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350° C. and 450° C., preferably at 400° C. The tubes 
are connected to an argon gas supply and argon is passed 
through the charcoal for a sufficient time to reactivate it. 
The argon is blown through the charcoal while the plug 
2 is inserted in position. The outer tube 1 is then argon 
arc welded to the plug 2. The tubes are then held in a 
jig so that the inner tube 4 can be pushed into the outer 
tube and held during welding to the plug 2 so that when 
the tubes are cooled, any difference in the amounts they 
contract will not cause the inner and outer tubes to come 
into direct contact at the bends. 
When the plug 2 is welded to both the inner and outer 

tubes the argon supply is disconnected and the plug 3 in 
serted. The plug 3 is now argon arc welded in a manner 
similar to the plug 2 so that the space between the tubes 
1 and 4 is now hermetically sealed and contains activated 
charcoal and argon. The heating tape is now removed. 
The plugs 2 and 3 are preferably machined from 0.5 inch 
stainless steel sheet so that the grain is across the bore. 
This helps to prevent porosity at the welds. 

In operation the transfer tube is inserted between a 
Dewar flask, in which the liquid gas is required, and a 
storage Dewar containing, say liquid helium or hydro 
gen, the leg containing the charcoal being inserted into 
the storage Dewar. The argon gas in the space between 
the tubes 1 and 4 liquifies in the charcoal which acts as a 
molecular sieve. As the argon liquifies a vacuum is formed 
in the space between the tubes and so the inner tube 4 
is effectively thermally insulated from the outer tube 1. 
If a blockage of solidified gas or water occurs in the inner 
tube 4 this can be easily dissipated by firstly removing 
the tube from the Dewar flasks and allowing the leg por 
tion of the transfer tube containing the charcoal to warm 
up. This brings the pressure in the space between the 
tubes 1 and 4 back to substantially atmospheric pressure 
and heat from the outer tube can be easily transmitted 
via the argon gas to the inner tube to melt the blockage. 

If it is desired to extend either leg of the transfer tube, 
the end may be threaded or some other form of coupling 
provided so that the inner tube extends beyond the co 
axial section. However, care should be taken to ensure 
that when the leg containing the carbon is inserted in 
the storage Dewar flask the carbon containing portion of 
the leg is in good thermal contact with the liquid gas so 
that the vacuum between the coaxial tubes is formed 
quickly. 

It has been found that a higher transfer flow rate is 
achieved with the transfer tube according to the invention 
than with the known tubes. 
What is claimed is: 
1. A method of manufacturing a cryogenic liquid trans 

fer apparatus comprising the steps: 
(a) fixedly disposing an inner tube within an outer 

tube to define therebetween an annular space; 
(b) disposing gas-adsorbent material in a portion of 

the annular space; 
(c) flowing a condensable gas through said material to 

reactivate the material; 
(d) disposing said gas at substantially atmospheric 

pressure in said space; and 
(e) joining the ends of the inner and outer tubes to 

seal the annular space, the gas being (i) condensa 
ble when the inner tube is at an operating tempera 
ture established by the flow of cryogenic liquid there 
through, and (ii) adsorbable in said material there 
by establishing a partial vacuum in said space. 

2. A method as defined in claim 1 comprising the addi 
tional steps (following step a): 

(a) filling said annular space with water; 
(b’) flowing liquid nitrogen through the inner tube to 

freeze said water; 
(c') bending said tubes to a desired shape; and 
(d) removing said ice by melting same. 
3. In a method for transferring a cryogenic liquid 
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4. 
through an inner tube of an apparatus having outer and 
inner tubes and a sealed annular space therebetween, the 
improvement in combination therewith for removing a 
blockage of frozen liquid in said inner tube, comprising 
the steps: 

(a) (prior to the flowing said liquid through said inner 
tube) disposing in said space (1) a quantity of gas 
adsorbing material and (2) a quantity of condensa 
ble gas at substantially atmospheric pressure, 

(b) flowing said liquid through the inner tube thereby 
(1) cooling and condensing the gas, and (2) adsorb 
ing the gas in said material with a vacuum being es 
tablished in the annular space, and 

(c) removing a blockage of frozen liquid when it de 
velops in said inner tube, by (1) applying heat to the 
exterior of the outer tube; (2) conducting said heat 
into said annular space and into the adsorbed con 
densed gas therein, thereby vaporizing said gas which 
then becomes situated at substantially atmospheric 
pressure in said space thus eliminating the vacuum, 
and (3) conducting said heat through said vaporized 
gas to the inner tube, to thereby melt and remove 
said blockage of frozen liquid therein. 

4. A tubular apparatus for transferring a cryogenic 
liquid and for overcoming a blockage in the apparatus of 
frozen cryogenic or other liquid comprising: 

(a) an outer tube; 
(b) an inner tube fixedly positioned within the outer 
tube to define an annular space therebetween; 

(c) means joining the adjacent ends of the tubes and 
thereby sealing the ends of the annular space; 

(d) a quantity of gas-adsorbent material disposed in 
said sealed annular space; and 

(e) a quantity of condensable gas disposed in said an 
nular space, the gas being condensed and substantial 
ly adsorbed by said material at the operating tem 
perature of the apparatus when cryogenic liquid is 
transferred therethrough thereby producing a vac 
uum in said space, the gas (when the apparatus is 
inoperative and at a temperature above said operat: 
ing temperature) (i) being vaporized and situated 
at substantially normal atmospheric pressure and (ii) 
being substantially conductive of heat from the outer 
tube to the inner tube to melt said blockage in the 
inner tube. 

5. Apparatus as defined in claim 4 wherein Said gas 
adsorbent material is finely divided carbon. 

6. Apparatus as defined in claim 4 wherein said gas 
adsorbent material is a molecular sieve. 

7. Apparatus as defined in claim 4 wherein said gas in 
the annular space is substantially argon. 

8. Appartus as defined in claim 4 further comprising 
a gas-permeable plug fixedly positioned in said annular 
space and spaced from one sealed end thereof thereby de 
fining a pocket, the gas-adsorbent material being located 
and retained in that pocket. 

9. Apparatus as defined in claim 8 wherein said gas 
permeable plug is formed of glass-wool. 

10. Apparatus as defined in claim 4 wherein said inner 
and outer tubes are generally coaxial, said tubes and 
means joining their ends are stainless steel and are argon 
arc-welded together. 
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