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1te({) 
STANDARD MODEL NO. 3 

'WILEY 
LABORATORY 
MILL 

For preparation, with minimal loss of 
moisture from heating, of a wide variety of 
materials for analysis. Principal advantages 
of new model: harder cutting edges per­
mitting wider range of materials including 
Teflon, polyethylene resins, titanium scrap, 
etc. ; quieter operation; and baked gray 
enamel and chromium plated finish, etc. 

As in earlier model, four hardened steel 
knives on revolving ·shaft work with shear­
ing action against six knives bolted into 
frame. Shearing action of cutting edges, 
between which there is always clearance, 
minimizes loss of moisture, avoids temper­
ature rise, liquefaction, contamination, 
etc., making this mill satisfactory for many 
materials which cannot be reduced by 
other mechanical means. Ground material 
must pass through a sieve dovetailed into 
frame above receiver. 

4275.HJ with 
4275-F6 and 4275-Z. 

Furnished with either cast aluminum 
drawer, 28 oz. capacity, or interchange­
able chute for collecting sample directly in 
a standard 16 oz. glass jar. 

4275-HJ. Wiley Laboratory Mill, Standard Model 
No. 3, motor driven, mounted on enclosed base, with 
chute for collection of sample. With 1/2 h.p. continuous 
duty motor, 1725 r.p.m.; starting switch with thermo I 
overload cutout; V-belt, belt guard; three sieves with 
openings of 1/2 mm, l mm and 2 mm diameter. For 
115 volts, 60 cycles, single phase, a.c. Without 
Stand or Tray ... --------------------·-···-·· --··--·· ------ 886.00 

4275-R3. Ditto, but with drawer of cast aluminum 
alloy in place of chute and jars _______ _ 876.50 

4275-F6. Spillage Tray Attachment, for use with 
above, consisting of bracket and Stainless steel 
tray.......... ....... ....... .... ......................... ......... 18.80 

4275-Z. Portable Stand, 10 inches high, for 
mounting above Mills. Consisting of rubber insulated 
platform 23 Y2 inches square, mounted on ball­
bearing, swivel casters with foot-operated wheel 
brakes.. ... ....... .. ..... .. 119.00 

Copy of Bulletin 129 sent upon request. 

ARTHUR H. THOMAS COMPANY 
More and more laboratories rely on Thomas/ Laboratory Apparatus and Reagents 

/v1NE ST. AT 3RD •PHILADELPHIA S, PA. 

Telephone Ser-vice: Boston I Downtown I, Br-ookline, 
Cambr-idge and Somer-ville !no toll char-9esl 
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OFFICERS OF THE 
NORTHEASTERN SECTION 

FOR THE YEAR 1957-1958 

(As announced at the May 9th 
meeting of the Section) 

Chairman (for 1 year) 
LOCKHART B. ROGERS, M.l.T. 

Chairman-elect (for 1 year) 
HOWARD H. REYNOLDS, Cryovac 

Co. 

Secretary (for 1 year) 
RIDGLEY G. SHEPHERD, JR. , 

Dennison Manufacturing Co. 

Treasurer (for 1 year) 

LLOYD H. PERRY, UBS Chemical 
Corporation. 

Auditor (for 1 year) 
STUART B. FOSTER, Framingham 

State Teachers College. 

Board of Trustees (for 3 years) 
JOHN A. TIMM, Simmons College. 

National Councillors (for 3 years) 
To take office January 1, 1958 

EDWARD R. ATKINSON, Dewey 
and Almy Chemical Company 

THOMAS R. P. GIBB, JR., Tufts 
University 

C. RICHARD MORGAN, Arthur D . 
Little, Inc. 

JOHN L. ONCLEY, Harvard Medical 
School. 

Alternate Councillors (for 3 years) 
To take office January 1, 1958 

ROBERT D. EDDY, Tufts University 
JAMES J. LINGANE, Harvard Uni­

versity 
LEONARD K. NASH, Harvard Uni­

versity 
MARTHA B. THOMAS, Sylvania 

Electric Products Co. 

Committee on the Richards Medal 
(for 4 years) 

PAUL M. DOTY, Harvard University 
RICHARD C. LORD, M.l.T. 

The other members of the Commit­
tee, elected by the Section, are Paul 
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D . Bartlett, and John C. Sheehan. 
Their terms expire in 1959. 

The three members of the Com­
mittee not residing in the Section, 
are W. Albert Noyes, Jr. , ex-officio, 
as editor of the Journal of the Amer­
can Chemical Society, Frank R. 
Mayo of the General Electric Re­
search Laboratory, Schenectady, N. 
Y., term expires in 1959, and Donald 
F. Hornig of Brown University, term 
expires in 1961. 

ANNUAL MEETING OF THE 
DIRECTORS 

The annual business meeting of the 
Directors of the Northeastern Section 
will be held at 4:00 p.m. on Wednes­
day, July 17, 1957, in the Moore 
Room on the third floor, east, of the 
Eastman Laboratories, M.l.T. Reports 
of the retiring officers and of com­
mittee chairmen will be presented. 
Dinner will be available at the Gradu­
ate House, if it be desired. 

By custom, the meeting is open to 
members of the Northastern Section. 

NORRIS AW ARD ADDRESSES ON 

WGBH-FM 

The Lowell Institute Broadcasting 
Council, WGBH-FM, 89.7 megacycles, 
announces that the addresses made by 
Miss Carr and Miss Sherrill, when 
they received the Norris Award will 
be broadcast on Tuesday, June 25th at 
7: 15 p.m. It is the thought of the 
Council that many who could not at­
tend the meeting would appreciate 
hearing the recordings. 

OCTOBER MEETING AT TUFTS 

Continuing the very pleasant cus­
tom of recent years, the first fall 
meeting of the Northeastern Section 
will be held away from Cambridge. 
On October 10, 1957, Tufts Univer­
sity will be host to the Section on its 
spacious campus on the Medford Hill­
side. Dr. Willard F. Libby, of the 
U. S. Atomic Energy Commission, 
Washington, D. C. , will be the eve­
ning speaker. 
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This apparatus employs the ring method for 
precise determination of both surface and interfacial 
tensions to values reproducible within plus or minus 0.05 
dyne. Its operation is exceedingly simple and a complete 
determination can be made in from 15 to 30 seconds. 
Readings are direct from the scale without mathematical 
calculations. 

The Cenco-du Nouy Tensiometer is a precision instrument, 
carefully and ruggedly built for long, dependable service. 
There are two types available. 

No. 70535, for measurement of surface tensions and all interfacial 
tensions by upward pull of ring, complete with No. 70541A Torsion 
Wire; No. 70537 Platinum-Iridium Ring, 6 cm; olive green 
enameled case and directions • • . each $275.00 

No. 70545 (illustrated), for measurement of forces required ta 
break liquid interfaces by both upward and downward movement 
of ring. Completely assembled with No. 70541A Torsion Wire; 
No. 70542 Platinum-Iridium Ring, 6 cm; olive green enameled 
case and directions . . . each $375.00 

Our Bulletin No. 102 "Surface Phenomena," contains full 
details about this equipment. Write for your free copy today. 

....... .. .......... ~ Direct 
reading 
without 

mathematical 
calculations 

····~ Models available 
for surface and 

interfacial 
measurements 

· · ····· """"' Minimum ······· Y amount of 
liquid required 

~ Only method 
.•• ··· practical for 

•··· c.,olloidal 1olution1 

CENTRAL SCIENTIFIC COMPANY 
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The NUCLEUS 
Published monthly from October to June by the Northeastern Section of the American Chemical 

Society, Inc. 

Editor-AVERY A. ASHDOWN, Mass. Inst. Technology, Cambridge 39, Mass. <UNiversity 4-6900) 

Business Manager and Treasurer-ALLEN D. BLISS, Simmons College, The Fenway, Boston (LO 6-7400) 

Advertising Manager-JOHN F. O'BRIEN, 10 High Street, Boston 10 (Liber ty 2-6 177) 

Board of Publications-WALTER J . GENSLER, ROBERT D. EDDY, MARCO H. SCHEER 

Printed by Boston Linotype Print, Inc., 270 Congress St., Boston (HAncock 6-4703) 

THE NUCLEUS is distributed to the members of the Northeastern Section of the American 

Chemical Society, to the secretaries of the Local Sections, and to editors of all local publications. 

Forms close for advertising on the 15th of the month and for text on the 12th of the month 

preceding issue. 

Editorial 

DIRECTORY - 1957 

Have you been keeping your Northeastern Section Directory of 1953 
up to date by marginal notes? If you have done so, even partially, you 
will be struck by many changes in address. People have moved to new 
locations. Some have changed their business connections within the borders 
of the Section. Some have left the New England scene altogether, seek­
ing a livelihood in far off places like Texas or California or in nearer states 
such as Pennsylvania or Missouri or Minnesota. Then, too, there will 
be many omissions. In this year alone 118 new members have joined 
the Section. 

Four years ago, if you were a freshman in college, today you are 
a graduate holding the long-sought baccalaureate. If the graduate school 
were your status in 1953 , then you have completed whatever advanced 
training you contemplated, most likely the doctorate. The opportunities 
thus opened to you have led to many a new occupation. Perhaps the 
academic halls were your choice and you have joined the ranks of the 
instructor. Perhaps an industrial research laboratory or the problems of 
plant development were your aim. 

Whatever may have been your situation four years ago - student, 
a member of the newly employed groups, or one of the older, long estab­
lished citizens, the years have brought changes. The 1957 directory will 
smooth out the thin and frayed pages of 1953 and bring information up to 
date. It is coming along just as fast as the address cards, now in your 
possession, are filled out and sent along through the nearest mail box. 
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AccvMr&/ 
Volumetric Flasks Nos. 28010 (50 ml.); 
28010 (200 ml.); 28015 (100 ml.); 
28015 (25 ml.). 

KIMBLE VOLUMETRIC FLASKS 
If your work demands accuracy, ii demands Kimble flasks 

Every Kimble Volumetric 

• 
Flask is individually retested. 

Calibration standards used 
- in the production of Kimble 

volumetric flasks are ten 
times more accurate than the produced 
pieces must be-one more effective pre­
caution to insure accuracy. Graduation 
lines are fine and sharp to permit easy 
and precise setting of the meniscus. 

Kimble flasks are sturdy, clear and 
highly polished. Their low center of 

gravity provides maximum stability. 
All flasks are thoroughly annealed to 

increase mechanical strength. They are 
inspected in a field of polarized light 
to insure effective annealing. 

There is a Kimble glassware item 
available to fill every laboratory need. 
Your laboratory supply dealer is ready 
with complete information. Or write to 
Kimble Glass Company, subsidiary of 
Owens-Illinois, Box 1035, Toledo 1, 
Ohio. 

KIMBLE LABORATORY GLASSWARE 

AN© PRODUCT 

OwENS-ILLINOIS 
GENERAL OFFICES• TOLEDO I, OHIO 
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The Northeastern Section 
Board of Dirl"ctors 

EDWARD R. ATKINSON, Chairman, D ewey 
& Almy Chemical Co .. TRowbridge 6-1400 

LOCKHART B. ROGERS, Chairman-ekct, M.l.T., 
UN i versity 4-6900 

RIDGLEY G. SHEPHERD, JR., Secretary, Denni­
son Manufacturin2 Co .. HUbbard 2-7010 

MARTHA B. THOMAS, Treasurer, Sylvania Elec· 
tric Co., Salem 4500, Ext. 241 

HENRY A. HILL. Auditor, National Polychemi­
cals, Inc., WOburn 2-4240 

ARTHUR C. COPE, Immediate Past-chairman, 
M.J.T., UNiversity 4-6900 

AVERY A. ASHDOWN, Custodian, M.J.T., 
UNiversity 4-6900 

Trustees of Section Funds, John T . Blake, Ernest C. 
Crocker, Kenneth E. Bell 

Chairman of the Board of Publications 

LYMAN CHURCHILL NEWELL 
GRANTS 

Stephen S. Winter of Boston Uni­
versity, Chairman of the Lyman 
Churchill Newell Committee, has an­
nounced the awardees for 1957. The 
recipients will receive $75.00, each, to 
defray the cost of attending the Sum­
mer Conference of the New England 
Association of Chemistry Teachers to 
be held at Colby College, Waterville, 
Maine, August 19-24, 1957. 
Samuel Greenwald, Holten High School, 

Danvers, Mass. 

Charles R. Jingozian, Needham High 
School, Needham, Mass. 

Edward Miley, Pepperell High School, 
Pepperell, Mass. 

First Alternate 
Sister Ernestine Marie, Msgr. Ryan Me· 

morial High, Dorchester 24, Mass. 

ANALYTICAL GROUP 

DONALD L. GUERNSEY, Chairman, M.1.T., 
UN 4-6900, Ext. 3306 

FRANK O'HALLORAN, Secretary • Treasurer, 
Water Laboratory, Commonwealth of Massachu­
setts, UN 4·6900, Ext. 3306 

The Analytical Group held its final 
meeting of the year on May 15, 1957 
in the Massachusetts Institute of Tech­
nology. 

The newly elected officers are, 
President: William H. Stahl, Quarter­

master Research and Development 
Center, Natick, Massachusetts. 
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Chairmen of the Standing Committees 
Editor of the "Nucleus" 

Councillors 
Term expires 

Jan. 1, 1958 
Edward R. Atkinson 
Frederic C. Merriam 
Lloyd H . Perry 
M. Kent Wilson 

Term expires 
Jan. 1, 1959 

Jam es H. Gardner 
Lockhart B. Rogers 
John A. Timm 

Tenn expires 
Jan. 1, 1960 

Austin W . Fisher, Jr. 

Alternates 
Term expires 

Jan. 1, 1958 
Robert D . Eddy 
Laurence S. Foster 
Leonard K . Nash 
Arthur A. Vernon 

Term expires 
Jan. 1, 1959 

Lawrence J . Heidt 
John C. Sheehan 
George B. Walker, Jr. 

Tenn expires 
Jan. 1, 1960 

Howard H. Reynolds 

Councillors, ex-officiis, James B. Conant, A. C. 
Cope, Paul D. Bartlett, Eugene G. Rochow, Law­
rence J . Heidt, Hanna Friedenstein. 

Vice-President : David N. Hume, 
M.I.T 

Secretary-Treasurer: Frank O'Hallo­
ran, Water Laboratory, Department 
of Public Health, Commonwealth 
of Massachusetts. 

Executive Committee: Donald L. 
Guernsey, M.I.T.; George R. Som­
mer, Howe and French; Harvey M. 
Cole, Godfrey L. Cabot; Russell T. 
Werby, Werby Laboratories, Bos­
ton. 

Auditors: Jack Lowen, Lincoln La­
boratories, M.I.T.; Edgar B. Read, 
Nuclear Metals, Inc., Cambridge. 
The first meeting will be held on 

Wednesday, October 16, 1957 in room 
2-131, M.I.T. 

ELASTOMER & PLASTICS GROUP 

JOHN B. GREGORY, Chairman, Frederick S. 
Bacon Laboratories, WAtertown 4-5000 

MAX TAJTEL, Chairman-elect, Union Bay State 
Chemical Corporation, 'fRowbridge 6-8076 

The first fall meeting of the group 
will be held at 8 :00 p.m. on Tuesday, 
October 15, 1957 in Science Park Mu­
seum at the Charles River Dam 
Bridge, Boston 14, Massachusetts. The 
meeting will be preceded by a pre­
prandial hour in the first Exhibition 
Hall (Optional at $1.00 but reserva­
tions necessary) . At 7 : 00 p.m. dinner 
will be served in the Morse Auditori-

(Please turn to next Page) 
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ELASTOMER & PLASTICS GROUP 

(Continued from previous page) 

um. The details will appear in the 
October issue of THE NUCLEUS. 

The annual meeting, with election 
of officers, will precede the address of 
the evening. It i._s planned to have a 
speaker from R. T. Vanderbilt C'.om­
pany of South Norwalk, Connecticut, 
present a summary of recent_ develop­
ments in Rubber Compoundmg. The 
address will cover curing systems, an­
tioxidants and antiozonants. 

MEETING OF THE DIRECTORS 

The May meeting of the Directors 
of the Northeastern Section of the 
American Chemical Society was held 
at 4:30 P.M. on April 30 in the Moore 
Room at M.l.T., Chairman Edward 
R. Atkinson presiding. The following 
members were present: Avery A. Ash­
down, Austin W. Fisher, Laurence S. 
Foster, Thomas R. P. Gibb, Jr., Law­
rence J. Heidt, Arno H . A. Heyn, 
David M. Howell, Lockhart B. Rog­
ers, Martha B. Thomas, Lloyd H. 
Perry, M. Kent 'Yilson a~d Stephe? 
S. Winter. The mmutes of the Apnl 
meeting were accepted as published 
in the NUCLEUS. 

Martha B. Thomas presented the 
Treasurer's report. During the peri?d 
March 4 to April 29, 1957, the m­
come was $24.75, with expenses of 
$303.14. This leaves a balance of 
$4,640.07. 

The report of the Membership Com­
mittee was read by Arno H. A. Heyn. 
An official audit shows the section to 
have 2193 paid members, 27 emeritus 
members and 138 unpaid members. 

According to Stephen S. Winter, the 
television program series is proceed­
ing satisfactorily and on schedule. 

Stephen S. Winter also reported for 
the Committee on Chemistry Educa­
tion. The new Lyman Churchill Ne­
well Award Committee consists of 
Stephen S. Winter, Chairman, David 
M. Howell and Laurence S. Foster. 
The recipients have been chosen and 
are being notified. 

A very A. Ashdown announced that 
2,999 copies of the May issu_e o_f THE 
NUCLEUS were mailed. This IS the 
largest mailing in history. 

208 

A report from the Committee on 
Amendments to the Constitution and 
By-Laws was given by Thomas R. P. 
Gibb, Jr. The Committee had been re­
quested to consider rewording By-La:v 
Article VI, Section ·1, re the Norns 
A ward. This Section now reads "The 
James Flack Norris Award shall be 
made for outstanding achievement in 
the teaching of chemistry, as distin­
guished from research, etc.". It has 
been suggested that "as distinguish~d 
from research" be deleted to av01d 
any possible interpretatio~ mini~iz­
ing the value of research_ I? teachml?. 
The sentiments of the ongmal Norm 
Bequest Committee were canvassed. 
The Committee concluded that (a) 
the present wording was most. care­
fully considered by the . Norns B_e­
quest Committee, (b) 1t was dis­
cussed and approved by the directors 
and by the membership of the Sec­
tion, ( c) the tradition of an award 
based solely on teaching ability is now 
established, ( d) the proposed change 
in the wording is more than an edi­
torial revision, and is, therefore, be­
yond the authority of the present Com­
mittee. 

The report was accepted. 
Chairman Edward R. Atkinson re­

ported for the Awards Committee. 
Chemists from the Northeastern Sec­
tion will be nominated for all princi­
pal A.C.S. Awards. 

The annual meeting date was set 
for Wednesday, July 17, 1957, at 
4 :00 P.M. It will be held in the Moore 
Room, 6-321, in the Eastman Labora­
tories, M.l.T. 

Under old business, a series of mo­
tions was acted upon to transfer funds 
from the income accounts of the Per­
manent and Publications Trust Funds 
to cover the current operating deficit 
of THE NUCLEUS. 

On motions duly made and sec-
onded, it was 

VOTED: that a sum of $500.00 be 
made available from the income 
account of the Permanent Trust 
Fund for meeting the operating def­
icit of THE NUCLEUS for the 1956-
1957 season. 
VOTED: that the Board of Trus­
tees be authorized to make available 
the sum of $500.00 from the in-

(Please turn to Page 210) 
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BURRELL "For Scientists Everywhere" 

LABORATORY FURNACES 

Model LGH 

For Dependable 

Operation At High 

Temperatures 

Superbly designed and 
built for continuous per­
formance at temperatures 
to 2500°F. Delivered ready 
to plug in and use. 

Ample Insulated Chamber 

With Swing-Aside Door 

for Ease of Access 

Cat. No. 37-428 (115v.) or 37-429 (230v.) 

Price F. 0 . B. Pittsburgh, Pa . .... . . 875.00 

Request Bulletin No. 515 

BURRELL CORPORATION 
Scientific Instruments and Laboratory Supplies 

2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 
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MEETI NG OF THE DIRECTORS 

(Continued from Page 208) 

come account of the Permanent 
Trust Fund for meeting the oper­
ating deficit of THE NUCLEUS for 
the 1956-1957 season. 
VOTED: that a sum of $200.00 be 
made available from the income 
account of the Publications Trust 
Fund for meeting the operating def­
icit of THE NUCLEUS for the 1956-
1957 season. 
VOTED: that the Board of Trus­
tees be authorized to make avail­
able the sum of $200.00 from the 
income account of the Publications 
Trust Fund for meeting the operat­
ing deficit of THE NucLEus for the 
1956-1957 season. 

There being no further business, the 
meeting adjourned at 5 :45 P.M. 

Respectfully submitted, 

RIDGLEY G. SHEPHERD, JR. 
Secretary of the Northeastern 
Section of the American 
Chemical Society. 

NEW DIVISIO N O F INORGANIC 

CHEMISTRY H OLDS SUCCESSFUL 

MEETING AT MIAMI MEETING 

OF A.C.S. 

The new Division of Inorganic 
Chemistry, in its first program at a 
National Meeting of the American 
Chemical Society, gave every indica­
tion that it will grow vigorously in the 
years ahead. Among the high spots of 
its program at Miami were addresses 
by Dr. Glenn T. Seaborg, Nobel Prize 
Laureate, on the "Actinide Elements", 
by Dr. R. S. Nyholm of University 
College, London, on "The Renaissance 
of Inorganic Chemistry and its Future 
Development", and by Dr. Wilhelm 
Klemm, of the University of Munster, 
on "Oxo- and Fluorocomplexes of the 
Transition Elements with Special Ref­
erence to Unusual Oxidation States". 
Dr. Klemm's address was delivered at 
the divisional dinner and followed 
talks by Dr. Roger Williams, President 
of the American Chemical Society, 

210 

VACATION TIME'S BEST FOR 

ovERHAuuNG Microscopes 
Plan your optical repairs 

NOW with WILL 
• Skilled c r a ft s m e n , factory­

trained by B & L. 
• All repairs ca rry WILL guaran­

tee. 

• Loan instruments while yours are 
being repaired. 

• Comprehensive stocks of B & L 
and AO-Spencer microscopes, 
objectives, accessories. 

• Large selection of reconditioned 
microscopes, too. 

Prompt Service Moderate Prices 

WILL CORPORATION 
ROCHESTER 3, N. Y. 

and Dr. John C. Bailar, Jr., Chairman 
of the Division. 

Dr. Seaborg described the investi­
gation which led to the identification 
of Mendelevium on a sample contain­
ing only a few atoms of the element. 
He also described plans for the forma­
tion of elements of atomic number 
greater than 101, perhaps as high as 
107, by methods now being developed 
at the University of California. Drs. 
Seaborg and Nyholm were partici­
pants in a symposium on "The Present 
Status of Inorganic Chemistry" pre­
sided over by Dr. A. Adamson. Other 
speakers on this symposium were Drs. 
H. Taube, L. F. Audrieth, A. B. Burg, 
and E. G. Rochow, who summarized 
recent developments in isotopic studies 
of structure and mechanism, non-aque­
ous solvent systems, borane chemistry, 
and inorganic polymers, respectively. 

Dr. Jacob Kleinberg presided over 
a symposium on "Unfamiliar Oxida­
tion States of the Elements" and Drs. 
D. H . Busch, L. C. W. Baker, and E. 
0. Brimm presided over the general 
sessions. 
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e FISHER 
CASTALOY® 
APPLIANCES* 

CLAMP EASIER! 
Lightweight Castaloy 
Clamps, Holders and Sup­
ports fasten quickly and eas­
ily, are adaptable to a wide 
range of uses. 

HOLD TIGHTER! 
Scientific designing gives 
holding strength without 
jamming or sticking. No 
strain or crushing of deli­
cate glassware. 

SUPPORT MORE! 
Castaloy appliances are en­
gineered like a bridge to dis­
tribute support evenly. 
Special alloy used has ten­
sile strength of 4 7,000 psi. 

tEARN MORE ABOUT TH ESE 
... ______ 42 VERSATILE APPLIANCES 

The Castaloy Bulletin tells all about 
Castal<_>y Chimps, Holders and Sup­
ports, mcludmg the Flexaframe®. Write 
for it. 

e FISHER SCIENTIFIC 
America's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

635 Greenwich Street, New York 14, New York 
For immediate service call University 4-5013 in Boston, Mass. 
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Photcgraph by Fay Foto Service, Boston 

On the occasion of the James Flack Norris Award, May 9, 1957, C. Pauline Burt, 
Jean V. Crawford, Edward R. Atkinson, Avery A. Ashdown, Emma P. Carr, Mary 
L. Sherrill. 

THE JAMES FLACK NORRIS AWARD 

By EDWARD R. ATKINSON 

Introductory remarks at the presentation of the James Flack Norris Award, 
jointly, to Miss Emma Perry Carr and Miss Mary Lura Sherrill, May 9, 1957. 

In presenting the James Flack Norris Award this evening we of the North­
eastern Section are honoring the memory of one of our most distinguished mem­
bers. I suppose that the time will come when it will be appropriate on such an 
occasion for the chairman to review the life and works of Professor Norris. 
Tonight however this is not necessary, for many of us here studied under Pro­
fessor Norris, and were his associates in the activities of the Massachusetts In 
stitute of Technology and of the Northeastern Section of the American Chemi­
cal Society. 

In addition to his well known activities in research, Professor Norris was 
an outstanding teacher, fully aware of the influence which he had on young men 
electing to enter the profession of chemistry. For this reason it was most appro­
priate that to perpetuate the memory of Professor Norris the Northeastern 
Section established this award for outstanding achievement in the teaching of 
chemistry. 

The James Flack Norris Award was made possible by the act of Mrs. 
Norris who gave half the residue of her estate to the Northeastern Section. 
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The nature of the Award and the details of its presentation were established by 
a committee headed by the late Gustavus J . Esselen. The Award is currently 
given each year for "outstanding achievement in the teaching of chemistry, as 
distinguished from research, when demonstrated at college or secondary school 
levels". The first award was made to Professor George Shannon Forbes of 
Harvard in 1951. Subsequent recipients were the late John Xan, Harry N . 
Holmes, and Norris W. Rakestraw. 

The Award is in charge of a committee of seven members, four of whom 
are elected for four year terms by the membership of the Section. The Editor 
of the Journal of Chemical Education is a member of the committee by virtue 
of his position. Two other members of the committee, not members of this 
Section, are elected by the five members mentioned. 

This year for the first time the James Flack Norris award is being made 
jointly to two distinguished chemistry teachers each of whom will receive one 
thousand dollars and a scroll to commemorate this happy occasion. 

THE CITATIONS ENGROSSED ON THE SCROLLS 

EMMA PERRY CARR 

MOUNT HoL YOKE COLLEGE 

SOUTH HADLEY, MASSACHUSETTS 

May 9, 1957 

Jn recognition of forty-one years devoted to the teaching of chemistry at 
Mount Holyoke College; initiating a research program as a vital part of the 
instruction; carrying the spirit of American education to the Institute of Chem­
istry at the National University of Mexico, while on leave in 1944, and con­
tinuing interest in teaching during emeritus years. This award is made, as well, 
for the great stimulus engendered by the team, Carr and Sherrill, in furthering 
the ideals of the New England Association of Chemistry Teachers to enhance 
chemistry education in the secondary schools, and in encouraging, particularly, 
women students, interested in chemistry throughout the world. 

MARY LURA SHERRILL 

MOUNT HOLYOKE COLLEGE 

SOUTH HADLEY, MASSACHUSETTS 

May 9, 1957 

In recognition of forty-four years of active teaching of chemistry and for 
continuing interest during emeritus years. This teaching experience, gained 
first in the South-land with nine years at Randolph-Macon Woman's College, 
was followed by two years at the Woman's College of the University of North 
Carolina and concluded by thirty-three years at Mount Holyoke. This award is 
made also for the great stimulus engendered by the team, Sherrill and Carr, in 
furthering the ideals of the New England Association of Chemistry Teachers in 
enhancing chemistry education in the secondary schools and in encouraging, 
particularly, women students, interested in chemistry throughout the world. 
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EMMA PERRY CARR 

By c. PAULINE BURT 
SMITH COLLEGE 

An address on the occasion of the presentation of the James Flack Norris 
A ward to Emma Perry Carr, by the Northeastern Section of the American 

Chemical Society, Thursday, May 9, 1957 

I was the first graduate student Emma Perry Carr ever taught, and she was 
the first graduate professor I had ever seen. Since that time she has taught 
so many students that she cannot possibly remember that morning as vividly 
as I do. 

This was back in 1914 ("the last year that ever was," as Michael Arlen 
called it), that quiet halcyon period before wars and rumors of wars cut across 
our lives, when it was still possible for college students and college professors 
to withdraw to their ivory laboratorial towers. l had graduated from Pennsyl­
vania College for Women in Pittsburgh the preceding June, and had received an 
appointment as graduate assistant from Mount Holyoke, sight unseen on both 
sides, for I had never seen Mount Holyoke and no one at the college had ever 
seen me. 

The best possible proof that there is no such thing as evolution - in 
spite of Darwin and Scopes - is the Boston and Maine Railroad, which has 
shown no progress since 1880. I should know, for I have travelled by it for 
forty years. It is now, and was then, bad enough in the daytime, but after 
a rattling night I had been decanted at the Holyoke station at six a.m. I made 
my way by trolley car to South Hadley and early in the morning, I sat in Miss 
Carr's waiting room, weary from travel, just a little frightened, waiting for my 
first sight of a graduate professor who - although I knew Miss Carr's sex -
was somehow in my mind to be a terrifying gray-beard. Suddenly there entered 
a tall dark slim young woman with a disarming smile. 

She looked so young - indeed she was so young - that it seemed in­
credible that at the age of 33 she had already become a professor and head of 
the Department of Chemistry, probably the youngest person ever to receive 
such an appointment. At the time I first saw her, she had received her B.S. 
and Ph.D. degrees from the University of Chicago, where she had worked with 
Alexander Smith and Julius Stieglitz, the great teachers of chemistry in that 
generation, whose texts for beginning students, which remained standard for 
many years as we all know, had blazed a new trail and established a point of 
view that looked forward rather than backward and which had the greatest 
possible influence upon the teaching of Chemistry. These were the books Miss 
Carr used in her own leashing; and the new methodology of these two great 
teachers she not only shared but transcended. Their approach and hers were to 
become standard in another generation but it was radical and epoch-making in 
the early years of this century. A newer approach was not to be possible until 
after atomic developments in recent years. 

From the University of Chicago she returned to Mount Holyoke where she 
had already served for three years, and where she was to remain throughout her 
distinguished academic career, a career marked by devotion to the interests of 
the college on which she has conferred such lustre. On occasions she went far 
afield from South Hadley: to work with Professor A. D. Stewart at Queen's 
University in Belfast in 1919; in 1925 to study with Professor Victor Henri at 
the University of Zurich, where she returned in 1929 when she held the Alice 
Freeman Palmer Fellowship of the American Association of University Women. 
Jn 1944 she was visiting Professor at University of Mexico. But always she went 
back to M~mnt Holyoke to carry on a career that combined teaching and re­
search, which to her have never been two ways of life. In our profession, as we 
all know, there are some whose engrossing interest is in research and who con­
sider teaching only a necessary means of earning a livelihood - even an inter-
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ruption to the hours they would prefer to spend in the laboratory; there are 
others whose emphasis is exclusively upon teaching. But Emma Perry Carr 
became the great teacher she was and remained because she knew that the two 
were not separate but integral and inevitable parts of a single whole, and that 
the richest undergraduate teaching comes from those who are carrying on re­
search. I think that there has never been a time during her long administration 
when the younger members of the Mount Holyoke Chemistry Department were 
not active in the laboratory and in the publication of their results; but I am 
sure that as they look back they realize, as did I in that early period, that Miss 
Carr's emphasis upon research was inherent in her conception of what con­
stitutes a great teacher of science. Unlike some scientists who have spent their 
lives in undergraduate colleges, Miss Carr never forgot that the primary function 
of a college is undergraduate education: that the first responsibility of the 
teacher is to teach. 

A great teacher is known not only by her reputation in the academic world 
but by the example she sets to a rising generation. I do not know, and probably 
she does not, the number of her students who have taught Chemistry in 
secondary schools, but I am aware that while she was departmental chairman 
43 of her B.A.'s and 25 of her M.A.'s went on to the Ph.D. Throughout the 
country, in practically every women's college and in many great universities 
they are to be found, the majority of them professors, carrying the torch she 
lighted for them at Mount Holyoke. 

Many first-rate scholars and scientists in undergraduate colleges are in­
terested only in advanced courses in their own highly specialized fields. Miss 
Carr always insisted that the most important of all courses was the elementary 
one, which demanded and should have the benefit of the most experienced 
teachers. Not only did she continue to teach the basic course during her long 
years at Mount Holyoke, but as I came to realize during those early years, she 
was constantly teaching us to teach. I shall never forget that freshman course, 
so vivid, so clear that the young assistant sitting at the end of the front row 
became as instinctively aware of what was necessary in the lecture demonstra­
tion as does the surgical nurse, who can anticipate the surgeon's need without 
a word. Not only were the lectures beautifully organized and lucid, but Miss 
Carr had a peculiar genius for demonstration which I have never seen sur­
passed. Unlike too many teachers, she did not impoverish her students by doing 
too much of their work for them; her demonstrations were quite different from 
the experiments they performed in the laboratory periods. She never took away 
from them the excitement which even a youngster may feel in making a dis­
covery for herself, making the young amateur for a moment one with Ar­
chimedes. 

Her teaching was, of course, not limited to the introductory course. Her 
course in Physical Chemistry was always famous. Here again as seniors she 
found the students whose interest in her subject she had stimulated in the fresh­
man year, and was able to enjoy them again at a more mature level. Again she 
led them in such a way that they shared something of the excitement every 
discoverer experiences for himself. I say she "led" them, and indeed she did. 
Since I have been reminiscing about my recollections of a day in 1914, I find my 
mind going back to a story often told during the First World War, to indicate 
the difference between German and American officers. When zero hour ap­
proached, the German officer shouted: "Go on, boys, I'm behind you." But 
the American officer said quietly: "Come on, boys. Follow me and we'll go over 
the top." In every sense of the word, Emma Perry Carr was a leader of students. 

According to the Mount Holyoke records Miss Carr retired in 1946, but 
those of us who know her are aware that she has never retired: she continued 
to do some teaching when she was needed; she has continued to work on the 
problems of absorption spectra in the ultraviolet which have brought her 
scientific fame. She has devoted her extra-curricular efforts to civic problems 

(Please turn to the next page) 

THE NUCLEUS-June, 19:7 215 



EMMA PERRY CARR 

(Continued from the previous page) 

in South Hadley - to what she herself calls "the four S's : schools, streets, 
sewers and septic tanks." If I were to choose one word in which to express 
the central interest of her distinguished career, I would choose "adsorption". 
The young woman I first saw on that autumn morning back in 1914 had been 
absorbed in her work with Smith and Stieglitz, as later in her research. She 
has been absorbed in her academic life, most of all in her teaching and in her 
students. And in another sense, during all these years those who have sur­
rounded her - young undergraduates, assistants like myself, and colleagues -
have absorbed from her. The light she has cast has been visible light, but to 
many of us it has been also the ultraviolet with which she has worked so long, 
through which she has shown those of us who have tried to follow her not just 
what was the structure of organic substances but what is the structure of the 
substance of a teacher. And so in joining in this tribute to Emma Perry Carr -
great teacher and chemist - I find myself paraphrasing the phrase spoken 
so long ago : "In her light have we seen light." 

SCIENTIFIC RESEARCH IN A LIBERAL ARTS COLLEGE 
By EMMA P. CARR 

MOUNT HOLYOKE C OLLEGE 

The James Flack Norris A ward address, May 9, 1957 

"In a liberal arts college for women, like Mount Holyoke, the primary 
function of the college is undergraduate education and the teacher's first re­
sponsibility is to the undergraduates. The graduate work leading to the M.A. 
degree is offered primarily for the graduate assistants of the department, and 
the research activities of members of the staff are supported and encouraged 
largely because these contribute directly or indirectly to their effectiveness as 
teachers." This was the statement of the educational philosophy and policy of 
the Mount Holyoke Chemistry Department which I gave in an article in the 
Journal of Chemical Education shortly after my retirement from teaching ten 
years ago. I will. not undertake tonight to discuss the many basic problems 
which might well be considered but rather to review briefly the way in which 
teaching and research have been combined over a period of almost forty years 
in one institution and only one department, although it is indeed the policy of 
all of our science departments today. 

I roust ask your indulgence for recounting, in too great detail, my own 
personal experience. My excuse is the request of the Award Committee, 
through its secretary, that my address should be "on some of the most interest­
ing phases of your work at Mount Holyoke." Dr. Ashdown added the further 
suggestion that "it would be desirable to couple the challenge of teaching with 
the growth of your research." 

It is difficult for me to untangle the web of interlocking interests between 
teaching and research and quite impossible to ascribe due credit to the different 
members of the department whose individual and cooperative contributions 
have made possible what success our department has had. I have been rarely 
fortunate in my colleagues and in our length of service together. For thirty 
years I was associated with Dr. Dorothy Hahn, a stimulating teacher of organic 
chemistry and distinguished investigator in the field of hydantoin chemistry; 
the same length of time with Dr. Louisa Stevenson, who contributed more than 
any of us to the teaching renown of the department; twenty-five years with Dr. 
Sherrill and a mere sixteen with Dr. Lucy Pickett. 

Many others have been with us for shorter times and have made valuable 
contributions. Too great stability in a department may at times be a handicap 
but not where the team-work has made possible the carrying out of long-time 
projects both in research and teaching as it has in our department. 
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It is to my undergraduate teachers that I must turn for my initial interest 
in chemistry, my basic principles of teaching and my enthusiasm for research 
as a necessary corollary of effective teaching. My undergraduate work, first at 
Ohio State, then two years at Mount Holyoke followed by two years as lecture 
assistant here, and finally my senior year at The University of Chicago, was 
at a time when the universities were small enough for the undergraduate to 
know and be known by his professors, - a privilege too seldom possible today. 
I was most fortunate during those formative undergraduate years in having 
courses with Professor William McPherson at Ohio State, Professors Nef, 
Stieglitz, McCoy and Alexander Smith at Chicago. 

These were men who exerted a profound influence on the development of 
American chemistry both in teaching and research during the early part of this 
century. Their names and work are less well-known to the chemistry students 
of today and I wish there were time to point out their most significant contri­
butions. Personally, my two and a half years of assisting in Dr. Smith's General 
Chemistry course was responsible in large part for the organization not only of 
our first year chemistry course at Mount Holyoke but also for certain salient 
features of the department organization. He emphasized always the paramount 
importance of the laboratory work in the teaching of beginning chemistry and 
the necessity for having the most experienced teachers conducting the labora­
tory and weekly class discussions. It was rarely that Dr. Smith did not himself 
make the rounds of each laboratory section, asking questions, correcting mis­
conceptions and giving the student a sense of genuine interest and concern for 
his progress. He insisted on the close correlation of lectures with laboratory and 
class discussion. 

Another policy of our department which was modelled directly on Dr. 
Smith's procedure as chairman of the department, was the appointment of a 
trained chemist as an assistant director of the laboratory who was responsible 
for the behind-the-scenes work of the department, - inventory, orders, direc­
tion of student help; in short, the non-teaching responsibilities so vital to the 
efficiency of the department but so time-consuming for the teaching staff. More 
than any other single factor, this arrangement made it possible for members of 
the staff to carry on research in addition to the regular teaching program. 

Finally, Dr. Smith's text-book, Introduction to General inorganic Chem ­
istry , first published in 1906 and continued through many editions and revisions , 
revolutionized the teaching of general chemistry in this country. Based as it 
was on the application of the principles of chemical equilibrium and the newer 
theories of physical chemistry to inorganic chemistry, the Smith texts very 
quickly came into widespread use and the general treatment became the model 
upon which many of the more recent texts were built. The publication of the 
Pauling textbooks represents, in my judgment, the first radical departure from 
the Smith tradition. 

Dr. Stieglitz' treatment of qualitative analysis marked an important de­
parture from the established methods in use at that time. Smith in his General 
Inorganic Chemistry and Stieglitz in his text Elements of Qualitative Chemical 
Analysis were pioneers in applying the theories of Ostwald and Arrhenius, 
Nernst and Van't Hoff to the elementary courses in inorganic chemistry. With 
that background the teaching of college chemistry became to me an exciting 
adventure. 

I returned to Mount Holyoke in 1910 to undertake the administration of 
the department. In the meantime Dr. Dorothy Hahn had joined the department. 
She was a Bryn Mawr alumna and had begun work for the doctorate with Dr. 
E. P. Kohler. She was continuing her research, - the synthesis of certain 
cyclopropane derivatives, - in the Mount Holyoke laboratory. My doctoral 
problem had been in Kinetics but I wanted to take up some type of physico­
chemical research that could be combined with Miss Hahn's synthetic organic 
studies in order that we might give master's degree candidates an introduction 
to research methods in both organic and physical chemistry. 
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The British and continental chemical journals were publishing numerous 
articles on the relation between ultraviolet absorption spectra and the structure 
of organic molecules and it seemed a promising field for our research. At that 
time no work had been reported from any laboratory in this country. I knew 
nothing about the technique except what I had read in the foreign journals but 
we went ahead and ordered our first Hilger spectrograph and began work in 
191 3. I had hoped to go abroad for study but with the outbreak of war in 
1914 this was not possible until 1919 when I worked for a semester with 
A. W. Stewart at Queen's University, Belfast. Our first publication in this field 
was in 1918 and reported results on a series of cyclopropane derivatives pre­
pared by Miss Hahn and also by Dr. Kohler. We owe much to his continued 
interest and encouragement. These earlier measurements were based on quali­
tative methods in general use at that time. The purchase of a new spectrograph 
in 1924 made possible quantitative measurements of intensities and widened the 
scope of our work. This was a valuable tool in studying the structure of fairly 
complex molecules, and in a number of cases where the chemical evidence was 
inconclusive, the spectral measurements gave the clue to the correct structural 
formula. 

The compounds studied were much too complex for any theoretical de­
ductions as to why certain wavelengths of light were absorbed by certain atomic 
groups. We knew that light absorption was associated with unsaturation in the 
molecule, but little was known as to the absorption due to a specific atomic 
grouping. For any theoretical analysis we must use simpler molecules with 
fewer variable factors. Dr. Sherrill and I decided to undertake a joint research 
project, - a systematic study of the characteristic light absorption of one 
chromophoric group, the carbon-carbon double bond. We would prepare in our 
laboratory the simplest possible compounds, the mono-olefins, and would vary 
only one factor at a time, the position of the double bond in the molecule. The 
synthesis and purification of the different hydrocarbons and the measurements 
of their spectra with the quartz spectrograph offered excellent problems for 
honor's and master's degree students. Miss Sherrill began with the preparation 
of the isomeric pentenes. With these six hydrocarbons, we would have two with 
one alkyl substituent on the carbon atoms of the double bond; three with two 
substituents, including the cis- and trans-isomer and one with three. Dr. Frank 
Whitmore supplied the necessary hexene, tetramethylethylene. 

Saturated hydrocarbons are very transparent and in vapor phase transmit 
light almost undiminished in intensity down to 1650 A. The introduction of 
one double bond into the molecule gives a broad region of low intensity ab­
sorption in the quartz ultraviolet and high intensity bands beginning, in the 
mono-olefins, below 2300 A. This is the region which must be investigated for 
data on the simpler organic molecules, but light of these short wavelengths is 
absorbed by the oxygen of the air and by a quartz optical system. Vacuum 
spectroscopy, particularly with organic compounds which are easily decom­
posed, is a quite complicated technique and except for one or two early publi­
cations from German laboratories, no work had been done on organic com­
pounds. It was necessary to work out our own methods. 

In 1929 I was given an A.A.U.W. fellowship and spent the year learning 
what I could about the problems of vacuum spectroscopy. Most of this time I 
was in the laboratory of Professor Victor Henri at the University of ZUrich, 
where I had invaluable experience in helping to set up a new vacuum spectro­
graph. A grant from the National Research Council and Mount Holyoke Col­
lege made possible the purchase of an excellent Hilger fluorite prism spectro­
graph together with auxiliary equipment for the work in vacuum spectroscopy 
in our own laboratory and we embarked on this research adventure in the fall 
of 1931. 
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Thanks to a research grant from the Rockefeller Foundation in 1934, 
Dr. Hildegard Stticklen of the Institute of Physics in Zurich could join our group 
and she was able to give almost full time to the spectrographic work for three 
years. For the others, it was what might be called a "leisure time activity" in 
addition to the usual teaching schedule. Week-ends and holidays went into the 
game in which our student collaborators frequently joined. Dr. Pickett with her 
students had been working on spectrographic problems in the near ultraviolet 
and she began work in the far ultraviolet about 1940. The work on the mono­
olefins had been extended to include di-olefins and cyclic hydrocarbons as well 
as aliphatic when the general program was interrupted for the immediate de­
mands of war work. The spectrographic studies were resumed after the war 
under the able leadership of Dr. Pickett and Dr. Anna J. Harrison and there 
have been great advances both in technique and results over our earlier work 
where the position of the absorption bands could be measured accurately but the 
intensities only estimated. A method for the quantitative measurement of 
intensities of absorption as well as the wavelengths has added much to the value 
for theoretical analysis. 

Probably the most important result of our earlier work was the identifica­
tion of two different types of electronic bands between 2300 and 1600 A in the 
spectra of the 16 mono-olefins which were included in a report published in the 
Journal of Physical Chemistry in 1936. There is a broad band of high intensity 
with a maximum in the region of 1850 - 17 50 A; superimposed on this band is a 
group of narrow diffuse bands of much lower intensity and at longer wavelengths. 
The position of these narrow bands is determined by the immediate environ­
ment of the double bond in the molecule, i.e., the number of alkyl groups 
bound to the carbon atoms of the double bond, and there is a progressive shift 
toward the visible with increasing number of alkyl substituents but the nature 
of the alkyl group has only a slight influence. On the other hand, the position 
of the broad intense band depends on the structure of the molecule as a whole 
and in the mono-olefins seems to be related to the shape of the molecule. In the 
conjugated di-olefins there is very little change in the position of the narrow 
bands but a very large shift toward the visible with the high intensity band. 

Fortunately for our work, Price and Wood in 1935 had measured and 
analyzed the absorption spectrum of ethylene in this far ultraviolet region and 
had classified the group of sharp bands in ethylene which were analogous to 
these narrow diffuse bands in the ethylene derivatives as the first member of a 
Rydberg series, the limit of which is the ionization potential of the molecule. 
The correspondi g bands in the derivatives were therefore classified by us in 
1939 as Rydberg bands, due to a type of transition closely related to atomic 
spectra, while the broad intense band, whose maximum in the mono-olefins is 
at shorter wavelengths, was ascribed to a purely molecular type of transition 
which is characterized by spectoscopists as an N~ V transition. Unfortunately 
this differentiation between the two types of bands has not been generally noted 
by those who have used our results and considerable confusion in the literature 
has grown up in some of the theoretical conclusions which have been drawn. 

Other results of our work are of interest to specialists in the field; I have 
tried in this brief review to sketch only the gradual evolution of what might be 
called a coordinated research program in a college department devoted prima­
rily to teaching. Any success it has achieved is due to departmental cooperation, 
administrative encouragement and, most of all, to the individual contribution 
of each member of the group. 

At the time of my retirement, I was interested in a sort of "stock taking" 
of my twenty years of association with this research project. There were some 
fifty or more honor's papers and master's theses on file in our library; there 
were thirty-five publications by different members of the staff, with their stu­
dent collaborators in the journals of this country and in Europe. More reward-
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ing to the teacher is the interest in research that the students have shown; to 
the investigators there is the excitement and satisfaction that comes from ex­
ploring an almost uncharted area of scientific research and finding certain 
general relationships of fundamental value. 

For myself, the research has added immeasurably to the joy of teaching. 
There is no standard by which to evaluate the reaction on our teaching other 
than the achievements of our graduates and that has been most satisfying. The 
way in which the present staff is carrying on research together with excellent 
undergraduate teaching is evidence enough of their belief in the value of re­
search in a liberal arts college and gives promise of far greater achievement in 
the future than in our past. 

Mount Holyoke inherited an interest in chemistry from the very begnning 
of the institution. Mary Mason Lyon, our Founder, was the first teacher of chem­
istry. Before the opening of the seminary in 183 7 she had taken a course with 
Professor Amos Eaton of Rensselaer to learn, as she said, "a new and unusual 
way of teaching chemistry, where the students perform certain of the experi­
ments themselves." Laboratory work was introduced that first year. At the 
celebration in 1887 of the Fiftieth Anniversary of the founding, Miss Lydia 
White Shattuck, a student of Mary Lyon and herself an outstanding teacher of 
science gave an address on The Seminary and Science in the course of which she 
said: 

Since the instruction of the Seminary has had a scientific trend from 
the beginning, without tendency to convert us into agnostics or infidels; 
since this is a scientific age and we are bound to keep abreast of the 
times, let us press forward along these lines till we find full recognition 
among the colleges of New England. 

That was seventy years ago. Tonight, Miss Sherrill and I are reaping a rich 
reward from that investment of work and wisdom and faith of our pioneer 
teachers; we are sharing beyond our own deservings, in the realization of Miss 
Shattuck's dream of "full recognition among the colleges of New England." 

MARY LURA SHERRILL 
By JEAN v. CRAWFORD 

'\VELLESLEYCOLLEGE 

An address· cm the occasion of the presentation of the James Flac 'Norris Award 
to Mary Lura Sherrill by the Northeastern Section of the American Chemical 

Society, Thursday, May 9, 1957. 

Although Miss Sherrill is not being honored tonight for the degrees she 
has received or the fellowships she has held abroad or as a Garvan medalist, 
perhaps those who have not read the Nu.-::LEus may be interested in a brief 
biography. Miss Sherrill received both her Bachelor of Arts and Master of 
Arts degrees from Randolph-Macon '\Voman's College and her Ph.D. from the 
University of Chicago. 

Practically the whole of Miss Sherrill's career has been devoted to teaching. 
She began her teaching at her Alma Mater immediately after receiving her 
Bachelor's degree. If the esteem in which her colleagues there still hold her 
is any measure of her success, the nine years of teaching at Randolph-Macon 
'\Voman's College were eminently successful. '\Vhenever Miss Sherrill visits the 
College, the red carpet is brought out and the chemistry majors consider it a 
real privilege to be invited to meet her. If by any chance they are not invited 
to meet her, they are quite likely to ask that the organic class be given a cut so 
that they may have coffee with her. After leaving Randolph-Macon '\Voman's 
College, she was an Associate Professor for two years at the '\Voman's College 
of the University of North Carolina, from which she later received an Honorary 
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D.Sc. In 1921, after a year as a chemist at the Edgewood Arsenal, she came to 
Mount Holyoke College, where she continued until her retirement in 1954 and 
where she was Chairman of the Chemistry Department from 1946 to 1954. 

If Beardsley Rum! is correct in a recent statement that the job of the 
administration in a college is to put out fires, not to start them, certainly the 
exact opposite is true for the successful teacher. When one recalls the really 
good teachers one has known and wonders what has made them that, a single 
characteristic seems to be common to all of them - an ability to convey again 
and again an enthusiasm for discovery; that is, good teachers start the fires. 
And for a successful teacher in a liberal arts college this enthusiasm for dis­
covery has to be carried to all levels of intellectual development. This it seems 
to me Miss Sherrill was able to convey in a unique way: to the freshman in­
trigued with atomic structure; to the sophomore trying in vain to find tin in an 
unknown; to the junior encountering mechanisms of organic reactions; to the 
senior honor student undertaking a first piece of research; to the graduate stu­
dent trying to prepare and characterize a new compound; and to the young in­
structor faced by a group of inquisitors for whom no holds are barred. 

Miss Sherrill herself would be the first to say that the enthusiasm for 
discovery will not last long unless the teacher is actively engaged in research. 
The group project which Miss Carr and Miss Sherrill undertook on the ultra­
violet absorption spectra of simple unsaturated hydrocarbons was, I think, 
unique at the time. The carefully purified alkenes needed for the investigation 
were prepared by Miss Sherrill and her senior honor students and graduate stu­
dents. Even freshmen became curious when occasional whoops of joy came 
from the graduate assistants' office and they were soon informed that the 
spectrum showed that the last traces of impurity had been removed and that 
the 2-pentene was finally pure. Although the underclassmen did not have the 
remotest idea of the chemistry involved, they did see the joy of discovery and 
saw also that the result was not the work of one person but of a group working 
together. 

A second group project in which Miss Sherrill and her students engaged 
was a part of a larger investigation, the synthesis of antimalarial drugs co­
ordinated during the war by the O.S.R.D. So far as I know, Mount Holyoke 
College was the only woman's college to have such an O.S.R.D. contract, a 
tribute to Miss Sherrill as a research director. The synthesis of various quina­
zolines was a far cry from Miss Sherrill's earlier interests in the synthesis of 
simple hydrocarbons and the determination of various of their physical proper­
ties, such as dipole moments and ultra-violet and infrared absorption spectra. 
And yet she easily persuaded a sizeable number of recent graduates, candidates 
for the Master's degree and younger members of the teaching staff that the 
synthesis of a quinazoline was exciting enough to compensate for a hot, humid 
summer in the Connecticut Valley- without gasoline. 

That this enthusiasm for discovery carried to the students is evidenced by the 
number of chemistry majors who went on to do advanced work. Out of 153 
majors over a ten-year period from 1937-1946, 47, or 31 % , received advanced 
degrees. In addition to instilling in their students that learning is an adventure, 
both Miss Carr and Miss Sherrill conveyed to them their own love of teaching. 
Concrete evidence of this comes from those who recall the excitement and 
stimulation of the classroom and laboratory but even more strikingly from the 
fact that out of this same group of 153 majors, 19, or 12% , have entered col­
lege teaching. This is a real tribute to the love of teaching that they had seen 
as undergraduates. 

Those who studied under Miss Sherrill may be grateful primarily for her 
enthusiasm for discovery but they are also grateful for her faith in their ability 
to accomplish what seemed to them impossible, for her warmth, for her under­
standing and patience, for her lively sense of humor - and for her southern 
accent, which returned after each visit to North Carolina. And if there is any 
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doubt about Miss Sherrill's devotion to teaching, there is one further example. 
Three years after her retirement she has refused to spend this coming weekend 
in Boston because she wants to be in South Hadley in time to teach an eleven­
o'clock class tomorrow. 

GROUP RESEARCH IN A SMALL DEPARTMENT 

By MARY L. SHERRILL 

MOUNT HOLYOKE COLLEGE 

The James Flack Norris Award address, May 9, 1957 

When the Secretary of the Award Committee wrote me of the Award and 
of the obligation to deliver an address on some phase of my work, he added 
"personally I would like to hear how you coupled a life-long interest in research 
with effective teaching." This was responsible for the very personal approach 
in this talk. 

Dr. Ashdown was far too generous in his implications on both items. Per­
haps a change in emphasis may give a more accurate slant. My primary interest 
has always been in teaching and the research interest developed in the group 
research with the realization of its value to the teaching. Teaching is much 
more than the training in methods, the presentation of facts, the interpretation 
of knowledge. It must stimulate in the student enthusiasm for discovery and an 
awareness of the "adventure of education." Example is a far more potent factor 
with the undergraduate than precept. Nothing is so effective in stimulating inter­
est in a subject as the enthusiasm of a teacher who, himself, is contributing in 
some small way to the advance of knowledge. As far as the other implication 
"a life-long interest in research," this was secondary with me, yet many times I 
was sure that the research for my doctorate was going to be "life-long" even 
beyond the normal "three score years and ten." It stretched over seven years 
during five of which I was doing full-time teaching in the academic year. 

A year's leave of absence from Randolph-Macon gave me five quarters for 
graduat~ study at the University of Chicago (1916-17) and initiated me into 
research. This was the period of World War I and not the ideal time for 
graduate study. The major Professors were deeply involved in war-time prob­
lems and for the novice in research, difficulties seemed insurmountable. A 
synthesis of the barbiturates, then covered by German patents, was my first 
problem. Just as a fairly promising synthesis developed, the German patents 
were seized by our Government and interest in this problem waned. Then a 
synthesis of the esters of methylenedisalicylic acid was undertaken, not a very 
exciting problem but an annoying one. Dr. Stieglitz, on one of his rare visits 
to the research laboratory looked at my sticky material with its odor of oil 
of wintergreen and said, "Miss Sherrill, I did not know that you were making 
chewing gum." This problem was finished in the "spare time" I found at Ran­
dolph-Macon after teaching General Chemistry to 150 students as well as giving 
a course in Qualitative Analysis. Neither problem was adequate for a thesis 
though both were included ultimately in my thesis. Then, due to family respon­
sibilities, I taught two years at the Woman's College of the University of North 
Carolina. At the end of that time I resigned, determined to have full-time re­
search at the University until my degree was achieved. The problem of financ­
ing it was the big question mark. It was then that luck came my way, giving 
me the opportunity of a research position with the Chemical Warfare Service. 
Financially it was a boon and Dr. Stieglitz urged its acceptance. It was under­
stood that any work not "restricted" might be used for my thesis. This was my 
initiation into a group research project, the first, of three, in which I have had 
a share. This was not in the academic area but it taught me some valuable 
lessons both in human relationships and in developing self-confidence. 
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As an Associate Chemist at Edgewood Arsenal (1920-21), I was assigned 
a problem involving a practical synthesis of a non-toxic irritant gas. War-time 
secrecy was still dominant but fortunately, although my problem dealt only 
with the aromatic part of the desired compound, I was cognizant of the problem 
as a whole. Working with a young assistant, we were able in about two months 
to obtain a suitable procedure. On the other hand, a group of five men, all 
of whom had previous industrial experience, were working under the direction 
of a Chemical Warfare Service Captain. This group was handicapped by his 
view that restriction rules demanded that no overall knowledge of the problem 
be divulged. Therefore they were given specific things to do without any under­
standing of relationships. They felt frustrated and there was dissatisfaction in 
the group. When a little later the Captain was transferred, the Research Director 
asked me to take over the entire problem. I hesitated to undertake this as I felt 
it could not work satisfactorily. These men had more practical experience than 
I and it seemed my appointment might be only another frustration . I accepted 
the appointment with the understanding that the men be consulted as to my 
appointment and, then, if they were agreeable to it, that I should discuss the en­
tire problem with them. The project then became a group responsibility. The 
entire atmosphere changed, interest developed, and the work speeded up enor­
mously. Shortly several satisfactory compounds were prepared and tested for 
their effectiveness. When I left in September, morale was high and the research 
was moving ahead. 

During the first years at Mount Holyoke it was possible to complete my 
doctoral thesis based on some of the Edgewood work and to direct the research 
problems of several M.A. candidates. Up to this time practically all my work 
had been in the field of aromatic chemistry. However, my interest was aroused 
by Dr. Carr's spectrographic work and the realization of the importance of the 
simpler aliphatic compounds, especially the alkenes. The years from the mid­
twenties to the early forties were most interesting and satisfying. Then I had a 
part in real group research. The project was well planned by Miss Carr, one 
which enabled the special interests of the group, faculty and student, alike, 
to be shared. The synthesis and purification of the isomeric pentenes and other 
alkenes for absorption spectra measurements in the far ultraviolet, as my oart 
of the program, opened up a variety of problems. It was possible to divide these 
so that honor students and master's candidates could have individual but re­
lated problems. 

It is difficult today to realize the problems we met in the early work. 
Various methods of synthesis for each of the pentenes were tried. The danger 
of rearrangement was quickly evident. There was a lack of knowledge of 
accurate physical constants, widely different values of boiling points, densities 
and indices of refraction were reported by various investigators. The modern 
types of distillation equipment were not available. The first long fractionating 
columns in our laboratory came back with me from Belgium. Also the tech­
nique of azeotropic distillations with absolute methanol or ethanol for freeing 
the hydrocarbons of some impurities was acquired in Brussels. The absorption 
spectrum of the liquid hydrocarbons in the quartz region is very sensitive to the 
oresence of minute traces of impurities such as peroxides, di-olefins, or aromatic 
hydrocarbons. Purity of a given compound was tested by the reproducibility 
of the absorption curve after redistillation of the sample. The distillates were 
collected in an atmosphere of nitrogen but even then speedy spectrograohic 
examination, after purification, was necessary. Jn recent years, present members 
of the Department have made spectrographic measures of purified samples of 
the isomeric pentenes furnished by the American Petroleum Institute. It is very 
gratifying that these spectrographic data agree amazingly well with those ob­
tained from the compounds synthesized in the early thirties. 

The individual students had the challenge of their own problems but each 
was aware of what the others were doing. A spirit of cooperation developed 
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(Continued from the previous page) 

and also a certain amount of healthy competition for achievement. The group 
project made the best use of the limited research time for students and staff 
members. They spelled each other on distillations and shared late night vigils. 

The research work was not limited to the academic year. Often a number 
of students and staff worked through spring vacation. The major members of 
the department worked usually for two of the summer months and some of the 
students joined the group. The students profited not only in the techniques of 
their problems but also in the use of the literature, the organization of their 
honor papers and masters theses and their presentation of the material at sem­
inars. Their interest and later achievement added much to the satisfaction of 
the department. 

The students were not the only ones who profited by the group research. 
Research became an increasing challenge to me. The study of the alkenes led 
me into a study of the addition reactions of the alkenes, the measurement of 
the Dipole-Moments of these derivatives and the Infra-red Spectra ( 1936) of 
the alkenes, increasing the breadth of my research and giving me experience in 
foreign laboratories. 

In World War II it was our good fortune to have an Office of Scientific 
Research and Development grant and for me it was a new field of investigation, 
- the heterocyclic compounds. This was a group research project involving 
groups from many of the Universities and Colleges. The aim of each of the 
groups was to find a really effective anti-malarial drug, better than quinine 
and the other known synthetic drugs. There was close cooperation with the 
chemists and the pharmacologists. The leaders of the various projects met at 
least twice a year and these contacts with some of the most able chemists in 
the country was invaluable to me. Ideas were shared, problems discussed and 
the stimulus was rewarding. The monthly reports of each group's progress 
were most helpful. 

In the department every one cooperated; the staff members gave generously 
of their time. The grant enabled us to have Dr. Margaret Endicott, on a full­
time basis, to help coordinate the work. Without her ever-present help, we 
would not have been able to accomplish what we did. The student interest was 
enormous; they had not only scientific interest but also felt that they were 
contributing in .some small way to war effort. The number of undergraduates 
enrolled in the department was higher than usual and their ability very good. 
Jn the years 1941-46, despite the demand of industry for chemists, a larger 
number of our graduates than usual went into the universities and received 
master's degrees and doctorates. A considerable number of these have con­
tinued in the field; others, though married, have maintained their interest by 
working part time. It is a real joy to see them at the Organic Symposia and 
the A.C.S. meetings aod realize the depth of their scientific interest. 

Group research, in a small department, is interesting, stimulating and more 
productive than any individual project could be in the same length of time. The 
problem must be one that challenges the initiative of each person but leaves 
her free to work out her own ideas. The success, in so small a group depends 
on teamwork toward a definite goal rather than on a leader. There will be diffi­
culties and discouragements and much depends on the personalities of the group 
members and the adaptability of all concerned. The most brilliant intellectuals 
are often the most individualistic. Under the best of conditions, there were 
times when achievements seemed at low ebb and enthusiasm flagged. It was at 
such times that we could depend on Miss Carr, the real catalyst, who never lost 
her confidence in the worthwhileness of the investigation and whose enthusiasm 
and sense of humor could ease the situation and pull us out of the "slough of 
despond." This was true not only with the older members of the group, but also 
with the younger ones. I have a vivid memory of a young graduate student who, 
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after months of work, had finally obtained nearly two liters of material ready 
for the final purification, coming in, joyously, to show her product and turning 
suddenly hit the flash on the stone sink and all was Jost. She tried bravely to 
smile and the next day began all over again. One realized then that she had 
learned more than methods; she had gained the greatest of assets in research, the 
courage to keep on towards the goal. I knew that she could be recommended 
strongly for a graduate fellowship and she justified amply my recommendation. 
To the many cooperators, colleagues, students, graduate and undergraduate, 
I owe any achievements I have made. 

May I take this opportunity to express my appreciation to the Belgian 
American Foundation for the fellowships which made my foreign experience 
possible and for the cooperation and interest shown by the Professors at the 
University of Brussels. Dr. Frank Whitmore gave generously of his interest and 
his ideas and also sent samples of hydrocarbons for comparison. To him and 
his associates at Pennsylvania State University we are deeply indebted. The grant 
from the American Academy of Arts and Sciences enabled me to have a number 
of the alcohols synthesized as initial material for the work in Belgium, thus 
expediting it. I feel, also, although I have no direct knowledge, that this grant 
was sponsored by Dr. Norris and my appreciation is very sincere. 

Photagraph by F ay Foto Service, Boston 

Miss Sherrill and Miss Carr talking with G. Shannon Forbes, first recipient of the 
Norris Award. 
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TEMPERATURE AND CHEMISTRY 

By LARS GUNNAR S!LLEN 

THE ROYAL INSTITUTE OF TECHNOLOGY, STOCKHOLM, SWEDEN 

Resume of an address before the Northeastern Section April 11, 1957 

The concept of temperature may be defined in many ways: from the 
maximum work obtainable on moving a certain quantity of heat from one 
temperature to another, from the average kenetic energy of molecules and from 
the energy of the thermal radiation. 

To grasp the entire conceivable range of temperature, it is convenient to 
use a logarithmic temperature scale (see the figure). 

Temperatures even lower than those given on the scale-down to 10-6 °K 
-may be obtained, perhaps, by demagnetization of matter following orien­
tation of the atomic nuclei in a very strong magnetic field . 

The range of chemistry in the traditional sense - involving the formation 
of molecules, seems to be restricted to the range, 102 °K to 104 °K. However. 
the same equilibrium law holding for chemical reactions - the law of mass 
action - can be applied also to the processes involving ionization of atoms and 
nuclear reactions, which are important at higher temperatures. 

In the equation, in K = ~SIR - ~ H / RT2 , the second term will become 
negligible if T is increased greatly. Consequently, a reaction with increasing 
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disorder (positive ~ S) will be favored if T is increased sufficiently, however 
large the energy requirement ~ H. For this reason, matter will tend to break 
up into smaller and smaller particles with increasing T . 

AUTOMATION IN ANALYTICAL CHEMISTRY 

By CAMERON D. LEWIS 

E. I. ou PONT DE NEMOURS & Co., INc. 

POLYCHEMICALS DEPT., WILMINGTON, DELAWARE 

Summary of address before the Northeastern Section of the American Chemical 
Society, Cambridge, Mass., April 11, 1957 

Practices in Process Development 
A rapidly-increasing variety of analyses is performed in industry around 

the clock by automatic devices. Applications of such "analyzers" in process 
development work demand rugged, reliable and safe instruments much like 
those required in operating plants. Advantages of automatic analyzers, when 
compared to the usual batch methods of analysis, often lie in: speed of analysis, 
quality of data obtained, detection of changes occurring in small intervals, effi­
ciency in gathering of design data, and protection of personnel in hazardous 
areas. Process development may also profitably include the testing of analytical 
instruments proposed for the eventual plant. This is particularly true for analy­
zers which are proposed for use iii automatic control loops. 

Problems in application of automatic analyzers require the cooperative 
skills of analytical chemists, chemical engineers and instrument specialists. In 
particular, the sampling point must be wisely chosen and the composition of the 
sample carefully preserved. Conditions such as pressure, temperature and flow 
must be adjusted to match the needs of the analyzer. Separations are per­
formed and reactions carried out only if necessary, because they add undesired 
complexity of instrumentation. Separations are frequently essential for good 

-trace analysis, however, and newer methods here include the stripping of a 
dissolved gas from a liquid substrate and the scrubbing of a gas by a liquid 
reagent which is selective for one component. 

Of the many automatic analyzers now in the literature or commercially 
available, particular utility has been found for the following: 

1. The Hersch galvanic cell, which determines oxygen at ppm. levels in many 
inert, hydrocarbon and other relatively non-reactive gases; 

2. A similar galvanic cell for measuring hydrogen; 
3. Keidel's electrolytic analyzer for determining moisture at ppm. levels in 

most gases, vapors, and in liquid hydrocarbons; 
4. Non-dispersing infrared analyzers capable of high sensitivity in a wide 

variety of gas analyses, notably in hydrocarbon mixtures; 
5. Spectrophotometers for determinations utilizing monochromatic infrared 

absorption; 
6. A photoelectric analyzer operating in the ultraviolet and visible regions 

and applicable to high- and low-level measurements in certain gases and 
of color, turbidities or aromatic components in liquids; 

7. A process refractometer utilizing a photoelectric null-balance system and 
a differential measurement with excellent temperature compensation, and 
allowing sensitivity to .000004 RI units, for particular utility in simple 
aqueous systems and in control applications; 

8. A mass spectrometer, for process-monitoring in complex mixtures of gases 
and volatiles; 

9. Gas chromatographic apparatus for similar applications; and 
l 0. A continuous analyzer which measures acetic acid in acetic anhydride by 

adaptation of a thermo-analytical titration. 
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In the future, many of the newer instrumental techniques _will be_ ~pplied 
to initial or more widespread uses in automatic analyses. Certam sens1t1ve but 
non-selective methods such as sonimetry and dielectric constant measurement 
may receive wider attention. X-ray and emis.sion methods may lea_d to continu­
ous analyses of solid samples. Methods wh1c~ can be used for mst_antaneous 
multi-component analysis, e.g., nucle~r 1!1agnet1c resonance and modified ~I?ec­
troscopic methods, should find application to complex systems. In add1t1on, 
automatic methods of data handling will facilitate process calculations or 
product compositions and yield data. 

AUTOMATION IN ANALYTICAL CHEMISTRY 

By GORDON D. PATTERSON, JR. 

FILM DEPARTMENT 

E. I. DU PONT DE NEMOURS & Co. , !Ne. 

WILMINGTON, DELAWARE 

Summary of an address before the Northeastern Section of the 
American Chemical Society , April 11 , 1957 

Practices in the Laboratory 
The tremendous growth during the past decade of complex tools to assist 

researchers in solving their problems shows every sign of accelerating indefin­
itely. The aspects in which we are primarily interested now are those which aid 
the chemist or engineer, and more particularly the practicing analytical chem­
ist, in answering the "what" and the "how much" of any sample. Of especial 
concern are the mechanical and electronic devises which have been developed 
to perform the various unit operations involved in any chemical analysis. 

This field is broad enough that it can be, and indeed has been, surveyed 
from several different viewpoints. 

Along with any attempt at classification must go a certain arbitrariness in 
definitions. l define the word automation in the broad sense of involving the 
replacement of any human effort by inanimate means. Some people have limited 
its meaning to manufacturing processes. Actually the modern juke-box is 
essentially just as good an example of automation as is the automatic petroleum 
refinery. Furthermore, I could discuss at length various concepts of analytical 
chemistry without accomplishing my main purpose. So, I will dismiss this 
subject by adopting once again the viewpoint that chemical analysis encom­
passes a very broad range of activities; that is any technique intended to assist 
in finding out how much of what there is in a given chunk of the universe, 
whether it be a few hundred atoms or a distant star. 

Any outline must start with a consideration of what the field has in common 
in all its parts. Every analysis can be regarded as consisting of two major parts: 
namely, operations on (a) the sample and on (b) the desired constituent. 

Both these problems are susceptible to automation. However it is in the 
separation and measurement steps that the most significant advances have been 
made. In this connection it should be pointed out that in the laboratory we 
rarely have a 100 % automatic analysis. Instead the trend has been largely 
(I) to automize the more tedious portions of a procedure or (2) to enable 
measurements which are otherwise impossible (normally by electronic means). 
In assessing where in the laboratory we may profit most from the addition of 
aqtomatic devices, then, we may be guided by considering the potential ad­
vantages: 

1. Measurements are made feasible which are beyond the five senses. 
2. Precision and accuracy may be improved. 
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accuracy equal to many delicate micro 
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NEW! C. P. NITRIC ACID IN THE FIRST 

NONRETURNABLE CASE and BOTTLES! 

No Returns! No Deposits! Now B&A 
brings industry the first practical, low­
cost, "single trip" case for C.P. Nitric 
Acid with nonreturnable bottles. The 
specially designed, wire-bound wood 
box holds six five-pint bottles . . . elimi­
nates deposits, record keeping, the 
trouble of making returns. 

Save Time, Trouble, Money! With this 
"single trip" unit, there are no return 
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turnable units. For most users, the 
modest increased charge on the "single 

trip" case will be more than offset by 
direct freight savings as well as by re­
duced handling and accounting costs. 

Safer, More Convenient! The new B&A 
case is sturdy and strong, yet more 
compact, easier to handle, easier to 
store. Fully complies with ICC specifi­
cation 16A. 

Order Now! The new units are ready 
for shipment from many of B&A's dis­
tributing points, coast to coast. For in­
formation on availability in your area, 
phone or write your nearest B&A office 
listed below. 

"Single trip" fiberboard cases and bottles also available for shipment of: 
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BAKER & ADAMSON® 
Reagents 
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AUTOMATION IN ANALYTICAL CHEMISTRY 
(Continued from Page 228) 

3. Important time-savings may result. 
4. Cost per analysis may be reduced. 

Most important are the first two. We take pH measurements to 0.01 unit 
for granted now-a-days, forgetting that only 2 decades ago, such data consumed 
months of research level effort. The emission spectrograph is a superb example 
of a device which fills both qualitative and quantitative needs whenever appro­
priate elements are involved. 

The latter two items of advantage in laboratory automation are often no 
less important, although we may often de-emphasize them as primary considera­
tions, at least in the research laboratory. Of course, the time and money savings 
which go along with any reduction or replacement of human effort are never 
unimportant. However, it is in the quality control laboratory, where many repe­
titious operations are performed, that automation has a rather obvious place. 
Actually, the cost and time factors may often be the number one considera­
tions. 

Perhaps the most frequent analytical chore in a normal laboratory is the 
weighing operation, the measurement of mass. It is surprising that automatic 
or direct-reading balances were not developed much earlier than they have 
been. Prior to the past decade very little was done, other than in homemade 
prototypes, to bring this about. The use of chainomatic and keyboard-style 
means of semi-automatically placing known weights on one end of the beam 
were steps in the right direction. The use of the vernier scale in various balance 
designs with torsional beams, or reflected light beams off mirrors mounted on 
the beam, have enabled direct reading. Balances involving electrical indication 
of mass may depend on phototubes, but these are generally not amenable to 
rugged semi-routine applications requiring 0.1 mg. precision over wide weight 
ranges. Other electrical approaches involve the use of capacitance variation 
where the dielectric material attached to the beam or pointer moves through an 
electromagnetic field, or where a radioactive source and ionization counter serve 
a function similar to the light source and phototube. Perhaps most promising 
fundamentally is the use of feedback circuits to detect unbalance and restore 
equilibrium, usually through an electromagnetic force. 

Worthy of more than passing comment is the work of Professor Duval and 
his associates in Paris with thermogravimetric analysis. His use and improve­
ments of the Chenenard balance in ascertaining proper drying or ignition tem­
peratures and stabilities of both well-established and new analytical precipitates 
has provided a very decided impetus to further studies elsewhere. It is encour­
aging to see evidence of considerable work of this sort being undertaken at 
various laboratories in the United States. 

Perhaps second only to the measurement of mass in analytical operations 
is the titration. We have here really several problems, including detection of the 
endpoint, actual mechanical addition of the titrant, and measurement of the 
volume added, as well as more minor steps of placing a measured quantity of 
the sample into the titrating flask, of standardizing the titrant and of calculating 
the results etc. 

Electrolytic or coulometric generation of titrants with suitably accurate 
sources of current not only reduces the need for preliminary standardization of 
reagents, but permits continuous or automatic intermittent titration of reac­
tions while they are occurring, or of flowing streams. 

While separations are avoided whenever possible, it is safe to predict that 
they will not only be with us but will increase considerably in the future. The 
most tedious steps in gravimetry often are those of precipitation, filtration and 
washing. Little has been offered us to automize these techniques. Conversely, 
automatic volatilization separations have been accomplished very elegantly. 
Automatic analytical stills are in widespread use, especially in hydrocarbon 
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AUTOMATION IN ANALYTICAL CHEMISTRY 
(Continued from Page 231) 

work. Controlled potential electrolysis is a valuable contribution to improved 
electrodeposition separations. The current fad, of course , is chromatography, 
and the recent popularization of gas chromatography has received much atten­
tion. We have already seen some indications of the power of this tool to achieve 
separations of small quantities of even high-boiling constituents. How else would 
you separate a series containing all members between C12 and C 36? 

Since separations are to be avoided, we are forced to consider what 
measurable physical properties the desired constituent may have which differ 
from the matrix of the sample. Probably the most famous example of a pay-off 
of this line of thinking is Linus Pauling's oxygen analyzer based on the phenom­
enal paramagnetism of oxygen. 

There are many other examples, especially those involving spectrophoto­
metric measurements where specific properties have been sought and found 
which enable direct determination of the unknown material. For example, very 
small double-beam filter photometers capable of fitting on the lobe of a person's 
ear have proven valuable for measuring the oxyhemoglobin content of the 
blood. 

Professor Seaborg was quoted recently as saying 'The day has passed when 
we can expect our scientists to understand every detail of the experimental 
equipment upon which they depend. The housewife is freed from menial tasks 
by a battery of gadgets whose mechanical and electrical design she fails to 
comprehend. Our overburdened scientist should be granted some of the same 
luxury". 

Concerning automatic calculations, the key calculator and strip-chart re­
corders only scratch the surface. We have available to us modest-sized com­
puters versatile enough to handle all problems likely to be encountered in analy­
tical and physical testing control and research, at costs which are moderate, 
compared not only to the man-hours saved, but also when evaluated against the 
extra information obtainable. The important subject of inter-laboratory stan­
dardization calls for this approach. 

In summary, I believe that what some call the "laboratory revolution" will 
continue to be taken advantage of by analytical chemists in the interest of doing 
a better job in the face of increasing challenges. And th~ once-heard semi­
facetious cry of running the thesis or a progress report direct1y off a recorder 
need not phase us! 
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a·rnstead 

Hinged door with radial locking arms 
. . . preferred in laboratories when 
full access is desired for loading of 
trays etc. All-welded in single or 
double wall construction ... Double 
wall models can be equipped with 
automatic cycle controls as optional 
accessory. 

Barnstead Features: 
• Monel or Stainless Steel plus all­

welded rivetless construction. 

• Upper shelf in two sections to ac­
commodate tall flasks. 

• Safety device locks door handle -
cannot be released until pressure in 
chamber is exhausted. 

• Thick body insulation with Stain­
less Steel finishing jackets. 

BOWE & FRENCH, INC. 
LABORATORY SUPPLY DIVISION 
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NEW ENGLAND ASSOCIATION OF CHEMISTRY TEACHERS 

Nineteenth Summer Conference 

August 19-24, 1957 

The conference will be held at Colby College, Waterville, Maine. On this 
college campus, not far from Great Pond and Belgrade Lakes, there will be an 
excellent opportunity to combine the pleasures of a vacation with the challenge 
of a good technical program. An outline of the events of the week foll ows. 

Monday evening 
"Greetings," Julius B. Bixler, President of Colby College 
"Industrial Research and the Public Welfare," Miles J. Martin, General Elec­

tric Research Laboratory. 
Tuesday morning 

"Closed Circuit TV," Grant W. Smith, Pennsylvania State University. 
"Inductive Chemistry at the Secondary Level." Sister Ernestine Marie, 

S.C.H., Msgr. Ryan Memorial High, Dorchester, Mass. 
"The Training of Students for Graduate Work in Chemistry," Evans B. Reid, 

Colby College. 
Tuesday afternoon 

"The Role of Chemistry in Modern Metallurgical Engineering," Arthur A. 
Burr, Rensselaer Polytechnic Institute. 

"Classification and Chemistry of the Elements in Terms of Electron Struc­
ture," Arthur N . Wrigley, Eastern Regional Research Laboratory. 

Tuesday evening 

"Colors of Life," Alsoph H. Corwin, The Johns Hopkins University. 
Wednesday morning 

"The Present Status of Geochronometry," Wallace Broeker, Columbia Uni­
versity. 

"Scientific Manpower Problems," Harry F. Lewis, The Institute of Paper 
Chemistry. 

Wednesday afternoon and evening 

Trip: Keyes Fibre G::o., Plastic Molding, Waterville, Maine or C. F. H ath­
away Co., Shirt Manufacture, Waterville; Picnic; Theatre Party. 

Thursday morning 

Symposium, "Atomic Structure and Chemical Reactivity." 
"Covalent and Ionic Binding," Donald C. Gregg, University of Vermont. 
"Redox Reactions and Electrochemistry," John A. Timm, Simmons College. 
"Periodic Table," Harry H. Sisler, University of Florida. 

Thursday afternoon 

Each of the symposium speakers will conduct discussion meetings on his 
topic, in two Sections. 

Thursday evening 

"Synthetic Sapphires 
Air Products Co. 

Friday morning 

From Gems to Industry," A. K. Seemann, -Linde 

"The Development of New Products for the Pharmaceutical Industry," 
Frederick J. Pilgrim, Charles Pfizer Co., Inc. 

"The Role of Chemistry in the Development of Methods for Utilization of 
Nuclear Energy." He~bert M. Clark, Rensselaer Polytechnic Institute. 

Friday afternoon 

"Chemistry in the Manufacture of Modern Gasoline," Charles N. Kimberlin, 
Jr., Esso Research Laboratories, Baton Rouge, Louisiana. 

Friday evening 

"A Century of High School Science," Sidney Rosen, Brandeis U niversity. 
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