GB 2 000474 B SPECI FI CATI ON - wat erline
in the cargo tanks does not escape- fromthe ruptured hul | bottom Larger
vents are used'in Inproved |iquid cargo tank construction t he
side. . tanks than in the cargo tanks to achieve this drainage fromthe cargo
t almk’s t,o the Si de tanks 5 The present |nvent|on reI at es gener@dimouﬁu Banks1
in a- : 3 : -
partlcul ar._to an nproved I|qU| d cargo des 0

t anks_pr oVFAEG B t ank .construction for tank® "'" V\ﬁé
receivi “QmPJWed lﬂﬂlﬁéﬁ'y{(ﬁnmwmdﬁn the i quid tﬁé‘{l&lﬁan SHR&Pih tHeRSYE taRksit@dchietthis
transportation in bul: -carried in the . cadrgfagefBihecargo Gahksith ME sitidtakkae
space | sk Present ig@endserelatesudnetally oledksin b,  J0anstdadiof ietoahesk® The disativepge d¢f ithds -

i nner andiulrelin gamiclabio b Drpsovied liqidicdrgb). S. PateelatuhN@GVGQlSQ@&“@SQetaSGQWV@MEr
vessel s tdkcorstrition fastapkanyesealeer ,  unavai | abl e'P'E?t"t'W estpE?P?.‘ﬁq’?’

ardo tanﬁ(s éoes nottescape t]rom
L ttom. Large[ vents are used in

cargo
ﬁon-prl Se aT ’(qifl%}?l tB?t %’Ho IP lH¥°f I’anS- ca ween inneran 0&? ar th g’? |
and acg rﬁﬁtﬁ % e [ans i ws s bl ::r:%grge )
er |

creases td @Pé mrall%\‘ m%ﬂﬁ%némd Op%natrbﬁégo&dﬁdn S¥hrgDaHdidtesrdiagyVid-Cc h
subdi vi da/eﬁsgsulfdﬁ hd Y505 flore ligoigkightngit he t adideeds thedsisication viirRenande and biebatifig
desi gn 't Sudifdl Bulkhepdsivhichisthdivirfe theitankerdvedseight  Sdosts afglee tekap@sselnipriegver, such a design is
t héor et i dato aohIra}«tva)hld:urdrtlgptrsetme@emmtmedts's ave thepreisel enly andin pragiise Wesld same Ry mere
si de of15t'ﬁéeﬂ’ﬂli’1°l“ oh sidg /f of spcbpataniey ¢ o POXhR{2 0587 pf‘h‘t'Wé'dlcf"&?,r?"d"e@é’t’@‘tfha :
carri ed b Fg% pgre\?vf;%g@rrm I vﬁwlﬁjéé tlt?ey gr O'}ﬁ l’V :gﬁa %%ermo %FowdesaJ’er@ker
vessel . % e AEP e nganqutanks Widglos tb}3hd darrli @all dufdt HAARg a
aspect, - BroxihaRRithEbrithQ¥ihRfuidtaig8asel " pr aéi)suﬁc%réwﬁdmcmire.#.shreunltnaqudteeas.go
in eac hzot ;ﬁi@é’d abbvelhe watéHirspbme desie), floas @t ofan (B50@Eseldomgrigind d bytiord, shiasandg tap.forming
appr oxi mathetaket vessep Sudhileakagefs asiwificangui d car gﬁ'ed?rtSDeW% ¢dmpagment petyegiaidh

i s |ess tivntil netolemfm mzatéﬁrd SWET” 219 "gydled abogeand edhfa 3'5;’?13 satdrt'e"'t}«gg%er

f1 ows OUtb gm ta copiventio tmvessjﬁgang bot t Or&ss ti tnﬁgld
tari ker25 h S:H'%Erel) 31 gn' fi rﬁlsta a oe@'tﬁ wggﬁné’@ ﬁé\;e's hrch is
conpartmen politti MI%‘(ér@és aPész' em i gpproRinfatth eﬂﬁhlt%-r—ﬂ/@eﬁ)\dmredﬂb\bb
top and sah dulhﬂﬁth@ﬁhtfs@d byGRduUnying Or ditek Ghajlok CIUI Osenta fhd vertisObdighndf tHeavakegiine vEtb s @sse!
whi ch haveatagitapat s become of increasing coricgfint Asor | z caboed said bbikdne Sdl redrespwwpwficrqulw

sar dfr eeb%tr\@melhanﬂ e@htmﬁmkemrstwmer ves sémater, apfPe repreg ‘gé?
A A reatsér“r‘é G .%'é:ra :t:'::::&::.za"

90 dl St ané’g pns ?ntew ftﬁ:l §sp§ aﬂo%e n'abﬁrgﬁéé? w tgl’ﬂh

pol luti ﬁ%%lﬁ%ﬁ&(ﬁ-ﬁrls@é@ﬁyo appr Oxdalm $2blYsaRidY roﬁébf £ tahks! gQ H
repre- Ofpra/ehuédkagelﬁrahuﬁaaﬂataﬁfboltuﬁkgftaund| NQveftical BEiIRiwhith jstdss theiLthatf §ditlower
verti cads duedr glitbottbmisreptwad by, foar mampfe, t he -v#¥swie otsatdamks.ophe has.becone of- .
i ncr easi rq;ommee&unhamlgamaabmv&v%!eéka%t t om B\R‘“Pt Pﬁ’é’@ﬁt‘%‘“tﬁﬁ@ @ﬁqeﬁﬁ@"k

‘gravity riowgyer wheemaiey afa?ﬂer's P By grende th gﬁ’gorqyfng ific gr

Sc repr esqgrotgsfgt; %"."5' &;g ﬁ?";gf 'gfgsrmaéo hav;(‘:“h jfﬁ.f 2 egf%'es t;yg&

'S the & EI eb\g:\"b rde§ﬁ\bd hojgdsziedit GHe t éardﬁbwdﬁ/ﬁﬂﬁﬁ’-sald
" doubl e- bé?klftl@ Ie)Ip ?’F\v il0handRbiGingasaent i &ldﬂYormmbabﬁrallmaﬁﬂat&ﬁgh aiddompar-

wat ert i ghd taitkan s spucé bitweedaiednreoadioiisasilla t ankets hepssebaidiaydqviardsed hull bottom,

spaced- apeotipms e@nqsablefvemtrabewﬂmdbel ow saﬂ"d amteerghthqezoaral Wtkh?adrs'tsmsewth-

The pur posseagsof eaijoang S8 p (pqult, such gdesign q hulld qﬁl t Ht:g =114

anks T R S g yrvﬁ’r{;eg el bk s pepifoorsld|

vertical - i P& hn b a%ﬁ @ekontt eq,uﬁ.eguh bftfwxl i

i's rupt urg )Sott n@fanl@( Iﬁequlragﬁglﬂliﬂ&rrﬁf Sal Idrebﬁﬁd(\&ssewbﬁﬂi’kdidlhgl boﬁUn@rwaa

desi gn megruttoie tesupp@tthe hugaloagdieg stress df theanot herprasps e, spetcliregnawweamvatemand Sc

provi des® targtoankhehuwe\wbottqmmdevatm the dana @ neere@atatie@p rautmélsa'd"qv'ésereq'
~carrying quitﬁtqm"tPOEfa'P 'chéWFﬁ%H P&ﬁ*ﬂ‘ gr aviet 'i"i‘? t &P th%fng
si nce sudfreanfryter fEPotoRhiER MrSIamegs than 3 °Wé nme° P i}'é"{; I

i ncl udi ng I%ﬂ\iglsg%ﬁ%%r&pggdltMﬁétrthAnkgot L OM T Qardrlil Lo, said BpbHdirks having a
conpr i sgsN@ssdi afhidoQbIe S8 definitiSide tanksRteH@C K 120alertithl hargrelhnmcﬁrsretsethb at@EdaRilovasie .

Mor eover m@t&ﬁﬁd@ﬁoptdba:oftb%eskaaﬁﬁehmneottorhansveua:se bul-khead di-sposed within
sai d addiwhidves disprgpdadiessnt tnend asexgiated withnuf act Theihatizogabivikhendiof the va'wysﬁates
plural i tycamptmieﬂtel ?' %aP P% Par- a tank@r’c?'h%“ss %‘S‘Hg‘ %@éﬁh?'fﬂé"dcﬁ’ gin

and out E}; :ptae %Ieaaeoﬁ car o §E@§ ﬁ‘ﬁ 3%

s unusgb&rﬁ lﬁt gé&ﬂéﬁgi kl:ér)vetsl's@rag'go » A3 ferdde 1l @f to InEIQa]h ouble-
bul khead eWa ihe. VaREsHBEp1iAg the §iti&) O an%oﬂ@!ﬁt@tké‘r@ﬁdﬁbﬁtheﬁH&'ﬂulﬁadﬁGﬁrlo&ﬂlch
in said-: hﬂnklstﬁﬁédmmaniﬁdrdoﬁeﬁéhr etsni@Rgliisai d . dxamker idfupiureadl, @aisiesill ldaieragidly epse s
of oper atis rigtuesaido mmnbuammercgrgofbnm dreint om at ruptuciobthelbastomaly ejdes of thehullantilithe ne
of sai cPStdfinto thekide tanBop thatiheleitrgee thepai 1 EYstressye beagiobthe cargoaglasen loghor ish i s
approximately equal to H/Sw 1 ),/Sc, significantly greater in such tanker
vessel s, and such V\/nere H represents the vertlcal he| ght of the vvater-

[ S o o Y " I 1

L]



At ent No. and contains the pressure head of the liquid cargo in, -

, 832, 966.- These side tanks have a volunme fromthe the cargo conpartnent,
thua gre@talzmoﬁ@ﬂugl ng the 60 huII bottomto the waterline of the tanker,
vesse . £ e assel J’huq in which is

equal to. t e re ectlve voI nes. of t he car cont as conventlonal

e S

Car god&e’:w I@{t& sgﬂﬁﬁgﬁivw of tHBigdidédkgy hul cargatah poéeﬂ uf tH@ U]

Wi | | 5 baadd byatjpivedsy! cUr}ﬂﬁé’tedtSvWatépirtd!rsBdJld 0 per Mihkadiahtages of thefofedbif@erhiBudirtentsdf

dr ai nvirtually glitinite mejor huidotiwt leekame keaki des  dlie inveatidnald that thieiubper bregd3Bnks £4n bient 0
t he spefthropgficyptusss infihpsidepef thy hul aflibﬁ/e t he fU"ISU"Z fexagrgoantrerhgllast. Thigdeaturgr go

-'.i\ch are di sposed adjacent to and associated with The hori zontal . .
khead of the invention isolates cargo tanks in the vessel. See U S.

has bé@ﬁel}m I so fc nglderabl reduced T sthetankvesselto besmallerm size, andthus
{ess expensive.to operat
%Tg}ZF b Tﬁ%ﬁ ey ﬂcgaw dw m ftféjw S G L ﬁ%?ﬁf ns
for inof fichi I&His Car 90 Wk, AT hrpzﬁso%\ ntﬁarlk%ﬁé" G i '
liqui dm@b%on bifthe HOPRBIal Bkhgat drmaks. 1 n . matghetevbhemamby upon

t he ' Dweifibh el8C@inbifizeatHeabigerofidarhdgertalpt ur e: gravmne tHeil@ver cdrdvaanka bwapeniB@hs galven o
eac h thebulkieadijapeifie @a%oftteeffeﬁe'ehqs tot er speaishicAlpraativalyanyfor gl tejugrsr caraar go ¥
pteaemea'sase eficay B‘b Heﬂsﬂe" 8 ‘medh éa“"S"aE ‘H‘lé'F‘tﬂ' i) et"ﬁé“\?é% ioapne: o rrpar ed

re mce s | orage r
tO WagY?Ehlg stposs vert:cal int nt a96§ @gngﬁ‘% dls_'a sm
virt uaii Yoo ek 66 Goetl B é«e % tom | e kA Corad Ak Marbdd
“HiPR & Fr&iA EHBSe :tuma s Widéh: .kaage t hrbwebeseuﬂtwss&,ficaratmtsd sssfﬂtan
huI Izo efbetnhmed dhrhgly, tHeihbil g éxd ahdiottomr go &5 ahadof wage, tadiuid Iéngastnfrea:tmr&rgbessel
wil |  Mosovirdoamtmehemikibddjn thewvkssebeta Thus, tanksWlbbwpgsmvaepwamkresse@s@bn the be

smal | g;%‘gﬁ%?&gﬂ%@ﬁ@emﬂ@;%%%ﬁggﬁr| ne! %‘%?a_‘&hgftg?aigﬁéqg%ﬁ Beg“fﬂ@%?f’ége
| ess 5 to M P r
uch I n su bulkhe el ransterre

ac C gl GG seloT b ﬁcﬁtﬁeﬂi ILLE 8 ubr ‘ng?b 00t 46 Brg@tank (4G ip b scwhblk: oo |
car gotaﬁ’tﬁ’sﬁﬁﬁ:e@és@@fs nﬁﬁﬂnzh'&érﬂ@hdvﬂﬁd &Nt s. readily: dlscharged ot:transferred using. eftiEnthe 50 be
| oadethedsrg@inehdippdt tidReis ddaerdinpij tiddeedar go  Thergihgdaldischargig ridass dtttic additiéral .
bul kheaslswbort#tezctureferahewhehdsﬁhetefged thr@bﬁgmnqmd\smammnsof khe tankvesseli on
al so fﬁqH'F%t?%’@P?’h'ée epagnjethe ypretanktge t o ‘I'saﬁlflaf efsﬁtcﬁ@,st'f‘@mcc?,‘ﬁ! ©theanks by
opefl n ng “'B r"gﬁe% v afitet hé® it '°B*F ltfhé’°erte?‘e’8)f‘t"‘(f"§ﬁ‘é’§ BMO¥Fbans .
AI terﬁ NQL% "9;;1 ta ge ﬂMpper cgg,ggm Eﬁr }Za‘r'ﬁry? CIRNGE 61 %ar go

ﬁhe%’@ﬁﬁg renélé?e& ective intt entefN be Ulslidkkd@ f&EgcﬁrﬁQhErﬁ%%QﬂE%ﬁg I.on
and euecmts.dafor Frolimiding ahwnmwdace&hmetot he buliteemdantdyed Roadeddy a Gihiovea@foon!.
mul 88 eqspubeng@mgess!ssi fitde dxistngaesels i :0nad. sadctedirsactirdameswitisbsisvebtian. ke exame al
hei ghtMthWCtlhblﬂmsM of Chargl ng -and di schigrkprtay dnleeqqsenam@tse@hweewunﬁe the

Is wnth

vessel. T Wgreatl

S ?xgéa""@argom:g o T
a8 teaMs Mmd yrg 1aNBS R SIBE Ghi éfGll iy \hdiot a

to eloWéﬂEﬁkraﬂ from vbértahhﬁt Whpertdnkles aagki eurgamkareg&utda&tea sswa\mﬂ:rracut e

|i qui th apeetgediefibbdiertt ofee incmrigothbmeov er pallyma:tanmg nbineal doio dold erati when dilloe

vesséVeéssdlingludgsamiusaliviiof Ionmtwlealampfoa;vst | ve argadenks ere fulline matidravhichearge al

nnects he

hei t’ermuﬁ‘hengd'gﬂ?éeq‘l'ﬂWPe i Hiytandy 1? ta“k:lﬁﬁ 'I’éﬂtﬂﬁd 4;82" F' %E\’.stﬁél ow t he
e g; e e ﬁt?t R o i a ggem@hﬁgtt
he' gh argo \“fﬁettaﬁk an amn

di NQesSds’ héh Kshﬁ hduQi ca.@oc kedfikg the tm@myef@.awgu &tfh et.gtamtmésﬁal fr om
't he Iemarsceaﬁg-eg(msansa:g«pteeseeiwufgnmme t he hedrghictaifacdoRingpipe nvativQwill aQﬁtha:/argo ,
t anko vnpethelqymneﬂrgqimkgﬁirctardmgmere it 1¢&httlberrtoatﬁnselnrbuwlaecvwﬁgse:lundlsg Sos
m ni ntdfz@a"gmd‘etqﬁeef\ﬂm e tenks; ancaslditipyy di s emike davdlechotiem tanker Eﬁsﬁ%ﬁ'd"w .
o e L SRR (ke | SR D %?ie. b
and dE e e TR it i onal _idasFeatlibid & .t?ﬁ%
bul kdrérit dés%ctt #leB sqsreem e IR0 di1se m%.nm&eq ssé Ihﬁjc
requi fr&dtﬁe@pﬁdﬂﬁé?@d’thnkfsh&eﬁﬁﬁﬂ@ miofort Ne  Upp eHaritnaibifte:bottom EaHkErvesdelk. arn;lﬁcauessel
const dilieh pemameans dirdigine medna oB@d tofthels, 't ket of uppemabd lowensargo tantsym atahy vessel
ef f ec§q0V@1 ryeaneaertsecondwemvrértwmte houl dc?r@'tf“ﬁ@ enordewgsethw ntipmy tﬁqpmval
Eq far‘délm{ug u 8?{1 to ftve f ’t wort ingi s
Ci e en eas ea
%5%?4 e eoft’%'ﬁfﬁggﬁi f it Pl
aﬁﬂ éPtQ:%Fn@ disch ksr n¢£‘ Bf‘e oitd?ﬁf{a BF
event giai eca&%b Endtfaadfsrdohibe iqUi@Rlomgm t h er e 1ahsuldBeRfeathat aﬁtarf*@éesbl%bdamuﬁrto
grou ndrner‘vgthanﬁbenbdrdo tirkeltsaecthdref hemtksof  Othedtversidi.aiay yegariptsohfbachtibis add t ank
ves8in tigomsieBBact ot th¢ ypreicinag tankaimayalss e[130 gy éamprisaifpr einglei angil taekesalbsrge; ok 00.
structed in accordance with the invention. For exam w th such a bul khead.
pi e, bottom damage repalr costs foI I OWI ng ground The |rrproved tank vessel

Y b1 oy o o S o




according to the'invention is virtually lower watertight cargo tanks in a
plurality of the unsinkable, regardl ess of the extent of the danage cargo
corrpartrrents and-or bunker tanks. The tank to the hull bottom as long as
| ondi tudi nal structural vessel further includes main |iquid Gargoosiaasgi ngs
i ntegri
coupl ed by val vi uct ed accor((jxlarﬂ etvhsesell r) i e%\}llne
al 50 gave t*f'ﬁ:e@“e%h%ﬁ 3 Zié?%ﬁ}%@k fors ikt
no changq, 1sdi sch atf.gédagn mmerém preSiABithe
tanks, a 5| Hy@é}go,oldéiérh odﬁUerﬁiclhﬁ&d oM t\@RiE8 heiyto60é Watedihed the 36l abdve
l'i qui d S&fat}ﬁc&hﬁfg@hﬂtg:owd otliceshaurgs wouldear® thehull bgrau el theyessel dragbt 8w repre-
‘buoyancy teaptatiédy. i Fi-nal | y,. but.- chargi ng andsedt\ssteheﬁcg'p V'Wlﬁéwﬁfi | SprgprRaents
The fExamples efithedhveptif ﬁq;g&ﬁgd’ seripede n f‘e% @f' é(‘ﬁ‘ tpr AROPLT ?’F&'I"‘s“‘e

~char gi ng "ﬂ'fﬁ‘def&ie%‘i?l‘l%ﬁ‘ﬁf‘i‘iﬂ“ {pgs in |th grﬁmﬁ @'ésrhsegﬁ% out

si mul't a@ uréh é éﬁﬁ&a.ﬁéﬂ%p&cﬁmgﬂns fﬁr bm vg mt ?a\.JehiGHH &laBSle tHe20
fromth nQ mBoQfnehEsT SRIMpRAVEd - 1TOT € . Iadiérifeywhich Rlask then &l@a@l 106G Wa-1).
tanks, f quui@)SﬁHMaﬁk coRBiudtion for a tink&RNessél doubl eFrablikies is arefekably. iaceted Bélew, specifical-
Typi cal | yeonsidetedliccateing uhgpreseaiiiventfonr St pi pely amamdmatelvigriedadt batow the neutrekpress-
upper and Figue? ise tpnpyerseandes-sectionsl viemef thees s e | urg bright t?r?"%f&h‘sa”at&'?ﬂ'"é@éa

means c1éd P'édaf%ta"k copgfvEianiRkenongcediei ng E’Pﬁ‘ﬁ‘@sf’ 25319 3N W’Y"?‘er §P9f£

45 the horizontal bul khead forns separate upper and 110 constructed @
017

f K perature,.and v, sseltrni'n h[l;
| st pl r is ther ransvsﬁgé)c Jss g&(lgwgl \L&p S %ve, U‘EI 5& ?)?e e b%&

for bUtteJ I| &T Aotk Bnsttictioh fiadtrafiilfbideecon oﬂérﬁ&gﬂﬁ%%ndlﬂﬁ&r@ﬁmﬂﬁie&t'gott ﬁak
upper lqm puf6d dased BHIGb@AIMgt NE  SaNEfrdiiihe 4484l inGlie edért Bffarhull AUpTIge WiaNK s
and perzm énd&allmnagledﬂﬁagtehe liquid cargo in 85 the bilkhgadioletatedattenquialprrssuay or
more for oﬁwreetsa@dppﬂdnelewpp@otﬂeaqmdma? gi ndO‘mﬂeP'dF*?é?fa‘P% ft'@?m Tpys; the

t anks i n efaeimpivved MQ%WPE"'&I‘]R‘@F"% é'la gr adRefer thead j rf'hé%sb °:)'f:ﬁ'é’f
f

liquid cafHervep frengt °'§1’1| ona'" ): at 1o ONke
of “the m ; géfmfzﬁ&%‘ g e SR )ffievésga E‘Eﬂ@vm ik

vari ous A ati.ons..an > I N the vessel iraGhepddseitiithe LpRarheRarigRetonthls
may al so eﬁﬁyn&mﬁérha&nlaf@ﬂ cressanpl e, an wilkheddmbénertize Hohbgem. or-- . 3
GBZOOO474seBlonaI profile vie@r ofithe tiqlid @raontenge -t ank di spmu anotmfhetrthelt?f"UYaF%Mraéused
car go cargopgictipp '*Mﬁ@at%BE'e'I"eﬁF'T‘M“'@éh%u por t elf °‘hdf°r’1“|"]eﬁ th%Yt“é Wh'f('f":
the ves@eqddwgnaécna rdd'ﬁwa@wamea"whmmt e g;f;'h }%g% erren bre S
etdt‘l: gg% ;Eaf?tlicnlaﬂg the uptB os&@eﬁ&ﬂs kBR ﬁlllg&tlor{
2,1

and is gi el Ig;ﬁ?}

equation a £ $holin b GREFSRHS T Ne  DewMSRAb sy valk Yiighty §ith re@ectsduerhaa&
hol ds, lngéﬁ@tbﬂi)’ld&ﬁ&@l byvaérsncsad.mémngm.caf t heabowd taé Vessetss lnfil botian acewdiog toalixdeas
5 hatcmsaﬁamEemgBullandpm\gemttomM@dsndwztrmﬂklsmt!izeld 70-the hull. bottom -
i.e., theThgggpgg||nctypi mdeclgﬁapql; plwralithef | nst al Fergxample, assummgthatthevessel waterlme
ORI Che %W*%"' a%’ﬁé e S YL ATEOR O

| nvent | On W ssela I ﬁéi yf 'é rtlg rg‘gpeCI f I\%S&EQ"MIt aVthf pe L rhvity B er in

[ epresept St b ?e e@maa@ck $onki REI ACCORGEARMEN Ve WH5 VS BiSiSoséd s 1.0269 mnsfma:
grvity 0fb 8 16 'tedvessRl- Wadighthotifvatavems €l . Wpe@fic gravity of sea water), the horizontal bulk-

W t h r espeaiims dikmsewiitid tharall bbtwedrsov@sis el |, - hdadis bibferdtilygogated at 4 vertigal height ol |

| ongi t udi Wahd hldlrbosmé‘e@pvﬂhawatem& 11§19fthhead |%5475’cfh9'!ﬂ!e hyfl R?S?’I‘K‘E g753 t. above

di st ance s prparRte uaPsy watgrtight cgh ﬁ’é’ﬁ rl 7 Bos ude oil (s"ec'f'c
e R T s e T
ConStrUC;l 112 theW@%ﬁ nina t‘ffaltw heg, eﬂn$e)9f1 Iﬁﬁ@bﬁe}’m (Qeatiegladg] ow,
specific ftheQ%SEJrﬁ&Hﬁudntﬁ@&%cdbﬂﬁi veloivhe pr esegesg)isvdriall bythe vesseh pridi7a36ifebbove
one foot Wb TBlobvesseUTor ithadthe spperfanigur e 2 | the hulthotiers (BIIS8AST. eraye the watetling) when
vi ew of 50t tiaze a variatieightyrhichds @SF*@mﬁffatﬂfthﬁarl At @?F§' fug (SP?Fé'cgt?é@dqq’EZ) israrripdRytep -

cargo tan'RWEfé?ﬂL‘f i‘ﬁ'@,"c Qﬂ?"?’&ﬂéﬁ“h‘f Ygﬁ ctlon °§i? gravities of the FAL R and-

Lﬂhﬁ igu ustrate! operatlon o
the wat er car o cargo tanks of the, |nvent|on upon the occurrence of

int errperc% tlé ’SId ttaln %ﬁﬁ I{el' $ste 4 Ch COU' d(a%?fl&%r&m&h&&ﬂn%gatdhﬁll Bétha) -

t ransveQ'SS@esﬁ:Jdoa%‘él’d?a@f‘hE L&3Bdlma yMbIGN& on@Si t i.V&20: illustrated BOMYBIOR20] jn HDIl BR®ET 18, (bheavy
exi st in tdneveth bllkeabi bithdythavaing or thatak CONSt I grotriding dahbgese thahullhgttern dikustrated by
| ower car gongitadika baikitbadsvod elsveserhvikheadar go t orupwea@2eand (chridethyliiuRtyre 23y 'E'Uﬁfé‘§“

i rt qn@pm n t r m ma ase of
Sﬁgﬁegobgo 'Oﬂﬂ'}@l? a bcorrr:pa 'T‘ tL’I gbo\\//eet?lsel LN Eﬁggr%‘?dazfg%@{%a rﬁuld{%acar%,L us’ :a:ed
d - 125 the sha ofizonta
| ocat ed60 Iso It(f sﬁn r Vgglrimgh {at'rc};rﬁoA Qltl heQQi L lﬁﬂte¥hrﬁz"¥oﬂ inSkROH@pressure
embodi m3 Ip'gle'sﬂhﬁ e&iﬁrtg%eﬁ;n&mart nEnﬁe%d oftheIfuidichgo @fupfon cargaramvie doove

liquid ca;sresau.baa htmnséafgubbmemnﬁms whichls ef er loaer caigb kdnle2ochffaaédythelupireasince he
hul | bot t cadécated abays theeesse wateding.(Theloterd ac cothd liguid datgofritbe gsrassemeartmeppghasa
vessel @5sheighie thelyaxirriven vetfigelthpioht af wirigithe nJ¥hereeific arpiwivhigh i 1ees taRndhat PoYREE"

charging and dis- where Hrepresents the vertical height in feet of the 25
charg| ng neans for the upper cargo tanks of the 90 waterline of the vessel



.Figures 1 and 2,there is shown a tanker vessel, waterline may vary -
Nightly with respect to its height generally identified by reference
Jneral ~ 10, which above the vessel's hull bottom according to the l.oad 35
ncl udes a hull conprising.a bottom 11 and sides 12. 100 line utilized. \_J
heyesselg J il

used for det er ni ni n naxi num I oad| ng of the resgect | veI vvh| ch are di sposed

ssdeh Rf??"q th:' ted 452 ¥ \gf” 6?'? t Qg
artmenfis pre en ed ald bo or.c ng.sai
the B o A
SDeC'udsGat @\éh dédQ hﬁp*@ategtsuésttdlft% CONPgsbdWthirSsailedas! @ﬁ\%é\'\ daRRofRRkaid 3 and
b the Ieé@t&p&ﬁic@hvftmtHé@i&lﬁebargcﬁcodi- S posmdbotsmbt HRGShcé vEthe iatelingoflgiit.om 1 1
of t hoared estagtlof th¥\irbter. hitightbseudsidetait-al - bul vessel wiegos dnpooxmately dayal e HiSel/8at er ) , '
t he iroptire 8% e ddrgepermnpunt-pidiqed ¢argq, Blugti s osedW'tm*rh'renreﬁfm?tl’fﬂ)tertwde?'meﬁh@wﬁedeck
head tfatedy glfadedanea 26| iplosh 'gmﬁﬁ byt that @Ptl cal linge ﬁ%&t@%ﬂa SWERS’E

For exarrpl e, assur);i ng

gs a top deck 13 and a pl uraI|ty of

AR o ke R TR aa";t e 2753
r\g Ld mrlgdhfa”ﬁul raﬁ an %\ﬁer% ﬁfgh
V\hen rg eawanﬁtew&tmdppérw@@tam c 45taﬁl@Wftﬁm dﬂiﬁﬁ)a .amawat.arﬁeloah

car gagtlaantk@ ‘oRfdle RBauiddaryo frotithe Igwarcargy 0. 99BG)watslineaf saidadssblysaldupparesselsaid _ .'.
46. 84drk if relativaly sloweBtis roavapeusiiit sofne otthe go coﬂatdahtwmatvsmcaih@ightwhtcheIesatbmvtbatt he *
v esi§ diauit girbo tode transfefred B@!&Q\eﬁﬁeﬂe&m t*??eOflst"F l?!é’?'r%? eifa'éltﬁﬁ‘ i-ment - of the

|nverPP'igBF?"l‘Waa°‘bf’l?Fr& fep °ft ﬁﬁ' %B whepnZ én\g;f fase ; 553] AR gf'lgt\nty
?L t\éﬁg@g%@@%%%’?% d p Set eabovethe f sdid ves Erf'
ta&ation &

0Ve Wat er | 336t Hish-af —1¥5§$ﬁ\% eHJerres%QtsE [bkibe

upRer t AgU¢ss 4 ant bmuhutdan&aértemduﬁeﬁis&ﬁ f 85. herfhom edeheFurRinatelina o) saihesel aBovBave a
ver t iligak cdrge ghk conftiuctad agordipg thdran t hat sfd botiem;Sw rebidsents the srlecificravitg speci f i ¢
gr avnn n@h&ﬁ@ﬂ%embydwﬁqf@d"ﬁymphe I ovver ‘t’%t?ﬂ@d St ‘teprs?ﬁdﬁlﬂtf SB@'fﬁetaé'&V P?éﬂ the

tﬁsajﬂ”'re\ﬁé%g‘"é din ?% g‘ﬁ e gara?

oy TR ?‘ﬁ, I e, T A e oo
Sritholies ispBbdcibetwostt . 1 ANKS (abeel iHdtudiny6Hl tm,r.aneslb 3 and

OCClJrJo@;n&&cﬁ) ftmmb&ran@rowsnod@o&aﬁstm ons of sided @ tbpdeiiest isaeBetransasse bulkidad i Nor

gr ounBké vegse perayerabster bithé lidpdtctignfrid, 55 ddispiosesiciithinisald birltoringyaptisdity ofay

| ncl utheednkas to lowgrarks PQ andvicerveseh. 'B}P r u&t Wateright mmomnmqrmewenf tolheav

t ra'iQS*%'é‘F"sVGSSB’Lﬁ'ﬁ@WE’h’de%ﬁ"a 16{ éld nd said hull: bo oR-)

G e S Fhpeass
rupt-Uj& 2%!8 p?d;}al fﬁﬁa %ﬂ ainflitidé U tditbrebdeMidnQd dppFddlintattiy -Car gO '
CONMPadatydehlrsing and discharging system (riot showh) OC [ n@ualb@lﬂ(stﬁvﬂlswﬁh&?éHﬁdpF&ér&’d’th
t hessCaaGRedb thblappdn arid |awdtcarho tansiohisad - 1700i Ieidhodf sitedcitediine viahd Veesel abovgsaidihell 21 a
neg| itgikotvessahTherntlditidnabchprging and disshargat ed BBomaIwaerresaets the spegific we‘etyef watefs

- pr eviioggeaps srp'a#eéauctlameanfzd" "@g“at/ he. shaded&t ’é&’e?&"s “Pe§9?°5'§9'a¥' R i 'Wé _
hor i ZBRPEe 241 e"a"”U‘@ t"ance h‘?fﬂ? '@ ”"‘b ﬁankgfepa  khead

m W su1t era ower waterti I' within
17 dﬁslﬁi ?t‘#%\pe ‘Eég %&5; i 3 FgeQerp ?O%SI %@sa%ﬁ:gl%g g"”&ﬁ%ﬁob t.han
or  eqH&outpl, & Sl@@iétafﬂ plp heRdind A€ | 1 qUb vﬁb@fd%teﬁ-lmeﬂﬂﬁiaﬂlesﬁafsgﬁ ubﬁﬁﬂtﬁnﬂsg o
abovaomyi tﬂdiﬁaullf/ ithigthglopper &r@d’ténk@ &9 4hd aC O TP sk ig BV Sticaltlightwhich is ks wah thagsfgo t ank
20 afdiwaittecf troysversaly- dlmawtseconSpme@w SO Isamti@veadtaabeve the -vessel | waterline.

The If&tlmleﬂttoplpeﬁ‘hé"'*th't!fa"lcd‘"eﬁﬂgdpl’% t he car do Aoemakasclaipiad inislaion wbgeinbaid ght i s

t hefSrrasE AR e‘g*sfrlal ' 'lo%’gé?y.lﬁf iomp h;c n il‘Wehor'z?il:tfgg;lg.’ﬁ%t'wate Zj:)rfsaldv demﬁ%# 's.

| ess %@ ﬁ?ﬂ{ GB 2 =1/S¢, where'H repr ntsthev
o, ertlca
4 oulynl QiMittHnal }'?ﬁgﬂ?- \Qp 6

per ank:
E g%ﬁ'érqt f he |1i. % m%’%ftg%e'vﬂterlﬁes
| eastm&ngs prétoasy ng tonéfd)aamaea foRdkgot he af f eadtatbaeh(sw reaesaafstmisucmb §rawty >
pr espedatvegb, fot dhaiging andodischmging smlnebradapanmssefmdtebend&mpie{sentaaesfpymmr@avd case N

 of rtﬁptwcsea@’zorﬂm}wﬂﬁef@hl'gﬂﬂtchtsoF’fP'qm‘%l carg’ts“fqu'dcﬁrﬂ UI d and- a vvat ertight - .
hor i zQSHteéth%EﬁrWéfﬁ‘ﬂ“’cﬂ" the" y shadegesa ' d'i"ﬁ"‘ °3°'?'§‘4‘r ost -
due t %"‘ée%L' ‘tﬁi“ﬁﬁ%ﬁfﬂ #3%1 ‘E‘?qufﬁset weenaiaeir adfg e
Spq-,gl ]'g%c ) dQ hi sklét mlttln lomiiga above

: hmhe@ 3@hi &eernedert.dau\; at o eMatkafsa.d mwarbem\amm@fmm‘e hul |
vesse.lpvmuly@bovesmaweammmebgssaqual to [tamlﬂi:saucruppemam 23i:a” | arger: ..anount -
of | iwglveshnd gédend whekk gre'locatagas ths aFﬂeHKEpr eseﬁt 4 vegsel agelpimed aiclains; whereipsaid he

wat erof thegppeseprgtadthaded ar ea 26, i's, | ost'ank 'a ey “°"t %ﬁp' G'hY?fdﬂﬁ’g'“M"ﬁba"df the
vee|: above said botfom Sw’ representz’s5 \m" ;t?ﬁ% ta ral‘é
the hef'dft of the'  .the specific. gravi tyupg t(,@,g,,w anrkgip ﬁ.?amy

10 1 UD, UnGedsBl dlPsolihater HiRiMGN ARG a-due t O 6fBM&Fﬂo%brﬂH§Ments, WREHBIR k: .ac
- gravi Itqyld‘agwﬁg?ﬁ spedificgraviy wlﬁdildleii(ﬂidnmm al esdelincluies inbieliquiccagdeeardiapahdby

horesza ntiat, sdidncssvbathplising abdtthm, sidésandl  1A0rdissharging wgans edugledipseid apwbr drovmrer. -

wat erti ght affected cargo conpartment by the upper cargo tank tankswithin
___sal d ~conpartnent above and bel oW 19 Ieakage of the |IC]UI d cargo. fromthe :

. o Y S o o o



quui d cargo tank constructed according to the said bottom [err]

Q,Letsents the specific gravity of invention. I_m‘WTWef t he
i nv

e.g i on water, and [err] represents the s ﬂm,”m”]"m sai d

val xes 27 are di sposed in sunps 28 providedin ea ﬂm” upper’

ca tanks 19 of the tanker vessel. The 3. A tank vessel® carrying |iquid (
car go havi n§B& 999474 Brps col l ect liquid cargo in the upper cargo tanks 904
specific gravity which 1Sess than that of water, sal d andtihe valVes, Wil CIT

ar edi sposeflovderthpedssard Head of the liquidaaglin i Ncl udd tagfoamhglhdleaewmaw'a&h@gtoanh&&rham &
and coupthe affegted caro tdmmadplpens raegnted\ethe car gcbetwmh saidl top andssa@gidwitom fdr oddalsaid '

at Ieast@ﬂﬁet:’:tfwa‘ﬂfﬂ%la%@m °@W@ vessel tdmnpawgffqgsﬁ;glt;;@n@?fé‘fgp g:s-dg
cargo f Sg

o Vot R AR B e*ﬂ%%t Al e

sai d tQpr uidtaldd gTol I% |ﬂt§t ﬁj’e Rt of t 5vater-

deck andisad d,shwe 126 an&st aadaywata&rtmg t m@bz:naves @Jogé $4GH HREm, Sw represents
di schar gofnige @mmmknendshatoghmtgmnd‘the tal bbé spectkcyraliitg pveest, anid Skriepresantsdhe
hul | b#t weture is thedull Howener. g 'tehrenta pent c P grostifirakayitypfisai figegd.isad brizontaltbols-
deck and°* aqe?ewﬁ Peaﬂ&vt‘emf 'kmaé 1 né abovad T‘?E‘“'d%tﬁgepa’ﬁtf ypRergndioverpteriight

affe d art t above and below
addi ti On ét FFezéof rin %{?!?:j?g@()f S%F‘zgvy’g%ﬁé @@ dupperon f said
appr OXi ML Yosdeiod Bl T aﬂq" [ Gi NGiad RavRY sl bal & cn e yaﬁm e
[err], mr@t&a}dowwteaefat& fto he/ ifebte€ BlveBS 80 W pdi€dwbionk BRsaidRMRs. and | ower
car go t acegp tafk té srethei &dgdtankghthe edssdiiSacinat er | | e Aoksstihbe cluiess &l clairh Owthesii sdid
hul | t ankeargotesgsfer is acligreedad diasvitefdie char gi ngamdzq!lrat'e*ﬂ'd!e is dlmsedmfth"&mdvessel at
repr esent‘@ﬁ“ﬁé"@?@%?’?ﬁ"ﬁd P&ﬂ?i‘;ﬁ%ﬂk&?‘b‘?’/ %aq ?;! &Hé%e' efspig Messplghs,

he location o

whi ch l th regr, Te sth Bal
A Flgure 4andifsl Jhe go%rﬁe{lggfa %5 b tr:o:r%t gh@‘x g Ei s se iy \‘e

conpri sey gd'tan

bul kheadin aﬁ.m. nﬁheenaéma«tweahvdnuém or a rokaaéryanasmapeé&h 'ﬂhés‘be&ﬂé'gt‘ﬁ &¥F shigd
upper andah}eewremaioeédmghﬁps(zab@oldécanlea:hvmthnmuﬂt 40 use with the tanker.
vessel ' sofdmaipgentergo tinksi@lof thetaelrer vessfdThe east  ofe Atdnk sessel coarrgiquid rgrae havinglas
above %Fnd‘"aisé?"eﬁdﬂ A Faraip Iu EF'P‘I‘SQ‘a"aP'fSrst 9B jBE""f 'ae‘ﬂ‘éhﬁh i ‘hﬂel“ﬁ\ﬂf ‘Sﬁ?’dsa'd

e e disp d
water| | n%n d \?%ﬁ?}ﬁeggpgegaﬁid |owercar gfg‘ip { anks &fg j)'rratgﬁc atl stonrt:eﬂ}ﬁ sver
cargo t agk$ éﬁdfltﬁgqtﬁd% Fidtak hei dioohuhtint 2\ Eaagb mia
plurali th#é?taﬁl(sQﬁ‘ﬁN&ﬁe?%'nVS‘ badDARedrsa ameNd PiviRSight cargidofh p saldtop
coupl esb tabkepiqasel Abb MblideBan aikiRibRD qu@Ldardoh e 98 [1REN and said hull. borork 28 8vataBight hatissad
i n cl ai neH2rgingreed dischagingdystdn oacgmingankds. A deldboRisaad disensed withi@Sid kil betwpéredid
to the d'sﬁi@'"ﬁdﬁ@eﬁt"%{WED'ﬁk\h@a@’F@"dl s osé@%ckmdﬁa'éat"@%@saé#d'?i?"rcep'tmﬁthe

and a ch@Hg Q'ﬂ‘f"égdd‘sch C:Ié'l%" LFgT( % rg pe Jgterie g%at‘{?] 8ty rese ;T:telv
KOG il

wat er | ?j”% ﬁg fcafodita a2y Alithes Fotl &%bq,t)e i
about Wie ess ﬁél@ha"@ﬁ%’d@ﬁ@rﬂ? he 56&5&1'5& pr ﬁsﬁq b ‘fl@&l@{llty of water,
char gi ngingAdarbiisaia asrgbﬁhg iR &hich mBEi ght | N #he 8l reitbsehiB Ehe\spécilclghanity o &ais Rjuil

vessel atoveissmyotoadriven punm2isiugh ssartentdned, [rergoseid hbdmonekiutkbead formirai selpdnaté |
bot t om Gaalpepp exerptery pume whis isishitablederav i t Bepgahd/'ager waftesiic e Prigg kg withig at

i sc a? rth-m tank lseme y es il rt gs 'Eﬁéf
or vty MR Z%s‘iﬁ@agasr S e

liquid c [r fy ofd n&jgﬁseHQi bsell sdcBtk ?crwe aniis€
vessel anusnleatorm:d 30 Whigh infkedon cﬂhm;?peﬂl’ cl a| m 4 ARedsBIRk cmmae tn chm b, QBreinishid
t he vedssedrgo tBkb.IA disthargaduries3 isfcouidtas theo i mqngnnmbune\emamsmﬂemm&dud vessel at

bet ween W"raﬁ'i'dacwﬂ@"@eebﬁds EiHpiedtogipe 8P the aiitancehebe the erfsdmednddweqbbﬁ ng

sai d upp F'° %‘?3’:%9(9% "F&'r?ﬁ@mf‘ﬁ‘l"s 55 ca @%‘H‘&% h Sar‘td‘e ?‘isﬁ'g"emca'
system a oty PHECHE ﬂE;g@rirahsfer deligy gicg’ E’t sl
l'ed b SOth rﬁ \9?8 I.Slf:)'fwater and'ﬁgpég es ﬁégd
t ank andcaf'd’o@ﬁhﬁcﬁfo héoaveferbrm&aa rio RN t he saamiqdeedig the Vessel

tank to efaredippiggpago tadksko ansteversheanrtkst he hand wheebselasealhecateﬁdera‘amtmclalfnrt4
end 6. @therupgerior @weginghamsekel Boththgivalve, \Aherfeft'nr@a‘rpds'os Vat%enqawowrbgween

t ank. 27 and the second pipes 31 of the additiopal liquig Vess éalnd Fch:e "t?cfé a;:eg layverc ygapnks for
| ongl tﬁd?alt%ﬁ ch%{ i) dlscharglng system are control- 14.. permitting transfer of said liquid car

tr ansver‘%ﬁwitjdg;(2 hee hni:é%& ve%@eﬁﬂ%al d huI ;:ﬁ::tﬁagdggeri::v:r tank and from said fower
hd rzaealtveéei

wher ei N gjesl esmdsepar 28, € AV as G4l ed MWRIM 5)dh6reinisaib t

cargot andfshe uppé cirgbitaak.i ty 1. A vessel di sposadtervessadtciidegasiu@iy sitorygudinal and

of 'sai@ cargo conpartnents, and wherein siabdrahsvgse bulki@edsiggobsed wie said hudl,

gravity Q%'M’-ﬁ is | ess than that vessel InC|VUG@§‘Sﬁ‘§Ihﬁ"2|°F 'Lhud‘heaé’lf asemragq

and 65 of y |d vessel nprising a Py w%eremsald '%

means COI Eg% é%ﬁigh . esseln&démm ZE?gfca o charging and
wQIer E&% an Q%h si

4 out fds0, | Oidh Qiserbrgify télins Soub 28 td QI PG add lower
| east one wat'erti ght conpart ment ‘the affected cargo compartnent is

prevent ed In the between sal d top and sal d bottomfor carry| ng sal d case

o ~ =



of the cargo whi ch extends up to theﬁaeeght—ef_t_hL_Le specific gravrty of

wat er, and Sc represents the 10 ruptu However, due to the _,

contai nment: 75 specific gravity of Eﬂwmi ﬁl uliﬂﬂln horizontal bul k- of @
[ bul khe i

t he_pressure head by horizontal ad form ng a separate
upper amd | ower wat ert| ght affect ed cargo corrpartrrent by the mrzemmrgo 5
tank tamk -

| i qui d."cak {ahﬂ%rrckg? 11 MRisErAF Y vvaterl i ne of sai d vessel said

upper \Q, n6a§loﬁ&|c&gﬁﬁﬂ i&addﬁ%%élh&ﬁfg%b ow. This may permt sone Of the

t anks havmraggraga:ﬂrdtscreedmgheaagmoumbdtebarus | ess than that 15.1iquid cargo to
be transf eppeschrdatenks fonchagdirfgeod disdchbigingsaid 830 of said | ower one of said tanks.
cargo taﬁfk‘plteécaa%?'ﬂ‘ér car o tank of the vessel. Such 2. A vessel as
wheseinadel®f transfer is achieved as a result

as
C‘lf al Lmd I n upperca tan ?‘§ r hi |
of the QT gg'ygq % 4"'13‘ 'E osed within said vessel at negative

pressure ¢f.pa awg TP ot T oot ﬁi 20 by a distance above the waterline

of sai diyes eirfg disb djnggia bl m&dns.t ori zont al bul khead. about
[err], wherse Alvdsefpsaanédin tikien 6y@hdréicsid 20 Figures 4 and 5 illustrate

anof her e ptidighinaiehdrgiod ar discBHsgiemens incinddseet of the waterline of said vessel
abo¥e |i qumowpmforaﬁm@veeﬁm'rqy@tceraoaereor ding to the sai d bottom Sw
represent gaid 1‘%" t;a al [ r;vdentr on. In this enbodi nent of the

i nventi on,smmon 'ﬂ‘zﬁ% ,P”| 't%, $°€’ the specific gravity of said valves
27 are di g |n sunps provi in each [iquid. of the upper cargo

tanks 19 of1ot FrevebsRNesRIainmea SrEcklim 8 TWHRreindaidA t ank vessel carrying liquid. cargo
havi ng a 2a&ditnaisbargiog arelclischarg|og eabacayeprisn t he upper cargo tanks 90
speci fi &0 g#fmﬁlpﬁpy meRhssquiled th saidsucipamegtmt of water, said and the val ves,

whi ch ar edgfse tpe BeeRpeRyplagigsaidfirstpie se| j ncl uding a hull conprising a -
bot t om an{ *E% gpéa%%eﬂ B'fgr‘:igﬁtmgs' B$tang,q | ower cargo tanks in sides, a top

con e means interco er C
deck, at one transverse KAead t he vessel , permt transfer of the

| iquid car gq) Klf&ﬂ?dc&ib&ﬁﬁl&%gset/!ubhédﬁm%kd hull formi.ng a plurality of upper
t anks 19 hereinbaftre désafides wtDrefanéhcyfo@Rd aser sa. The watertight cargo _
conpar t meflustrategtinkigunesside dorFigyre8@andhvttee vessel al so incl udes "an additi onal
liquid capepempanymgdeawkigind sai d hull bottom and a watertight horizon-
chargi ng and di scharging systemfor charging and tal bul khead di sposed
W t hin SabrﬁedaMLrha,eQﬂ&Mﬁﬁ,lafréat:r(;faomuﬁmﬁ{mg' ng the upper cargo tanks which'is

redun- =juheaicies Acinlo P Tl i,,,jlgurrI,,,J,",,,,QQntmtoom' at a distance above the dant and is
provi ded WVF?Afaﬂfdrtfhicm-est"ubeto'fweBdnar nliquid waterline of said vessel which is

approxi mately cargo chargi ng and di schargi ng system (not shown) equal to
[err], where Hrepresents the vertical 35 coupled to the upper and | ower
cargo tanks of the 100 height of the waterline of the vessel above said
hul | tanker vessel. The additional charging and discharg- bottom Sw
represents the specific gravity of water, ing means includes suction neans,
whi ch may -and Sc represents the specific gravity of said liquid
conprise a notor-driven punp 29, such as a centri- cargo, said horizonta
bul khead form ng separate fugal punp or a rotary punp which is suitable for
upper and |l ower watertight cargo tanks within at 40 use with the tanker
vessel 's energency diesel gener- 105 | east one of said cargo conpartnents
above and ator output,  coupled to a first.pipe 30 extending below said

wat erline of said vessel, said upper tanks longitudinally within the upper
cargo tanks 19 and a having a vertical height which is |ess than that of
‘plurality of transversely-di sposed second pipes 31 said |ower tanks.

coiipl ed to pi pe 30 which interconnect the upper 4. A vessel as clai med
imtclaim2, wherein said 45 cargo tanks. A discharge outlet 33 is coupled
to the 110 horizontal bul khead is disdosed within said vessel at punp

and a charging inlet 34 is coupled to pipe 30 a distance above the

wat erline of said vessel of for |oading and unloading the upper cargo

t anks. about [err], where Hrepresents the vertical The additional
chargi ng and di schargi ng neans “height in feet of the waterline of said
vessel above may, as previously nentioned, be used for cargo sai d hul
bottom Sw represents the specific gravity 50 sal vage, for chargi ng and

di scharging nul ti-grade 115 of water, .and Sc represents the specific
gravity of cargoes, and for the transfer of liquid cargo fromone said

|l iquid cargo. of the upper cargo tanks: to another of the tanks, ) 5. A
vessel as claimed in either claim3 or claimd4, either upper or’ i
the vessel. Both the valves further congrising valve neans dr
bet ween 27 and the second pipes 31 of the additional liquid

-ES

, couplrng

sard upper and Iower cargo tanks for 55 Cargo chargl ng a_nd dr schargr ng

o, g, e, o N T



GB 2 000 474 B cargo tanks for chargi ng and di scharging said upper and

| ower cargo tanks and additional |iquid cargo chargi ng and di schargi ng
means coupl ed to said upper cargo tanks for charging and di scharging said 5
upper cargo tanks. 7. A vessel as clained in claim®6, wherein each of said
upper cargo tanks further conprises sunp neans for collecting liquid cargo
in said upper cargo tanks, said valve neans in each of said upper cargo 10
t anks bei ng di sposed in said sunp neans. 8. A vessel as clainmed in claim®,
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coupled to said suction neans, and second pi pe neans coupled to said first
pi pe nmeans and sai d upper cargo tanks, said first and second pipe neans

i nterconnecting said upper car- go tanks. 11. A liquid cargo tank vessel
substantially as herei nbefore described with reference to and as
illustrated in Figures 1 to 3 or Figures 4 and 5 of the acconpanyi ng
drawings. Printed for Her Majesty's Stationery Ofice, by Croydon Printing
Conmpany Limted, Croydon, Surrey, 1982. Published by The Patent O fice, 25
Sout hanpt on Bui | di ngs, London, WC2A 1AY, from whi ch copi es nmay be obtai ned.
ERRATA SPECI FI CATI ON NO 2000474 B Page 1, line 91 delete [err] insert [err]
Page 1, line 111 delete [err] insert [err], Page 4, line 71 delete [err],
insert [err], Page 4, line 84 delete [err], insert [err], Page 4, line 99
delete [err], insert [err], The Patent Ofice 17 May 1982

. ERRATA Cgfs

Wi SPECIFICATION NO 2600474 B

Yt

Page 1, line 91 delete H(Sw—1)/S, insert H(% -1)

Page 1, line 111 delete H(.Sw— 1-),/S.,, insert H(g—:’ -1),
Page 4, line 71 defete H(S,,— 1)/S., insert H(;—:’ -1),

Page 4, line 84 delete H(S,,—1)—1/S,, insert H(% -1)-1,
Page 4, line 99 defete H(S,,— 1)/S,, insert H(gz-' -1),

’

Page 4, line 112 delete H(S,,—1)—1/S,, insert H(%" -1)-1
C
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