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an entire 
research library 
in your hands ... 
with MICROCARDS* 
There are countless applications of 
MICROCARDS in every field of science. 
With MICROCARDS, you can have, at 
your fingertips, reference data not other- 
wise available - foreign journals, exhaus- 
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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 research 
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Effects of High Energy Radiation"; 28 
and 29 Dec. 

Part I: "Small Molecules"; Leo A. 
Wall, National Bureau of Standards, 
presiding. Introductory remarks (Leo A. 
Wall); papers on characteristic features 
of radiation chemistry (Milton Burton, 
University of Notre Dame); the radia- 
tion chemistry of low molecular weight 
hydrocarbons (Leon Dorfman, Argonne 
National Laboratory); the effect of linear 
energy transfer on radiation chemical re- 
actions (Robert Schuler, Mellon Insti- 
tute); indirect and direct action of radi- 
ation on organic compounds containing 
the N-C bond (Warren M. Garrison, 
University of California). 

Part II: "Polymers"; Milton Burton, 
University of Notre Dame, presiding. 
Papers on irradiation of polyethylene, 
IV: oxidation effects (H. Matsuo and 
Malcolm Dole, Northwestern Univer- 
sity); the radiation-induced cis-trans iso- 
merization of polybutadiene (Morton A. 
Golub, B. F. Goodrich Company); 
gamma irradiation of poly-a-methylaty- 
rene (A. M. Kotliar, Naval Research 
Laboratory); radiation chemistry of 
polydimethylsiloxane (A. A. Miller, 
General Electric Company); gamma 
irradiation of fluorocarbon polymers 
(Roland E. Florin and Leo A. Wall, 
National Bureau of Standards); gamma 
irradiation of collagen (James Cassel, 
National Bureau of Standards). 

Part III: "Irradiation Techniques"; 
S. David Bailey, Quartermaster Re- 
search and Development Command, 
presiding. Papers on irradiation-induced 
polymerization (Ed F. Degering, G. J. 
Caldarella, and M. A. Mancini, Quar- 
termaster Research and Development 
Command); monitoring irradiation ef- 
fects on monomers and polymers by 
mass spectrometry (Charles Merritt, Jr., 
Ed F. Degering, and Maurice L. Bazi- 
net, Quartermaster Research and De- 
velopment Command); irradiation of 
organic polymers in nuclear reactors 
(Oscar Sisman, Oak Ridge National 
Laboratory); competitive reagents and 
the radiolysis of glycine (Charles Max- 
well, National Institutes of Health); low- 
temperature radiation studies (Daniel 
W. Brown and Leo A. Wall, National 
Bureau of Standards). 

Contributed papers; 30 Dec. Part I, 
Gilbert W. Castellan, Catholic Univer- 
sity of America, presiding. Papers on 
factors governing the deposition of sus- 
pensions by nonuniform electric fields 
(Herbert A. Pohl and James P. Schwar, 
Princeton University); the photolysis of 
acetone in perfluorocarbon solvents (Gil- 
bert J. Mains, Carnegie Institute of 
Technology); strontium-90 balance in 
man (E. Lenhoff, H. Spencer, J. Sa- 
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genera and species, subject and author 
indexes, bibliographies 

$7.00 ($6.00 for cash orders 
by AAAS members) 

"The recent rapid development of 
bio-luminescence is well illustrated by 
the book and it should hasten the transi- 
tion of the field from a highly special- 
ized area to one having many points of 
contact with other parts of both physi- 
ology and chemistry." American Scien- 
tist, Autumn 1956. 

The volume includes papers and dis- 
cussion on fundamental aspects of "cold 
light" given at a recent international 
conference. Leading investigators pro- 
vide a critical evaluation of current 
knowledge while exploring approaches 
to unsolved problems. The free inter- 
change of ideas in the discussions inten- 
sifies the stimulating nature of the book. 
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THE SOVIETS ON GLASS 
Translated from Russian into English 

The Structure of Glass. Translated 
into English from Russian and pub- 
lished by the Consultants Bureau, Inc., 
227 West 17th St., New York 11, 
N.Y. 295 pp., including all original 
tabular, diagrammatic and photo- 
graphic material, case-bound, $20, 
postage included. Translation was 
sponsored by the Glass Division of The 
American Ceramic Society and the 
National Science Foundation to pro- 
vide better access to Soviet literature 
on glass science. This authoritative 
volume, containing 75 outstanding 
glass papers, details the most recent 
theoretical and practical developments 
by the leading Soviet researchers. Pa- 
pers were presented at a conference 
convened by the Institute of Silicate 
Chemistry of the Academy of Sciences 
of the USSR and other affiliated or- 
ganizations meeting in Leningrad. 
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solid state (M. Ellen Dolores Lynch, 
Dunbarton College, Washington, D.C., 
and Columba Curren, Notre Dame Uni- 
versity); ionization constants of deriva- 
tives of fluorene and other polycyclic 
compounds (Preston H. Grantham, 
Elizabeth K. Weisburger, and John H. 
Weisburger, National Institutes of 
Health); improved synthesis of amides 
(David W. Young and Eileen M. Pare, 
Sinclair Research Laboratories). Part 
II, George N. Kowkabany, Catholic 
University of America, presiding. Pa- 
pers on a possible mechanism for res- 
piratory chain phosphorylation (the py- 
ridine nucleotide cycle) (Theodore I. 
Bieber, University of Mississippi); quan- 
titative determination of adrenocortical 
steroids in the urine of pregnant women 
(David F. Johnson, Daniel Francois, 
and Erich Heftmann, National Insti- 
tutes of Health); isolation of steroids 
from human feces (Erich Heftmann, 
Ekkehard Weiss, and Erich Mosettig, 
National Institutes of Health); activi- 
ties of division of chemistry and chem- 
ical technology of the National Research 
Council (Clem 0. Miller, National Re- 
search Council). 

American Association of Clinical 
Chemists. Symposium: "Biochemical 
Studies in Schizophrenia"; moderated 
by Seymour S. Kety, National Institute 
of Mental Health; 29 Dec.; Elizabeth 
G. Frame, National Institutes of Health, 
presiding. Papers will be read on sources 
of error in biochemical research in 
schizophrenia (Seymour S. Kety); stud- 
ies on ceruloplasmin and ascorbic acid 
in schizophrenia (Roger K. McDonald, 
National Institute of Mental Health); 
metabolism of epinephrine and norepi- 
nephrine (Julius Axelrod, National In- 
stitute of Mental Health); observations 
on catechol amines in blood and urine 
in mental illness (Hans Weil-Malherbe, 
National Institute of Mental Health); 
the significance of aromatic compounds 
in the urine of schizophrenics (Elwood 
H. LaBrosse, National Institute of Men- 
tal Health); some aspects of tryptophan 
metabolism in schizophrenia (Irwin J. 
Kopin, National Institute of Mental 
Health). 

American Association of Clinical 
Chemists dinner; 29 Dec.; Oliver H. 
Gaebler, Edsel B. Ford Institute for 
Medical Research, presiding. Medical 
research observed in the Soviet Union 
(Thelma B. Dunn, National Cancer In- 
stitute). 

Contributed papers; 30 Dec. Part I, 
Albert E. Sobel, Jewish Hospital of 
Brooklyn, presiding. Papers on chelated 
iron (Martin Rubin and J. V. Princi- 
otto, Georgetown University Medical 
Center); effects of growth hormone and 
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Center); effects of growth hormone and 
corticotropin on total output and par- 
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ammonium citrate (0. H. Gaebler, 
Dorothy Kurrie, and Thomas Maska- 
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More than 15,000 Coleman diffraction Grating 
Spectrophotometers are used in laboratories 
throughout the world. They have gained this 
wide acceptance because they deliver precise data 
more quickly and easily than any other spectro- 
photometer. They have proved themselves to be 
rugged and reliable in laboratory service. 

The Coleman Universal Spectrophotometer 
is ideal for the laboratory with a variety of ana- 
lytical problems and a heavy work-load. Fast, 
precise, versatile in spectrophotometry-fluor- 
imetry-nephelometry. 
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* Inspection * Investigation * Research 

Mic-O-Lite is a cold light ring source 
designed especially to produce "shad- 
owless" illumination on small objects, 
parts or specimens. It is an ideal source 
for visual inspection under magnifica- 
tion, but is primarily designed for low 
power microscopic inspection and pho- 
tography in the industrial, scientific 
and research fields. 
Mic-O-Lite features a "ring light" 
212" in diameter. A doughnut type 
aluminum reflector which snaps onto 
the lamp provides a l1/4" aperture in 
the center through which the micro- 
scope or camera lens is focused. 
A variety of interchangeable lamps 
including warm white, daylight white, 
blue, "Black Light" and germicidal are 
available. 

Write for descriptive sheet. 
Special cold cathode shapes and colors fab- 
ricated to specification for scientific and in- 
dustrial applications. Spectral energy may 
be matched to photo cell sensitivities where 
required. Inquiries invited. 
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point. Opportunity was provided for nu- 
merous small conferences and meetings, 
permitting valuable discussions and in- 
terchange of ideas and viewpoints. It 
was a conference that no one who was 
present is likely ever to forget, and it 
is to be hoped that the place and time 
of the second such conference may be 
decided soon. 

Forthcoming Events 

December 
7-10. American Inst. of Chemical En- 

gineers, annual, Cincinnati, Ohio. (F. J. 
Van Antwerpen, 25 W. 45 St., New York, 
N.Y.) 

8-10. American Nuclear Soc., winter, 
Detroit, Mich. (ANS, P.O. Box 963, Oak 
Ridge, Tenn.) 

9-10. Conference on Learning Effec- 
tiveness, Univ. of Pennsylvania, Philadel- 
phia, Pa. (Air Force Office of Scientific 
Research, Air Research and Development 
Command, U.S. Air Force, Washington 
25.) 

10-16. American Acad. of Optometry, 
annual, Boston, Mass. (C. C. Koch, 1502 
Foshay Tower, Minneapolis, Minn.) 

12-13. Association for Research in 
Nervous and Mental Disease, annual, New 
York, N.Y. (R. J. Masselink, 700 W. 168 
St., New York 32.) 

15-17. American Soc. of Agricultural 
Engineers, winter, Chicago, Ill. (J. L. 
Butt, American Soc. of Agricultural En- 
gineers, St. Joseph, Mich.) 

15-19. Radiation Biology, 2nd Austra- 
lian conf., Melbourne, Australia. (J. H. 
Martin, Physics Dept., Cancer Inst. 
Board, 483 St. Lonsdale St., Melbourne, 
Victoria.) 

17. Institute of Aeronautical Sciences, 
Washington, D.C. (R. R. Dexter, IAS, 2 
E. 64 St., New York 21.) 

18-20. American Physical Soc., Los 
Angeles, Calif. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27.) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Washing- 
ton, D.C. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 

27-29. American Economic Assoc., Chi- 
cago, Ill. (J. W. Bell, AEA, Northwestern 
Univ., Evanston, Ill.) 

27-29. Econometric Soc., Chicago, Ill. 
(R. Ruggles, Box 1264 Yale Station, Yale 
Univ., New Haven, Conn.) 

27-30. American Folklore Soc., New 
York, N.Y. (MacE. Leach, AFS, Univ. of 
Pennsylvania, Philadelphia, Pa.) 

28-30. Archaeological Inst. of America, 
Cincinnati, Ohio. (L. A. Campbell, AIA, 
Dept. of Classics, Brooklyn College, Brook- 
lyn, N.Y.) 

29-30. National Council of Teachers 
of Mathematics, New York, N.Y. (M. H. 
Ahrendt, NCTM, 1201 16 St., NW, Wash- 
ington 6.) 

28-30. Western Soc. of Naturalists, 
Seattle, Wash. (J. P. Harville, San Jose 
State College, San Jose 14.) 
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Letters 

Science Teaching 

Many people will be interested in 
"1958 Parliament of Science," published 
in Science of 18 April [127, 852 (1958)], 
reporting the Washington, D.C., conven- 
tion of the parliament on 15-17 Mar. 
1958, conducted by the American Asso- 
ciation for the Advancement of Science. 
However, the problems and recommen- 
dations must be supplemented by a prac- 
tical program for the achievement of the 
aims and rnust reach those who have 
power to put the recommendations into 
effective practice, or the parliament has 
substantially failed. 

Recommendations 51 through 55 stress 
the need to increase the subject-matter 
knowledge of people who are now teach- 
ing science and who propose to teach 
science. This can be accomplished in 
two ways: (i) Existing teachers must be 
given the credit which leads to higher 
salary if they take subject-matter courses 
in the liberal arts departments; (ii) 
prospective teachers must be permitted 
to substitute liberal arts courses for the 
education department courses presently 
required for certification. These reforms 
involve changes in university manage- 
ment and changes in the various state 
regulations, and both changes must be 
accomplished through political rather 
than scientific channels. 

Recommendation No. 55 is the master- 
piece of understatement in the whole re- 
port: "We believe that in many cases it 
is possible to reduce the number of hours 
in professional education courses re- 
quired for certification or graduation, 
and that the corresponding increase in 
opportunity for other courses would im- 
prove teaching effectiveness." Every edu- 
cated person knows that the world's 
great teachers, from Buddha, Aristotle, 
and Jesus Christ down to include most 
of our finest contemporary teachers, 
never had any courses in an education 
department. 

We need a drastic reduction in the 
number of hours in professional educa- 
tion courses required for teacher certi- 
fication or graduation. Science depart- 
ments, not education departments, should 
select science teachers! A science-depart- 
ment teaching recommendation should 
be accepted legally as a substitute for, 
and in lieu of, education department 
courses. It is certainly not in the public 
interest that capable scientists, including 
even the President's science adviser, 
should be barred from teaching in the 
public schools by legal requirements im- 
posed through the political influence of 
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arbitrary regulations which prevent the 
use of the potential talent we have. This 
will be difficult if not impossible un- 
der present conditions. The professional 
educationists now have political control 
of (i) the curriculum (what shall be 
taught) and (ii) teacher certification 
(who shall teach it). Published articles 
by educationists indicate that efforts to 
reduce this control will be resisted. 

The United States education problem 
is too big to depend on the efforts of 
only one department (the education de- 
partment) of the universities. The pol- 
icy-making level and control must be 
widened to include representatives of all 
departments of American education- 
all university departments and all the 
learned professions. The narrow and 
limited background of the education de- 
partment alone (or of any other single 
department) is inadequate. This plan 
has been tried and found wanting; yet 
California teachers wishing to improve 
their status encountered the following 
situation at the University of California 
(Los Angeles) summer session for 1958, 
as set forth in the official catalog: De- 
partment of education and physical edu- 
cation, 70 faculty members, 102 courses; 
department of physics, 6 faculty mem- 
bers, 14 courses; department of mathe- 
matics, 7 faculty members, 20 courses; 
department of chemistry, 8 faculty mem- 
bers, 11 courses. It is clear, here, that 
mere money and salary increases alone 
will not further the parliament's aims 
regarding improving science teaching. 
The education department would get ten 
times as much money as the mathe- 
matics department-and with no im- 
provement in the teaching of mathe- 
matics. 

The situation calls for a realistic, prac- 
tical, and aggressive program by the 
American Association for the Advance- 
ment of Science, directed toward in- 
forming the public and appropriate offi- 
cials that (in most states) the education 
department courses required for high- 
school teaching credentials are unneces- 
sary and excessive and that the main- 
tenance of such requirements is an 
obstruction to improved science educa- 
tion and teaching. 

WILLIAM W. PORTER II 
Los Angeles, California 

Too Many Authors 

A letter from Z. I. Kertesz [Science 
128, 610 (1958) ] deplores references 
which use "et al." after the first author's 
name, particularly when more than three 
authors are involved. There is cogent 
argument that, for anything short of a 
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Free Fall Trajectory of a Projectile in Earth's Gravitational Field. 
The equations for a parabolic trajectory shown on the blackboard follow from Newton's 
Laws of Motion for objects near the earth where linear dimensions of the path are neg- 
ligible by comparison to earth's radius. Such a parabolic path is generated by the 
Donner 3000 Analog Computer, and shown as an oscilloscope trace. Angle of elevation, 
initial velocity, initial displacement, and magnitude of gravity may be introduced and 
changed arbitrarily by potentiometer settings. The computer is also appropriate for 
study of Kepler's Laws of planetary motion. An example of current interest is the study 
of earth satellite orbits. 
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"Teaching Assistant" 
IN PHYSICS 

From Newton's laws through Schrodiger's wave equation, teaching 
effectiveness in the fields of physics can be multiplied with the Donner 
Model 3000 Analog Computer. 
The Donner computer serves as a veritable "Teaching Assistant" 
which simulates the dynamic behavior of physical systems described 
by differential or algebraic equations. Presentation which is both quan- 
titative and visual conveys essential information to the student with 
lasting effect. 
You can put the Donner 3000 to work in your classroom in every one 
of the basic categories of physics: mechanics, sound, heat, electricity 
and magnetism, light, and nuclear physics. Without detailed knowledge 
of analog computers, you can perform dynamic classroom demonstra- 
tions with the Donner "Teaching Assistant". Typical areas of interest 
are Trajectories of freely-falling bodies * equations of simple harmonic 
motion * Lissajous figures * logarithmic decrement * basic meaning 
of derivative and integral of a variable * quantitative study of equa- 
tions on a parametric rather than dynamic basis * electron trajec- 
tories * operation of a cyclotron * transient heat flow * optical ray 
tracing * radioactive decay series * reactor kinetics. 

For just over $1,000 you can put the Donner Model 3000 to work in 
your classroom. You can give your students a physical grasp of the 
dynamic behaviour represented implicitly by differential equations. 
A letter outlining specific areas of interest addressed to Dr. V B. Corey, 
Technical Director, Donner Scientific Company, Concord, California, 
will bring full details. Dept. 5011. 
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