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Maurice Leblanc, 1857-1923

Maurice Leblanc was a French engineer and industrialist who was born in Paris in 1857 and educated at 
the Ecole Polytechnique. He began his career on the railway and then worked in several industries. He 
developed an improved vacuum pump and worked in the area of refrigeration. He invented the steam 
ejector refrigerating machine. He also obtained a patent for a centrifugal compressor in 1910, predating 
the introduction of a practical machine in 1922 by Willis Carrier by some 12 years.  

However, Leblanc worked primarily in improving induction motors and alternators and carried out 
significant investigations into the requirements for a television system. He was awarded the Prix 
Poncelot by the French Academy of Sciences in 1913 for “the totality of his work in mechanics.”
He died in 1923.



Steam Jet Refrigeration

The possibility of using a jet machine for the production of cold was envisaged in a patent of 1884. In 
about 1902, Charles Parsons (inventor of the steam turbine) worked on steam-jet cooling. In 1905 
Leblanc independently invented his steam ejector refrigerating apparatus. In Paris, with the help of 
Westinghouse, he built the first successful machine around 1907-1908 and in 1911 obtained US Patent 
1005851.

In 1755, the Scottish physicist William Cullen had published his Essay on Cold Produced by 
Evaporating Fluids which included showing how to freeze water by its evaporation in vacuo. Leblanc
used steam to speed the process. Steam at high pressure was ejected from nozzles over a tank of water 
and thus maintained the partial vacuum needed for high evaporation rates. This type of plant was 
intended to find its chief use in air conditioning on account of its relative safety and low first cost, but 
these machines need substantial quantities of cooling water, thus limiting their application. 

Basic elements of a steam-jet refrigeration machine

From 1928 onwards, by using multistage evaporation and compression, it became possible to achieve 
significant economies in both steam and cooling water. The passenger liners RMS Queen Mary and RMS 
Queen Elizabeth were among the first ships to be fitted with steam jet refrigeration. Manufacturers of 
this type of machine included Ingersoll-Rand, Foster Wheeler and Worthington.

Footnote

In 1929, Willis Carrier with Alfred Stacey and Carlyle Ashley developed a small steam-jet refrigerating 
unit for railway passenger coaches. Their surveys suggested that, at least in the USA, steam-jet 
refrigeration was used mainly in industrial applications.  



Leblanc’s US Patent 1005851 for a Steam-Jet (Ejector) Refrigerating Machine
Patent Application 15 February 1905: Granted 17 October 1911







Steam-Jet Unit with Barometric Condenser by Ingersoll-Rand Company, 1940’s



Steam-Jet Water-Cooling System with Surface Condenser by Ingersoll-Rand Company, 1940’s

A 250 ton (875 kW) steam-jet unit in an oil refinery, Worthington Pump & Machinery Corp, 1940’s



Centrifugal Refrigeration Compressor 

The centrifugal or turbo-compressor has been in use for over a century. Development was due largely to 
Rateau for use as an air compressor. The first attempt to use them as refrigerating machinery was made 
in 1910-11 by Lorenz and by Elgenfeld who computed the lower limit of size for the various refrigerants 
then available.

Leblanc centrifugal rotor

About the same time, Leblanc, in France, obtained a broad patent for his centrifugal compressor and 
built a workable experimental machine, using water vapour as the refrigerant. Water vapour has a low 
molecular weight and Leblanc was unable to design an impeller of sufficient mechanical strength for the 
necessary high rotating speeds. He also experimented with carbon tetrachloride and here he was on the 
right track, for it had most of the desirable properties, including a high molecular weight. But carbon 
tetrachloride was unstable and dissociated to form decomposition products which ruined the compressor. 
Leblanc also had other problems, notably with shaft seals, and he was unable to keep air out of the 
refrigerating system. (Around 1916, Willis Carrier became interested in the possibilities of centrifugal 
refrigeration, but experienced similar problems to Leblanc, finally overcoming these and demonstrating 
his first working machine in 1922, shortly before the death of Leblanc).



Leblanc’s US Patent 977659 for a Refrigerating Machine with Centrifugal Compressor
Patent Application 24 February 1904: Granted 6 December 1910
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