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EDWARD BENNETT ROSA

1861-1921

BY W. W. COBI^NTZ

Edward Bennett Rosa, physicist, was born at Rogersville,
Steuben County, N. Y., October 4, 1861, and died suddenly
while engaged in work in his office at the National Bureau of
Standards at Washington, D. C, in the afternoon of May 17,
1921.

He was the son of Reverend Edward David and Sarah Gil-
more (Roland) Rosa; the grandson of Cornelius and Mary
(Doty) Rosa; and a descendant of Albert Heymans Roosa, who
emigrated from Holland in 1660 and settled with his wife and
family of eight children on the Hudson River, near Newburgh,
N. Y.

He was married to Mary Evans, daughter of William W.
Evans of Harrisburg, Pa., on March 22, 1894. There were
no children.

As a son of a Methodist clergyman one can picture Rosa's
boyhood days amid religious and educational surroundings that
left an impress throughout his subsequent years. His college
education was obtained at Wesleyan University, Middletown,
Conn., from which he was graduated at the head of his class,
receiving the degree of B. S. in 1886.

After leaving Wesleyan University he taught physics and
chemistry in the English and Classical School in Providence,
R. I., where he remained two years. He then entered Johns
Hopkins University as a graduate student in physics (under
Henry A. Rowland, elected to the Academy in 1881), and re-
ceived the degree of Doctor of Philosophy in 1891. In 1906,
in recognition of his contributions to science, the honorary de-
gree of Doctor of Science was conferred upon him by Wesleyan
University.

During the first part of the year 1890 Dr. Rosa was assistant
professor of physics at the University of Wisconsin, leaving
there to become associate professor of physics at Wesleyan Uni-
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versity, in 1891, and professor of physics in 1892. He retained
the professorship of physics (the Charlotte Augusta Ayers'
professorship) for ten years, when, in 1901, he was called to the
newly-organized National Bureau of Standards, at Washing-
ton. There, as physicist, and later on, as chief physicist, he con-
tinued through the remainder of his life. His was a short span
of three score years—one score of which was spent at the Na-
tional Bureau of Standards.

In stature Dr. Rosa was tall, well built, of distinguished and
healthy appearance. His life out of doors was abbreviated to
tennis playing. Its sudden termination was the result of a car-
diac disturbance of short duration. The signature under his
portrait, taken from an official report, was selected by one of
Rosa's former colleagues, as being representative of his style
when he was "feeling fine," and not overcrowded with work.
But even then he was fairly deliberate in thought and action.

Dr. Rosa's interests in science and his outlook upon life were
broad. While he was not of the jovial type he was not without
a sense of humor. The writer recalls a staff meeting at which
a fellow member described a complex electrical device, said to
be capable of a wide range of uses. It was provided with a
series of automatic blocking switches to make it "fool proof"
from accidents. So much emphasis was placed upon the "fool
proof" feature that Rosa finally interrupted the presentation
with the comment that "fools should not be allowed to work
with it." This remark represents more than humor. It repre-
sents Dr. Rosa's administration of his division of the Bureau
with the best of equipment and the best of assistance to conduct
a magnificent program of work, some of which was in competi-
tion with similar, older foreign institutions.

Dr. Rosa was fully conscious of the possible narrowing influ-
ence of high specialization, such as obtains in the National Bu-
reau of Standards, and at a meeting of the Bureau's Physics
Club (devoted to a general review of scientific papers), he once
digressed from the topic under discussion, to emphasize that
an inevitable consequence of high specialization is that "we grow
taller and thinner." To the writer this condition seems prefer-
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able to desiccation, or "flattening out" as a result of attempting
to "broaden out"—a common failing. However, in the National
Bureau of Standards, which owes part of its high standing to
Dr. Rosa and to which Rosa, in return, was indebted for the
opportunity to develop his latent abilities, the percentage of
"flats" is relatively small.

In his personal relations with the other large subdivisions of
the Bureau, Rosa was very human, guarding jealously the inter-
ests and accomplishments of his own division, yet withal proud
and fair in his appraisal of the accomplishments of other divi-
sions. The writer has reason to know this to be the case. For
in his search for new thermoelectric material, and in his develop-
ment of bolometers and of magnetically highly shielded Thom-
son galvanometers (all electrical instruments), "for use in radi-
ometry," the writer was constantly overstepping the imaginary
boundary between the Optical Division and the Electrical Divi-
sion of the Bureau. While this sometimes appeared to be dis-
appointing to Dr. Rosa, nevertheless he was evidently pleased
with the development of these instruments, particularly the gal-
vanometer ; for he brought it to the attention of the members
of his staff, who met at his home one evening for a discussion of
work in his division.

Dr. Rosa's research work began at Wesleyan University,
where in association with Professor Wilbur O. Atwater, he
developed the physical side of the respiration calorimeter, known
under the joint name Atwater-Rosa respiration calorimeter.
The practical details of the construction of the instrument were
chiefly Dr. Rosa's. This apparatus was of great value in the
pioneer investigations of the value of foods, and in the study
of problems in nutrition.

While at Wesleyan University he invented and developed a
curve tracer (the Rosa curve tracer) for delineating the form
of alternating electric currents, a problem of interest in the
operation of alternating current machinery. The original curve
tracer is still to be seen in the physical laboratory of Wesleyan
University.
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Probably the most important epoch in Dr. Rosa's scientific
life began in 1901 when he undertook work at the National Bu-
reau of Standards, under the directorship of Dr. Samuel W.
Stratton (elected to the Academy in 1917). At that time the
major divisions in the Bureau were: I, Electrical; II, Weights
and Measures; III, Heat; IV, Optics; V, Chemistry—each sub-
divided into sections, which increased in number with the com-
plexity of the work involved.

In those days, the second in command was Dr. Rosa, ranking
physicist and chief of the electrical division, where from the
start he proved his abilities as an efficient administrator. He
kept in intimate contact with each section, and, in collaboration
with his section chiefs and their assistants, he conducted re-
searches ; notably in photometry, inductance, capacitance, etc.,
as evidenced by the appended bibliography of published papers.
While this did not "make men," it unquestionably was the best
arrangement for the accurate determination of the fundamental
electrical constants, which required the mature judgment of all
who were engaged in that work.

When Dr. Rosa began his work in the Electrical Division of
the National Bureau of Standards it was his ambition to deter-
mine a number of the fundamental electrical constants to a de-
gree of accuracy far exceeding all previous determinations. To
partly attain this goal he was singularly fortunate in having as
a co-worker, Dr. N. E. Dorsey.

One of these determinations was the ratio of the electromag-
netic and the electrostatic units. This work was started early
in 1907 in conjunction with Dr. Dorsey, through whose skillful
and painstaking experimental technique there resulted the most
accurate determination yet made of this constant.

About 1907 Dr. Rosa with Dr. Dorsey started their deter-
mination of the absolute value of the ampere. This work ex-
tended over a period of years, and gave a more reliable value
of the ampere than any previously obtained. In order to obtain
a concrete representation of the ampere, Dr. Rosa with the as-
sistance of Dr. G. W. Vinal carried on an investigation of the
silver voltameter simultaneously with the absolute determina-
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tion of the ampere, and it is largely as a result of this work that
we are now able to define the ampere in a satisfactory manner.

Dr. Rosa served as secretary of the International Technical
Committee on Electrical Units and Standards. In order to at-
tain a better understanding of the methods used, and a better
agreement in the results, he was instrumental in procuring an
interchange of workers in the three national standardizing
laboratories—Great Britain, France and Germany.

In the accompanying photograph is shown an informal gather-
ing of part of the International Technical Committee on Elec-
trical Units and Standards, (left, Dr. (now Sir) Frank E.
Smith of the National Physical Laboratory of Great Britain;
center, Prof. F. Laporte, of the Laboratoire Central d'Electri-
cite; and right, Dr. Rosa) taken at the National Bureau of
Standards in the spring of 1910, when this committee was en-
gaged in an intercomparison of the silver voltameters, standard
voltaic cells and standard resistances (in use in their respective
countries) with those at the Bureau of Standards.

This interchange of workers, apparatus (standard incandes-
cent lamps as standards of the luminous intensity, standard vol-
taic cells, and standard resistances, etc.,) and of ideas, has been
of inestimable value in establishing the electrical and other units
upon a high plane of accuracy.

About this time the problem of electrical capacity and induc-
tance occupied Rosa's attention. He devised methods for meas-
uring these quantities, and, in some cases, with the assistance of
Dr. Louis Cohen, made calculations of the electrical characteris-
tics of coaxial coils (Bibliography papers 60 to 66). The ab-
solute measurements of inductance and capacity were made with
Dr. F. W. Grover (papers 53 to 56). The final contribution
consisted in collecting all the known formulas for computing
inductance, which collection is reported to be in use the world
over.

During this formative period of the National Bureau of
Standards, Dr. Rosa contributed considerably to the establish-
ment of units and a standard nomenclature in photometry. With
E. C. Crittenden and A. H. Taylor he conducted researches on
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the flame standards. He took a leading part in securing inter-
national agreement on a standard of luminous intensity, main-
tained by intercomparison of a series of incandescent lamps
that are frequently interchanged among the national standardiz-
ing laboratories.

Looking back over all these years of activity in the National
Bureau of Standards, it would appear that almost everything
was happening in the second epoch of its history, beginning in
the spring of 1905, when the Bureau was moved from its tem-
porary quarters, located in old dwellings down town, into its
new quarters in the then open fields, in the suburbs of Wash-
ington.

One of the "new things" was the observation by Dr. Dorsey
that the value of the standard resistances, used by him in the
determinations of electrical constants then in progress, under-
went a seasonal change, which subsequently was found to depend
upon the humidity. The writer vividly recalls Rosa's mental
perplexity in describing the phenomenon as they rode to the
Bureau—by street car, the mode of transportation in those days.
The standard resistance boxes then in use consisted of coils of
wires wound on wooden spools, covered with shellac, and some-
times paraffin. The shellac, being hygroscopic, evidently
changed the tension on the wires (with change in humidity),
and hence the resistance, by a sufficient amount to be detected
by the observant Dorsey. Characteristic of his thoroughness,
Dr. Rosa promptly started an investigation of this question (see
Bibliography paper No. 69), and brought out a new design of
resistance coil, wound on a metal form and sealed in kerosene
oil, which became the model for subsequent standard resistances.

Dr. Rosa devised a new apparatus for determining the ab-
solute value of the ohm. Models of this apparatus, which were
tried in 1908 and 1909, gave promise of satisfactory results.
However, the pressure of other work compelled the abandon-
ment of this project; though he always hoped the time would
soon come when it could be continued.

In 1910 under Dr. Rosa's direction an exhaustive investiga-
tion was instituted into the subject of electrolytic corrosion of
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underground gas and water pipes, and lead cable sheaths, due
to stray currents from electric railways. This problem has for
years been one of major importance to public utility companies
throughout the country, and prior to the work taken up under
Dr. Rosa's direction at the National Bureau of Standards very
little definite information was available as to the laws govern-
ing electrolytic corrosion or the methods of mitigating corrosion
from this source. The work done under his direction included
a definite establishment of laws governing electrolytic corrosion,
and much progress was made in mitigating trouble of this nature.
This work has for a number of years been carried on in close
cooperation with the utility interests of the covmtry through the
medium of the American Committee on Electrolysis, of which
Dr. Rosa was a member.

During the War, Dr. Rosa directed the development of a
number of scientific instruments which were of great value to
the American Forces in France. Among these were a sound
ranging device for locating big guns ; the geophone for the detec-
tion of mining operations; the development of aircraft radio
apparatus; and the improvement of radio direction finders by
which enemy ships and air craft could be located.

Under his direction at the National Bureau of Standards was
established perhaps the finest radio research laboratory in the
country, and he always showed an intense interest in improving
apparatus and methods of radio communication.

In addition to his diversified work in the field of electrical
research, Dr. Rosa was keenly interested in the prevention of
industrial accidents and in the promulgation of safety standards
• for use by state, municipal and insurance organizations. He con-
ceived the idea of a National Electrical Safety Code, and the
present code is largely the result of his efforts. Similarly the
Bureau undertook a number of other national safety codes, the
Safety Code Section working under his direction.

His broad vision showed him the need of a central clearing
house for engineering standards. For years he worked whole-
heartedly to bring about the formation of such an organization.
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It was due in no small measure to his efforts that the American
Engineering Standards Committee is now functioning.

One of the popular diversions is the repeated portrayal of
employes (Federal, state, and city) as a clamoring group of
mendicants, ever ready to receive the semi-monthly dole of salary
and ever ready to dodge service. The unfairness of the criti-
cisms must have irked Dr. Rosa, as it has others. He alluded
to it in his analysis of the employment policy of the Federal
Government, in an address entitled "Civil Service Reform—a
Reorganized Civil Service," before the Washington Academy of
Sciences on October 23, 1920, and in his analysis of "Expendi-
tures and Revenues of the Federal Government," presented be-
fore the American Academy of Political and Social Science,
May, 1921. At the time they were issued these papers were
quoted by leading periodicals, as well as in both Houses of Con-
gress ; and even after a lapse of almost fifteen years they are
still commended for their accuracy and their freedom from
political bias. While this sketch is being written the writer has
before him a letter, dated July, 1934, in which the author (a
civil service officer) expresses his surprise as to "how much
of the (Rosa) article has a vital bearing upon present civil
service problems."

According to one of the writer's informants, the analysis of
government expenditures and revenues came about soon after
the world war, when Rosa advocated, before the Congressional
Appropriations Committee, the expenditure of more money on
research, and was told that it would bankrupt the government.
Characteristic of the man, Rosa then presented his charts, show-
ing that, of the total net expenditures for the fiscal year 1920,
amounting to $5,687,712,848, only $57,368,774 (1.01 per
cent!!!) was expended on research, education and development,
as compared with 23.7 per cent on the army and navy, and
almost 70 per cent on obligations arising from previous and re-
cent wars. In making these comparisons, which appeared some-
what invidious, Dr. Rosa distinctly emphasized his belief in ade-
quate military preparedness. His analysis showed that in 1920,
of the total of $53.46 per capita revenue collected through taxa-
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tion, only 54 cents was spent for research, education and develop-
ment ; and he was led to wonder whether, instead of this 54
cents per capita, "if twice as much had been spent, it would not
have made the burden of taxation lighter instead of heavier,
by rendering a greater service to the people and creating wealth
and aiding industry in larger measure."

In 1900 the Eliott Cresson Medal of the Franklin Institute
was bestowed upon him in recognition of his work with the res-
piration calorimeter. That he did not receive more recognition
is noticeable; but in these days, with the newspapers filled with
pictures of people receiving trophies and medals for every
conceivable achievement, however trivial, such recognition would
probably have meant but little in Rosa's busy life.

Dr. Rosa was a charter member and one of the officers of the
Federal Club, an organization of executives of the various gov-
ernmental departments. He was a Fellow of the American In-
stitute of Electrical Engineers, the American Philosophical So-
ciety, the American Physical Society, the American Association
for the Advancement of Science (Secretary, Section B, 1898;
Vice President, 1910) ; and a member of the National Acad-
emy of Sciences (elected in 1913), the Illuminating Engineering
Society, the Philosophical Society of Washington (vice-presi-
dent, 1907-12; president, 1912) ; the Washington Academy of
Sciences, the American Engineering Standards Committee, and
the (secretary) International Committee on Electrical Units and
Standards. He was a member also of the Cosmos Club of
Washington, and the Delta Kappa Epsilon Fraternity.
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pp. 208-213; December 1900.

15. The New Buildings for the National Bureau of Standards. Science,
vol. 17, pp. 129-140; 1903.
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17. The National Bureau of Standards and Its Relation to Scientific and
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18. The National Bureau of Standards. With S. W. Stratton. Trans.
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1905.

19. The Variation of Manganin Resistances, with Atmospheric Humidity.
With H. D. Babcock. The Electrician, vol. 59, p. 339; June 14, 1907.

20. The Variation of Manganin Resistances with Atmospheric Humidity.
The Electrician (London) ; Nov. 15; 1907.
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Science, vol. 31, pp. 608-611; 1910.

22. Incandescent Electric Lamps as Photometric Standards. With G. W.
Middlekauff. Proc. American Institute of Electrical Engineers;
July 1910.

23. Report of Progress on Flame Standards. With E. C. Crittenden.
Trans. Illuminating Engineering Society, vol. 5, pp. 753-787; 1910.

24. Photometric Units and Nomenclature. Trans. Illuminating Engi-
neering Society, vol. 5, pp. 473-500; 1910.

25. Insulation as a Means of Minimizing Electrolysis in Underground
Pipes. With Burton McCollum. American Gas Institute, vol. 57;
1911.

26. Photometric Units and Standards. Lecture in Johns Hopkins Course
of Collected Lectures, vol. 1, pp. 387-410; 1911.

27. The Work of the Electrical Division of the Bureau of Standards.
Science, vol. 34, pp. 8-19; 1912.

28. The Use of Gas for Heat and Power; the Testing of Gas. Centen-
nial Lecture at Philadelphia, April 19, 1912. Memorial Volume, pp.
157-195-

29. The Legal Specifications of Illuminating Gas. With R. S. McBride.
Proc. American Gas Institute, 32 pp.; October 1912.

30. The Effect of Electric Currents on Concrete. With Burton McCol-
lum. Paper given before the National Cement Association, Pitts-

burgh, December 1912.
31. The International Candle. Congresso Internazional Delle Applica-

zioni Electtriche Torino, 6 pp.; 1912.
32. Work of the International Technical Committee on Electrical Units.

With F. A. Wolff. Jour. Washington Academy of Sciences, vol. 2,
no. II, pp. 259-267; June 4, 1912.

33. The Silver Voltameter I. With G. W. Vinal. Jour. Washington
Academy of Sciences, vol. 2, no. 19, pp. 451-456; Nov. 19, 1912.

34. The Silver Voltameter II. With G. W. Vinal and A. S. McDaniel.
Jour. Washington Academy of Sciences, vol. 2, no. 21, pp. 509-513;
December 19, 1912.

35. The Silver Voltameter III. With G. W. Vinal and A. S. McDaniel.
Jour. Washington Academy of Sciences, vol. 3, no. 2, pp. 40-45; Janu-
ary 19, 1913.

36. The Silver Voltameter IV. With G. W. Vinal and A. S. McDaniel.
Jour. Washington Academy of Sciences, vol. 4, no. 3, pp. 52-58;
February 4, 1914.

27- Legal Specifications for Illuminating Gas. With R. S. McBride.
B. S. Tech. Paper No. 14, 31 pp.; January 10, 1913.

38. Electrolysis in Concrete. With B. McCollum and 0. S. Peters.
B. S. Tech. Paper No. 18, 137 pp.; March 19, 1913.

39. Flame Standards in Photometry. With E. C. Crittenden. B. S. Sci.
Paper 222; Bull. vol. 10, pp. 557-595; April 1, 1914.
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Franklin Institute, pp. 539-559; November 1915.

42. The Function of Research in the Regulations of Natural Monopolies.
Science, N. S. vol. 37, no. 955, pp. 579-593; April 18, 1913; Jour.
Washington Academy of Sciences, vol. 3, no. 8, pp. 201-222; April 19,
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43. Electrolysis and Its Mitigation. An account of the Work of the Bu-
reau of Standards on the Subject of the Destructive Effects of Elec-
tric Current on Reinforced Concrete and Underground Pipes and
Cable Sheaths and their Mitigation. Jour. New England Water
Works Association, vol. 29, no. 1, pp. 49-72; 1915.

44. Effect of Atmospheric Pressure on the Candlepower of Various
Flames. With E. C. Crittenden and A. H. Taylor. Trans. Illumi-
nating Engineering Society, vol 10, 24 pp.; 1915.

45. The Integrating Sphere, Its Construction and Use. With A. H.
Taylor. Trans. Illuminating Engineering Society, vol. 11, 21 pp.;
1916.

46. National Gas Safety Code. Gas Institute News, pp. 504-507; 1916.
47. The Silver Voltameter as an International Standard for the Measure-

ment of Electric Current. With G. W. Vinal. Proc. National Acad-
emy of Sciences, vol. 3, pp. 59-64; January 1917.

48. Economic Importance of the Scientific Work of the Government.
Jour. Washington Academy of Sciences, vol. 10, no. 12, pp. 341-377;
June 19, 1920. Scientific Monthly, vol. II, no. 1, pp. 5-24, July 1920;
no. 2, pp. 141-150, August 1920; no. 3, pp. 246-253, September 1920.

49. Civil Service Reform. Tour. Washington Academy of Sciences,
vol. 10, no. 19, pp. 533-558; November 19, 1920.

50. Scientific and Engineering Work of the Government. Mechanical
Engineering, vol. 43, no. 2, pp. 111-118; February 1921.

51. Expenditures and Revenues of the Federal Government. Annals
American Academy of Political and Social Science, vol. 95, no.
1518, pp. 1-132; May 1921.

52. Atmospheric Corrections for the Harcourt Standard Pentane Lamp.
With E. C. Crittenden and A. H. Taylor. Jour. Optical Society of
America, vol. 5, no. 5, pp. 444-452; September 1921.

Bureau of Standards Publications

53. The Absolute Measurement of Inductance. With F. W. Grover.
B. S. Bull., vol. 1, pp. 125-152; October 15, 1904.

54. The Absolute Measurement of Capacity. With F. W. Grover. B. S.
Bull., vol. 1, pp. 153-187; Nov. I, 1904.

55. Measurement of Inductance by Anderson's Method, Using Alter-
nating Currents and a Vibration Galvanometer. With F. W. Grover.
B. S. Bull., vol. 1, pp. 291-336; August 15, 1905.
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56. The Use of Serpentine in Standards of Inductance. With F. W.
Grover. B. S. Bull., vol. 1, pp. 337-348; August 15, 1905.

57. Wattmeter Methods of Measuring Power Expended Upon Con-
densers and Circuits of Low Power Factor. B. S. Bull., vol. 1, pp.
383-397; September I, 1905.

58. Influence of Wave Form on the Rate of Integrating Induction Watt-
meters. With M. G. Lloyd and C. E. Reid. B. S. Bull., vol. 1, pp.
421-434; August 15, 1905.

59. The Gray Absolute Electrodynamometer. B. S. Bull., vol. 2, pp.
71-86; January 30, 1905.

60. Calculation of the Self-Inductance of Single-Layer Coils. B. S. Bull.,
vol. 2, pp. 161-187; March 15, 1906.

61. Revision of the Formulae of Weinstein and Stefan for the Mutual
Inductance of Coaxial Coils. B. S. Bull., vol. 2, pp. 331-357; Sep-
tember 1, 1906.

62. The Mutual Inductance of Two Circular Coaxial Coils of Rectangu-
lar Section. With L. Cohen. B. S. Bull., vol. 2, pp. 359-414; Sep-
tember 1, 1906.

63. On the Geometrical Mean Distances of Rectangular Areas and the
Calculation of Self-Inductance. B. S. Bull., vol. 3, pp. 1-41; Novem-
ber 1, 1906.

64. The Compensated Two-Circuit Electrodynamometer. B. S. Bull.,
vol. 3, pp. 43-58; November 1, 1906.

65. The Mutual Inductance of a Circle and a Coaxial Single-Layer Coil.
The Lorenz Apparatus and the Ayrton-Jones Absolute Electrodyna-
mometer. B. S. Bull., vol. 3, pp. 209-236; March 1, 1907.

66. The Mutual Inductance of Coaxial Solenoids. With L. Cohen. B. S.
Bull., vol. 3, pp. 305-324; March 30, 1907.

6y. A New Determination of the Ratio of the Electromagnetic to the
Electrostatic Unit of Electricity. With N. E. Dorsey. B. S. Bull.,
vol. 3, pp. 433-604; May 20, 1907.

68. A Comparison of the Various Methods of Determining the Ratio of
the Electromagnetic to the Electrostatic Unit of Electricity. With
N. E. Dorsey. B. S. Bull., vol. 3, pp. 605-622, June 25, 1907.

69. The Variation of Resistances with Atmospheric Humidity. With
H. D. Babcock. B. S. Bull., vol. 4, pp. 121-140; October 4, 1907.

70. The Self-Inductance of a Toroidal Coil of Rectangular Section.
B. S. Bull., vol. 4, pp. 141-148; August 10, 1907.

71. On the Self-Inductance of Circles. With L. Cohen. B. S. Bull., vol.
4, pp. I49-IS9; August 10, 1907.

72. The Self and Mutual Inductance of Linear Conductors. B. S. Bull.,
vol. 4, pp. 301-344; September 15, 1907.

73. The Self-Inductance of a Coil of Any Length wound with Any
Number of Layers of Wire. B. S. Bull., vol. 4, pp. 369-381; October
12, 1907.
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74. Formula; and Tables for the Calculation of Mutual and Self-In-
ductance. With L. Cohen. B. S. Bull., vol. 5, pp. 1-132; October 1,
1907.

75. A New Form of Standard Resistance. B. S. Bull., vol. 5, pp. 413-434;
October 1, 1908.

j6. A New Method for the Absolute Measurement of Resistance. B. S.
Bull., vol. S, pp. 499-509; February 27, 1909.
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