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Beckman Spinco Model 120 

AMINO ACID ANALYZER 

By providing automatic instrumentation for the 
Spackman-Stein-Moore technique of amino acid 
chromatography, the Model 120 Amino Acid Analyzer 
has proved an invaluable aid to the protein chemist. 

More than fifty Spinco Analyzers are now in service 
in laboratories throughout the United States. 
Savings in time and labor have been so significant 
that many of the instruments are operated seven days 
a week. One laboratory reports 180 complete 
24-hour analyses in the first 7 months of operation 
... another, 125 analyses in 135 days. 

As with all Spinco instruments, installation, operator 
training, and service are included at no extra cost. 

If your research involves quantitating amino acids 
and related compounds, we would be happy to send 
you literature on the Model 120 Analyzer, and to 
keep you up-to-date on our developments in 
ion-exchange chromatography. Write Spinco Division, 
Beckman Instruments, Inc., Palo Alto 5, California. 

_ ~ ~~ 
~~~~~~~~~~~~ i Al 
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iference: D. H. Spackman, W. H. Stein, and S. Moore, 

Automatic Recording Apparatus for use in the Chromatography 
'Amino Acids", Anal. Chem., 30,1190-1206,1958. 

Beckman/ Spinco Division 
Beckman Instruments, Inc. 
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Results are reproducible to better than 3 percent. 
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* No nosepiece! 
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* No image jump! 
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Meetings 
Society in the Ancient Near East 

On 4-7 Dec. 1958, a symposium was 
held in the Oriental Institute of the Uni- 
versity of Chicago, on "The Expansion 
of Society in the Ancient Near East and 
its Cultural Implications." There were 
some 70 invited participants, of whom 
20 represented other institutions in this 
country and institutions abroad. About 
half of the group were scholars whose 
competence lay in the natural and social 
sciences and in the culture-historical se- 
quences of areas other than those of the 
ancient Near East. The remainder of the 

group consisted of specialists in the ar- 
cheology, philology, and culture-history 
of the eastern end of the Mediterranean 
in pre-Greek, Greco-Roman, and Is- 
lamic times. 

The symposium included a series of 
general background papers prepared by 
Robert M. Adams, Robert J. Braidwood, 
Mircea Eliade, I. J. Gelb, David Grene, 
G. E. von Grunebaum, Clyde Kluck- 
hohn, Karl Polanyi, Max Rheinstein, 
Otto von Simson, and Milton Singer, re- 
spectively. There were introductory and 
concluding addresses by Lewis Mum- 
ford. The six sessions dealt with the 
background for the expansion of society 
in the Vlluvium and the upland of the 
Near East, with the development of cul- 

ture in the national states, and with the 
development of cultures in the grcat em- 
pires. Discussion leaders included R. M. 
Adams, N. Glueck, I. P. H. Jacobsen, B. 
Landsberger, J. A. Wilson, H. Guter- 
bock, and C. H. Kraeling. 

It has been traditional for scholars 
concerned with the ancient Near East 
to restrict their studies to their own area 
of competence. The success of the sym- 
posium rested in fair part on the fact 
that these traditional scholarly concerns 
were communicated to and drew fruit- 
ful discussion from interested colleagues 
in the natural and social sciences and 
from culture-historians concerned with 
other areas of the Old and New Worlds. 
As the symposium progressed, the ex- 
pansion of society and the appearance 
and development of urban civilization in 
the ancient Near East came to be seen 
against a broad background of general 
phenomena in both natural and cultural 
history. 

Given the present order of incomplete- 
ness of knowledge, it was natural that 
there were more new problems raised 
than old problems solved. The impor- 
tance of the symposium rests in its 
success as a means of bringing about 
cross-disciplinary communication. The 
proceedings of the symposium will be 
published by the Oriental Institute as 
soon as practicable. 

CARL H. KRAELING. 

Oriental Institute, 
University of Chicago, Chicago, Illinois 

Pan American Medical Congress to 
Include Space-Medicine Section 

The next congress of the Pan Ameri- 
can Medical Association, 745 Fifth Ave., 
New York 22, N.Y., is to be held in 
Mexico City, from 2 May to 11 May 
1960. Some 5000 physicians from the 22 
American nations are expected to at- 
tend. The scientific program of the con- 
gress, through its 48 different medical 
sections, will include all branches of 
medicine and surgery; also a section on 
dentistry. The congress will also have 
scientific and commercial exhibits, pan- 
els on special subjects, medical motion 
pictures, and closed-circuit television 
demonstrations of surgical and dental 
techniques. There will be some new sec- 
tions, such as a section on hematology, 
a section on general medical practice, 
and-of special interest-a section on 
space medicine. 

Major General Otis 0. Benson, Jr., 
commandant of the School of Aviation 
Medicine, Randolph Air Force Base, 
Tex., has been named president of the 
space-medicine section, and S. Fred 
Singer, professor of physics at the Uni- 
versity of Maryland, is secretary. The 
Latin American chairnan of the sec- 
tion is Col. Raul Torres y. Prieto, M.C., 

Identification of Micron and Submicron 
Particles. 
Techniques are described for identification and 
size estimation of water or acid-soluble atmos- 
pheric particles. After collection, MF filter is 
placed on appropriate reagent solution (from 3 
to 20 minutes). Filters are then washed, dried, 
mounted and microscopically examined (dark 
field) for characteristic reaction "spots." Reagents 
and spot characteristics are given. 

Lodge, J. P., Jr., Tufts, B. J. 
Tellus 

VIl, 1956, 2 

Methods for the Evaluation of Pasteuri- 
zation. 
Two methods, one enzymatic and one microbio- 
logical, are described to test beer for adequacy 
of the pasteurization received. The second method 
uses an HA Millipore filter to retain all organisms 
from a beer sample. Yeast colonies will develop 
on the MF in 36 to 48 hours on hopped wort at 
230C. Lactobacilli and pediococci develop on the 
MF in 6 to 14 days on hopped wort agar in CO2 
atmosphere at 230C. 

Haas, G. J., Fleischman, A. I. 
Wallerstein Laboratory Communications 

N, 
XX:68, March, 1957 

S;~~7 . . ......... 4X;. 

Use of Membrane Filters In the Measure- 
ment of Biological Incorporation of 
Radioactive Isotopes. 
A technique is presented for accurately estimat- 
ing by direct radiation counting the total isotope 
incorporation into metabolizing cells. After ex- 
posure to the labeled substrate (C 1402) the cells 
are killed, transferred to 10-20 ml. H20, and 
filtered through a 1" HA Millipore filter. After 
flushing and drying, the MF is introduced into a 
gas-flow chamber for direct counting of B radia- 
tion from the dry cells. 

Atkinson, D. E., McFadden, B. A. 
Journal Bacteriology, 7 1:1:123-24, 1956 

Critical Comparison of Collection Efficien- 
cies of Commonly Used Aerosol Sampling 
Devices. 
The extent to which the theory of collection tech- 
niques could be applied to commonly-used field 
instruments has been determined. Instruments in- 
cluded sedimentation chambers, MSA electric 
precipitator, Greenberg-Smith impinger,Millipore 
Filters, Cassella thermal precipitator and an im- 
pactor. Collection efficiencies for MF's were 
greater than 99% for all aerosols. Glycerol aero- 
sols were collected at greater than 99.995% 
with the MF - the limit of measurement. 

Schadt, C., Cadle, R. D. 
Analytical Chemistry, 29:6:864-68, June, 1957 

.. 
. 
* . *X ........ABSOLUTE SURFACE RETENTION OF 

* *-. t*- * } ALL PARTICLES LARGER THAN PORE $IZE 
Particles screened from liquids or gases lie 

* \/; D directly on the surface of the Millipore filter 
- in a single plane - where they may be 
readily examined or tested. Fluids cleaned 
with 100% cut-off at specific pore size. 

' ---------- 0 @50 million capillary pores of precise size per sq. 
Attach This cm. of surface area. 

to Your Letterhead I 0 Absolute surface retention of all particles larger 
Send catalog, price list and tech- I than pore size. 
nical bibliography. My principal I 0 Pores are 80%o of total filter volume, permitting 
fields of interest are: ......... high flow rates. 

sign your name and mail to I * Heat and chemical resistance characteristics typical 

Millipore I of esters of cellulose. 
FILTER CORPORATION 0 Filter becomes completely transparent for micros- 

Dept. S, Bedford, Mansachusetts l copy by applying immersion oiL 

- - _- _ _ __ __ __a Ten -orosi*tv erades from 0.01 u to 5.0 u. 
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"FLUOREX" 
unit with REICHERT 

"BIOZET" Microscope 
and Photo-Micrographic 

Accessories. 

The "FLUOREX" unit may also be used with 
microscopes of other makes. 

"ZETOPAN" 
UNIVERSAL RESEARCH 

... . . ;....... 
.= l s 0 + Microscope 

For unlimited versatility with two light 
sources and instantaneous transition to 
Fluorescent Microscopy. 

For full details and specifications write or phone... 

WILLIAM J. HACKER & CO., INC. 
P.O. BOX 646 

WEST CALDWELL, N.J. 

CApitol 6-8450 

NEW Revisions from 

McGRAW-HILL 

PRINCIPLES OF BIOCHEMISTRY 
Second Edition 

Abraham White, Ph.D.; Philip Handler, Ph.D.; 
Emil L. Smith, Ph.D.; 

DeWitt Stetten, Jr., M.D., Ph.D. 

This new second edition is an exceptionally mod- 
ern, well-balanced presentation, emphasizing the 
fundamental principles and concepts of biochem- 
istry. Particular consideration is accorded to the 
mechanisms of, and factors influencing, the bio- 
logical reactions where they are known. As a result 
of important new advances in the field of metabo- 
lism and endocrinology, these chapters have been 
completely rewritten in line with the rapid ad- 
vances in these fields. The material on cell struc- 
ture, formerly in the opening chapter, has been 
expanded into a fuller treatment of biochemical 
architecture of the liver. 

1048 pp., 6 x 9, illus., $15.00 

ANALYTICAL CYTOLOGY 
Second Edition 

Edited by Robert C. Mellors, M.D., Ph.D. 

This volume is designed to serve as a reference book 
for research workers, professors, graduate and ad- 
vanced undergraduate students in the biological 
and medical sciences. A new chapter has been 
added on the technique and application of the 
fluorescent antibody method, one of the major 
advances in microscopic methodology. A new chap- 
ter has also been added dealing with the intra- 
cellular localization of chemical constituents pre- 
senting the integrative synthesis of biomorphology 
and biochemistry-a major achievement of ana- 
lytical cytology. 

518 pp., 6 x 9, illus., $17.50 

,.,... t...... 

The Blakiston Division McGraw-Hill Book Co., Inc. 
330 W. 42nd Street New York 36, N.Y. 

You may send me on approval: 
a White et al: PRINCIPLES OF BIOCHEMISTRY ...... $15.00 

Ea Mellors: ANALYTICAL CYTOLOGY ........ .......... $17.50 

NAME ... ................................................. 

ADDRESS........................... 

CITY .. ZONE. ... STATE .. S. 6/59 
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TO ANALYTICAL CHEMISTS 
If you are an analytical chemist, 
this handy, desk-size S&S Filtra- 
tion Chart belongs in your 
laboratory. 
Analytical laboratories have long 
been familiar with standardized 
high-quality S&S Analytical 
Filter Papers. 
Now, here is complete data on 
the relative retention values of 
S&S Analytical Filter Papers, and 
other brands, in convenient size 
for ready reference. This data 
makes it possible to tell at a 
glance which grade of paper to 
select for a given analysis. 
Send for your valuable, free S&S 
Filtration Chart. Act nowl Use 
the handy coupon belowl 

S&S ULTRA FILTERS 
S&S dual-purpose ultra filters- 
smooth-surfaced membranes pos- 
sessing extremely uniform micro- 
structure-are ideal for filtration of 
colloids, proteins, and micro-organ- 
isms, as well as dialysis and osmosis. 
Mail coupon below for your free 
S&S Ultra Filter Catalog. 

MAIL THIS COUPON TODAY 

I S CARL SCHLEICHER & SCHUELL CO. I 
Keene, New Hampshire, Dept, S-69 U 

Send mie your FREE 3 
C S&S Filtration Chart 
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surgeon general of the Mexican Air 
Force, while Brig. Gen. Donald D. 
Flickinger, staff surgeon and director of 
life sciences, Air Research and Develop- 
ment Command, is North American 
chairman. 

Semiconductor Surfaces 

A conference on semiconductor sur- 
faces will be held at the U.S. Naval 
Ordnance Laboratory, White Oak, Silver 
Spring, Md., 3-4 December, under the 
sponsorship of NOL and the Office of 
Naval Research. Papers are invited on 
the following subjects: clean germanium 
and silicon surfaces, etched and chemi- 
cally treated germanium and silicon sur- 
faces, theory of surface properties, sur- 
face chemistry, and new experimental 
approaches. The proceedings will be 
published. Those interested in attending 
the conference or in submitting papers 
may write for information to the chair- 
man of the steering committee, Dr. J. N. 
Zemel, U.S. Naval Ordnance Labora- 
tory, White Oak, Silver Spring, Md. 

Summer Biological Symposium 

"Cell Structure and Function" will be 
the theme of the tenth annual Biologi- 
cal Symposium, to be held 6-8 July at 
the University of Michigan under the 
auspices of the division of biological sci- 
ences. Five prominent scientists from 
this country and abroad have been in- 
vited to discuss their recent work in this 
field. They are S. Granick and George 
E. Palade of the Rockefeller Institute 
for Medical Research; H. E. Huxley of 
the department of biophysics, University 
College, London; Hans Ris of the De- 
partment of zoology, University of Wis- 
consin; and C. F. Robinow of the Fac- 
ulty of Medicine, University of Western 
Ontario. For information about housing 
and other details, communicate with Dr. 
John M. Allen of the Department of 
Zoology, University of Michigan, Ann 
Arbor, Mich. 

Forthcoming Events 

July 

19-24. American Crystallographic As- 
soc., Ithaca, N.Y. (J. Waser, Rice Inst., 
Houston 5, Tex.) 

19-25. Pediatrics, 9th intern. cong., 
Montreal, Canada. (R. L. Denton, P.O. 
Box 215, Westmount, Montreal 6.) 

20-26. Radiation and Atmospheric 
Ozone, joint symp., by Intern. Union of 
Geodesy and Geophysics and World Mete- 
orological Organization, Oxford, England. 
(WMO, Campagne Rigot, 1, avenue de 
la Paix, Geneva, Switzerland. ) 

22-23. Rocky Mountain Cancer Conf., 
Denver, Colo. (N. Paul Isbell, 835 Re- 
public Bldg., Denver 2. ) 

23-30. Radiology, 9th intern. cong., 
Munich, Germany. (Sekretariat des 9 In- 
ternationalen Kongresses fur Radiologie, 
Reitmorstrasse 29, Munich 22.) 

26-30. International Psychoanalytical 
Assoc., Copenhagen, Denmark. (Miss P. 
King, 37 Albion St., London, W.2, 

27-4. International Federation of 
Translators, Bad Godesberg, Germany. 
(Dritter Internationaler FIT-Kongress, 
Kongress Sekretariat, Bundesverband der 
Dolmetscher und Vbersetzer e. V. (BDV) 
Hausdorfstrasse 2, Bonn, Germany.) 

30-31. Computers and Data Processing, 
6th annual symp., Estes Park, Colo. (W. 
H. Eichelberger, Denver Research Inst., 
Univ. of Denver, Denver 10, Colo.) 

August 

1-8. World Congress of Esperantists, 
44th, Warsaw, Poland. (Office of Intern. 
Conferences, Dept. of State, Washington 
25.) 

4-5. American Astronautical Soc., 2nd 
annual western, Los Angeles, Calif. (A. P. 
Mayernik, AAS, 6708 53 Rd., Maspeth 
78, N.Y.) 

6-8. Human Pituitary Hormones, col- 
loquium (by invitation only), Buenos 
Aires, Argentina. (G. E. W. Wolsten- 
holme, Ciba Foundation, 41 Portland 
Place, London W.2, England.) 

9-12. American Soc. of Mechanical 
Engineers (Heat Transfer Div.), conf., 
Storrs, Conn. (D. B. MacDougall, ASME, 
29 West 39 St., New York 18.) 

9-15. Physiological Sciences, 21st in- 
tern. cong., Buenos Aires, Argentina. (C. 
F. Schmidt, Univ. of Pennsylvania School 
of Medicine, Philadelphia 4.) 

10-13. National Medical Assoc., De- 
troit, Mich. (J. T. Givens, 1108 Church 
St., Norfolk, Va.) 

10-13. Society of Automotive Engineers, 
natl. West Coast meeting, Vancouver, 
B.C., Canada. (R. W. Crory, Meetings 
Operation Dept., SAE, 485 Lexington 
Ave., New York 17.) 

16-19. Botanical Nomenclature, discus- 
sions (Intern. Bureau for Plant Taxon- 
omy and N6menclature), Montreal, Can- 
ada. (J. Rousseau, Natl. Museum, Ottawa, 
Canada.) 

16-21. American Pharmaceutical As- 
s6c., Cincinnati, Ohio. (R. P. Fischelis, 
APA, 2215 Constitution Ave., NW, Wash- 
ington 7.) 

17. Ultrasonics, natl. symp., San Fran- 
cisco, Calif. (L. G. Cumming, Inst. of 
Radio Engineers, 1 E. 79 St., New York 
21.) 

17-21. Pacific Southwest Assoc. of 
Chemistry Teachers, Pacific Grove, Calif. 
(W. A. Craig, 416 N. Citrus Ave., Los 
Angeles 36, Calif.) 

17-22. Logopedics and Phoniatrics, 
11th intern. cong., London, England. 
(Miss P. Carter, 46 Canonbury Square, 
London N.1, England.) 

19-26. Refrigeration, 10th intern. cong., 
Copenhagen, Denmark. (M. Kondrup, 
Danish Natl. Committee, Intern. Congress 
of Refrigeration, P.O. Box 57, Roskilde, 
Denmark. ) 

19-29. Botanical Cong., 9th intern., 
Montreal, Canada. (C. Frankton, Secre- 
tary-General, 9th Intern. Botanical Cong., 
Science Service Bldg., Ottawa, Ontario, 
Canada. ) 
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19-29. International Assoc. of Wood 
Anatomists, Montreal, Canada. (IAWA, 
Laboratorium fur Holzforschung E.T.H. 
Universitatstrasse 2, Zurich, Switzerland.) 

19-29. Mycological Soc. of America, 
Montreal, Canada. (E. S. Beneke, Dept. 
of Botany and Plant Pathology, Michigan 
State Univ., E. Lansing.) 

19-29. Phycological Soc. of America, 
Montreal, Canada. (W. A. Daily, Dept. of 
Botany, Butler Univ., Indianapolis 7, 
Ind.) 

20-22. Rocky Mountain Radiological 
Soc., Denver, Colo. (J. H. Freed, 4200 
E. Ninth Ave., Denver 20.) 

20-25. Chemical Thermodynamics, 
symp., Wattens, Austria. (F. Vorlinder, 
Deutsche Bunsen-Gesellschaft, Carl-Bosh- 
Haus, Varrentrappstrasse, 40-42, Frank- 
fort a.M., Germany.) 

20-27. Therapeutics, symp., Gardone, 
Italy. (R. Morf, c/o Sandoz S.A., Basel 
13, Switzerland.) 

20-2. Limnological Cong., 14th intern., 
Vienna and Salzburg, Austria. (Secretary, 
14th Intern. Limnological Congress, Bio- 
logische Station, Lunz am See, Austria.) 

23-26. American Farm Economic As- 
soc., Ithaca, N.Y. (C. D. Kearl, Dept. of 
Agricultural Economics, Warren Hall, 
Cornell Univ., Ithaca.) 

23-27. Veterinary Medicine, 3rd Pan- 
American Cong., Kansas City, Mo. (B. D. 
Blood, Pan-American Congresses of Vet- 
erinary Medicine, P.O. Box 99, Azuk, 
Buenos Aires Province, Argentina.) 

24-26. American Accounting Assoc., 
Boulder, Colo. (C. Cox, 437 Hagerty Hall, 
Ohio State Univ., Columbus 10.) 

24-26. Anti-Submarine Warfare (clas- 
sified), symp., San Diego, Calif. (R. R. 
Dexter, Inst. of the Aeronautical Sciences, 
2 E. 64 St., New York 21.) 

24-26. Dynamics of Conducting Fluids, 
(American Rocket Soc., and Northwest- 
ern Univ.), Evanston, Ill. (J. J. Harford, 
ARS, 500 Fifth Ave., New York 36.) 

24-27. American Hospital Assoc., New 
York, N.Y. (E. L. Crosby, 18 E. Division 
St., Chicago, Ill.) 

24-28. Australian and New Zealand 
Assoc. for the Advancement of Science, 
34th cong., Perth, Western Australia. (J. 
R. A. McMillan, Science House, 157 
Gloucester St., Sydney, Australia.) 

24-29. Infrared Spectroscopy Inst., 10th 
annual, Nashville, Tenn. (N. Fuson, Di- 
rector, Infrared Spectroscopy, Fisk Univ., 
Nashville 8.) 

24-29. International Assoc. for Hydrau- 
lic Research, cong., Montreal, Canada. 
(IAHR, c/o Laboratoire Hydraulique, 
Raam 61, Delft, Netherlands.) 

24-29. Ionization Phenomena in Gases, 
4th intern. conf., Upsala, Sweden. (A. 
Nilsson, Secretary-General, Inst. of Phys- 
ics, Upsala, Sweden.) 

24-29. Polarography, 2nd intern. cong., 
Cambridge, England. (Mrs. B. Lamb, 
Chemistry Lab., Evershed & Vignoles, 
Corner of Iveagh Ave., N. Circular Rd., 
London N.W.10, England.) 

24-30. Modern Systems for Detecting 
and -Evaluating Optical Radiation (In- 
tern. Optical Commission), symp., Stock- 
holm, Sweden. ( S. S. Ballard, Dept. of 
Physics, Univ. of Florida, Gainesville. ) 

25-27. Petroleum Industry Conf., AIEE, 
Long Beach, Calif. (N. S. Hibshman, 
AIEE, 33 W. 39 St., New York 18.) 

"A simple method is the practical path to precision" 

most practical 

p11 meter 

evecr made 

COMPAX is so simple, so extremely easy to use, 
that you'll wonder why all pH meters aren't made 
this way. 

The ingenious COMPAX design employs 
ultra-modern components to save space, main- 
tenance and your operating time. You use one con- 
trol, read from a dial, work with handy Coleman 
Electrodes. Precision is 0.02 pH. 

Make no mistake . . . this is not a short-cut 
portable. COMPAX'S high efficiency and low cost 
(only $200.00) are the result of modern engineer- 
ing for mass production. 

Skeptical? . v . Try it before you buy it! 
Clip this coupon to your letterhead and mail to 
us for a free trial. No strings attached. 

COLBMNN 
INSTRUMN4TS 

Coleman Instruments Inc., Dept. S, Maywood, Illinois 

El Send me a Compax for a 10-day free trial. 
LI I would like more information on the Compax. 

Name 

Company 
Address 

City Zone State 
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25-28. Alaskan Science Conf., Alaskan 
Div., AAAS, 10th, Juneau. (N. J. Wili- 
movsky, Bur. of Commercial Fisheries, Box 
2021, Juneau.) 

25-28. American Dietetic Assoc., 42nd 
annual, Los Angeles, Calif. (Miss R. M. 
Yakel, ADA, 620 N. Michigan Ave., Chi- 
cago 1 1, Ill.) 

25-30. American Ornithologists' Union, 
Regina, Saskatchewan, Canada. (H. G. 
Deignan, Div. of Birds, U.S. National 
Museum, Washington 25.) 

26-29. International Assoc. of Milk 
and Food Sanitarians, Glenwood Springs, 
Colo. (V. T. Foley, Health Dept., Kansas 
City, Mo.) 

26-29. International Union of Pure and 
Applied Chemistry, 20th conf., Munich, 
Germany. (Div. of Chemistry and Chemi- 
cal Technology, Natl. Research Council, 
Washington 25.) 

27-29. American Assoc. of Clinical 
Chemists, 11th annual, Cleveland, Ohio. 
(A. Hainline, Jr., AACC, Cleveland Clinic 
Foundation, 2020 E. 93 St., Cleveland 6.) 

27-29. American Physical Soc., Hawaii. 
(K. K. Darrow, APS, Columbia Univ., 
New York 27.) 

28-29. Weather Modification (with 
American Soc. of Civil Engineers), conf., 
Denver. Colo. (H. G. Houghton, AMS, 
Dept. of Meteorology, Massachusetts Inst. 
of Technology, Cambridge 39, Mass.) 

28-30. American Folklore Soc., annual, 
Albany and Cooperstown, N.Y. (MacE. 
Leach. 110 Bennett Hall, Univ. of Penn- 
sylvania, Philadelphia 4.) 

28-31. Astronomical League, Denver, 
Colo. (R. Dakin, 720 Victor Rd., Pitts- 
ford, N.Y.) 

28-4. International Union for Scientific 
Study of Population, cong., Vienna, Aus- 

tria. (F. Lorimer, Dept. of Sociology, 
American Univ., Washington, D.C.) 

30-3. American Inst. of Biological Sci- 
ences, annual, University Park, Pa. (H. T. 
Cox, AIBS, 2000 P St., NW, Washington 
6.) 

The following 17 meetings are being 
held in conjunction with the AIBS mect- 
ing at University Park, Pa. 

American Microscopical Soc. (T. H. 
Cheng, Dept. of Zoology and Entomology, 
Pennsylvania State Univ., University 
Park.) 

American Phytopathological Soc. (J. E. 
Livingston, Dept. of Botany and Plant 
Pathology, Pennsylvania State Univ., Uni- 
versity Park.) 

American Soc. for Horticultural Sci- 
ence. (R. E. Larson, Dept. of Horticul- 
ture, Pennsylvania State Univ., University 
Park.) 

American Soc. of Human Genetics. (C. 
C. Li, Graduate School of Public Health, 
Univ. of Pittsburgh, Pa.) 

American Soc. of Limnology and Ocean- 
ography. (E. L. Cooper, Dept. of Zool- 
ogy, Pennsylvania State Univ., University 
Park.) 

American Soc. of Parasitologists. (T. 
H. Cheng, Dept. of Zoology and Ento- 
mology, Pennsylvania State Univ., Uni- 
versity Park.) 

American Soc. of Plant Physiologists. 
(A. A. Benson, Agriculture and Biological 
Chemistry, Pennsylvania State Univ., Uni- 
versity Park.) 

American Soc. of Zoologists. (A. An- 
thony, Dept. of Zoology, Pennsylvania 
State Univ., University Park.) 

Biometric Soc. (ENAR). (Miss C. S. 
Weil, Mellon Inst., 4400 Fifth Ave., Pitts- 
burgh, Pa.) 

Ecological Soc. of America. (M. W. 
Schein, Dept. of Poultry Husbandry, 
Pennsylvania State Univ., University 
Park.) 

Genetics Soc. of America. (J. E. 
Wright, Dept. of Genetics, Pennsylvania 
State Univ., University Park.) 

National Assoc. of Biology Teachers. 
(H. S. Fowler, Science Education, Penn- 
sylvania State Univ., University Park.) 

Nature Conservancy. (W. Sharp, Penn- 
sylvania Cooperative Wildlife Reserve, 
206 Forestry Bldg., Pennsylvania State 
Univ., University Park.) 

Society for Industrial Microbiology. 
(Miss M. B. O'Hara, Applied Sciences 
Labs., Inc., State College, Pa.; or A. 
Rose, 525 S. Gill St., State College.) 

Society of Protozoologists. (H. Frings, 
Dept. of Zoology, Pennsylvania State 
Univ., University Park.) 

Society for the Study of Development 
and Growth. (J. E. Livingston. Dept. of 
Botany and Plant Pathology, Pennsylva- 
nia State University, University Park.) 

Tomato Genetics Cooperative. (B. L. 
Pollack, Dept. of Horticulture, Pennsyl- 
vania State Univ., University Park.) 

30-4. American Cong. of Physical 
Medicine and Rehabilitation, Minneapo- 
lis. Minn. ( Miss D. C. Augustin, 30 N. 
Michigan Ave., Chicago 2, Ill.) 

30-4. Laurentian Hormone Conf., 
Mont Tremblant, Quebec, Canada. ( G. 
Pincus, 2 22 Maple Ave ., Shrewsbury, 
Mass. ) 

disposable plastic Peiri Dishes 
at ecofo#y prices! 

~~~~~fcatYriH9 

bottoms i; tops! 

Ar 

Lab-Tek quality 
. . unmatched for quality construction. 

. .. guaranteed the finest in service and accuracy. 

Economy 
. . .Lab-Tek disposable plastic petri dishes 

cost less than five cents each in quantity orders. 

See your Lab-Tek dealer. He can assure prompt deliv- 
ery of these outstanding new dishes. Stocked and dis- 
tributed by: Fisher Scientific Co.; Braun-Knecht-Hei- 
mann-Co.; Braun Chemical Co.; Scientific Supplies Co 

LAB-TEK PLASTICS CO. 
39 E. Burlington Wemont Pone.WO9-2529 PLASTICS Co. 

39 E. Burlington Westmont, 111. Phone: WO 9-2529 9 / 
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GLASS ABSOERPTIOn 

CELLS made KLETT 
by s 

SCIENTIFIC APPARATUS- 
Klett-Summerson Photoelectric Color4meters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - G~lass Stand- 
ards--Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

for Partition Chromatography 
and Paper Electrophoresis 

A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 

R S~~~Wie ; fo ;l i #8Ot PHTVL CORE_ 

The purpose of the pump is to produce artificial 

breathing. A mechanically operated valve is 

synchronized with the stroke. When the pump has 

reached its maximum on the pressure side, the valve 

disconnects the flow of air to the lungs and exhalation 

takes place naturally. The mechanical valve through 

BIRD 
w ?~~ l 

which air is pumped is so made that oxygen or gas 

mixtures may be added. A special feature of this 

unusual pump is that the piston is always driven to the 

top of its chamber; as a result no air is left in the 

chamber at the end of a stroke. The volume can be 

adjusted from maximum to minimum while the pump 

is in operation. The bar over which the adjusting pinion 

travels has been conveniently graduated. Thus the 

volume may be varied from zero to 500 cc per stroke. 

..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ......- S 

No. 70-879-Nine, ten, eleven and twelve inch driv- 
ing pulleys are supplied: A size A V-belt will fit these 
pulleys. Overall dimensions, 14" wide, 29" long, 23" 
high. 

Price without motor and Variable Drive $475.00 each 

No. 70-8791-Same as No. 70-879 except with a 
motor including a drive which gives infinitely variable 
speeds, ranging from 0-45 per minute. 

Price of pump complete with motor and Variable Drive 
$745.00 each. 

PE P~ 0 MID. e.: 

Manufacturers & Distributors of Scientific Equipment 
Prfic7 6th & Byrd Streets - Richmond, Va. 
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KRYPTON-85 and CARBON-14, SULFUR-35 and 
TRITIUM Compounds in gas form. For use in tracer 
studies, leak detection, oil well repressurization studies and 
counter standardization. The Matheson Company, Inc.. 
is now licensed by the A. E. C. to supply these radioactive 
gases. We invite your inquiries on using radioactive gases 
for your special requirements. Write to our Sales 
Engineering Department, P. O. Box 85, East Rutherford, 
N. J. Our 1958-59 Gas Catalog is now available on request. 
Listing 80 compressed gases, gas mixing services and a 
full line of regulators, valves, flowmeters and accessories. 

Thre Mathes Comnpaziy, IXzc. 
Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 

, ~~~~~~~~~~~~~~ILL 

This valuable 38-page book 
is yours for the asking! 

With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 

Contents include- 

* Observing the sun, 
moon, planets and 
wonders of the sky 

* Constellation map 
* Hints for observers 
* Glossary of telescope terms 
* How to choose a telescope 
* Amateur clubs and resoarch 

programs 

Please rush to me, free of charge, UNITRON's new Observer's 
Guide and Tlescope Catalog. 4R-3 
Name 
Street 
City SbtatI 

L_o_t St____ 

Three sym lposium voluimies frowl- 
meetings of the American Associa- 
tion for the Advancemenit ol 
Science-of importance to psyehia. 
trists, neurologists, clinical psy- 
chologists, physiologists, pharina 
cologists, and biochemists-and ol 
great interest to the general public 

Tranquilizing Drugs 
6" x 9", 205 pp., 32 illus., refer- 
ences, index, cloth, March 1957. 

Price $5.00. AAAS Mcembers' cash 
order price $4.50. 

Psychopharmacology 
6" x 9", 175 pp., bibliographies, 
index, cloth, 1956. Price $3.50. 

AAAS Members' cash order price 
$3.00. 

Alcoholism- 
Basic Aspects and Treatment 

6" x 9", 220 pp., 33 illus., refer- 
ences, index, cloth, May 1957. 

Price $5.75. AAAS Members' 
cash order price $5.00. 

AAAS Publications 
1515 Mass. Ave., NW, Washington 5, D.C. 

30-4. Medical Education, 2nd world 
conf., Chicago, Ill. (World Medical 
Assoc., 10 Columbus Circle, New York 
19.) 

30-5. World Federation for Mental 
Health, 1 2th annual, Barcelona, Spain. 
(Miss E. M. Thornton, Secretary-Gen- 
eral, WFMH, 19, Manchester St., Lon- 
don W. I, England.) 

30-6. History of Science, 9th intern. 
cong., Barcelona and Madrid, Spain. (J. 
Vernet, via Layetona 141, Barcelona.) 

30-6. Residues on Crops and/or the 
Problem of Insect Resistance to Insecti- 
cides, symp., Munich, Germany. (R. 
Morf, Secretary-General, IUPAC, c/o 
Sandoz S. A., Basel, Switzerland.) 

30-6. Thermodynamics and Experi- 
mental Thermochemistry, 17th intern. 
cong. (Intern. Union of Pure and Ap- 
plied Chemistry), Munich, Germany. 
(Div. of Chemistry and Chemical Tech- 
nology, Natl. Research Council, Wash- 
ington 25.) 

31-2. Stratospheric Meteorology, conf., 
Minneapolis, Minn. (H. G. Houghton, 
AMS, Dept. of Meteorology, Massachu- 
setts Inst. of Technology, Cambridge 39, 
Mass.) 

30-12. International Oceanographic 
Cong. (AAAS, UNESCO, ICSU), New 
York, N.Y. (Miss M. Sears, chairman, 
Woods Hole Oceanographic Institution, 
Woods Hole, Mass.) 

31-2. Free Radical Stabilization, 4th 
intern. symp., Washington, D.C. (A. M. 
Bass, Natl. Bureau of Standards, Wash- 
ington 25.) 

31-3. Biological Photographic Assoc., 
Montreal, Canada. (Miss J. H. Waters, 
P.O. Box 1668, Grand Central Station, 
New York 17.) 

31-3. Mathematical Assoc. of America, 
40th summer meeting, Salt Lake City, 
Utah. (H. M. Gehman, MAA, Univ. of 
Buffalo, Buffalo 14, N.Y.). 

31-4. Haematin Enzymes, symp. (by 
invitation), Canberra, Australia. (A. H. 
Ennar, John Curtin School of Medical 
Research, Australian National Univ., 
Canberra.) 

September 

1-3. Association for Computing Ma- 
chinery, natl., Cambridge, Mass. (J. Mosh- 
man, Council for Economic and Industry 
Research, Inc., 1200 Jefferson Davis High- 
way, Arlington 2, Va.) 

1-6. College of American Pathologists, 
Chicago, Ill. (A. H. Dearing, Suite 2115 
Prudential Plaza, Chicago 1.) 

1-7. History and Philosophy of Science 
(General Assembly, History Div., Intern. 
Union of the History and Philosophy of 
Science), Barcelona, Spain. (R. Taton, 
IUHPS, 64, rue Gay-Lussac, Paris 5e, 
France.) 

1-8. Acoustics, 3rd intern. cong., Stutt- 
gart, Germany. (E. Zwicker, Breitscheid- 
strasse 3, Stuttgart N.) 

1-7. Oct. International Civil Aviation 
Organization (Meteorological Div.), 
Montreal, Canada. ( ICAO, Maison de 
l'Aviation Internationale, Montreal. ) 

2-4. Allergy, 4th European cong., Lon- 
don, England. ( British Assoc. of Allergists, 
Wright-Fleming Inst., St. Mary's Hospital, 
London, W.2.) 

2-4. Cryogenic Engineering Gonf., 
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Berkelev, Calif. (K. D. Timmerhaus. 
CEC, Chemical Engineering Dept., Univ. 
of Colorado, Boulder.) 

2-4. Crystal Imperfections and the 
Chemical Reactivity of Solids (Faraday 
discussion), Kingston, Ontario, Canada. 
(Faraday Soc., 6 Gray's Inn Sq., London' 
W.C.1, England.) 

2-5. American Mathematical Soc. and 
Mathematical Assoc. of America (joint 
summer), Salt Lake City, Utah. (E. 
Pitcher, AMS, Lehigh Univ., Bethlehem, 
Pa.) 

2-8. Foundations of Mathematics: In- 
finitistic Methods, symp., Warsaw, Poland. 
(A. Mostowski, Dept. of Mathematics, 
Univ. of California, Berkeley 4.) 

2-9. British Assoc. for the Advancement 
of Science, 121st annual, York, England. 
(Secretary, BAAS, 18 Adam St.. Adelphi, 
London, W.C.2, England.) 

3-6. American Sociological Soc.. natl., 
Chicago, Ill. (D. Young, Russell Sage 
Foundation, New York 22.) 

3-5. Nephrology, 1st intern. cong., Ge- 
neva, Switzerland, and Evian, France. (G. 
Richet, Hospital Necker, 149, rue de 
Sevres, Paris 7e, France.) 

3-9. American Psychological Assoc., 
annual conv., Cincinnati, Ohio. (R. W. 
Russell, APA, 1333 16 St., NW, Wash- 
ington 6.) 

4-7. International Federation of Sur- 
veyors, annual (by invitation), Gracow, 
Australia. (IFS, 4, Kanaalweg, Delft, 
Netherlands.) 

5-11. Application of Radiation Sources 
in Industry, intern. conf., Warsaw, Po- 
land. (P. Fent, IAEA, Vienna, Austria.) 

6-12. Standards on a Common Lan- 
guage for Machine Searching and Trans- 
lation, intern. conf., Cleveland, Ohio. 
(Secretariat, Center for Documentation 
and Communication Research, Western 
Reserve Univ., Cleveland 6.) 

6-12. World Confederation for Physio- 
therapy, 3rd intern. cong., Paris, France. 
(A. Nicolle and J. Dupuis-Deltor, Societe 
d'Organisation des Congres Francais et 
Internationaux, 1, rue Chanez, Paris 16e.) 

7-9. Psychometric Soc., Cincinnati, 
Ohio. (P. H. DuBois, Washington Univ., 
St. Louis 5, Mo.) 

7-9. Society of General Physiologists, 
Urbana, Ill. (F. G. Sherman, Dept. of 
Biology, Brown Univ., Providence 12, 
R.I.) 

7-10. Institute of Management Sci- 
ences, Paris, France. (A. S. Manne, Dept. 
of Economics, Yale Univ., New Haven, 
Conn.) 

7-11. American Soc. of Clinical Pa- 
thologists, Chicago, Ill. (C. E. Wells, 2052 
N. Orleans, Chicago 14.) 

7-11. Illuminating Engineering Soc., 
annual natl. conf., San Francisco, Calif. 
(A. D. Hinckley, IES,, 1860 Broadway, 
New York 36.) 

7-12. European Soc. of Haematology, 
cong., London, England. (E. Neumark, 
Dept. of Pathology, St. Mary's Hospital, 
London, W.2.) 

7-12. World Medical Assoc., 13th gen- 
eral assembly, Montreal, Canada. (WMA, 
10 Columbus Circle, New York 19. ) 

8-15. Sociology, 4th world cong., Milan 
and Stresa, Italy. ( Intern. Sociological 
Assoc., Skepper House, 13 Endsleigh St., 
London, W.C.1, England.) 

i I 
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LINDE'S fully portable LNR-25B 
Liquid Nitrogen Refrigerator is the 
nmost reliable cold storage unit in 
existenice. This rugged stainless steel 
container has no imechanical opera- 
tinig parts aiid thus is essentially 
maintenance-free-eliiuiinates dani- 
aged samples caused by power 
failures. 

It weighs only 60 lbs. enmpty, yet 
holds 28.5 liters of liquid nitrogen 
and 392 cu. inches of stored samples. 
A special LINDE insulation holds 
evaporation loss to only 3% a day. 
On a single charge of nitrogen, it will 
keep samples at -320?F. for 34 days, 
directly immersed in the liquid, or 
for 23 days in sealed tubular baskets 
suspended in the liquid. The large- 
diameter neck tube permits quick 
and easy access to the interior. 

Linde Company manufactures a 
full line of containers (including the 
161/2 cu. ft. storage capacity LNR-640 
Refrigerator), accessories and other 
cryogenics equipment for the storage 
and handling of liquefied atmos- 
pheric gases. For information on the 
LNR-25B Refrigerator or other 
equipment, mail the coupon. 

- ---- - --- ----- 

Typical uses: 
* preservation of enzymes, hormones, proteins 
* pharmaceutical and chemical research 
* storage of bacteria cultures without labori- 

ous transplanting 
* preservation of cancer cells for research 
* shrink fitting small metal production parts 
* cold storage of aluminum rivets and metal- 

lurgical samples 
* immediate freezing of animal glands 

CONSTRUCTION 
Curtaway shows interior arrangement of stor- 
age baskets in the LINDE LNR-25B and its 
construction. Baskets are easily and quickly 
withdrawn through wide.entrance tube. All- 
stainless welded construction and superior in- 
sulation make it both portable and durable. 

\ Hinged Cap 
\ Basket Support Rod 

Lifting Handle 
. Special LINDE Insulation 

_ Product Storage Basket 
- Removable Neck Tube 
- Basket Spacer 

I Linde Company, Division of Union Carbide Corporation Dept. SC-63 I 
| 30 East 42nd Street, New York 17, N. Y. I 

Please send me complete information on I 
I O the LNR.25B refrigerator TRAI E MR. 

I O other equipment for liquefied atmospheric gases 
(please specify) I 

Name I 

|_Firm 

Name 

IAddress 
Address I ~~~~~~~~~~~~~"Linde" and 

City Zone State "union Carbide" are registered trade. 
??? 5 __ ____________________ marks of Union Carbide CorDoration. 
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ANNOUNCING 

SUBCELLULAR 
PARTICLES 

The fifth annual symposium 

publication of the Society of 

General Physiologists 

TERU HAYASHI, 
Editor, 
with 20 Contributors 

This new book is a comprehensive review of 
the most recent research on cell inclusions. 
Emphasis is on the structural aspects of sub- 
cellular particles as related to their function, 
especially with regard to the properties of the 
heterogeneous system created by the very 
presence of the particulate material within the 
cell. 

Improved, coordinated techniques in ultra- 
centrifugation, electron microscopy, and 
microchemical analysis have been used to estab- 
lish a more definitive correlation between par- 
ticles or their component parts and their ac- 
tivities within the cell. Authoritative data are 
given on the problem of cellular structure and 
its effect upon biochemical reactions. 94 ills., 
213 pp. $6 

Other S. G. P. Symposia- 
PHYSIOLOGICAL ADAPTATION 

G. Ladd Prosser, Editor, with 14 Con- 
tributors. 92 ills., tables; 180 pp. $4 

INFLUENCE of TEMPERATURE on 
BIOLOGICAL SYSTEMS 

Frank H. Johnson, Editor, with 24 Con- 
tributors. 133 ills., tables; 265 pp. $4.50 

PHYSIOLOGICAL TRIGGERS 
and Discontinuous Rate Processes 

Theodore H. Bullock, Editor, with 16 
Contributors. 55 ills., tables; 174 pp. $4 

ELECTROLYTES in 
BIOLOGICAL SYSTEMS 

Abraham M. Shanes, Editor, with 11 Con- 
tributors. 128 ills., tables; 238 pp. $4 

JUST PUBLISHED! 

Cell, Organism, and Milieu 
The 17th Symposium of the Society for tne 
Study of Development and Growth. Book 
focusses on the study of cell and tissue dif- 
ferentiation and growth in response to a 
changing chemical environment. Discusses 
muscle cell models, tissue response to hormonal 
milieu, growth factors operating on plant tis- 
sues, etc. Dorothea Rudnick, Editor, with 
11 Contributors. 135 ills., 352 pp. $8 

Developmental Cytology 
The 16th Symposium of the Society for the 
Study of Development and Growth. Surveys 
cellular structure and function, especially as 
pertaining to differentiation processes and their 
genetic control. Covers important advances in 
cell biochemistry, immunochemistry, electron 
microscopy, cytogenetics, etc. Dorothea Rud- 
nick, Editor, with 10 Contributors. 58 
ills., tables; 213 pp. $7 

Publishers of the Chronica Botanica Books 

ORDER DIRECT FROM: 
__ 

* 

Letters 
Scientists Need a Group Opinion 

I was pleased by Fletcher Watson's 
sympathetic and generally favorable re- 
view of my book Science and Education 
at the Crossroads [Science 129, 459 
(1959)]. One comment of his merits a 
response. He said that my suggestions 
"would require marked changes in pub- 
lic opinion; how these could be obtained 
still eludes many already immersed in 
the problems." 

Watson's statement does not make 
clear which "public('s) opinion" he re- 
fers to. My book was written to help 
scientists formulate their own scientific 
(public or group) opinion (about pro- 
fessional policies-not about scientific 
matters) by doing two things: (i) set- 
ting up some clear-cut debating topics 
about "housekeeping" philosophy which 
could focus discussion, and (ii) describ- 
ing the "housekeeping" (administrative) 
machinery that scientists must create to 
enable them to continuously formulate 
their own group opinion about scientific 
and educational policies. 

Until these steps are taken, science 
cannot hope to guide the general pub- 
lic's opinion. At present much of the 
science and education news the public 
receives from radio, television or in the 
press is, or seems to be, mutually con- 
tradictory. Information theorists would 
say that the noise/message ratio is high. 
Hence the general public gets very little 
guidance from science to assist it in 
formulating its opinion. A great deal of 
this confusion would be reduced if sci- 
entists were spending a little more of 
their time than at present working on 
their administrative or political "house- 
keeping" problems. The AAAS has taken 
some generally correct, but in my opin- 
ion still too small, steps toward reaching 
the goal that United States science needs 
to reach as rapidly as possible. It's later 
than we think. 

JOSEPH W. STILL 

226 W. Court Street, 
Doylestown, Pennsylvania 

Loyalty Oath 

I should like to commend the review 
in the 6 March issue of Science [129, 
625 (1959)] of recent efforts to rescind 
the loyalty oath provision of the Na- 
tional Defense Education Act. 

I noted with interest the remark that 
scientists and scientific societies had not 
yet taken a stand on this issue and that 
their silence had been attributed to tim- 
idity. For the record, I should like to 
report that at its last meeting in January 
the Council of the Federation of Amer- 
ican Scientists recorded its opposition to 

this loyalty oath requirement and in- 
structed the executive committee of the 
FAS to communicate these sentiments 
to the Congress. Letters supporting re- 
peal of this requirement have been sent 
to the sponsors of several of the bills 
that have been introduced for this pur- 
pose. In these we have expressed our 
opposition to the extension of loyalty 
tests to persons other than those who 
have access to secret information or who 
hold positions in which they may by 
their decisions and actions affect directly 
and substantially the national security. 
We have also expressed our particular 
fear that the antisubversion affidavit re- 
quiirement in the National Defense Edu- 
cation Act will tend to inhibit free in- 
quiry, association, and exchange of ideas 
among students and faculty. 

AUGUSTUS H. Fox 
Federation of American Scientists, 
W1ashington, D.C. 

What Is a Profession? 

In his letter, Hanor A. Webb speaks 
of two young scientists with majors in 
chemistry and biology [Science 129 746 
(1959)]. He then says: "These young 
people are specialists but they are not 
professionals. Professions . . . require 
certification. . . ." 

A profession is determined not by cer- 
tification but by training, code of ethics, 
and viewpoint toward the field of the 
profession. Historically, there are three 
"learned professions"-medicine, theol- 
ogy and law. Theology is not certified. 

Profession is defined in Webster's New 
International Dictionary as "The occu- 
pation, if not purely commercial, me- 
chanical, agricultural, or the like, to 
which one devotes oneself; . . . as, the 
profession of arms, of teaching, of chem- 
ist." It is of note here that the profes- 
sion is "of teaching," not "of education." 

The sections of the AAAS are an ex- 
cellent list of scientific professions: 
mathematics, physics, chemistry, astron- 
omy, geology, geography, zoology, bot- 
any, anthropology, psychology, social 
sciences, engineering, medicine, agricul- 
ture, education. Only three of these re- 
quire certification, namely, medicine, 
education and, in some states, engineer- 
ing. But the certification did not make 
them professions. 

No, a profession requires training, a 
minimum of not less than four years of 
college with major work in the field of 
the profession and minor work in re- 
lated fields. In addition to the basic col- 
lege work, experience working either in 
the profession or for an advanced de- 
gree, doing original work, is needed be- 
fore a person becomes a true professional. 

Next, a profession requires a code of 
ethics either stated or observed in the 
field. For one such code in the profes- 
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