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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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THE XcT.& tf<.~~ S(:"e..~ L.IW5.~ CON S l 'ST OF 

f.. 3/4 t:>.l>.)(.~o3t; IN. W~LL.. ) TYPe: ~o4 $"~\NL. Sit.... 
TUBE t=OI' THG: COLl) ~Ul>(:>LY) A~Ji.> \ '/4 0.0. )( .03S' 
WALL TUt>E. FOR THE' CoLt> RETlJ~~ ... 

THe INNE:.R Tu 6E: \'50 1~~UL..~Te:t) IN tTH 40 LANER$ 
OF AL.IJ MI t'-J\-z.tE:.r>. (OW,ES t DE.), PE. P- \=0 R;!ta..Te:t> A..Nl> 

C~IN{«L-E5> M\{l.~~, A~b <:'E:.~TE:~E'D '\v'T~IN A. 
2 7/~ OeD. (oz..S \~. ScHE~. $) ALUMIf.-JUM VACUUN1 JA.C.kET) 

B,( 3 NV LON SALLS (12..0° ~P~~T) ANt-JLJLAR SUPpO~T_ 

SUt='PO~TS ,td!E' p\..~c.et> A~~F!OxlMI>\TEt..'1 (0 fT. 
A\,A~T,; '2. LOCAT~D NE-~R EA..C.H E..~!> At~D AT 
CEN'TER! O~~ DE-f:i'EN1>H~6 0\'-..\ L\Nt:: L'C\-J ~'T~) AT 
EA.CH EWl» oR: A.,T C.E.NTER. oNLY_ 
TO-rA.LL'( ~~. SU~(;>OR;TS WaRE RE..QLJI REb..: 

DIf:=Fc..~EN.,.a~L- E..)(p~"'-J5rot.J tsE.TWE..Et--.l THE 
\NI'-JE.R:. '\...\Ne:. A\-Jb OUi-e.R' JA.CkG:T IS Of$i!S-\t..Je.t> 
BY USt~G CORR::U~;..,..-re.b- ~1ETA..L- HOSE 5:L6:'OWS 
Fo~ THE \ '/4- D\A" <:'01.-1> R~lURt-J Ll~E.; \,I\J\-HLE 
THE. 3/4 Df~. t\L.L...-R!.lt:jU>-ELBoWS. SWP>?t,..."! \;...\~E 
CA..~ lv1 ove: W\THII-J T\iE VA<:.WWM JACKST_ 

THE. TR:ANSFER LiNES AR'.E SUB/i...SSE.t~f~~LEj) 
l~ '"2...0 PTo oR. LE.SS '-E.\\l~THS, ANt> .Jo\t--Jl:J> tN 
THE f:\E.Lb BY II ASTRo- AR'u yJEL1>(Wca THE 
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A~r:. PR..O V I DEl> ~T EA.c..H VACUU~"'" .JAC.\<~T St::GlME;I\!T­
THE l~Sl,)LA.TION AT EA.C.~ PoRT' 1S R.ESTR~ltJE.l> 

WlTH NETTt~t:a ,0 PREVEl~T f>L.Ll (:J~ 1~C:t WITH 
t=RA6MSNT$ or- MYl-~~ IN ,He: t:VENT of 
RU~TU~E OF THe. lNNE.R \....\N e:...., 

THE: T~p..NSr-t:..R L\Ntz.$ TO'T~L L..E~6TH IS 
118 FT... SUP't>L'i A.~l> us t=,. COl-b ~~TUR:M_ 
T'O",,~L.L..Y 72 METe~S_ 
TI"'iE \t-..lSLJ{,...~T\~G V,,",C.UUtv1 SP~c.~ IS r:'b..RTlTIONEI> 

BY SA,RR:\E\<:$ AT TH e:.'t>\$'T~1 6 UT(OlN got< A.Nb 

A-.T-'Tl--ns. (l--.lJE.CTlON );>E.VJA.~ AUj> T~~{Gi1~T 13e>)( 
(;ot-JNE:C.T(ON SJ ...-

f.:UR.THE'..R PAJ<TtT~ON ,~<a RESUl-TE\> B;'l 

"THE.. US E. 01= t:> MALE. A.1'Jt:> S r- eM t\LE BA\(ON ~TS) 
WHlC.H SOJA-aLe:! QutCk 1;dSCot-.U'-.16CT\O~1 OF Lt~e.$ 
s ECTl 0 t"-J S AT L\ GJU, Fl E:R ANt> t.\T \W.J EC T\OiN 

A.~b T~RG:1E'T TNJk ~O~ RE.MoVAL OF ~E 
Roo\=" StlU::'LbHJ(:lf BL-O C.k 5 -
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He L t h..\G 5 HEAT LEAK_ 

~)(C'E.PT f:or<: THG: ANNU LAt<. SUPPOR1S TI-\E: 
!J:..-L~ L\~E7 AR6: SIM'L~RTO Tt"'{\i: e:..~cA~ 
LtNE.? ANb 60TH \4~\J&:. 40 L.Av~t~) or: ~uP61'~ 
\ -NS tj L..A T 10 N _ T\-(~ ~6' FOIi;;~ f>RAci \ c.~L.. l'A.TA 
D8~'V6.D FROM T\-\e:.. 1.0 ~T. (APP~O><, b Me:'TE~S) 
I- \ ~~ T' ES"TS) l> e.s C R.l tS S' t> (~ S t~ G,lle? Tt[ ~ ~ () ~) 
CA.~ Be.. use b D 

THE E..,?cA'R L\NE TE'ST5 INDICATE .'25 WAiTS~ 
TO TAl- H E' A T '- e; A. \<, 0 \="' W M \ , t4 .. \ w 4 TT$ '$ 
At"TRIBUT{;l> To C.ON,DUCTtoN Pf:R c/~CH _ 
At-.l~UL,~~ ~U\>~O~T (~ PINS CDI'J,T~c...,..,~c:' THt:: 
OtJTE:~ JA.CkE-r), !; SUPf.>ORTS PE'~ 20 r-r. L.lNE' _ 

THGRE-FOR:E. THE: <0 Mt;,.TER LONG TEST L\NE: 

~T HEAT L~~~ 'NAG: 

(e:SCAR LlNr;) Q{<:= ,..!..'2.z (~, - .1 (:,) -= . '2. WA-ns /~ 
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""--"" .. --

~F>f'R:OX(MA.T(ON lS: 

* (;SCAR TuB"~(i WAS '2,11 0 ,1), ),JA.(KGT 3.'334- ltD. COMPAf<.G.D To TFTR 
TUBHJGt 1'1 AVC=R~e. , JA(.(<:ET 2.,109 I.!>. _ 
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,AN ULAR. S ~-'LbQHJLI\h-J:.-im·C.!?.Nt>UCTION 

li~g _!--t;.~K...-

~S\JPE.R INSULATioN 
, "{40 t.AYER<5) . 

A So S tl Nt E \) (A,-t--T+-'-!-' 
Hc~T I">A.TH 

OF '2.7 

(Ot-JS(D~f<l~~ '2. 6A~LS CO,~ T~C.T TO QUT~R: JACkE, 
A"-Il> t)t S~e::6~R"PIt-J~ HJ SU Lt\ Tt Ot-J w~f,J'''> : 

'2.C)?>I!IL<, ~ 4.~oK ~6A-.T Le~K 

Q.c ~A (.93~<iT '- • .:ill.. (.~) -;:1 .135" WATTS (ONE \31>.u.) 
L- )4.&(1, . 1'<1' 

'THE p-.c'TUh.,L HE:AT LEAK P'E..R SUPPORT UW1T WILL 

-a E.. . M U c H L. E: $ $ C 0 ~ S t DE\<:.\ "" G THE 40 '- t.\ 'I E R $ 0 r.: 
StU ?Gta l~ su'-~ T to t'4) A-t-.!!> ~ L. SO J,::,U E TO i'HE. t--.\ '/ L.ON 
13~LLS ANt> OUTE.R. J~c..KE" StJR.FA.Ce-c;. CoNTA.C.T RE.SISTANC· 

\l\,l VAcuUM_ 
E.STlM/.\T"ED \~GA.' L.E~K. ~t::r~ SUP{>ORT ('2. ~l\t...t,..,$ 

(:Cq • .j""~C.T) : 
Q-= 0 l3~C,) g ,k1 W/~ii;: 

~ ~. 

* WADD IE-C."" 0 K€PORT GO - S~ P. Yil -f"-3 (SG£ R~r.:S. P,t,2) 
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• ~ - ~ ....... ,--:p ..... , -- -' -.. 

TK~ DI$\~leUi(ON ~o)<. Hp., S A CAPAC ITY OF' 
'=>.4 FT,> _ CoNS' $TS OF [4 \ ~~oKE.NSTEM C~YO-
GE:NIC VA(",,'1~$ \AJHlcH c..Ot--lT(2.oL THE. SUPPL.Y 

A~D ~ ~Tlj~~\ ~\..OW To TH~ 'NJ~c.TaR 6..Nb 
.; TA-R<::SI?:T" TAIM K _ iT ($ A"L.$O PR.oVloE,t) WI, ... 

,?",UMP -t>O\l .. H-J AtJ..\') PR.E5$URE f<!E.L.tEF t>O~l"S A.N\) 
VACUUM <::'~~es.-

. THE:. -SUP~'-,( AJJ f) ~eTUf<.N "-fR!C-U( Tt~V \$ 
CONN£c...,El> TO THE LlQulFtEl<:. 'l-\N~S W\\~ 
(1.) a~t.\\{O~~T$ ANt> TH{zU (4) Y~C:Ul)M ~J}.~~~\~RS 
'TO i\-tE \~JecTo~ ANP iA..~Gae.T \...\~a$ .... 

Tt-tS- SUppL...'1 cn~ C.tJITRY \$ PROV(\)~ W\T'H 
. ,,",0 N ti.. ~tH~ ~ \' H \~ U R ~ l... \ a \~ VA L.. v ~ '0 N tJ 6 c. 'i \" t-..\ ... 

TIMt:: ~ox \$F\TTE..l> VljlTH (3) P~e.S>U~E c;"fle:5 
"'EMPe~A."TU~E t~~N$D\JC.~\~5, WH\(\-4 HELllJM I 

6A..S POJ)5 (3.) ARE: c..oe.JNEcTEt> TO THE.. INJGCTO~ 
AND T~~GE.T RBT U R!N C.(~'U tT Ry .-A.~!) TO Tt-\E 
SUPPL'f MAt-H FO l. t> _ 

A.LL TU 6- ES A\~E-.. ·tNt>fVH)UA.Ll-V WRA.PPEJ) 
WIi"H ~tJPE:R lNSULATlO\-..!> FU\,;!T\-\~~MOR~ THE 
WHOL E Cf !<CU IT RY \ ~ WRAPPED W' T'~ A 'en ... A.N K'ET C \'= 
40 L.~\fEf~.$ 01= It-JSUL.AT10W-

'X 
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