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Daguerreotype of the early Capitol building

Building the Capitol’s new dome at the time of President Abraham’s inauguration in 1861



The United States Capitol, Washington DC

In 1855, the problems of heating and ventilating the new House and Senate were passed to Captain 
Montgomery Meigs. The existing building had been heated by sixteen warm air furnaces and Meigs 
considered this totally inadequate for the future, and he recognised the importance of ventilation “and 
the need to avoid vitiated air in any form.” Having previously visited public buildings in Boston, New 
York, Brooklyn and Philadelphia, he moved the main hall to the centre of the building, reducing the 
effect of climate changes and then eliminating windows and natural lighting through the provision of 
overhead gas lighting. After deciding on the arrangement of rooms in the new wings, in 1855 Meigs 
called Joseph Nason to Washington to discuss the heating and ventilating requirements. 

Joseph Nason is credited with the introduction of steam heating into the United States. On a trip to 
London he met Angier Perkins and worked for a time in his heating business. Through Perkins, he met 
with Thomas Russell of the pipe manufacturing family who had unsuccessfully tried to start a business 
in New York City. Russell sold this company to Nason and his partner, James Walworth.  The new firm 
of Walworth & Nason was set up in 1841 and in 1842 moved to Boston and went on to complete a 
number of steam heating installations, and installed, possibly the first fan ventilation apparatus in the 
United States, in 1846 for the Boston Custom House. The Walworth and Nason Partnership was 
dissolved in 1852, with Nason operating his business from New York.

Nason proposed “to supply all necessary pipe and fittings at fifteen percent discount from printed list 
prices, to furnish an engineer and a draughtsman for six dollars a day, and first and second class 
workmen at proportionate rates.” Nason’s services were to be supplied at no extra charge. Meigs 
accepted. 

Joseph Nason

The design covered “the intricate system of steam boilers, steam coils, brick-masonry ducts and huge 
centrifugal fans.” Since no reliable data were available to determine the power requirements of the fans, 
Meigs arranged for the making of a one-tenth scale model driven by a weight on a cord, falling through 
a distance of 50 feet.  



The engineering scheme adopted was that of a forced air or plenum ventilation installation which 
employed two large centrifugal fans, one 16 ft in diameter, the other of 12 ft, each driven by a vertical 
engine with their cranks “keyed onto the fan shaft.” These fans consisted of large diameter iron discs 
with “bolted cast-iron quadrilateral vanes” on the periphery of one side.  These curved vanes were 
“placed on the line of a logarithmic spiral of 45 degrees.” The fans were designed by Robert Briggs, a 
consulting engineer from Boston, who was employed as Nason’s “engineer and draughtsman.” The 
intended output of the 16 ft fan was 50,000 cubic feet of air per minute at half an inch water gauge when 
running at 60 revolutions per minute, rising to 100,000 cu.ft/min (the maximum required) at some 120 
revs/min.

The heating system consisted of 26 steam coils placed in brick chambers in the air stream, each coil 
being made from straight lengths of wrought iron pipe assembled with return bends to form a path for 
the steam which passed into a large pot-type steam trap. These chambers were connected “by means of 
subterranean airways of generous proportions” (about 64 sq.ft cross-section). Vertical flues within the 
massive brick masonry were used to distribute the heated air to “hooded outlets” at floor level.

As in the earlier schemes for England’s Houses of Parliament, the occupants of the building frequently 
complained. When Robert Briggs visited the Capitol to examine the completed heating and ventilating 
systems he came away convinced that “its proper operation was not clearly understood.”

Beginning in 1878, Dr John Shaw Billings and others carried out detailed investigations of the internal 
building conditions when the ventilation plant was in operation. Billings published in his book a detailed 
table of the tests in 1892. This lists external and internal dry bulb temperatures, relative humidity, air 
velocities and direction, occupancy levels, wind and weather conditions, and levels of gas lighting.

These systems remained in use until 1906, when they were upgraded, 
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Record of Environmental Tests carried out in February, 1892











Suspended gas lights, between the glass ceiling and the skylights, arranged in curves with “the jets near enough 
together to light each other from a small perpetual burner” the result being described as “a blazing inferno.”

Photograph of 2 February, 1858

Ornamental design for ventilating register
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