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Besolved: Two peaks are better than one
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of analyses and for built-in
capabilities. The new Model
116 Analyzer is a modular
unit so you can order only
the capabilities you need at
present and can add additional
capabilities later. The resolution
shown above is typical of both
instruments.

To get more information, and
representative chromatograms,
write for Data File 2016-5.

It took three things to split the
glutamine/asparagine peak in
analyzing physiological fluids:
new methodology, Custom
Spherical Resin, and a superb
amino acid analyzer. All three
of these are developments from
Beckman.

And now Beckman gives you
a choice of two analyzers. The
classic Model 120C is the
premier instrument in the field
—the logical choice for volume INSTRUMENTS, ING.

SPINCO DIVISION
PALO ALTO, CALIFORNIA » 94304

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH: GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY



Code Breaker

Beckman’s exclusive Tm Analyzer: the only lab-proved
system specifically designed to determine helix-coil
transition temperatures in nucleic acid preparations (plus

a broad range of related biomedical/research

applications). /t's ready-made for deciphering the genetic message.

Together with a Beckman DB®, DB-G
or DK Ultraviolet Spectrophotometer,
the Tm Analyzer performs high and
wide in the 0-200° C range: High pro-
gram linearity. Wide temperature
range. Highly accurate temperature
readout. Wide range of program rates.
Highly stable temperature control for
isothermal studies. And it provides you
direct x-y recorder capability.

Analysts can evaluate the Tm curves
obtained for information on:
= Native state of DNA or RNA prepara-
tions = Relative purity and homogene-
ity of various preparations = Relative
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proportions of guanine and cytosine
residues in molecules = Effects of irra-
diation, halogenation, or other induced
physicochemical changes = Influence
of pH and ionic strength on helical sta-
bility » Degree and reversibility of ther-
mal denaturation = Length and com-
positional homogeneity of the helix »
Properties of various homopolymers of
constituent nucleotides = Mechanism
of nucleic acid chain replication.

For full details on this unique T, ana-
lysis system, contact your local Beck-
man Sales Representative or write for
Data File #800F.

The people out front
in background and back-up...

INSTRUMENTS, INC.
SCIENTIFIC INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES,
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY
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Globigerina bulloides (d’Orbigny), Re-
cent, from 200-meter depth on the
Scotian Shelf. Details of spinal de-
velopment on the ultimate chamber
adjoining the apertural opening of the
shell (X 3500). The new scannmg
electron microscope ranges in magni-
fication from X 50 to greater than
X 100,000. See page 1318. [G. A.
Bartlett, Bedford Institute of Ocean-



A close look at the pill and other molecules

oo . With effective instruments

At the 1965 Pittsburgh Conference,

e Ar

. . Hewlett-Packard introduced to the

of Makmg chemical industry a large-scale

Fi preparative gas chromatograph.
mne Where prep GC had previously
Chemicals been limited to producing, at best,

. a few milliliters of high-purity
chemicals during a long day’s operation, this new H-P instrument
easily separated a liter of equally pure materials in a few hours.

As is often the case with technological advancements that suggest
a commercial value, incredulity ensued—partly because claims
about the instrument were misunderstood, partly because the larg-
est element of the scientific community is from Missouri. Large-
scale prep GC became one of 1965’s chemical controversies. Yet

today, a scant 3 years later, H-P’s large-scale prep GC is a fixture-

in scores of chemical companies around the world, on the basis of
its demonstrated rather than claimed capabilities.

The characteristic elements of the H-P instrument are the 4-inch
diameter column whose relative capacity ratio is more than 100
times greater than conventional prep columns; and the flow
homogenizer, an ingenious piece of hardware that removyed the
last barrier to the use of such large columns, i.e., non-uniform car-
rier gas flow leading to loss'of resolution. Because of these two
clements, the instrument has a gargantuan appetite for performing
high-purity separations. For example, it separated a gallon of
rectified turpentine (that’s almost 4 liters) into 1733 milliliters of
a-pinene, 701 milliliters of B-pinene, both with a purity of over
98%; instrument running time was 30 hours: In a 7-hour run, the
instrument separated 970 milliliters of Cs, Co and Ci methyl

esters, collecting 906 milliliters in the following purities: Cs and.

Cio, 99.8%; Co, 99.2%. The same- work would have taken 6
months on a conventional prep GC.

Based on these and many similar separations, the importance to
the chemist of the H-P prep GC is easily described: it produces
high-purity chemicals so fast, so conveniently, and so economically
that every chemist who needs them—analytical, organic, biomedi-
cal—can now prepare his own, whether he needs a microliter or
several liters of a pure substance . . . for use in reaction studies,
for analysis, or even for commercial purposes. Of course if all three
types of chemists work in the same lab, the H-P prep GC also
creates a new problem: who gets to use it first. For help in solving
most prep GC problems except this one, write for Data Sheet
775/6.

Pandora’s Ailthough five to seven million American women
Pill B have already consumed more than four billion

1 0X oral contraceptives, there is still much uncertainty
concerning their long-term effect on the human body.

The issues are scientific and the questions involve chemistry, bio-
chemistry and physiology . . . endocrinology, pharmacology, and
gynecology. The answers are in widespread. research in every scien-
tific discipline concerned.

It is in the chemical and biochemical disciplines that Hewlett-
Packard assumes its concern with the massive anti-fertility drug
research program, specifically, through its Gas Chromatography
Applications Laboratory, in Avondale, Pa. Thus far, Avondale’s
involvement has centered around two of the most widely used
synthetic hormones: Norethindrone and Mestranol, Both are labile
steroids, subject to thermal degradation. When these steroids break
down—whether during manufacture, in the human environment, or

“during analysis—they form a keto analog so similar in chemical

structure to the original molecule that it is extremely difficult to
differentiate one from the other. The rub is that the scientist niust
be able to tell them apart since the steroid is an effective anti-
fertility agent while the keto analog is not.

Thus there can be no confidence in any chemical analysis of the
pill unless it is first demonstrated that the analytical procedure can
separate the steroid from its keto analog . . . and that it can pre-
serve the chemical integrity of the two types of molecules during
the analysis.

As far back as 1964, our ap-

plication chemists proved that KETO
the Model 402 High-Efficiency {b)

Gas Chromatograph has both

capabilities., The proof is pree| —- e == 3

sented here in the form of three
chromatograms. The first, an
analysis of a sample containing
the two steroids, shows the
presence of Norethindrone (b)
and Mestranol (a), and the ab-
sence of their keto analogs: this
is proof that the 402 respects
the chemical integrity of the
steroids. If the Model 402 were causing degradation of the steroids,
the chromatogram would show the presence of at least some quan-
tity of the keto analogs. The second chromatogram shows the
presence of both the steroid Mestranol and its keto analog, thus
demonstrating the 402’s ability to separate one from the other
when the two coexist in a sample. The same is true of the third
chromatogram, this time with respect to Norethindrone.

Lest it become obscure at this point, the noteworthiness of these
analyses is twofold: they demonstrate the 402’s ability to detect
the labile steroids used in anti-fertility drugs without causing deg-
radation during the analytical procedure; and its ability to sep-
arate compound pairs of such steroids one from the other and from
their keto analogs. Extrapolating from these points, the 402 can be
seen as a fast means for quality control in anti-fertility drug prep-
aration, as the basis for investigation of its clinical progress and
beyond that as a possible means for in vivo patient monitoring. A
report of the anti-fertility drug analysis as it was originally pre-
sented in Facts & Methods, Yol. 5 No. 3, is available on request,

KETO (|| (2)
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Molecules Most new laboratory in-

struments are developed to
and satisfy a demand, usually
Microwaves at the same time the de-

mand occurs. On rare oc-
casions, an instrument whose unique capabilities promise to advance
the state-of-the-art in a particular branch of science makes an ap-
pearance so far ahead of a clear demand for it that its immediate
commercial value can be questioned.

Precisely such an instrument is the Hewlett-Packard Model
8400B Microwave Spectrometer. It fits all descriptions of a techno-
logical and scientific breakthrough, although it is much closer to
home in the area of current and useful application than the preced-
ing discourse might indicate.

In simplest operational terms, the Microwave Spectrometer looks
into the molecular structure of a compound by measuring its ab-
sorption frequencies during an X, R, or K band sweep. It makes
molecular determinations by using the microwave to measure
changes in rotational energy levels in a molecule. Because differ-
ences exist in the geometry of individual molecular species, the
microwave spectrum for an individual molecule is characteristic for
that species. A logical objection, if you're up on your species, is
that most compounds would present a tremendous number of ab-
sorption peaks. True. But with the 8400B it is relatively easy to
differentiate spectra of two different species because of the inherent
high resolution of microwave spectroscopy, in conjunction with an
accurate means of measuring microwave frequencies.

In terms of its application, the Microwave Spectrometer provides
a means of measuring the total amount of information available
from gas-phase microwave spectroscopy absorption lines—fre-
quency, intensity, line width or relaxation rates. This, in turn, per-
mits researchers to delve into such areas as molecule identification,
molecular concentration, bond distance, bond angle, molecular
vibrational levels, barriers hindering internal rotation, equilibrium
constants, molecular collision rates, and reaction kinetics.

Precisely where the Microwave Spectrometer fits into the pattern
of modern chemistry is still being studied, but early indications
show it may well establish patterns of its own. Based on a recent
experiment it has already carved one niche—and an important field
of study for the microwave spectroscopist—in the detection and
quantitative determination of components in a complex, gaseous,
molecular mixture differing only in isotopic composition. (The ex-
periment was to determine the relative concentration of C**H;C**CH
to C**H,CC*H in C' enriched methyl acetylene.) Such experi-
ments are published as regularly as they occur in H-P’s newest
publication, Molecules and Microwaves, a copy of which awaits
your request to Hewlett-Packard, 1501 Page Mill Road, Palo Alto,
California 94304. Europe: 54 Route des Acacias, Geneva.

HEWLETT

ANALYTICAL INSTRUMENTS 00771

1259




C(&unt on PPO

he fluor

thathas_
everything

And here's proof ... At its optimal concentration (4g/liter toluene),
PPO costs just 1.6 cents per 15 ml sample. The new PBD derivatives
are used at concentrations of 7-8g/ liter of toluene, resulting in nearly twice
the cost for little or no increase in performance!

And, even when your samples are highly quenched and contain only minimal
activity, PPO plus a little of our new spectrum shifter, bis-MSB, is still
the logical primary scintillator to use. PPO is extremely soluble in most common solvents,
even at low temperatures. In fact, it is the most readily soluble of all common
primary scintillators. A product of our Pilot Chemicals Division, it is available from
NEN along with virtually any other scintillator you require.

Call collect for prompt, personal service, and ask for a copy
of our complete brochure on liquid scintillation fluors,

Price schedule: NEF-901 PPO  $8/25g $30/100g $135/500g

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telex: 094-6582 Phone (617) 426-7311
In Europe: NEN Chemicals GmbH., Siemensstrasse 1,
6072 Dreieichenhain, bei Frankfurt (Main), Germany
Telex: 4-14393 Tel: (06103) 8353
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Report from

BELL
LABORATORIES

Thin films: faster by computer

Arthur G. Gross and Harry M. Kalish
of Bell Telephone Laboratories have
developed a computer program whose
end product is a set of correctly sized
photographic ‘‘masks'’ for making
prototype thin-film networks. The masks
control the deposition and shapes of
various widths and thicknesses of
conductive, resistive, and dielectric
materials that make up such circuits.
(These frequently begin as tantalum,
deposited onto a glass or ceramic sub-
strate and chemically treated to produce
desired electrical properties.)

Controlled by the new program, a
computer feeds a precision microfilm
plotter which prints the masks on 35mm
film (photo above).

With this system, a prototype can be
ready in a day, as against the weeks
that may be involved in making high-

precision masks for volume circuit
production. Usually, for example, a
draftsman must make rough sketches
and prepare a list of numbers (coordi-
nate points) accurately describing the
geometry of the final circuit. Then the
actual shapes—greatly enlarged—are

—in actual size—made from 35mm film
masks. In the top photo, A. G. Gross (left)
and H. M. Kalish hold three of the masks
used. Each mask controls the formation
of a layer of conductive, resistive, or di-
electric material. The circuit is built up
of a number of such layers.

An experimental thin-film filter network

cut into plastic sheets on a *‘coordinat-
ograph."” Later, the plastic patterns
are photographically reduced to circuit-
sized masks, perhaps ¥2 by 1 inch.

In addition to reducing time and
handling, Bell Laboratories' new pro-
gram relieves the engineer of
another tedious job: designing
the meandering lines that
constitute resistors in these
circuits. And the computer MEASRSR
resistors are “‘optimized” ... fitted into
the smallest possible area.

To give the engineer freedom to use
irregular plane shapes, the program
includes a subroutine which closely
approximates geometric figures used
in making thin-film circuits.

Bell Telephone Laboratories

Research and Development Unit of the Bell System
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Recent AAAS Symposium Volumes

#87. Formulation of Research Policies

1967. 218 pages. Editors: Lawrence W. Bass and Bruce
S. Old. Collected papers from a Gordon Research Con-
ference held in Santa Barbara, California, in 1966. Goals,
accomplishments—and weaknesses—of past and present
science policies of nations, government agencies, individ-
ual industries, and international organizations are given
expert and candid appraisal in this. work-—the record of
an exciting conference.

Price: $7.75. AAAS Member's Cash Price: $6.75.

#84. Molecular Mechanisms of Temperature Adaptation
1967. 398 pages. Editor: C. Ladd Prosser. A collection
of papers on the general physiology of temperature
adaptation in cold-blooded animals, plants, and micro-
organisims.

Price: $12.50. AAAS Member’'s Cash Price: $10.50.

#83. Estuaries
1967. 776 pages. Editor: George H. Lauff. The first
comprehensive collection of scientific papers covering
the comparatively new field of estuarine research.
Price: $27.00. AAAS Member's Cash Price: $24.00.

#82. Civil Defense
1966. 154 pages, paper. Editor: Henry Eyring. Scientists
report their findings on problems related to modern
warfare and passive civil defense systems.
Price: $4.00. AAAS Member’'s Cash Price: $3.50.

#81. Environmental Variables in Oral Disease
1966. 328 pages. Editors: S. J. Kreshover and F. J. Mc-
Clure. Contents: Geographical and clinical considera-
tions; the oral environment—nutrition and dental caries;
experimental considerations in oral soft lesions; pre-
natally occurring influences.

Price: $8.75. AAAS Member's Cash Price: $7.75.

#80. Air Conservation
1965. 348 pages. “The result of a 2-year study by the
AAAS Air Conservation Commission, all aspects—socio-
logical, technical, political and biological—of air pollu-
tion are considered concisely.” (Chemical Processing
for Operating Management, May 1966)
Price: $8.00. AAAS Member's Cash Price: $7.00.

#79. Science in Japan

1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
developments in Japan.

Price: $13.00. AAAS Member's Cash Price: $11.00.

#78. Man, Culture, and Animals

1965. 304 pages. Editors: Anthony Leeds and Andrew
P. Vayda. “This volume contains articles pertaining to
the relationship between man and animals in different
parts of the world, covering the influence of domesti-
cated and non-domesticated animals on a variety of
cultures.” (Biological Abstracts, 1 February 1966)

Price: $8.00. AAAS Member's Cash Price: $7.00.

#77. Food Quality
1965. 306 pages. Editors: George W. Irving, Jr., and
Sam R. Hoover. “It is.an excellent, well-edited review
of the agronomical production and processing problems
of the basic commodities, fruits and vegetables, cereals,
dairy products, poultry and eggs, and meat products.”
(Cereal Science Today, November 1965)

Price: $8.50. AAAS Member's Cash Price: $7.50.

#76. Agricultural Sciences for the Developing Nations

1964. 230 pages. Editor: Albert H. Moseman. “The
book . . . is especially useful because of the author’s
combined experience with the situations and problems
of agriculture in the less developed countries. . . . This
book will be a valuable reference for many years.”
(BioScience, March 1966)

Price: $6.75. AAAS Members Cash Price: $6.00.

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Editor: R. F.
Sognnaes. “Scientists in the fields of dentistry, medicine,
and zoology presented a multidisciplinary symposium
in 1962, dealing with varied but cognate topics such
as coral reefs, dental caries, deer antlers, osteoclastic
diseases, bone metabolism, chelation. It is a refreshingly
well-planned, well-edited, and interesting symposium.”
(Jo;trr)nal of the American Medical Association, July
196

Price: $13.00, AAAS Member’'s Cash Price: $11.00.

#74. Aridity and Man
1963; 2nd printing, 1965. 604 pages, 98 illustrations.
Editors: Carle Hodge and Peter C. Duisberg. “Best col-
lection of background material . . . well balanced and
highly readable . . . probably the broadest and most
nearly complete treatment of arid lands yet published.”
(Journal of Forestry, May 1964)

Price: $12.00. AAAS Member’s Cash Price: $10.00.

# 72. Spermatozoan Motility

1962. 322 pages, 113 illustrations. Editor: David W.
Bishop. “This book is an excellent assemblage of recent
findings and reports of new data relative to the perplex-
ing problem of sperm motility and includes the opinions
and ideas of cytologists, biophysicists, biochemists and
physiologists.” (Journal of Animal Sciences, March 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 illustrations.
Editor: Mary Sears. “Oceanography is a milestone in
oceanographic advance, a worthy publication to come
out of the first international congress of its kind.”
(Geographical Review, Vol. 52, No. 3)

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

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House 48 Upper Thames Street, London, E.C.4
Clip out this Form. Fill in and Mail Today
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= Circle Volumes American Association for the Advancement of Science I
| You Wish To Order . .. 1515 Massachusetts Avenue, NW |
| 87 g4 33 Washington, D.C. 20005 I
| 82 81 80 Please send the symposium volumes circled on this form, to: |
I |
| 79 78 77 D3 o T |
: ;g Z; 74 AdAresS . . i e e e e {
I City oo State .............. Zip Code ............ I
| Note: Special prices. are allowed only to AAAS members for orders submitted directly to AAAS with payment. |
| Individual membership at $8.50 per year ($12.00 per year eff. 1/1/1968) includes a subscription to SCIENCE. |
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EMU-4...The ““New Look’’ in Electron Microscopes

EMU-4 magazine with 2" x 10 plate

T

Front-loaded magazine holds 6 cassénes‘

Which plate size is best
for electron micrographs?

The best plate size is a standard size,
for only a standard size gives you a
selection of emulsion characteristics,
is easily and quickly available in lo-
cal supply and demands no premium
in price.

The EMU-4 plate cassette—there
are six in a magazine load—is de-
signed with those thoughts in mind:

They accommodate—interchange- -

ably —the standard 2” x 10" spec-
troscopy plate or the standard 34"
x 4” projector-slide plate or cut film
in4” x 10” pieces ( which is precisely
one-half of a standard 8” x 10” piece
of sheet film).

Since they are universally avail-
able, these plates are competitively

Nationwide maintenance service available
from RCA Service Company.

8 DECEMBER 1967

priced, offer wide choices of emul-
sion types and are usually stocked at
local supply houses.

Using standard-size photo mate-
rials is but one of the many features
of the new EMU-4. Among the
others are: transistorized, modular-
ized electronics; an almost-impos-
sible-to-contaminate objective aper-
ture; a truly universal specimen
chamber; a quick-change specimen
airlock and many others.

For additional information, write
RCA Scientific Instruments, Bldg.
15-5, Camden, N. J. 08102. In Can-
ada: RCA Victor Co., Ltd., Mon-
treal. Overseas: RCA International
Division, Clark, N. J. 07767.

&

The Most Trusted Name in Electronics
®
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These spectra, of a piece of rolled polyester film only 1.5 mm square, were taken
with the aid of two P-E accessories: a wire-grid polarizer and a 1 X 4 refracting
beam condenser (see illustration). They show how polarized radiation can be used
to obtain fundamental information on even the smallest polymer samples. From
the dichroic behavior of two absorption bands, it can be seen that the polymer
chains are preferentially aligned parallel to the machine, or rolling direction. Here’s
how: the two spectra were taken with the wire grid polarizer at orientations 90°

apart. The relative intensities of the C=0 band at 1725 ¢m-! and the aromatic
carbon-hydrogen bending vibration at 1500 ¢cm-! can be used to determine the
relative orientations of the transition moments associated with these vibrations. The
1725 ¢m-) band has its maximum intensity when the polarizer is oriented to trans-
mit radiation perpendicular to the machine direction of the film: i.e., the band
exhibits perpendicular dichroism. On the other hand, the 1500 cm-! band shows
parallel dichroism. The Model 621 makes this kind of analysis easy to do.

HERE'S A NEW
DIMENSION
IN MICROANALYSIS

Our Model 621°IR Spectrophotometer lets you
work with the smallest of samples. You can
record good spectra with less than 0.1 micro-
liter of liquid—or even as little as 50 nanograms
of solid. :

The unique micro-capabilities of the Model 621
result from its fast f/4.5 optical system, folded,
compact optical path and small sample
aperture. We use aspheric optics for the most

efficient transfer of enargy and precise imag-

ery. The shorter optical path makes it easier to’

purge water vapor and carbon dioxide from
the sealed instrument.

We've designed special accessories to give you
optimum micro-performance. We offer a micro-
cell and beam-condenser combination, an
ultra-micro 6X beam condenser, and a micro-
specular reflectance attachment. The spectra
show how a new Perkin-Elmer accessory, the
Wire Grid Polarizer, is used in conjunction with
a beam condenser to reveal orientation of the
functional groups in a polyester film.

The unique power of this instrument in the
micro-sampling range also makes it ideal for

analyzing chromatographic fractions. But it
hasn’t been designed for microanalysis alone.
We've built in every possible convenience and
technical improvement for rapid, precise work.
You can also handle ordinary samples faster
and easier. The Model 621 gives you unpar-
alleled sensitivity over its entire range.

Write for our 16-page brochure on the Model
621. We'll also send you a brochure describing
the many accessories available. Address: Instru-
ment Division, Perkin-Eimer Corporation, 723
Main Avenue, Norwalk, Conn. 06852.

PERKIN-ELMER

Detail of sample area showing 1x4 beam condenser (fore-
ground) and attenuator mounted in reference beam.




When 250,000 scientific
and technological articles

are indexed each year--and
each is indexed to a depth of

approximately 35 entries --
that’s subject indexing
at its finest. And it’s
coming in the Fall in
the PERMUTERM " SUBJECT INDEX
to Science and Technology.

Scientists are asking for it. And /S/ is delivering it—the
PERMUTERM SUBJECT INDEX 1966 to Science and Tech-
nology. PSI™ will quickly locate articles for you on the
specific or generic subjects you are interested in through
this daring new concept in subject indexing. Using the
computer, like a computer was meant to be used, /S/'s
exclusive Permuterm programs index the average article to
a depth of approximately 35 entries. Sample formats and
details are available now. Books will be delivered this Fall.
Order the PERMUTERM SUBJECT INDEX. You and your
research associates will be glad you did. Write dept. 29-21

ISy

Institute for Scientific Information

: 325 Chestnut Street
Philadelphia, Pennsylvania 19106, U.S.A.
Telephone: 215/923-3300 Cable SCINFO
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(] Check for yourself

Sharper separation
with any
ELECTROPHORESIS
SYSTEM

(Including the new S&S)

[ Fish serum
(haddock).

NO. 2500 MEMBRANE

Customers tell us S&S No. 2500 Membranes are
superior in clarity to the others they have tested,
and their handling characteristics can only be
termed as excellent,

Pure cellulose acetate. May be rendered completely
transparent by saturating with liquid of same re-
fractive index, i.e. np = 1.47, Results may be
evaluated colorimetrically when separated frac-
tions are cut from strip and dissolved in suitable
solvent. Specimen volume requirement is minimal.
Used for immunoelectrophoresis, bidimensional
immunodiffusion, and regular electrophoresis.

The S&S No. 2500 Membrane possesses superior
separation abilities. Separation of individual bands
is clear and distinct. Only a short time is required
for electrophoresis and evaluation, Image is sharp.
Used in conjunction with S&S electrophoresis
components, S&S No. 2500 makes possible a new.
standard in evaluation of fractions as well as
convenience.

=== SEND FOR FREE SAMPLE STRIPS. ——=—

Carl Schieicher & Schuell Co.
Keene, New Hampshire

Send No, 2500 Membrane Samples.
(1” x 6% size supplied unless otherwise specified.) |

Name.

|
|
|
|
|
|
[ Company.
|
|
|
1
L

Address
City.
State. 2Zip Code.
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A Revolt against Time and
Effort Reports

I believe the following considera-
tions should be brought to the atten-
tion of the academic scientific com-
munity. They concern time and effort
reports tequired in connection with
government research grants. In October
1966, the Association of Graduate
Deans passed the following resolution:

Be it resolved that the Association of
Graduate Schools instruct its President to
call upon the Association of American
Universities to join in addressing to the
President of the United States our respect-
ful requests: 1. that the present require-
ment for reporting of effort by individual
members of the professional staff be sus-
pended immediately because it admits no
meaningful compliance.

This resolution is reproduced on
page 126 of the Journal of the Pro-
ceedings of the AGS, 1966, with fur-
ther explanations as follows:

The earlier motion on individual effort-
reporting had proposed involving CGS in
the attempt to get a revision, and had not
proposed immediate suspension of the
present requiremerit while negotiations
were being undertaken. Dean Halford
feared that if negotiations alone were
proposed the results would be delayed
two to four years, and that AGS had the
most at stake in this area whereas most of
the institutions in CGS were not deeply
involved in this problem. Furthermore,
as the presidents of AAU had expressed
interest in working with the AGS in im-
plementing specific recommendations of
the Policies Committee report, and since
there are on many campuses separate
officers other than the graduate deans who
serve as research coordinators, the group
decided to address the AAU presidents in
these matters. Dean Halford announced
that in the event that this invitation to the
presidents is not acted upon by them,
the dean would be informed by mail as to
some alternate course of action.

[After adjournment of the AGS meeting,
President McCarthy transmitted this reso-
lution to President Grayson Kirk and
President Nathan Pusey, President and
Secretary of AAU respectively. On De-
cember 2, 1966 he was informed that
President Kirk had appointed a committee
to consider the issues raised in this resolu-
tion. Its members were Herbert E. Longe-
necker of Tulane as chairman; President
Fred H. Harrington, Wisconsin; President
James A. Perkins, Cornell; Dean Ralph
S. Halford, Columbia; and Dean Joseph
L. McCarthy, University of Washington.
—ED.]

I am informed that the committee
appointed by the presidents has never
met. But, in any case, what did the
presidents expect after the problem had
been considered by a body like the
Association of Deans? As I have em-

today’s views
v

Handbook of

Experimental Immunology
—Weir
NEW! 30 world authorities present an all-
inclusive laboratory handbook complete
with expositions and evaluations of the
latest developments in immunology. A
classic in immunological methods!
This book provides up-to-date information
on the theory and practice of the newer
immunological techniques, outlining prin-
ciples, advantages and limitations of each
procedure, with a detailed description of
techniques recommended by the author.
Subjects range from methods for study-
ing immunoglobulins, their isolation and
properties, to procedures for extracting
antigens from bacteria, viruses and tissues.
Detailed consideration is given to a wide
range of techniques for demonstrating and
studying antigen-antibody reactions and to
methods for the study of cellular immuni-
ty and allergic reactions.

Edited by D. M. WEIR, M.D. 832 pages,
210 illustrations. $32.00.

Atlas of
HUMAN ANATOMY

—Spalteholz & Spanner

This Sixteenth Edition of a great inter-
national favorite now comes in a revised
one-volume edition that is up-to-date, ex-
panded in many departments, enhanced
with new illustrations . . . a striking col-
lection of 1630 pictures that vividly por-
tray human structural features. Each pic-
ture is quickly identified by clear, ad-
Jolning captions.

New English Translation, by PROF.
WERNER SPALTEHOLZ and PROF.
RUDOLPH SPANNER. 980 pages, 1630
illustrations in color. $32.50

Pathology of
LABORATORY RATS and MICE

—Cotchin & Roe

NOW-—meets the critical need! 26 inter-
national authorities give the latest views, a
valuable collection of current information
on the pathology of spontaneous diseases
of rats and mice. This book furnishes an
up-to-date text for practicing pathologists,
experimentalists, and students.

By E. COTCHIN, D.Sc. and H. J. C.
ROE, D.M., D.Sc. 720 pages, 320 illustra-
tions. $29.00

ELECTROPHORESIS:

A Laboratory Manual—nerenbere

By S. T. NERENBERG, M.D,, Ph.D. 281
g;geg, 89 illustrations. Plastic-coated cover.
5

HUMAN MICROANATOMY

—Elias & Pauly

By HANS ELIAS, Ph.D. and JOHN E.
PAULY, Ph.D. 396 pages, 1114 illustra-
tions. Third Edition. $10.00.

F. A. DAVIS CO.

Blackwell
Scientific Publications
1914 CHERRY STREET
PHILADELPHIA, PA.
19103
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phasized repeatedly, the threat to un-
fettered academic support does not only
arise from certain pressures in the gov-
ernment, but from inadequate represen-
tation of academic interests by some
university administrators (Letters, 17
Feb.). I regard the inaction of the presi-
dents, members of the AAU, as a fail-
ure in the exercise of academic re-
sponsibilities.

By their inaction, the presidents will
lose the confidence of the professors,
and they have allowed a bad situation
to deteriorate still further. The profes-
sors will lose confidence in normal chan-
nels of administration, and seek other
channels for redress. As an example,
the Council of the American Mathe-
matical Society on 29 August passed the
following resolution:

The Council of the American Mathe-
matical Society urges responsible univer-
sity officers to take immediate action to
have time and effort reports and similar
documents pertaining to faculty members’
time eliminated, because it considers that
such documents are incompatible with
academic life and work. The council re-
iterates the traditional view that teaching
and research are inseparable and that ac-
counting procedures in universities must
take account of their unitary character.

Simultaneously, the Council instruct-
ed the president of the AMS to ap-
point a committee “to work toward
mutually acceptable modifications with
appropriate Government administra-
tors.” This committee has been ap-
pointed (G. W. Mackey, Harvard;
R. S. Palais, Brandeis; Alex Rosen-
berg, Cornell).

Under the circumstances, I don’t
see how deans with any self-respect
can continue to pass on for signing
to their faculties the time and effort
reports. And furthermore, I don’t see
how the professors can agree to sign
them.

As for the larger picture, the uni-
versities are becoming more and more
dependent financially on the govern-
ment. At a time when policies govern-
ing the universities are being deter-
mined for the foreseeable future, it is
extraordinarily important that our ad-
ministrators should insure, in their deal-
ings with the government, that tradi-
tional academic values and standards
are upheld. Ultimately, it is also the
responsibility of the professors to re-
fuse to submit to requirements which
destroy these standards.

SERGE LANG
Department of Mathematics,
Columbia University,
New York 10027
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You mean | can get
$50,000 of TIAA Life

insurance for less than $1002

That's what an Assistant Professor asked us when he heard
about TIAA’s low life insurance costs.

It's true. At his age 30 the annual premium for a
20-Year Home Protection policy providing $50,000 initial
amount of insurance is $159.00. The first year dividend,
based on our current dividend scale, is $61.00, making
a net payment of $98.00. Dividends, of course, are not
guaranteed.

The Home Protection plan is level premium Term in-
surance providing its largest amount of protection initially,
reducing by schedule each year to recognize decreasing
insurance needs. This is just one example of the many low-
cost TIAA plans available. If you need more protection for
your family, ask us to mail you a personal illustration with
figures for a policy issued at your age. We'll also send the
Life Insurance Guide describing other TIAA policies.

ARE YOU ELIGIBLE FOR TIAA?

Yes, if you are employed by a college, univer-
sity, private school or other nonprofit educa-
tional or scientific institution that qualifies for

TIAA eligibility.

TEACHERS ' INSURANCE AND ANNUITY ASSOCIATION
730 Third Avenue, New York, N. Y. 10017

Please mail the new Life Insurance Guide and a personal illustration.

Name,

Your
Date of Birth

Address

Dependents’ Ages.
Nonprofit Employer.
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college, untversity, or other educational or scientific institution
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MODEL D

high-voltage

ELECTROPHORATOR

* Easy loading with folding rack
Y 5.000 volts at 300 ma.

* Paper immersed in bifurcated fiberglass tank con-

taining Varsol

* Varsol, a light petroleum fraction, has a high flash

point (over 100° F.), does not conduct electricity,
and has the proper degree of volatility

* Cold tap water run through stainless steel coils at
top of tank is only coolant necessary

v

v
v
v
v

separate:
POLYPEPTIDES
ALL AMINO ACIDS
NUCLEOTIDES

MANY OTHER COMPOUNDS

T {ELECTROPHORESIS IN ONE DIMENSION

> on 181" x 2214" sheets of filter paper (Chromatography may be done in second
dimension) . Many complex mixtures can be rapidly resolved by electrophoresis
R in one dimension on papers up to 4 feet long.
> Developed in the Laboratory of Cellular Physiology and Metabolism, National
Heart Institute, National Institutes of Health, Bethesda, Maryland. Special
> thanks are due to Dr. William J. Dreyer, whose co-operation and suggestions
are gratefully acknowledged by Gilson Medical Electronics.

* Safety features:

Strong, joint-free fiberglass tank eliminates elec-
trical and fluid leaks

High voltage connected to inside of tank by Nylon
and stainless steel plugs attached to edge of tank

Highly reliable interlock provided by an extension

-of the cover handle

When cover is removed, high voltage is ipso facto
turned off

No capacitors to sneakily store electricity in ap-
paratus

GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562 - Telephone 608/836-1551

GILSON products are also manufactured in Europe:

GME » 69, Rue Gambetta — 95, Villiers-Le-Bel, FRANCE



8 December 1967, Volume 158, Number 3806

AMERICAN ASSOCIATION FOR
THE ADYANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews-—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.

Editorial Board

ROBERT L. BOWMAN EvEReTT I, MENDELSOHN
JosePH W. CHAMBERLAIN NEeaL E, MILLER

JouN T. EDSALL JoHN R. PIERCE

EMIL HAURY KENNETH S. PITZER
ALEXANDER HOLLAENDER ALEXANDER RICH
WiLLarD F, LiBBY DEWITT STETTEN, JR.
Gorpon J, F. MaAcDONALD CLARENCE M, ZENER

Editorial Staff

Editor
PuiLir H. ABELSON

Publisher Business Manager
DAEL WOLFLE HaNs NusssauMm

Managing Editor: ROBERT V, ORMES

Assistant Editors: ELLEN E. MurpHY, JoHN E.
RINGLE

Assistant to the Editor: NANCY TEIMOURIAN
News Editor: DANIEL S, GREENBERG

News and Comment: JOHN WALSH¥, LUTHER J.
CARTER, BRYCE NELSON, ROBERT J. SAMUELSON,
PHiLIP M. BOFFEY, KATHLEEN SPERRY, GILLIAN
ParriLLO. Contributing correspondents: ELINOR
LANGER, NIGEL CALDER, VICTOR K. MCELHENY

Book Reviews: SYLVIA EBERHART

Editorial Assistants: JOANNE BELK, ISABELLA
BourpIN, ELEANORE BuTz, BEN CARLIN, GRAYCE
FINGER, NANCY HAMILTON, OLIVER HEATWOLE,
ANNE HOLDSWORTH, KONSLYNNIETTA HUTCHINSON,
ELEANOR JOHNSON, PAuLA LECKY, KATHERINE Liv-
INGSTON, HELEN OLNEY, SANDRA RATTLEY, LEAH
RYAN, BARBARA SHEFFER

*European Office: Lime Tree Farm, East Hag-
bourne, Berkshire, England, Telephone Didcot 3317

Advertising Staff

Director Production Manager
EARL J. SCHERAGO ROSE MARIE ROMAGNOLO
Advertising Sales Manager: RICHARD L. CHARLES
Sales: New York, N.Y., 11 W. 42 St, (212-PE-
6-1858): ROBERT S, BUGBEE
Scotch Plains, N.J.,, 12 Unami Lane (201-889-
4873): C. RICHARD CALLIS
Medfield, Mass. 02052, 4 Rolling Lane (617-359-
2370): RicHARD M. EZEQUELLE
Chicago, Ill. 60611, 919 N. Michigan Ave., Room
426 (312-DE-7-4973): HERBERT L. BURKLUND

Los Angeles 45, Calif., 8255 Beverly Blvd. (213-
653-9817) : WINN NANCE

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave.,, NW, Washington, D.C, 20005. Phone:
202-387-7171. Cable:  Advancesci, Washington,
Copies of “Instructions for Contributors” can be
obtained from the editorial office. ADVERTISING
CORRESPONDENCE: Rm. 1740, 11 W. 42 St.,
New York, N.Y. 10036. Phone: 212-PE 6-1858.

SCIENCE

Selective Service Solution

At the end of the current academic year the pool of men eligible for
Selective Service induction will suddenly be swelled by the addition of
1968 college graduates, men who receive graduate degrees in June, and
those who complete their first year of graduate work. Under existing
regulations the oldest men in this pool must be inducted first. The result
will be that the Army will receive very few inductees in the preferred
19-t0-20 age range and will find from 50 to 75 percent of draft calls
being filled by men with college degrees or with a year or more of gradu-
ate work—a prospect that pleases neither the Army, the employers of
engineers and other professional manpower, nor persons interested in the
continuity of graduate education.

The present regulations must be changed. The changes should be an-
nounced soon and should be designed to retain flexibility in the size of
draft calls; provide the Army with a better age mix of inductees; and
reduce the uncertainty concerning induction that now makes it difficult
for young men (and also for others, such as graduate school faculties) to
plan with reasonable confidence for a year or more ahead.

There is substantial but by no means unanimous support for the prop-
osition that, when not all young men are required to enter military serv-
ice, those who are required to do so should be selected by some random
method. The President proposed this idea to Congress, but did not spell
out the details. Lacking a specific plan, Congress refused to approve, but
invited the President to submit new legislation later. It now seems un-
likely that new legislation will be adopted in time to be of much help in
1968; there are too many other items on the congressional docket. Legis-
lation, however, is not necessary; the Executive already has the authority
necessary to accomplish most of what is needed.

One kind of “lottery” could be used without new legislation. The
existing law- would permit reversing the present oldest-first method of
selection by designating a specific age group—probably the 19-year-olds
—as the “prime age group” for induction. Older men who have been
deferred—for example, men allowed to enter graduate school this past
fall-—would be treated when their deferment ended as if they were just
reaching age 19. The prime age group would therefore include men who
who were actually 19 and older men being treated as if they were 19.
Selection would still have to be on an oldest-first basis, but the “oldest,”
under these circumstances, would be those born in the earliest months of
the year. Thus the “lottery” of birth dates 19 or more years ago would
now be used to determine order of induction.

This system would call a large number of college graduates and grad-
uate students into military duty next year, but would leave a larger
number free to continue graduate work or to enter essential occupations.
It would provide the Army with a better age mix in 1968 than existing
regulations would, and a still better mix in following years. And it
would give all of the young men involved a better opportunity to plan
realistically, for each could estimate with some degree of assurance
whether and when he was likely to be called for induction.

These arrangements would not solve all of the problems; for example,
there are still uncertainties as to which graduate students should be de-
ferred. The arrangements may not be permanent in all details; for
example, we are unlikely to continue to penalize those with January
birthdays year after year. But- the proposed regulations would allow
orderly planning for the year ahead. They can be introduced quickly and
without new legislation. They offer the best immediate solution of an
urgent problem.—DAEL WOLFLE
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Automatic external
standardization that
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of quenching and a//
types of quenching
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Gamma Pulse-Height
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when used with optional
crystal detectors
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the NEW Model 3320 Tri-Carb” Liquid Scintillation Spectrometer
Is changing a lot of thinking.
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ANNOUNCING THE 4th
MOSSBAUER SYMPOSIUM

—nuclides
—applications
—methodology

Time: Sunday, Jan. 28, 1968 1-9 p.m.
(Day before APS)

Place: Palmer House, Chicago, illinois

Admission is free, pre-registration
requested

Write for details
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NEW ENGLAND NUCLEAR CORP.
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Oxygen-17 Gas, 70 atom % §
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Labeled Compounds
40 different compounds labeled \\
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new
glectronic
potentlostats

A new line of Wenking Electronic Potentiostats for
various electrochemical investigations is now
available, Three basic series are offered: a new
laboratory model for routine requirements; a new
standard series including several “high current’”
models (to =10A); and a new ‘““fast rise'’ series for
shortest rise times and/or high output voltages.

Accessory systems, including a high precision volt-
meter and motor potentiometers, are also avail-
able, For complete up-to-date information on the
most widely used Electronic Potentiostats, request
our DataFile on the new Wenking models.
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