PATENT SPECI FI CATION  (11) 1567 373 (21) Application No. 12781/77
(22) Filed 25 Mar 1977 (23) Conpl ete Specification Piled
(19) 23 Mar 1978 (44) Conplete Specification Published 14 May 1980 (51)

F2P 1 A35 1B7 (72) Inventor: |SAAC FEUERBERG (54) VACUUM | NSULATED CONDUI
JO NTS (72) W, BOC LIM TED, of Hammer-. joint between two | engths of
vacuum i nsul ated sm tH House,, Londen, W' 9DX, Engl and, an conduit, the
sl eeve being_itself of Iov'_\i_)‘%ter imal Engli sh conp do hereby declare the
i nven- conductivity, a@ NTef VEFI6 :NF‘] Nt he @bon, we
pray that a patent pay Iex |ngresss 0 m)llsture Iégden war m ai rioﬁp?tsr:‘b
granted to us, d (21D eAppiisativa dNobA\278MA77ch it - i H22) Flbfbé&:um’dé?meen the nuff and
the joint. 50 Mm)pbmﬁlemspdﬁcahmm particul arly descri bed19AgEENFsY
the present inveMtion provides: in a#MbYP7Bhe fol | owi ng st at e il
joint between tpe’ I(ﬂ)glmnleteﬁpemﬁwmbhhm ated This invention/ 7
vacuum i nsul at e§ and_ | acket ed colfdMy 4980 ne joint being a
u

INT. [err] F16L 59/06 (52) Index at ‘Acceptance F2G 1F 22C 2A 2H 34@_

conduit joints. dﬂ)cIB'FrH’d Fiel q®¥gned to in the appended
reduce the tran §§a)dndew4¢eeatan¢r§ﬁ$th§ 22C e2lpr#sent i nviyN
be described 55 surroundings to th & 143 d%m ng t hrough .t he\ N
exanpl e th referé??(),é“‘?ﬁmtlg&EMBER [For this purpose, the coOINRHR9
accorrpazfi ng draw ng, which is an axia ? cross- is enclosed in a Jacket

whi ch i sj spaced fromthe- sect(SQWAdewBDUONwMJM of .the present

condui t, the r esul t(ant smamnmmetmma— |1mv@themw0!bﬁgﬂtsafmwug1¢sd§tgts o

so-called 'su erumthlﬂaw,dnndorr fietpeygein

material ' . Sugh nﬁg&& paqy g‘«ly ﬁfa“[bgt- &é%‘fm &mﬁ%ﬁg}gﬂ“ g rey “tﬁ‘
conduit 4, which doﬁﬁ e(ﬁﬁth dh$txﬁ pcnpxcebdmeeremhmammdum,am, 50
normal |y, in use, tocbaperfprm,edﬂp emululyfdleagmh&d such Aa%w t@lps%eﬂam mpﬂeﬁd#sect or

t d t and byith f‘F - ulated
o R e R

transm ssion of h u,t Mm % ﬂinElls
which the liquim remtcemgemsﬂﬁ: atlieettfroattheanbl ent Th ematvqntxeualhnbvthelescmmdimst

is to be vapori se®m °%ﬂ Fhﬁert"”"‘"’ay P1°t"ﬁ f;n &eure of
say, liquid nit roﬁéﬁzosed Mﬁ%ﬁ ﬁﬁg@e %5380 glﬁf.} a% %{%nmf[aéfﬂ; 0ss- The

sai d space is al scn@iQmelfsultant sgae - muf finkntiohhe cond U|t |s or o-
(of air) so as t%tam@dbwqfswmssmmﬁnlaf@h heat Tbmbeﬁmhﬁmwlﬂ&db

6 of a relatively% g‘g:h#cﬁ‘l;g h%%ﬁ%; conc% alw lgmg&‘tﬂg mc‘Hmhgfglﬁauge

metal which is st irﬁ Qiqhi® Hitrogen between a reservoir (not shown)

.

resist b§th the nﬂnhmniw afheitcby mmmnrvpmmdheon and a W6tk lopatipniat whickthel iquid nisagérat ed
condui t, 8t he pr@bﬁCkehFEl M}%ﬁi&?@ﬁf Iﬁi@ grde%su?feb yaperises °§1t £ anipgstyy - 65
ari ses o@ joini ngw § ﬁfev@éﬂ? ﬁﬁ ufth slphie
jacket is evacuatg (ofﬁh:)ls& as’ftd)@ﬁfc Bdnsmikiof afise S/ul chkétl’tSQ)fa relalivély

accordance with obﬁéwefeem iarket anfl canfieit fyrcemlaetion n dhldedalll mme)démh f§ stsang mazhdo

5 1 for o/
| engt hs of about’ °"gg§fracu qttma .y &ngﬁef E%‘:g’*t E‘“ﬁt iﬁtﬁﬁt ‘b! Bht
metres. While it wpd domda v6 1ohgdhs of hﬁaemstﬁ &ha

sl eeve 8 of 75 cdulrtegether lbveaukee tctmdmts agondui t amlcoofan azizkerte featureedfa:emeems

steel or |ike npt@xmgly madqi ﬁa ? ¥t herit ﬂ% Eﬁac’%@t %flath‘\‘i s
woura be o SRS TE T e LA 5
and t herefore expopsicysy penﬁhhﬁ]’ e b Vi tnycessw ﬂé‘dﬂﬁﬁcal strength and is of poor
As can be seen i nmgh@nﬁmmav@hef%fhleﬂmeﬁstve ;hand t@?inal cdﬂh@ﬂ Wesent i nvention
ai s at. provi djén ’l’hLs @QlttthvgxIto qﬁg# Iowéin nds lén d?s ﬁﬁ?el#vi.
vacuum i nsul at e aﬁdﬁm mb(nco th%l Bele Flaingh
hol es. The fl angeofoﬁeclnmgdﬂnmnmtm mmelph t1hdsmtdeﬂiubmhtlengﬁhts4anilfmel S

1
wel ded tp bot h th‘é"g hgffi’t‘ﬁw restggltéonﬁbi é‘!"herm @“é% Eg{@gﬁ,ﬂ ‘Emfl&hh robl em
con .

of thers |nner4oe p abricated YR

g
t he resultant JOljomswhlhuysstﬂi;metumke andﬂtensfolrear rdmkdiﬁdatse}ieidr@laa asaﬁdemgne‘anc?@
the 40 of a pref al¥f PW@HWFWSOWW ow theinhb  arwithpherblind holey in ema'ﬁlt# tvengt h of

11v]
conduit 4 i's a fISASENEE . 85 4okt wbigh | SEUETRSplefoPe rtx@wfore
provi ded with a45ssaere+eaaapa€" A e I S | i Giges bmawséave.m Qe

of very Iom1therna| : mnth the blind holes in flange 10. The two
conductivity. R ' flanges are able to be secur ed

t oget her by means By nuff in‘this specification is nmeant a of a series
of screws 14, of which the under- 45 sleeve adapted to circumscribe a
mechani cal surfaces of- the heads bear on the exposed end go - "2
1567373 2 face of -flange 12.

The inner dianeters of tube 24, end ring 26 A sleeve 16 of thin stainless
steel, simlar to and clanping ring 30 are slightly greater than sleeve
8, |s secured to the |nner end of the the nHX|nun10uter dlaneter of Jacket

~ Y . o, ~ o

g



shape of a hollow, half ring having a U shaped nmeter of the Oring 36 is
a sliding fit on jacket radial cross-section. This shape permts the 6.
support 18 to be welded to both the inner end Wen the nmuff is inits

desired final position, 10 of sleeve 16, that is the end of sleeve 16 -
nearest the screws 32 are inserted and tightened to 75 the flanges .10,
12, and the adjacent part of the + force the clanping ring 30 towards its
r ec- inner end of the right-hand | ength of conduit 'tive end ring 26.
I 0 doing, the two rings co- 4. The last weld is spaced fromthe inner
"of . operate to engage the Q-ssi pgs: and dlstort it fromthezcondwt by a
dlstan - tion into the
i 1| us- fadoftige k2ngt h of the screws 11he$ﬁertdhakten‘shauﬁe(2ﬁﬁeﬁ6rmg26trat ed
substantAstdsereywtOf MQuﬂessrstedrmbLtsecdehmpmsmméoetpdlsbtlylseatmhdm ‘in the space

bet wee thgi X L‘E#’F\ape andy
Suppogﬂfﬁk“a&}% R d 1334 °fq>? eiﬂéoh "m % il ’fn g mum vol une
of t heofpiaci@inied Ssupport llsasmgﬁe 12r1wmm:tearewmd rfn@l’ﬁaTheﬁir@r idle :‘for the

Ori. ngshaseqfeb,@lolvmﬁgtmwe E‘H@@Ihepdﬂpéﬂlsh@ﬁ@sﬁqmlﬂeange 10. In,

ot her mtﬁélsxmeldedﬁﬁi 12‘1 Q&r' Meﬁ%%ﬁ%:ﬁ%e@e&yﬂm{l y into 20 end

Of  Sh(E BRetbeyb 66, I0s Gfs lond T Qleavd FEHGRE 1 Bhe schads BBare inseREHAQ BENRA 74 he outer
sur f ac ehe@lfingg sa@klétanﬁthe&ﬁacstpauw theex i éplrdeyhefclammlﬁrhte 39 toum‘%uslﬁpeby a di stante
t

Wien t ffaere right-h %t engt h of
e il ROl o b
two 14 @e@asth btuescieectd smmm:st: tritbiEsustahtiall@tridfizulaiScrqas- @&ﬁed seofirmy into

cont actﬂetl gh et13 sﬁlmelme wigh/ghis istoitiesof skape,h | acket 6 t hat
R CRYRIEI ﬁ mw:mmefﬁ o ol o
hygr os traol ﬂ@garotme thya. Q@d ward 90 materi al

can maerfdqutletb h6mt=anes1ttheﬂa9 stk 1biet vveengagemenatvxﬁom amﬁa@onﬁcksﬁ&.lrssrl aden warm

t it

air fréﬂja?t"gt d;é*l‘l ngp I 13}"&‘5&%'53 e st ’H‘}f%ﬂ ; Q“edl&thatti wing fromthe
at mos pREXE.r il twb fafifes hVEDBbeH bHeotdd)i St %59@»% &L‘i& E‘; t apfre nuff 2.is
pl acedtdgahhrspﬂsaesoﬂtm sdrévd 14, Mv@badipg @ﬁhfa 6 thdl @ IpreSén wHbr dxiial POSi tion over

t he ?%m}hﬂtfamOf#%fH% s%} Plc : fflO\tenefltn{m'#ffoﬂh \st%téapmh endi s9hecessary

becausﬁi"ﬁﬁl g%gal m :t,‘g ‘”it'g?t Jguthe flanges 10

and 12 Thiomy peBJkﬂorﬁﬁSéP&é b RO 2 a&bsaa aﬁﬂfxﬁtﬁeﬁt&é rdleBﬁQm ng moi sture.
The iifganrnpss'tmmfovd.rm;rqsw)tauttnaaet;hatmaz»lq.emt,hepﬁthet neeessaryetmamm r.adi al -
St e oﬁ%l ave
t

12 the @ssofiay
di me sorb any séuar?hqgmcomm ture art then'qt perg u?ﬁrgefloa%n or ot her
| ow i Sg ﬁucgsﬂ

Eriem Fabli ffnih nor otelBPEr at Ure, the

resul t amess thﬁmpemﬂhthlrrﬁladdts‘tafnear to atp’ar t temfaeritin'e, tlimgsfxltaﬂt temperature differ-

ence_hear oints and %mtsmgéﬂsm@ph mechani ¢
conn¥et i) ﬁ‘i "ﬁﬁ'@‘gﬁ X t‘"" ng% ﬂﬁft%‘fr]f @'mé??ner & 4100
condui bred aﬂgu dloSer (R @@ter jid T ﬁtﬁe joint, b&mts cd xﬁdld’ﬁire in that any

m gr at phe lafgtlwgﬁcstdmtsn slid vlpugits | y skets{;thv%dnmleto theljeintdUiteenmes fazket 6 of one is

only o E{éﬁﬁ Ldfgogftp;ff 2?:1}%@%?@"’%&’«3 isthesefere pat fregla ‘ﬁ“éﬁ@j’[th% m;scondm t,

and bies ti §t liRea eco frozen
| engt hmuhH:drdwnaftercct 1es t wo t:ondw tdrE‘%&] ﬁ%&}%ﬁ%&%ﬁfﬂ&ﬁnd is therefore

not fr ecThemuffepngistyoftaghickputen Mb¢RPen Mﬂimltmbfedletpa oﬂwrular Fbser eaf ter, it is

hin inner tube 24. The tube 22 can be of tion between m i
at mogp A sec k i { it occupies
itably-strong metal; w bet een thet
the POBILE bORaRl e staintecl ot 5% he 1% the
dr awi nglatenal of low thermal conductmty At theu' codﬂedimsﬁ ,t“ﬂnbem:am@ermstﬂatmtsl d obscure the
i nner % ]ufbesca{);rzsei %)l;(gglrg ';t“h B e%%u mmsulﬁedt"&l‘quﬂisher eof, the
spadg,s se nd ugt SUC egm h' ﬁl jx] £ 12 stltmggcgﬁpe 2?150an be of
sect | Okt @af-HamBide 3CtkEdrawingaNd Ctweelithd layd rsoﬂdil riddnlatishymabeiblt abl y- st rong

met al , Avsmt@asthteawéendnme% is-peldnmpingn  Which are guaswated D1 gasii 0214r toalrhench |l ed with

110 tu lele}?nt lileﬁ %s s:;% al m%‘f ertigs speg-
SUpeSS' Bl%gm i ogfb :ie,‘t}:)svﬁﬂﬁﬁg %‘3 by & y Elgmfh§ Elfg?;ml ghnduct i \ih ty.

At thebllter end:matoe abasdd eadrifgibm  Sperhanguily emnnemdltzaﬂwmnermsae 8hds, bot h t 8bes
ll!%dth @ffahapteeprrﬁr\elty Roitioned mglara | a'idr‘f'h @;}v@;?%@edd %W‘!“ﬂsul at ed

condui £ cﬁrt‘n‘;iéf Son 25 AR bt thoVeheeR UMM AsChel e oo AheLehl vﬁge of thégl ‘SO Wi Il not

be d&ossstr&e £ da@Vefid fing|28 had B infd, cBET | e@swlsﬁr&p@edmbm tlamtoas 281much as are

i ndi - matr@tocmlaurface 34t Tagethar he mthelmas 42d¢ad19 gm@;@al groovel 15 cated on

the | et”t ﬂ‘éﬁﬂ Q{Ng;gvg?l’gggﬁmi’g mbg; the r| nsul ati on
mat er i gy ﬁé}%@s ich RGBeitoRd amﬁ@er hé ﬁng% gfehta;rtmnn& out ich are
evacdsatedah Gxiing @361 n or der to enhandignatdr nfjacBé 6hgasmayglowv firomtithea cminpl enentary

series of the thermal insulation properties of the respec- 'plain
apertures. By means of screws 32, each tive spaces. The inner space in
the nuff 2 can 55 clanping ring is able'to be urged towards the be
evacuat ed by way of a port 38 V\:hl ch |s - 120 outer end face of |ts

o - . Y . I ~ o~ o



5 explosion in the event that |iquefied gas |eaks may be connected to

the internal space of the into the space between the nmuff and conduit

muff when it is to be evacuated of gas. and vaporises. The resultant high
pressure is 7. Ajoint as clainmed in Cla1n12 or Claim 2 vented sately to

at nospher e péendi ng detection and any clalntdependent therefrom in which

70 and repair of the |eak. the inner tube of the nuff (:)

is of thin materjal 10° Because the two _| engths of conduit can be of
poor ther mal “gorfduct i vi ty coupl ed toget h&?’3érely by neans of screws3
8. Ajoint asclalrre I n ‘%,gg Claim2 14, andtherrufZCanbe

(2

posi ti oned over JHaCs o sl rhd, é‘fﬂﬁs@’é’bendéﬂﬁ°sg§%{‘§%f-ﬁ? Ypi

LGl
t hus-conpl et ed |spiirgbiasetl Rondtet G SaliclogiburdBgINET , Claith ff ik EtS eat»viti)ﬁ‘ i gst he
muff is in the fdserBucha dnmemu bbi}“ﬂtié*aprsvemfanscscaebb pB0hy meanswi Whichaoaee pumpof

e ERRTE AR R

conduit-to be ¢ édeafely tcﬁttﬂcbsmerelpmdwb ldaémtnhe a@cuin@ E:taxjmaie enttheréftom, RORGRI 76
1e
it

t oget her very

a@g}%ﬁ G nduit can be ¢ ?3;?1 m@%ﬁg‘&mﬁff@iaﬂmme@paced
j ust |nwardly £ t as claimed 8 b ki ons of
Lhe ends of {he Esus mum,mosm;et R o oL St s 3 )
jacketed” of t Hhus-conepletedijoiit, 10 mal tkmdmﬂmdtnswatm l,n t®0maﬁtdn the form 75

vacuum i fsul at s°

S| eeves 2?1 d t l?ﬁxﬁ% in eiﬁloaud eswg§ﬁénﬁths CﬁaEﬁMtcﬁ tc alme; mﬁ o%cén{.{l:ﬁnﬁﬁﬁ et,
and the sl eeves tegaﬂiertvbreslmpludndctmckly a IangeSerarneteatrlocﬁﬁmpp&aejnitaiwyrdpébfrs o)
that con- nenber Wb‘ga%(? th g @ﬁlgh?fthedta(ls Stherpyff ngleeves 80
connect ed tOng Qﬁiva é s ce: JOI co lﬂﬁ\bﬁ# Fr agaﬂw’ in
whi ch 85 bol t 1 nggtthf @hdig I'eiMsS‘t& t&egauﬁwmglﬁlhej c e@,ﬁ&ﬁ&eﬂe@vesan@'ﬂﬁc m sl eeves
is connected at flapgss asrit)comp; kmett!arzsalr @tthpeponr n nambérmordedﬂhghb,bﬁmgs\tammm tig/and i n

which the  frorpiyparp a8y an i % Eywhichoisht
o the o BT Y o Tt des et Bl
i nsul at ed nuff |{¢sultaauoium1trid lbyEﬂlalﬁtﬂll}t W t hstﬂp&tmmthaﬁmamhhﬂ%dﬁaﬁlcﬂiss-t e
circul ar edges 4% r? eoptags it ﬂeoﬁﬁmﬂt ltlaqne plthedincwarsdgeyza foemled
being sealed to} n’@ﬁéﬁ fﬂ,‘ t'ﬂ%gt °°P'I"|°é's Befer '%’ BRertHidrhie pyjerbeieam® he
joint. 30 2. Afoidbefinted int $|1EQM&1 Jom sl:lQinFHm 2RinC103h R, | N
Caim1l, in whi Ghﬁmufmllcludﬁapgr mench@gcﬂaanmd |tlre eﬁa ﬁlthﬂrasﬁhptme Sleawdiearbst thae muf f

i ncl udes a pair tysq nestrffupes AL VAY il ttl:l‘ﬁ a‘tﬁ“tshaéedrae tbenesrlerébm
nearest the two gns ,eggﬁ' iﬂrg\et‘m% '::tused jg‘a(?éd

axially f‘r om Bstehametaroerhe htangeetwmhcohdnﬂsl nnwgetddrarret ers o e i nne t ube
tgr t 1 1

gg?ng g%llagh'(tj : f/t ggﬁﬂg‘é s h i;%;m c}f‘t‘(ﬂétd 1:22Adplmm: j@g lji:t::? 3lsl,”i;emgﬁrl ng

the flanges 35 Qutaemd ﬁﬁecﬂ’ ac Emﬂ ge 4nl ﬂte(ﬁﬁ Eréﬂuiegsup ort &é’f héfe

t hermal insul 4 |a®mtedratbe|sqcabd ton rets#vetlvs cmg ettlwmxnmum raidl dinfenjien dﬁthea&iycl ai med
in Claim1l, in3y@iio.qeeeenibe feaactivg Preag scahper sﬁﬁ's‘hgp‘é‘ﬁ‘“@\?@@m@e? to at

e end rin;

it
| east one bOdy @‘zf &ﬁ«gfa@i Hdﬁwmfi; aé{ft gelfl és ds joifit'hs alﬁlédrfxgaﬁgi%l:edﬂgm ti ﬁ?ed
adj acent t o the engagmendt wilthel outér sir (ﬂﬂﬂ@ﬁtelbecuﬁﬁ.‘ﬂ vihieB oe@®$ the findé Bas inlitD od

end face of e&tipcke f ot e cFgingring isheipg sagyred it g f::gg: poed blind holes, anﬂttnethwbdteat e
support menber, ks Gtk i RS £ GHIARAL of OSif %ﬁ@t‘iﬁ al mit intengdal

maxi mum radi al  GhBiRSF ME cddperatig al@EYfa@Sofas to&e@MﬁQ@re a0 ATRROF I Ws id‘g
seal be- be|?pgtheelgisnntzMrvlamhlegmngmsmmtpam aPse«tltostcaqqdeﬂtarmesttmfr t he end r| ng

and itself i cﬁ‘%lfn ‘%wo p§1; Elalfn@ (ﬁ?} iR mec‘g&ﬂl al |
a

and i nvardly i Nbsneddd thint hﬁ:"éﬁ&i )ﬁfﬁg ‘f,ﬁﬂ““ 105
iaD

engagenent with thmpmtsmlamhmmminwm outaﬁisof &mﬁ’(ianb one of 4

fl anges has i oaea ce Sevelgt Sr Ageintbetwirait ers@sefneklettdo :
series of tappe@daii; ,%m &rﬁ’ﬁ'se"‘hm T”i:h g £ ‘f["g? gh r;}ﬂgt:‘:g“:r‘l‘émily as

ot her fl ange has 3. mpmtacﬁlekdﬂsmcﬁfcmnaaﬁb paﬁastﬁaﬁ&a any ﬁgm‘f%d in

Claim2,%in whi éhnuhlchaale mdfﬂwtrﬁrltlgaemapped hol es V\/m ch are | nt ended 129

id
| east one of hﬁ'l gqv ﬂsgﬁj:giﬁcgﬁ e paces of t BerthecApplisanty he
screwthread an&ﬁxre Wvalve pe: ﬁ.i end ring ands MeAERANI ring is
shaped to pro- umadestumtsﬂwfr@nmh@mitoamges t oget haharte0 Paterl@geat. Space Wit hin

whi ch part of t% ng I jormt as ctarned in any precedl ng

| ocated, the mihi rﬁiﬁi;t}&%msé“gmmgﬁgﬁwgﬁm@w@m wﬁghfvc\ﬂlgseﬁfn 111930, Posheipt the
bet ween each conduit being |ess than the volume 0 and its
jacket and sleeve is largely filled with 4. Ajoint as clalrred in Claims3,

I n which | ayers of superinsulation material. 115 the or each
respective face is bevelled to provide 15. A joint between two | engths
of jacketed 55 a space of triangular radial cross-section along and

vacuuml nsul at ed condwt substantlal I y as the aX| s of the condwt

Y - v o I 1



di sc. Such a device nust be fitted toprevent_an seal able port by neans of

whi ch a vacuum punp 5 explosion in'th nt that ‘ITqﬂetl ed gas | eaks

may be connected to the internal spacg space between the

muf f and conduit muf f when it is to n@ gas. and vapori ses.

The resultant high pressure is 7. AJOInt fas *cl al in Cdaim2, or Caim

2 vented safely to atnosphere pending detection and any claim dependent @
therefrom in which 70 and repair of thesd;aak. t

ifiner tube of . the—mff—s—ofthin—raterial—10— Because the two lengths of

conduit can be joint ©fthe{pagige ¢ ThEBULIE ANFCT | Viginibs h@@umeeﬁm{&g@t,&er nmerely by
means of scre\/\/smcludeilPE?SSur/ﬂcr1 identice ssuchaab @i rred |n6 jmms&lanmﬂu@napmﬁna4 and

the nuff 2 can ¥ W bpysting g;é‘??@‘”tthErefﬁSom
e 2 TR (e R o @t%mam Et oA e

insulation in tlhethmﬁzfce bswemﬂklmfffamcrmcﬂﬁ IMe frFfwhélyit 9 BeHe Svatiated 6f QWS 3 It
will be seen veme ?f%{”&?ffes%‘ ﬂﬁﬁ%ﬁ uEets on 't'eMOalF as CQBMti lautlﬁ@rﬁhssbnt '

i nvention enabl 53 sl RATEREce peginggefegiqn, A any chiimdep ;L ufil ﬁf’b{;‘%ﬁ;jﬁg 8¢
vacuum i nsul aped m&ﬂdduhettwéﬁnéﬂﬁoﬂfbu&htﬁ:ﬁhbe fooffhermBl codiu&nity. he out er j acket
of the condui ts,cotllé?'a 3‘&{ scgemvsl qU| c&ltytomtasclauned in Clautne,roanlam:e at

| ocations spaceg;d

ng e ng eypo Tght C@ﬂﬁ dependent tl-}lterefr?m in which

the |ocations erélflsy,ﬁﬂjlo evis DE, (11 be b0 S| SEMYER oBMpelinsulitibiihiiiiaD &t VAT B wo
| engt hs 'of | dé ktéttelt# presenomvemmmenm ordleigthof poODrA Iotmeisrcmmecmrtdmxédemg y, 20
and vaclum i ns@%ih%’ﬂj‘e f jRruitt ‘Wﬁ?‘ﬁ’ﬁdeachcmmt tl gherreiet indket of e gaditst he
sl eeves and th aedur v ends i n agihaigs sgﬁtﬁi“yqutcg W:‘;ﬂygéskza&
and t he sl eeves ana& ]dblﬁlébeﬁ@ﬂdtlb tengdlis ofjatke® J € 6f thinGnatelal GOFYP tﬂiéﬂh cafdficti¥iy,/ S SO
t hat con- m?Prtfé A ﬂlate e?nééb o ‘?éqhw hvacthgmrtncoghit betwben thgslwm%artdehe
connect ed togetfflég;s fl t giiﬁta g{;irs;g 'atééen-] Oln#beé%lrﬁiﬁﬁmml : ﬂﬁag I n

whi ch 85 bol t idags Bdy wtm&ms&geﬁ&@hﬁ ﬂofé&l‘ﬁ flaimed3h Iéghﬂiuu?m&l ?Ves
i s connect ed atbOIUtlsOf IV39 3RS |noradfthasl dsisgbrinedt@ishitCnd spased

which the 7 % Chtﬂt? affor the asl@t igtermediats of Nt
s bridged by S&E falila '@?&i"i&*f’@ SHelc: WRIHRET e °“ﬁ @ta ‘E%ﬂﬁ&‘ﬁ‘ﬁﬁf”?d{ggss-

i nsul at ed nuff Jachetsﬂa"cbunhnsartdu tloemmtsaphtced\m t hbdirlgRealed RGhd @Rduirdhd dﬂe & bt €

cir-cul ar edgejg %}?‘ A ﬁg th cowdeﬂtpsheatlee‘lbocatlons space
ni|a
bl . e o4yl R TR gt by R ok i Bl 1
j oi-nt . two nested B &leRending béteens ges xss ced | 4 1%11 din

Caiml, in Wmvetlh the inrjer tllameﬂ:r mjlthetmne:stubalaad el 4 dist eeg:reme an thﬂe&pﬁﬁu@é’dﬂx oguf f

i ncl udeg a pairg dla ete?gg%fﬁ%d‘“% é&i °“§& [qutern %Oncﬂf t*@ﬁ@anpess‘b@etepwreg@b foge

near est # he {Wqndags tipeetm}é’éé e hMas claimed LS aced
axially fromt hl@ tweatbesr wlixbtapgehmée edabi@tell NNA lNeadd bﬁrﬂa ayseccrfa?:f;lza sc&p&glnqa?eﬁﬁ ube

and by a di outer en? éggt" PS“tOIﬂ Wet todlepe lFleed thithepspace Bfweph the Iraspectivagaoo

bei ng sl ight Ly L8 (‘ing ‘i‘gonthag "E@“mfﬁhg? uring
the flanges 35 sdﬁaasratg@etmtes etme&t ggeaubrét €t befis lebsikan G KA .sé°;'§§£?d s her .
t hermal i nsul attw'tmthmtuermgamd nsdf sdrbatsipa e}IBls beﬁnmanoftHeZnufﬂA j oi nt as c almed in

Claim1l, in ﬁg ““ é’ pa& goir é-‘e"%ﬁ‘ efdms at liemast
g eouter SU alm l one e

one body of hygic ssqpmmm b Lo GaS; seloft mm§ 33@

adj acent to theheen mgltlone |n t ace hen/ﬂa:getta ﬁxﬂae&pe&tplat@ass 0 outer

end face of eaceals og‘the f180 ahsqeé}yglethanape@ hedesi which preintkinddde
support nember gt Ak ntzé tq.s B& tfé&t‘t%g “ef.l};j;gm‘ff’ﬁ’@‘e“ t AE
maxi mum r adi 50 vidé HPHS inethin & 1c wrﬁ@mas t Q4. eNPBAE cla Glelelig O-ring
seal be- bein c#t&stwm«ramum tpéurmqﬁthqmwer ad| aIlauduswactcthe stpanebween edcheongiil ri ng

and itself, so f‘ﬁ ';"Ff %d me% g‘g kﬁﬂtq‘“ee‘(ﬁeﬂflm%dlectwdt al |

d
and |nwardl y Irﬁe('br@aol{nrte S Face islbiveild tfa”BﬂoUl&e ;@e? ‘Hﬁéﬂ:t !@on &gd%lc 1{505
engagenent Wi [a statpeof trutxgutar sdmlfcmembnil OUi'thVacu ifsuled t:dﬂd a0f the

flangesi has i nt"egxigolsls ipeid heyein gltlbefengcese@masdmm

omta e c] arrpldn
seri es of tappaqnb, Rk QE}E, gﬁ)ch"f ERBPNES FAViEE:
-other flange haﬁedmmtpasaagsedtdnmg&w N passages 3for thejaghiidine,as cl ai nmed?d n

Caim2, in Wmlr@ﬁaaféout%tlcv datesniht pastagedbeingpped hol es Whl ch are | nt ended.

| east one of t ‘g Wha RETte ssaces of Flﬂ[ﬂ &

screwt hr eaded Igdr?d screws %he’?t'itd °Me end rj ngcFlart o o8 ring is
shaped t o pr Guintedns Gel Mij@tys @oisiieey Ao, MURTIBIRS RURL KES 48 155 Salthet NI N
whi ch part of the ¥ P 3° Southgmpton Buildings,{pndanWGa 1 4Y, mam&%i\gynapvze o%ﬁiﬂ&eaa}%

| ocat ed, the m nimum vol une of the space Claim in which the space
bet ween each conduit being | ess than the volune of the O-ring. and its
jacket and sleeve is largely filled with 4. Ajoint as clainmed in Caim3,
i n which | ayers of superinsulation nmaterial. 115 the or each

respective face is bevelled to provide 15. A joint between two | engths of
Jacketed 55 a space of trlangular radlal cross- sectlon along ~and

N 1 . 2 a0 o " .



