COMPLETE SPECI FI CATION A floating conduit, in particular for single buoy
noorings. We, SHELL | NTERNATI ONALE RESEARCH vention the float of the rigid

p| pe conprises MAATSCHAPPIJ N. V., a conpany organized _a |laver of foaned —
Cpka S arranged around under the Taws of The Net herlands, of 30 the said

p ¥els This foaned plastics mw aan, The Hague, the -
’Iy pol yur et hane foam MRE$§R¥IE5 ds, do her eby decl are_.. :
-4 nven-, put «on the rig 50 tion, for V\/n,i 'c'h'
i e AN, SORCIEERN 65540
e o us, seEwERe met ho o the dr re| n
‘ch ¢ RGN O to be particu- - Figure 1 sho b 0
escr!%g% bﬁlﬁﬂﬁ'&éﬁdﬁfwé’bb%ﬁtﬂ%ﬁ‘?c on of a

DUS JOHANNES SONDERMEYER _ .
eI ates to a floating con- ' gure. 2’ hp,\/vs a S_I_ de

vl ‘ ) alDité oﬁJAmllcaﬂlon angk@ling Complste Pgecifi % odi ant =
Aoor i R 1980adi ng or. unt oadi N l%g?’ﬂs{é isFiigur e '3

SConplittd SpeafkatidtEPibBshed:N00G,, hoedy " moor figsy ™ gecti on=- /

rmdl f‘i ed enbodl ment of ‘the 15 such as for- exarrpl € destfibed i ppI i -

— Al, 1A2, mﬁ%ﬁﬁninﬁ U.K: -Pat ents 977, |
1, 492 I“dﬁ’f @hf\éceatas omlgg(ronglAt udinal “cross- 1, 017 ‘894 have: come nto |

er s. These Si ngl e buay oéombggrg\spmlm-mnorl ngs are normal | y
|ded wth 1on Flgur hows .a |40 t udi n CIr0SsS- 20f|oat|ng
%@&6 'ﬂ ﬁ’ep

‘whi-ch-ar d 'c‘%gzlc?ﬂ an parye * et PUS SMPPEP & bhodi ment of'
fI Ui'd CORECE D mnmmmamsmmr venticn theHfoat ot\/tlmtlm pipe bdmprscsn le-
moor i ngMassciarat N.6a PéaJG" §h “G%af\ﬁ ﬁf’““&n ‘em-

Th Nth la ds )
di ng :ca dpaﬂ’él B ; eh:tl-?ague, e gﬁgf gd%&& Jiapi pes
i nter-. hem ﬁg.dwarwotsp yiY nittho@sso and
n,

unl ver S ﬁ]ﬁc e ?taS nm Iaapatefnt mxy bI eThcrammtm wﬂhbe furthey explainedt...

g and ba\gengd| & 19, theiflzawip Y'Ef’"‘ he Ti gi! ld.
pl pes Plé“prlégéﬁé“r#"‘ g}.’%ﬁ &ﬁgegm,ﬁjr gs#‘%ﬁ'{ eemlﬁgﬁ%% y the = F
rence 1y _and since-t ese osesméxmmer manently floating tsml T
ges: dre | Gmﬂﬁmhylateh@o laeﬂoatmmm o lme Qesé # fsi .enqm ﬂvare@l-easu ly
Bged - nundy ingparijoplat | s ith. ﬂ“ﬁ‘e EEESQ’ rough «

her. - Dan'&g‘é" f°é °aer% g“ﬂhﬂé ,}od;ﬁgsprﬁééh df Wi @‘ﬁ, 5 hose
Fﬁlﬂﬂ@ sfibeyl inOapplis invéntign aI WI th sai d p| pe 1 an@ whi ch ;

d - not an‘u),gh r@

repl- Cecahi’se wx emme%kféb. 19314%p ul- Jigus vﬁ %%s bo

i Cs- ﬁ94a er\»e\,gk't;a %‘? éb% ﬁ"ttf@q T (TRl %58’ Bf ur et hane
whi Ch W vidéd 1thU13ﬁQad|Fiﬁlrd) &h&v&n Kelongltudmal cross- the

d pi Dezolﬂ M’n &&nwmaﬁ laﬁ-nﬁdapﬁ@ rtcayna &§tion| Qf ansthmmmbﬁeécﬁmbodlmelkt@f 65 _

ntion 't ca {inid- oom'et:tivoobetwﬁheﬂmif g\;é Ehe Iay; ose a new

ting . oon‘t‘] gle pRY 8|Sg§}§ 6‘5%8’8 mﬁﬁ%,@f&% %fxmgﬁlgyl ded

expen3| E 5, segl 5,@ 1hfd8 iof trdbbler t Condlevrad b}e.aplicﬁi aﬁd Ibyea |uﬁ§v&§al4 L

ri si nQsodrastss sintilkr agdbld Inmterialh ereuwoya| ofnt. OEpI n re @t ed..

an ‘epoxigng andjhgve WW@?Pfﬁg;ﬁ}ﬁ:a'f hgﬁa in gﬁ;ﬁ‘f‘ﬂ,’gﬂ T Between
pai r...OfsJoéffﬁyge ?? ting Othbin dlas exratmdmteaosypmb SéTerene ST i €S
i gi d.®F Sondthé 8a0A aoe eesugmg I yumhedﬂchntﬁmireb 2,35 4 npeisoacbach p| pe

ng a fl0odatthe easecefr migh théler Sapegenioc 8#‘@ % high (7 sai d
the subes S P O LR LR i 1
g inter Qfgﬂke Shehys fh 48 1da8- POty th émgﬁ;whﬁhwbs G&nayueo@onnected
he fdfmindier eﬂadmgtof a tanker. the rigid gipeah &K 3 convgntional| sprayibR Ot

in thy er sur ] :
h) 435 L% %mnquc‘a%tggg I;@ mﬁa@s m 3&'&2@@ 3is sumlf i)gqfdlé?w éﬂd 2 ;
ose- 5 e d more snstan.t to dam- a protective layer 4 com nsmg glassclotlt» 165 520
nventi. 0 .uﬂ;&lié% a1l Ackiag hoses. f Or ~ eX - impriipiated \EtH Cha\E; Tesin,
' .( “Thesefore the floating conduit’ according Between each pair of rigid pipes 1 a hose
’40 to the invention comprises a series of rigid is arranged, which is generally indicated by 85
- pipes, each pipe. having..a_float integral the reference number 35, said hose being
with said pipe, the successive. ngxd p:pes provided in a conventional manner with
‘being: interconnected - by . hoses 50 as to. metal flanges 6 which are connected to the
" form. the conduit, ; ﬂanges 2 by bolts (not shown).’
© 45 In an attractwe embodnment of athe m- .In ﬂgures l and 2 the hose 5 oompnses )o

E n!ﬂu‘.,“,] voE R ' RS S | _._1 ST HEER _
| e | | :__ price 5s. ddf = '




anpl e made of rubber or of a simlar material, which is provided with a
nunber 1. Afloating conduit, in particular for of annular floats 7 of
foamed pl astics which single buoy noorings, comprising a series 65 5 are__
arranaed. ar . N X s em0f rigld . pipes..each.pi.pe ha\ungh a..i.l,g_a];
in--In the enbodlnent accordlng to flgure 3 tegral with said pi.pe, the;
successi ve r|g|d 't he hosQ‘S'is prOV|ded'm4hh a>ﬂJoat 8 which pipes belng
|nterconnected by hoses so as'is |ntegral Wit h’t'he hose 5, said float - 8‘
com dﬁo forn1the condui t . pr|S|nq < er of. foaned plastlcs or of 10 ¥

f oane S i

delaimed. i g £°Q' ﬁn&ahqﬁ ibl2 @alda?pgﬁ? RYBAFOVECALQN $heet s claim 1, whetein

.tc.he 1.1 0at 54 sie’ byl mng by nmeans of a spra |ng corrprl ses

Iayer oﬁteﬁtlawmdn is raedadosthn:emmub: The dufieating &Pﬁdaﬁ-emol’af%fé!a& 1”1 '8
arrangeds afr@élh'a é‘Fﬁ -"“W‘Chbé"‘gl ‘6’9 ““ ing [ﬁ(,ﬁf’ c ve 1%
layer 9 %ﬁ W aibes Shoral itk ROGga 1 As |
clai med i fhe yslfs thh a float 8 which pipes being mterconn@tedlbyn hd¥es sohaw eini-.t he

§{f oaned pl adntegral with tHGhdse 51 said fbntb?om'rem Jormcthercgidyd- to figures pol yuret hane

§ §f oam-’ 4 ’('55"5 ERerh ‘fds'f" vi dgd tfﬂafﬂ{&y S lRLS clakhddCh Spif T 1 citent:
bUOyanC‘L' 5 as sﬁmte sﬁlalsCQﬁdH g&ﬁ&mﬁ tlﬂfﬂ&lgoﬁ the 2igidvpipte z&by t lhe
fl oats. of oi g foaling 4 @sns ot‘ aCipedyimg 3 comjxiseei 1 byre 90| foamed hplastics. oam ha$ I n

the - errbodm’élnd B@c@)ﬁmﬂ#% of fspi uﬁ"étS ab‘é@ﬂﬁdﬁtﬂ““‘bl‘?"tﬁ@ PG d pipe by a |
sprayi ngs {3 % %E e&ﬁ ; dEdS Withd dobiigt SonddiBlad Qfbkimed in- - N
80.differ 395 |"oat s accordl Aglai® 2,hehepdish @he foagred eplastiban i B5 s - .
enbadi. men Inethc:lambodxrﬁants'ﬁt;@rdlha)altﬁ scwnumalwsfm-al med | n 25 rigid pipejl

is surrouﬂ 3ne pf the ¢ Iein the 10,

i S e e e e i Sl R ot s

I s s0-.1 at la aftidimen ﬂ-adc&di‘n@lththrM:ﬁl den Put @Other piperbyaa spragtiegct i ve -l ayer

corrprl sin ectlx)dsembes A aq provided jy nrmqﬂlob-y pl.ates 12 glass-clothd .

| mpr egnat. °"‘$ﬁ bR ﬂ°%‘ i ULTR “3 “g ANDSE Siaheddfl © @S fl-dats
e Lglai

}{resin.. 305 % ﬁ’mhp@ afn €onk Odt s 214)ewlickedttheng condyi t
Jas cl ai medo, whichi .n ghuten shr.f r of @hej stoanm yplastics % t he -

clainms 1- 59 ﬂwh@r@iaﬂb isif "EE‘%{ Y?F"g(g‘g ‘@'%ﬁrrgﬁ{ o nt's, i o

Az

pi.pe i mﬁ “Pa%ﬂm frer-“ence
Tand? moaherb aﬂcygifdthb@eﬁtl s “7. The fl oat.i ng conduit as -clained
|n 90 35 addltlonal |nterconnect ed byé6.a Thefipetingatonduit a5 w%%rel nthe
rigi-d pi pe e embod e ﬁl \Pé}' gng of the Fﬁ'gserB steél .
dan ‘j oi it o "c' Pepf MEE5 %" hg 13, two pairs of pins
14 and’ eﬁ’m teadm Pur afcmigﬂ:uptpesais clai mae fontisigneonpuit as ctafimddoink 9o 15, @ach
pai r. of 3§ addmonau anitervondected chypa i wiveela ciaizs 6 @heseipdhe vigid pipejompde peing . L - -
connect. edl‘l“é 1? “@W "(Bflm%! P"l"jl‘ds a c%;'m:-fffé' of metal. and which is concentric-

{95 pipe: il e - dnlt At @blive fhdidg anbanaeimsaLEC t he I gi d
1| pi pe, and tﬁ@@ﬁiﬁcaﬁeﬁrﬁsm Iaschr lﬁrlds S comprising amomh pips whigo rade, of

net al’,; 40 1adeing cp eén ‘QE%EE fmadd ef rl/é!rdsg ic EP e g5 o p
gos 1 o Al LS de P R Bt < ep o
uni‘ver sal. Smrmg QF ®RCynivefsal joditNdsS aNguy-tight chambes giv gthe%ﬂmb@ theThe - { .
fl oati ng%demnh;dtoﬂ&s smhblemepbsmi uhiyersis dssiyefl diupxadcyabove the hose 5 may- bel

any onedbfoiptymay of capsse hecusedypor o n eachy prﬂ%! &g&(gﬁ Pg{t&ag of mﬁé@ oat
ims .

made of . hogeelphirddl QbbwiCHe Wodehs il rlﬁesanﬁtonb aatH E
| nst ead” i fprov fproviied) QA Ma& bDa mhmim Icﬁngﬁse r proddedneittt danges mrltemdspl e prou de

the hose. 5oamed rp@tmf tit Wu o [whighoflanges 3rg qop “FR!]‘: ends of -
each 50 %‘iﬁmng S?'@%Ee to F?r@:sdatpf ends of eac 105- Ok o
105 Sho )show eI‘h'fé' 511"1 be DR A
" the .outer cover of the hose and the inner 10, The ﬁoatmg conduit as claimed in . -

~body of the. hose 5. By pressurizing the air any one of the claims 1-9, wherein each
_ chamber it -provides buoyancy to foat the hose is provided with a.number of annular
55 hose . when the hose lS ﬁlled thh oxl or.  floats of foamed plasucs. arranged around ©~ - | - ©

‘water. the hoge. - . . , s

VT B

The polyurethane foam on - the metal 11. The ﬂoaung condmt as claimed in
pxpes may. be put on the metal plpes 1 by ‘any one of the claims 1-9, wherein each :
S foammg for - example by- a -spraying hose is provided with a. float wluch 1s o
.'60 method. Instead the polym'ethane foam - integral with the hose. ' . ‘
.= may consist of prefabricated scales, which
" " are put around the metal pipes 1. o 12 The ﬂoatmg condmt as cla:med in: 115

£t ey Riecte Loa

Bl as M .".r._-.- e i i A A S D I G




t
C
cf P
¢
0
t;

ﬂqu

f

€
€
e

1]

-

%

=t =]

.I
el
34

i

ri

Ar
if
e

CD o L) (L)

} B Pars Of,fp
i ichis %9%&%:; @fﬂl
ddnpr i si ng

e out.er—cover of the hose andT.he d-nner.

e 1, AP oo
f pvi ded with a murfbet of ann

floats of foaned plastics,

10wwthe-tLloat-l-ng—condui-t - as_...-.,___

izing,the air any one of the s
ges: bUOyahci/ to float the hose is

1]

ar 55 hose when thé 'hose is filled with oil
arr anggggsaspund wat er.

hose.
11. a ThRvenlienat i legiblROBsHduR, && ex-ai

pat i ng conggihpse

165,520 a F,{gu‘
pl e “madeggo oarh Beroi'hx

3
i
|

ber 1. thé\ hbseohfas mtenptefabr;caled shegtst |
amed pl ast?'c Y piRg S,
Fingel o opPg e et A SR

[foat
e successi

i ng intercp
com. to f
amed- [ ulﬂbevlded/rbycthe Roass dzfel:mngdlplr&s dund

urgthnel t he hose

s pent s

Ialmed|n7

e fl.oat Ofdn&éf drgﬁsql are rovi

| ayer of &ﬁarm@hresp Iasmiscsmmmdmd ea'Ehe

'EI i eﬁ"en‘?" 2D oF M: %’{g

odomneeteld |tcn u&nmm 13 by gicansnefnher

C

so t hat

rrpregnat ed P’% Iﬂ
GSI n
alne |n The enbodlnent accordi ng t

a| ms 1-5, V\Aereeplwnth}l%bqv g;gvedhcrsm masnéw
pe is madd: ggg s, fﬂ*& il téu
pi ng t hat hosef5 wittDéuthicl yanty
i 90 35 30lchyt |mmal loff (ant eirc olantbet(9d (doy

1
h t
01 pi e PTG eed St

body of the hose 5. By pressurizing the air
chamber it -provides buoyancy to float the

55 hose when the hose is filled with oil or
water.

.y

The polyurethane foam on ‘the metal
pipes may be put on the metal pipes 1 by
foaming, for example by a spraying

60 method. Instead the polyurethane foam
may consist of prefabricated scales, which
are put around the metal pipes 1.

is (guth 658 which —ae,
ﬁgﬁ % d QE C'gw tlo P} MR IMhAT VE CLAIM 1S4

tad'rolﬁiﬁt er b.alThe Matiky condpit Qi dlsiftediih hoa

ﬁiyrnoweslfeersdmém biabyahdelig pro- I aygr 1ek ﬂo@ﬁ,fgedonah@&maaﬁmezr iof _10

B'Srs tjoint @s o CES'U
%ﬁ Jixqrsaf | desired, bHOYANCYs * The £ oat i ng condui t !

- integral with the hose.

— 110 The potyurerhane foam on the ©

wac\n waocpgmrmy-be put on the

al

al pi es 4m$ly%ﬁmmq lLEfo P"mﬁqw elamm; 1- 1 ﬂeé{el n ea}leh foarthf;gn for .
mpl e e l'ded U B ME szq fhod g
st ead thg b %fffo Hose 5n r;’,“ 'hée'ﬁoon ?s VEE{ ;E? :
ef abri cat ed Irscl&’raﬂ;odh'demc&tcammg pmﬁgnﬁe Gurtég @ntlmsi:dlpn sui:cesswe rigid 2. . The :

pipes being mterconnected by hoses so as

i odaimh s thnemdhe ﬂmn l?éa g}‘:ﬂ rizﬁgcgggse 7 of-
§'P" D T e 5 are
ﬁh%'fsgﬁirn%’e'gaé{g e%,c‘ﬁp'ge 'pe having a

i n- ﬂsmaydﬁe9eabm$tdﬁﬁﬁﬂ'esﬂﬁﬂ0ﬁﬁbbag dro fsgurhe fibatinige gondbit \us tdimed dn pi pe
I‘OVI d@gﬂmﬂt phezeift | et fognagh plastics ¢ (76
f‘a" el yrethp

P t he hose 5, said fldaté

H
H
14
H

clait 3, Whegeid kpgolyngthaenidam thasis

p%}%‘g%ﬁf efb&%"%‘a@eﬁ'“s‘l’%ﬁ’@e by| & ispraying ﬁhﬁer ei n n

dreans of a spraying co

ri seg
O$lt &the SoafirkC ConBiit 28 dthithddoad 8 ‘

ranged &Sotgik piphd nsavr r gy cenel w thh claips o‘&-‘bcweoeennsel r 9

abr asi on- egﬁlg:écsﬂ;pa ed whe h%’o“f:F Eqm@agy?tsplqp%%d | n .
| yur et har‘E'closed in an air-tight manner by plates 12 T |
ljastics i s atStslandd ISeid eshiobbirsrbhbg acﬂmﬂsdlrag: to fi gures pol yur et hane oam i
and 5 t 3@ 3dserovds theroyaseoof dedcopitih an g&' singe suf £i.ci eht S
[ovance s Pife emboathuend Wsbolad 3 ahe SRy ot 2@'&?&?’ '” Wiy the |
{lJoat s of . t i@ prinGipld thé Bsific ds the @im2nts 6% hadd 6t R& lyure ane foam has I n
He enbodl rreaworémsmdig 5t165 ftheg mael §lﬁelbeen ut -on the r| gl d pipe by a i
grayin gigg $1 @s claxmed in 99 ;
q di fferl dﬂ’ ﬂé iﬁ,ﬁ ﬁ,gﬁ)q‘;ﬂfﬁ (ﬁt:fhg FEHEP e Hef &P fags, Pk L
fbodi nment , diacjbm: of 2 wnOit $udlg) @madui t as claimed in 25 ri gid pipe 1 :
S surroundem% amméﬂaﬂwo eofa léraedof &hé‘heltbalmx gonduit \Aheiaemw ime 10, *

StIC$

s made o | ayeF

ade me(g@an(g %‘ic 1s €O, gg%:? g?

which ialheﬁ:adeZof tﬁs&-asltotfdsrm .
Fbﬁn@hasmes the pgsembly thes T | oat 5

0 4.i gH§ GofitingSconddiy a®RRiMdd nhggo
Iaey tohe of dlee claanSt h8 ehﬂmmllenént S

<rovided o “" 28 nce
:%%h HalHeri &

ang are
a:gidrpxpeer sa

fﬁ@é fm% %%m&i.cl ai mel

claim 6, wherei msthe ;

sal joint, which js car-. steel.
The floating conduit as cla:med in

any one of the claims 1-9, wherein each
hose is provided with a.number of annular
floats of foamed plastics, arranged around -
the hose. 110

11. The floating conduit as claimed in
any one of the claims 1-9, wherein each
hose is provided with a. float whlch is

rearensem o Stae mrepera e 4

v wes e e

g

12. The floating conduit as claimed. in HS

Aoyt
N S XA T . e AV e A g ¢

-,

)




_pair of forks claim 1, conprising a second pi

dan joint of a type known as such, com prises aring 13, two pairs of pins
14 and 8. The floating conduit as clainmed in two pairs of forks 15, each
_Which 40 15 being

coﬁnectedtothe end of arigrd 1s nade or 'S concen

957 pi pe. - Each pai-r of forks 15 is rotatably ally.arranged around the rrgrd

~ pi pe, and connected to the ri ng 13 by ‘means of thé which is also made of

metal ,, 8o as to form pins 14. Instead of the universal- joint as a

- gas- ti ght_.cha.nbec_gr_m_og_t_he_asse L1658¥ described other suitable Bypes of

of course be used 9 Th

Cfeting qbdes',L 0 buﬁyfﬁ'ggéﬂ {& eyt Sﬁgﬁgﬁﬁp et A o mmy e

o an)} orie” ofthd h&eC ar s

Fein eac aroat
made of* hote IThe onMgdemtluw:tsrblaﬁﬁnmges at its ends, foaned pl astr CS.

“In t ead S clain 130 rm@et@utervmrf@h of |thenges are connected, for exanple provide

©eagh 50 -byabiEaR fesi

--55those  when t he hose IS f| ed wth oil or -floats of foamed pl ast

preéssuri-zi 0 pefeongectediby c| ai.ns "d?[lltg each chanber it
pr ovi des bup,v;yaffglﬁé%l“gn‘fﬁl rda','c,_‘,ﬁ('p'gg is pro@ig*t’l‘é\sdf h‘\p& 0% ber of a‘%rl ar

110 The poSal lt’itépsmm-mmmmm,marwWuit as

"1-9, wherein each foam ng, for exarrpl e by -a spraying hose is provided

1,165,520 o "y -3 claim 11, wherein said
“fl bat . corrprr ses sr ngI e buoy rroorr ngs substantr ally as foarred rubber or

* hoke. - img drawrngs. 13. The floating
_cowdmt as claj med in 5 clai outer surface of the foaned
rupber ‘or plastics on the hogrm mjm#',l%ﬁ a -prot ectr ve |ayer
cofrpri-sing- -abrasi-on-resi stant rubben or po eth ane.. . . WLLENS &
ROBBI NS, .14. The floating conduiit as clained. in; ' ‘Chartered Patent
Agents 10’ any one of the clainms 1-13, wherern the_ L Shel |
Ceptre, rigid pi pes are noreover. |nterconnect ed by London S. E
1.}a uni versal joint, such as a cardan joint. Agents for the

~hose ig h;,“ (ram% ° alfi% = by bolts, to flanges at the ends of
nt

61 s) (not
shown) . 14Th&hafisating chivan dgrmﬁajd et ween @E&%Wdﬁ% of the hose and;

i nndp any 0110 of Tthe ctaimfatl-rlh gvlemiml ket as cl ai rredherllnctmdy of the hose 5. By !

ar fanged around t he hose.

i med i n:pi pes may be put .on t fway bedbiineddi pes 1 by t he cl ai ns
with a float vhich is. 60 method. Instead the polyurethane foam integral

wi fh the hose ‘may ‘consi st -of pref abri catied.scal es, which are put around
the metal p| pes 1 S 12 The floatlng condurt as claimed in 115

pl astl €S arranged ar ound descrr bed .and- as ‘shown in the acconpany- the

Applicants. 15. A fl oat| ng conduit, in parti cuI ar for Sheerness: Printed
fol. Her- I\/B.j esty’'s Statronery O‘frce by Snmi.fhs ‘Printers and

Dupl i-cat. ors.-1969. Published at the. Pat'ent. Office, '25 Sout hanpt on

Bu Idr ngs L_ondo_n WC_2 from vvnr ch copr es: nay be obt ai-ned.




