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New
developments
wm the
ANALYTICAL

ULTRACENTRIFU

A Sharper Eye in the UV

Biochemists measuring molecular properties with the
ultracentrifuge usually select either schlieren optics or
interference optics to record the behavior of molecules
in the centrifugal field.

More recently, the instrument’s third optical sys-
tem—ultraviolet absorption—has become increasingly
favored because of developments both in instrumen-
tation and technique. The instrumentation consists of
a more precise absorption optical system built into
the Beckman ultracentrifuge which gives sharper UV
patterns, allows more sophisticated UV measurements.

The techniques are principally: density gradient
centrifugation, the new and popular method of sep-
arating nearly identical materials by taking advantage
of minute differences in density; and molecular weight
measurements at very low solute concentrations of
strongly UV-absorbing materials such as nucleic acids
and viruses.

Absorption optics, having come of age, promise
to be increasingly useful in molecular research with
the ultracentrifuge.

Windows of Sapphire

High-speed studies using interference optics are now
practical with the development of sapphire windows
for the ultracentrifuge cell. Quartz, the usual cell
window material, begins to distort under extreme cen-
trifugal forces, causing optical patterns to blur. The
new sapphire windows are much stronger, and give
clear fringes throughout the centrifugal force range
of interference cells.

Low-speed Equilibrium Rotor
Equilibrium studies of very large
molecules require low rotor speeds
to prevent the molecules from sed-
imenting completely. For these low- _ o
speed studies, we have developed an

extra-heavy rotor (22 pounds) which overcomes the
tendency of lighter rotors to precess at low speeds,
and gives sharp pictures down to 2,000 rpm.

If you are not familiar with the ultracentrifuge, we will be happy to send you

copies of “An Introduction to Ullracentrifuge Techniques” and the

latest issue of “Fractions,” a pertodical sent to owners of Beckman ultracenirifuges,
electrophoresis-diffusion instruments and amino acid analyzers. Write:

86A

INSTRUMENTS, INC.

SPINCO DIVISION,
Stanford Industrial Park,
Palo Alto 5, California



Watch for these new
SAUNDERS releases

in February,
March
and April

Frobisher—Fundamentals of Microbiology

New (7th) Edition—A superbly clear and up-to-date presentation of
every aspect of microbiology. The text fully explains: principal
characteristics of the major groups of microorganisms——methods used
in the observation, propagation and study of microorganisms—practi-
cal applications of microbiology to daily life.

This new edition is virtually a new book. Every chapter has been
extensively revised or entirely rewritten with a view to modernization,
accuracy and clarity. Material on energy transformations in biological
oxidation, chemosynthesis and photosynthesis, and on nutrition, meta-

bolism, and cultivation has been completely revised. You will find
fully rewritten and revised sections on viruses, microbial variation,
sexuality, PPLO, morphology and structure, tissue culture, genus
Bacillus and its spores, genus Streptococcus, tribe Lactobacilleae and
related organisms, microscopy, etc. More emphasis is placed on in-
dustrial and other practical aspects of microbiology.

By MARTIN FROBISHER, JR., Sc.D., Special Consultant, Laboratory Branch,
Communicable Disease Center, U.S. Public Health Service. About 672 pages,
6” x 9%4”, with 350 illustrations, some in color.

New (7th) Edition—Ready in April!

Hutchinson—Physical Chemistry

New—Designed for a rigorous full-year course in physical chemistry.
A knowledge of differential and integral calculus and of partial dif-
ferentials is assumed. Unified thermodynamics forms the basis for
the entire book.

Dr. Hutchinson first considers macroscopic systems in equilibrium;
then goes on to discuss macroscopic systems in which reactions are
occurring. The middle portion of the book deals with systems which
are intermediate between the macroscopic and the molecular. This
section is concerned with surface and colloid chemistry, heterogeneous

catalysis and adsorption. The final portion of the book deals with
details of atomic and molecular processes; atomic and molecular
spectra; wave mechanics and chemical bonding. Features to be noted:
authoritative treatment of colloid and surface chemistry (the author’s
specialty)—a rigorous treatment of electrochemistry previously not
found in texts—an entire chapter devoted to the determination of
molecular shape and size for a wide variety of substances, ranging
from small molecules to polymers.

By Eric HurcHiNsoN, Ph.D., Professor of Chemistry, Stanford University.
About 608 pages, 65” x 934”, 238 illustrations. New—Ready in April!

Harrow and Mazur—Textbook of Biochemistry

New (8th) Edition—A timely picture of the fundamental facts of
biochemistry and their applications today. Coverage ranges from basic
information on the carbohydrates, lipids and proteins to specialized
topics such as energy metabolism, immunochemistry and chemo-
therapy.

Drs. Harrow and Mazur have carefully selected and incorporated
latest important advances in the field of biochemistry to bring this
New (8th) Edition right up-to-the-minute. The excellent organiza-
tion of previous editions remains virtually unchanged—the text re-
tains the clarity and readability that have made it so popular with

Noller—Structure and

teachers and students. Here is a sampling of the topics you’ll find
discussed: Digestion and Absorption—Chemistry of Respiration—
Biological Oxidations—Metabolism of Carbohydrates—Metabolism of
Proteins—Nutrition—V itamins—Chemistry of Tissues—Biochemistry
of the Kidneys—Hormones—Metabolism of Organic Chemicals—
Metabolism of Nucleoproteins—Inorganic Metabolism—etc.

By BenJamIN F. HaRrRow, Ph.D., Professor of Chemistry Emeritus and
ABRAHAM MAZUR, Ph.D., Associate Professor of Chemistry; Both at the
College of the City of New York. About 608 pages, 6” x 914", with about

116 illustrations.
New (8th) Edition—Ready in March.

Properties of Organic Compounds

New-—Written for a rigorous short course in organic chemistry for
the non-chemistry major. Text content places emphasis on bonding
and structure, and on the physical and chemical properties of ma-
terials the student is apt to use in daily situations. Only those syn-
theses that are used in the production of common chemicals are de-
scribed. Discussions of reactions are confined to those the student is
likely to encounter as he uses individual compounds or makes qualita-
tive or quantitative analyses for such compounds. A sampling of

chapter coverage: walence and structure in chemistry—saturated
and unsaturated hydrocarbons—aromatic hydrocarbons—natural gas,
petrolenms and coal—alcohols, phenols and ethers—halogen com-
pounds—aldehydes and ketones—carboxylic acids and their deriva-
tives—uwaxes, fats and oils—stereoisomerism—unsaturated, hydroxy
and keto acids.

By CarL R. NOLLER, Ph.D., Professor of Chemistry, Stanford University.
255 pages, 6” x 914”, illustrated. New—Just Ready!

Gladly sent to teachers on approval

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia 5

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,, NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and
5¢.

additional mailing office. Annual subscriptions: $8.50

; foreign postage, $1.50; Canadian postage, 75¢



A Contribution to Scientific

Research and Educati_on

Baird-Atomic’'s Kopito Furnace is a genuine contri-
bution to scientific education, increasing the oppor-
tunity of high schools and colleges to extend and
intensify their teaching programs in physics, chem-
istry, metallurgy, and ceramics.

No other furnace offers all the features of the Kopito
Furnace, which is priced within the reach of almost
every high school, college, and small experimental
laboratory. For complete information write today
for your copy of new brochure.

HIGH TEMPERATURES — Melts steel, asbestos,
firebrick, tungsten.

INSTANT HEATING — Time cycle takes less than
one minute.

COMPLETE VISIBILITY —Permits wide angle view
of heating area.

KOPITO FURNACE, TF-1

LOW COST — Realistically priced to fit most school
and laboratory budgets.

SIMPLE TO OPERATE — Single control regulates
entire operating cycle.

RAPID RECOVERY — Ready to handle and store
two minutes after shutdown.

WIDE RANGE OF TEACHING APPLICATIONS —
Facilitates teaching and learning in the physical
sciences.

COMPREHENSIVE TEACHING MANUAL — Man-
ual containing more than 60 different experiments
accompanies each Furnace.

Engineers and scientists: Investigate challenging op-
portunities with B/A. Write Industrial Relations Director.
An equal opportunity employer.

BAIRD - ATOM/C,/NC.

ADVANCETD OPTICS AND E

LECTRONICS

27 University Road - Cambridge 38 Mass.

SERVING SCIENCE
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#69. Biophysics of Physiological and Pharmacological
Actions.

1961. 612 pages. 212 illustrations.
Edited by: Abraham M. Shanes.
A bird’s-eye view of a number of principles
now considered important. Useful for teaching,
as well as for research purposes.

Retail Price: $13.50. AAAS Member's Cash
Price: 11.75.

#68. Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“. . . strongly recommended to all who are
in search of facts and source material on the
sc9igll1ces in China.”—Science, 22 September
1

Retail Price: $14.00. AAAS Member's Cash Price:
$12.00.

#67. Oceanography.

1961. 665 pages. 146 illustrations.

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Retail Price: $14.75. AAAS Member's Cash Price:
$12.50.

#66. Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

ggtgél Price: $9.75. AAAS Members Cash Price:

#65. Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology :

Iégtzszié Price: $8.50. AAAS Member’s Cash Price:

Recent AAAS Symposium Volumes

#64.

#63.

#62.

#61.

#55.

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1

Clip out this Form. Fill in and Mail Today

Calcification in Biological Systems.

1960. 526 pages. 283 illustrations.

Edited by: R. F. Sognnaes.

“Those interested in current concepts of min-
eralization of calcified tissues will find in this
text the sources of current knowledge on the
subject.”—dAmerican Journal of Orthodontics,
May 1961

getail Price: $9.75. AAAS Member's Cash Price:
8.50.

Congenital Heart Disease.

1960. 372 pages. 147 illustrations.

Edited by: Allan D. Bass and Gordon K. Moe.
“Should serve as a valuable and concise sum-
mation of the more important aspects of con-
genital heart disease.”—dAmerican Journal of
Cardiology, August 1961

getail Price: $7:50. AAAS Member's Cash Price:
6.50.

Water and Agriculture.

1960. 206 pages. 21 illustrations.

Edited by: Roy D. Hockensmith.

“Contains vital ideas that clarify the functions
of forests and their similarities and differences
with other types of land.”—Journal of For-
estry, June 1961

Retail Price: $5.00. AAAS Member's Cash Price:
$4.50.

Biological and Chemical Control of Plant and
Animal Pests.

1960. 286 pages. 11 illustrations.

Edited by: L. P. Reitz.

“The editor and individual authors should be

commended on the preparation of this book.”
. —Journal of Economic Entomology, De-

cember 1960

Retail Price: $5.75. AAAS Member's Cash Price:
$5.00.

Photoperiodism and Related Phenomena in Plants
and Animals.

1959, 2nd printing 1961. 922 pages. 256 illus-
trations.

Edited by: Robert B. Withrow.

“ . . contains very many excellent papers.
There are few biologists who will not peruse
it with pleasure and profit.”—Science Progress,
July 1960

Retail Price: $14.75. AAAS Member's Cash
Price: $12.50.

| . American Association for the Advancement of Science l
| Circle Volumes 1515 Massachusetts Avenue, NW l
| You Wish To Washington 5, D.C. l
| Order . . . Please send the symposium volumes circled on this form, to: 1
| 69 68 67 |
| : N F- TS R R EEEEREERRE I
| 66 65 64
| e 5 ¢ o T P R R LRI |
63 62 61 |
{ 55 ity e Zone: ......... State: .......... ... |
] $ Please check: ) =
| T ( ) T am a member of AAAS, and enclose payment for the volumes indicated at member I
| Payment prices. C )S$...... ... .enclosed. i
| Enclosed ( ) I am not a member of AAAS. . L ( ) Please bill me. i
| () Please send Membership Application Form.

i e s B — . o T ——— T V_—_ P— S oo o W} W — — (————— —— i, {— T . i

—— —— — U —— ——— t— T — —— ——— T St T
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COLEMAN

brings new convenience
to microchemical analysis

The task of analyzing extremely small samples is
made quicker and easier with three components
of the Coleman Ultramicro Program —the Junior
Spectrophotometer, the titrator and the centri-
fuge. :

Each is specifically designed to accommodate
sample volumes in the microliter range. Together,
they provide the laboratory with convenient and

FOR SPECTROPHOTOMETRY..,

The Coleman Junior, a true diffraction grating
spectrophotometer, has been used for years with
samples ranging in size from 12 ml to as little as
7 microliters. With its new Ultramicro Cell As-
sembly, the instrument accepts a sample of 100
microliters while providing a full one-centimeter
light path; this permits precise microanalysis of
even faintly-colored liquids. The Junior provides
continuous wavelength selection over the 400-700
myu spectrum.

Ultramicro Cell Assembly—$124.25
Coleman Junior Spectrophotometer —$453.00

FOR TITRATIONS...

Accurate titrations of minute samples is provided
by the Coleman Microtrator, a micrometer-driven
burette. It expresses volume of titrant delivered
directly in microliters on a digital counter linked
to the micrometer screw, Titrant is delivered into
a plastic sample cup riding on rotating sample
tray which provides instant splash-free mixing of
titrant and sample.

Microtrator—$250.00

FOR CENTRIFUGATION...

The Coleman Ultramicro Centrifuge provides
rapid and efficient separation of sample constitu-
ents. It develops more than 13,000 rpm in a few
seconds; its cycle timer permits setting at any
period of operation up to 5 minutes. Most sam-
ples are cleanly separated in less than 30 seconds
—unusually difficult materials may be spun for
the full cycle. Centrifuge accommodates 24 sam-
ple tubes of 400 ul capacity; tubes may be dis-

/, carded after desired material

77 is removed.

Ultramicro Centrifuge—$165.00

CORLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS -

9 FEBRUARY 1962

beautifully precise methods for sample separation,
titration and spectrophotometric measurement.

Whatever your field —life sciences, biochemis-
try, industrial research, wherever sample volumes
are limited—you’ll find that these three instru-
ments improve both your analytical speed and
accuracy. The instruments are described fully in
Coleman Bulletin SB-263.

397



COORE BRIEFS

Instruments and Applications

Routine and research versatility of

the M12 “universal” microscope

The M12 Metallurgical Microscope
is carefully designed for full converti-
bility to allow use in the wide range
of optical techniques usually associ-
ated with a “Universal” microscope.

The model shown is fitted for the
examination and photography of
opaque surfaces in bright field and
dark field, the built-on light source
being very intense and capable of
photographic use at the highest
powers.

e po— — — w—

By mounting a substage motion, at
little additional cost, the instrument
can be used for transmitted light
studies in bright field, dark ground,
phase contrast and polarized light.
Mixed illumination (simultaneous
normal incident and transmitted) can
be used. In this form, the microscope
may be employed on the widest possi-
ble variety of specimens.

Alternatively a less expensive stage,
normal incident illuminator and body
may be chosen, if the user requires a
comparatively limited but inexpensive
instrument for routine or educational
purposes.

398

A high temperature

vacuum dilatometer

To meet the needs of those inter-
ested in dilatation studies of modern
special metal alloys, Chevenard has
produced the HT-60 Dilatometer.

With this instrument dilatation
characteristics at temperatures up to
1500°C and in a very high vacuum
can be determined.

A photo-electric spot-follower prin-
ciple of recording is employed and
either “expansion vs. temperature” or
“expansion vs. time” (the specimen
being held at a -constant tempera-
ture) curves can be obtained.

Design features of the
Metalette microscope

This new metallurgical microscope
has several innovations in stand de-
sign which improve optical perform-
ance and convenience in use.

The gliding stage is mounted to a
fixed limb of ample proportions. Stage
and specimen do not move during
focusing, thus eliminating a common

source of wear and fine vibrations as
well as permitting the examination of
very heavy specimens.

Coarse and fine adjustments are
centrally located at top front of base.
No control knobs project outside limb
or base and controls are accessible
with equal ease to each hand. In this
instrument the fine adjustment con-
trol is the outside larger knob, the use
of which facilitates the very small
and precise motions required of it. All
controls for adjustment of illumina-
tion are in-easy reach just behind the
focusing controls.

i
ik

Ball bearing focusing slides, carry-
ing objectives, illuminator and body
are of unusual width. These slides
subtend the wide angle of 114° at the
optical axis — in comparison to a usual
value of about 34° in conventional
microscopes. This gives the micro-
scope a rigidity which other designs
cannot provide.

A long working distance objective
suitable for use with heating stages

For work under such condition, the
M7817 20X Long Working Distance
Objective may be useful. Numerical
aperture is low for an objective of this
power, being 0.28, however, this ob-
jective is most versatile. A working dis-
tance of 14mm is provided; the lens
can be used in either transmitted or
normal incident light; it can be em-
ployed on specimens with or without
cover glass (of whatever thickness),
immersed or dry.

Biological » Metallurgical  Polarizing — MICROSCOPES — Student « Routine « Research  Special Research

Metallographs <+  Dilatometers .

s

Thermobalances *

Particle Counting and Sizing Equipment
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go from simple to
complex Infrared applications
with ease!

Special applications present no problem to the double-beam,
double-monochromator Beckman® IR-4—most versatile of
all infrared spectrophotometers. IR-4 design accommodates
a wide variety of accessories to meet today’s increasing
need for unique IR analyses. Instrument down-time for ac-
cessory attachment is negligible. And equipping the IR-4
for the unusual in no way affects its capability to perform
the usual qualitative and quantitative studies.

For the solution to your special IR problem, call your
nearest Beckman Sales Office or write direct for Data File
38-6-02.

A. EXTENDED RANGE BENEFITS » [t takes only minutes to
convert the IR-4 to visible and near-UV ranges for
high-resolution external source and detector studies. No
second instrument is needed. There’s no disassembly
and assembly. Curve shows emission of mercury vapor
in ranges indicated, using a .20 mm slit.

B. EXTERNAL SOURCE STUDIES » Use the IR-4 to analyze ra-
diation from sources outside the instrument. Example:
measuring infrared radiation from jet aircraft exhausts
in order to minimize the tracking ability of enemy
missiles.

C. REFLECTANCE STUDIES « With HEMISPHERE REFLECTANCE
ATTACHMENT, the IR-4 measures reflectance with or
without specular components at various angles of inci-
dence. Use HOHLRAUM CAVITY UNITS for total reflectance
or emissivity studies. Example : heat absorption studies
of commercial protective coatings.

D. EXTERNAL DETECTOR MONITORING « External detector op-
tical systems permit the study of detector response as a
function of wavelength. Example : checking the perform-
ance level of infrared tracking detectors in the nose
cones of our missiles.

NOTE: Attachments for above studies are also available
with Beckman IR-5 and IR-7 spectrophotometers.

Beckman INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

Fullerton, California
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IT HAPPENED THIS MONTH...

a glance at yesterday in relation to today

IN FEBRUARY—(1810)—in answer to critics of his work, Mr. J. Acton defends the
thesis that seeds, plants, and animals, during their respective functions of germina-
tion, vegetation, and respiration, absorb oxygen gas and emit carbonic acid gas.
There are some who believe that living organisms emit. solid carbon which then
unites with oxygen externally. Acton attempts to prove oxygen absorption by
demonstrating changes in the color of the viscera of animals killed in an atmosphere
of oxygen gas. He feels that oxygen uptake by the blood accounts for the formation
of the carbonic acid gas, which must surely be more easily emitted in an aeriform
rather than a solid state.l

Actor’s critics were soon silenced and attention shifted to the details of the metabolic
processes associated with the gas exchange. If Acton — like modern workers — had
had C'% and 018 to work with, his ideas might have won acceptance more readily.
Use of these isotopes has contributed enormously to our knowledge of respiratory
and vegetative functions. For example, C1* compounds have played a key role in
studies on photosynthesis. Schwarz BioResearch makes a wide variety of C14-labeled
biochemicals; our most recent addition is & group of C4-labeled 5-nucleotides.

IN FEBRUARY~—(1938)—D. Breese Jones and his associates? report on some
studies concerned with Phaseolus vulgaris, the “black turtle soup” bean of the
Mayas. Anthropologists have reported that the Mayas subsist almost entirely upon
this bean and maize, and yet are a strong, healthy race. Jones’ findings indicate a
supplemental relationship between the bean and maize protein: the relatively large
content of lysine, tryptophane, histidine, and cystine in the bean protein contrasts
sharply with low concentrations in maize.

If you are studying the physical, chemical or biological properties of proteins,
Schwarz BioResearch does not offer you beans, but we do offer an array of optically
standardized amino acids and derivatives labeled with C14, H3, N5, or 018 ... and
many CBZY amino acids, amino acid esters and polyamino acids that we distribute
for Yeda of Israel.

IN FEBRUARY—(1961)—a short communication from the Mirsky group discusses
nuclear “amino acid-transfer” RNA. Their previous work had shown that isolated
thymus nuclei contain amino acid activating enzymes and are capable of sustained
amino acid incorporation into nuclear protein. Now they have incubated C'4-labeled
leucine with a nuclear fraction containing RNA and activating enzymes. After incu-
bation the mixture was hydrolyzed with ribonuclease and a radioactive leucine-
adenosine complex isolated by paper electrophoresis and chromatography. This
indicates that the receptor group of nuclear (like cytoplasmic) “transfer” RNA is
adenosine.? :

W hether you work with nucleus or cytoplasm, RNA or DNA, radioactive or non-
radioactive compounds, check the Schwarz catalog. If you do not have a copy,
write for it.

1. Acton, J.: Further remarks on respiration, in answer to J. F. J. Nat. Phil., Chem., and the Arts 25:88 (Feb.)
1810. 2. Jones, D. B.; Gersdorfi, C. E. F., and Phillips, S.: Proteins of the black bean of the Mayas, Phaseolus
vulgaris. J. Biol. Chem. 122:745 (Feb.) 1938. 3. Hopkins, J. W., Allfrey, V. G., and Mirsky, A. E.: Adenosine
as the receptor end group in nuclear amino acid transfer RNA. Biochim. et Biophys. Acta 47:194 (Feb. 12) 1961.

SCHWARZ BIORESEARCH, INC. - Dept. 2B2 « Mountain View Ave., Orangeburg, N.Y.

BIOCHEMICALS * RADIOCHEMICALS » PHARMACEUTICALS for research, for medicine, for industry
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Alas, a Lack, or Why English Slept

Almost anyone can think up ways to improve high school teaching of
English. We can do without memorizing The Rime of the Ancient Mari-
ner. It stoppeth one, if not two, of three students. And instead of re-
tracing the trials of Silas Marner at the pace at which they were lived,
one could read more rapidly a few contemporary novels. Use of paper-
back books, in their variety and availability, should permit students and
teachers to satisfy individual tastes. And for students going to college,
more demanding instruction in composition should eliminate the need
for that perennial hodgepodge, Freshman English.

What is really needed to improve English instruction, however, is not
random thoughts but a systematic study of the curriculum, from ele-
mentary school through the first year or two of college. Such an effort is
now under way in the U.S. Office of Education’s Project English. Plans
call for setting up curriculum study centers at three universities this
spring. The curricula, borrowed or invented, will be designed to teach
students to read with comprehension and to write with clarity. Literature
will be included as it bears on these goals. The most promising feature
of the project is the effort to draw upon the talents of university people
outside, as well as inside, the schools of education.

Use of persons who are not professors of education does not, of
course, make this English program unique. The program bears some
similarity to the now familiar efforts at reform in teaching science and
foreign languages, which are supported by the National Science Foun-
dation and, under the National Defense Education Act, by the Office of
Education. The main idea is also to put a little more emphasis on rigor
and a little less emphasis on “life-adjustment.” Actually, most students
are not fortunate enough to have suffered even the abuses of rigor
illustrated in the examples in the first paragraph above.

Project English is starting on a makeshift basis, and it includes other
efforts about which it is harder to be enthusiastic. It includes, for exam-
ple, educational research of the kind that, if it succeeds at all, can only
demonstrate the obvious — such as the bearing of vocabulary size on
reading comprehension. The key idea of the project, however, is the
establishment of the curriculum centers. As the project grows, the hope
is to establish more centers. And as blocs of sensible yet imaginative
curricula start coming from the centers, the hope is to set up institutes
for retraining teachers. These institutes would be similar to those al-
ready established for science teachers and foreign language teachers. To
move to this final stage, however, will require not only a great deal more
money from Congress but also special legislation.

The director of the project is J. N. Hook, who recently came to Wash-
ington on leave from the department of English of the University of
Illinois. Being in the Office of Education, Hook will work more closely,
of course, with the personnel of that office than did his counterparts
in some of the earlier work on science teaching. But with reform in
education gaining respectability, this could operate to the advantage
of the program. The Office of Education had been growing famous for
taking the education out of education. Perhaps it will now grow famous
for putting it back.—J.T.
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sure you've got the shots you need. And the
W high quality of Polaroid Land film gives you the
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AUTOGLAVABLE

NALGENE"
LABORATORY
BOTTLES

OF POLYPROPYLENE

A bottle is a bottle is a bottle? Not
any more. Here’s news of the first
polypropylene bottles ever designed
specifically for laboratory use.
Safer handling—light in weight,
non-slippery, shatter-proof. Safer
storing—chemically inert, can’t sustain
bacterial growth. Non-toxic—because
they’re made from FDA approved
resin. And you’re sure of safe
sterilization because these Nalgene
bottles withstand repeated autoclaving.
Standardize now on the safest, most
economical laboratory bottle ever
made. Complete line—narrow
or wide mouth, sizes from
one ounce to five gallons. Ask
your lab supply dealer.
And look for this @ symbol of
quality on the bottom of every
Nalgene bottle. For a complete new
catalog of Nalgene laboratory ware,
write Dept. 2714.

THE NALGE CO. INC.

ROCHESTER 2, NEW YORK

SLIP-PROOF,
WET OR DRY

The Quality Standard of Plastic Laboratory Ware

GREATEST
IDEA SINCE
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IT takes people...people that are com-
petent ... people that are eminently

qualified . . . people that are devoted to
high technical standards...to turn out
analytical reagents of the highest consist-
ent quality. The people you see below
are more than 100 such people...and
they all work at Mallinckrodt.

[t talkeEs peoplE...




It also takes technique — which
Mallinckrodt has. It also takes manufac-
turing facilities which Mallinckrodt has.

But the essential element: people.

The result of all these prerequisites to
purity? Mallinckrodt Analytical Reagents
sealed in the unique and exclusive
Stormor® bottle.

Chemical Control is like that
...at Mallinckrodt.
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EREEN - MANUFACTURING CONTROL
DR — ANALYTICAL DEVELOPMENT

LIGHT BLUE —ANALYTICAL TESTING

Saltncdrods”™>

CHEMICAL WORKS
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BOOKS

CLASSICAL ELECTRODYNAMICS

By JOHN DAVID JACKSON, Professor of
Physics, University of Ilinois. Although primarily a
graduate textbook in electromagnetic theory, this book,
with its extensive material on methods of mathematical
physics and its many applications to modern physics, will
be useful in other courses and as a long-term reference
book for the practicing physicist. 1962. 664 pages. $13.00.

BIOCHEMICAL MECHANISMS

By LLOYD L. INGRAHAM, Department of Bio-
chemistry and Biophysics, University of California,
Davis. This book is divided into two sections. The first
reviews general mechanistic principles of organic and
inorganic chemistry pertinent to biochemistry. The second
part discusses specific biochemical mechanisms, in refer-
ence to various type reactions. Any biochemist who
wishes to learn more about the area of reaction mecha-
nisms will welcome this book. 1962. 120 pages. $5.75%.

BICLOGY: An Introduction to

The Science of Life

By CLARENCE J. GOODNIGHT and MARIE
GOODNIGHT, Purdue University, and the late RICH-
ARD R. ARMACOST. This is a clear and concise survey
of the major features of the plant and animal kingdoms,
designed as an introductory course in biology. Special
care has been devoted to the illustrations, both as to
quality and quantity. Throughout the book recent dis-
coveries in biology are included. 1962, 460 pages. $6.95.

TEXTBOOK of COMPARATIVE
ENDOCRINOLOGY

By AUBREY GORBMAN, Columbia University,
and HOWARD A. BERN, University of California,
Berkeley. The basic aim of Textbook of Comparative
Endocrinology is to show how the endocrines participate
in functional regulation and integration at all levels.
Emphasis is upon the areas in which great strides have
been made in the last decade. Orientation is toward an
explanation of physiological events in terms of the en-
docrine system. 1962. Approx. 424 pages Prob. $11.50.

PLANTS: An Introduction to
Modern Botany

By VICTOR A. GREULACH and ]J. E. ADAMS,

“both of University of North Carolina. In general, the

aim of this book is to present an interesting and up-to-
date account of the more important concepts and prin-
ciples of modern botany. Emphasis is upon the dynamic
aspects of the field currently receiving so much attention
in research laboratories. While stressing fundamental
concepts, the authors include practical applications
throughout the book. 1962 Approx. 568 pages. Prob.
$7.50.

A SECOND COURSE in
NUMBER THEORY

By HARVEY COHN, Professor of Mathematics,
University of Arizoma. This book draws a direct rela-
tionship between the eighteenth century knowledge of
numbers and current work being done today, by using a
sufficient amount of algebra and analysis to justify num-
ber theory. 1962. 160 pages. $6.95.

THERMOELECTRICITY:

An Introduction to the Principles

By D. K. C. MacDONALD, National Research
Council, Ottawa, Canada. The author has written this
book with two groups in mind; experimental physicists
doing work on electron transport, who are interested in
the background to the subject; and theoreticians who
might wish for survey of thermoelectricity and related
questions. 1962. Approx. 152 pages. Prob. $6.00.

RESEARCHES on METEORITES

Edited by CARLTON B. MOORE, Arizona State
University. This book contains the major contributions
to a symposium on meteorites held at the University of
Arizona in 1961 in an effort to coordinate the investiga-
tions into these ‘“natural space probes” 1962. Approx.
240 pages. $7.00.

* Also available in a textbook
edition for college adoption

Send for examination copies.

OF SPECIAL INTEREST TO CHEMISTS ...

John Wiley & Sons and Longmans, Green of London
are pleased to announce that the majority of Longmans’
existing and future publications in science and technology
will now be distributed in the U. S., its Dependencies,
and the Philippines by Wiley. These titles will include
both texts and references designed for use at the under-
graduate and graduate levels. The first list of Longmans’
titles in chemistry, available shortly, includes the follow-

JOHN WILEY & SONS, Inc.

ing: STRUCTURAL PRINCIPLES IN INORGANIC
COMPOUNDS, 4y W. E. Addison. 192 pages. In press.
A GUIDEBOOK TO MECHANISM IN ORGANIC
CHEMISTRY, by Peter Sykes. 240 pages. In press. A
COMPREHENSIVE TREATISE ON INORGANIC AND
THEORETICAL CHEMISTRY, 4y J. W. Mellor. In Six-
teen Volumes. Prob. $32.50 per volume,

440 Park Avenue South, New York 16, N. Y.
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______ Kodak reporis on:

PbSe detectors, stable in high vacuum ... gentle gravity . ..
a note for your little black book . . . Miss Kellogg's project

For sale practically off the shelf:

(unless response to this advertisement swamps us)

SUITABLE WINDOW

High vacuum. Permits efficient

"
Lead selenide detector 23-72
surface. Choice of sensitive
area ranging from 0.25mm
square to 7mm square. ) ‘130" MAX.
GLASS
2_9" hr=========|H
32 C=========
b/ £

KODAK EKTRON DETECTOR
o TYPE E-6
,%“ 400" DIA. COOLING HOLE
4 PRONGS

|
EVACUATION TUBE

cooling. But PbSe detectors reputed 107
to go quickly erratic in high vacuum,

Aha! We have learned how to lick

this. Hence danger of being swamped

with orders.

Conservative in
comparison with

SPECIFY WHICH YOU WILL USE:

Fill with liquid N, and get this,
with time constant < 100 ,sec.

Fill with solid CO, in acetone

Price: $475. Less in quantities of three or more. what some cus- and get this, with time constant
$100 more in metal. with less worry about break- tomers have been < 30 psec,
age. We also make filters that pass spectral spikes o0 | *nown to find. o
or cut below or above a stated wavelength. Ad- TR TP R T T W T .
dress: Eastman Kodak Company, Special Prod- ableotrh:::n::;er}e:(zlr?cyco:olsvileca‘r?azut
ucts Division, Rochester 4, N. Y. Ordinate is D*. To find out what ment. He who asks ques(gxons gsts
this really means, request pamphlet. answers.
- ey o
A slide projector like Second-best acetonitrile
a morry-go-mnd Demand has waxed for Spectro Grade

This is the Kodak Carousel projector.
It projects slides. Carousels symbolize
carefree abandon. Care lest slides jam
can be abandoned. Gravity feeds them.
Gentle gravity. Slides are automati-

cally lifted back to 80-slide storage -

tray. Pushbuttons at end of long cord
advance slides,* reverse, even refocus.
(Latter is largely for kicks. Actually,
slides get prewarmed not to pop out of
focus.) See Kodak dealer for exact
price. You will find it is less than $150.
Lucky you happen to be in the market
at this particular time.

*Alternatively, projector can be set to advance every

5, 10, or 20 seconds. This scheme is more urbane than
an alarm clock for the chairman.

This is another advertisement where Eastman Kodak Company probes ot random for mutual interests
and occasionally a little revenue from these whose work has something to do with science
9 FEBRUARY 1962

Acetonitrile (Eastman S488) despite a
price of $7.10 for 250 ml, which sug-
gests widespread concurrence with our
belief that nobody else offers acetoni-
trile as pure as our acetonitrile. Pain at
having to charge such a price is eased
a little by reflecting that the achieve-
ment of this purity calls forth more
dogged determination than any other
item in the house.

Despite all the noble effort, alto-
gether too many lots of acetonitrile
fail to make the grade as Eastman
S488 because of trifling hydrocarbon
impurities. Recently we succeeded in
palming off some of this rejected
acetonitrile on our own chemical re-
searchers. They wanted it not as a

spectro solvent but for some syntheses

involving acid chlorides, where water
or alcohols are bugaboos—or, as one
educated young man put it, no elec-
tron donors allowed.

That sophisticated remark, the ea-
gerness with which a genuine customer
from the outside later lapped up simi-
lar batches of our acetonitrile for non-
spectro purposes, and a price of only
$5.05 for 500 grams of this Anhydrous
Acetonitrile (Eastman plain 488) con-
spire to remind us of the Lewis acid-
base definition, - the earlier Bronsted
acid-base concept, and the non-aque-

ous titrimetry technique which has
arisen from the Bronsted concept and
which now permits so many unlikely
compounds to be regarded and meas-
ured as acids or bases in suitable non-
aqueous solvents.

Eastman plain 488 makes such an
eminently suitable and inert solvent
for this purpose! For instance, a great
variety of amines can be dissolved in
it and titrated with perchloric-acid-in-
glacial-acetic acid, viz.,

HClO4 + HOAc —> H30Ac -+ ClO;
H30Ac+R'R"R"'N.=—
R'R”R’’NH"+HOAc
Write down in your little black book:

“Non-aqueous_titrimetry.”

And while you have your pen out, you
might jot down that some 3900 Eastman
Organic Chemicals can be ordered from
Distillation Products Industries, Rochester
3, N. Y. (Division of Eastman Kodak
Company).

Roentgen movies

Miss Lina-Lou Kellogg, working anon-
ymously as ‘“X-ray Sales Division,
Eastman Kodak Company, Rochester
4, N. Y.,” has issued another edition
of her bibliography of x-ray cinematog-
raphy. Eighteen months since the pre-
vious edition have added some 175
references, bringing us to some 750.
It’s a live subject, all right. “Kelly”
has the impression that interest is
shifting from technique to medical in-
terpretation. She also has the feeling
that she is barely scratching the sur-
face. She knows and regrets that her
Russian coverage is weak. Still, about
25 people a week ask and receive. So
don’t be bashful.

Prices subject to change
without notice.
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PHOTOVOLT

CHEMICALS FOR
THIN LAYER
CHROMATOGRAPHY

The most complete line of
adsorbents—as standardized by
Stahl—for thin layer chromatog-
raphy. Particle size is appropri-
ate to the technique, and a bind-
ing agent is included. Materials
currently available at new lower
prices include:

Write for Bulletin No. 392 to:

PHOTOVOLT CORP.

1115 Broadway ¢ New York 10, N. Y.

Also: pH Meters, Colorimeters, Densitometers

GLASS ABSORPTION
CELLS = KLETT

Silica Gel G
Aluminum Oxide G
. Kieselguhr G

Also:
New Spray Reagents
in Aerosol Cans

E. MERCK

(GERMANY)

For further information contact:
SCIENTIFIC APPARATUS U.S. Distributors
Klett-Summerson Photoelectric Colorimeters—

Colorimeters — Nephelometers — Fluorimeters— |

Bio-Colorimeters — Comparators — Glass Stand-

ards—Klett Reagents. [
Klett Manufacturing Co.

176 Bast 87 Strest; New York, New York BRINKMANN INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N.Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI - MENLO PARK, CAL. - ST. LOUIS
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THE CORNING MUSEUM OF GLASS

Presents the First Volume of its

New Series of Monographs:

ANALYSES OF THYMIDINE

ANCIENT GLASSES @\fjﬂ
1790 - 19 5 7 ° CHCH, CHOH CHCH,OH

4 L o1
Thymidine-methyl-H3, 6.6 curies/mM
$15/250 uc $40/1 mc

Thymidine-2-C!4, 25 mc¢/mM
$85/50 uc $150/100 puc

LABELED

A Comprebemive and Critical Survey

BY

EARLE R. CALEY

Copies at $7.50 per volume can be ordered
directly from the Museum

THE CORNING MUSEUM OF GLASS
Corning Glass Center, Corning, New York

O,

LABELED
HEMICALS

SERVONUCLEAR
HIGH VOLTAGE

REHABILITATION OF THE MENTALLY ILL
Social and Economic Aspects

pow E R SU p p LI ES A symposium of the American Psychiatric Asso-

ciation, cosponsored by the AAAS Section on

For Quick Deliver y.’ Social and Economic Sciences and the American

Sociological Society.

Edited by Milton Greenblatt and Benjamin Simon

Solid state circuitry This volume presents an up-to-date picture of
throughout. Instant rehabilitation in its broadest sense. The contri-

starting. No warmup. No butions are from outstanding researchers and
vacuum tubes. Overload

circuit with AUTO- practitioners in the field. The process of rehabili-
MATIC CUT-OUT for tation is examined from the standpoint- of (a)
maximum safety to per- hospital, (b) transitional aspects, and (c) com-
sonnel. munity. The rehabilitation of the individual in
the total sense is seen as a continuum starting
+ 2000 VOLTS — 150 MILLIAMPERES from the momeﬁlt of admission to his final re-
settlement in the community and many tech-
+ 5000 VOLTS — 300 MILLIAMPERES niques and recommendations for improved patient
+ 5000 VOLTS — 500 MILLIAMPERES care and treatment are contained in the book.
+10,000 VOLTS — 250 MILLIAMPERES December 1959, 260 pp., $5.00

AAAS Members’ Cash Orders $4.50

Ideal power sources for Analytical Research Equipment
such as Electrophoresis Tanks and other electro-

mechanical equipment. English Agents: Bailey Bros. & Swinfen, Ltd.
Write today on dompany letterhead for illustrated Hyde House, West Central Street
literature with complete specifications. London W.C.1, England
s E Rvo " “ c I. E A n co n P AMERICAN ASSOCIATION FOR THE
. ADVANCEMENT OF SCIENCE
28-21 Astoria Blvd. Long Island City 2, N.Y. 1515 Massachusetts Avenue, NW
TEL: YE 2-3353 Washington 5, D.C.
E——
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as the ATP turnover time and the
phosphate potential (ATP/ADP-P;)
were determined and related to electron
transfer in various metabolic states of
ascites tumor cells. The relationship be-
tween energy-linked cytochrome oxida-
tion and light-induced electron transfer
was also examined.

The full proceedings of the sym-
posium on respiration and fermentation
will be published by the Ronald Press.
The abstracts of the symposium papers
and the shorter contributed papers are
scheduled to appear in the January issue
of the Journal of General Physiology,
currently the official publication organ
of the Society of General Physiologists.

Newly elected officers are Albert
Tyler, president; Teru Hayashi, vice-
president; David Bishop, secretary; and
Barry Commoner and Andrew Szent-
Gyorgyi, councilors. Thirty-eight new
members were voted into the society.

BARBARA WRIGHT
Huntington Laboratories,
Massachusetts General Hospital,
Boston

Davip W. BisHopP
Department of Embryology,
Carnegie Institution of Washington,
Baltimore, Maryland

Forthcoming Events

February

26-2. Current Trends in Nuclear Power,
symp., Tucson, Ariz. (L. Weaver, Nuclear
Engineering Dept., Univ.. of Arizona,
Tucson)

27-1. Application of Switching Theory
in Space Technology, symp., Palo Alto,
Calif. (J. P. Nach, Lockheed Aircraft
Corp., Sunnyvale, Calif.)

March

1-3. Florida Acad. of Sciences, Gaines-
ville. (J. B. Lackey, Dept. of Civil Engi-
neering, Phelps Laboratory, Univ. of Flor-
ida, Gainesville)

1-3. Fundamental Cancer Research,
Conceptual Advances in Immunology and
Oncology, symp., annual, Houston, Tex.
(Univ. of Texas, Anderson Hospital and
Tumor Inst., Houston 25)

1-3. Scintillation and- Semiconductor
Counters, 8th symp., Washington, D.C.
(G. A. Morton, RCA Laboratories, Prince-
ton, N.J.)

2-4. National Wildlife Federation, Den-
ver, Colo. (T. L. Kimball, 1412 16 St.,
NW, Washington 6)

4-7. Association for Higher Learning,
Chicago, Ill. (Chief of Information, Dept.
of the Army, Washington 25)

4-8. Association for Supervision and
Curriculum Development, Las Vegas, Nev.
(Chief of Information, Dept. of the Army,
Washington 25)

4-8. Conference on Gas Turbine Power-
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Process Industries, American Soc. of Me-
chanical Engineers, Houston, Tex. (A. B.
Conlin, Jr., ASME, 29 W. 39 St., New
York 18)

5-9. Analytical Chemistry and Applied
Spectroscopy, conf. and exposition of mod-
ern laboratory equipment, Pittsburgh, Pa.
(C. F. Glick, Applied Research Labora-
tory, U.S. Steel Corp., Monroeville, Pa.)

5-16. United Nations Economic and
Social Council, Committee for Industrial
Development, New York, N.Y. (U.N,,
New York)

8. Problems Relating to Food and Feed
Additives, Assoc. of Vitamin Chemists,
Chicago, Ill. (H. S. Perdue, Abbott Labo-
ratories, N. Chicago)

9-14. National Science Teachers Assoc.,
annual, San Francisco, Calif. (M. T. Bal-
lou, Ball State Teachers College, Muncie,
Ind.)

10-13. Microminiaturization Congr.,
New York, N.Y. (C. G. Sedan, American
Watchmakers Inst., 18465 James Couzens
Hwy., Detroit 35, Mich.)

11-17. American Congr. on Surveying
and Mapping—Amer. Soc. of Photogram-
metry, annual, ‘Washington, D.C. (G. K.
Emminizer, Jr., 106 Valley Rd., Ellicott
City, Md.)

12. Wildlife Soc., Denver, Colo. (C.
Gordon Fredine, 5921 Anniston Rd., Be-
thesda 14, Md.)

12-14. North American Wildlife and

SCIENCE TEACHING APPARATUS EXPENSIVE?
NOT ANY MORE!

MACALASTER BICKNELL CORPORATION'S new concepts in design and quantity
manufacture permit low price levels hoped for by educators — but never before
achieved. So valuable to learning — individual student participation in laboratory
work is now possible with no sacrifice in quality, durability or scientific validity.

Range Finder — Experimentally calibrated
device which extends your ability to meas-
ure large distances utilizing the principle
of triangulation.

Optical Micrometer — Experimentally cali-
brated device that extends considerably
your ability to measure very short dis-
tances, e.g., thickness of a human hair by
several orders of magnitude.

TOTAL KIT $3.45

YOUR GUARANTEE OF QUALITY APPARATUS

MACALASTER BICKNELL CORPORATION’s PSSC
apparatus is manufactured to approved ESI
specifications.

MACALASTER
@ | BICKNELL

CORPORATION

SCIENCE EDUCATION DIVISION
253 Norfolk Street, Cambridge, Mass.

Parallax Viewer — Mathematically cali-
brated device for measuring long distances
employing the principle of parallax. Dis-
tances to targets are determined mathe-
matically from the geometry of the viewer
and the length of the viewing base line.

FOR MORE INFORMATION

Return Coupon Below!

@'

Please send me your PSSC Apparatus and
Supplementary Materials Catalog.

i

American Science
Products, Inc.
Design Consultants

Name.

Subject Taught

School

Street !
City. Zone.

State 8-2-41
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