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a special high-frequency radiotelephone for a new fleet of patrol boats put 
in service by the Coast Guard than the Bureau was asked to convert their 
radio compasses to similar high frequency reception. The new radio com- 
pass, using a frequency of 2100 kc led next to a portable unit that the 
Bureau of Navigation sought for shipping, with a useful range of 90 to 
7700 kc.215 

— While the radio compass was useful for locating a radio signal source, 
acting as a radio beacon to guide ships at sea or planes in flight, Federal 
aviation, when it added passengers to its mail flights and extended its opera- 
tions, required greater safeguards than the compass could provide.219 (Euro- 
pean aviation was to rely entirely on radio direction finders for another 
two decades at least.) Shortly after the establishment of the Aeronautical 
Division in Commerce, the Bureau was asked to begin work at once on 
better air navigation aids. 

The Bureau's first crude radio guidance system for aircraft was tested 
in 1921, when a pilot flew along a course designated by signals sent from 
two transmitting coils on the ground. The prototype radio beacon produced 
2 years later for the Army Air Service was put aside for further work on the 
radio compass. Without passengers, flying the mail was high adventure 
and the pilots liked it that way. Work on a beacon was not resumed until 
1926.220 

It was the inventive talents of Harry Diamond, who came to the 
Bureau in 1927, that resulted 2 years later in the first visual-type radiobeacon 
system anywhere, enabling a pilot to keep on course and know his approxi- 
mate position at all times while in flight.221 Incidental to the system, the 
Bureau constructed receiving sets of special design for use in planes and 
improved shielding against interference from the engine ignition. A year 
later, in 1930, a 15-pound unit that Diamond added to the radio range beacon 
218 

S428 (Koister and Dunmore, 1921); NBS Annual Report 1922, p. 57; S525 (Dunmore, 1926); S536 (Dunmore, 1926). 
219 By 1924 regular day and night mail service had been established between New York and San Francisco via Chicago and Cheyenne. By the end of 1928, 48 airways covering 20,000 miles linked 355 cities in the United States. Slosson, The Great Crusade and After, p. 401; Aircraft Year Book, 1929 (New York: Aeronautics Chamber of Com. merce of America, Inc.), p. 103. 
"°NBS Annual Report 1921, p. 68; S480 (Engle and Dunmore, 1923). Letter, Harry Diamond to Leland Jamieson, Nov. 16, 1939 (NBS Box 431, JEW), credits P. D. Lowell of the Bureau with the suggestion for the radio range beacon about 1922, the experi- mental work carried out under his guidance in 1922—23 by Engel and Dunniore. RP159 (Dellinger, Diamond, and Dunmore, 1929). 
Born in Russia at the turn of the century, Diamond graduated from MIT and taught for 4 years at Lehigh University before he came to the Bureau as a radio engineer. His electronic genius served the Bureau and the Nation well, notably during World War II. His driving, tireless energy was to bring him to an untimely death in 1948. 
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A Curtiss Fledgling was equipped in 1931 with the first complete system for blind 

landing of an aircraft and demonstrated its practicability by an extensive series of 

hooded landings at College Park, Md., and at Newark Airport. 

The dual-pointer landing indicator on the instrument panel gave the pilot a visual 

indication of his position in space with respect to the approach glide path. Adopted 

and adapted by the Civil Aeronautics Administration, this NBS radio instrument 

landing system is basic to the present universally used ILS blind landing system. 
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and radiotelephone in the cockpit made possible the first blind landing of 
an airplane, entirely by radio guidance.222 

Blind flying and blind landing—that is, flying under conditions 
of no visibility—required the pilot to know his position in three dimensions at 
all times. This was achieved with indicators on his instrument panel which 
recorded signals from a small direction beacon, giving the pilot his lateral or 
landing field position; a marker beacon, giving the pilot his longitudinal or 
approach position; and an inclined ultrahigh frequency radio beam that con- 
tinuously reported his height. One important difficulty remained. The 
Commerce Department transmitted weather information to planes on the 
same frequency it used for ships, while the radio beacon operated on a 
different frequency. This meant that the pilot had to keep switching his fre. 
quencies and also contend with interference from marine radios. The diffi- 
culty was solved by adding a device allowing voice communication without 
interruption to the range service.223 

Diamond himself operated the radio in the first of the test series of 
directional and blind flights made between the Bureau experimental air sta- 
tion at College Park, Md., and Newark Airport, the latter chosen because of 
its heavy traffic—even then. The system proved highly satisfactory, and in 
1933 it was turned over to the Department of Commerce.224 

That same year the Bureau devised a new type of radio direction 
finder that operated on the radio waves of broadcasting stations. It was 
designed for the use of itinerant fliers, such as barnstormers and other non- 
government fliers, who did not have the special equipment necessary to use 
the radio range beacon. 225 

The twenties witnessed extraordinary developments in radio tech. 
nology, and extraordinary radio sales. The radio and automobile industries 
were the bellwethers of that most prosperous-seeming of decades, paying the 
highest wages and leading the way in mass production and mass consumption 
techniques. :S aries and the standard of living inched up, goods and gro. 
ceries were plentiful and relatively cheap, and boom followed boom, real or 
inflated, in industry, in consumer services, in real estate, and utilities. The 
Nation speculated, buying stock on margin as it bought appliances. The 
bootblack and the grocer took fliers, and life savings went into marginal ac- 

A previous blind landing was achieved in July 1929 when Lt. James Doolittle brought 
down a hooded plane using a sensitive barometric altimeter, a gyro-stabilized horizon, 
together with a radio lateral course indicator and marker beacon supplied by the Bureau. 
223 RP238 (Diamond and Dunmore, 1930) ; RP341 (Kear and Wintermute, 1931). 

RP602 (Diamond, 1933); Frank G. Kear, "Instrument landing at the NBS," IRE 
Trans. on Aeronautical and Navigation Electronics, vol. ANE—6, No. 2, June 1959. 

RP621 (Hinman, 19331. 
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counts. 226 The fever struck the Bureau too, but was to some extent con- 

tained. Because of the Bureau's close connection with industry and possible 

access to knowledge that might be useful, a matter of ethics was involved and 
speculation was quietly discouraged. But no one was exempt from the conse- 

quences of the delirium as the Nation headed for the crash. 

Not "everyone" was in the market, but active speculators, as distinguished from those 

who took fliers, probably numbered close to a million, in a nation of 30 million families. 

John K. Gaibraith, The Great Crash, 1929 (Boston: Houghton Muffin, 1961), pp. 82—83. 

The Winchester bushel of Henry VII, 

a corn bushel, with a capacity of 
2,150.5 cubic inches. This was the 
first English standard measure of 

capacity of which there is any 
cognizance. 




