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2.1 Cryogenic historical background®

Year Event

1877  Cailletet and Pictet liquefied oxygen (Pictet 1892).

1879 Linde founded the Linde Eismaschinen AG.

1883  Wroblewski and Olszewski completely liquefied nitrogen and oxygen
at the Cracow University Laboratory (Olszewski 1895).

1884 Wroblewski produced a mist of liquid hydrogen.

1892 Dewar developed a vacuum-insulated vessel for cryogenic-fluid
storage (Dewar 1927).

1895 Onnes established the Leiden Laboratory. Linde was granted a basic
patent on air liquefaction in Germany.

1898 Dewar produced liquid hydrogen in bulk at the Royal Institute of
London.

1902  Claude established I’Air Liquide and developed an air-liquefaction
system using an expansion engine.

1907 Linde installed the first air-liquefaction plant in America. Claude
produced neon as a by-product of an air plant.

1908 Onnes liquefied helium (Onnes 1908).

1910 Linde developed the double-column air-separation system.

1911  Onnes discovered superconductivity (Onnes 1913).

1912  First American-made air-liquefaction plant completed.

1916  First commercial production of argon in the United States.

1917  First natural-gas liquefaction plant to produce helium.

1922  First commercial production of neon in the United States,

1926  Goddard test-fired the first cryogenically propelled rocket. Cooling
by adiabatic demagnetization independently suggested by
Giauque and Debye.

1933 Magnetic cooling used to attain temperatures below 1 K.

1934  Kapitza designed and built the first expansion engine for helium.

1937  Evacuated-powder insulation first used on a commercial scale in
cryogenic-fluid storage vessels.

1939  First vacuum-insulated railway tank car built for transport of liquid
oxygen.

1942  The V-2 weapon system was test-fired (Dornberger 1954),

1947  The Collins cryostat developed.

1948  First 140 ton/day oxygen system built in America.

1949  First 300 ton/day on-site oxygen plant for chemical industry
completed.

1952 National Bureau of Standards Cryogenic Engineering Laboratory
established (Brickwedde 1960).

1957 LOX-RP-1 propelled Atlas ICBM test-fired. Fundamental theory
(BCS theory) of superconductivity presented.

1958  High-efficiency multilayer cryogenic insulation developed (Black
1960).

1959 Large NASA liquid-hydrogen plant at Torrance, California,
completed.

1960 Large-scale liquid-hydrogen plant completed at West Palm Beach,
Florida.

1961  Saturn launch vehicle test-fired.

1963 60 ton/day liquid-hydrogen plant completed by Linde Co. at

Sacramento, California.



Year

Event

1964
1966

1969
1970

1975

Two liquid-methane tanker ships designed by Conch Methane
Services, Ltd., entered service.

Dilution refrigerator using He’-He* mixtures developed (Hall 1966;
Neganov 1966).

-3250-hp dc superconducting motor constructed (Appleton 1971).

Liquid oxygen plants with capacities between 60,000 m?/h and
70,000 m3/h developed.

Record high superconducting transition temperature (23 K)
achieved.
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