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Stratton to serve on an advisory committee in the Governor’s investigation of the
Sacco-Vanzetti case. .

Seven years before, in May 1920, Nicolo Sacco and Bartolomeo Vanzetti, one a
shoe worker, the other a fish peddler, were arrested and subsequently charged with the
murder of a shoe factory paymaster and his guard at South Braintree, near Boston.
They bore the stigma of being unnaturalized foreigners, wartime draft dodgers, admitted
anarchists and atheists. These crimes might have convicted them but in truth they
were tried for murder and on July 14, 1921, found guilty.

Immediately after their arrest, Socialist and anarchist friends formed a Sacco-
Vanzetti.Defense Committee that was soon joined by a civil liberties committee and many
of the dissident groups that flourished in the troubled years after the war. For 6 years
the committee delayed execution of the sentence by successive motions for new trials, and
created a worldwide cause célebre in which law professors and students, lawyers, college
professors, editors, journalists, preachers, poets, playwrights, publicists, authors, labor
unions, church councils, the radical press, volunteer agitators, and simple citizens, labored
in the atmosphere of the hysteria provoked by the case. .

Two respites were granted by Governor Fuller after the sentence of execution,
pronounced on April 9, 1927, was set. On June 1 the Governor appointed his advisery
committee of three to make a_ final review of the evidence. Lowell, Grant, and Stratton
studied the amassed records and held hearings and interviews with Judge Webster
Thayer, the district attorney, the defense attorneys, the jury members, police, and
many of the witnesses. A recommendation for commutation of the death sentence would
have relieved them from the threats of violence and the abuse they were to suffer, but in
their report to the Governor on July 27 they unanimously adjudged the trial fair and
upheld the jury’s verdict that the defendents were guilty beyond a reasonable doubt.
Sacco and Vanzetti were executed on August 23, 1927,

It was a harrowing experience. Tempers were high and threatening letters
bombarded the committee. An armed guard sat in Dr.. Stratton’s office at the State
House and in his car wherever he went. At Manchester a policeman followed his car
and another patroled his house at night. When the ordeal was over Stratton sailed for
Europe under secrecy imposed by the uneasy steamship company. He spent the hours
before sailing in the port captain’s office and boarded the ship only at the last minute.
His name was omitted from the passenger list. In London the American Embassy took
over, and in that city and in Paris there were demonstrations, but Stratton was not
recognized and he continued his tour without event.

Stratton’s trips to Europe by then had become frequent, and besides visiting the
friends he had everywhere, he spent much time in antique shops, collecting old silver
in shops in Glasgow and at Mallets in Bath, rare china in Kings Street, London, old
furniture in Rubgy, tapestries wherever they were to be found in France, and new pieces
of china from the Sévres factory outside Paris and in the Rive Gauche. No new. or idle
pastime, this connoisseurship was quite in keeping with his long years of interest in
ceramics, in textiles, and metalworking.

His love of fine instruments and working with tools never diminished. As he
had furnished a workshop next to his office at the Bureau, so one of the first things he set
up in Cambridge was a nearly perfect shop, with great stores of material and extra
tools, in the basement below his office at the Institute. Only slightly less complete was:
another shop downstairs in the president’s house. His zeal for acquisition of “stock,”
as he called it, extended to his food supplies and linens for the house, to clothing and
everything else that could be bought ahead.

He was as lavish, within his means, toward others as toward himself, and never
made a visit without a shower of presents for his hosts and their children. After visiting
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the American consul and his wife in Dresden one summer he mailed them great hampers
of food unobtainable in postwar Germany. To friends he visited on Norway’s North
Cape he sent two barrels of fruit. Besides his good company, he was always a welcome
and useful guest, for he willingly mended toys and broken household machines brought
to his attention.

A poor sleeper and avid readér from youth onward, Stratton carried books with
him when he visited and collected them abroad. At home he kept his bedroom shelves
filled with current scientific periodicals and books and often read from midnight to
3 or 4 in the morning.

In his 8 years at MIT he introduced at that institution many of the innovations he
had set going at the Bureau, extending its research in engineering and industrial proc-
esses, in pure science, and expanding the Institute’s work into new fields of applied
science. Under him new laboratories and dormitories rose, lecturers were brought from
the universities of Europe to make available the best research and teaching in science
and technology abroad, and advisory committees of men eminent in professional or
business life were appointed to counsel the departments of the Institute.

As at the Bureau, Stratton was everywhere overseeing, counseling, and directing
the affairs of the Institute and the student body, and as his 70th birthday approached
the effort became overtaxing. Acting on his suggestion, the corporation of MIT divided
the heavy administrative responsibility in 1930, making Dr. Stratton chairman of the
corporation. Dr. Karl T. Compton, who had been head of the physics department at
Princeton, came to assume the presidency of the Institute.

Stratton’s birthday on July 18, 1931, was celebrated by an avalanche of letters,
almost 200 of them later mounted in a great gleaming leather birthday book. Beginning
with a warm letter from Herbert and Lou Hoover, the book remains a remarkable index
to the world circle of Stratton’s friends and acquaintances.

Four months before his birthday, Stratton, still hale, in excellent health, and full
of memories of his years at the Bureau, came as guest of honor to a party held in East
building to celebrate the 30th anniversary of its founding. On the evening of October 18,
3 months after his birthday and a week after returning from England where he had
attended the international Faraday celebration, he died suddenly of a coronary occlusion
at his home in Beacon Street. He was dictating a tribute to Thomas Edison, whose
death had occurred that same morning, when his own came.

Dr. Stratton’s greatest achievement was in founding and establishing the National
Bureau of Standards and gaining for it international respect and fame. It was a
superlative feat and called for a high and specialized talent. Dr. Compton of the Insti-
tute spoke for all in paying tribute to those distinguishing traits of Dr. Stratton’s that
had served the Bureau and the Institute and marked the man: his fundamental kind-
ness of character, his wholehearted absorption in his work, and the consistency of
his life and thought in pursuit of his ideals and objectives. Unsympathetic perhaps
and certainly impatient with people or things that ran contrary to his ideal, he gave
the full measure of his support and force to that which advanced his ideal, first of the
Bureau and later of the Institute. Few men’s lives have been so consistent, straight-
forward, and unswerving in their devotion to public service as Stratton’s, and with so
complete an absence of self-interest.

The intense admiration that Dr. Stratton inspired in his friends led two of them
tc attempt his biography. Shortly after his death, Morris A. Parris, his personal sec-
retary, and Prof. Samuel C, Prescott, his closest friend at the Institute, chairman of
the Department of Biology and Public Health, and soon to become Dean of Science,
began collecting records, reminiscences, and memoranda for the biography. The
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materials gathered over the next 3 years were to form the shelf of Stratton papers
located in the Archives Library at MIT.

Several outlines of the proposed work and preliminary drafts of three chapters,
through Stratton’s early teaching career at Urbana, were completed when certain
difficulties arose. Sufficient details and documents of Stratton’s forebears could not
be found and the early pages were thin. The complete absence of self-interest, and
hence self-revelation, in Stratton’s life and career gradually became evident. Then
Parris left the Institute and Prescott assumed the additional duties of Dean of Science.
But almost certainly the crowning difficulty, stifling further work on the biography,
was the prospect of attempting to record the history of Stratton’s directorship of the
Bureau.”

Professor Prescott undoubtedly relinquished his project under the pressure of his
administrative and teaching duties, but it is more than likely that he also came to
realize that the heart of any possible biography of Dr. Stratton could not be a record
of his life so much as a history, the history of his greatest single accomplishment,
the National Bureau of Standards.

®The final correspondence in Prescott’s search for biographical materials is that with
Dr. Briggs of the Bureau in December 1934, which resulted in Prescott receiving nine
items. These included copies of extracts from the report of the Electrical Conference

of 1884, a chart of the funds and staff of the Bureau since its founding, the Bureau’s

reception for him.
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BOOKS by Staff Members

of the National Bureau of Standards

Alt, Franz L., Electronic digital com-
puters: their use in science and
engineering. New York: Aca-
demic Press, 1958, 336 p.

Bates, Roger Gordon, Electrometric
pH determinations: theory and
practice. New York: Wiley, 1954,
331 p. ‘

Bichowsky, Francis Russell, Indus-
trial research. Brooklyn, N.Y.:
Chemical Publishing Co., 1942,
126 p.

Blum, William, and G. B. Hoga-
boom, Principles of electroplating
and electroforming (electrotyp-
ing). New York: McGraw-Hill,
1924, 356 p.; 2d ed., 1930, 424 p.;

. 3d ed., 1949, 455 p.

Bogue, Robert Herman, The chem-
istry and technology of gelatin

~ and glue. New York: McGraw-
Hill, 1922, 644 p.

Bogue, Robert Herman, The chem-
istry of portland cement. New
York: Reinhold, 1947, 572 p.; 2d
ed., 1955, 793 p.

Brode, Wallace Reed, Chemical spec-
troscopy. New York: J. Wiley &

1912-1960*

Sons, 1939, 494 p.; 2d ed., 1943,
677 p.

Burgess, George Kimball, and H.
LeChatelier, The measurement of
high temperatures. 3d ed., re-
written and enlarged, New York:
J. Wiley & Sons, 1912, 510 p.

Burgess, George Kimball, Die Mes-
sung hoher Temperaturen. Nach
der dritten ‘amerikanischen Auf-
lage iibersetzt und mit Ergéinzun-
gen versehen, von Prof. Dr. G.
Leithauser. Berlin: J. Springer,
1913, 486 p.

Burgeés, George Kimball, Precision
machines and instruments for the
measurement of length. Paper
presented at the International En-
gineering Congress, Tokyo, 1930,
48 p., n.p., n.d.

Cleaves, Harold E., and J. G.
Thompson, The metal-iron. New
York & London: Published for the
Engineering Foundation by Mec-
Graw-Hill, 1935, 574 p.

Coblentz, William Weber, From the

New York:

life of a researcher.

*Only books that had their inception or were largely or entirely written or revised
while the author was a member of the staff, or were written in retirement, appear in this

compilation.

Books edited by Bureau members or to which Bureau members con-

tributed, unless theirs was the major contribution, have been omitted.
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Philosophical Library, 1951,
238 p.

Coblentz, William Weber, Investiga-
tions of infra-red spectra. Wash-
ington, D.C.: Carnegie Institution
of Washington Publication Nos.
35, 65, 97, 1905-1908, 3 v.

Coblentz, William Weber, A physical
study of the firefly. Washington,
D.C.: Carnegie Institution of
Washington Publication No. 164,
1912,47 p.

Cohen, Louis, Formulae and tables
for the calculation of alternating
current problems. New York:
McGraw-Hill, 1913, 282 p.

Cohen, Louis, Heaviside’s electrical
circuit theory, with an introduc-
tion by Prof. M. I. Pupin. New
York: McGraw-Hill, 1928, 169 p.

Condon, Edward Uhler, and Hugh
Odishaw, eds., Handbook of
physics. New York: McGraw-
Hill, 1958, 1,459 p.

Condon, Edward Uhler, and G. H.
Shortley, The theory of atomic
spectra. Reprint of 1935 ed. with
corrections, Cambridge (Eng-
land) University Press, 1951,
441 p.

Curtis, Harvey L., Electrical meas-
urements: precise comparisons of
standards and absolute determina-
tion of the units. New York &
London: McGraw-Hill, 1937, 302

Curtis, Harvey L., Recollections of a
scientist: an autobiography.
Privately printed at Bonn, Ger-
many: L. Leopold Press, 1958,
128 p.

Curtiss, Leon Francis, An introduc-
tion to neutron physics. Prince-
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ton, N.J.: Van Nostrand, 1959,
380 p.

Dorsey, Noah Ernest, The physics
of radioactivity. Baltimore, Md.:
Williams & Wilkins, 1921, 223 p.

Dorsey, Noah Ernest, Properties of
ordinary water-substance in all its
phases: water-vapor, water, and
all the ices. New York: Rein-
hold, 1940, 673 p.

Eaton, Herbert Nelson, K. H. Beij,
and W. G. Brombacher, Aircraft
instruments. New York: Ronald
Press, 1926, 269 p.

Eisenhart, Churchill, and others,
Techniques of statistical analysis.
New York: McGraw-Hill, 1947,
473 p.

Fano, Ugo, and L. Fano, Basic
physics of atoms and molecules.
New York: Wiley, 1959, 414 p.

Fano, Ugo, and G. Racah, Irreduc-
ible tensorial sets. New York:
Academic Press, 1959, 171 p.

Foote, Paul Darwin, and Fred L.
Mohler, The origin of spectra.
New York: Chemical Catalog Co.,

1922, 250 p.
Gillett, Horace W., The behavior of

engineering metals. New York:
Wiley, 1951, 395 p.

Gillett, Horace W., An engineering
approach to the selection, evalua-
tion, and specification of metallic
materials.  Cleveland: Penton,
1944, 140 p.

Gillett, Horace W., and E. L. Mack,
Molybdenum, cerium and related
alloy steels. New York: Chemical
Catalog Co., 1925, 299 p.

Hamer, Walter Jay, The structure
of electrolytic solutions. New
York: Wiley, 1959, 441 p.
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Harriman, Norman Follett, Prin-
ciples of scientific purchasing.
New York: McGraw-Hill, 1928,
301 p.

Harriman, Norman Follett, Stand-
ards and standardization. New
York: McGraw-Hill, 1928, 265 p.

Harris, Forest K., Electrical meas-
urements. New York: Wiley,
1952, 784 p.

Hersey, Mayo Dyer, On the laws of
lubrication of journal bearings.
New York: n.p., 1915, 37 p.

Hersey, Mayo Dyer, Theory of lub-
rication. New York: Wiley; Lon-
don: Chapman & Hull, 1936, 152
p-

Heyl, Paul Renno, The common
sense of the theory of relativity.
Baltimore: Williams & Wilkins,
1924, 44 p.

Heyl, Paul Renno, Electronics.. In-
dianapolis: P. R. Mallory, 1943,
5 parts, n.p.

Heyl, Paul Renno, The fundamental
concepts of physics in the light of
modern discovery. Baltimore:
Williams & Wilkins, 1926, 112 p.

Heyl, Paul Renno, The philosophy
of a scientific man. New York:
Vanguard Press, 1933, 182 p.

Hillebrand, William Francis, and
G. E. F. Lundell, Applied inor-
ganic analysis, with special refer-
ence to the analysis of metals,
minerals and rocks. New York:
Wiley, 1929, 929 p.; 2d ed., re-
vised by Lundell, H. A. Bright,
and J. I. Hoffman, 1953, 1,034 p.

Hilsenrath, Joseph, M. Klein, and
H. W. Woolley, Tables of thermo-
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dynamic properties of air. New
York: Pergamon, 1960, 148 p.

Hilsenrath, Joseph, and G. G. Zieg:
ler, Tables of Einstein functions:
vibrational contributions to the
thermodynamic functions. Wash-
ington, D.C., 1962, 258 p.

Hudson, Claude Silbert, The col-
lected papers of C. S. Hudson [in
sugar research]. New York:
Academic Press, 1946, 2 v., n.p.

Hund, August, Frequency modula-
tion. New York & London: Mec-
Graw-Hill, 1942, 375 p.

Hund, August, High-frequency
measurements. New York & Lon-
don: McGraw-Hill, 1933, 491 p.;
2d ed., 1951, 676 p.

Hund, August, Hochfrequenzmess-
technik: ihre wissenschaftlichen
und practischen grundlagen. Ber-
lin: J. Springer, 1922, 526 p.; 2
aufl., 1928.

Hund, August, Phenomena in high
frequency systems. New York &
London: McGraw-Hill, 1936, 642

Hund, August, Short-wave radiation
phenomena. New York: McGraw-
Hill, 1952, 2v.

Insley, Herbert, and V. D. Frechette,
Microscopy of ceramics and ce-
ments, including glasses, slags and
foundry sands. New York: Ac-
ademic Press, 1955, 286 p.

Ives, Herbert Eugene, Airplane
photography.  Philadelphia &
London: J. B. Lippincott, 1920,
422 p.

Jacobs, Donald Harry, Fundamen-
tals of optical engineering. New
York & London: McGraw-Hill,
1943, 487 p.
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Judd, Deane Brewster, Color in busi-
ness, science, and industry. New
York: Wiley, 1952, 401 p.

Ledley, Robert Steven, Digital com-
puter and control engineering.
Written with the assistance of
Louis S. Rotolo and James B.
Wilson. New York: McGraw-
Hill, 1960, 835 p.

Levin, Ernest M., with Howard F.
McMurdie and F. P. Hall,  Phase
diagrams for ceramists. Colum-
bus, Ohio: American Ceramic So-
ciety, 1956, 286 p.

Lundell, Gustave Ernst Frederick,
James Irvin Hoffman, and Harry
A. Bright, Chemical analysis of
iron and steel. New York: Wiley,
1931, 641 p.

Lundell, Gustave Ernst Frederick,
and James Irvin Hoffman, Out-
lines of methods of chemical
analysis. New York: Wiley, 1938,
250 p. ,

Mann, Wilfrid Basil, The cyclotron.
With a foreword by E. O.

Lawrence. New York: Chemical

Publishing Co., 1940; London:
Methuen, 2d ed., 1945; London:
Methuen, 3d ed., 1948, 92 p.

Meggers, William Frederick, and
Bourdon F. Scribner, Index to
the literature of spectrochemical
analysis, 1920-37. Sponsored by
Committee E-2 on Spectrographic
Analysis of the American Society
for Testing Materials. Philadel-
phia: American Society for Test-
ing Materials, 1939, 59 p.; 2d ed.,
1941, issued in 4 parts of a con-
tinuing series.
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Page, Chester Hall, The algebra of

- electronics. Princeton, N.J.: Van
Nostrand, 1958, 258 p.

Page, Chester Hall, Physical mathe-
matics.  Princeton, N.J.: Van
Nostrand, 1955, 329 p.

Phelan, Vincent B., The American
home book of repairs: the care
and repair of the home. Garden
City, N.Y.: Doubleday, Doran,
1931, 306 p.

Rawdon, Henry S., Protective metal-
lic coatings. American Chemical
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403. New York: Chemical Cata-
log Co., 1938, 277 p.

Rossini, Frederick Dominic, Chem-
ical thermodynamics. New York:
Wiley, 1950, 514 p.

Rossini, Frederick Dominic, B. J.
Mair, and A. J. Streiff, Hydro-
carbons from petroleum: the
fractionation, analysis, isolation,
purification, and properties of
petroleum hydrocarbons. An ac-
count of the work of American
Petroleum Institute Research
Project 6. American Chemical
Society Monograph series, No.
121. New York: Reinhold, 1953,
556 p.

Rossini, Frederick Dominic, and
others, Properties of titanium
compounds and related sub-
stances. Washington, .D.C.: Of-
fice of Naval Research, ONR Re-

" port ACR-17, 1956, 448 p.

Rossini, Frederick Dominic," and
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hydrocarbons and related com-
pounds, comprising the tables of
American Petroleum Institute Re-
search Project 44 as of December
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for the American Petroleum Insti-
tute by the Carnegie Press, 1953,
1,050 p.

Rossini, Frederick Dominic, Ther-
modynamics and physics of
matter. Vol. 1, High speed aero-
dynamics and jet propulsion.
Princeton University Press, 1955,
812 p.

Ruark, Arthur Edward, and H. C.

Urey, Atoms, molecules and
quanta. International series in
physics. New York: McGraw-

Hill, 1930, 790 p.

Sasuly, Max, Trend analysis of sta-
tistics: theory and technique.
Washington, D.C.: The Brookings
Institute, 1934, 421 p.

Scott, Russell Burton, Cryogenic
engineering. Prepared for the
Atomic  Energy Commission.
Princeton, N.J.: Van Nostrand,
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Vinal, George Wood, Primary bat-
teries. New York: Wiley, 1950,
336 p.

Vinal, George Wood, Storage batter-
ies: a general treatise on the phys-
ics and chemistry of secondary
batteries and their engineering ap-
plications. New York: Wiley,
1924, 402 p.; 2d ed., 1930, 427 -
p.; 3d ed., 1940, 464 p.; 4th ed.,
1935, 446 p. *

Whittemore, Herbert Lucius, Ideas
on specifications. Columbia,
Conn.: Columbia Graphs, 1952,
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Youden, William John, Statistical
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32

Name
South
North
East
West
Chemistry
Power Plant
Northwest
Dynamometer
Hydraulic Lab.
Radio (later Computer

Lab.)

Industrial
High Voltage
Materials Testing
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BUILDINGS AND STRUCTURES
of the National Bureau of Standards?

Washington, D.C.

Estimated
Construction Replacement

Year Built Cost Cost—1947
1905 $864, 000
1905-32 2 } $400, 000 { 323, 000
1914 430,000 767,000
1910 350,000 665, 000
1918 386,000 750,000
1930 200,000 330,000
1919 285,750 540, 000
1919-33 96,480 197,400
1932 350,000 705,000
1919-42 200,000 300, 000
1920 1,090,000 1, 600, 000
1939 400,000 550,000
1942 540,000 900,000

Kiln House (later Mineral 1920

Products)

Glass Plant

Service (later Electronics)

The Manse

Low Temperature

South Wind Tunnel

Far West

Utility (later Stucco)

Sound

Reverberation

Meter Rating

Lamp Test

Telephone

Chemistry Annex

Scale House

Uhility (later Boiler
Test)

Sterrett House

Test Bungalow (later
Plasma Res.)

Fuel Synthesis #1 (later
Surface Chem.)

Footnotes at end of table.

116, 500 171, 000

1941 100,000 145,000
1942-45 70,000 100,000

®) ©) 40, 000
1906 23, 375 71, 000
1918 16,440 31,500
1915-42 96,300 374, 000
1918-47 105, 000 94, 000
1921-44 0} 63, 000
1929 4, 000 5, 600
1914 16, 240 53, 700
1941-49 10, 000 10, 000
1914-23-41 0 30, 870
1924-45-48 ® 21, 900
1939 6, 000 9, 300
1943 ® 7, 500

Q] ® 7,500
1941 ® 52, 000
1945 15,336 20, 000

Estimated

Replacement

$

669

Cost—1960
1, 620, 000
1, 430, 000
1, 906, 000
1, 538, 000
1, 932, 000

845, 000
1, 656, 000

828, 000
2,200, 000

825, 000
5, 636, 000
1, 282, 000
2,168, 000

1, 461, 000
650, 000
855, 900
150, 000
261, 000

60, 000
480, 000
300, 000
120, 000

35, 000

75, 000

30, 000

40, 000

75, 000

50, 000

20, 000
35, 000

80, 000

28, 000
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Bldg.
No. Name
33 Fuel Synthesis #2
34 Oil Svorage
35 Refrig. Plant
36 Dynamometer Annex
$37 West Guard Office
38 Plant Div. Storage
(later Central Guard
Office)
39 Plant Div. Storage
40 Greenhouse
41 Radio Annex (later
Microwave Spectros-
copy)
42 Utility Quonset
43 Uiility Quonset
44 Central Guard Off.
45 Volatile Liquid Vault #1
46 Northwest Annex
47 East Guard Office
48 Combustion Res.
49 Storage Battery
50 Storage (later Cor-
rosion Lab. Annex)
Construction Off.
Supply Warehouse
Std. Sample Storage
8 54 Shipping Warehouse
855 Storage Warehouse #1
56 North Guard Off.
57 Chemistry Storage
58 Quartz Storage Ann.
59 Utility (later Ultra
Centrifuge Lab.)
60 Volatile Liquid Vault #2
61 TUtility (later Mineral
Products Shop)
62 Utility (later Heat
Transfer Lab.)
63 Warehouse (later Plant
Div. Shops)
64 Fire Resistance Lab #1
65 Fire Resistance Lab #2
66 Paint Storage
67 Fire Resist. Lab #3
68 Fire Resist. Lab #4
69 Fire Resistance
70 Storage
71 Storage

Footnotes at end of table.

851
852
853

Year Built
1943
1925
192545
1925-47
1950

1929-52
1933
1946

1943
1943
1943
1927

" 1943

1945
1942

1925

1945
1929
1924-27-58

Construction
Cost

®
Q)
®
)

8, 000
8, 000

17, 000
111, 000
)
®
Q)
@
3,800

1, 500

600

APPENDIX O
Estimated Estimated
Replacement Replacement
Cost—1947 Cost—1960
4, 500 12, 000
11, 000 12, 800
14, 000 60, 000
11, 500 65, 000
2,000 10, 000
7,100 10, 000
2,200 10, 000
2,200 9, 800
7, 500 75, 000
6,250 75, 000
1, 500 4, 000
8,200 12, 500
1,260 ..........
©
() I
27, 500 60, 000
1, 000 3,500
o
34,000 200,000
3,750 25, 000
3,750 24, 000
18,000 ..........
O
T
O
3,900 6, 800
7,000 5, 000
13, 100 20, 000
10, 000 24, 000
17, 000 125, 000
177, 000 97, 000
30, 500 80, 000
1, 500 5, 000
12, 500 45, 000
20, 000 77, 000
™
1 T
O
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Bldg.

No.
72
73
74

75
76

77
78
79
80
81
82
583

5 84
585
586
587
588

89

90

115

Name
High Voltage Annex
North Wind Tunnel
Open Wind Tunnel
Storage (Bomb Shelter)
Hangar (later Supersonic
‘Wind Tunnel)
Barracks
Canteen
Volatile Liquid Vault #3
Electronics Lab. Annex
Test Shed
Explosives Vault
Electronics Lab. (later
Ordnance Hgs.)
Electronic Tube Lab.
Optical Test Lab.
Test Shed
Alumina Res. Bldg. .
Explosive Components
Grounds Maintenance
Fire Prevention
Utility Quonset #3
Ordnance Laboratory
Fire Resist. Lab. #5
Hydrogenation Vault
Vibration Test
Pipe Tunnels’
Combustion Research
Fire Resistance
Storage shed
Ordnance Refrigeration
Storage Warehouse #2
Storage Warehouse #3
Carpenter shop
Ordnance Annex #1
Betatron
Ordnance Annex #2
Battery Shelter
Labor Office
Radio Systems Lab.
Aggregate Storage
Air Gun Bldg.
Refrigeration
Ordnance Rd. Guard
Office
Acoustics Lab.

Footnotes at end of table.

Year Built
1939
1944
1923
1942

1944
1939-43

1939

1947
1946

Construction
Cost

100, 000
110, 000
20, 000

1, 500

40, 141

¢

513, 000
®

3, 300

2,935

15, 722

1, 000

400

671

Est‘imated . REst‘imnted .
Cost—1947 Cost—1960
155, 500 130, 000
142, 000 215, 000
M

(€5 TN
24,700 81, 000

(€ TN
2,000 19, 000

9, 000 10, 000
22,500 25,000
M
600 800
52,000 ..........
27,000 ..........
21,000 ..........
(O
15,000 ..........
6,400 ..........
200 22,650

400 3, 500

15, 000 115, 000
795,000 ..........
3,000 15, 000

4, 500 10, 000

3, 700 75, 000
194,000 ..........
17, 500 86, 000

(€0 T

[ 2,
......... 67,000
......... 67,000
......... 85, 000
......... 375, 000
......... 800
......... 10, 000
......... 80, 000
......... 15, 000
......... 4,000
......... 35, 000
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e
f116
118
119
120
121
122
8123
124
8126
127
129
130
5132
8133
5134

8135
136

137
138

Name
Ordnance Plating Shop
Timber Storage
Sand Bins
Tire Test
Polymer Lab.
Gamma Ray Lab.
DOFL Storage
High Pressure Test
Fuze Laboratory
Pneumatics Annex
Tempo A
Tempo B
New Guard Hg.
Regional Training Center

TIndustrial Engineering

Laboratory
Radioactive Material
Storage
Plasma Power Supply
Gas Viscosity Lab.
Gas Cylinder Storage

APPENDIX O

X Estimated Estimated
Construction Replacement Replacement

Year Built Cost Cost—1947 Cost—1960
1950 5,000 ......... ..........
1951 5,000 ......... 45,000
1950 2,000 ......... 9,500
1952 20, 000 ......... 175, 000
1952 22,000 ......... 95, 000
1953 55,000 ......... 85, 000
1956-58 e i e e
1956 13,485 ......... 20, 000
1957 e e i
1958 1,500 ......... 6, 000
1957 8,000 ......... 14, 000
.......... 200 ......... 1,000
1957 24,761 ......... ..........
1959 50,209 ......... ... ...,
1959 40,800 ......... ..........
1959 16,990 ......... ..........
1961 10,495 ......... ... ...
1955 14,156 ......... 18, 000
1961 5,520 ..ot i,

1 Based on Public Buildings Administration (FWA) appraisal dated July 11, 1947,
correlated with Public Buildings Administration survey data of Oct. 1, 1948; NBS
Plant Division inventory of 1960; and addenda supplied by Plant Division, January

1963 (INBS Historical File).

Note.—Original construction costs in the chart are in

some instances higher than those reported in the history since they include special
facilities, equipment, structural changes, and other costs above the original
appropriation.
2 Second date indicates major modification or addition to the structure. The
additional story on North Building, for example, cost $138,687.

3 Acquired with land.
¢ Experimental structure, erected with research project funds.

5 Occupied by Diamond Ordnance Fuze Laboratories (DOFL), 1953.
6 Razed 1948.
7 Razed.

8 Erected by Reconstruction Finance Corporation and transferred to NBS.




BIBLIOGRAPHIC NOTE

Predecessors of this history have been the formal study of the administra-
tion of the Bureau by Gustavus A. Weber, The Bureau of Standards: Its
History, Activities and Organization (1925), a sound reference book about
the Bureau during its first quarter century, and the highly readable popu-
larization by John Perry, in The Story of Standards (1955). The more
complex plan of the present history and the range of its sources require
some description of its documentation.

Following the bibliographical information given here for each work is
the page reference to its first citation in the text. The latter I have given
not only as a convenience to the interested reader seeking to track the ab-
breviated form of subsequent citations to their source, but in some instances
to direct the bibliographic-minded to such additional information about
the work as its location or library catalog number.

PUBLISHED SOURCES
NBS PUBLICATIONS

The range of Bureau publications and a brief account of their history
of publication appear in the notes to appendix I. Detailed information on
the publications from 1901 to 1947 is given in NBS Circular 460, from
1947 to 1957 in the Supplement to C460, and from 1957 to 1960 in NBS
M240.

The Annual Reports of the Bureau (since 1958 entitled Research High-
lights of the National Bureau of Standards) provide an indispensable
guide to the framework of the history. I have however kept in mind the
natural inclination to prepossession and party spirit inherent in any such
publication, wherever issued. The Annual Reports of the Bureau are com-
plete except for the years 1943-45, when manuscript copies only, noted
on p. 369n, were prepared.

A number of useful summary histories of the work of the Bureau, of weights
and measures, laws relating to weights and measures, and the development of
standards and standardization in industry, appear in NBS Miscellaneous Pub-
lications. Included in this series is the excellent survey of Bureau research
during World War I (M46, 1921), but not Dr. Briggs’s 188-page report
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on World War II research, which is available only in multilith form (copy
in NBS Historical File).

A complete set of NBS publications is maintained in the NBS Library,
as are the files of mimeographed Bureau Orders, Director’s Memoranda to
Division and Section Chiefs, Administrative Bulletins, and Administrative
Memoranda. An exception are the NBS Letter Circulars, presently located
in the Office of Technical Information and Publications (see p. 251n, above).

OTHER GOVERNMENT DOCUMENTS

No series of Government documents has been more important to the anima-
tion of the history than the annual hearings before the Subcommittee of the
House Committee on Appropriations (first cited on p. 46n), on which occa-
sions the Director of the Bureau seeks to justify his requests for funds and
support for his research programs, new construction, additional staffing, and
the housekeeping operations of the Bureau. The give and take of the sessions
provides valuable insights into the personalities of the participants and a
wealth of informal information on Bureau affairs nowhere else to be found.
Except for those preceded by the word “Senate” in brackets (p. 130n), all
hearings cited are those of the House.

Extensive use has also been made of a half-century of House and Senate
reports and of their miscellaneous and executive documents, of hearings before
special committees of both the House and Senate, and of the Congressional
Record. They have provided much primary source material, particularly
concerning the progress of science in the Federal Government.

Consulted for material pertinent or peripheral to the operations of NBS

have been the annual reports and other publications of the Department of
Commerce, its Coast and Geodetic Survey, Census Bureau, and its Office of

Publications Management (formerly Bureau of Publications) ; also of the
Treasury Department, Department of the Interior, Department of Labor, the
Interstate Commerce Commission, the National Aeronautics and Space Ad-
ministration (formerly National Advisory Committee for Aeronautics), and
the Council of National Defense, 1917-19.

Two other series of annual reports may be mentioned here, those of the
Smithsonian Institution, and the reports from the Bureau’s counterpart in
Great Britain, the National Physical Laboratory. Both series have furnished
important and useful information.

. BACKGROUND SOURCES

Histories: The history of the Bureau could not be written without tracing
the progress of science and of American business and industry in the 20th
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century, and relating it to the social and political climate of the nation. Set

pieces, evoking the local and national scene, have been resorted to, often

illuminated by recollections of Bureau staff members, as background for the

- changing activities of the Bureau. For these pieces, as well as for direct and

indirect information on Bureau operations and research, my indebtedness to

. histories of science, industry, and the social scene is extensive. The histories
. that -I have quoted or paraphrased, with the page reference to thelr first

appearance in the text, include:

_Allen, Frederick L., The Big Change (1952) —p. 19.

Baruch, Bernard M., American Industry in the War: A Report of the War Industries
Board (1921, new ed., 1941) —p. 178.

Baxter, James P., Scientists Against Time (1946) —p. 360.

Bailey, Stephen K., and Howard D. Samuel, Congress at Work (1952) —p. 492.

Bernstein, Jeremy, The Analytical Engine: Computers—Past, Present and Future

- (1964)—p. 53.

Bining, Arthur C., The Rise of American Economic Life (1943) —p. 159.

" Boyd, Julian P. (ed.), The Papers of Thomas Jefferson, vol. XVI (1961) —p. 21.

Brown, Percy, American Martyrs to Science Through the Roentgen Rays (1936) —p. 146.

Campbell, Persia, Consumer Representation in the New Deal (1940) —p. 328.

Clarkson, Grosvenor B., Industrial America in the World War (1924) —p. 178.

Cochran, Thomas C., and William Miller, The Age of Enterprise: A Social History of In-
dustrial America (1942) —p. 222.

~ Cochrane, Charles H., Modern Industrial Progress (1904) —p: 10.

Crowell, Benedict, America’s Munitions, 1917-1918 (1919) —p. 172.

* Dupree, A. Hunter, Science in the Federal Government (1957) —p. 17.

Freidel, Frank, America in the 20th Century (1960) —p. 412.

‘Futterman, Robert A., The Future of Our Cities (1961)—p. 119.

Galbraith, John K., The Great Crash, 1929 (1961) —p. 298.

. Gardner, Brian, The Big Push (1961) —p. 162.

Goldman, Eric F., The Crucial Decade: America, 19451955 (1956) —p. 427.

Gowing, Margaret, Britain and Atomic Energy, 1939-1945 (1964) —p. 379.

Gray, George W., The Frontiers of Flight: The Story of NACA Research (1948) —p. 283.

Halle, Ernst von, Trusts or Industrial Combinations and Coalitions (1895)—p. 7.

Hallock, William, and Herbert T. Wade, The Evolution of Weights and Measures and the
Metric System (1906) —p. 209.

Halsey, Frederick A., and Samuel Dale, The Metric Fallacy (1904) —p. 209.

Hammond, John W., Men and Volts: The Story of General Electric (1941) —p. 136.

Hewlett, Richard G., and Oscar E. Anderson, Jr., The New World, 1939-1946: A History
of the U.S. Atomic Energy Commission (1962) —p. 362.

Hicks, John D., The Republican Ascendancy, 1921-1933 (1960) —p. 255.

Hindle, Brooke, The Pursuit of Science in Revolutionary America, 1735-1789 (1956) —
app. A.

Hiscox, Gardner D., Horseless Vehicles, Automobiles and Motor Cycles (1901)-—p. 5

Keating, Paul W, Lamps for a Brighter America (1954) —p. 257.

Kenney, William, The Crucial Years, 1940-1945 (1962) —p. 294.

" Lawrence, Samuel A., The Battery Additive Controversy (1962) —p. 487.

Leuchtenburg, William E., The Perils of Prosperity, 1914-1932 (1958) —p. 159.

. Lord, Walter, A4 Night to Remember (1955) —p. 141.
‘Maclaurin, W. Rupert, Invention and Innovation in the Radio Industry (1949)—p. 198.
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Marshall, Logan, Sinking of the Titanic . . . (1912)—p. 141.

Mendenhall, Thomas C., A Century of Electricity (1887) —p. 6.

Miller, John A., Men and Volts at War (1947) —p. 419.

Nelson, Donald M., Arsenal of Democracy: The Story of American War Production
(1946) —p. 366.

Paxson, Frederic L., American Democracy and the World War (3 v., 1936-1948) —p. 161.

Peck, Henry T., Twenty Years of the Republic: 1885-1905 (1906) —p. 110.

Perry, John, The Story of Standards (1955) —p. 36.

Reinhardt, George C., and William R. Kintner, The Haphazard Years: How America Has
Gone to War (1960) —p. 181.

Robinson, Edgar E., The Roosevelt Leadership, 1933-1945 (1955) —p. 367.

Schlesinger, Arthur M., Jr., The Age of Roosevelt: Crisis of the Old Order, 1919-1933
(1957) —p. 309.

Schlesinger, Arthur M., Jr., The Age of Roosevelt: The Coming of the New Deal, 1933
1934 (1958) —p. 320.

Schubert, Paul, The Electric Word: the Rise of Radio (1928) —p. 142.

Schurr, Samuel H., and Bruce C. Netschert, Energy in the American Economy, 1850~
1935 (1960) —p. 103.

Sherwood, Robert E., Roosevelt and Hopkins: An Intimate History (1948) —p. 363.

Schlosson, Preston W., The Great Crusade and After: 1914-1928 (1930) —p. 221.

Smyth, Henry D., Atomic Energy for Military Purposes (1945) —p. 363.

Sorenson, Helen, The Consumer Movement (1941) —p. 328.

Sullivan, Mark, Qur Times: The United States, 1900-1925, V. Over Here, 1914-1918
(1933) —p. 177.

Tolland, John, Ships in the Sky (1957) —p. 285.

Weber, Gustavus A., The Bureau of Standards: Its History, Activities and Organization
(1925) —p. 23.

Wector, Dixon, The Age of the Great Depression, 1929-1941 (1948)—p. 309.

Wiley, Harvey W., History of a Crime against the Food Law (1929)—p. 306.

Williams, Harold A., Baltimore Afire (1954) —p. 86.

Wilson, J. Tuzo, I.G.Y.: The Year of the New Moons (1961) —p. 355.

Yerkes, Robert M. (ed.), The New World of Science: Its Development during the War
(1920) —p. 160.

Miscellaneous : The more important special studies, textbooks, handbooks,
yearbooks, statistical reference books, and industrial and technical studies
cited include:

Aircraft Year Book, 1929 (1930) —p. 294.

Astin, Allen V., (ed.), Bomb, Rocket, and Torpedo Tossing (NDRC Technical Report,
1946) —p. 398.

Astin, Allen V., (ed.), Radio Proximity Fuzes for Fin-stabilized Missiles (NDRC Tech-
nical Report, 1946) —p. 398.

Astin, Allen V., (ed.), Photoelectric Fuzes and Miscellaneous Projects (NDRC Tech-
nical Report, 1946) —p. 393.

Ayres, Leonard R., The War with Germany: A Statistical Summary (1919) —p. 180.

Boyce, Joseph C., (ed.), New Weapons for Air Warfare (OSRD, 1947) —p. 390.

Boylston, H. M., 4An Introduction to the Metallurgy of Iron and Steel (2d ed., 1936) —
p. 240. :
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[Brady, Robert A.,] Industrial Standardization (1929) —p. 260.

Burchard, John E., (ed.), Rockets, Guns and Targets (OSRD, 1948) —p. 416.

Bureau of the Census, Historical Statistics of the United States, Colonial Times to
1957 (1960) —p. 8. ]

Directorate of Tube Alloys (Great Britain), Statements Relating to the Atomic Bomb
(1945) —p. 379.

Dorsey, N. Ernest, Physics of Radioactivity (1921) —p. 144. A

Gilchrist, H. L., A Comparative Study of World War Casualties from Gas and Other
W eapons (1931) —p. 203.

Federated American Engineering Societies, W aste in Industry (1921) —p. 253.

Harriman, Norman F., Standards and Standardization (1928) —p. 254.

Hart, A.B.,, and William Schuyler (eds.), The American Year Book, 1929 (1930) —p. 222.

[Hinman, Wilbur S., Jr.) The radio proximity fuzes for bombs, rockets, and mortars
(1945) —p. 389.

Irving, James R., The Scientific Instrument Industry (1959) —p. 269.

Morey, George W., The Properties of Glass (1938) —p. 187.

National Industrial Conference Board, The Metric versus the English System of Weights
and Measures (1921) —p. 212.

National Resources Committee, Research—A National Resource (1938) —p. 327.

National Science Foundation, Federal Funds for Research, Development, and other Sci-
entific Activities (1964)—p. 505.

National Science Foundation, Reviews of Data on Research and Development (1963) —
p. 505.

Newman, James R., (ed.), What Is Science? (1961) —p. 357.

Newman, James R., and Byron S. Miller, The Control of Atomic Energy (1948) —p. 438.

Noyes, William A., Jr., (ed.), Chemistry (OSRD, 1948) —p. 423.

Office of Naval Research, 4 Survey of Automatic Digital Computers (1953) —p. 456.

Owen, Catherine, Ten Dollars Enough: Keeping House Well on Ten Dollars a Week
(1887)—p. 8.

Price, Don K., Government and Science: Their Dynamic ‘Relation in American Govern-
ment (1954) —p. 430.

Reck, Dickson, (ed.), National Standards in a Modern Economy (1956) —p. 254.

Ryan, John A., 4 Living Wage (1906) —p. 8.

Schlink, Frederick J., and Stuart Chase, Getting Your Money’s Worth: a Study in the
Waste of the Consumer’s Dollar (1927) —p. 305.

Scholes, Samuel R., Modern Glass Practice (1946) —p. 187.

Science Advisory Board, Report, 1933-1934 (1934) —p. 321.

Science Advisory Board, Report, 1934-1935 (1935) —p. 324.

Scientific Research Board, Science and Public Policy. II. The Federal Research Pro-
gram (1947) —p. 441.

Smith, F. Langford, The Radiotron Designer's Handbook (3d ed., 1940) —p. 197.

Stewart, Irvin, Organizing Scientific Research for War (OSRD, 1948) —p. 368.

Suits, C. G., G. R. Harrison, and L/ Jordan (eds.), Applied Physics, Electronics, Optics,
Metallurgy (OSRD, 1948) —p. 403.

White, Frederick A., American Industrial Research Laboratories (1961) —p. 275.

White, Frederick A., Scientific Apparatus (1960) —p. 269.

Woodworth, Joseph V., American Tool Making and Interchangeable Manufacturing
(1911) —p. 77.

Woodworth, Joseph V., Gages and Gaging Systems (1908) —p. 200. :

Zeuner, Frederick E., Dating the Past: an Introduction to Geochronology (1952) —p. 470.
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Biographies, Autobiographies, and Memoirs: Ten former members of
the Bureau are the subjects of essays in the Biographical Memoirs series of
the National Academy of Sciences: Lyman J. Briggs, George K. Burgess,
William W. Coblentz, William F. Hillebrand, Claude S. Hudson, Herbert E.
Ives, Paul D. Merica, Edward B. Rosa, Samuel W. Stratton, and Edward
W. Washburn. Invaluable collective biographical works have been the
Dictionary of American Biography, with its supplements; the Year book of
the American Philosophical Society series; and the successive editions of
American Men of Science.

Besides the manuscript memoirs of Bureau staff members noted below
in Unpublished Sources, two splendidly frank autobiographies are avail-
able in print, those of William W. Coblentz and Harvey L. Curtis. Al-
though his recollections of the Bureau are brief, another former staff mem-
ber, George C. Southworth, offers good background material in his pub-
lished memoirs. Five Secretaries of Commerce have left memoirs with
commentaries on their terms of office: William C. Redfield, Herbert C.
Hoover, Daniel C. Roper, Jesse H. Jones, and Lewis L. Strauss. These and
other biographical and autobiographical works providing primary sources
for the history of the Bureau, with the page reference to their first citation
in the text, are as follows:

Cajori, Florian, The Chequered Career of Ferdinand Rudolph Hassler (1929) —app. A.

Coblentz, William W., From the Life of a Researcher (1951) —p. 196.

Curtis, Harvey L., Recollections of a Scientist: An Autobiography (1958) —p. 101.

Eve, A. S., Rutherford (1939)—p. 139.

Farley, James A., Jim Farley’s Story (1948) —p. 333.

Fessenden, Helen M., Fessenden: Builder of Tomorrows (1940) —p. 139.

Flexner, Abraham, Henry S. Pritchett: A Biography (1943)—p. 53.

Groves, Leslie R., Now It Can Be Told (1962)-—p. 340.

Hassler, Ferdinand R., Documents Related to the Construction of Standards of Weights
and Measures . . . (1835)—app. A.

Hoover, Herbert C., The Memoirs of Herbert Hoover: The Cabinet and the Presidency,
1920-1933 (1952) —p. 229.

Hoover, Herbert C., The Memoirs of Herbert Hoover: The Great Depression, 1929--1941
(1952) —p. 333.

Jones, Jesse H., Fifty Billion Dollars: My Thirteen Years with the RCF, 1932-1945
(1951) —p. 408.

Lindbergh, Charles A., The Spirit of St. Louis (1954) —p. 284.

Lord, Russell, The Wallaces of Iowa (1947) —p. 446.

Lyons, Eugene, Our Unknown Ex-President (1948) —p. 229.

Millikan, Robert A., The Autobiography of Robert A. Millikan (1950) —p. 13.

Moley, Raymond, 27 Masters of Politics, in a Personal Perspective (1949) —p. 446.

Pershing, John J., My Experiences in the War (1931) —p. 161.

Redfield, William C., Glimpses of Our Government (series in the Saturday Evening Post,
May 1944) —p. 154.

Redfield, William C., With Congress and Cabinet (1924) —p. 160.

Roper, Daniel C., Fifty Years of Public Life (1941) —p. 319.
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Schmidt, Karl M., Henry A. Wallace: Quixotic Crusade, 1948, (1960) —p. 446.
Southworth, George C., Forty Years of Radio Research (1962) —p. 144.

Strauss, Lewis S. Men and Decisions (1962) —-p. 381.

Tully, Grace, F.D.R.—My Boss (1948) —p. 319.

Vanderlip, Frank A., From Farm Boy to Financier (1935) —p. 54.

Zschokke, Emil, Memoirs of Ferdinand Rudolph Hassler (1882) —app. A.

Periodicals and Newspapers: The periodical literature of science, social
and political affairs, philosophy, and current events that has been consulted is
so extensive that reference can only be made to its direct citation in the history.
Singled out, however, must be the magazine Science, scarcely a single issue of
which since its founding in 1883 has not had a reference to weights, measures,
or standards, and which since 1900 has reported every event of note relating
to individual members of the Bureau staff and to the affairs of the Bureau itself.

The New York Times and the Washington, D.C., newspapers have since the
turn of the century, provided useful background details of NBS and Depart-
ment of Commerce concerns, and with other newspaper accounts of Bureau
events (many of them preserved in the NBS correspondence files in the Na-
tional Archives) give useful sidelights on the scientific and social milieu of
the Bureau.

UNPUBLISHED SOURCES

ARCHIVAL COLLECTIONS

The National Archives is the repository for the main body of NBS corre-
spondence since the founding of the Bureau. Located in National Archives
Record Group (NARG) 167, the correspondence for the years 1901- 45 fills
512 consecutively numbered boxes, each bax containing approximately a
thousand document sheets, or more than half a million pages of document
history. The first citation to these boxes appears on p. 5 of the history.

NARG 167 also includes the Blue Folder collection of Bureau correspond-
ence (first cited on p. 40), comprising 87 boxes, for the years 1902-52.
Containing correspondence about significant transactions of recurring inter-
est and identified, for ready reference, by blue folders, these files have been
kept until recently at the Bureau.

In contrast to the amount of material in these two correspondence files,
of which full use was made, little that was pertinent to the history of the Bureau
was found in the special collection in NARG 167 of 57 volumes of the cor-
respondence of the Office of Standard Weights and Measures for the years
1830-1900. With a few exceptions (i.e., p. 30), other sources adequately
covered this background material.
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Seventeen other collections of NBS records in NARG 167, comprising a
total of 1,703 boxes, volumes, and trays, and containing miscellaneous papers
relating to weights and measures, manuscripts of research papers, computa-
tions, laboratory notebooks, and test records were surveyed for possible
papers or marginalia of historical interest. The sampling indicated that the
amount to be found would not justify the time required for a full search.

Much useful information was found in the General Records of the Depart-
ment of Commerce, located in NARG 40, particularly the correspondence of
the Office of the Secretary of Commerce (first cited on p. 135), that of the
Secretary’s Visiting Committee to the Bureau (p. 311), and in the general
records of the Department of Commerce (p. 314). '

Correspondence of the Secretary of the Treasury relating to the early his-
tory of the Bureau appears in NARG 56 (p. 61), of the Secretary of Agricul-
ture in NARG 16 (p. 152), that of the Bureau of the Budget in NARG 51 (p.
307), and of the Office of Scientific Research and Development (OSRD) in
NARG 227 (p. 369).

Employment records of former Bureau staff members were made available
by official transcript from the Federal Records Center in St. Louis, Mo.
Biographical files on former members, which also contain news releases on
their careers, records of achievement, copies of their publications, and other
memorabilia, were forwarded on loan from the Federal Records Center at
Alexandria, Va.

One other archival collection, the Stratton Papers (p. 49), comprising
more than 25 boxes of materials, is located in the Archives Library at the
Massachusetts Institute of Technology. The preservation and availability of
these Papers made possible the biographical sketch of Dr. Stratton in the
appendix of the history.

DIRECTOR’S FILES

A recent assembly of correspondence and other materials, long maintained
in the Office of the Director, is that temporarily designated “General Corre-
spondence Files of the Director, 1945-55” (first cited on p. 62). The dates
are misleading, since the material includes correspondence of as long ago as
1902 and as recently as 1960.

Much of this material comprises NBS policy memoranda, correspondence
of recurring interest and importance, and papers of historical concern. The
equivalent of almost 30 National Archives boxes, it is presently being orga-
nized in the NBS Office of Records Management for transfer to the National
Archives.

Other Bureau correspondence to which I have had access, and similar in
nature to the “General Corespondence,” is that currently maintained in the
Office of the Director and so designated where cited in the history.




BIBLIOGRAPHIC NOTE 681
NBS HISTORICAL FILE

The assemblage of historical documents and other materials by members
of the Bureau staff beginning in 1956 and extended by the author and his
assistants during the course of research for the history forms the basis for the
NBS Historical File. It will be maintained provisionally in the NBS Library
at Gaithersburg.

Of special interest in the File are the brief manuscript memoirs by N. Ernest
Dorsey (p. 65) and Hobart C. Dickinson (p. 240), and the manuscript mem-
oir-histories of Elmer R. Weaver (p. 114), Raleigh Gilchrist (p. 175),
J. Howard Dellinger (p. 292), William W. Coblentz (p. 338), and Galen B.
Schubauer (p. 376).

Besides two extended historical accounts of Bureau administration and

operations prepared by the individual section and division chiefs in 1949 and
again in 1961, the NBS Historical File also contains the records of more than
fifty personal interviews or conversations which I held with former and present
members of the staff. My correspondence with other than Bureau members
that is cited in the history will also be found in this File.

Letters and documents reproduced from the Stratton Papers at MIT, with
other Stratton materials collected at the Bureau, have been designated in the
NBS Historical File as the NBS Stratton Papers. Similar collections of ma-
terials not available in archival records have been tentatively set up and
designated by reason of their principal source as the Briggs Papers, Condon
Papers, Gilchrist Papers, Crittenden Papers (scarce publications and personal
correspondence he preserved), Lowell Papers (relating to NBS patent his-
tory), and Silsbee Papers (largely concerning electrical matters).




INDEX

Note: Only those members of the Bureau staff mentioned in the text or singled out in
the footnotes are indexed. Authors of NBS publications in the footnotes are not
indexed, nor are the names of division and section chiefs from 1901 to 1960, listed

in Appendix J.

A
ABBOT, Charles G., 205-206
ABELSON, Philip H., 378, 380
Aberdeen Proving Ground, 399
absolute units (see CGS and individual units by
name)
absolute zero, 467n R
acoustic fuze (see proximity fuze)
acoustical research, 231, 263, 481
ACREE, Solomon F., 268, 443n
ADAMS, John Quincey, 21, 25, app. A, app. B
ADAMSON, Keith F., 362
Ad Hoc Committee, NAS, 495-500, 503, 505, 507
Advisory Committee on Uranium (later, S—1 Section,
NDRC; S-1 Committee, OSRD), 362, 363-364,
365, 368, 377, 379, 381-382, 384, 437
AD-X2, 483-487, 493, 495. See also hattery additives.
AEF (American Expeditionary Forces), 161, 184, 189,
203, 207, 211-212
aerial photography (see photographic research, mili-
tary)
aerodynamic research, 159-160, 182, 282
“‘Aerodynamics of Aircraft Bombs’ (Dryden), 400
aeronautical instruments, 181, 217, 282, 285-286
aeronautical research, 159, 162, 179-186, 282, 314, 370
Aeronautics Division {Commerce), 231, 282, 286, 295
AGNEW, Paul G., 100, 101, 109, 115, 255, 304, 305
Agricultural Adjustment Administration {AAA), 321,
329
Agriculture, Department of, 17, 73, 81, 100n, 151,
152, 155, 156n, 182, 215, 218n, 219, 267, 305, 314,
316, 326n, 328n, 349, 431
**Aid for Over the Counter Buyers,” 330 -
Air Force, U.S., 390, 395, 398, 399, 421, 454, 472,
497, 502, 508
Air Service, Army (Air Corps), 190, 282, 283, 285,
293, 295, 348n, 355, 420
aircraft covering materials, 176, 185
airmail service, radio beacon for, 196, 295
airplane:
development, 179-180, 182
“‘dopes,’” 185-186
engine research and testing, 167, 180, 182-185, 217,
282. See also acronautical research.
fire-resistant (fireproofing), 185-186, 370
metal, 185, 206
program, U. S., 181, 182, 185
airspeed indicator (see aeronautical instruments)

Akron (dirigible), 285
ALEXANDER, John Henry, 34-35
ALEXANDER, Samuel, 454
alidade, 189
ALLEN, Frederick Lewis, 19
Allentown, Pa., field laboratory, 96, 333
ALLISON, Samuel K., 363
ALLISON, William B. (Congressman), 18
Allison Commission, 18, 19, 20, 23
alloy of 1874, 30
alloy research, 173-174, 272, 414415
alternating-current measurement, 58, 60, 61, 67, 80
altimeter (see aeronautical instruments) ’
Altitude Laboratory building (see Dynamometer Lab-
oratory building)
alumina extraction, 417
aluminum and aluminum products, 173-174, 185
aluminum research, 416-417. See also bauxite.
America in 1900, 1-9
after World War I, 221-222
in the 1920s, 297-298
in the depression, 308-309, 326-327, 332
on the eve of World War II, 366-367
during World War II, 425-426
after World War II, 427429
American Academy of Arts and Sciences, 16
American Association for the Advancement of Science,
16, 41
American Ceramic Society, 496n

American Chemical Society, 41, 93, 255n, 496n

American Committee on Electrolysis, 120

American Dental Association, 272

American Engineering Standards Committee (AESC),
122n, 255-256, 258, 273, 303—305. See also Amer-
ican Standards Association.

American Foundrymen’s Association, 93

American Gas Association, 264

American Gas Institute, 112, 172

American Home Economics Association, 330

American Institute of Electrical Engineers (AIEE),
37, 41, 47, 60, 116, 255n, 280, 496n

American Institute of Physics, 496n

American Institute of Mining and Metallurgical Engi-
neers, 496n

American Institute of Weights and Measures, 211, 307

American Instrument Company, 419

American Medical Association, 301, 302, 339n, 341

American Men of Science, 99n




684

American Mining Congress, 121, 152

American Petroleum Institute, 277, 420, 466n

American Philosophical Society, 16, 41

American Physical Society, 41, 437

American Railroad Association, 255n

American Roentgen Ray Society, 339n

American Society for Testing Materials (ASTM), 125,
251n, 255n, 341, 419, 501

American Society of Chemical Engineers, 255n

American Society of Civil Engineers, 125, 496n

American Society of Mechanical Engineers, 86, 200,
255n, 496n

American Society of Mining and Metallurgy, 255n

American Society of Refrigerating Engineers, 130

American Standards Association (ASA), 25ln, 256,
304, 305, 324, 328, 331, 336, 345n, 346-347, 449,
462, 501, app. B. See also American Engineering
Standards Committee.

American Telephone & Telegraph Company, 160, 294n

Ames, lowa, field laboratory, 310n

AMES, Joseph S., 100, 235-236, 237n, 314

ammeter, 115, 140

ammonia, properties, 246

ampere, 32, 80

absolute, 337
international, 105, 107, 245, 387

ANDERSON, John A., 101

aneroid barometer (see barometer)

ANGSTROM, Anders Jonas, 463n

angstrom, 463n

Antarctic expeditions (1933-1934), 355

antifreeze solutions, 277, 303, 414

anti-metricists, 209n, 211

apothecaries’ weights, 27n

APPEL, William, 423

APPLETON, Sir Edward Victor, 404

appliances, household, 222

Applied Mathematics division, NBS, 454

applied (industrial, technological) research (see under
NBS research)

apprentice system, 99

Appropriations, House Subcommittee of the Commit-
tee, 46, 47, 98, 107, 148, 149, 155n, 214, 215, 216,
241-242, 307, 324n, 326n, 435, 438, 439, 441-442,
446-448, 488, 502-503

‘*‘Aquella” incident, 482—483, 487

Arago kilogram, 28n, app. B

Arctic expedition (1941), 356

Arlington, Va., field laboratory, 310n

armor plate steel, investigation, 213

ARMSTRONG, Edwin H., 286 ’

Army, Department of the (see War Department)

Army Air Corps (see Air Service, Army)

Army Ordnance Corps (see Ordnance, Army)

ARNALL, Ellis (Governor of Georgia), 483

Arthur D. Little, Inc., 307

Association of American Steel Manufacturers, 61, 93

astronomical objective, design of telephoto, 345

ASTIN, Allen V., 225n, 353, 389, 390, 393, 397, 454,
485, 486n, 493, 495, 504, 508, app. B

ASTON, Francis W., 358

Atlantic City, N, J., field laboratory, 94, 126

atomic bomb project, 357-364, 368, 377-388. See also
nuclear fission.
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FERNER, Roy Y., 65, 74, 100, 170

FERRY, John D., 478n

FESSENDEN, Reginald A., 139, 191

Fibrous Materials division, NBS, 268

film, photographic (see photographic research)

FINN, Alfred N., 418
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235-237, 335, 378, 400, 401, 430, 437, 444, 453,
454, 484, 486, app. M

master scale depot (Chicago), 331

Material Prufungs Amt, 79

materials research and testing (see under NBS, re-
search)

Materials Testing Laboratory, NBS, 376

Mathematical Tables Project, NBS, 342-343, 404n, 461

mathematics and numerical analysis program, 442

MAUCHLY, John W., 453

MAXWELL, James Clerk, 12, 105, 507

Mazda (tungsten-filament) lamp, 112, 136-137

Meadows, Md., field station, 350, 376, 406n

measurement pinch, 507-508, 511

measurement standards, 156

measurements for the household (see under household}

Mechanics and Sound division, NBS, 340, 400

Medical Department of the Army (see Surgeon Gen-
eral’s Office)

medical preparations, radioactive, 301-302

medical treatment, x-ray, 146, 338-339, 340

medical treatment, ultraviolet, 338

MEGGERS, William F., 99, 186, 190, 248, 341, 344,
462, 487n

MEITNER, Lise, 360

Mellon Institute of Industrial Research, 307

melting point determination, 78

MENDELEEYV, Dimitti I., 240n

MENDENHALL, Thomas C., 6n, 13n, 18, 30, 32, 34, 36,
app. B

Menlo Park, 14

MERICA, Paul D., 225n

mercury 198, 75n, 462-463, 469

mercury 198 lamp, 336

mercury vapor arc, 15

MERRILL, Albert S., 74, 86

mesothorium, 340

Metallurgy division, NBS, 118-119, 127, 129, 148, 165,
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National Bureau of Standards:
administration (see under Directors: Briggs, Bur-
gess, Condon, Stratton)
Anniversary, 50th, 491493
annual reports not printed, 369n

NBS,

Laboratories,

appropriations:
consolidation, 324, 347n
for testing and calibration, 447
general and direct, 44, 46, 55, 69n, 148, 149, 167,
199n, 200, 213, 214-215, 218, 225, 231, 241-242,
308, 309-310, 311, 320, 322, 331-332, 345-346,
349, 372, 375-376, 441-442, 448, 488, 502-503,

507n, app. F
special appropriations, 88, 93, 112, 116, 119, 120,
123, 124, 130, 144, 149n, 151, 167, 174-175,

218-219, 231-232, 259, 263, 267, 274, 324, 346,
349, app. F, app. G
transferred funds, 167n, 213-214, 241, 282, 305,
306, 309, 349, 376, 431, 497, 502-503, 507n,
app. F
Baconian scope of research, 64, 148
buildings (see NBS plant)
comparison of NBS with campus, 99, 498; with
battleship, 82; with PTR, 82, 26ln, 310n; with
NPL, 232n, 310n; with hydraulic laboratories
abroad, 232n
central and coordinating agency of research, as a,
123, 124, 215-217, 324n, 342, 442, 454-456, 461,
472-474, 479, 510
construction and construction costs, 44, 45, 62, 69—
71, 72, 83, 96, 107-108, 144, 165, 333, 375, 376,
503-504, app. O
cooperation with national laboratories abroad, 246n,
292, 336, 339, 350
correspondence, public, 55, 138, 299-301, 381
Directors (see under Stratton, Burgess, Briggs, Con-
don, Astin; also app. D)
eating facilities (lunch rooms), 72-73
economies, petty, 157, 225, 242n, 331, 332
establishment, 1, 40, 48, 58
field laboratories (see under location: Allentown,
Ames, Arlingtor\\, Atlantic City, Auburn, Belts-
ville, Boston, Boulder, Bridgeport, Charleston,
Cleveland, College Park, Columbus, Corona, Den-
ver, Meadows, New York, Northampton, Pitts-
burgh, Riverside, San Diego, San Francisco,
Seattle, Sterling, Tuscaloosa)
fire, explosion, at NBS, 84, 277n, 375 ~
functions and scope, 43, 156-157, 307, 322-323
functions, redefinition of, 323-324, 489490
functions, limitations on, 43
institutes of NBS, new, 511
lecturers, guest, 139, 236, 477-478
legislation, app. C
mission (1960), 508-509
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name changes, 43, 48, 69, 332; variations on name,
300
need for NBS, 9, 14-15, 18, 21-23, 36-39, 41-42,
68-69
guest workers, 248
operations:
curtailment, 322-323, 345-350, 495497
growth (new projects), 94, 148, 155-156, 165-
167, 218-219, 231, 242, 303, 309-310, 342-343,
393
investigated, 314-316, 321-322
organic act, 43, 46, 49, 58, 64-65, 69, 91, 96, 147-
148, 149-153, 156, 307, 322, 323, 330, 433, 434, 442,
488-490, 509, app. C
plant:
site, 44, 58, 62, 69-71, app. L
land purchases, 62, 165, 310, 376, 504-505, app. L
buildings, 60n, 62, 69, 84n, 310n, 448, 503-504,
app. L, app. O. See also individual buildings:
Butler, ‘‘Bushey House,’” North, South, East,
West, Radio Laboratory, Far West, Chemistry,
Standard Store, Northwest, Industrial, Kiln,
Dynamometer Laboratory, Hydraulic Labora-
tory, Materials Testing Laboratory, Wind
Tunnel, Stucco, High Voltage Laboratory, High
Altitude Laboratory, Telephone, Ordnance Elec-
tronics Laboratory.
Gaithersburg (see under same)
pilot plants, 162-165, 344. See also under cement
plant, cotton mill, woolen mill, sugar mill,
rubber mill, foundry, rolling mill, paper mill,
aluminum research
policy:
general, 133, 240
change in, 240-241
patent, 196n, 308, 347-348
products endorsement, 133, 136, 137
testing, 133-134, 270n
PTR as model for NBS, 60, 60n
publications, 27n, 105n, 441-442, app. I, app. N
letter circulars, 251n, 286-287 )
printing data, 135, 192-193, 208, 251, 268-269, 330,
411, 424n, 425n, 481-482
purpose, NBS, 1, 15, 103, 261n, 299
relations :
with Congress, 45, 241, 246-247. See also under
individual Directors by name.
with consumer public, 42-43, 133, 157, 262, 302-
303, 305-306, 327, 329-331, 432-433, 449n
with industry, 216, 217, 269-270, 273-274, 308,
348n, 482, app. M
reorganization of divisions and sections, 444-445
representation in other organizations, 256n, 322
research:
basic (pure) (fundamental), 33, 55, 61, 147-148,
215, 216, 244-247, 249, 261n, 332, 325n, 326, 335,
336n, 349, 430, 441, 442n, 447, 448-449, 450,
495-496, 499, 502, 507
basic research, depletion, 325n, 430, 448
criticism of, 151-152, 231n, 253, 268, 303-308, 322
industrial (applied) (technological) (developmen-
tal), 215, 216-218, 233, 244, 246-247, 249, 263
276, 323, 344-346, 349, 429-430, 433, 434, 442,
447._ 448, 450, 495496
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materials research and testing, 92-93, 94, 124-125,
231-232

military : World War I, 159-160, 162, 170-206, 244 ;
World War II, 368-369n, 372-407, 410-425;
Korean War, 445, 450, 490

orientation to industry, 69, 103, 149-151, 170, 219,
329, 431, 510; to science, 489

range of, 64-—65, 171-172

significant accomplishments, app. K

suppression of results, 264, 272, 344-347, 482-483.
See also AD-X2.

value of, 228, 241-242

research associates, 224225, 244, 264, 272, 273, 277
staff :

books published by, app. N

caliber, 99

compensations at NBS, 98

competition with industry for, 96, 98, 223, 224.
227n, 311

cooperation between divisions, 148, 358

fully staffed, 311

graduate courses, 99-102

hiring practices, 64, 98-99, 100, 331-332, 377

in 1901, 65; in 1904, 74

independent status, members with, 147n

increases, 67, 69, 94, 96, 148, 155, 167, 218-219,
231, 311, 331-332, 376, 444, app. H

life at NBS in World War I, 206; in 1930’s, 335;
in World War II, 377

patents by, 196

polsi!ions established, 44; positions available, 223n

publications, research, app. I

rebellion, 234n

recruiting, 98-99, 105, 377

reductions, 46, 224, 320, 322, 331, 335, 347, 350,
497, app. H

research highlights, app. K

rosters of administrative staff and directors of
research, app. J

salaries, 44, 45-46, 52, 63, 96, 98, 218-219, 223,
224, 227, 234-235, 237n, 279n, 320, 332, 377

specialization, 64

survey of problems and attitudes, 497-499

turnover, 443

under Civil Service appointment, 44, 99

wartime problems, 169-170

weekly staff meetings, 139, 311

women on staff, 54, 169-170

symposia, NBS (1951), 491, 493
testing and calibrating:

for Government agencies, 79, 82, 90-92, 93, 94, 96,
103, 124-128, 147-149, 151, 157, 162, 270n, 309-
310, 332, 374, 450, 499-500, 501. See also
under NBS research, materials testing.

for industry and the public, 79, 82, 91-92, 94, 124,
147, 149, 162, 270n, 309-310, 501

testing, effect on industry, 92-93

testing and calibrating fees, 46, 501, 502

testing policy (see NBS policy)

testing, routine, 91-92, 94, 147, 447, 450, 496, 497,
499-501

testing program, representative, 125-127

testing, types of, 270n, 499




696

National Bureau of Standards—Continued
Visiting Committee, 44, 46n, 61-62, 93, 103, 128,
153, 235-236, 237, 242, 261n, 310, 311, 314, 321-
322, 345, 348n, 363n, 431-432, 433, 434, 444, 495,
504n, app. E, app. M
war preparations, 162, 170-171, 365-366, 368, 377
National Canners Association, 465
National Carbon Co., 392
National Committee on Radiation Protection and
Measurements, 339, 340
National Defense Research Committee (NDRC), 343n,
363, 364, 367-369, 372, 376, 382, 383, 384, 389, 390,
399-400, 403, 405, 415, 419, 437
National Electric Lamp Association (NELA), 136
National Fire Protection Association, 86, 131
National Geographic Society, 316, 355-357
National Observatory (Naval), 17, 33, 475
National Physical Laboratery (NPL, Great Britain),
39, 44, 60, 67, 101, 107, 111, 133, 232n, 282, 310n,
320n, 329, 406, 487
National Planning Board, 327
National Recovery Administration (NRA), 321, 327-
328 '
National Research Council (NRC), 160, 171, 172, 204,
215, 321, 326m, 423
National Resources Committee, 327
National Science Foundation, 430, 505n
National Screw Thread Commission, 200-201, 241n,
273. See also screw thread standardization.
National Security and Defense Fund, 167
National Standard Reference Data Program, 511
national wealth, 8
Naval Consulting Board, 160, 206, 282
Naval Observatory (see National Observatory)
Naval Ordnance Laboratories (Corona), 497
Naval Research Laboratory, 363, 380, 385, 388, 400,
479. See also Office of Naval Research.
navigational instruments, 37-38, 295
Navy Department, 17, 18, 96, 140, 142, 162, 173-174,
190-191, 192, 198, 200, 202, 281, 283, 284, 285,
305, 308, 354, 369, 371, 390, 397, 399, 403, 406,
407, 412n, 417, 423, 429, 431, 445, 458, 466, 472,
508
Navy Dept. radio laboratory at NBS, 197, 293, 431n.
See also Laboratory for Special Radio Transmission
Research
Nebraska, University of, 74
NELSON, Donald, 412
neon signs, 83n
Neoprene (see rubber research)
neptunium, 378
neutron and neutron standard, 357, 359-360, 464, 467—
468
New Deal, 253, 319, 320-321, 325, 327, 334
The New Industrial Day (Redfield), 153
New York, N.Y., field laboratory, 165, 199, 310n
New York World's Fair, 1964-65, 5n
NEWCOMB, Simeon, 33
NEWKIRK, W. B., 265
NICHOLS, Edward L., 61
Normal Eichungskommission (Berlin), 44, 77
Normal Eichungskommission (Vienna), 44
North building (mechanical laboratory), 62, 69, 71,
73, 155, 165, 210

INDEX

North Pacific Radio Warning Service, 491

Northampton, Pa., field laboratory, 94, 310n

Northwest building, 167, 184, 198n

NORTON, Kenneth A., 403, 404

NOYES, William A., 74, 79, 81, 98

nuclear constants, 464, 467, 469, 471

Nuclear Data, 471

nuclear fission, 357, 359-363, 365, 368, 378-379, 380,
382, 384, 387-388

nuclear physics, 12, 139, 385, 443

nuclear (atomic) research, British, 363, 378n, 379n,
385, 385n; German, 360, 361n, 363, 381, 388n

NUTTING, Perley G., 74, 79, 83, 99n, 101

o

ODISHAW, Hugh 443, 488

“‘oerugo nobilis,” 34

Office of Civilian Defense, 373, 422

Office of Naval Research, 430, 442n, 451, 454, 461, 491,
497. See also Naval Research Laboratory.

Office of the Petroleum Coordinator, 375

Office of Price Administration, 367, 423, 424

Office of Production Management, 367, 372

Office of Rubber Reserve, 479

Office of Scientific Research and Development
(OSRD), 363, 364, 368, 382, 384, 390, 397, 398,
408, 417, 429, 430

Office of War Mobilization and Reconversion, 430

Office of Weights and Measures (Coast and Geo-
detic Survey), 16-17, 18-19, 20-21, 27, 28, 30,
32-33, 34n, 36, 37, 39, 42, 43, 44, 49, 52, 56-58,
62, 65, 77, 82, app. A, app. B, app. M

Ohio State University, 74, 443

Ohio Wesleyan University, 274

ohm, 32, 80

international, 105, 107
absolute, 337

oils and paints, Federal specifications, 257

OLDS, Ranson E., 5

Olsen testing machine, 96

omegatron, 469

One World or None, 435n

ONNES, Kamerlingh, 247

OPPENHEIMER, J. Robert, 385, 387, 437

optical glass research and manufacture, 187-188,
216n, 274-275, 305, 366, 369, 417-418, 449, 490

optical glass plant, NBS, 162-165, 167, 375, 417

optical glass qualities, 187n

optical glass testing, 188-189

optical measurements, 61, 78

optiésl pyrometer (see pyrometry)

Optical Society of America, 271

Optics division, NBS, 94, 110, 116, 147,
240, 249, 268, 270, 418419

Ordnance, Army, 162, 170, 176, 188,
202, 206, 213, 362, 374, 393, 397,
445, 453, 497

Ordnance, Navy, 188, 213

Ordnance Development division, NBS, 393

Ordnance Electronics Laboratory, NBS, 430

ordnance research, 199, 376, 497

Organic and Fibrous Materials division, NBS,
268

186, 188, 2030,

190, 199, 200,
398, 417, 429,

267,
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organic reagents, high-purity, 343

The Origin of Spectra (Foote and Mohler), 249
OSBORN, Albert S., 302n

OSBORNE, Nathan S., 74, 130, 225n

outer space phenomena, 474

OVERMAN, Lee S. (Congressman), 148-149
Overman Act, 213

P

PTR (see Physikalisch-Technische Reichsanstalt)

Packard Motor Car Co., 182, 184

PAGE, Chester H., 454

PAIGE, Satchel, 316

Panama Canal Commission
Commission)

Pan-American Exposition (Buffalo, 1901), 2, 5, 20

paper mill, NBS, 162-165, 167, 203

paper research, 267, 268, 334-335, 423, 479-480

paper substitutes, 176

paraffin hydrocarbons (see petroleum research)

Paris Exposition (1900), 60

Paris, University of, 74

PARSONS, Douglas E., 439n

Passamaquoddy Bay Dam, 327

patent litigation, 206, 347-348

patent litigation, radio, 191-192, 197, 198, 286

Patent Office, 17, 230-231

patents and patent policy, NBS (see NBS policy)

putents- and trade secrets, 187, 221, 265, 267, 274, 279,
334-335 '

PEARSON, Joseph C., 170, 175

PEGRAM, George B, 360, 363

PEIRCE, CHARLES S., 20, 21, 23, 27n, 32, 33, 53n

“‘Pelican’’ (see guided missile research)

Pembroke Park, 376

Pennsylvania State College, 74

Pennsylvania, University of, 74, 453

Pennsylvania Railroad, 14

pentane lamp, 112, 114

performance, standards of, 156

periodic table of the elements, 65n, 357-358

Perkins Observatory (Ohio Wesleyan Univ.), 274

permeameter, 128-129

perpetual motion devices, 301

PERSHING, General John J., 161, 184, 211, 212

personnel (see NBS, staff)

PETERS, Chauncey G., 186, 352n, 443n

petrographic laboratory, NBS, 126

petroleum, critical supply, 184-185, 263, 276, 374, 410

petroleum industry, 262, 383

petroleum laboratory, NBS, 420

petroleum research, 185, 276, 277, 369, 374, 419420,
466n

petroleum, tables of physical constants, 247

pH standards, 465-466

PHELAN, Vincent B., 251

PHELPS, Francis P., 410

Philco Radio Corp., 348n, 397

phosgene (see gas warfare)

photoelectric fuze (see proximity fuze)

photographic emulsion research, 344-345

photographic research, military, 190, 418

Photographic Technology section, NBS, 240

photometric measurement, 59, 111, 116

(see Isthmian Canal
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photometric standards, 15, 37, 58, 81, 110, 111-112
photometric units, 337-338, 462
photometry, 94, 110, 271
Photometry section, NBS, 74, 81, 171
physical constants, 43, 93, 129-130, 156, 170-171, 245,
246, 343, 363, 382, 462, 464, 468, 471, 496
physical properties of materials, 269n
physicist, what is a? 148-149
Physics (Ganot), 49, 313
physics, stasis in, 12, 13n, app. M
Physics of Radioactivity (Dorsey), 147
Physikalisch-Technische Bundesanstalt, 463-464
Physikalisch-Technische Reichsanstalt (PTR), 13, 38,
39, 42, 44, 60, 61, 75n, 78, 79, 80n, 81, 82, 101,
107, 111, 261n, 310n, 361n, 463-464
piezo oscillator 291. See also quartz crystal.
pile, atomic (see nuclear fission)
PINCKNLY, Charles C., 16
Pioneers, Inc., 484, 485n
Pittsburgh, Pa., field laboratory, 94, 96, 126, 148, 162,
165, 167, 175, 187, 188, 267
Pittsburgh Plate Glass Co., 187
Pittsburgh, University of, 54, 139
PLANCK, Max, 13, 245, 357
Planck’s constant, 245
planeness, standard of, 275-276
plasma physics, 15, 249 .
plastics and plastics research, 15, 371-372, 399, 422,
478
Plastics section, NBS, 371, 422
platinum and platinum research, 174~175
platinum resistance thermometer (see
thermometry)
Pliicker tube, 83n
plumbing codes, 250, 374
plutonium, 378, 381, 382, 383, 384, 385
Polar Year (see International Polar Year)
polarimetry, 94, 217, 247
Polarimetry section, NBS, 265, 409
polariscope testing and standards, 37, 58, 65, 79
polarization of downcoming ionospheric radio waves,
403
polymer research, 412, 449, 476, 477-479
Polytechnic Institute of Warsaw, 343
porcelain research, 217
Portiand Cement Conference, 125
portland cement, Federal specifications, 257
Post Office Department, 30, 91, 196, 281, 301, 302m,
483,491, app. B
pot, glass-making (see crucible)
potentiometer, 81, 109
pound: avoirdupois, 23, 25, 26, 30, 33, 34n, 36
English, 30
imperial, 28, 36
Kater, 26, 27
troy, 23, 26, 28n, 34
u.s., 36
power measurement, electric, 80
practice, standards of, 156, 157
predetonation (atomic bomb), 387-388
prediction services, radio, 474
preemptive stockpiling, 408n
pressure gage, 37, 60, 79
PRESTON. Prince H., Jr. (Congressman}, 502

resistance
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PRIEST, Irwin G., 99n, 186, 196n, 225n, 270, 271

Princeton University, 140, 342, 360, 361, 364, 382, 385,
435, 437, 444

The Principles Underlying Radio Communication, 138,
193

printed circuits,
ization.

PRITCHETT, Henry S., 37, 45, 52, 53, app. M

Procurement Division (Treasury), 408

‘“‘proof gallon,’ 31

398, 452-453. See also miniatur-

propagation data, radio (see radio propagation re-
search)

prophets of 20th century science, 11

protective coatings, 201, 415416, 419, 421, 422

Protecto-charge (see AD-X2)

proton measurements, 468-469

proximity fuze, 376, 378, 381, 385, 388-397, 398-399,
407, 418, 429-430, 445, 451-452, 490, 497

Public Buildings Administration (PBA), 439n, 503,
504

public service commissions, 110-111, 114, 115, 116, 118,
122, 123-124

public utility monopolies, 110, 114n, 122.
monopolies.

public utility research, 15, 112, 123-124, 133, 148, 149,
153, 231n, 244, 263. See also individual utilities.

Public Works Administration (PWA), 309, 326, 333

"PUPIN, Michael, 160

Purdue University, 74

Pure Food and Drug Act, 20, 88, 89, 91, 137n, 306.
See also Food and Drug Administration.

pure research (see under NBS research)

Pusey & Jones, 162

pyrometers, optical, 78, 217, 239, 245-246

Pyrometry section, NBS, 171

Pyrometry and Heat division, NBS (see Heat and
Thermometry division)

pyrometry, 61, 67, 111-112, 127, 245-246, 268-269

Q

See also

quality, standards of, 156
quantity, electrical (see coulomb)
quantum theory, 13, 249, 357, 435
Quartermaster Corps, 176, 277, 422
quartz crystal stockpiling and
375, 408410

quartz research laboratory, NBS, 410
Questioned Documents (Osborn), 302n

research, 371, 374,

R

RABAUT, Louis C. (Congressman), 439n, 448
RABINOW, Jacob, 391n, 397, 458

radar, 378, 381, 388, 399, 400, 401, 403-404, 474
radiation hazards, 146-147, 202, 338, 387
Radiation Laboratory (Univ. of California), 385, 387
Radiation Laboratory (M.I.T.), 400, 401
radiation, standards of, 15, 245

radiation protection standards, 146, 338, 339
radiation physics, 15

radiation tolerance dosage, 304

radio astronomy, 474

radio beacon, 142, 295-297

INDEX

radio and radio broadcasting development, 139-140,
141, 172, 286-292, 294n

Radio Communications, Principles Underlying (see
Principles)

radio compass (see radio direction finder)

Radio Corporation of America (RCA), 198, 289, 348,
400

radio, crystal set, 199, 286287

radio direction finder, 142-144, 194, 196, 197, 285-286,
294-295, 297, 403

Radio Division (Commerce), 230

radio fading phenomena, 289, 290, 293-294, 351.
also radio propagation research.

radio frequencies and frequency standards, 140-141,
291, 292, 350, 407-407. See also time intervals;
radio propagation research.

radio guidance system, aircraft (see blind landing

See

system)

Radio Inspection Service (Commerce), 291

radio instruments and measurements, 192-193, 287

radio interference, 142, 194, 287, 290-291, 292, 293-
294. See also radio propagation research.

Radio Laboratory, NBS, 144, 165

radio laboratory at NBS (Navy), see Laboratory for
Special Radio Transmission Research.

radio legislation, 141-142, 192, 198, 287-289, 292

Radio Measurements section, NBS, 140

radio noise, 405, 406

‘radio patent litigation' (see patent litigation, radio)

Radio Propagation Handbook, IRPL, 407

Radio Propagation Laboratory, Interservice, NBS
(see Interservice; also Central Radio Propagation
Laboratory)

radio propagation research, 15, 197, 289, 293~294, 350,
351, 404407, 408, 442, 474. See also ionospheric
research.

radio proximity fuze (see proximity fuze)

“radio and radioactivity,” 139, 144-146

radio research and engineering, 104,
191-197, 217, 347, 350, 474475

radio stations, NBS (experimental, WWV, WWVH),
290, 291, 350, 474475

radio in submarines, 194

Radio Transmission Handbook, 405

radio as war weapon, 194

radio “‘weather” and ‘‘weather’’ predicting, 351, 404,
405, 407.
ionospheric storms.

radioactive (tracer) labeling, 268, 469—471

Radioactivity (Rutherford), 13, 138-139

radioactivity, 13, 139, 147, 357

radioactivity research, 104, 144, 383, 488n

radiographic detection of metal flaws, 202

Radiological Society of North America, 339

radiometeorography, 353-354

radiometry, 94, 245

Radiometry section, NBS, 171

radiosonde (radiometeorology), 353-354, 407

radiotelegraphy, 140

radiotelephony, 285-286, 294-295

radium, 139, 146, 202, 300, 301-302, 339, 340-341

radium protection, 339

radium sickness, 340-341

radium standards, 146-147, 338-339

140-141, 144,

See also radio propagation research;
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Radium and X-ray section, NBS, 147

railroad accident investigation, 118-119

railroads as public utility, 116-119

railway scale test car (see scales, railway)

range finders, 189, 190-191, 418

rare sugar research (see sugar research; levulose;
xylose ; dextrose)

rate-of-climb indicator (see aeronautical instruments)

rationing, wartime, 367, 375, 413

RAWDON, Herbert S., 443n

Raytheon Manufacturing Co., 391, 454 -

reception difficulties, radio (see radio interference)

reclaimed rubber, 280, 303

Reclamation Service (Interior), 165

Reconstruction
408, 412n

REDFIELD, William C. (Secretary of Commerce),
123, 136, 138, 153-155, 184n, 198n, 206, 212, 216~
218

referee fuels (see petroleum research)

refrigeration constants, 130. See also physical con-

Finance Corporation (RFC), 309,

stants.

REICHMANN, Fritz, 89

Reichsanstalt (see Physikalisch-Technische Reichs-
anstalt)

REID, C.E., 74

relativity, theory, 357

relocation of NBS (see Gaithersburg)

REMSEN, Ira, 61, 81

Rensselaer Polytechnic Institute, 33-34, 54

research (see under NBS research)

research, source abroad, 12-13, 215

Resistance and EMF section, NBS, 74, 79, 101

resistance, electrical {see ohm)

resistance measurements, 58, 67, 79, 104

resistance thermometry, 78, 127

resistor, printed (see miniaturization)

rheology, 478n

rifle, automatic (Garand), 206

RITCHIE, Jess M., 484

Riverside, Calif., field laboratory, 333

ROBERTS, Richard B., 361

Roberts coke oven, 173

“Robin" (see guided missile research)

ROCKEFELLER, John D., 9

Rockefeller Foundation, 215

rocket engineering, 282

rocket weapons, 205-206, 282, 381

rockets and illuminating shells, 202, 205

RODDEN, Clement J., 379, 380

ROENTGEN, Wilhelm K., 12, 139, 146, 357

“‘roentgen,’’ 339, 340

ROESER, William F., 111n, 337n

Roma (dirigible), 284

ROOSEVELT, Franklin D., 313, 319, 320, 326n, 327,
333, 361-362, 366-367, 381, 382, 434, 446

ROOSEVELT, Theodore, 7, 9, 20, 68n, 82, 88, 110,
228, 229

ROPER Daniel C. (Secretary of Commerce), 313n,
319, 322, 346, 434, 446

ROSA, Edward B., 62-63, 65, 71, 72, 73, 74, 82, 83, 98,
99n, 100, 101, 103, 104, 107, 110, 111, 112, 115,
116, 120, 122, 128, 136, 139, 141, 144, 146, 149,
204n, 231, 233, 237, 240, 242, 255, 303
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described, 63-64
as researcher and director of research, 63, 64, 79-80,
102, 105-107, 109
on the Federal budget, 226-228
death, 233
ROSE, Jonathan (Congressman), 46
Rose Polytechnic Institute, 6n, 18, 81
ROWLAND, Henry A., 37, 63, 313
Royal Institution (London), 83
Royal Society (London), 133
rubber mill, NBS, 165, 167
rubber, reclaimed (see reclaimed rubber)
Rubber section, NBS, 279, 411, 412
rubber inventors, 412
rubber and synthetic rubber research, 268, 279-280,
374, 375, 410412, 413, 414, 442, 448, 478-479, 490
RUSSELL, Samuel, 209n
Russian Imperial College (St. Petersburg), 235
Russian standards laboratories and calibration centers,
507
Rutgers University, 467
RUTHERFORD, Ernest, 13, 138-139, 144, 357, 359,
361n

S

S-1 Section, NDRC (see Advisory Committee on Ura-
nium)

sabotage, 421-422

saccharimetry, 247, 265

SACHS, Alexander, 361-362

safety and safety codes, 15, 109, 115, 121, 124, 131,
137-138, 201-202, 230

safety in the household (see household)
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462. See also National Screw Thread Commission;
Interdepartmental Screw Thread Committee.

SCRIBNER, Bourdon F., 380, 423

SEAC (computer), 456458

searchlights, 202, 418

Seattle, Wash., field laboratory, 333

second, atomic definition of, 477n

security, wartime, 206-207, 369, 372, 377-378, 381, 421

semiconductors, 452

Senate Subcommittee of the Committee on Appro-
priations, 148-149

Senate Subcommittee of the Committee on Commerce,
46

SERBER, Robert, 387

Services of Supply (War Department), 413

SHAFROTH, John F. (Congressman), 47

SHEAFFER, Craig R., 485n, 486n

shells, faulty, 162n

Shenandoak (dirigible), 284, 285, 291

SHEPHERD, Martin, 421

ships, concrete, 175

shortages, wartime, 174, 371.
rials.

SHORTLEY, George F., 437

shortwave transmission (see very high frequency)

sieve testing, 126

Signal Corps, Army, 17, 18, 140, 162, 170, 180n, 181,
184n, 188, 190, 191, 192, 193, 197 205, 344, 393,
403, 453; Signal Corps radio laboratory at NBS,
191, 197, 431n

signal lamps, 202

SIKORSKI, Igor Ivan, 282

SILSBEE, Francis B., 109, 247, 487n

“Silshee hypothesis,” 247

SIMHA, Robert, 477

simplification (simplified practice program), 177, 178,
244, 254, 259-260, 424, 432. See also specifica-
tions ; standardization.

Simplified Practice division, NBS, 233, 259, 260n, 304,
424

SKINNER, Clarence A., 99n

SKRAMSTAD, Harold K., 401

sky glow (see ‘‘blackout”)

SLIGH, T. S., Jr., 225n

SMITH, Edgar R., 358

SMITH, Lloyd L., 74

SMITH, Lloyd P., 364

SMITH, Newbern, 404, 405

SMITHER, F. W., 155, 443

Smithsonian Institution, 16, 61, 160, 205, 206, 269n

SMYTH, Henry D., 364

snooperscope, 204

SNOW, Chester, 109, 387

SNYDER, Monroe B., 31

Social Research, Inc., 498

Société Frangaise de Photographie et de Cinémato-
graphie, 344

Society of Automotive Engineers (SAE), 200, 255n,
277, 280

SODDY, Frederick, 357

**soil physics,”” 313

solar disturbances (see radio propagation research)

solar radiometer, 474

See also critical mate-

INDEX

“‘solar searchlight” (signaling mirror), 418-419

SOMMERFELD, Arnold, 478n

Sorbonne (Paris), 237

SOUDER, Wilmer, 126, 271, 302n

sound, standards, 15

sound-ranging and sound-detecting apparatus,
206

sound transmission and sound research (see acousti-
cal research)

South American expeditions (1940, 1947), 356-357

South building (physical laboratory and administra-
tion), 62, 69, 71, 72, 73, 210, 311, 437

SOUTHARD, James H. (Congressmah), 41, 46, 47

space physics, 46

space program, 507, 508

Spanish-American War, 2, 38, 52, 161n, app. M

spark plug, airplane (see aeronautical research; air-
plane engine research)

Special Senate Committee on Atomic Energy (Mec-
Mahon Committee), see under Atomic Energy

specifications, 254, 257

specifications, arbitrary, 178-179

Specifications division, NBS, 233, 253

specifications, Federal purchase, 42-43, 93, 125, 178-
179, 257-259, 260-261, 279, 414, 499-500

spectacle glass, 187

spectral line standard, 463

spectral luminosity, 111n

spectroanalysis (see spectroscopic analysis)

spectrographic analysis, 248

spectrometer, magnetic electron, 451

spectrometer, mass, 451

spectrophotometry, 488n

spectroscopic analysis, 247-248, 263, 341

spectroscopy, 94, 245, 247-248

Spectroscopy section, NBS, 189-190

SPERLING, Edward O., 83n

SPERRY, Elmer A., 5, 160

Sperry Gyroscope Co., 282

Spirit of St. Louis (Lindbergh), 284

SPONSLER, Charles E., 74

SPRAGUE, Frank J., 119, 160

Sputnik I, 472, 507

stable-zenith device, 206

stainless steel research, 172n, 371

standard barrel law (1915), 89

standard cell, 79, 104, 105, 108, 369

Clark, 58, 79-80
Weston, 38, 80, 105

standard frequency broadcasts (see radio frequencies)

standard of light, absolute, 111-112. See also photo-
metric standards.

standard of living (see living standard)

Standard Oil Co., 7, 14, 383

standard practices (see specifications)

standard resistor, 105

standard samples program, 15, 93-94, 129, 151, 257,
265, 424, 462, 465466, 469470, 478, 501, 502

Standard Store and gas station, 167n

standard time signals (see time)

standardization, industrial, 177-178, 179, 216n, 253~
262, 273, 280, 281, 346, 349, 424, ;125, 433

standardization of machines, appliances, and tools,
170-171

202,




INDEX

standardization, arbitrary, 178-179
standardization crusade (see crusade)
standardization, difficulties, 261-262, 262n
standardq, arbitrary, 33-34, 36-37
standards, atomic (see atomic standards)
standards, Federal (1825-1875), 31
standards, Hassler's 24-27, 28, 87
standards, hierarchy of, 75-76
standards, industrial (see standardization, industrial)
standards legislation, need for, 1, 14~15, 18-19, 23, 31-
32, 33, 34, 37, 41, 52, 53
‘‘standards,”” meaning of term, 151
standards, reproducibility of, 35, 109
Standards Yearbook, 256
STANLEY, F.E., 5
State Department, 17
Statistical Engineering Laboratory, NBS, 461
steam, physical constants, 246
Steamboat Inspection Service (Commerce), 230
steel and steel alloys, 172, 174n, 175. See also alloy
research.
steel industry, 118, 127, 129, 174
steel shortage, 410, 414, 421. See also alloy research.
STEFAN, Karl (Congressman), 439n, 442, 488
STEFFENS, Lincoln, 88
stellar and solar spectra, photography of, 190
Stephens College, 329
Sterling, Va., field laboratory, 376, 406n
STIMSON, Harold F., 225n, 248
STOKES, Henry N., 74, 81
storage battery, 5, 14, 18
storage battery research, 263, 280-281. See also bat-
tery additives.
storage tanks, concrete, 421
The Story of Standards (Perry), 36
STOTESBURY, Edward, 9
strain gage, optical, 273
STRASSMAN, Fritz, 360
Strategic Materials Act, 365-366
stratospheric research, 355
Stratton, Samuel W., 40, 45, 49, 54, 65-67, 68, 69, 72,
73, 74, 83, 86, 87, 88, 91, 92, 93, 96, 99n. 100, 101,
102, 103, 110, 116, 120, 123, 124-125, 128, 130, 133-
134, 137, 146, 148, 149, 153, 154, 155, 157, 159-
160, 162, 167, 169-170, 171, 176, 178, 182, 184n,
186-187, 190, 191, 198n, 199, 200, 204n, 209, 210-
211, 212n, 213, 214, 215, 216, 217, 218, 219, 222n,
224, 225, 226, 233, 236, 237, 240, 241, 242, 254n,
255, 302n, 335, 439, 440, 445, 489, 500n, app. A,
app. B
Inspector of Standards, 40, 52-54, 56-58
on salaries, 46, 98, 224
on his staff, 46, 98, 148
relations with Congress, 49, 107-108, 149
described, 49, 51, 54, 55, 234, 316, app. M (brief
biography)
at U. of Illinois, 49
at U. of Chicago, 51
interest in intel‘feromgtry, 51, 186
apppointed Director, 58
as administrator, 55, 58-60, 61, 64, 82, 99, 126, 127,
234n, 240, 249
as paterfamilias, 63, 233
as empire-builder, 64-65, 91, 148, 149-151, 151-152,
156, 162-165, 215, 231, 303

701

patent policy, 196n, 348n
leaves NBS for MIT, 233, 235-236
guest lecturer policy, 478n
at MIT, 236-237, app. M
death, app M
STRAUS, Oscar S. (Secretary of Commerce and La-
bor), 229
streetcars (trolley cars), 9, 11, 12, 31, 62, 71, 119. See
also electrolysis.
street lamps, gas, 115
striae, optical, 191n
strontium 90, 340
Structural Engineering division, NBS, 250
Structural Materials division, NBS, 131, 167
Structural and Miscellaneous Materials division, NBS,
148
structural testing, 96, 125, 148
Stucco building, 199n
STUDEBAKER brothers, 5
STUTZ, Walter F., 443n
submarine (U-boat) detection, 204
submarines, combustible gas detection, 204
substitute materials, 174, 371, 421, 425. See also
cial standards end individual materials:
wool; leather; paper; ‘‘dope;’ platinum; tin, zinc;
fuel (gasoline) ; concrete.
sugar industry, 265
sugar mill, NBS, 266, 306
sugar research, 58, 79, 81, 151-152, 265, 266, 449, 470
SUMMERFIELD, Arthur E., 485n
superconductivity, 247, 466, 467
supersonic flight research, 466
Surgeon General's Office, 17, 202, 271, 470
surveyors’ instruments, 58
SWAC (computer), 458, 461
SWIETOSLAWSKI, Wojciech, 343, 478n
synthetic rubber (see rubber)
SZILARD, Leo, 361, 362

T

hometer (see aer: ical instruments)
TAFT, William Howard, 228
TARBELL, 1da M., 88
TATE, John, 248
TAYLOR, A. Hoyt, 3880
TAYLOR, Lauriston S., 339, 390, 393
TAYLOR, Wayne C., 432, 446n
telegraph, 3, 16
telemeteorography (see radiometeorography)
telephone and telegraph industry, 3, 6m, 31, 110, 123,
124, 218
Telephone building, NBS, 3330
telephone, long-distance, 15, 139
television, early, 294n
TELLER, Edward, 362, 458n

temperature measu

59, 78. See also high-
temperature measurement; cryogenic research.
temperature scale, 129, 130. See also 'International

Practical Temperature Scale.
temperature standards, 15
Tennessee Valley Authority (TVA), 327, 333
TESLA, Nikola, 10
testing and calibrating (see under NBS)
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water meter testing, 79

waterproofing (see “Aquella’ incident)

WATERS, Campbell E., 101

watt, 32

watthour meter, 115

wattmeter, 115

wavelength definition of meter, 20, 61n, 75n, 335-336,
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