PATENT SPECI FI CATI ON (11) 1318935 NO
DRAW NGS (21) Application No. 51413/70 (22) Filed 29 Cct. 1970

~(19) - (31) ConventionApptrcationNo— #3602 ——<32)—Ft+ed—36-—Cct—1969—+n
(33) Norway (NO . (44) Conplete Specification published 31 May 1973 (51)

I nternational C assification C23F 15/00 (52) Index at acceptance C7/E 12B
(54) METHOD FOR THE PREVENTI ON OF FOULI NG OF

SHI PS (71) |, OYSTEIN RASMUSSEN, a is described and not in
relation to the form Nor wegi an Subj ect of, Hosleveien 119, 1340 of
fauling occur PATENT CtSBE@IFI@ATION Bekklébtuag}\q@@ggo her eby
decl are t he It has now been found that the sane 50 I nvention, for
ﬁ y that a %até‘fﬂ% IN&Sf ect can al so be E&)l | j 0 prevent

gro ) AplicgjiomNe-ad18.4/0me , Carftled WO od by whi Aand pl ankt on
and ot &t Cﬁ“é(?“i“ﬂ‘éApphca“?“th 00 K& Jued BrQred96otm be phl ; growt h,
par t@ uf3ar N?‘Wiah@iﬂ)ot ection of ships. descri bed [/fa% Ae f ol | owi ng
st at™  (PhCemmiesSnediicative prblishad 31sMeyed7i t hert o and

r ebht €L aktmtisple@esstradmE2Mo15¢00 net hod for 55 SRS mayny i on
reI ambs(SRolndexmetchorndolC7ENE2B t he prevention of foul IQONKEEBIPS/ It has not
10 prevention of fouling of ships or other been "\r I bl e
hitherto to use ozone mari ne vessels. for
this purpose hgyj RgTHO®AFOR 1 PREVAVBRON OF FOULING'BFPr €sent tine,
application of paints surfaces sHoPHe protected, particularly inas- of
the so- caIIed antl-foulln pe is gener- nuch as ozone |s expensive to
produc&%(é]ﬁ YSTE 1§i “ég tﬂp ey ticb it 7(31“1“@0’{9Ithﬁn it has not
been paSRLhb: 3‘9 % ?‘@ecl 2€xd5° o B i it nC%porat' ng

ﬂd

t oxic 1rﬂaxﬂﬁ§fdrﬂzhﬁh I ptab GAk pATEHD RRY - cﬂect <5 LIRS LHARGRSA Whpele tagrf Hse into the
sea Wwabegranted Bymymed the gdethad dy |Wbalbl ef chigad randbmlanbtnn ohd t hier marinadj acent to the
si de off & b@J’IP‘P PEFEEmIE; |tP ber ngertigiRdn gf" Byiepgisieularkinin epPe ‘P\Pé ‘h*P# I | sat i on of
the oo AG Or Yani®s "% S hatthf s h%fétec agﬂ‘% achi eved

noye,

such t hathisi lhveht&nlrﬂatésaﬁta méid for thOpﬁlﬁrﬁré:}EHtibry oiolfoulﬁhk oA eHT snE ves to the
ver Y0 spieveativne of dpulingii o phigsp elseothEQObeﬂsHh quits mmble hihgytof tmeusmszzcmp fouI i ng

occur s™HHEF P of gsgl bp EoreTie. the Jaigs ship is in
har bouss mbwé%ﬁ b5 lta“%lt;?:sgf;eﬁ?hm %qgg%e B ﬁsbzs?ar biatlt o8 ke under -
subst a#lyi @kd dur thentreention of fouling of it has not betwafxﬁﬁbks us fd&ﬁ-fbm@f tht he shi p,

15_a pamt inc t o 11 na e -
pre %rﬁ‘glt%ces d,h?ch o e $ti5g stoxit hei?0 G(r@th&gs hag 1been ro cent the bilge

keel O ol o tab g;ﬁfn ct he toxic
|1IQ{9 in

adjacent to the sxde ]j ?11p and kill a ozone,
subst amGES organidy s©f thith@hedDOME HENEbOHR s cﬁ&v@d in Q¥Er 64 he surface

of theombrnplt} Phettships t tharsewss tsytsct ensy hawblﬂgarph;s foanpest.i ons may be used for

havél figrs T lslri“pharb lBaeft%e‘n ISl Eﬁegapijtfrf @i)lﬂ“‘d"z"f‘hj‘ssp"ﬁ he however, as an
exanpl Seghia: o el CaBendarl the g’faceﬁfg(’s&fﬁs},}? ;jtg ér- partlcul arly

advant agesas otuefadiod® Have @fen pro- Ofend iz abilgé &kel | N | t | s cvd i cation No.
such aP s}foggﬁlstrﬂwﬂesr gncexi¢ §ulma@bes t 0 Aohaf the?Ebo‘Ff; iﬂ@&@@@l}%ﬁﬂ% lication No.
22885 biit AVig$ PErIPEALIONS| Ayt e gI °t 30 also

f 1
220 SR it SR MR P RS L ducts of sea

wat er ofna carriedelpo tmel SpeCJﬁlc odlactsaclofa geem,Wafeddnce Whinede toBthai | Bh

Spegj leséé?ﬁgf dAp “01}13‘%19 §§ §) Iynlc%: gzecg f“&?@“hﬂl@t rif pibe E@fcedle%qobwg the side of
the Sh&e@ompo?ﬁog cts ‘E’v‘z which Brms e c on g%l’ ‘é\%%ﬂg i nvention

r el at ese distritlhe& mgm& sida \of iR spigS S edridaUtio. 2rs3 to a further
possi bi [The mf of ther ragsenytinvontiopfrelatput edhé nzonfhmaxf bc mssedfouozrdnest&nrﬁoched com 35

fOUIdg dgg I% qrtjci %E?ctcrgcd n t athn 0£t h regsde 12 %n frlgs1 rgf P@g% Icom-l n t hi's manner

::U

goo dlstrz

le U(tvaoﬂle under ht Edr ésld Ve oé&ﬂ@ 15“@&& Luaatn aro e sﬁﬁce of the
ozone ths slap:hl eved at the sanetime, mdvhreenShd fmparted to the water

tknq“s E;g?amneoﬁwuréectahre «‘Amselw the mde ommbzxp,u by fepowwof a8 a strong

i Shd"f?é’ Sé?go 2 iy, §£§ i e ot o %ﬁvtﬁ"?a?‘??‘blﬁé’i% and

steri | drﬁlkl wa@e Nthe UR GeduS 8- rese alr, so that the

possi Dioth oryalorhal%d V’égﬂtab‘e@m andot h&he tomnﬂ li:en dibthmtq:mu pief ytheng Of

at t achifie s B¢ wra PrEcdgirguieripe inhetidenpinthesig during dbqrhmm,?elmg ¥ The deadly
many literature soutces, 1th longer llnte 1ate

ef f Lt BibmidORE Bl Hes b, gine, b&‘i’hmg N's@ A et pl ankt on and

The o0z0ignenay (bgs4)ds Stages 383 eff 3PVEr qutkly it is Edfﬁbleiltl serchas d&eedanepr oved and

descriibdewaver, thsjeffect af frethewasdri whidhur ¢verg thehehipls pidet dr \baibfs pesfods, gor

[Price 25p]




many literature sources, for exanple by G tinme, with |onger internediate

periods of 45 Bringmann in "Zeitschrift fur ngiene cessation. Since
the oz 139 (1954)-8, pages-333—+t+633FF—+t+—
quickly it is sufficient to rel ease the ozone is however, the effect in
fresh water which over the ship's side in brief periods, f or [Price
25p] 2 1,3 189, 35

exanple 1-5 mnutes, with long intervals treated with conpressed air and
are flushed 3 for exarrpl e, 1-2 hours o;fmpnssi ny nore, wth air, which
to a certaimextent 175 atsSo petween these brief periods. In this T
manner, contri bk 1+ misp eﬂ:lwwli 10%44@%115 rt@é\l@ﬁ with COmRTﬁ@d Fttanoflus fone

: ple, 1— ho I
used will be | eﬁt\éﬁ&mese bnf eri ds

gfﬁbl‘ ﬁ‘ﬁ %ﬁ, °50 5
since the ozone #§ ;BXREBSbMK &sBi RAIO ﬁﬁmna S Itq zgl;jlfﬂx@ iOhdMBd 50
| arger peri ods odncozeneone is expatiod ﬁrmduiﬁlnleveditdnsomu tci gitd farger peeodts hiequene

treatment to ar eﬁ@h odf for W@V‘S‘llﬁ ofs faglingoisyfreh treamepigfoparesp 5 dhee estirenyd ‘v v;&h n
operation witho mé%f et %gl’ﬂ? stb¥ct i3 & ‘iﬁ W hh e Teo sl _
detracting from d Ch&NC¥ko be distributed ,ectthalfbuliﬁg the ot her areas whisgh
are | ess sub-10 penodutahse and zawmatelyragrer alllfkt.wnt be di strl but ed ject to

=
w

foul i ng sections of tht; ship hs surface, The distri 10 W }, ¢

; 1 t .may, reyentin n of a
a! ter _nat el y Ovefs;xgﬁ‘&e né a@o clo;i,d I::% ﬁc9f Ihﬁy orS ﬁcp n§1§r g léx ozone
di stribu- VAT GLAT NBS91ZS: (Applxcatldnl ONo. NRadiSribufedr oveitte ut’@lbltWFlﬁxS eurfamay,
for 1. M nwhﬂ@)flemhpt;levelﬂ?ﬁ? thélui:grﬂ gofgthe ghip or otheg ypees e, be 60
disclosed in Bri?¥ %‘gj}‘t eIt ?gt@ he}rlzlc r‘?qﬁ“? Pj‘onéi"é?% > |Iﬂ %A’CSL'E
ozone tion ket eff Jagljﬁ’eved @ RHlel bONthrou perfdra'ilold Utsﬁdj Ner the

underwat er surf athe ship is2B8BYy/ dibijed hxm/vlarecsho:al WattrSsuﬁa‘SSEd both per- of the
ship or other 2Q eseetighs. By means of a sultable 4a:a|sqo¥lmg akd claim 2, in 65
horizontal ly al fFgETaY q,@%sug;ﬁ Sisuipn Sﬁgfﬁ(ﬁ?, a\/\}z& Eﬁ’fh@@ i S e e g s s
adj acent the shi &aﬁmssmdﬁldsaqut tt & theYi RRssible, | @l metmeacc@mgﬁa) iy @e@&egi
into the sea  aftepachkief trea‘trhe:cuoenog, foc lxampled  elrinl, inhehichi de ohe istpassolugdn and
perforations iZh &r fpiny SIPRy &iesupply of E‘;shFOE;I“t’“ée%} Heebipai ¢ ereRr-rites 70

h
areas or vater St il ‘?3; ' rehLthdl ﬁarfﬁ‘pﬁmhe MENS, mohoPaccsilihd @b pr@kiNg

3. A nethod aCCeroﬁH Aipataths Grhafli b of 2small Ncapddity clalmafnrﬂfmeth@mbne i @istribtred over
di stribution com jug pperaien, gipesnige PEnpady e@dwﬂt% spifgse seale?t p g other

ceone vy b 850LS 08 L hoclh e oh TR LR EA B Bl o . 7

sections indivi dbga y ldbcotnSosddnaB sp,a@s e 6 A méthodAadd&l a@Cgreamﬂ,g to
any preceding ozoa:f tvteuldathber ieethil t¢1ﬁaﬂtr¢ent1“hq)e|clmmd mftdnchexlarrpdoee is clisaibaed | n

hich the ozone TEOMISCHLUE SN FBCR O MIINECLTHLSTIDITE SRy of
ozone distri But &f, ensh i ‘;1 1 05 &f Siidy

1P rb ef}’r %gm d11-1 d accordﬁﬂ}d o Qla§nut3 ny
ozone to anot her ar @auld & quﬁlﬂifﬂﬁcﬁﬁﬁe bsdnti-  which @HcERbnedi6l\applicdde 0 sdeiins

nmethod is that thl the cosp of fherpaqtéstioh metbwl di ngaktconalyywifhr @mprdied gir. ozone

rbu f {iQ, one r
appar atus may e df seﬁlﬁo ‘tf,“éﬂgjc’ 3;’1“,8/“ lscﬁ:%f in which the ozone is

di stributed over i, syp tha,epp@r ationy i RCce. t\hej@fmg@q t he
underwat er surf ades l%mdltk‘reouslm fb fhlat cfolecls 30- is to be Bunppl Hede,t 0 a snal |

area at a tinme. veyekiefhedie ISHHP a“f‘rft’e‘l“t/al s of t%ﬁi Halbor% Thi s
é‘b

is particularly aff‘f’fﬁgﬁtéﬁ”alﬁnﬁﬁé ga femipfesther i nt eg find of

cessation. 0#@NBt Ipforettdd ib§ll oyon Q&Dfﬁﬁ%ﬁﬁk and st Aagage fof the Appdi cand et
according to any preGedi Afme: Majcd#s , by bild ¢ oG fafoh MJ%L?S The
claim in which the ﬁ@%@ﬂ@;ﬂsPdwswﬁmeFedmmthhphn&ehaﬂee“ Ha\hamge ozone
apparatus cap- periodically and al t'éf %tg"”’m”/F"Varlous sec- 35 able of
provi di ng ozone to the entire side tions of s: }yxmdermater surface.

80 of the ship would be extrenely expenS|v 7. A nmethod
according to claim 6, in and woul d conse 1q&incr bstantl-
whi ch the ozone is supplied to the 'sections. .,k ally the cost 0O

protection method. alternately with conpresed air. o When
distributing ozone to one section or 40 a few sections at the tine, it is
expedi ent to supply conpressed air to the other sec- J. Y. &
G W JOHNSQN, tions sinultaneously, so that ozone is con-

Fur ni val House, veyed to the side of the ship and to the

14- 18, Hi gh Hol born, various sections alternately with conpressed
London, WCl1V 6DE. 45 air. The areas which at any particular tine
Chartered Patent Agents, are not protected by ozone are then being
Agents for the Applicant. Printed for Her Majesty's Stationery
Ofice, by the Courier Press Leam ngton Spa, 1973. Publ i shed by
The Patent O fice, 25 Sout hanpton Buil di ngs, London, WC2A 1AY, from

whi ch copi es may be obt ai ned.




2 1,3 18,935 exanple 1-5
mnutes, with long intervals treated with conpressed air and are flushed
for exarrpl e;3 1-2 hours or possibly noregigcqa6th air, which to a certain s
extent is —a4~&e——be{—weeﬂ—khese—kae#—pePkeds——4—H—Hﬂ—s—nc&Hﬂer,————-‘f e
contributive ié&anfipelts Rgnutesr Wi 1gigOitehvals  treattd) @it R@higtéssed ait0ZdNge sshell Wi | |
be | ess and, for |ekanjpis, tlh'c}sh SII béseblpymarg arvdthodir, thich 19eg lhotdin &@ent is aled nce

the ozone is e?ﬁ@éfﬁ'{%u&%‘ff bl %ﬁ B e @?‘“‘e?f °6‘£‘%‘f“{?t°g{%£ e ST g o
peri ods of GZOffe the ozBR! B e&bendv@Tto rg,teoau& Onyt @t It Givd rargt:rh@ i6tts of biofAt MENt
to areas of thaetdl proproedion wifi fokling is thes- treht@BE ©XP@NSF Vige ship’s smh:peluatl on

il t t 1 bj
W hou e DRI Ryl W&ﬂ% o %;‘;{Hj“ R
[+ 11 Cct

its efficiency “pr Gzome may
The o0zone 10M@yperiodtaRP ar€aliceHaklyl lobdl BigferejreCt tO oul | ng.

55 10 peri odi setiohs of andshlpalstnéarcmaflsl 9lstrxbwer WHH'IEII EHAIM 1S: sectl ons of the
ship's surface“‘m'l'w@’a’b‘ aS?CIiISClOSCd ?:mgsi\gi? iﬁ 2~ As\}n or tho?naﬂ:;cp;zssl i ﬂg‘é one
this purpose, GRY ol 01299126 ?phc oRE 159(1 5155&%‘{1{%5! xfalsﬁwh

exanpl e, be lﬁSZZ}kES/Gd))OﬁE\dudhl’laxstl abs8d b&p §@s-T | of ahe shgahmpnm vateher mar| ne 60
vessel, in whiedh Qshe and hotijopually Népng arg899126A me IaFfe ing ofe ClalN‘S 1»_ if g
di stri but ed ov;i* SR LI 7, 50 A 5 R Sal TR S T
passed both pefre sh@f ist BereBNARIGA! ikb NBdas VS Sfaker surface.,

pendi cul ar | go a:ndms hBYI mens adfl sxadabingvahar ead A aeth@l ametdingdtoacaior di g 69
claim 1, in aman ﬁ thep s Syere s‘ﬂ""bﬁh‘}’jg’“@c? ssgsf intoy s &R adighe

pl t th t &
ozone is passeffiid. it mdLh 3 qt"ls therP B fﬁﬁ%’ e} eftm Faves aorkdiinp de
of “"thr ough peﬁffe@raasﬁeonﬁadnsm Qeriat, f&-ad pus] &flaim, in whici@hdSbok s padsdiicsue RAyd

di vi ded i nt 85 aieésmmtes, watstep ﬂmsu{palaeof 02®e slsuitued sin 3;/ fomeaqﬂsoszenached 70
suitable val ygd w© supgl ‘301 rat n§f°‘§‘§\f§% T, 2 - .

ne
. great, advantage of thi eond is at any precedin N
arrangenent | or'et’hfparams humt)f QHall 2pe @mclal 1c b &&iﬂ’iedfsgbi} Into
the sea adj a- and m():zsmmeoumyer @n Ssmaepltheedorico thdh &ﬁiér\\afeeaxﬁfaﬁh’ of ﬂleﬁhlp tod ot e

bi | ge keel . 30 I fSé’EtSi’R?h%i 1°r?d malichresl 412 el qpssqlgurmge o8I fnme with 75
met hod accor d| 1; %g”jﬁ ‘d:;mc@f er°“§e‘gm§ﬂod ﬁ’sé l&ﬁ*ngfor
exanpl e, cl ai saona ﬂvo aﬂoam@ndss RS Sk, 08 vARS aé ozdned isITid !ﬂfﬁ:&@d to

stop the sug I ylalotknao@mﬁ@ lardc ston¢ bppaeths cam tpheodioalﬂymndmitexmztdnexr@rvnmcmhsecd- 70
and (o suppPy thRyde FIVagsEye ok e g Ffe%@ﬁvﬂ’d%?fm;;m ;

advant age of tg]‘ld w JQB@ &tl&ﬁﬁz.fr eEzt"gubstantl- Syhich tﬂ?f) g‘b Eglt@ghe{n &c@o‘ﬁy
precedi ng fF-0me C&D[Bﬁl’t}ﬁtpt&edﬂi&y od)f srrazhd:mnapaﬁxhtcympr cB.tum I'n which the
ozone is distri Mteedxsmfeqmg Ozorigamdnqs FCEOIALi NUOUS operatl on, since the ozone
t he underwaf*%r § oy %gi%é Enihg® GiP ‘i’igjﬁer 30 rig §OGh& SiRRLdRY Lo a
smal | area at fop ltane HlblToboRd i RGE t lnterval $u1ai‘va1t1m§ew a 75
This 1is partteswl a:rlt sxdemrfothb ahip sidnoethet he | ong:msl, mh@rlﬂmdur@t e period of

cessati on. rrectioss b W’é?éé%‘f?p?ﬁ%iéd and st €1V 6DE. A net hod
accor di ng t35 ;}Q eé@gejigl}?‘%zfg {ovaes ?@1% }. E"‘ézul ties. The
i arge ozone

claim in pzone |
t \ 5 t e 5 1
appar at us cap- peﬁﬂw‘i‘sﬁi‘c File yz;'&athd)ﬁéi" e AL mMﬁr,gs\/ra,rldoﬁeﬁ%lélﬁélévp1 “abl e of

i ding ozone to t e,Eentl re si derhick popiggmag e S&irgd-under wat er sur f ace.
+of the ship wollHe kiRl raxienoF »v.0F Fug A met hod
accor di ng to claim i ‘i ncr ease substanti -

AT And Wwolld cons

| d thu

whi ch the ozone is supplled to the sectlons

protection method. THE ratdner patet yo ML resed arr.

di stributing ozone to one secti oﬁIt or éfogh"'pgg WSEEti ons-at ‘t‘H*e‘f‘l me, it is
expedi ent to supply conpressed air to the other sec- J. Y. &
G W JOHNSON, tions sinultaneously, so that ozone is con-

Fur ni val House, veyed to the side of the ship and to the

14-18, Hi gh Hol born, vari ous sections alternately with conpressed
London, WC1V 6DE. 45 air. The areas which at any particular time
Chartered Patent Agents, are ozone are then being
Agents for the Applicant. ”Ilm”"ln)m mj”,m Maj esty's Stationery
Ofice, by the Courier Press, Leamm n§ton Spa,s 1 . Publ i shed by

The Patent O fice, 25 Sout harrpton Bui | di ngs, London, WC2A 1AY, from
whi ch copi es may be obtai ned.



