1A ﬁEAT-INSULATED HCSE FOR LI QUEFI ED CASES The i nvent.i on relates to a
Heat - i nsul at ed hose for*li quefied gases; such as, for- exanple, |9 gd?f@ eg
_nabural gas or liquefied:propane, which is sui tabl e for Ioadlng
"{9Lf -1 oading of tankers transporting liquefied gases. -5 : The invention
frelates  nore in particular to a hose of the above kind, which'is adapted to
jfloat at the water surface and which ig particularly. su1tab| e for use under -
erier gency con--ditions when it -is.necessary to transfer liquefied gas from
} o¢ tanker to anothera HBAWENSULATED EHGSEPFER WMIQUER EDaGARESt ank of 10 a tanker
t has been damaged, or when a tanker is in distress. For this purpose, the
heat -i nsul ated hose for liquefied gases conprises, according to the :
“invention, an i nnthe Hogenties| s¢lates tw eriy@g:emixsnliaead)émaemoe's a plurali ty
.of successiv | er e ose and an
15 outer prg%%?tg F:\[/éedqgﬁé% hgg?é g‘%\ %’lg:é%ﬁﬁ%g hgqgg?%&ngg%d%ga%a$| nsul-at i ng
"l ayef, wherei®F é&&?ﬁﬂi@étp’i‘%%?atwihg@h ligyewitebhpriogeloading|dndal | y wound strip -

of fibre matesffahoadion w|tﬁhk@r§Q§Mp|6r9{né3|19?h§f1Qd ghsBgat - i nsul ating
material is nounted. In a preferred enbodi nent of the |nvent|on a barrler

of 20 steet mat B4¢ &PV?%tiaPrﬁﬁ?j'éasb‘e’Fﬁe’e‘hPééﬂf“ﬁaFrt%P BrfeaeEthe

' heat -i nsul at Ian@vbaklﬂi’dfs whY chUiL$ ;ﬂabﬁtéﬁitgerflﬂatfﬂf thblv&d&i&l’édxﬁfécé %nr(]lfﬁrl- o
exanple, a po) ter fi nuf act ur.e r.om pol y- eth ene terephthal ate
which is marke e?i H: ef gisé‘%'éﬁ’béﬁ %?’éé‘égr?ﬁ%éﬁf R HafPTer may be
formed as ‘a hiitiices IvvxenoimdSZ&cessam peotrankéeslidqtefiimticgdsalfromhese -

barriers. hav h £ d nnfeover.'
t hat they en;%#eg?@&%ﬁggfg‘?ﬁég?gﬁgﬁyl gsgﬁ%&?@l : H(Ef? %{aéf’I \% y '?o each - |
‘ot her. A Bui taspekendas-haesufiznaesd, rpéte ¢mpla f»erkeersés iin distrgese 30 =

according to the Fewenkk qﬂxrbﬁs@ Rh@Hel2€Si AT LB HEEL Flor LiuEYedUI table
heat -i nsul ati ng materi al pol ystyrene foam since it is qI i ght and has. a

good conpressgax?éss‘f‘?%’ﬁbfﬁ’ Fﬁ?‘l’:ﬁlé}‘ﬁlﬁ"ethe invention, an inner hose

resistant to cryogenic temperatures, L} plurallty of successive

_ .heat—insulatlng layers arranged around the inner hose and an
15 outer protectlve sheatb arranged around the outermost heat-.
‘insulating layer, wherein each heat-insulating_iayer-comprisee
a helically wound strip of fibre material upon whicb a network
of blocks of a heat-1nsulating material is mounted. -
In a preferred embodlment of the invention, a barrier of |
20 sheet material is arranged between each pair of adJacent R
'~ heat-insulating 1ayers. A suitable material for this barrier _ j; o
“is, for example,'a polyester film manufactured from poly- . | |
ethylene terephthalate which is marketed as Mylar (registered h
trade mark). Each barrier may be formed as a helically wound _
d25 ‘strip of the sheet material. These barriers have the advantage_'
~ ‘that they stop convection currents and moreover that they .
enable the heat—insulatlng layers to slide relatively to each
other. - I : , T
A suitable,.heat;insulating material for use in the hose _.
.- 30 'accbrding'to the'invention is a plastics foam material. A very
- suitableaheat-insulating materialhis'polystyrene foam,'sinee '

- it 1s light and has a good compressive strength. Furthermore,




cryogenl cte tures, such as the | ow tenperatures O

B t. IS not affect eqd by the ‘cryogeni c terrperatures and by the cryogeni c

'| cfﬁl The fibre material upon which the network of blocks of. the :

heat - i. nsul ating material is nounted can be, for exanple,-5 hessian,. a.

-1 materi al WhICh is strong for its |ight weight and which neets the Iow

o terrpet*ature requi renents. The invention will be epr ained with reference t
| the drawi ngs, show ng an enbodi nent of the invention, wherein figure 1
- shows a | ongitudinal cross-section of a heat- 10 insul ated hose according
l to’the invention; figure 2 shows.a top plan view of an enbodi ment of a

i strip of heat-i ndtl & by afdeetedbyfidre usgogenit h&mbeﬁetturemsamldabﬁcthbose
“taccording to the ure 3 shows in detail a |ongitudinal.

i cross-section of d%%%guoﬂtqui#sgt he heat -i nsul ated hose according to the
“invention. I'n the dr &hﬁn@@retmerre#bmnceﬂhiumlw ngtyorlli ehtbdsclem of nner -
! hose, which is _Otne rtebedmmrtmﬂgamaiiai id aoatéeﬁnaérhbgndﬁi byl LY 2l

; hat ur al
1 gas or liqueft ed fitiRanet meperiglnrhichydn stsees faflrei%s/étsla%weishf &hé rrar ket
i ‘the constructi onwibich heetsReE MBen&e%tdréWQ&q&QeQ&%“ bed in detail-in

i this speC|f|cat|on ' ner. hos surrounded by a nunber of
' successive heat-i nsu@%,%‘*}‘%}’é} g?llf be hped t"’l’rF}éé‘&I ference v\ theg angd 25

! 7C. The | ayer 7Adrasuhgsnsdiob§méﬂehlmloldymwmdf Ngheaidienit porl,’ Ahfein

%-heat-lnsulatlng mat ey arqugth inner,.hose 5.  the i s formed by
| helically winding a sft@k B ¢ eloﬁ%a ol 183k roﬁsnsgecﬁﬁ?‘gr(’fa?qhﬁ%und the
“ layer 7A and!®he ‘F%‘}éﬁed?(DOSS Fasopdthebyo hdlel davdnpionnding a strip 17C of
- heat-insulating 30 TBi e 8] KRV pNB1dAYEly T of e‘ﬁ%é(m%%r@fta' ve |

- heat-insul ating rraterlﬁ for use in the hose according t e Invention is,
“for exanple, pol §StPre étePSa’rﬁs“Aablata mgterjadi farpusy af thrbpstyrene foam -
. material is shovmnsulatecg%eeQaccEB&hrfgt tb PeEk7 1fenR@bySt YT e€ne foamis backed

.35 b abackln stri i Qre terial. 6, which is preferabl
y 9 P shows 1In detail a longltudinalpcross—secggon of

15 a part of the heat-insulated hose accordlng to the invention.
- . In the drawings, the reference numeral 5 indicates an
“inner hose, . which is of a kind which maintains its strength
and. flexibility at cryogenic. temperatures, such as the low
temperatures of liquefied natural gas or liquefied methane..
20  since such hoses are available on the market, the construction-
of the inner hose 5 will not be.descriﬁed'in detail in this
' specification. o o

The inner hose 5 is surrounded by a number of successive -

. heat-insulating layers, for example three layers 7A, 7B and
_25 -7C. The layer 7A is formed by helically winding a strip 17A of
heat—insulating material around the inner hose_S,'the layer 78
-is formed by helically winding a strip of 17B of heat-
~ insulating material around the layer 7A and the layer 7C is
: formed by helically winding a strip 17¢C of heat-insulating
30 material around the layer 7B ' _ o N
' A very attractive heatninsulating material for use in the’
_hose according to the invention is, for example, polystyrene
foam. A part of a'strip 17 of pdlystyrene'foam material is
 shown in figure 2. The strip 17 of polystyrene foam is backed
' f35.iiby a backing strip of fibre material 6 which 1s preferably



3 essian The pol ystyrene foamis cut as shown, so as to forma network of .,y
i 0Cks 11, which bigcks+11 are nounted on the strip of fibre material 6. Ijpnl
'flgure 3, the |ayer=7A of polystyrene foamis formed .5 by a helically =

wul d strip 17A of polystyrene foam whjeh is provi ded wi t'h.a backing strlp
$A of hessian. ‘The strip 17A of polystyrene foamis cut in-the nanner as

©.ghown in flgurh%sgizﬁ'p 28 %1?9@%& NRLWOIK cQf 4 afken,lde Retyediinthe |ayer.
| 7A and the inner hose er 13 of _pal yester filmmpaterjal, such 10 as

Mear, is pr eé‘éﬁ‘t’“lb‘ift%lﬁcbf hevhigheplocks’ Ll jprer puated o5 thnett Pmt erial

s present. Thifsfiafer heterALic, preferabl y a filmof Mlar. The barrier 8A . ..

s formed,” for exanpl b hellc astr l. rfllmmaterlal -

bround the |ayer 7A f%‘ére%/ayetrh 7 % z% &sf’g} r?‘b r%"?‘%l‘% Wy a 15

hel i cal |'y “hourbg gthrelgcdlly wbulpbbystpynéheff pahystwhemnh fognpwbiciddsd with a .

~packing stri prEvPJedhﬁf “baJJ%‘ﬁgsétrxJi (&'37%;0{%%%%{5%&3 .'};C’Eﬂ& 'E cut in
0 0 l'ocks

'he manner as ‘'shown I n SO a orm a networ 11. On
op of the | apelysiyrepe b@uam &9 8B ¥ thpowmnemtasr sadvn &nphlgyentZ sFhis

- parrier 8B.is 20t Ho2heS RakWork BE'HE!oncs Ml aﬁetwuaﬁ AR Lhfdr 3B iggf ormed for
pxanpl e by helically vmndlngastrl f % tefr meaterlal around the
° FE-9%0

- | ayer 7B. The theyBrercese pot 9¥e1r?e ey maeniate| $4S |y wound

: at rip 17C-|l-ﬁf g;@l uﬁlaw,ef@;féeaéfnt V\bﬁQ:h’pl 133 p;rhfevlézﬁd Mt Badrgekisygostrip 6C of
essi an e stri 0 i u manner as -

shown in fi gurdest 5%&%51[ 63 ‘X éﬁiﬁ’fr ? [Sgc%spﬁpe‘ég?}fc?p of the

. a_y_er_ 7C, ‘a bdddmerf Uybdr. smbetbam'aier BAI is Sopmabkefibr ekhmsleyabyier 9 is

preferably. a JHEQ:EPLH W:{r?d T{'/f/ét?ﬂ; eﬁ¥]%|rj $11e0 0Bk 121 0L r d ﬁxéﬁt &£ by

helicall'y winding a it mmaterial arou elayer 7C. A
ayer 10 of cdayen 7dl. o't‘ltP- éﬁnela7lBa9£a|P°lﬁsu)’freWIfmamfi$ formadepiad are arranged

pround thq sbarhreh@éaﬁy WhBlieasr oM €78 BkChollAchSerebasClnoh 2sPT Ot eCtive
' 'provided with a backing str1p 6B of hessian. The strip 178 of

,polystyrene foam is cut in the manner as shown in figure 2, so
. as to form a network of blocks 11, On top of the layer 73, a
_ barrier 83 of sheet material is present. This barrier 8B is
20 preferably a film of Mylar. The barrler 8B is formed for
o example by helically winding a strip of Mylar film materlal
around the layer 7B. The layer 7C of polystyrene foam is
'formed'by a helically wound strip 17C of polystyrene foam,.
which is provided with a backlng strip 6C of hessian. The
25 - strip 17C of polystyrene foam is cut in the ‘manner es shown in
. figure 2, so as to form a network of blocks 1l. On top of the -
layer 7C, a barrier 9 of sheet material is present This |
‘barrier 9 is preferably a film of Mylar. The barrier 9 is
. formed, for example, by_helically winding a strip of Mylar
30 film material'aroﬁnd the. lajer 7C. A layerslo ef cotton cloth
and a layer 12 of Mylar film material are arranged around the.
'3barrier 9, whereas the layer 12 is enclosed by a protective
_ gas- and 11quid-tight sheath 15, made of rubber or neoprene

and incorporating a helically wound steel wire.




g'a'-. a.noi l'iquid-tight é'h.eat._h 15, made of 'rubber or neoprene and
b %&

I'the invention, three heat- insulating |ayers are used. It will be clear

't hat ~.nst ead of heat-i nsul ating | ayers, nore or | ess than three: | ayers can

! be used, {f desired. 5 - By-cutting the polystyrene foamlnto bl ocks.
-and ‘usi ng t he hessi-an backi ng sheet, as dgscribed, the advantage is ' g

opt ai- ned that the whel e hose assenbl y can be ext ended axi al | y -wi t hout | oss

of~'i ts heat-i nsul at iImgtphe cidevé icdodimsit eafl tab Q@eﬁsid{{ epRrdeORER Qf her

L plastics foam n used, for exa le 1 ol yur et hane foam
I Instead of pl ag?lkglgi% gnalrrg'?g? i4F, 999 gt g?%o E%%s"?‘ﬁF%adt 8fuse for

{ exanpl e bal sa W@Séit"iinﬁumnsethyefhe woeat ox lisad; athiangthiret eldyaks seinesé ed -

i shoul d. of coursgsb@vessgddiahhe tensile and conpressive properties at _-

i cryogeni-¢ tenperatures. The backing strip 6 need not be 15 hessi an; i nst ead

"1 cotton cloth? gl ass-B¥i Breiepothe pebispyrere Eban Hinge tlopkotandr usingt ghd e fibre
{ material can behssethnf B:icktihg frck] NG absdAnba, Rﬁmgvéﬂﬁgﬁéée 1§ Sulbigbje for

. use at cryogem (Eh engl ires The hose accord nvention 1| s
“t suitable for Fod ‘8‘ fdheser af%’é’&?ﬁgcaﬁ‘ah?(érx§3¥4961ns§)tﬁf1{1Vnglthquef i ed
'.gases,. such as 16@5 oéxatrmlheat-Lﬂnqumtiﬂgomer@fesl |mgh@q,fn§gwsqg,rg@es The

. hose accordlng S particu arIy sui tabl e for "usé under
“emergency condi %?oﬁggh%e’g |¢1°s ?@28‘@5%??‘3? t 7% Parfisedr §9rqe¥emPde gas from

one ship tolﬁnoPWurEthﬁneeiaaml én%admblerplasﬂ:ﬂdguecﬁanedagﬂaalam @k a tanker
has been darragegowe‘{',lge St Pés%‘] letqDleétf'o%s f.oam eri al are%gr eferably

“ helically wound.in alterna recti ons heéxa}%lga? §31 terial used -
. i's preferably ofetifgdc|Becheatcinsulasing snanemalhseldtasdtmmd\b&nt age that it-

%_“ﬂ|| 30 not abs&irseVRdw shikdbie @3&%91e‘%%d|53y§§9§%f¥% ﬁtﬁ%egyi & sprotec-

eryogenic temperatures. The backing strip 6 need not be

orporating-athelicalty wound steel wire. '~ 4 In the above: enboDi nent o@ _';:.

'7{5 hessian; instead cotton cloth, glass~fibre cloth, terylene
‘cloth or any other suitable fibre material can be used for the
backing strip 6, provided it is sultable for use at cryogenlc

- temperatures. ' _ o
: The hose according to the invention is suitable for
20 'loading and off-loading tankers transporting liquefied gasee,'
' such as, for example, liquid propane or liquefied natural gas.
- The hose according to the invention is particularly suitable
.. for use under emergency conditions, when it is necessary to
transfer liquefied gas from one ship to another, for example

25 when a liquefied gas tank of a tanker has been damaged.
| The strips 17 of plastics foam material are preferably
helically wound Iin alternate directions. - .

' _ The heat- -insulating material used is preferably of the
closed cell type, since this has the advantage that it will

30 not absorb water in the event of leakage of the outer protec—_"
- . tive sheath
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sheat h. C .L-M SCLAI MS1,. A heat -insul ated hose for

|4 qt Qfled gases, ‘in particular li-quefied natural gas., conprising an I nner.
ho e resi'stant to cryogenic .tenperatures, a plurality of successive heat-
ngul ating |ayers arranged around the inper hose -anﬂ nmmmw&" tecti
¢at'h arranged around the outerrmst heal- insulati ‘each
gt -insul ating layer conprises a ga{lpy wound strlp of* fi're materi al
)n which a network of bl ocks of a—-hea‘t--l—ﬁgul ating .material is nounted. 2.

st e al tart anvede ekusaneReld Bk Gl AogEL, LSS "D
C

ayers. 3. uetﬁ al nsul a ied hose as c

‘sheet rraterl aI OT THE M TRY 828 LYPBFYEiPgenn finkar hbse re-Elietehﬁ;anl nsul at ed

hose as cl ai medryogenliai ranpepitudes1m p\l\ﬁ'ﬂl&h? ﬁaﬁl}c&% J},1 |s formed as a -
eat -

helically woun €, Sheet ter| 2Fhsul ated hose
~_ag clained | n gﬁéﬁ%ﬁgn%fh& ® SEATTRS a’E‘B"' t%éf‘%’?‘h hPh% dndadn ionsed ati ng -

ngt eri-al” i sJpl AEotaqtive deianthrmeangeld aﬂﬁdethe oIh&:daeathéa@sul ated hose . as

cliai med in cl aifaBRat neLo- t be S s. foar erial_is polystyrene.foam-
7. The heat -i r\beti;gtm%g hgse aseg%lgll %rée& PRat % i8¢ lavercsomprses to 6,

‘wHerein the fiB fE Hpund Sﬁé’sPsPénfibThemattextlaﬂupbheatﬁlaBCd fnb?@éﬂkon has

- bgen reproducedf bgloph@tdfcgm@a@giggﬁqa iang?r t(‘)*&l&l‘ nal pegfl le = 't nmay
: o Tead t;l%e o

cgntain a few Ee V\gch are difficu
 typescript con a| ni q’teﬁé HfBFRATBATS afaglasmed Mbpetau loncdnpe1 pgni Ses Of
" the Pat ent IQ)c fad@rrier of sheet material arranged bet.ween each pair of -
adjacent heat-insulating layers.
3. The heat-insulated hose as claimed'in_claim 2, whefein
the sheet material of the barrier is a polyester film, |
4. The heat-insulated hose as claimed in claim 2 or 3,
15 wherein each barrier is formed as a helically wound strip of
the sheet material. .

- 5, The heat-insulated hose as claimed in any one of the
claims 1 to 4, wherein the heat-insulating materlal is plas-
tics foam material.

' .20: '6. The heat—insulated hose as clalmed in claim 5, whereln :
the plastics foam material is polystyrene foam.
7. The heat-insulated hose as claimed in any one of the

: clalms 1l to 6, whereln the f1bre material is hes31an.

The text of the specification has been reproduced. by photocopying the applicants o--:.guza.l'

typescript. It may contain e few amendments which are difficult to read. The original
" typescript containing these amendments may be inspected on the premises of the Patent Office

héat -insul ated hose as clained in claim1, conprising 10 a barrier of




