si ng:

transmtting devi 8eusynin gcmédancg with rasgi oneaoﬁuo@mms 2&¢0 Fdi, rsgid bizoy nfatthen,

- 23 - comprising a mBar3URY rbekiRih %Qﬁﬂaﬁgﬁal Wl 22 %Q}Egraﬁfm fashﬁfsacﬁgat&o i 2:
ror recel g salrd signa

sai d buoy furt r|5|n an
causi ng opeacgprﬁalcw@aaaﬁﬁ}f P-SF accordance with said

i nfornmation, and apayloadtowhlchal(ﬂhbﬂélﬁcbﬁsmd/\hn@ia affixet. her end of said |ine
S afflxed 5 A system according to claim 33, wherein said

buoy is p05|t|vely buoyant and sai d payload is negatively buoyant and
of greater Bhgnit Adsystemaacedrdingad claimo3huwelerein said bu@bis positively btieyant and
according t 0

Fecel ver ar PASPRYBE S Rgatifely 61l dnd B roffE Hneh I 128008 T AN e ana
to convey said information to a control unit connected to said signal

receiver ang4to SAI @s%fﬁ H@ddidmg to claim@32 of 98] M%Ereiif‘kéld tiﬁéa'ilg cﬁﬁﬂ'isékuﬁ QfknhP
interpret said. caus tuator I n

era
accor dalfce {eﬁgxrvgwa{rﬁnged g% re(':%ve  the e ﬁ%‘ﬁ?‘é‘ € isAig E"G“SEF‘P}F 0\G98YN n
sai d si gnal sdid imforieatidoto a eampdli unit dlmnected tcﬁsasékgnalexéchuelyamw said dctuator,

I nformati on t. e of
operation o?aqgng éﬂr@leﬁnﬁ B%g%dnﬁ%ﬁ{egglb éﬁ?l{ 5%801 o5 d eﬁ’ 5?‘.]&0&’“ ationg 7
A syst em acefoyad g@tugtgr én &‘qu%lce\ﬁhfé?‘él said tining inf or mation conprises
20 real-time data and sal d control unit.includes a real-tinme clock whereby
said control_unit gﬁ rable to nltor saj egl-tine ock to cause

N
operatibn of?sai GA-DISts BFCOlinR 1 Slaim 34, Whegsip Sﬂdn%g'b‘gt‘é CP@@/&F rgception by
38. A systseleciad duogi gl $aid dnfprmasioro tomprsesstiding! inféimatioh efoeidetes Miiting a

signal r eceh%aé of operation of said buoy by controlled operation of said actuator.

36. A system according to claim 35, wherein said timing information comprises

20  real-time data and said control unit includes a real-time clock whereby said control unit
is operable to monitor said real-time clock to cause operation of said actuator when said
real-time data is valid.

37. A system according to any one of claims 34 to 36, wherein said signal receiver
25  comprises at least one of an infra-red signal receiver and an acoustic wave receiver.

38. A system according to claim 37, wherein said buoy further comprises an infra-
red signal transmitter arrange to transmit information regarding the programming
and/or use of said buoy. '

30
39. A system according to claim 36 or 37, wherein said infra-red receiver
and/transmitter are positioned adjacent a thin section of said cap substantially
transparent to infra-red light and forming a window from the transmission and reception
of said information by said buoy.

35

_ 40. - A system according to claim 39, wherein said cap is manufactured of UHMW

polyethylene or substitute material having similar properties.
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25 conprises at least one of an infra-red signal receiver and an acoustic

wave reGRb%8Hs169 39. A system according to clai m @y sRhei? said
buoy further conprises an infra- red si gned—t+ansaitier ange to
transmt information regarding the progganni nd THIS SHEED/ BAS BEENOf sai d
buoy. 30 40. A system according to cijai m IREPmcEtB V\:h rein said

infra-re recel t t.hin

section g . sal é%““ssu cc?ﬂﬂléé f(ﬁ]ﬁfﬂltz %l} ?éﬁssgarenéfp%‘ 1§a§l{,‘ ?ng 3and

formi ng eombinadon Of @rﬁlt’%ﬂlf?%w%%l Ynleasi Faid orpjavogxtends t@besamdib]e by

i nf or mat g-‘g& li&?la%ﬁlgdmbktm/a stitic seal ar féﬁd at ﬁ\c%ﬂﬁé&ﬁh%?@ééﬁ' a5 ?ﬁc@ fid g&lﬁlo
or

mhereln IS uf.act | ene o stitute
mat er i aI %Sqemh{ég{fy Hpﬁ)ﬁgp.l?lp égal M/X about sa1d one Jaw adjacent said piece.

- 245 Apparatus according to claim2, wherein said body is
hernmetic Iys . omi Naf.i Q of.a ece thr ich_ at | east
sai d one*f-aw e%?bﬁ% aoc%glédl%goagggnb ’ wrher?gi Pkeﬁ? & Fﬁﬁ%’r’é‘\éﬂlﬁ solid and i ¢
seal arreggked at a connection between said piece and said body, and a
resili ent Iy deformable seal forned about said one jaw adjacent said piece.
5 Appar at us accor di ng to claim42, wherein said piece is

subst antf‘%rl |y Agpai@tuspgecording jtjiclpim 30, wherein said cap is solid and substantially
10  inflexible, and the machining of sald cap creates relatively thin sections that permit

adjacently located and integrally formed jaw(s) to be resiliently flexible.
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