
 
 

GENERAL MONTGOMERY 

CUNNINGHAM MEIGS 

1816-1892 
 

 

 

 
 

Supervised the design and installation of the heating  

and ventilation for the US Capitol, Washington DC 

 

 



 
 

(Mini-biography from “The Comfort Makers,” Brian Roberts, ASHRAE, 2000) 

 

 



 



 
 

(Text from “Building Early America,” Charles E Peterson (Ed), 1976) 

 

 

 

 

 



 
 

(From “Ventilation and Heating,” John S Billings, 1896) 

 

 



 
 

 
 

(From “Atria Revisited,” Brian Roberts, Building Services, 

(CIBSE Journal), September 1993) 



 
 

The Old Pensions Building (“Works in Progress,” Alvin Rosenbaum, 1994) 



 
 

Portrait of Meigs 

 

 

 
 

Tomb of Meigs at Arlington National Cemetery 

 

 

 



 
 

 

THOMAS MIDGLEY Jr 

1889-1944 

 
 

 
 

Developed the “Freon” CFC Refrigerants 

 



 
 

(Mini-biography from “The Comfort Makers,” Brian Roberts, ASHRAE, 2000) 

 

 

 

 

 
 

(From “Heat & Cold: Mastering the Great Indoors,” 

Barry Donaldson & Bernard Nagengast ASHRAE, 1994) 

 

 

 



 
 

(ASHRAE Journal, November 1988)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 



 
 

(From Nagengast) 
 

 

 

 

 



Thomas Midgley Jr. 

Thomas Midgley, Jr., was born on May 18, 1889. He graduated from Cornell University in 

1911, and he soon found employment with Delco, a company in Dayton, Ohio. In 1916, 

Charles F. Kettering, founder of Delco, assigned Midgley to eradicating the persistent and 

loud knocking sound that early automobile engines made. Midgley quickly discovered that 

the knocking sound resulted from the gasoline currently being produced in the United States. 

Several more years of research led Midgley to discover that placing tetraethyl lead additives 

in the gasoline would eliminate the knocking sound. Midgley discovered this new version of 

gasoline, ethyl gasoline, on December 9, 1921. Unfortunately, the lead caused deposits to 

form on engine valves, causing engines to cease operating. Midgley then added ethylene 

dibromide to ethyl gasoline, which prevented the lead deposits. This new version of ethyl 

gasoline was sold for the first time on February 2, 1923, in Dayton, Ohio.  

Unfortunately, leaded gasoline proved harmful for the environment, and today, leaded fuel is 

no longer used. Midgley eventually became well aware of the harmful effects of lead 

exposure. In 1924, he left his job for a period of time to recover from lead poisoning. Upon 

returning to work, Midgley held a press conference, touting the safety of lead. Eventually, he 

recanted his endorsement of lead.  

Over the course of his life, Midgley developed 170 patents. Ethyl gasoline and chlorinated 

fluorocarbons, originally used in refrigeration, were his two most famous inventions. In 1940, 

Midgley contracted polio, which left him severely disabled and bed ridden. To assist him in 

getting out of bed, Midgley designed a system of ropes and pulleys. Unfortunately, on 

November 2, 1944, Midgley became tangled in the ropes and suffocated to death.  

 

 

  Discovery of Freon 

In 1930, General Motors charged Midgley with developing a non-toxic and safe refrigerant 

for household appliances. He (along with Charles Kettering) discovered 

dichlorodifluoromethane, a chlorinated fluorocarbon (CFC) which he dubbed Freon. CFCs 

replaced the various toxic or explosive substances previously used as the working fluid in 

heat pumps and refrigerators. CFCs were also used as propellants in aerosol spray cans, 

metered dose inhalers (asthma inhalers), and more. He was awarded the Perkin Medal in 

1937 for this work. 

(Edited extracts from Wikipedia) 

 

 

 



 

Later life 

In 1941, the American Chemical Society gave Midgley its highest award, the Priestley 

Medal, and followed up with the Willard Gibbs Medal in 1942. He also held two honorary 

degrees, and was elected to the National Academy of Sciences. In 1944, he was president and 

chairman of the American Chemical Society.
[2]

 

In 1940, at the age of 51, Midgley contracted polio which left him severely disabled. This led 

him to devise an elaborate system of strings and pulleys to help others lift him from bed. This 

system was the eventual cause of his ironic death when he was accidentally entangled in the 

ropes of this device and died of strangulation at the age of 55.
[6][7]

 Midgley died before the 

effect of CFCs upon the ozone layer became widely known in 1974. 



 

Inventor Thomas Midgley's Obituary (Worthington Historical Society) 

 

 



 
 

Biographical Memoir, 1947 

 

 

 

 

 

 
 

 

 

 

 

 



 
 

 

JOHN HENRY MILLS 

1834-1908 
 

 

 

 

 

 
 

 Renowned steam boiler engineer 



 
 

(Mini-biography from “The Heat Makers,” Brian Roberts, ASHRAE, 2000) 

 

 

 

 

 

 

 

 

 
 

(Extract from “Heat & Cold: Mastering the Great Indoors,” 

Barry Donaldson & Bernard Nagengast, ASHRAE, 1994) 



 
 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

The Pierce Building, Boston (centre) 1888 

 

 

 
 

The Pierce Building, Boston (left rear) 1888 

 

 

 



 
 

Trinity Church, Boston 

 

 

 

 

 

 

 

 

 

 

 



 
 



 

 
 

Advertisement featuring Mills Boiler (centre) 

 



 
 

(CIBSE Heritage Group Collection) 

 

 



 

 
 

Mills Boiler (from Baldwin 1900) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

(Advertisement from “Baldwin” 1900) 

 



 

 
 

Mills book of 1877 (The CIBSE Heritage Group has a photocopy: 

The original book is extremely rare) 

 

 

 



 

 

 
 

(From “Mills” 1877 

 



 

 

 
 

(From “Mills” 1877) 



 
 

 

General ARTHUR JULES MORIN 

1795-1880 
 

 

 

 
 

Ventilation Pioneer 

 

 

 

 



 

 
 

(Mini-biography from “The Comfort Makers,” Brian Roberts, ASHRAE, 2000) 

 

 

 

It was on 7 April 1855 that Morin reached the rank of General of Division, having been made 

général de brigade on 26 March 1852. However, he had much more to his life than a military 

career. In the 1830s he taught mechanics at Metz, He was appointed to the newly created 

chair of mechanics at the Conservatoire National des Arts et Métiers in 1839. This National 

Conservatory of Arts and Crafts had been opened in 1802 and ordered to:-  

... improve the nation's industry, cultivate engineering methods, teach widely and illuminate 

ignorance.  

The teaching of mechanics at the Conservatoire National des Arts et Métiers had begun in 

1819 and other theoretical subjects had been introduced in the 1820s. As professor of 

mechanics Morin, who never renounced his army commission, drew heavily on the 

theoretical and practical work of his friend and teacher Poncelet and of other military 

officers. He also used the Conservatoire National des Arts et Métiers to promote a two-way 

flow of theory and practice between the military and private industry. Morin was Professor of 

Mechanics for ten years, and then in 1849 he became Director of the Conservatoire. He 

served in this leading role for 30 years and greatly improved the efficiency and influence of 

the Conservatoire. One of his greatest achievements was opening the first teaching laboratory 

of engineering in 1852.  

One might wonder how a military man became Professor of Mechanics. Well he had spent 

much time undertaking research into problems of mechanics and between 1833 and 1835 he 

had submitted a number of important memoirs to the Academy of Sciences. These memoirs 

presented the results of a series of carefully executed experiments on friction which he began 

planning in 1829. Due to the complicated experimental apparatus used, built under the 

supervision of Poncelet, the experiments only began in May 1831. They then continued 

without interruption until September of that year, when funds given for the research were 

used up. The results confirmed and extended Coulomb's work on friction, verifying its three 

general laws: friction is proportional to the normal force exerted; friction depends upon the 

nature of the surfaces in contact but is independent of the area of contact; and, within large 



limits, friction is independent of velocity. He also devised an apparatus to study the laws of 

falling bodies. It consisted of a cylinder rotating beside the falling body, set up in such a way 

that a marker on the falling body describes a curve on the cylinder. He was able to give an 

accurate experimental proof of Galileo's result that distances travelled by a falling body 

increase as the square of the times. In 1849 Morin, working with Poncelet, invented the 

dynamometer of rotation, which together with later refinements, became the basic 

investigative tool in the study of work. He had already published work on dynamometers in 

Notice sur divers appareils dynamometriques (Paris, 1841), a work which describes the 

recording mechanism onto paper, as well as describing a mechanical integrator used so that 

results of longer experiments could be read off directly. His results on mechanics were all 

published in the five volume work Leçons de mécanique pratique à l'usage des auditeurs des 

cours du Conservatoire des arts et métiers (1846-1853). Joseph Bennett made an English 

translation under the title Fundamental ideas of mechanics and experimental data which was 

published in 1860.  

During 1853-56 Morin undertook a series of experiments on the resistance of building 

materials which he published in a series of papers. This work was important in having 

practical applications to architecture. He published the results in a book form in 1863 when 

the two volume work Résistance des matériaux appeared. Let us mention a selection of his 

other works: Nouvelles expériences sur le frottement, faites à Metz en 1831 (1832), 

Expériences sur les roues hydrauliques à axe vertical appelées turbines (1838), Expériences 

sur le tirage des voitures, faites en 1837 et 1838 (1839), Notice sur divers appareils 

dynamométriques (1841), Conservatoire des Arts et Métiers. Catalogue des collections 

(1851), Notions géometriques sur les mouvement et leurs transformations, o�  élémens de 

cinématique (1857), Rapport de la commission sur le chauffage et la ventilation du Palais de 

Justice (1860), Etudes sur la Ventilation (1863), Des machines et appareils: destines a 

l'elevation des eaux (1863), Notes sur les appareils de chauffage (1866), and Salubrité des 

habitations. Manuel pratique du chauffage et de la ventilation (1868). His work on 

ventilation made him a leading world expert on the topic, and he used this knowledge in 

undertaking research into carbon monoxide in rooms heated by iron stoves in 1869 and 

research into the preservation of flour in 1870.  

Edited extract from gap-system.org/~history/Biographies/Morin) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Deals with Morin’s Research into Stoves (Google Books) 

 

 

 

 

 



 
 

(From Derby’s book) 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 
 



 

 

 

 

 

 
 

(From Derby’s book) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Heat-assisted Ventilation Scheme for Guys Hospital, London by John Sylvester 

(From “Etudes sur la Ventilation,” A J Morin, Paris, 1863) 

 

 


