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1 A VDR Capsule Unit FIELD OF | NVENTION 5 The
present invention relates broadly to a voyage data
recorder unit. BACKGROUND 10 Similar to the "bl ack
box" flight recorders for aircraft, voyage data
recorders (VDRs) are used for recording rel evant
informati on of ships to faciflitate investigation of
accident or maritine incidents for ships or nore
generally for water bound vessels. 15 Under

regul ations fromt t|o al ritime _
Organi sation (I I\/O)rls\bgg HJ@ and shi ps ot her
t han passenger ships of 3000 gross tonnes and upwards

constructed on or after 1 July 2002 nust carry VDRs to
assi st in accident investigations, under regulations

P [ 000 which entered into force on 1 July
H%E@%§£ﬁ%¥€%ﬁﬁﬁﬁce standards for VDRs were adopted in
1997 and provide details 20 on what type of data isto
recorded, . and.general , V ecifications.
oxareEreTa RS PraRyas Brayadd e SpRc B
conti nuously maintain sequential records of

ﬁ?‘d ed data itens relating to status and out put
Bg{:ﬁ e lﬂgﬁl p's equi pnent and conmand and control of

the ship. 25 Generally, the VDR is installed in a

pr oﬁl‘ﬁflarvtg tﬁé‘pﬁﬂ{:fF&E ﬁ? 1t rS%ordm' fﬁpalr . %@ldeﬁa rea:orders

br y col oure o fati ate visua
(VQﬁém pEe Wredifpr tesarding felewant mfpmation af emetq faellltabe mivgstigation

of | Q&RIehP br rﬁa‘ &SnAdaRacp Hpy GremoT¥ pgi;ﬁ‘?\%k):!llﬁ{/ for NBa gp%ound

install ed the protective capsul efltte
VeB$RIS.deck area of the ship, to ease recovery and to
maxi m ze the probability of survival after an
incident. The relevant 30 data is supplied and

contd'HBbuUseYatienshtEametie; intsegtiend! ar'F'@@oQisamfﬁaAwﬂ (IMO),
pa§$ét¢g%b|sﬁ|ps<-‘amiﬂ§ﬂpé other Qﬁéﬁ/\@ﬁé}s%bér M@&-‘. @I"‘ @00@ |g%§%nlbnnes and

on:the s
BRI Pag e ot 1 B804t Sy, YDA Bpft in accident
investigationt | witenrdduldtionBiadoptetiih 2006 Wwalchashterbd tite feresaandJuly

2085 %?‘fo%a creos ngargstf \t/lgﬁs rw%!ree- ‘é optegq 185?ratndfprrowde details
on what type of data is to be recorded, and general VDR specifications. For
example, the standards provide that the VDR should continuously maintain
sequential records of pre-selected data items relating to status and output of the
ship’s equipment and command and control of the ship.

Generally, the VDR is installed in a protective capsule or boiler, which is
typically brightly coloured to facilitate visual location, and should be fitted with an
appropriate device to aid location, such as a beacon device. Typically, the VDR
installed in the protective capsule will be fitted on the deck area of the ship, to ease
recovery and to maximize the probability of survival after an incident. The relevant
data is supplied and continuously maintained in sequential records via suitable
connections between the VDR and relevant equipment on the ship, in particular
within the command bridge. Typically, a VDR is installed in conjunction with a main
unit installed at the command bridge or proximate to the relevant equipment from
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which data is to be collected. The main unit controls
and facilitates the upload of the relevant data to
the VDR for the continuous maintaining of the
sequential records of the relevant data. 5 The
overal | VDR system including the Final Recording
Mediuminstalled in the pratective capsule, and any
associ ated main unit, are subj ected to periodic

c t newV te ve tg undergo
wREA TR RE B kT, e ma TR oFES AR = lEieh e (106581 e
reﬂaafsngdataito WBR¢DR st mbloedtamumua micthiniig ofcthe apguerdial records of
thS &Y At Gatd on is related to neeting certain

envi ronnen conditions for specified ranges. For

exanpl e, currently one of the specifications is that

dat t

2600 ol 18" Non /e o B, B Fp et Meghiinstaled in
the urrBtectivr capgule.i anfl an¥ HAsgadatedr meDRYNt, rayeasubigstech tey periodic
pé?fo%ﬁﬁéé MRisC aRd Helv UBKES RLAP RS GHderhd LBSiR4EBn Frocess

desi gn described i n CA2361797A1, a boilér including a

ungef tiedMQd cylindrical menber, one portion of which

is a thermal expansion cavity adapt ed to contain a

ﬁggt 1('? él'fcqthiens?grégp g@rgls ?nﬁtélredgrp %&}rrrgtlﬁsiprr\%séﬁpvs\mec qu@? casﬁoﬁsls laelated
tonéetingatathic \Wnvirdiirmestal BBmdtdnsdet | Ipesifiad Thagege For example,

RIS by Gt it SRR B0 e o

withs&andl 2600@ [fare1 Ovhdwrh aod er0ad for 1diced.e e rsuchednumber of existing

de%ﬁ'ﬂggérz\h%%g mtSP Ilg!jl o¥v I‘J%g?t{v?%%pg#ﬁ 829% g%‘%(oP,@ﬁ%%/d flpgbrr%e such
deSIQnedesmadver CP@ﬁéMQ@%ﬁUvanba@e iasledingat etifurcathd t epdindrical
f [ .
% o of BRCIL 3 bl onBhagh s M kq 1 56flan o
phase shapgem sasera) oaftiﬁ%*mal mﬂssmlnie!g Bictsyapf haad sinkabskused. The

otti& Pition Suhd Bﬁx ¢ un M*&a%ﬁﬁxbep S%tb#é?%%h‘lpartment for

masses typica rgo a phase change at
a Ypdcmemen - t ErfptapQrtiensdre seeaEtest bm@@mlsm@yau,twm@! ingludes

a RIHS VAIfe RiHitR opendVit Bi grebbtermbinbd %mﬁé\‘éhﬁ@ t8%AbR th8Mhermal
negatively affect the integrity of e stack nenor

m%?o%@i‘te!iﬁ%? |Sé9faeevﬁ°nwaé@aaﬂ|tﬂg°rat§§t &t stagk roBmery Trom fire

Hdowasea| bresd dhsféadﬂarﬁlé@é ekbyigted3@ite aRKUHEsIGS i§ Qha el ARjdlity of
VDR, whet her

L f f th
PR AP hB I o5o5e. BUsIng SRME Wetpr, ok GATREL Ghamore

genbiati affatti the miteg ritg rdf ithee biack dﬁahds@yl M@theh@ors; B0Ely water-based
th%%rgfﬁ%%gés typlélally un‘ae%%vae rplsw c af\rfgeecatetgletsr;]:%cff Qél %&%bér\éture of
260°C or 1100°C, resulting in pressure built up within the boiler, which again can
negatively affect the integrity of the stack memory.

Another challenge with existing designs for VDRs installed in a protective
capsule is to provide a means for identifying from the recovered VDR, whether the
memory component has been subjected to conditions which, while not entirely
destroying the memory component, may have adversely affected the integrity of the

stored data.
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stored data. 3 A need therefore exists to provide a
VDR installed in a protective capsule that seeks to
address at | east one of the above nentioned problens.
SUMVARY 5 I n accordance wth an aspect of the present
invention, there is provided a VDR capsule unit
conprising a capsule; a firgt chanber disposed inside
the capsule; a data storage conponent disposed inside

the fir her ma| 1 quid di sed

| naifaetdTRREE S dsepioVBe e TR iislbbring BRRREFe camsue
thatseeka dp gddredPDatdeasitopamf fhecahavhendrnitiosed prediepres. when a

tenperature anbi ent around the capsule causes a phase

change in the thermal mass |iquid. The vent nechani sm
SUMMARYprise a valve unit in fluid communication with

the first chanber. 15 The valve unit may conprise a

mat %'a%kor@iaﬂéc—?ﬂntﬁ%haéﬁ@i of Thed ﬁ%lehﬁn%ﬁ‘o‘ﬁ ?ere i@ rovided a

material, sald fluid communication 1s cl 0sé Suc
VIPR aansyles uamff%pr@tra @ 6aPsUWeieanfirslechambek desposed inside the

ca‘p@ﬂl@e Badath %t@‘bgé‘@oﬁ"'ﬂ)oﬁéhtdd@ﬁ@b%% inSRE ABe Girst! dHanib®r BBhermal

nass said fluid comruni cation i.s open.
ma3s '*ﬂH‘éJ %ﬁmseﬁlélgﬁ sierficst DIMbET Sad2 Yﬁéﬁm%&hﬁ@smrfmr\r%t'ag gas
or Gadear Hrcb thed ﬂrchhémbéhewhé@'aV@nwélréturet aebanbrdiinBhe capsule

bei ng ﬁrra ed f.o[ tgntléﬂ of the gas or steam The
cayERt @ B RNIBAN g i'&?ﬁﬂlﬂ dcation with an

opening for venting of 25 the gas and st eam t he

ope furt her n _such. that

in ?hg%ﬁ%?g%gbé?' 09 4 sM Jpay ﬁ%mP[ﬁFt'ﬁ ﬁlﬁal{r‘gtrlp UI g%[plalumcatlon with
thefhcmymbear. cl osed, and such that in a nel ted state of

the further material when said phase change of the

thermal mass |liquid occurs, said opening is opened.

30 The wiveaurit wargemposp @noaterinbghdsen diusip tsatdn arsilidstate of

thé éﬁjal C&%&"hﬁlﬁ cod Eﬁéﬁn%n i& cH% dféﬁégmgpﬂa rr?é']tgd state of

rein t secon er seals’ the
the matenal at a temperature at which said phase change of the thermal mass liquid

occurs, said fluid communication is open.

The unit may further comprise a vent pipe in fluid communication with the
valve unit, the vent pipe being arranged for venting of the gas or steam.

The vent pipe may be in fluid communication with an opening for venting of
the gas and steam, the opening comprising a further material chosen such that in a
solid state of the further material, said opening is closed, and such that in a melted
state of the further material when said phase change of the thermal mass liquid

occurs, said opening is opened.

The data storage component may be disposed inside a second chamber .
disposed in the first chamber, and wherein the second chamber seals the data
storage component from direct contact with the thermal mass liquid.
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storage conponent fromdirect contact with the thernal
mass liquid. 4 The unit may further conprise an

i ndi cation materi al nmenber on the second chanber,
wherein the indication material nmenber is chosen such
that it undergoes a permanent shape change when
exposed to a tenperature abave a pre-determ ned
safety level, for indicating exposure of the data

car oLty 10 ERY A Bier-BmB0es ondreiealn i ok nEe o1 e second
cleimdieneaheraip theindietion ogtena evembsa sectetsen stichr that dundergoes a
oSS G068 6/ 3 SLA4E) S 8
safelyslevel, tfor tindicatinge esmame wrfe fhentslateistorepe ¢asepdnegt to said

d d
tefERA V‘é}lﬂﬁﬁi‘s"&q)tk’hand Q@?%gapﬁgf%ﬁm@' s ot th

ownwar d noti on evers of the
respective | ocking nmechani sns rel eases the capsul e

f r OanHehﬁmesS@aﬁﬁédJﬁJay rf@r*ther-@%ﬁ'zp‘r'@éta 22 gtHHJ?@ or mﬁuntmg the

rrse one or nore wres |spose such eac
urvﬁ toean &XiSMAl SHUGHEN andeoie8patYe \l@klrtSc'R‘Pﬁ’@)amh £0fi rslegsably

loddify ReRapsuld A6 théirﬂé\%é st%t&éo%b% tiie Iét'Pdng mﬁ&ﬁﬁsms are
20 Enmbodi E\énts

W NGS
'EYerﬁ?aﬁ?? SH%hait SH@W@& PR dawawpet mEton ALNFNERS wp'ed to levers

of tppAsspaitivellackimemethapisthd@iaasek thd cdpdulelfiona e BdsestiubRire.
follow ng witten description, by way of exanple :
only, and in conjunction with the draw ngs, in which:
Fi gUihe unii magp ferttee nmimptiseraeserseotd wiras dispasediguct traat each

il SRR ool bl B dEIES ARHSHETOR. Fosneeh e

precfingiheunibi t of Figure 1. Figure 3 shows a
perspective top view of the VDR capsule unit of Figure
1. Figures 4a to d show side views of the VDR capsul e
unit of Figure 1, illustrating unlocking of the

BQENE&&[%N@FWE@M e 30 Figure 5is a

schemati c cross-sectio Wi ng of a detail of the
VDR capsule unit of Figure 1. DETAI LED DESCRI PTI ON 5

Embodiments of the invention will be better understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of
example only, and in conjunction with the drawings, in which:

Figure 1 is a schematic cross-sectional drawing of a VDR capsule unit
according to an example embodiment.

Figure 2 shows an exploded view of the VDR capsule unit of Figure 1.

Figure 3 shows a perspective top view of the VDR capsule unit of Figure 1.

Figures 4a fo d show side views of the VDR capsule unit of Figure 1,
illustrating unlocking of the capsule from the capsule base.

Figure 5 is a schematic cross-sectional drawing of a detail of the VDR
capsule unit of Figure 1.

DETAILED DESCRIPTION
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The descri bed exanpl e enbodi nent provides a design for
a VDR installed in a protective capsule in which a

wat er or water-based thermal nmass is utilised for
protecting the data storage conponent, while
facilitating rel ease of vapour or steamresulting from
a phase change of the therngl mass to prevent or
reduce danage to the data storage 5 conponent.

Eg[ ﬁg%ﬁ@eaﬁg%gg%p Sl %J'gd d?%ﬁgangdl } fﬁéa%]{ |ns¥alled in a

pr%t@écbﬁﬁ@mtvhﬁﬂf@ﬁvamsmata-mseu ¢hrmdl m&ssris hetisawfoe prdtexting

thf\aNH%ttah Srggr)é g%g;eo%feaﬁt g@g& %%@E%nge edsg O O:ﬁ,b/%ﬁoght P a}lgtgr%nrtesu!t}(ng from
a ghespetbage tiaha themmplelnmamﬂ)ra\t&nn‘/er aedpc@dateégm’@dhe afkt storage
th r r a t
cotg%%ﬁ%r}te d%ﬂﬂ%oredgf %ergggé éi%g 9 d!rjeg 80%#%(% b%t\«ge%%a‘[he data
stqregﬂm@nmemd megwater-aamdhsrrrml oress és preyentedalFurthermore, in
i &
thgggﬂnpgd Qiﬁ‘,]lgn "Hr@vscﬂa{al s e'ég’g'fl}cg’h&h?’ ordrgostctﬁé *as& Storage
comomrﬁwaéewbwmea ta a l@mpgmtur@ Gbove @d)r%da&neﬁgsaéqty !ﬁvei that may
re§Oft B RtueSH hacRirdtb P leaptlRe GARRILSa186rake déﬁ%%néﬁtqmthe
15 S/ S304 [Stainless Steel 304]" in the descCrib
reovaipd| MPR-An adi abatic nmaterial 104 is provi ded | nsi de
the capsule 102. In the described exanple, the
adi abati ¢ terlal is VWS Fl exi can 106 is. .
e iRk dr S 3 K195 SRE0RE SBMTCoh I SAP3tR U J00 in the
dep@ibet Ie&ﬁm@l%ntTr&i inyit nea bd;rﬁpﬁshe aca@sulleet 020 whidB.is :ﬁrowded with a

ase 108 is pro tin e

origfie afocE7pd af =t srat SfeelRemph. T rplE i o made trom
S/e3a4dBdlegsBibel S04 L0 ther desofibel exampiend bri dge of a ship.

Wre connection clips 110 are provided within the

capsul e base 108 for facilitating connection of

sui Pabkdiabatice sndtamal $0vbvm)prbdded dbside rtaascﬁamsutemaz In the

| [ ' t he :
de%rga%d eﬁ%g% 40 gﬁmgihg%ﬂcéﬁt%al dEV V\er%)’vgsffé?:ﬁ,% Wah 106 is
engapsvlates \Mthfft th@@@labz‘éc n@t@aﬁbw%gncgooscﬁ@nmntﬂaIb(cywmlrgth\ﬁe:apsule
I

1O%r g\%%g&g@ Féé’ee‘ldd%aig pﬁvﬁ%@?ﬁfﬁ?@ﬁtﬁ ﬁ?nl%rc@%al‘?gﬁem@f&ﬁace
of geshipu i as ol theeenterpalogpl druckuse pf a sgmpEwdibsidge @f/a §bip. Wire

cohﬁécﬁoﬁbl%@%b'ar@f;ro@nh@d Wﬁﬁﬁ lﬂ'\@c 8 bh981 Og\’fdrhaéﬂltatmg connection
[femal e cab coup 208 provided at a ca

of RalAbie e 1ok SR o e HERERD S P dNaDBeOTING MERIGRHG2 of the

vokl&ﬂs§|er@ﬁaloue¢.gw§!zd,ﬂo\w fn GRAPISEEVIBASEthEOMDRBSs UGNt 100,

102 is, nounted tQ the 30 sul e base '
rotgial By EORBRTL NS 1 | HesRbCtACAH o TREUAR SO0 g202, hd 204
ard pesvidlettior ida trhnsf@stof e fital aedording \needanml 1t1\‘BID pos@iled cable

couplmg %08 fso;:}fnla\(rjldenogln-lézsﬁlt}{ewaq o? %Cehca%guhte |tqaase WS[h éle/'?'emdle cable

. coupling 208 provided at a cable housing 210 secured on the capsule 102. The housing

210 is received inside the capsule base 108 when the capsule 102 is mounted to the
capsule base 108. In the described example, there are two lines for data transmit, two
lines for data receive and two power lines providing +24V in each of the cables 200, 202,
and 204.
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and 204. 6 Turning now to Figure 3, which shows a

perspective top view of the VDR capsule unit 100, two

| ocki ng mechani sns 114, 116 are provided at opposing

portions of the cylindrical capsule 102, to

rel easably connect the capsule 102 to the capsul e base

108 for recovery. In the described exanple, the

| ocki ng nechanisn1114 116 conprises a 5 Iever base

nmec 1 120 aL

osrﬁlrrgﬁg}mow §§r§ kgﬁ%w $ b?rﬁgecft Eop view ftﬁg‘r(ﬁ)i? rﬁapsule

urﬁtl‘zDU MG iocﬁeg”pmchpnlsmﬁ 1w|4r 46 hoOprotided ak epms;mdportlons of the

/iR RIE 070 SBpl il AT 18 bVl v
fobrreayatys Irbtheadﬂsembeél xamntes thehiodkdegmienhamigpuri €4,3)16 comprises a
levdr pHEE ﬁileEI%(rH?r? Ié&l?%%%]a%d k8448 ﬁﬁzo\’%ﬂr& h\'} A ufvHr EGélﬁHn%l al¥cked

a person s WTres
stage) of theclopling mechaniwnpdrt, ﬂﬂ@ofwmﬁrdéooftw@ m&a n1@fl “are fixed

tl'ntbluﬁl"ii %eﬁmﬁ;se a5y, BN oHE %‘ckfn@l I@@e?§ 19§ 1 @%Hé&wé?sz th@ Mcked
thé capsu ase 108, rel ease ndl

pogiign, i@othf%ﬁgﬂ %P’ag%ﬁﬁammmgs (hdsid&m"a)as%é P‘iﬁ‘:‘l‘@dn‘@ the
carzfaﬂ@ ang.sme vm]glﬂ? ﬁéﬁr@cléﬁa RO G ;lbef@éwskuléugw tr@s?rlﬂavr{n@ ugb WilGaM 19,
vViews O e ul e unj | ustratl n
123 P o8 PP LIS B bl dp RORMPIRE A58y BR Pl fease of
caESLilét102Sﬂr<g}gWﬁl:§L d:aamle dﬁ%@V\ﬁ‘Bd by nrf(lmm@emte @feabd ef;g&lbealze, 120
. hand 1 Vot t | ocki. n
A S d iRt Rbloek beod kg raa S MF B raieaaly
Fi gures 4a and b. Durl ng that rmvement the tenper
ro 1 1 .
gesg %e%g‘gbtévtz Shéﬁ 1‘-'6 Vﬁeg‘{s 8ownvvar 5brm&% ﬁﬁt gPO»[ w%svatmg
unteghicd) dke tadsulel 202 freguthesbase platen1s: d Firstosidewarnd afd ddveward
| 4 t r
moRfehf'gr BeBase Aihadd F1a, 08/ Ardks BRARLAY RGLR08R, 054 avay
froibecapsule 40D sweace @8 illugiteted In Giguieatdadnd . FPyjinodRatqeovement,
th@fé%p@r prleJBf"@lFéi‘. v ?ﬁ?ﬁg{u?é SH}Q bRABALE FedckiBed A5 | |

result in pivoting o he ‘cl anps 400, 402 away from
the catches 404, 406, and thus enabling upward

rmvﬁ]ﬁﬁér Qéwﬁvﬁ#d rﬁ@\/eﬁﬁhﬁﬁf%é%nﬁ!@é 1r1@m?l‘2@|re§lﬁlf§mnt H@vnward
sul e base . Returnin gure 1, final

mqumﬂh?fﬁbe #P@H'rﬂa ma(mmﬂoli .thoer?ta'c%na@@g T‘%'F’saisaé’ ﬁ\% Qigps 400,
402 &% celdh slerBeas 404,408 icHehd b@sgrarbawﬁos AmdFifldMraias m Flgures 4c

anf %) i npEBRC LY e, 161 2d Sl suk hpvakngeet e Semps
40m mm\mwﬁommeeéatemﬁ 4041 mﬁs emdahds3énabling s@dard Sndvement of the

capsu e ﬁ?ﬂ fol Eriova rom &edc%r%gurlé gasq:- 108.

Returning now to Figure 1, the final recording medium (FRM) 112 is located
inside an FRM case 126 disposed inside the can 106. An FRM case cover 128 is
sealingly secured to the FRM case 126 at a bottom thereof, utilising boits 130, 132, A
mixture of water and antifreeze 134 is used as the thermal mass in the described
example, and is contained within the can 1086. In addition fto withstanding a high
temperature environment, the thermal mass is chosen to withstand low temperatures,
e.g. -25°C for about 10 fo 16 hours. More particular, the water and antifreeze mixture in

the described example is capable of staying in a semi-solid state, similar to that of
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exanple, and is contained within the can 106. In
addition to wthstanding a high tenperature

envi ronnent, the thermal nass is chosen to withstand

| ow tenperatures, e.g. -25C for about 10 to 16 hours.
More particular, the water and antifreeze mxture in
the described exanple is cagable of staying in a
sem -solid state, sinilar to that of 7 crushed ice,

in that t erature ran An air 135 i s ,reserved
crbesloRb i B TP PRBY T o A B7P dr i ipSgaddo accomimodate
thetneah ggmnsién derrg m1apecﬂéi@es,s i ncorporated in the can

106 structure, and includes a valve 5 structure 138

di sposed at a top portion of the can 106 in the

des ok vére i &3 lseincofparateddh Viee s 1128 sireetir8arcbinpludeses valve

stl%c uFéN1 §69 %s%‘dﬁﬁ% tg&%@m%%? tﬁ@éacﬁh E the ﬁ%dﬁl%é e)%ﬂ'nople The

ommuni cati1 o n
vadyre &tlhetucmmqo@nmﬁds Hew yemperpiupeme®$ | 3% whicht ing $difiifipe state,

se;’éﬁﬂﬁfbﬁ(?cgnrgr&ﬁcatfaﬁ %etwggﬁ tl‘}g ln& ES oﬁﬁﬁf f(!aﬁ @Eaégpﬂtqi\ééngg ﬁ'eiﬂé’,g, via

conmuni cat I NSi

twoibafflg ohambers Jéfi Hg- Qt@ Ofmﬁeli’%cftaﬁ@efﬁ Héxis erficheammyzication

wdhsthe %Qlderbf fHeLHaﬂ 1@@ W{f&ﬁb?&ﬂnﬁﬂ_ﬁl i) whBRa¥ &MY otﬁérﬂﬁaﬂﬂ%@r 142 is
t he descri bed exa RM 112 is continually

in ﬂ%?@wnicﬂt’qwt%ﬁ?é?“tm136f or protecting the FRM
112, but within the FRM case 126 to avoid direct

v Ah e gBatAe) cxpapas e RIL 11 et iebraar e testor 134,
fon/mbtebtmlg&ﬂe FRIW 112, bativiithin the IFRM deet1l2e toraboiddifdceedritavt between
G PREFPE2 fio RO Pt pinaghfusd S horrd of the Mrm to
thel eater i1Bédwitbeanpihiaining/the ttﬂimfrrmapnete:ctlm':‘conceptt dfemdessing the FRM
1 19%ﬁb§%tﬁﬁ)ﬂﬁaﬁ? w;ftl"n Fﬁ%ﬂ&%ﬂ e m%r Sltee SoeP i I%fi H%e ed fsrcu‘?lgnedaexafnple.

hase C above b0| i'ng” poi'n
can exit the can 106, thus 20 preventing detrinental

ef f e\qtﬂ% %}J}ﬁé ‘"%y'fg@e ‘a?]ﬁé’ﬁgd ?Q?& iﬁa%?‘ciﬁ ﬁ%ﬁlc@lg} sbatiPbroduced

W t hi
fronearpb@@tqmaegm&the waiy 134 ﬁb@\teetheiaamm poietrgodxithet cani 196, thus

pr@eﬁflﬁy h&ﬁﬂeﬁi‘al Qﬁ'ecté ﬁ‘lag ?% (,Séﬂggd Hﬂfﬁt ttﬁnlt up WIthm the

substant 1 al eratu

can 3096. Mequfilcllﬂ?é taeiﬂ“e‘ém?@@reweéalﬂé?eaﬁheseeqampwfvbpdﬂn@t is

a tAflbad 419, ik @Mbdeﬁrmeﬁ bt ﬁweit&@bﬁs@éﬁmt:ﬂw aﬂlth@mmaaémperature of the
erneous to fluids, including gas or steam 'the

% e i"’ﬂ'ebe Qﬁ’rg‘f'%tﬁ%bb’c? 8?("39” ﬁhiﬂe({;@n’(hg@gt mealowﬁgmperature
mdrtah Yiotsl thebrhad @erﬂr%SqubCﬂLﬁd!;e |ﬁéﬁﬂtn§FyalQ>r sem, meﬂeweslhbbllng the

s o el S TR e B S S o R ehre TR <,
vol une between the capsul e 102 and the capsul e

The vent pipe 136 terminates at the base 146 of the capsule 102. The gas or
sfeam is thus fed info the internal volume between the capsule 102 and the capsule
base 108, and from there the gas or steam is vented to the outside using a vent opening
148 formed in the capsule base 108. The opening 148 is stoppered by a low melting
point metal 150, a tin/lead alloy in the described example, which melts on application of
heat to release the expelled gas or steam. The metal 150 is chosen such that it has
melted by the time temperatures are so that the gas or steam is can be discharged from
the water can 106 via the vent pipe 136 and the opening 148.
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base 108, and fromthere the gas or steamis vented to
the outside using a vent opening 30 148 fornmed in the
capsul e base 108. The opening 148 is stoppered by a

low nelting point nmetal 150, a tin/lead alloy in the
descri bed exanple, which nelts on application of heat

to rel ease the expelled gasgor steam The netal 150 is
chosen such that it has nelted by the tine

tenperatures are so that the gas or steamis can be

di scharged from the water can 106 via the vent pipe

136 Faﬂldgérhﬁ4ﬁ$)§éﬂuﬂﬁj dn4t8p oBtheAvapbulg @02 dididg hsnamiy Bacia 146

sul e 10 n nting bra
iR BrerbP 6EAM QR A B S GTPH B BbPREPa iohyt e & te
p:mmrﬂdm issén Lihdetwatar adomsito beacbinevhigh aige in r]aéélvelrgsofahe submerged
lﬂ ter acoustic beacon, which aids in recovery of

Caf)ﬁe subnmerged 5 capsule 102. Figure 5 shows a
cross-sectional view of the can 106 encapsul at ed

W' t 'Hgﬂbég shoafg a\aprggé g%mﬁﬁ r\)l mlgméé%g ﬂ);ér cgbs ﬁ}? '\Wthm the

ase
adia,zaatut matﬁmhw @d;ur@ 5hinsthe eiﬁmrlbeg@zamblet hPeb@,%@I panidhn @Qﬂ of the

Qagé) 26&1 Eérﬂ%gﬂeﬁ k& algd{@sila‘.liozpbfetﬁs (,?ﬁ)nddnb% c‘%’ﬁl ﬂ)%d Acﬁng-like
eS| to facilitate nountin
mgalrmewweove&ﬁdrtem%smw@w@m faclitee Bting AR RRRe portion

q)zenégag%fsolg\% Qecgrgm; ses electrical interconnects 506,
508 for data transfer to the FRM112. In the

descri bed exanple, the FRM 112 consists of a known 15
dat ahstRRIMEEsS Eoves 1128 &oRipfifesslefAed thidlRuiees 5062908 for data

rature i ndi nmat. er
eI 5 HEAT 414 B S5 i, (BTN AZ cORYEP of ggmown
datastbrage desatiire Bach &xisodpd Mmouriae 183t memaly ompgber 510 i s
designed to have a pre-determ ned shape in a nornal

envi ronnental tenperature range. In the 20 descri bed
examphigh térmmeratateeunmadatldni méﬂe_ﬂaldnahlbenﬁm'ﬁh emcnqioeatécain the FRM
cag h%é\?er# ﬁlécm tﬁe ?%SCI’I d ], gxd ﬁlreI athen%?gﬁgl %%rglbg\# J510 %h@e%%%ed to
ape” pérnmaneh J'ected T0 a ténpérature
haa@@vweadeﬁnmu@dfsl‘aeel i &f morynal ewdtontrieatal temparatod tange.  In the

de%ﬂbeH eexg&plen‘t“r‘r.ér @%ﬁlap%ab Qah&he Fg%at%rkﬁ 'i%_gﬁc?sre fsngﬁ 'that the

on recover eria
maerwémea@@o @réqi will ghanoe ishane permaneitiytvdpn supjeciedite attempergture

abg\gé srp%-a&n\é.«ﬁ %h#w anés éﬁ‘é{tméy’“%sﬁlRM J&%evzﬁsnc%ﬁe&wmtaem @.@ FRM

enper at ur € untrue or I naccurate dat
112n Tthﬁeefqrmwmec%naﬁ&thes\f%ethﬁ maserial emhes pde @d‘&rntqg@@usly
funéibhsC 8B S4H fhtddiihy) indicator to determine whether or not the FRM 112 was
subjected to a temperature leading to untrue or inaccurate data in the FRM 112, at any

stage prior to recovery of the VDR capsule unit.

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.
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It will be appreciated by a person skilled in the art
t hat nunmerous variations and/or nodifications nay be
made to the present invention as shown in the specific
30 enbodi nents without departing fromthe spirit or
scope of the invention as broadly described. The
present enbodi nents are, therefore, to be considered
in all respects to be illustrative and not

clg ﬁﬁélctlve 9 CLAIMS 1. A VDR capsule unit
conprising: a capsule; a first chanber disposed
i nside t HeVDRpsphale UBitaonigtisingt or age conponent
disgp%ﬁ%ukpside the first chanber; a thermal mass
i qui I'sposed inside the first chanber; and a vent
me c Heafrssehandrer disposedyingids the capselem from t he first

Cha@&éta\é'ﬁﬁ @corh&éﬂé%f ?%H{:%gﬂ?ﬁhém fﬁéP&H&?ntfelFe capsul

causes a erna mass 1 1quid. 10
2. ﬂwf@eumltm%@ liginigh sl insidg the firshiebaaber, 8nd vent

e C QR ThEHERA SN &5t veﬁttN@b&@ o‘r'%'tetanﬁ ﬁoH H"Jedfirst chamber when a
communi cation with the first chanb . he unit

tepypgialyg #mpbigpharaupd %é}aeﬁwetq@eswav%h%% @ha&sﬁwmtéesth%rmal

ma&]lmﬁdarl al chosen such that in a solid state of the
material, said fluid communication is closed, and
suchthat in anelted state of the naterial at a

t emeer at dhe uait astulaiined i dainpt) agrerah &rgeer@iddhanitmedomdrises
' occurs, said nlcatlon IS open.

l.
a Syt Bl G BB ¥ R ATSHERAT R R e 2 or o,
further conprising a vent 20 pipe in fluid

ar 1 ahged e et B 7 i 7 snerb s e UE cBflies =
materiall chioswrusuah tbakinm mlld\stﬁée ef th\etrhmeudn‘o?aip iflpiel gognmunication is

cl&ﬁHi &%Hgﬂtiﬁ%t ljnglﬂ?hdvgtgtlg oq?heolrﬁg%lggatfé){enib%%th%t%h:ch said

eam e open
phege ph@vgefﬁttl@e tfﬁrmehvg%mhosm@pqurmtsaidrﬂuad mmdmsamres open.
the further material, said opening is closed, and such

that in a nelted state of the further material when
The unit as claimed in claim in claims 2 or 3, further comprising a vent

pipe in fluid communication with the vailve unit, the vent pipe being arranged for

venting of the gas or steam.

5. The unit as claimed in claim 4, wherein the vent pipe is in fluid
communication with an opening for venting of the gas and steam, the opening
comprising a further material chosen such that in a solid state of the further material,
said opening is closed, and such that in a melted state of the further material when

said phase change of the thermal mass liquid occurs, said opening is opened.

6. The unit as claimed in any one of the preceding claims, wherein the
data storage component is disposed inside a second chamber disposed in the first
chamber, and wherein the second chamber seals the data storage component from

direct contact with the thermal mass liquid.
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sai d phase change of the thermal mass |iquid occurs,
said opening is opened. 6. The unit as clained in any
one of the preceding clains, wherein the 30 data
storage conponent is disposed inside a second chanber
di sposed in the first chanber, and wherein the second
chanber seals the data storgge conponent from direct
contact with the thermal nass liquid. 10 7. The unit
as ai u er conprising an. N
R at | P st ep ‘G o LRk AL an indication
malegaenambheon the ssabnd nhairabem wakreiretiedndicstionahatedal reeraber is
e
chtoggttx éugh ucﬂgfe rtq.&%% n‘p@oegt{l rt(i)evnzhsg%gg &%ﬂg%rv\\’rwerpe 8xposed to a
temeeityrel eémee a ﬁrerdetanmuneatsafajy tevpb forrirdicdtingrexpdsitra of the data
t I
stk %gﬁalg‘gﬂgf?@g%\%drt%%gg?a{tﬁr o' RIRE A B8 AB0Y CpbR Fe SRR/ ¥ the
urdt ai med in any one of the precedlng cl ai s, further
conprising a base structure for nounting the unit to
an external structure, and one 10 or nore | ocking
mecani sridef BRit 38| elaigasl Jn 12p¥ kPiry of Hbe cripseried tdpimEe further

coRRFRINg 4 BESAIERuctiYREbE Mduhil®y tHaClHie éﬁ@ﬂ%‘aﬁgﬁucﬁﬁﬁr@ and one
| ever -based such that sideways and _downward nmoti on of

orh K7 decking, ri'P%QPaP@mse\‘;%fr @'%asapfye lockinge g wapsdekionghe base

stnmemlrarwrserrsmrtﬁé RRKRY méﬁaﬁw"a@ [EVerBasBe sb@t‘é that sideways and
structure u a
Aop{TAL: MU PR NI e SOUPIRRY P WV o BiodeRPesive, ocking
médiahiseatielaase€thescaps ok dronwherbasbetrugiapect i ve | ocki ng
nmechani sms are opened, for tanper proofing the unit.
20 _
9. The unit as claimed in claim 8, further comprising one or more wires

disposed such that each wire is broken when the respective locking mechanisms

are opened, for tamper proofing the unit.



