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INTRODUCING

a new free-flowing
preparative electrophoresis system for the
separation of cells and cell organelles
in suspension—no paper,no starch,no glass beads

The Model FF-2 Continuous Flow Electropho-
retic Separator establishes carrier-free electro-
phoresis in a free-flowing buffer medium as an
important new method of cell fractionation, to
supplement distribution methods and ultracen-
trifugation. No conventional carrier materials
are used because the separation takes place in
the buffer stream itself.

Although the theory of using electrophoresis to
separate coarse dispersed particles has been
known for some time, electromechanical diffi-
culties have prevented its successful applica-
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tion. These problems have now been solved
through the unique design features of this new
instrument.

An improved version of the standard Model FF-1
(for low-molecular weight samples) is also avail-
able. This instrument has already been used
successfully for the separation of amino acids,
dyes, enzymes, hormones, inorganic ions, nu-
cleic acids, peptides, phage, polysaccharides,
proteins, viruses, vitamins, and other biolog-
ically interesting compounds. Documentation
can be supplied on request.
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Curve: Separatzon of Tumor Cells (Walker Ascites) from rats with
F-2; Tris-Citrate-Glucose-buffer; pH 6.9; 2450 volts,
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Does
your lab pass

the aad
test?

Now...from NBCo...an opportunity to make your
lab more complete, more functional in procedures utiliz-
ing amino acids. NBCo offers, at impressive savings, a
complete stock of the 52 standardized amino acids (an
assortment of one each of the smallest regular packages
of the products listed below) for $89.50.

All products are laboratory tested by every available
technique for rigid specification adherence to assure high-
est possible purity with criteria to meet the exacting
requirements of Biochemical Research. Detailed analysis

DL Alpha Alanine
Beta Alanine (2 Amino Propionic Acid)

DL Tryptophane
L Tryptophane

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Ave. « Cleveland, Ohio 44128

of al materials upon request.

Whether you order a single gram of one of our bio-
chemicals . . . or stock your entire lab, NBCo handles
your order carefully, efficiently and immediately. Phone
collect, 216-662-0212 (U.S.A. only). NBCo guarantees
shipment within 60 minutes of your call, one-day de-
livery anywhere in the continental U.S.A., 80 hours any-
where in the world.

Send for our free catalog containing more than 3000
items.

DL Norleucine
DL Norvaline

DL a-Amino-n-Butyric Acid
Aminoacetic Acid (Glycine)
L Arginine (Free Base)

L Arginine HC1

DL Asparagine Monohydrate
L Asparagine (Anhydrous)
DL Aspartic Acid

L Aspartic Acid

Betaine Hydrochloride
Betaine (Monohydrate)
Creatine C.P. (Monohydrate)
Creatinine

Creatinine, Zinc Chloride

L Cysteine (Free Base)

L Cysteine Hydrochloride H,0
L Cystine
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DL Glutamic Acid (Monohydrate)
L Glutamic Acid HC1

L Glutamine (Reagent)

DL Histidine HC1 (Monohydrate)
L Histidine (Free Base)

L Histidine HC! N.F. VIII (H;0)
DL Homocystine
Hydroxy-L-Proline

DL Isoleucine (50% L Isoleucine)
DL Leucine

L Leucine (Methionine Free)

DL Lysine HC1

L. Lysine Monohydrochloride

DL Methionine

L Methionine

L Monosodium Glutamate

DL Ornithine Monohydrochloride
DL Phenylalanine

L Phenylalanine

L Proline (Hydroxy-L-Proline Free)
Sarcosine Hydrochloride

DL Serine

Taurine

DL Threonine (Allo Free)

DL Tryptophane

L Tryptophane

3, 5 Diiodo-L-Tyrosine

DL Tyrosine

L Tyrosine

DL Valine
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Chromosomes in meiosis. This strange
anthropomorphic configuration
peared at prometaphase in a micro-
sporocyte. A ring of six chromosomes
creates the outline of the “face.” Four
bivalents form the “eyes,” “
“mouth,” giving a chromosome num-
ber of 2n = 14. This anomaly is one
outcome of a study of reciprocal
translocations in chromosomes
Gayophytum eriospermum (about X
5200). [Leonard B. Thein, University
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Steroid analysis?

Beckman chromatographs perform -
even on submicrogram samples

These chromatograms illustrate the exceptional per-
formance of Beckman Chromatographs, even with un-
usually small samples. This performance is achieved
through such features as: injection on the head of the
column for minimum sample decomposition = highly
elficient columns - exceptional detector sensitivity and

stability. Instruments and modular components are avail-
able to specifically match analysis requirements for
steroids, pesticides, hydrocarbons, and many others.

To find out more about Beckman Chromatographs,
see your local Beckman Sales Engineer. Or write for
Data File LGC-166.
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Instrument: Beckman GC-4 .
Cotumn: 6 ft: x. 2 mm  Glass
SE-30 on Gas-Chrom-@. 230°C
At 20x 1 E
‘Detector: Dual Hydrogen Flame

Submicrogram sensitivity. The
pcak heights for 0.015 micro-
gram of estradiol diacetate and
0.013 microgram of estrone
acetate are at an attenuation of
20 x 1, while the noise level at
the base line is extremely low.
Operation at two to four times
greater sensitivity would still
maintain an adequately low
noise level for good results.

Instrument: Beckman GC-4
Column:6.ft x 2 mim Glass
SE-30 on Gas:Chrom Q. 230°C

L Attn: 1. 109
Detector: bual Hydrogen Flame

Minimum tailing. Note the
peak symmetry and lack of tail-
ingon a 1.1 microgram sample
of cholesterol. The base line
between cholesterol and choles-
tane peaks indicates no decom-
position of cholesterol to cho-
lestadiene,
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Instrument: Beckman GC-4
Column: 6 ft x 2 mm Glass. =«
SE-30 -+ QF-1 on Gas-Chrom Q. 220°C

CAttn: 1% 103 . g
- Detector; Dual Hydrogen Flame'

Excellent capability for general steroid analysis.
Note the narrow, sharp peaks and high resolution
of this six-component mixture . . . indicating the
instrument’s ability to make maximum use of the
high column efficiency.

| o=y 11 =18 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634
ENTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH;
GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON
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Kodalk reports on:

orthographical support for the Harvard team . . . sweetening the odds
for radiography . . . a reward for wetting the fingers

A hydrocarbon of unnatural shape
The finest one of the freshest crop of organic textbooks calls
“tryptycene.” This spelling ignores the suggestion from the

Department of Classics at Harvard to the team of Harvard
chemists who first prepared the rigid, 3-fold-symmetrical,
propeller-like hydrocarbon in 1942. Classical scholars like
triptychs better than propellers. We support the Harvard team
orthographically and announce Triptycene (EASTMAN 9739) at
the low, low price of $15.50 for 10 grams, which is about 4
what we have seen the compound advertised at a year ago.

The timing of this announcement is interesting. The gen-
eration that learned about triptycene in graduate school has
now been out long enough to have made a small start toward
paying off their mortgages, and their employers are daring to
hope they will soon start thinking about practical matters.
Here and there chemical thinking in three dimensions is being
applied to such matters, whereupon the eminently non-planar
triptycene comes to mind.

In medicinal chemistry, for example, studies have been pub-
lished on the effect of non-planarity in the aromatic blocking
group that constitutes one end of many different pharma-
cological agents. In the absence of evidence that triptycene
occurs anywhere in nature, would there be sinister implica-
tions if this work should eventually lead to something taken
internally to extend human life or comfort? Another school of
chemists—those who work on colorants—take an obvious
interest in how odd steric configuration might govern the be-
havior of their traditionally flat molecules toward light and
substrates. Whatever excitement they may feel at being pro-
pelled in profitable directions by this hydrocarbon propeller,
they remain outwardly calm.

Within the short time for this to reach print, we may also be offering
derivatives of triptycene with a handle on the bridgehead for fastening
to other moieties. Ask the source of all EASTMAN Organic Chemicals
for the laboratory, Distillation Products Industries, Rochester, N. Y.
14603 (Division of Eastman Kodak Company). The catalog of these
wares has a new supplement, No. 43-4. We hope all who need it have it.

Price subject to change without notice.

The writer shows his teeth

Only a very small minority of readers of these words will
ever have occasion to specify a brand of x-ray film.* We
have other ways of getting hot news to them while it is still hot.
The x-ray film news has now cooled off enough to be properly
digested among the general populace. A dentist in Lima, Ohio
has written to our president suggesting that we allay the radia-
tion fear by publicizing the news about our “fast film” and
how it permits him now to take a complete series of 14 ex-
posures with one-half the radiation he formerly needed for a
single exposure.

Perhaps we should, but we are not wholly sure. We certainly
don’t want to be caught pooh-poohing. Philosophy and com-
merce have long irritated each other. Philosophical geneticists
who irradiate insects and mice and then warn us against crip-
pling our great-great-great-grandchildren irk some busy prac-
titioners who just want to stay busy. So do patients who stray

*Note to the small minority: in the unlikely event that you do not already have a
fresh catalog of Kopak X-ray Films, please notify Radiography Markets Divi-
sion, Eastman Kodak Company, Rochester, N.Y. 14650.

too far in their reading from the sports or society page.

There are also other practitioners. Time is well spent in
cleverly hunting one of them down. Having found him, trust
him. He recognizes the case and the means for gonadal pro-
tection during radiology no less than he recognizes the un-
deserved compliment that genetic considerations imply for
patients past a certain age.

Between genetic peril and somatic peril lies a comfortably
huge gap of many, many millirads. It comforts those practi-
tioners who might otherwise be philosophically troubled in
recommending radiography to lengthen the odds against false
teeth and twisted limbs and backs and unarrested diseases in
the chest, gastrointestinal tract, and kidneys.

Humanity, the physicians and dentists, and we in the radia-
tion business owe a considerable debt to the alarmists for the
wide use today of fast fluorescent screens that let the film be
exposed 957, by excited light and only 59, by x-rays, of filtra-
tion techniques that block off radiation too long in wavelength
anyway to help the visualization —and of fast film, if we are to
be permitted candor.

Don’t send for a booklet. Don’t march into a physician’s or dentist’s
office and demand x-rays. Just stay reasonable on the subject.

Same writer’s same molars radio-
graphed April 6, 1965 with 0.21
roentgen.

Writer’s right molars radiographed
September 24, 1952 with about 5.5
roentgens.

Tone in photomicrography

Another special-interest group of film buyers thinly repre-
sented in the present audience are professional portrait pho-
tographers.t We now discover that a new film primarily de-
signed for them, Kobpak LS Pan Film (Estar Thick Base),
happens to be ideally suited to the needs of that more thickly
represented subset who require photomicrography.

We think here of photomicrography that raises tougher
problems than can be handled with the undeniably convenient
picture-in-a-minute cameras. One pays with wet fingers in the
darkroom for the privilege of fine control that yields a separation
of tonal detail without which the picture might lack all point.

1§ stands for long scale. This means it records specimens
showing a wide range of brightnesses. It differentiates tones in
both the very dark areas and the very light areas. The film
comes in all the standard sheet sizes, has extremely fine grain,
high resolving power, and acutance (ability to render edges
sharp, which is something else). One crude reason it gives
better pictures is that its .007” thickness makes it lie flat. The
ASA 50 speed is about the same as in KoDAK PanaToMic-X
Film, but LS Pan Film responds far more sensitively to corn-
trol through development.

Questions, including such a simple one as where KopAK LS Pan
Film can be purchased, will be answered by a photomicrographer
named L. C. Wall, Eastman Kodak Company, Rochester, N.Y. 14650.

+Had the family and self professionally photographed of late? The years slip by.
Another Christmas is coming. There is just enough time to book an appointment.
Most people seem to find it a happier expenditure than for x-rays.

This is another advertisement where Eastman Kodak Company probes at random for mutual
interests and occasionally a little revenve from those whose work has something to do with science

29 OCTOBER 1965

551



~ CIRCUIT DESIGNER'S DREAM

- A transistor that would exhibit only the desira-
~ ble parameters of both high and low resistivity
starting materials used to be a circuit designer’s
dream. No more. Now he has the benefit of
- adiscovery originally made by Bell Telephone
Laboratories and engineered for production
by Western Electric. (O The discovery: epi-
taxial growth. Bell Labs found that silicon
_tetrachloride vapors decompose and deposit
pure crystalline silicon when they touch
any surface with a temperature on the order
of 1200° C; that if the surface happens to
be pure crystalline silicon to start with, the
deposit assumes all of its crystal lattice
properties except its resistivity. That can be

Wesfrern Electric

MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM

controlled by adding the proper impurity ele-
ments to the SiCl,. O Following this discovery,
Western Electric engineers designed equip-
ment that would deposit a high resistivity
epitaxial layer on a number of low resistivity
substrates at once. Each substrate could there-
after be cut up into several thousand individual
transistor chips. It is this equipment, or equip-
ment very much like it, which has now become
the industry-wide standard. Such developments
are to be expected from the close working
relationship between Bell Laboratories and
Western Electric. It is progress dedicated to
the continuing improvement of the world’s
finestcommunications system—the Bell System.




This is two
electrodes

It's a Beckman
Combination
Electrode with
both the pH
electrode and its

reference junction 1N the
in asingle shaft. space of
It simplifies pH one

determinations in

test tubes and narrow-necked
flasks. You can work with samples
as small as 0.1 ml. Beckman
stocks eight different Combination
Electrodes. Others can be
designed for unusual needs.

Now you can get Combination
Electrodes in the Twin Pack. Ask
your Beckman Sales Engineer
about this new, convenient way
to buy electrodes. Call him, or
write for the Electrode Catalog.

[ST=Ye 0 =1a M INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CAUFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS,
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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as the predictors and the first-year col-
lege physics grades as the criterion. Af-
ter data on over 1000 students had been
collected, scattergrams of a random
sample revealed little or no correlation
between either mathematical or verbal
scores and final grades.

The data on these students were re-
corded separately for each institution,
unlike Holland’s data in his study
of Merit Scholars. (Chauncey and
Hilton say that the lack of correlation
reported by Holland may have resulted
from combining a large number of col-
leges.) True, as Chauncey and Hilton
pointed out in connection with Hol-
land’s study, three different admissions
policies resulted in three populations;
but the correlations for each were negli-
gible. At one college, students with
mathematical-aptitude scores ranging
from 730 to 800 (very respectable in-
deed) earned grades from A to D:
with verbal-aptitude scores of 710-730,
grades ranged from A to E. Correla-
tions were no higher for the mathe-
matical-aptitude scores and final grades
than for verbal, though the criterion
was a physics grade!

With no correlation between pre-
dictors and criterion, my study never
got off the ground. Though compara-
tive performance of PSSC and tradi-
tional physics students was not deter-
mined, the data indicate the existence
and importance in academic achieve-
ment of factors other than mathematical
and verbal aptitudes, and thus support
Terman and Oden and refute Chauncey
and Hilton.

I question the value of attempting to
discriminate among students of high
ability; many conversations with college
admissions officers and personnel people
indicate that any student capable of
scoring 650 or above on the CEEB
aptitude scores is capable of satisfactory
performance in college work. It seems
to me that we ought to be expending
our efforts to determine why some aca-
demically talented students do not earn
grades commensurate with their ability
and what we can do about it.

GLADYS S. KLEINMAN
Graduate School of Education,
Rutgers University,
New Brunswick, New Jersey

Legacy of the Flexner Report

In his account of the expanded
leadership role of the Association of
American Medical Colleges (News

and Comment, 25 June, p. 1700),
John Walsh remarks: “The legacy of
the famous Flexner Report . . . was
the reform of the medical schools and
improvement in the quality of re-
search.”

Most of us in medicine have been
led to believe that the Flexner report
created a considerable revolution,
which affected the field of medicine for
many years. Many so-called marginal
medical schools no doubt disappeared;
education for the doctor of medicine
improved, and research was given a
much needed shot in the arm.

Did this, however, seriously change
the quality of attention given to the
health of the great majority of the
people? Did the marginal medical
school disappear only to be replaced
by the osteopathic and chiropractic
schools? Is not a large percentage of
medical care today, especially in rural
areas and small communities, rendered
by practitioners of healing arts that
are based on faulty, to say the least,
understanding of pathology? Has any-
one ever made a clear-headed study
of the kind of medical care the great
mass of the American people receives?

Unquestionably the more sophisti-
cated and well-to-do segment of our
population takes advantage of the bet-
ter education given to our doctors of
medicine. But what about the great
mass of people?

JouN T. FLYNN
Beekman-Downtown Hospital,
170 William Street, New York 10038

Webs

The article “Spider-web building”
(10 Sept., p. 1190) impressed me and
brought to my mind a verse in the
Psalms (90:9) that reads, “We spend
our years as a tale that is told.” I once
said to a friend that this means “like
a long continued story.” “You are
wrong,” he said. “It means counting
the years, like a teller in a bank count-
ing money.” Some years later, when I
had acquired a knowledge of Hebrew
sufficient to consult a dictionary, I
looked up the Hebrew words and found
to my astonishment that the Psalm read,
“We spend our years like a spider”—
spinning our webs of life.

The article in Science brought this all
back to me (aet. 91).

FRANK ALLEN
606-59 Wilmot Place,
Winnipeg 13, Manitoba

SCIENCE, VOL. 150



performance-proved instruments
for ATOMIC _ABSORPTION

NEW, COMPACT
ATOMIC ABSORPTION
SPEGTROPHOTOMETER
FROM PERKIN-ELMER
AT $2,900!

The new Model 290 is designed to make
available all the advantages of atomic
absorption at the lowest possible cost. The
Model 290:

@ Determines up to 30 metallic elements
with a detection limit of less than 1 ppm.
® Reads out directly in concentration.

@ Provides quantitative precision better
than 1% of the amount present.

® Makes successive determinations in less
than 15 seconds per sample.

Closeup of concentration readout dial shows method of interchanging alternate element scales.

® Requires as little as 0.1 ml of sample
solution.

m Operates with complete freedom from
spectral interferences and a minimum of
matrix interferences.

® Is simple to operate.

Fast and precise, the Model 290 is designed
for laboratories where large numbers of
samples must be analyzed for a moderate
quantity of elements, or where many per-
sons must use the instrument. Interchange
between one element and another is sim-
plified by P-E's new multi-element hollow
cathode sources, now available in Ca-Mg
and Cr-Cu-Co-Fe-Ni-Mn combinations.
Compact {25"x15"x12") and self-con-
tained, the Model 290 reads out concentra-
tion directly on a five-inch meter, which
incorporates interchangeable scales. No
conversion tables or calculations are re-

quired. An AC system eliminates spectral
interference. The grating monochromator
insures high energy. Gas controls are built
in. The stable, almost inaudible pre-mix
burner handles higher dissolved solids than
any other burner. The instrument can be
used with an external recorder, which will
also read out in concentration. The Model
290 handles many elements impossible of
determination by flame photometry. In the
analysis of alkalis and alkaline earths, the
Model 290 outperforms flame photometry
in precision, accuracy and specificity.

The Model 290 is backed up by free cus-
tomer training courses at Perkin-Elmer. For
complete information, including specifics
on the Model 290 applied to your needs,
write the Perkin-Elmer Corporation, 723
Main Avenue, Norwalk, Connecticut,

(Prices subject to change without notice.)




Development of higher energy Van de Graaff
particle accelerators which retain high beam
precision, stability, and homogeneity, remains
a continuing contribution by HVEC to “energy-
oriented” research.

To provide even greater freedom of experi-
mentation, HVEC is also anticipating the

need for the higher .y

beam intensities |
required in power-
oriented research proj-
ects. Invented by Dr.
R. J. Van de Graaff,
the new Insulating
Core Transformer
(ICT) accelerator now
provides high beam
currents with all the
desirable beam char- ©
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THE ICT CONCEPT:

new high-current machines
emerging from HVEC research

acteristics of Van de Graaff machines. As the
graph shows, the high power levels available
from the ICT accelerator now make possible a
new realm of precision experimentation.

The Insulating Core Transformer

The ICT is essentially a three-phase power
transformer with multiple secondaries, each of
which is insulated from the other. Rectified
current from the secondaries is series-connected
to achieve total voltage. In the ICT, electro-
static and electromagnetic fields exist in the
same space, as contrasted to the conditions in 2
coventional transformer. The result is a highly
efficient dc power source capable of stable oper-
ation at elevated potentials and power levels.

A number of ICT accelerators and power
generation systems are now available.

Single-Stage
IcY
Accelerators

Two types of single stage ICT accelerators
have been developed for research use. The first
incorporates an ICT power source coupled to
the acceleration assembly through a coaxial
cable.

::g;gll c:mt;n;r TANK HEIGHT  TANK DIAMETER
Y .

(KeV) (Analyzed) Feet Meters Feet Meters
ICT 300 300 15mA 44" 132 4 1.2
ICT 500 500 10mA 5’3" 1.60 4 1.2

The second system utilizes a rigid transmis-
sion line to transmit electrical power to the
accelerator terminal.

ENERGY DIMENSIONS
Length

4 Mev ICT (MeV) CURRENT
Feet Meters

Positive lons 1.5-4 3mA 26'6"  8.08

Electron Conversion 1.53 10mA 266 8.08

3 Mev 1CT

Electrons 1.5-3 20 mA 20’ 8.84

8 MeV ICT Tandem
Accelerator

The 8 MeV ICT Tandem provides proton
energies continuously variable from 3 to 8 MeV
at a maximum guaranteed beam current of
2uA. The ICT power source is capable of pro-
viding 12 mA at 4 mv which, in combination

with newly developed components emerging
from HVEC, will enable the accelerator to keep
pace with future research requirements. The 8
MeV Tandem is convertible to single-stage ion
or electron operation.

ICT Electron
Processing
Systems

Developed primarily as high-current sources
of electrons for industrial processing applica-
tions, these systems allow extreme flexibility of
operation. Two models are available: 300 kv
at 30 mA maximum beam current and 500 kv
at 20 mA maximum beam current.

Series 7 ICT
Power Supplies

Available with output ratings ranging from
240 kv at 80 mA to 600 kv at 20 mA, these
highly stable power sources are suitable for use
in high energy beam separator systems, r.f.
transmission systems, plasma research and high
voltage testing programs.
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ICT equipment has crossed many barriers to
dc operation at high particle energies and cur-
rents. There is no indication that a ceiling exists
to further advances of similar importance.

For detailed information, please write to
Technical Sales, High Voltage Engineering
Corporation, Burlington, Massachusetts.

HIGH VOLTAGE
ENGINEERING
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After the Manned Lunar Landing?

Throughout history the moon has had a special place in man’s
consciousness. Archeological evidence indicates that prehistoric man
was highly aware of the moon and its changing phases. The literature
of all ages contains many references to the moon. Qur satellite is still
an object of unusual psychological significance. Who has not had a
sense of awe and grandeur in watching a rising full moon? Its special
role in emotional matters is evidenced by many popular songs of this
era (see page 594). No other object in the sky—not even the sun—
has received more attention. Small wonder that the adventure of
traveling to the moon commands continuing interest and support. This
backing seemed not to flag even when the Ranger pictures showed a
desolate lunar landscape. :

The deep world-wide interest in exploration of the moon gives the
effort great propaganda value. Simultaneously, interest in scientific in-
formation concerning the satellite has been heightened. Such knowledge
serves to increase the probability of successful missions. Also, the infor-
mation is interesting in its own right. The results from unmanned mis-
sions so far have served more to stimulate curiosity than to provide
answers. The pictures sent back by Rangers 8 and 9, while magnificent,
have raised more questions than they have settled. It is clear that many
features of the lunar surface were produced by meteorite impact. How-
ever, the pictures have not ruled out the possibility that volcanism has
played a role. The presence of slump structures has been attributed by
some to volcanism. Others think the structures have resulted from sub-
surface sublimation of ice.

The major question of the origin of the moon is no closer to being
answered. Was the moon captured by Earth, or was the satellite once
part of Earth? Soft-landed unmanned vehicles will provide more infor-
mation about the moon, while raising new questions. Manned explora-
tion and the return of samples to Earth may be necessary to resolve
some of the puzzles.

To date the purely scientific results from our manned space program
have not been impressive. With good reason, the engineering and
medical aspects have been given overriding priority. In effect, our
manned space program has consisted of a series of great technological
stunts. One is reminded of an acrobatic act where spectators are awed
by a series of difficult feats. The acrobatic team must constantly in-
crease the complexity of its act in order to hold the audience’s attention.
If the John Glenn mission were repeated today, how much attention
would it receive?

The Space Agency is now well advanced in its progress toward a
lunar landing. Increasingly, planners are considering follow-on pro-
grams. These include more grandiose efforts toward manned exploration
of the moon and attempts to explore Mars. Will the Space Agency be
able to devise a continuing series of spectaculars of ascending dramatic
quality? I think not. The first successful landing on the moon will be
a climax. Just as succeeding climbs of Mt. Everest, after the first ascent,
have drawn diminishing attention, later lunar travel will lose its novelty.

As for Mars, how many popular songs have been written about it?
On euphonic grounds alone, the paucity is not surprising—bars, chars,
jars. More fundamental is the question, “How many people know
where Mars is, or even care?” Perhaps man will one day go to the
planet, but the psychological and emotional impact of the trip will be
pale in comparison with that of the first successful landing on the moon.

—PuiLip H. ABELSON
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in the radical concentration, not sec-
ond order as would be expected for
radical recombination. He suggested
that the radicals might combine either
with hydrogen atoms moving through
the lattice or with electrons. In the en-
suing discussion, no really satisfactory
alternative to this hypothesis was pre-
sented.

Mueller also discussed the difficul-
ties in measuring absolute radical yields
by electron-spin-resonance. In 1961 a
number of laboratories interchanged
standards and found that there were
differences of a factor of two in the
absolute numbers measured by various
laboratories. The source of this dis-
crepancy is under active investigation
at Karlsruhe and Utrecht, two labora-
tories which were far apart on the in-
itial exchange.

Robert Schulman (Bell Telephone
Laboratories) talked about the work
which is being done at the Bell Tele-
phone Laboratories on identifying the
radicals produced in DNA by ultra-
violet light. Irradiation of dry DNA
with ultraviolet light at 77°K gives a
strong singlet, and a much smaller com-
ponent showing a number of lines
which can be unequivocally linked to
thymine. If the sample is irradiated in
the presence of moisture, the thymine
signal can be made to dominate the ob-
served signal. The Bell Telephone Lab-
oratories group postulates that this
radical is

CH
C o/ 3
7 \o
| |_ H
c C ~
~N~ H

They have also identified a phos-
phorescent emission from thymidine
which is quenched when the thymidine
is in DNA in the native state. The
level giving rise to the phosphorescence
was unequivocally identified as a trip-
let state. There were speculations on
the possible connection between these
results and the formation of the thy-
mine dimer in ultraviolet-irradiated
DNA.

Thormod Henriksen (Oslo) reviewed
the introduction. of ESR signals into
dry protein by ionizing radiations. At
very low temperatures a broad, fea-
tureless signal is produced which is
best interpreted as the superposition of
many different free radicals, On warm-
ing to room temperature, the observed
pattern goes through a series of
changes until it gradually resolves into
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two relatively distinct signals—a broad
signal having a g-factor somewhat
more than 2, associated with sulfur
atoms, and a doublet having a g-factor
equal to that of the free electron. In
several special cases, including crys-
tals of various amino acids and in silk
fibers, this doublet has been identified
as a radical on the alpha carbon atom
located in the polypeptide backbone
and bonded to a single hydrogen atom.
This might suggest that the glycines
were being preferentially attacked.

The connection between radiation-
induced ESR signals and biological ac-
tivity, as shown in studies on trypsin
irradiated in the dry state, was discussed
by Peter Alexander (London). He
suggested that a major inactivating
event in the case of proteins could be
the removal of an amino acid residue
from the polypeptide chain. This con-
cept is certainly in good agreement
with the doublet signals described by
Henriksen, It was, however, pointed
out that the postulated breakage of
the bond between the alpha and beta
carbons is unexpected.

Tolbert (Colorado) summarized in-
formation on the radiation chemistry
and radiation biochemistry of proteins
irradiated in the dry state. From the
chemical data, Tolbert concluded that
there is only a difference of a factor
of 2 or 3 in radiosensitivity for de-
struction of various amino acids in ir-
radiated proteins, and that there was
no selective breakage of sulfur-sulfur
bonds. There also does not seem to
be any real evidence for breakage of
the main polypeptide chain in most
proteins. Warren Garrison (Berkeley)
briefly reviewed his mechanism for
chain breakage following the produc-
tion of a free radical on the alpha car-
bon in the polypeptide backbone and
gave evidence for this process in ir-
radiated gelatin. No suggestion was ad-
vanced as to why this breakage appar-
ently does not occur in other proteins,
except that the free ends may some-
times recombine with each other.

Comprehensive studies on irradiated
dry spores of Bacillus megaterium were
presented by E. L. Powers (Argonne).
These studies show excellent correla-
tions between spore viability and a
free-radical mechanism within the
spore, as deduced from the effects of
such reagents as oxygen, nitric oxide,
or hydrogen sulfide, all of which have
well known reactions with free radi-
cals. Powers preferred to define free
radicals on the basis of their chemi-
cal reactivity with such reagents. Oth-
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er participants thought that definition
of a free radical in terms of an un-
paired electron was more satisfactory.
The variations in spore survival could
also be correlated with ESR measure-
ments, although Powers was careful to
point out that a large number of free
radicals are created in a spore before it
loses its ability to multiply, and that
the free radicals responsible for spore
inactivation probably consitute only a
very minute fraction of those which
can be measured by the ESR tech-
nique.

In the final session, Peter Alexander
suggested that electron-spin-resonance
was rather unlikely to give much of a
clue as to what events were signifi-
cant in causing the loss of biological
activity of irradiated cells. On the oth-
er hand, he felt that the ESR tech-
nique had great potential for the
understanding of details of events tak-
ing place once the key materials in-
volved in the biological inactivation
process had been identified. Alan Con-
ger (Temple) echoed a rather similar
idea when he said that he did not
really care about the detailed interpre-
tation of ESR signals. What concern-
ed him was the location in which the
ESR signals were found.

In summing up, E. C. Pollard (Penn-
sylvania State), chairman of the Sub-
committee on Radiobiology, felt that it
was clear that evidence of physical dam-
age by radiation was plentiful, but that
relating it to biological effects still
seemed difficult.

The conference was sponsored by the
subcommittee on radiobiology of the
National Research Council. The com-
plete proceedings, including the exten-
sive discussion after each paper, will
appear soon as an NRC publication.

FRANKLIN HUTCHINSON
Yale University,
New Haven, Connecticut

Forthcoming Events

November

7. American College of Dentists, Las
Vegas, Nev. (O. W. Brandhorst, 4236
Lindell Blvd., St. Louis, Mo.)

7-9. American Science Film Assoc., an-
nual, Washington, D.C. (ASFA, 1319 F
St., NW, Washington 20004)

7-11. American Soc. of Mechanical En-
gineers, winter annual mtg., Chicago, IIL
(ASME, 345 East 47 St., New York)

7-12. Anatomical Pathology, 5th Latin
American congr., Lima, Peru. (J. J. An-
dujar; P.O. Box 118, Fort Worth, Tex.)

7-13. Paediatrics, 11th intern. congr.,
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matic evidence that ancient Eng-
land’s “Druid temple” is actually
a sophisticated, brilliantly-con-
ceived astronomical observatory.
Dr. Hawkins, professor of astron-
omy at Boston U., is an associate
of the Smithsonian Astrophysical
Observatory, Cambridge, Mass. I1-
lustrated with photographs and
drawings, $5.95 at all booksellers.

DOUBLEDAY
ol

|

CHEMIST .o

RESEARCH &

Ph n DEVELOPMENT
. TEAM

with leading manufacturer of en-

zymes, fermentation products, and
chemical specialties.

Development of new enzyme systems
for use in pharmaceutical and indus-
trial applications. Requires thorough
background in enzyme and protein

chemistry. Up to 5 years’ experience.

Distinct opportunities for professional
growth. Salary open. Excellent benefit
programs including profit sharing.

For further details,
write in confidence to:

PERSONNEL DIRECTOR

WALLERSTEIN CO.

Division of
Baxter Laboratories, Inec.
STATEN ISLAND, N.Y. 10303

An equal opportunity employer

Tokyo, Japan. (K. Nakamura, Dept. of
Pediatrics, Univ. of Tokyo, P.O. Box 18,
Hongo, Tokyo)

7-14. Vienna Univ.
150th anniversary celebration,
Austria. (Technische Hochschule,
hausstr. 23, Vienna 4)

8-9. Engineering in the Practice of
Medicine, Philadelphia, Pa. (S. Rosen,
Dept. of Medicine, Hahnemann Medical
College, 230 N. Broad St., Philadelphia

of Technology,
Vienna,
Guss-

19102)
8~11. American Dental Assoc., Las
Vegas, Nev. (H. Hillenbrand, 222 E.

Superior St., Chicago, Ill. 60611)

8-11. Imsecticide and Fungicide, 3rd
British conf., Brighton, England. (Secre-
tary, 140 Bensham Lane, Thornton Heath,
Surrey, England)

8-11. Nutrition, Western Hemisphere
congr.. Chicago, Ill. (Dept. of Foods and
Nutrition, American Medical Assoc., 535
North Dearborn, Chicago 60610)

8-11. Quality Control, intern. congr.,
Tokyo, Japan. (Union of Japanese Scien-
tists and Engineers, c/o Sakata Bldg., 3
Muromachi 4-chome, Nihombashi, Chuo-
ku, Tokyo)

8-13. Austrian Medical Congr., 19th an-
nual, Vienna. (M. Schnardt, Osterreich-
ische Arztekammer, Referat fiir Arztliche
Fortbildung, Weihburggasse 10-12, Vien-
na I)

9-12. Seismic Models, symp., Prague,
Czechoslovakia. (V. Karnik and J. Vanek,
Inst. of Geophysics, Czechoslovak Acad.
of Sciences, Bocni 11, Prague 13-Sporilov)

9-13. Asociacion Médica de Puerto
Rico, Santurce. (J. A. Ramirez, 13-5 Fer-
nandez Juncos Ave., Santurce)

10-11. Power Applications of Control-
lable Semiconductor Devices, conf., Lon-
don, England. (Secretary, Inst. of Elec-
trical Engineers, Savoy Pl, London,
W.C.2)

10-12. American Soc. for Cell Biology,
5th, Philadelphia, Pa. (M. J. Moses, Box
2982, Duke Univ. Medical Center, Dur-
ham, N.C. 27706)

10-12. Engineering in Medicine and Bi-
ology, 18th annual conf., Philadelphia, Pa.
(H. P. Schwan, Moore School of Electri-
cal Engineering, Univ. of Pennsylvania,
Philadelphia 19104)

10-12. Isotope Techniques in the Hy-
drologic Cycle, symp., Univ. of Illinois,
Urbana. (G. E. Stout, Meteorology Sec-
tion, Illinois State Water Survey, Univ. of
Illinois, Urbana)

10-13. Respiratory Therapy, 2nd New
England conf., Boston, Mass. (D. Crocker,
Children’s Hospital Medical Center, 300
Longwood Ave., Boston 15)

10-20. Development of Petroleum Re-
sources of Asia and the Far East, 3rd
symp., Tokyo, Japan. (S. Santitham, Raja-
damnern Ave., Bangkok, Thailand)

11-712. Kentucky Acad. of Science, Univ.
of Kentucky, Lexington. (D. M. Lindsay,
Georgetown College, Georgetown, Ky.)

11-13. Gerontological Soc., 18th an-
nual, Los Angeles, Calif. (W. D. Obrist,
Dept. of Psychiatry, Duke Univ. Medical
Center. Durham, N.C. 27706)

11-13. Bases for Nuclear Spin-Parity
Assignments, conf., Gatlinburg, Tenn. (F.
K. McGowan, Oak Ridge Natl. Labora-
tory. P.O. Box X, Oak Ridge, Tenn. 37831)

12-13. Clinical Pathology of Infancy,
Assoc. of Clinical Scientists, Washington,
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