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(57) Abstract: A cryogenic liquid transfer

tube, according to the present invention, en-

ables insulation of a tube, through which a

cryogenic liquid is being transterred, by

means of a plurality of insulating films which

have a multi-layer film structure and of which
each of the film layers is positioned away

from each other at a fixed interval by means of
step-shaped supports. Moreover, by having

the plurality of insulating films surround the

tube in multiple layers with the tube being the
center and by having an inner insulating film

and an outer insulating film disposed along

the length direction of the tube so as to altern-

ately offset each other, the transfer path of the

heat being transferred from the outside into a

transfer tube is extended to the maximum

length, thereby enabling more eftective insula-
tion.
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Yol o] A 8- kol whef o8 = X & FAE A Ld o vk g A2
LEa(116)> Wujell o)) A2 FHE FAlsHA =, o] utet A2
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[74] EH A2 E(116)2 5 12 5204 B A= npe} o] A1 RaT(112)0
AEH = 7l oo g FAska, shte] mab2 W7t Q19 (feed) ¥ =
Ho B AL H R F o, YA St EkE 9] E v 7} Q1 (return) = =
Ho= AP H g o lon, ofol dHA ¥ = A2 of .

[75] A2 G (114)= A1 BEH(112) 7% Xﬂ E116)S B LSS B4 = o
2] -9 l—"% Jg o) A1 RE112)7 A2 E3H(116)0.2 A E] =
WA 7] 7] 918 74 QAR HALE o] AdS 2dAZ =9l = A A =2
8(§ ) o

e 5 ek
[76] R, o] 21 g A2 @A F(114)= A1 @< Pr(nz)sﬂr mp 7R 2 5 20 Al
nfe} Zro] T 2A1(106), A1 A1 tH(108), B o] Z(110) & ¥ 5 Ut
[77] ofl, A2 S A1) T4 2211 WA A (106) 2 X %] TH(108),
Tl Z(110)2] & A1 S AF(104)0] T &0k FAS L 7 T 2430
Ad At Vs TASt R A A& AR .
[78] A2 REUH(118)E A2 A Y¥-(114)9] R 5 IAES FA ¥ = oA
w& AA T BAME o Ae-g A = = AR PAAE Ao

ojof] g4 i= A& o}l

[79] Sk ols FA(1200= A7) Al A (104) ] Aol o] &gt 242t o] A2
AR (114)9] Abo] 2] F1bel] 914 }04 th= o] Al B (104) 3= A2
G (11HE AR AAATAA, A9 F2 a3hS Fal o F 2R E 9
AN o] AE2(100)9] T2 2Tk A& AN = FT-E Fadas
A 4=

[80] ol &g, T1F o] & A (120)= &= 2004 Bo A= npg} o] AZE 2 uf|o] A
o (soft spacer rings) & 2% FAIE 4= 9o, & 40| A B o] %= ufe} o] F4;
2] 21 ] (metallic cylinders)(400)2} B4 - A(402)2] A o2 A= =5 )T},

[81] A =48 Fxsto], 9 e w5 A T@o0)sF ©HA FA@02)e A=
THA = F 1k o) = A (120)00 el AAlE] A oMi g},

(82] WA, TS AEEE00)= QA G e Al EA - (104) B A2 G (114)
Ato] o] Ftel| A whF R = 77 VWJ(lOS)Oﬂ # 7hs sk 24749
A A T (108)0l A s d Tt r A7 FAE = Qo o], o] & 34
AT (400)= &= 4ol A Bl x| = nfof o] A Fo] A= the 34 A7}
T E = S A A T spuboll s zbel b 2 gE 5 glon, o]
FAE = AL ot 5, o E Eo] niFEE F o AAH108) T st}

A A T (108)l ’F 54 AT (400)7F £ HH 25 o 5 3T

[83] BRI A1(402) = 545 AT (400)9] W ol A kR ZHZEe] A 4] T (108) 5
ahto] A A i (108)0l] A ¥ o] v ] shite] A A th(108)E et dAE
g e, o] Y &k A A (402)3= o & o] X Y(spring) 50 AHEE 5
Ao} ofef] gg ¥]i= A& oLt

[84] ol ], F<= A 2t (400)= B4 A 2] 400)7F 2 HE 2] X th(108) 2 H-E]
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[85]

[86]

[87]

[88]

[89]

[90]

[91]

AGE o wh B A A 108 R o E sk TS 7 = - 3le,
AP R A A T (108)eF A8 A 2] 7E ol AE 5 AT 4= T o] S A
N AE#(100)0] HAFL O] EATE= 9 F-0l mEmH o 9= A HAE Bl

ol sl Zhzhel Al AT (104) 3= A2 GAH(114)7F B F T 5= 9= A
sl 7] 9k Ao, 99 o] F&r AT (400)7F vh=1H= 2 A gl (108)7HA]
A A B AP YR o] AN =F A SkE A A4 Al @ EF(104)
= A2 dA R 114)7F FAse e A 3 & Al G2 (104) &= A2

G R (114HE Holl = 5o AdS WA s7] fEel o

T Yo T Al G AR 104)9F A2 G R (114)E =49 F2A
(450)ll A B.o]x)= npe} o] A1 =h(102)¢] Zdolo ule} 25 & )
G 7E AA Y =5 A2 7hs st

=, Al 21049 A2 2 H(114)= Eu3lste] A#E = A9 REsid
A1 GFDH(104) E= A2 GE R (11 E A& o= (hastA Adsto] A1
L 7H102)9] dolel tl-&¥] = d o) Axe 4= ). o] u, o] £} o] A1
G104} A2 GL (1145 EE3sto] A 2beh= -5 Al @ d - (104) )
A2 G (114 o & 50 22} 10cm ~ 5m B 5 2] o) & 5 3}&lo] A 21
T Ao}, ofdl g4 H = A& ofv )

EH A1 SEF (1049 A2 GL (114 5 EE 3] A A eh= A5, = 49
FZHT (4500004 B A= ule) o] Z42ko] A1 @A -(104) Alol ol ¢ =]
FiF ol g A (120)2F ZH2he] A2 @ F(114) Alolell #1x] g T3k o] &
FA(12007F A1 =2H102)9] Ao] Waks mpef A2 o ZUA M FE B F, =
Al G104} A2 G F(114)7F A1 =34(102)9] A o] Waks whe) A 2
o UL E X E 4=l o] 9} o] Al @A (104)9} A2 GEH (1145
RE3IEe] A &= A, 49 FEHT (4500004 Bool X 3= el o)
EAlA o] &5 o] Wbl ¥ a1, A1 EH(102) 0 2 gt Eo AEAZEI FH o
Ay o] Al =E(102)2 B} g4 o2 dA ¥}

A, Al =3H102) 3 All B u(112) Aol 9] F7Fe It 50l 4] Kol X] = ule}
ol X F(vacuum) Y 2 FA A 7= Al o] vpgA e, A1 B (112) 3 A2
H59H(118) Alol o] 32 AT e = 57 B 7l (sealed dry gas) =
AN A =5 8= Slo] v sk, o] o] g ¥ = A1 of Tk

Lo WA &7 B o] o Ao mE S22 AA HETe
THALEE EA g Aol

WA, 5 60l m=AlE =42 AA A E2H600)2] 7= AR, 9 5 60l
SAE F A2 AA A gl dojA = & 13 vl alste] S 42 A 7}
&Y= Eako] A1 =¥H102)3 A2 E¥H102) 0 =2 T ste] 2717
TAEEE g 3lo|Th
=, 5 69 mAIE AA oA A FE 5o FA42 AAE dFetr] Ag

£ 270 g sl wheh 42 o] Al =¥h(102) 2 A2 =H102)S 1R
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[92]

[93]

[94]

[95]

[96]

[97]

[98]

Al Eof 2 el Al G (104)7F T4 ")
5 247 Al G104 E A A= 271 9] Al BeEh(112)0] FA4E
T o, 27k Al R E(112)00 = 2o Al BE™(112)= EAA 7] 7]
et Yul 7b F-5 H 1= A3 E=a(116)0] H=8ke]l FAE o
sk, A1 = (102)S A= Al B39 (112)3, A2 =3 (102) S A= Al

Ha(112)9] Alolo = E3t Alolo] EAEE WAA|7]7] gt A
AFEH602)0] AAE = At o) w), Y &f o] A2 A E AFshE #E
NE FAeE A Al E3(102)2 A2 A7 Y EH = FoRE AMGE
A3, A2 =2H102)S Al =T(102) 0 2 <1 ¥ A2 NA| 7} Q&5 =
FoE AREE 4= Q= o) of &2 A5 A2 E3(102)°] A1 EH(102)°0 1] 5
AA R L7t 5 Ho] ddddo] HAs ¢ on= ol dAd
A WA 7] el @ Apeehg AX) 5 9= Aot

o=, L7 =AE FA2 A AE(100)] 7S AHEA, 9 =
7ol =AIE A2 A AEH100)2] FA ol oAM= & 63 npR A R,
FA 2 AA7F AL = Edo] Al E(102)7 A2 EFH(102) =2 -4 5
27 FAE =S & Aot} ey, & 6= e, Al =3H(102) 3 A2
L7102 Abolol] e ApdetE FAAA 1A AL, Al E=9H(102) 3 A2
T 7H102)S e Al REe(112) 08 AR =S 3Far gl

5, 279 EAIE AR oA = 5 63 vk A = Al S D (104)7F Al
STH102) 3 A2 3102000 B ek Hof 2 719 Al @D (104)7}
TAEC = A =102)3 A2 =102 B5F A RS gAY = Al
HEu(112)o0:= Al R 9h112)S WS4 717] 93 Wl 7F 855 = A3
L(116)°] HFste] AdE o+ A

ojuf, 9]¢} o] F A2 NAE HAFshi= TS 272 FAd k= 45 Al
EIH102)S A2 AA 7 QA E = Ao A= 5= 9131, A2 =3H(102)

A 7+

Al =3102) 2 AU A2 AATEIEY = Bow AREE 5 )=,

]

ol 9} & A9 A2 =3H102)°] A1 Z=FH102)0] B & Tt H o &2 257 A
Hol Aol st 4= T}, o]of whek, A1 EH(102) 7 A2 E3H102') ALl el
Aok A G AdA 7] = Alo] HashA "ok

o] & & & 6ol A= AR A EH602)S A X g A& Ao 2 st
bR & 79 A = & 62 AA]do A ek= del, Al =3(102)3 A2 =7H102)
Abolol] e 2 vH602) FAAA 71 A &L, thAl A2 =9H102) = AR
A1 @104 GA 1A (700) S 4 9 (superinsulation) A A 2] EE &
ARt BEA, TS B et stk dAdE e ApAA A YRS
gt}

715k ahel o], Ekdof] R =22 A ST oA, F A4

= o

AA T A e hEY 9F T2
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