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BOOKS in the LIFE SCIENCES,MATHEMATICS & PHYSICS

FUNDAMENTALS OF MICROBIOLOGY New (8th) Edition

This New (8th) Edition provides a solid intro-
duction to college-level microbiology, from its
historical foundations to current ideas of mac-
romolecular structure. In this revision, micro-
organisms are presented as protista and dif-
ferentiated as eucaryotic and procaryotic. This
clarifies their evolutionary status and relation-

GENERAL ZOOLOGY New (3rd) Edition

Lucid and handsome, this New (3rd) Edition
gives the beginning student a sound under-
standing of zoology. The authors skillfully
blend discussions of broad biological prin-
ciples with a thorough examination of care-
fully chosen representatlve animals. Each major
invertebrate phylum is considered in a separate
FUNDAMENTALS OF NEUROLOGY New (5th) Edition
ERNEST GARDNER, Wayne State University

Dr. Gardner’s short text is widely used in
undergraduate courses in physiological and
experimental psychology. Its unusually well
integrated and readable picture of neuroanat-
omy, neurophysiology, and neurochemistry is
organized by functional systems as well as

PRECALCULUS MATHEMATICS New
4.

Precalculus Mathematics is a basic text de-
signed to stimulate independent thinking (partly
using the method of R. L. Moore) and organized
to stress a practical understanding of college-
level algebra and trigonometry. Dr. Golightly
consistently uses modern notation and philos-

New

GUILLERMO OWEN, Fordham Upniversity

Game Theory, a complete and readable text for
the upper-level undergraduate or beginning
graduate student, fills the need for comprehen-
sive coverage of the salient aspects of both two-
person (including multi-stage) and n-person
game theory from a mathematical point of
view, Several new topics—untreated in other

DISCOVERY IN PHYSICS New

ket salor ard i VoXame
° Grices Mles b
Faindowt”

Here is a unique new volume admirably serv-
ing both as a text in experimental physics
and as a laboratory manual for the introduc-
tory college course. It emphasizes the scien-
tific method, the nature of physical laws, their
derivation from experimental data, and how
their limits and exceptions are discovered.

e s emleii

JACOB F. GOLIGHTLY, Jacksonville University

MARTIN FROBISHER, Formerly of the United States Public Health Service

ships and simplifies their descriptions. The au-
thor presents an especially detailed discussion
of the procaryons. Enzymes, genetic phenom-
ena and mutation, chemotherapy, and im-
munology receive special consideration.

629 pages, 411 illus. $9.00. April, 1968.

CLAUDE A. VILLEE, Harvard University; WARREN F. W. WALKER, JR., Oberlin College; and
FREDERICK E. SMITH, University of Michigan

chapter which features one or more typical
species. The vertebrates are introduced with a
detailed consideration of the frog. Special atten-
tion has been given to the chapters on cell
physiology, genetics, evolution, and ecology.
844 pages, 568 illus. $9.75.  April, 1968.

anatomically. This New (5th) Edition incor-
porates neurological concepts revealed by elec-
tron microscopy and today’s highly refined
biochemical and pharmocological methods.
About 400 pages, 160 illus. About $7.50. Just
Ready!

ophy and emphasizes the principles of mathe-
matical induction. This emphasis permits an in-
depth study of the notions of sequences and
series. Numerous examples relate the subject
matter to the everyday world.

456 pages, illus. $8.50. April, 1968.

books—include differential games, the bargain-
ing set, and games for a continuum of players.
The text also includes the more important por-
tions of the theory of convex sets and functions
and the Brouwer and Kakutani fixed point
theorems.

$9.00.

228 pages, illus. January, 1968.

LEONARD GREENBERG, University of Saskatchewan

Particularly helpful chapters cover methods of
measurement, graphic analysis of experimental
data, and the use of scientific measuring equip-
ment. Its 35 experiments range from “Galileo
and the Pendulum” to “Measurement with
Waves of Light.”

34.75.

239 pages, illus. January, 1968.

DORLAND’S POCKET MEDICAL DICTIONARY New (21st) Edition

This pocket size reference, based on the com-
prehensive Dorland’s lllustrated Medical Dic-
tionary, has proven its value to hundreds of
thousand of users. Just off press, the New
(21st) Edition contains more than 40,000 terms
used in the medical arts. Over 7,000 new terms
have been added, including hundreds from such

rapidly-expanding fields such as psychiatry,
pharmacology, and genetics. You’ll find new
tables of the arteries, bones, muscles, nerves,
and veins plus 16 pages of anatomical draw-

ings in full color.
715 pages, illus. $5.75. April, 1968.
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Millstone Hill Radar in Westford,

launch

of the 1958 Pioneer 2 moon probe
from Cape Canaveral more than 1700
miles away. In the intervening dec-
ade, Lincoln Laboratory’s Millstone
radar system has made important
contributions to the rapid advance of
radar astronomy in studies of the
Moon and planets, meteors, aurora,
and the Earth’s ionosphere. See re-
view of Radar Astronomy, page 980.



Investigate
Random or
Periodic
Processes

Correlation
Function
Computers

PRIN’CETON APPLIED RESEARCH C_O_RPORATI

Correlation functions occupy a cardinal position in
modern information theory and are basic to the analysis
of random or periodic processes and the complex sig-
nals they produce. In many application areas, autocor-
relation analysis allows noisy periodic or random signals

to be defined, whereas crosscorrelation can determine
the degree of conformity between two different noisy
signals as a function of their mutual delay. '

PAR™ Models 100 or 101 Correlation Function Com-
puters simultaneously compute 100 points of the auto-
or crosscorrelation function in real time over delay
spans from 100 microseconds to 10 seconds. The Model
101 includes the capability for insertion of fixed delay
increments ahead of the 100 computed points of the
function, thereby providing greater resolution. The
correlation function readout which may be
continuously as it is computed, is available at various
rates consistent with the speed of the external readout
devlce, e g oscﬂloscope or X-Y recorder.

priced at $9,500 to $12,900. E"xpoit_ prir;:éa a
mately 5% higher (except Canada}'




Not Nalge . . . the innovator
in plastic labware. We also
make space-saving SQUARE
bottles. Wide-mouth for con-
venience, popular 6-8-16-32
oz. sizes, molded of unbreak-
able linear polyethylene.
Also, polypropylene wide-
mouth square jar with hand-
grips in 1 gal. size. Specify
Nalgene® Labware from your
lab supply dealer. Ask for our
1968 Catalog or write to Dept.
21172, Nalgene Labware Di-
vision, Rochester, N.Y. 14602.

NALGE

RITTER PFAUOLER CORPORATION

vast undercount. According to figures
quoted in a House hearing, pretests for
the 1970 census show a declining re-
sponse to the questionnaire: Louisville
(1964), 84 percent; Cleveland (1965),
75 percent; New Haven (1967), 72 per-
cent; and North Philadelphia, under 40
percent. This form requires an 8th-
grade education and a minimum of 33
minutes to complete, provided the re-
spondents have the information and
willingness to cooperate.

2) Among many Americans there is
growing resistance to the built-in harass-
ment of the proposed 1970 census. I
predict refusals to answer the utility
questions and those of a very personal
nature will be high if the threat of fine
and jail is not removed. That all ques-
tions justify mandatory response is
wholly unjustifiable.

3) The crux of the issue is: Which is
more important, the number of toilets,
and so forth, in America or a complete
headcount? I suggest that the Census
Bureau will get a hodgepodge on both
unless alternative ways to get detailed
population, household, and employment
data are developed. May I advance this
proposal for your readers’ considera-
tion: defer many of the questions to a
sample household survey to be con-
ducted every 2 years, leaving the decen-
nial census to serve its constitutional
function—a headcount of the popula-
tion for apportionment purposes.

Census policy has concerned itself
exclusively with the user community
which, over the years, has caused the
decennial questionnaire to grow like
topsy. I represent more than a trivial
group in Congress and the nation when
I urge reform on behalf of the statistical
givers, their privacy, and their toler-
ance.

JacksoN E. BETTS
House of Representatives,
Washington, D.C. 20515

Who Stages Military Coups?

Scott (Letters, 29 Mar.) mars an
otherwise thoughtful discussion of draft
policy by saying “One alternative, a
large professional army, is so potentially
dangerous from the viewpoint of a
possible military coup and dictatorship
that it should not even be considered.”
Is there any reason to believe this? Has
any correlation been shown between the
absence of conscription and the inci-
dence of coups? I think not. Nor is this
surprising. After all, coups are usually

staged by colonels and generals, who
are nearly always professionals even in
conscript armies.

For that matter, why should we as-
sume that professional soldiers are any
less committed to their nation’s institu-
tions than are civilians or conscripts?
We might more easily suppose the re-
verse, since they have chosen to risk
their lives in their nation’s service. The
occurrence of a military coup is no
evidence that the military are any more
disaffected or megalomaniacal than
other elements of the society; the ob-
vious explanation is that they are the
element with the best chance of suc-
ceeding in a coup, and therefore the
most likely to try. I suggest that the
military coup is a symptom of a sick-
ness of the whole society, and not of
anything peculiar to military profes-
sionalism.

GEORGE W, PRICE
1439 West North Shore Avenue,
Chicago, Illinois 60626

Fireflies of Thailand

My thanks to Science and the Bucks
for the very interesting report on fire-
flies (“Mechanism of rhythmic syn-
chronous flashing of fireflies,” 22 Mar.,
p. 1319). How resourceful are the male
fireflies of Thailand thus to enhance
the signal-to-noise ratio for reception
of the female response!

STANLEY M., SEIDMAN
3470 Norwood Road,
Shaker Heights, Ohio 44122

Buchanan at St. John’s College

The announcement of the death of
Scott Buchanan (12 Apr., p. 174) in-
correctly identified him with St. John’s
University; it should have read St.
John’s College, in Annapolis, Maryland.
Buchanan was dean of St. John’s and
Stringfellow Barr was its president in
1937 when they introduced its “radi-
cally traditional” curriculum involving
the “great books.” During recent years
these men have been fellows of the
Center for the Study of Democratic
Institutions in Santa Barbara, Califor-
nia. Buchanan’s lively mind and tren-
chant wit will be greatly missed by all
whose lives touched his.

GERALD ALLEN GREEN
School of Medicine, University of
Southern California, Los Angeles 90033
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. Thc first thing you notice '
about Sartorius Membrane KElters isy
they seem like any other.

The second thing you notice is
they're not.

What's different about Sartorius Membrane
Filters? On the surface, very little. They look and feel like
any other membrane filter. They come in a wide variety
of sizes and are made of pure cellulose or cellulose
derivatives. In fact, if you placed a Sartorius next to the
brand you’re using now you probably couldn't tell them
apart. But start using a Sartorius and you very Ilkely
will notice a difference.

While its millions of uniform pores are comparable
in size to those of other membrane filters, flow rates through
a Sartorius are up to ten percent faster. If you do continuous
filtrations, this may mean considerable savings in time. More
important, there's really no need to worry about extractables
when you use a Sartorius. With commonly used solvents,
there are virtually none (no more than 0.3 percent).

Do these characteristics make Sartorius a ‘better’
membrane filter? That's for you to decide, but you'll never
know without trying them. Besides, whether you use
membrane filters for particle collection, separation or
analysis, isn’t it nice to know that when it comes to
selecting a membrane filter, at last you really
have a choice?

Get our literature on the complete line of
Sartorius membrane filters and accessories.
We'll even include a
free sample. Just write: AN

Sartorius Filter Division, Sal'torius

Brinkmann Instruments, L
Cantiague Road, membrane

Westbury, N.Y. 11590. flltﬁl’S

BRINKMANN
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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
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vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Amino Acid Sequences in Proteins

One of the most important research activities today is the determina-
tion of amino acid sequences of proteins. The results are leading to im-
proved biological classification and insight into the mechanisms of
evolution. The results will provide new evidence concerning the composi-
tions of the proteins of organisms that lived billions of years ago and
will furnish valuable clues to the understanding of present-day metabolic
diseases.

One of the most significant studies thus far made is a detailed
examination of cytochrome c. Comparison of the amino acid sequences
in variants of this protein obtained from such diverse forms as yeast
and man showed that, in many positions in the molecules, the amino
acids were identical. The extent of differences among the various speci-
mens was related to differences in the forms studied. When specimens
of cytochrome ¢ from more animals have been examined and when
other kinds of protein have likewise been studied, an important new di-
mension will be added to phylogeny.

Understanding of mechanisms of evolution has already been enhanced
through sequence studies of the globins. In a lower vertebrate, the
lamprey, hemoglobin consists of a single protein chain of molecular
weight 17,000. Apparently in higher animals the gene for this protein
was duplicated. The two genes evolved separately so that they could
code for two different chains, o- and B-hemoglobins. Later the gene
for the g-chain evolved further, so that, in addition to B-hemoglobin
chains, y- and §-hemoglobin chains are produced.

Neurath, Walsh, and Winter*, in their studies of proteases, have
found the same type of behavior, and they describe their view of this
important phenomenon as follows: “The principal mechanism for in-
creasing the size of the genome in the population is the process of gene
duplication. . The utility of this process lies in the fact that the
original function of the duplicated gene is preserved, thus freeing the
new gene from selection pressure.” Comparison of amino acid sequences
in proteins is a means for determining the extent to which this mech-
anism has been employed in evolution.

Another type of difference in proteins is introduced by single muta-
tions. Already more than 22 variants of o-hemoglobin and 43 variants of
B-hemoglobin have been found in humans.f One of these, a change
from glutamic acid to valine in the 6-position of B-hemoglobin, results
in sickle-cell anemia.

A host of additional proteins are being examined, and the number of
sequences determined has been doubling each year. Techniques for the
determination of sequence continue to improve. Especially notable is
the Edman Sequenator.i In this device, phenyl isothiocyanate reacts
with the terminal g-amino group of a protein or peptide. The modified
NH,-terminal residue is then selectively removed, the chain being thus
shortened by one unit. Repetitive cycles with identification of the re-
moved amino acid derivative have established sequences of more than
40 amino acids.

Even with improved methods, the research will not be completed soon.
There are countless organisms, and each contains unnumbered proteins.
Further progress in this important field will depend on the quality of
the intuitive judgment with which scientists select materials for study.

—PHiLip H. ABELSON

* H. Neurath, K. A. Walsh, W. P, Winter, Science 158, 1638 (1967). ¥ M. O. Dayhoft
and R. V. Eck, Atlas of Protein Sequence and Structure 1967-68 (National Biomedical Re-
search Foundation, Silver Spring, Md., 1968). % P. Edman and G. Begg, European J.
Biochem. 1, 80 (1967).
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set timer, the 5590A provides you with a versatile multifunc--

an ere are tion capability for building nuclear measurement systems.

With the 5590A both count and time can be separately

¢
tlmerS. preset, and you get both automatic or manual operation.

The 6-digit in-line display (7 digits, optionally) allows you
to hold each measurement in read-out until the next one is
complete. You can read elapsed time—or count— without
interrupting the measurement process. With all this, pulse
resolution is 100 nanoseconds (10 MHz scaling rate).

s In a 4-width NIM package, the 5590A also offers you, be-

sides the combination of scaling and timing in two separate

ut there lS Only registers, integral discrimination, and printer output, both
count and time. Thumbwheel switches for presetting, lever

One dual reset switches for programming, and pushbuttons for commands
give you the utmost ease of use.

- s The scaler-timer is shown below with the HP 5582A Linear

Sca er lmer Amplifier and the 5583A Single Channel Analyzer in the

5580A/B NIM power supply—indicating its compatibility

et with other nuclear instrumentation. Price: Model 5590A,
Wl $1675. For 7-digit display (Option 02), add $50.

e o For further information, call your local HP field engineer

6. 0r7. dl lt or write Hewlett-Packard, Palo Alto, California 94304;

Europe: 54 Route des Acacias, Geneva. 02803

in line
display

HEWLETT ihp, PACKARD

NUCLEAR [INSTRUMENTS

952 SCIENCE, VOL. 160



