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DR. EDWARD W. WASHBURN

A Sketch and a Tribute

For six years Dr. E. W. Washburn has been the directing head of the
department of Ceramic Engineering at the University of Illinois and dur-
ing the past year he has been editor-in-chief of the Journal of the American
Ceramic Society. During these six years he has contributed to ceramic
science from the viewpoint of a physical chemist with a peculiar gift for
searching and proving fundamentals. His laboratory at the University
is equipped with devices that are unusual to ceramic laboratories but the
discoveries there made have been told by Dr. Washburn in such an elemen-
tary fashion that most of us have not an adequate appreciation of the
ingenious methods and painstaking thoroughness by which he has derived
fundamental facts, concerning which ceramists have long been theorizing
from empirical observations. One must study his contributions and know
something of the methods used to appreciate the value of that which
Dr. Washburn has contributed during these six years. Only thus can an
estimate be made of the loss which ceramic science will feel because of
his withdrawal from this special field. His new work takes him to Wash-
ington, D. C., where he will be editor-in-chief of ‘‘International Critical
Tables of Physical, Chemical, and Engineering Constants,” and chairman
of the Division of Chemistry and Chemical Technology of the National
Research Council.
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The present editor of this Journal confidently expresses for all members
of the Society sincere gratitude to Dr. Washburn for his contributions to
ceramic science and especially for the services he efficiently rendered as
member of the Research Committee during the past four years and as
editor of this Journal during 1921. It is hoped that the Society will be
favored by a continuance of his interest and assistance in the things it
aims to accomplish. He enters into a broader field of science with the best
wishes of every member of this Society.

We recite here from ‘“Who’s Who”' a résumé of what he has achieved:
Chemist: Univ. of Nebr., 18909-1901; Mass. Inst. Tech., B.S. 1905, Ph.D.
1908; Research assoc. in physical chemistry, Mass. Inst. Tech., 1906-08;
Assoc. in chem., 1908-10, Assist. prof., 1910-13; Prof. physical chem.,
1913-16; Prof. ceramic chem., and head of dept. of ceramic engineering,
1916-22; U. of Ill. Editor-in-chief Internat. Critical Tables of Phys.,
Chem. and Engrng. Constants, 1922—Vice-chmn. and acting chmn.,
1918-19 Chmn. 1922-23, Div. of chem. and chem. tech., Natl. Research
Council; Delegate to Internat. Union Pure and Appl. Chem., London,
1919, Lyons, 1922 and to Internat. Research Council, Brussels, 1919 and
1922; Amer. Commissioner Internat. Annual Tables of Phys. and Chem.
Constants, 1921. Fel. A.A.A.S., Mem. Am. Chem. Soc., Am. Phys. Soc.,
Am. Ceramic Soc. (Ed. “Jour.” 1921), Nat. Research Council, Soc. Glass
Technology, Roy. Soc. Arts; Ill. Acad. Sci., Phi Lambda Upsilon, Sigma
Xi, Mass. Soc. Mayflower Des., Colonial Families. Author: Intro-
duction to the Principles of Physical Chemistry, McGraw-Hill Book Co.,
New York, 1915, 2nd. Ed. 1921, French translation by Noyes and Weiss,
Payot et Cie, Paris, 1922; sixty contributions to scientific and technical
press embodying results of original research. Clubs: Cosmos, Washing-
ton, D. C., Chemists, N. V., University, Urbana, Ill. Address: National
Research Council, Washington, D. C.

His researches and publications are:

A. Introduction to the Principles of Physical Chemistry.

The McGraw-Hill Book Co., New York. 1915. Pp. xxv -+ 445. 2nd. Edition
1921. Pp. xxvii + 500.

1. The Theory and Practice of the Iodometric Determination of Arsenious Acid.
J. Amer. Chem. Soc., 30, 31 (1908).

2. An Improved Apparatus for the Measurement of Transference Numbers in
Solutions of the Halogen Acids and their Salts. Technology Quarterly, 21, 164 (1908).

3a. The Hydration of Ions Determined by Transference Experiments in the
Presence of a Non-Electrolyte. Technology Quarterly, 21, 288 (1908); J. Amer. Chem.
Soc., 31, 322 (1909). Doctor’s Thesis.

3b. Bestimmung der Hydratation von JIonen durch Uberfuhrungsversuche in
Gegenwart eines Nichtelektrolyten. (Translation of 3¢.) Z. physik. Chem., 66, 313
(1909).

4a. Hydrates in Solution; A Review of Recent Experimental and Theoretical
Contributions, Technology Quarterly, 21, 360 (1908).
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4b. Die neueren Forschungen iiber die Hydrate in Losung. (Translation of 4a.)
Jahrb. Rad. u. Elektronik, 5, 493 (1908) and 6, 69 (1909).

5a. A Simple System of Thermodynamic Chemistry Based upon a Modification
of the Method of Carnot. J. Amer. Chem. Soc., 32,467, Apr. 1910.

5b. Ein einfaches System der thermodynamischen Chemie, beruhend auf einer
Modification der Carnotschen Methodes. (Translation of 5a.) Z. physik. Chem., 74,
385 (1910).

5¢. Systeme simple de chimie thermodynamique baseé sur une modification de la
‘methode de Carnot. (Translation of 5a.) Jowur. Chim. Physique, 8, 358 (1910).

6a. The Fundamental Law for a General Theory of Solutions. (An address de-
livered at the Second Decennial Celebration of Clark University, Worcester, Mass.,
Sept. 16 (1909). J. Amer. Chem. Soc., 32, 653, May 1910. Clark Univ. Pub. (Wor-
cester, 1911).

6b. Das Fundamentalgesetz fiir eine allgemeine Theorie der Lésungen. (Transla-
tion of 6a.) Z. physik. Chem., 74, 537 (1910).

6¢. Loi fundamentale pour une theorie generale des solutions. (Translation of g.)
Jour. Chim. Physique, 8, 538 (1910).

7. The Significance of the Term Alkalinity in Water Analysis and the Determina-
tion of Alkalinity by Means of Indicators. Proceedings of the Illinois Water Supply
Association, 2, 93, July 1910.

8. Der Einfluss von Salzen auf das Drehungsvermégen von Rohrzucker. Zeit-
schrift des Verein fiir Deutsche Zuckerindustrie, 60, 381, June 1910.

9. The Laws of “Concentrated” Solutions: II. The Estimation of the Degree
of Ionization of Electrolytes in Moderately Concentrated Solutions. J. Amer. Chem.
Soc., 33, 1461, September 1911.

10. The Laws of ‘“Concentrated” Solutions: III. The Ionization and Hydration
Relations of Electrolytes in Aqueous Solution at Zero Degrees. A. Caesium Nitrate,
Potassium Chloride and Lithium Chloride. J. Amer. Chem. Soc., 33, 1686, October
1911. (With D. A. MacInnes.)

11. Caesiumnitrat und das Massenwirkungsgesetz. Z. Elektrochem., 17, 504 (1911).
(With D. A. MacInnes.)

12. The Electrical Conductance of Concentrated Aqueous Solutions of Flectro-
lytes. Trams. Amer. Electrochem. Soc., 21, 125, April 1912,

13. The Iodine Coulometer and the Value of the Faraday. J. Amer. Chem. Soc.,
34, 1341 and 1515 (1912); Trans. Amer. Electrochem. Soc., 22, 397 (1912); Proc. 8th
Internat. Congress Appl. Chem. N. Y. (1912). (With S. J. Bates.)

14. A Differential Dynamic Method for the Accurate Determination of Relative
Vapor-Pressure Lowering. Doctor’s Thesis by H. B. Gordon. Univ. of Ill. Theses.
1912.

15. An Improved Apparatus for Measuring the Conductivity of Electrolytes,
J. Amer. Chem. Soc., 35, 177, February 1913. (With J. E. Bell.)

16. The Laws of “Concentrated” Solutions, V. Part 1, The Equilibrium between
Arsenious Acid and Iodine in Aqueous Solution. Part 2, A General Law for Chemical
Equilibrium in Solutions Containing Ions. Part 3, The Energetics of the Reaction
between Arsenious Acid and Iodine. J. Amer. Chem. Soc., 35, 681, June 1913. (With
E. K. Strachan.) _ '

17. A Precision Viscosimeter for the Measurement of Relative Viscosity, and the
Relative Viscosities of Water at 0°, 18°, 25°, and 50°. J. Amer. Chem. Soc., 35, 738,
June 1913. (With G. Y. Williams.)

18. The Conductivity and Viscosity of Aqueous Solutions of Raffinose. J, Amer.
Chem. Soc., 35, 750, June 1913. (With G. Y. Williams.)
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19. The Vapor Pressure of Aqueous Solutions of Electrolytes, Doctor’s Thesis
by E. O. Heuse, Univ. of Ill. Theses. 1915.

20. The Measurement of Vapor Pressure Lowering by the Air Saturation Method.
J. Amer. Chem. Soc., 37, 309 (1915). (With E. O. Heuse.)

21. The Ionic Hydration and Transference Numbers of Caesium Chloride. .J.
Amer. Chem. Soc., 37, 694 (1915). (With E. B. Millard.)

22. ‘The Freezing-Point-Solubility-Law for Ideal Solutions. Proc. Natl. Acad.
Sci., 1, 191 (1915). (With J. W. Read.)

23. The Theory of the Design of Conductivity Cells. J. Amer. Chem. Soc., 38,
2431 (1916).

24. Solutions of Silver Perchlorate in Benzene, Bachelor’s Thesis by R. W. Miilar.
Univ. of Ill. Theses. 1916.

25. The Telephone Receiver as an Indicating Instrument for Use with the Alter-
nating Current Bridge. J. Amer. Chem. Soc., 39, 235 (1917). (With Karr Parker.)

26. The Determination of the Audibility Current of a Telephone Receiver with
the Aid of the Wheatstone Bridge. Proc. Inst. Radio-Engrs., 6, 99(1918); Phys. Rev.,
9, 437 (1917). :

27. ‘The Department of Ceramic Engineering of the University of Illinois. Univ.
of I11. Bull., Vol. XIV, No. 21, Jan. 22, 1917.

28. The Equivalent Conductance of Electrolytes in Dilute Aqueous Solution.
I: The Water Correction. J. Amer. Chem. Soc., 40, 106 (1918).

29. The Equivalent Conductance of Electrolytes in Dilute Aqueous Solution.
II: ‘The Extrapolation of Conductivity Data to Zero Concentration, J. Amer. Chem.
Soc., 40, 122 (1918).

30. The Equivalent Conductance of Electrolytes in Dilute Aqueous Solution.
III: A Study of Dilute Solutions of Potassium Chloride, by H. J. Weiland (Doctor’s
Thesis, 1917). Jour. Amer. Chem. Soc., 40, 131 (1918).

31. The Equivalent Conductance of Electrolytes in Dilute Aqueous Solution.
IV: Two Laws Governing the Ionization Equilibrium of Strong Electrolytes in Dilute
Solutions and a New Rule by Means of which the Equivalent Conductance at Infinite
Dilution can be Determined from a Single Conductance Measurement. J. Amer.
Chem. Soc., 40, 150 (1918). Proc. Nat. Acad. of Sci., 3, 569 (1917).

32. The Latent Heats of Fusion of Lime and Magnesia. Trans. Am. Ceram.
Soc., 19, 195 (1917).

33. Ceramics and the War. Met. and Chem. Engr., 18, 253 (1918).

34. The Organization of our Ceramic Resources for National Service. The Clay-
worker, 69, 542 (1918).

35. The Effect of Gravitation upon the Drying of Ceramic Ware. Jour. Amer.
Ceram. Soc., 1, 25 (1918).

36. The Place of the University in Chemical War Work. Jour. Ind. Eng. Chem.,
10, 786 (1918). Copied by Canad. Chem. Jour., 2, 202 (1918).

37. Report for the Committee on Ceramic Chemistry, National Research Council,
The Clayworker, 70, No. 6,759 (1918).

38. The Presence of Iron in the Furnace Atmosphere as a Source of Color in the
Manufacture of Optical Glass. Jowr. Am. Ceram. Soc., 1, 637 (1918).

39. The Laws of ‘Concentrated” Solutions. VI: The General Boiling-Law.
(With John W. Read.) Jour. Am. Chem. Soc., 41, 729 (1919).

40. Refractory Materials as a Field for Research. Jour. Am. Ceram. Soc., 2, 3
(1919), and National Research Council Reprint and Circular Series. No. 3 (1919).

41. Some Physical Properties of Mannite and its Aqueous Solutions by Joseph M.
Braham. Master’s Thesis Univ. of IIl. 1915, Published in Jour. Amer. Chem. Soc.,
41, 1707 (1919).
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42. The New International Union of Pure and Applied Chemistry. An address
delivered before the Fifth National Exposition of Chemical Industries, Chicago, Sept.
1919. Science, 50, 319 (1919).

43. Some Aspects of Scientific Research in Relation to the Glass Industry. Am
address at the Fifth National Exposition of Chemical Industries, Chicago, Sept. 1919.
Jour. Am. Ceram. Soc., 2, 855 (1918).

44. Note on the Latent Heat of Fusion of Cristobalite. Jour. Am. Ceram. Soc., 2,
1007, Dec. (1920).

45. The Extrapolation of Conductivity Data to Zero Concentration. I11. Jour.
Am. Chem. Soc., 42, 1078-1087, 1090-1092 (1920).

46. A Factory Method for Measuring the Viscosity of Pot Made Glass during the
Process of Manufacture together with Some Discussion of the Value of Viscosity Data
to the Manufacturer. Jour. Am. Ceram. Soc., 3, 785750 (1920).

47. Report for the Committee on Definition of the Term “Ceramics” (with A. L.
Day and H. Ries). Jour. Am. Ceram. Soc., 3, 527 (1920).

48. The Viscosity-Temperature Curves of Six Varieties of Optical Glass Phys.
Rev., 15, 149 (1920).

49. The Ceramic Industries. Tech. Eng. News, 1, No. 8, Dec. (1920).

50a. Physical Chemistry and Technology. Chem. and Met. Eng., 23, 435-37
(1920).

50b. Quimica fisica y technologia. Ingenieria Internacional. Vol. 4, p. 377,
Dec. 1920 (Translation of 50a).

51. Dissolved Gases in Glass. (With F. F. Footitt and E. N. Bunting) U. of I.
Eng. Exp. Sta. Bull. No. 118 (1921). :

52. Porosity. I. Purpose of the Investigation. II. Porosity and the Mechanism
of Absorption. Jowur. Am. Ceram. Soc., 4,916 (1921).

53. Porosity. III. Wateras an Absorption Liquid. (With F.F.Footitt.) Jour.
Am. Ceram. Soc., 4, 961-83 (1921).

54. Porosity. IV. The Useof Petroleum Products as Absorption Liquids. (With
E. N. Bunting.) Jour. Am. Ceram. Soc., 4, 983-90 (1921).

55. Porosity. V. Recommended Procedure for Determining Porosity by Methods
of Absorption. (With E. N. Bunting.) Jour. Am. Ceram. Soc., 5, 48-56 (1922).

56. Porosity. VI. Determination of Porosity by the Method of Gas Expansion.
(With E. N. Bunting.) Jour. Am. Ceram. Soc., 5, 112-29 (1922).

57. Research and a Protective Tariff. Jour. Am. Ceram. Soc., 4, 701-2 (1921).

58. Note on a Method of Determining the Distribution of Pore Sizes in a Porous
Material. Proc. Nat. Acad. Sci., 7, 115 (1921).

59. High Temperature Research. Jour. Am. Ceram. Soc., 5, 161-63 (1922).

60. The Relation of Chalcedony to the other Forms of Silica. (With L. Navias.)
Proc. Nat. Acad. Sci., 8, 1-5 (1922).

61. The Relation between Ion Conductance and the Viscosity of the Medium, by
K. A. Clark. Doctor’s Thesis, U. of 1., 1915.

62. The Determination of the Fluidity Exponent for Hydrogen Ion by I. H.
Ryerson. Master’s Thesis, U. of 1., 1917.

63. A Selected Bibliography of Books, in the English Language, Dealing with
Ceramic Chemistry and the Ceramic Industries. (With C. W. Parmelee and R. K.
Hursh.) Jour. Ind. Eng. Chem., 13, 476-78 (1921).

In Press
64. Porosity. VII. The Determination of the Porosity of Highly Vitrified
Bodies. (With E. N. Bunting.) Jour. Am. Ceram. Soc., August 1922.
65. Physical Chemistry and Ceramics. Jour. Franklin Inst., June 1922.
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In Manuscript

66. The Viscosities of the Soda-Lime-Silica Glasses between 800° and 1500°C.
(With G. R. Shelton.)

67. The Surface Tensions of the Soda-Lime-Silica Glasses at High Temperatures.
(With E. E. Libman.)

68. The Densities of the Soda-Lime-Silica Glasses at High Temperatures. (With
S. H. Li.)

69. The Products of the Calcination of Flint and Chalcedony. (With I.. Navias.)

TWO NOTABLE EVENTS
MARK PROGRESS IN CERAMIC ENGINEERING

Edward Orton, Jr. Made Doctor of Science
New Jersey Ceramic Research Station Building Dedicated

Rutgers College honored itself and gave recognition to Ceramic
Engineering as an applied science when on June 13th it conferred the
degree of Doctor of Science upon Edward Orton, Jr. and dedicated a
handsome and well-equipped building to the teaching of, and for, research
in Ceramics.

For over 150 years Rutgers College
has maintained an enviable research
record in the classics and in the pure
sciences and no deviation was made
from her traditional conservatism when
she in this substantial manner recog-
nized Ceramics as a science.

For twenty years Rutgers College
has been offering courses of instruc-
tion in Ceramics and = maintaining
ceramic research laboratories. These
twenty years have been years of sub-
stantial accomplishments in Ceramic
technology and of increasing recogni-
tion and support of scientific and tech-
nical research by the Ceramic indus-
tries. ,

In 1894 the first collegiate course
of instruction in Ceramic Engineering
was opened to students at the Ohio
State University under the directorship of Edward Orton, Jr. Four
years later the American Ceramic Society was organized by him. In
rapid succession similar courses of ceramic instruction and ceramic re-
search stations were established in the states of New York, New Jersey,

Prof. George H. Brown.
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Illinois, Jowa, Oregon, North Dakota, Washington and in Saskatoon,
Canada, in federal bureaus, and in several European countries. Societies
for the promotion of Ceramic arts and sciences have been established in
England, France, Germany and Japan. The Dean of this world-wide
organization for the promotion of ceramic arts and sciences is our own
Edward Orton, Jr., who for twenty years was secretary of the American

Edward Orton, Jr., EEM., D.&, ‘ Albert V. Bleininger.

Ceramic Society. It was very fitting, therefore, that Rutgers College
with its 150 years of traditions should, on the 20th anniversary of the
establishing of its own ceramic department, give recognition and honor
to him to whom belongs the credit for initiating this world-wide promotion
of Ceramic technology and science.
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Left to right: Abel Hansen, Charles H. Cook, Frank H. Riddle, Dr. W. H. S. Demarest, Prof. George H. Brown, Roy H. Minton.
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Prof. George H. Brown is the Director of the New Jersey Ceramic
Research Station. To him belongs the lion’s share of credit for obtain-
ing the handsome and well appointed building on Rutgers campus.
He was loyally supported by the New Jersey Clay Workers under the

Charles A. Bloomﬁeld.. Dr. Edward Orton, Jr.

leadership of Charles A. Bloomfield, Charles H. Cook, Abel Hansen,
August Staudt, past presidents of the New Jersey Clay Workers Associa-
tion, and by Roy H. Minton, the present president. $100,000 was

given by the State and the equivalent of $30,000 was contributed by the
clay workers.
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The purposes of this Ceramic Research Station are:

1. To give instruction in Ceramic Engineering and in Ceramic
Arts and Sciences.

2. To conduct Extension Courges in Ceramics in different centers
throughout the State.

3. To Conduct Coéperative Industrial Researches.

4. 'T'o investigate the resources of the State ceramic materials.

5. To publish Ceramic literature.

We confidently bespeak for the Ceramic workers the world around
a self-congratulation that the State of New Jersey has so well equipped
herself for the training of ceramists and for the prosecution of ceramic
investigations. These facilities, though they will be maintained by New
Jersey, will be an addition to the facilities of the entire ceramic craft the
world around.

THE VALUE OF DISCUSSIONS

Growth: the Interchange of Ideas.—Since the founding of the American
Ceramic Society the custom of the Annual Meetings has been to carry on
the activities of the Society through the medium of Discussions. The
need for this interchange of ideas was, in fact, the fundamental reason for
the organization of the Society. If everyone had felt complete master
of his work, with no difficulties to encounter and no problems to solve,
each would have continued to go his separate way content. There would
have been no desire for lengthy trips which meant time lost and money
and energy expended. And in the end this narrow, ingrowing spirit would
have meant a retrogression and serious crippling of business. Isolation
does not encourage progress.

The reason, then, for these meetings was the need felt by the scientific
man and the practical business man to get together and contribute to the
experience of others as well as to accept their share. FEach one recognized
his limitations and sensed the value of the ideas of the others. This
interchange of ideas has always stood for growth and in the Society it
meant development from a few score of men to many hundreds.

Thoroughness of the Early Years.—But with the increase in member-
ship in the Society new difficulties arose. In the early days, when the
number was small, the men knew each other intimately and their prob-
lems took on the aspect of personal difficulties. Each one was considered
at length and thoroughly discussed. In the older volumes of the Trans-
actions, all of the members were active participants in these discussions.
They were intimate and companionable, and yet, informal as they were,
the results were far-reaching and conclusive. A problem was not left
until the solution was made as complete as these men could work it out.
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If a definite end could not be obtained, the discussions were continued
throughout the year by correspondence and the questions were recon-
sidered at the next Annual Meeting. Thoroughness characterizes these
discussions as they appear now in the Transactions. ,

Discussions Supplement Annual Meeting.—Necessarily, with the
remarkable increase in the Society membership, the attendance at the
meetings has become a matter of hundreds rather than the few score as
at first. The affairs of the Society demand more time; there are more
problems, but no more time. ' One of the most frequent expressions during
the progress of a heated discussion is “This must be continued at another
time.”” There are many other papers to be heard; many other questions
of just as vital importance to be taken up and probably left unfinished.
And then the meeting is over. A few copies of the Reports are circulated
among the officers. Otherwise, the questions discussed are dead issues,
the solutions of problems lost.

This, then, is the first purpose of opening the pages of the Bulletin to
the members for Discussions. There is the opportunity of preserving
the record of the results of the meetings as well as carrying the subject
much further and working out new phases and solutions. Objections
may be brought up and confusing questions explained. In other words,
the meeting is over, but the forum is once more open and Discussions are
going full tilt.

Open Forum for the Society.—A second, but by no means less, considera-
tion is the matter of the thousand or more members who have not been
present at the meeting. They have as many problems of vital importance
to work out and as many ideas of worth to offer to others but without a
medium of expression their aid is impossible. With the presentation of
the Discussions they are not only given the benefit of the transactions
which they have missed, but they are invited to contribute to these same
Discussions; to add their weight of experience. Not only to themselves
but to the entire Society, these members take on a new significance for
they are contributing to the welfare of the Society as well as deriving bene-
fits from its organization. For the first time, the bulk of the Society is
made to feel an active interest which hitherto has been denied. They
recreated themselves into an active, working force which is ready to offer
to the Society aid to the uttermost limit.

Keeps Subjects Active.—In addition to papers presented at the meet-
ings and the discussions which follow them, there are many papers pub-
lished which are received in the Editor’s office not in connection with a
meeting. These papers are vital and alive. Their problems and issues
are current and as essential as any given consideration at the meetings.
The members are losing a great deal not to use these for Discussions.
The idea that a paper which was published last year is a dead issue is
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fundamentally wrong. The Journals themselves are of more than current
interest. Their scope includes subjects of interest to every member.
They are current and alive until a new idea is presented to displace them.

Vitality of Discussions.—And so the Bulletin herewith presents the
opportunity for this exchange of ideas. It is the organ of expression for
the fifteen hundred members of the Society. A few score of men write
the original papers which interest and demand. the criticism of the entire
Society. And it is in the Bulletin that these new voices must be heard.
‘The Bulletin belongs to these fifteen hundred members in the seven Divi-
sions, and it will become the thing they decree it to be. This is every
member’s opportunity to express ideas and ask questions.

The Bulletin will then be vital.



