


Beckman Airfuge

Ultracentrifuge-

it sediments small
samples in a hurry.

The Beckman air-driven miniature ultracentrifuge is
one of the most useful developments in centrifugation
in years: it is the ideal answer to the previously dif-
ficult problem of how to run small sample volumes at
high forces.

Essentially, the Airfuge can pellet any material that
can be sedimented in any ultracentrifuge. But the
Airfuge does it in a fraction of the time. In 2% hours,
for example, the Airfuge effectively separates lipo-
proteins in human serum. Leukemia viruses are pel-
leted in 45 minutes. Most biological particles can be
sedimented in the Airfuge in less than an hour.

The Airfuge is efficient because sedi-
menting particles do not have far to travel to
reach the wall or bottom of the small tube.
Furthermore, since there are no tube caps
to attach, samples can be spin-
ning at 100,000 rpm at forces to
160,000 g within one minute
of the time they are brought to
the lab bench.

When you have small vol-
umes of sample to centrifuge
rapidly, remember: there is an
ultracentrifuge that’s the right size
for them —the Airfuge. For a de-
scription of the Airfuge and a list of its
applications, write for DS-476/502 to
Spinco Division, Beckman Instruments, : Airfuge
Inc., 1117 California Ave., Palo Alto, ‘

CA 94304. ssnelerpd o ot

PREsaURE

BECKMAN

P

The fixed-angle rotor holds 6 tubes of ~ The stator pad has vertical jets to levi- Operation is quite simple. A single

175 p1 each—total rotor volume ap- tate the rotor. Driving jets take the knob adjusts air pressure to control
proximately 1 ml. Three different rotor to full speed in 30 seconds. rotor speed. The only other control is
tube materials are available. the timer.

BECKMVIAN®
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The first inverted microscope
designed as an inverted microscope.

The new Leitz Diavert®was engineered from
the base up to meet the special requirements of
inverted microscopy. It is exceptionally stable
with a large rectangular base area. The stand will
support large or small vessels and photomicro-
graphic equipment, including the Leitz Orthomat®
fully automatic camera and the Leicina® Super 8
movie camera for time lapse studies.

The large object stage is positioned low so
you can see what you are doing while manip-
ulating the specimen.

The image moves in the same direction as
the specimen. Reason: image-erecting optics.
The transmitted light source moves with the
stage so it doesn’t have to be refocused when

Circle No. 49 on Readers’ Service Card
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you change the specimen plane.

Special long-working-distance, brightfield as
well as phase objectives, and also long-working-
distance condensers (up to 64mm) are important
features. :

The Diavert is a building block system so
you can readily employ all the techniques of
light microscopy, including new interference
contrast and incident fluorescence accessories.

If you own a Leitz Ortholux Il research microscope,
you can interchange all Ortholux accessories.

For information call 201-767-1100 or write
E. Leitz, Inc., Dept. SC11,
Rockleigh, N.J. 07647.

Where most new developments start.
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Subadult bottle-nosed porpoise nosing
or ‘“‘spy-hopping’” out of the water in
Golfo San José, southern Argentina.
Photographs were used as a technique
to recognize members of a porpoise
group which consistently swam close
by shore during a 21-month study. See
page 755. [Bernd Wiirsig, State Univer-
sity of New York, Stony Brook]
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Versatility, high performance

and reliability

make the new

Sorvall' RC-5B the best-buy
superspeed centrifuge.

Multi-rotor
versatility

An exceptional variety of
applications is possible with a
selection of 12 rotors—including
DuPont’s patented Sorvall® verti-
cal rotors* in addition to fixed
angle, swinging bucket, zonal and
continuous flow types.

Dramatically
improved performance

Sorvall® vertical rotors
enable the RC-5B to give ultracen-
trifuge performance in some den-
sity gradient separations in less
time and with larger volumes.
Long the established leader for
pelleting, the RC-5B now provides
improved performance for density
gradient runs and other demand-
ing jobs.

Automatic
rate control

The performance of Sorvall®
vertical rotors has been further

enhanced by an Automatic Rate
Controller that provides controlled
acceleration and soft stops.

5-year refrigeration
system warranty

A warranty unmatched in the
field backs up an efficient, reliable
refrigeration system. Rotors are
warranted for 7 years.

Widest selection
of accessories

DuPont offers the widest
range of tubes, bottles and adapt-
ers available from any centrifuge
manufacturer for superspeed
applications.

Get details on these and
other features of the new Sorvall®
RC-5B system by writing to
DuPont Company, Room 36006,
Wilmington, DE 19898.

*U.S. Patent 3,998,383

With Sorvall® Centrifuges the spin times are changing.

DuPont Instruments
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MATERIALS

New realities in the world of
materials are rapidly changing the
way we live, now and in the future.
In MATERIALS: RENEWABLE
AND NONRENEWABLE
RESOURCES, some of the
country’s foremost authorities take
a probing look at these realities,
exploring national policy implica-
tions, energy constraints, environ-
mental concerns about materials
production and use, perspectives in

‘“. . . the prospects for
economic prosperity and
perhaps for peace in com-
ing decades will depend
on how the world adjusts
to new constraints and
new expectations . . .”’

from the Introduction

needs and supplies, high
technology materials, and renewa-
ble and reusable resources. The
result is rare and refreshing — a
detailed study that not only
identifies critical problems but also
presents the authors’ consensus
that, in principle, these problems
are solvable. This is a vital collec-
tion of papers for anyone interested
in materials research, production,
supply, or use.

Retail $10.00 casebound,
$4.00 paperbound;

AAAS Member
$9.00 casebound,
$3.75 paperbound

TECHNOLOGIES

ELECTRONICS

Despite the range of phenomena
that have been discovered through
electronics research, most of

us are not prepared to take full
advantage of the electronic ad-

shaping
the

fufure vances that already are available
or are soon to come. Helping

Of our you to avoid future shock — and be
ready for the prospect that

WOrld electronics technology increasingly

will govern the way we work,
play, and interact with the world

“It is clear that the
capability of some elec-
tronic devices . . . is de-
veloping more rapidly
than applications can
be conceived of and
introduced.”’

from the Introduction

THE NEW

around us — is a major goal of
ELECTRONICS: THE CONTINU-

ING REVOLUTION. This

TWO new important new addition to the

: AAAS compendium series ex-
CompendKJ plores the past, present, and
f future role of electronics in such
rom diverse areas as banking, medi-

cine, communications, education,

defense, employment, and more.

(] Be ready for tomorrow — order
your copy of ELECTRONICS today.

Retail $12.95 casebound,
$4.95 paperbound;
AAAS Member
$11.95 casebound,
$4.45 paperbound

/

Name

American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W., Department D

[ casebound ($12.95 retail; $11.95 AAAS member)

[ casebound ($10.00 retail; $9.00 AAAS member)
[J Check enclosed (payable to AAAS)

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.

Send your order to

\

Washington, D.C. 20005

ELECTRONICS
[J paperbound ($4.95 retail; $4.45 AAAS member)

MATERIALS
[ paperbound ($4.00 retail; $3.75 AAAS member)
(] Please bill me

Series and bulk
Address

order information
available on request
City

State Zip

/
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MEET
YOUR MAKER.

We may not be able to tell you the
meaning of life, but we can tell you
all you want to know about the lives
of every biochemical that comes
from Miles Research Products; be-
cause we made them. For example,
if our enzyme is losing activity in
your lab, we can give you the advice
and assistance you need to keep it
alive and well and working for you.

Or, if you're having trouble locating
cleavage sites with our restriction nu-
cleases, we can help you find them.

We can’t do your experiment for
you, but we can tell you what you
want to know about our biochemi-
cals. Our number is 219-264-8946.
There isahuman being on the other
end who wants to help you. Call him
and be saved.

Research Product
Miles Laboratories, Inc.
Elkhart, Indiana 46514
Phone: 219-264-8804

TECHNICAL SERVICE
THAT PUTS YOU
MILES AHEAD.
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9824
BIALKALI
300-650 NM

S-20
200-850 NM
New 30 mm photomultipliers from EMI
mechanically and electrically inter-
changeable with earlier EMI types
such as 9524, 9592, 9529. 9824 has
a bialkali cathode giving good Q.E.
with very low dark current and high
gain. 9798 has a UV window which
combined with its S-20 cathode gives
a wide spectral range (200-850 nm).
Either type can be had with spectrosil
window for extended UV or low back-
ground applications.

For Photon Counting, RF1/QL-30F slim-
line housings complete with potted
divider chain are available for all
30 mm tubes. Available from stock.
Details from:

EMVMI GENCOM INC.

80 EXPRESS ST., PLAINVIEW, NY 11803
TEL: 516-433-5900. TLX: 510-221-1889

Circle No. 51 on Readers’ Service Card

LETTERS

Amaranth: Use as Food

Regarding the article in which cultiva-
tion and consumption of plants of the
genus Amaranthus are discussed (Re-
search News, 7 Oct., p. 40), we would
like to point out that at least one of the
pigweeds, A. retroflexus, is considered
to be poisonous to swine (I, 2), cattle (/,
3-5), and probably to other species (5).
The plant is apparently a nitrate accumu-
lator (4, 6), and its oxalate content may
be as high as 30 percent (7). These tox-
icants, however, may not be primarily
responsible for the plant’s nephrotoxic-
ity (I, 2, 5), as other effects include hy-
perkalemia and elevated levels of blood
urea nitrogen and serum creatinine (/).
The usual symptoms in swine are ataxia,
posterior paralysis, collapse, and death.
The most prominent abnormality found
at autopsy is perirenal edema, and coag-
ulation necrosis of both the proximal and
distal convoluted tubules has been ob-
served microscopically (I, 5). More re-
cently, B-p-galactose pyranosyl. a lectin
with possible mitogenic activity, has
been found in A. caudatus (Inca wheat)
@&).

While the article does not specify A.
retroflexus, one of the common pigweeds
of North America and elsewhere, it is
important to realize that at least one
member of the genus is associated with
livestock intoxication. Furthermore. it
would seem wise to ascertain whether
or not this and other species of Amaran-
thus are toxic to humans before encour-
aging people to cultivate them for use as
food.

C. M. Stowe
T. P. O'LEARY
College of Veterinary Medicine,
University of Minnesota,
St. Paul 55108
THOR KOMMEDAHL
Department of Plant Pathology,
University of Minnesota, St. Paul

References

1. W. B. Buck, G. D. Osweiler, G. A. Van Gelder,
Clinical and Diagnostic Veterinary Toxicology
(Kendall/Hunt, Dubuque, Iowa, ed. 2, 1976).

2. W. B. Buck, in Diseases of Swine, H. W. Dunne
and A. D. Leman, Eds. (Iowa State Univ. Press,
Ames, ed. 4, 1975).

3. Q. E. Jeppesen, Am. Vet. Med. Assoc. J. 149,
22 (1966).

4. M. Egyed and A. Miller, Refu. Ver. 20, 169
(1963).

5. K. V. F. Jubb and P. C. Kennedy. Pathology of
Domestic Animals (Academic Press, New York,
ed. 2, 1970), vol. 2.

6. J. Kingsbury, Poisonous Plants of the United
States and Canada (Prentice-Hall, Englewood
Cliffs, N.J., 1964).

7. V. L. Marshall, W. B. Buck, G. L. Bell. Am. J.
Vet. Res. 28, 888 (1967).

8. W. H. Lewis and M. P. F. Elvin-Lewis, Medical
Botany: Plants Affecting Man's Health (Wiley,
New York, 1977).

Style and Science

Can form be separated from content,
even in the writings of scientists [see R.
Grantham (Letters, 14 Oct., p. 124)]?

The first qualification of a writer, is a
perfect knowledge of the subject which
he undertakes to treat; since we cannot
teach what we do not know, nor can
properly undertake to instruct others
while we are ourselves in want of in-
struction. The next requisite is, that he
be master of the language in which he de-
livers his sentiments; if he treats of sci-
ence and demonstration, that he has at-
tained a style clear, pure, nervous, and
expressive; if his topics be probable and
persuasory, that he be able to recom-
mend them by the superaddition of ele-
gance and imagery, to display the col-
ours of varied diction, and pour forth the
music of modulated periods.

If it be again inquired, upon what prin-
ciples any man shall conclude that he
wants these powers, it may be readily
answered. that no end is attained but by
the proper means: he only can rationally
presume that he understands a subject.
who has read and compared the writers
that have hitherto discussed it, familar-
ized their arguments to himself by long
meditation. consulted the foundations of
different systems, and separated truth
from error by a rigorous examination.

In like manner, he only has a right to
suppose that he can express his
thoughts, whatever they are, with per-
spicuity or elegance. who has carefully
perused the best authors, accurately
noted their diversities of style, diligently
selected the best modes of diction, and
familiarized them by long habits of atten-
tive practice.

Apart from the first sentence, the
above is not mine. It is from the pen of
Samuel Johnson and appeared in the Ad-
venturer, No. 115, on Tuesday, 11 De-
cember 1753.

RyAaN HUXTABLE
Department of Pharmacology,
College of Medicine,
University of Arizona, Tucson 85724

Research, Regulation,
and the Public Interest

In fairness to those of us who seek to
protect the public from the hazards of al-
lowing toxic substances to endanger our
air and water, | believe the remarks of
Columbia University president William
J. McGill (News and Comment, 21 Octo-
ber. p. 275) deserve a reply.
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It's not easy being the in-
dustry leader in video.

Take Betamax, for example.

A dramatic achievement
like Betamax would keep rnost
other companies content for
years.

But not Sony. No sooner
did we introduce a revolution-
ary videocassette format, than
we set out to revolutionize it.

And now we're ready
to introduce the next big step
in video communications. The
Betamax 300 Series, with
Memory access.

Memory access means a
sophisticated hand-held con-
trol device that can electroni-

cally locate any point on
a Betamax videocassette.

Memory access means a
video player that searches
automatically at high speed in
forward or reverse until it finds
the precise program segment
you want to play.

And memory access
means you can replay a seg-
ment by touching a single con-
trol button that stops the tape,
rewinds, and begins playing
again at the point you've
selected.

Pretty good, huh?

The Betamax 300 Series
also gives you a lightweight
videocassette player so small,

it actually fits under an airline
seat.

And the Betamax 300
Series gives you a portable
videocassette recorder that
weighs less than 20 pounds,
including battery pack.

Add a super self-contained
color camera, and you can
record anywhere on Betamax.
There's even an economical
black and white camera for
situations where you don't
need color.

Is all this giving you any
ideas?

We figured it would. Indus-
try leaders just naturally seem
to understand one another.

Sony and Betamax are registered trademarks of Sony Corporation. Products shown are: RM-300 Auto Search Control. SLP-300 Betamax Player: SLO-320 Betamax Recorder:
SLO-340 Portable Betamax Recorder; DXC-1610 Color Video Camera; AVC-3450 B/W Video Camera; CVM-1750 Color Monitor

FROM ONE INDUSTRY
LEADER TO ANOTHER.

B e ——
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©1977 Sony Corporation of America, 9 West 57th Street, New York, NY 10019
Circle No. 86 on Readers’ Service Card

—




cGMP (8,5-°H)

35-50Ci/mmol

* Protein binding studies ¢ Radioimmunoassay

* Assay of 3',5'-cyclic nucleotide hydrolyzing enzymes
Guanosine 3',5’-cyclic phosphate,

ammonium salt, [8,5'-*H]-

35-50Ci/mmol Ethanol:water, 1:1, shipped in dry ice.
NET-554 $85/250uCi $215/1mCi

Also:

Adenosine 3',5'-cyclic phosphate,

ammonium salt, [*H(G)]-

30-50Ci/mmol Ethanol:water, 1:1, shipped in dry ice.
NET-275 $58/250uCi $134/1mCi $389/5mCi
Send for our new Nucleotides Brochure.

Not for use in humans or clinical diagnosis.

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
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CELL DISRUPTION BOMB
PARR®

Uses chemically inert and
non-ionizing nitrogen de-
compression to release
active enzymes and pro-
teins from tissues or cell
cultures.

® No cell heating
® No oxidation

® Uniform rupture
® Selective action

® Works equally well

with any volume or ing this convenient extraction

concentration method.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265
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Ask for Bulletin 4635 describ-

In Electrophoresis... You can’t beat
the system (If it’s from Bio-Rad)

For maximum performance in
agarose or polyacrylamide gel
electrophoresis, you need a
balanced system. That means
components, gels and rea-
gents must work together, as

Agarose and Antibodies

Bio-Rad Agarose is a su-
perior material for quantita-
tive immunoelectrophoresis
as well as for immunodif-
fusion and gel electropho-
resis. High gel strength and
low electroendosmotic
properties are its outstand-
ing characteristics. Excellent
clarity and fast diffusion
rates are typical of its
performance.

(Third in a series)

they do in Bio-Rad systems.

Bio-Rad produces everything
you need for a balanced sys-
tem, whether for agarose gel,
rocket or two dimensional im-
munoelectrophoresis. Look at

Model 1450 Power Supply

Although designed especially for immunoelectro-
phoresis (with provisions for voltage probes),

the Model 1450 Power Supply is suited for virtually
all types of electrophoresis. This precision supply
delivers up to 500 V constant voltage at up to 200
ma maximum current. Coupling two 1450’s in
series will generate 1000 V DC or 400 ma maximum
output. An outstanding value at just $345.

some of the matched compo-
nents Bio-Rad offers.

For complete details on our
agarose and polyacrylamide
gel electrophoresis systems,
contact:

314
SR D Laborasories
2200 Wright Avenue
Richmond, CA 94804
Phone (415) 234-4130
Also in: Rockville Centre, N.Y.;
Toronto, Ontario; London;
Milan; Munich; Sao Paulo; Vienna.

Model 1400
® Electrophoresis Cell

Few cells are as versatile as

Bio-Rad Antibodies are high
titer, extremely pure
immunoglobulin fractions of
specific antisera. Their lot
to lot uniformity makes
them well suited for the i
newer quantitative immuno-
assays as well as classic s
gel techniques.

670 Circle No. 68 on Readers’ Service Card

this compact, water cooled
unit. It is highly suitable
for agarose zone electro-
phoresis, rocket and two
dimensional immuno-
electrophoresis. Holds
two 100 x 100 mm plates
and will accept ready
made slides. An extraor-
dinary cell for only $345.
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His quoted comments suggest that sci-
entific activity should be singled out, in
contrast to all other enterprises, to be
immune from all regulation in the public
interest. But unregulated recombinant
DNA activity, for instance, whether
practiced in a university or an industrial
laboratory, could present hazards from
which the public deserves protection.

The claim that we who seek reason-
able controls to protect laboratory work-
ers, their families, and their neighbors
from the spread of disease are seeking to
somehow inhibit scientific inquiry does
not withstand scrutiny. At present there
are no legal safeguards regarding labora-
tory safety and containment of micro-
organisms in recombinant DNA experi-
ments. Legislation to safeguard the pub-
lic, far from *‘interven[ing] in the admin-
istration of research,” is ' no different
from laws regulating other professions
and activities—medicine, aviation,
building construction—to ensure that
standards of safety exist.

McGill’s statement that ‘‘the adver-
sary method for arriving at truth’’ is ‘‘not
appropriate for arriving at sound public
policy on scientific matters’’ implies that
such decisions should be left solely to
the ‘‘experts.’”” Where the importance of
these issues transcends the expertise of
any one discipline and where the public
must run the risks implicit in those deci-
sions, the public must have a say in its
own protection. It was public concern
expressed to government which led to
regulation of DDT, fluorocarbons, toxic
substances, and other hazards. Had we
relied on self-regulation alone we would
still be exposed to these dangers.

As I see it, the needs of environmental
protection and of scientific research are
not antithetical. Both should be partners
in seeking a healthier and better life for
all of us.

PHILIP WEINBERG
Environmental Protection Bureau,
Office of the Attorney General,
State of New York,
Two World Trade Center,
New York 10047

Nuclear Power Initiatives:
the IEEE Position

In his article “‘IEEE: A policy chal-
lenge for big engineering society’’ (News
and Comment, 19 Aug., p. 741), John
Walsh discusses criticism of the Insti-
tute of Electrical and Electronics Engi-
neers’ nontechnical activities. In de-
scribing reaction to the IEEE’s opposi-
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MAGNIFICATIONS

documents a discovery as
astounding
as the first
microscope.

MAGNIFICATIONS is a book of
103 photographs taken with a
Scanning Electron Microscope.
The photographer, David Scharf,
has devised a new technique
that allows him to take photo-
graphs of living organisms without
drying, gold coating, or other
special treatments that might
alter or destroy their surfaces.

This is the first book of S.E.M.
photographs using this new
technique which greatly increases
the clarity of the image. The
result is a new visual experience
of forms in nature; a revelation

of details and structures

not previously reproducible.

Take a fantastic
journey beyond the
sight-barrier into
the world of the
incredibly small.

Magnifications

Photography with the Scanning
Electron Microscope

DAVID SCHARF
9” x 12", With 103
Duotone Photographs $24.95

at your bookstore or from

SCHOCKEN

200 Madison Avenue, New York 10016

1 SCHOCKEN BOOKS, 200 Madison Avenue, New York, N.Y. 10016 S-11 i
| Please send . copy(ies) of Magnifications @ $24.95 :

O My check for $ is enclosed. (N.Y. residents: please add appropriate tax.) |
l |
1 Name |
| |
' Address |
| |
| city State Zip 1
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Column chromatography
with a difference

ISCO instruments save you time, simplify
your work, and often give you results you
can’t get in any other way. :

The Model UA-5 is a sensitive, reliable,
easy to use absorbance/ fluorescence monitor
with built-in calibration standards and
recorder. Automatic scale expansion keeps
oversized peaks on scale. A selection of 13
wavelengths (one or two at atime), 16
different flow cells, and an optional fluores-
cence optical unit provide impressive versatil-
ity. Absorbance peaks can even be deposited
into separate test tubes when the UA-5 is
used with an ISCO fraction collector.

ISCO fraction collectors hold 10 to 25 mm
diameter test tubes and 28 mm scintillation
vials in removable self-standing racks.
They’re available in large and small sizes,
linear and circular configurations, and
refrigerated versions.

Seven ISCO metering and gradient pumps
provide flow rates to 2500 ml/hr and
pressures to 200 kg/cm?2. We also have all the
accessories you need to make everything
work right. And we can supply a complete
high performance liquid chromatograph, too.

Send for your free catalog today. Or dial
direct, toll free (800) 228-4250 (continental
U.S.A. except Nebraska). Instrumentation
Specialties Company, P.O. Box 5347, Lincoln,
Nebraska 68505.

1S

Instruments with a difference
Circle No. 106 on Readers’ Service Card

Unifron’s lab
specidalist.

Repeat orders for our series MKK lab microscopes
are the best proof of satisfaction.

Unitron laboratory microscopes are available in comfortably
inclined monocular, binocular, or tinocular models.

For fatigue-free operation, mechanical stage controls, as
well as coarse and fine focus, are located conveniently.
Body tubes can be rotated 360° for conven-
tional or reverse position viewing.

Unless you have special requirements, there
aren’t any extra accessories to
worry about. Unitron lab micro-
scopes come fully equipped with
built-in variable-intensity illumi-
nators. And a full set of parfocal
coated achromatic objectives.The 40x
and 100x are spring-loaded to pre-
vent accidental damage. The
eyepieces are 10x widefield.

Ask for information about
Unitron’s lab specialist.

Unitron Instruments, Inc.
101 Crossways Park West
Woodbury, NY 11797, U.S.A.
Telephone (516) 364-8046

UN/TRON The value line

Sub. of Ehrenreich Photo-Optical Industries, Inc.

Circle No. 75 on Readers’ Service Card

Highly puriﬁed

Prolactin[“1]
(rat)

Each lot is tested

in a specific assay to

ensure immunoreactivity

Available from stock. Pre-

pared fresh monthly

Prolactin, ['?51]-(rat)

20-50uCi/ug

Shipped frozen in 0.05M phosphate-buffered

saline solution, containing a stabilizer

and proteolytic enzyme inhibitor.

NEX-108 $85/10uCi  $125/2x10uCi
$195/50uCi  $265/2x50uCi

Send for our complete catalog of '2%I-labeled products

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
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tion to the California iniatiative on nucle-
ar power, he says that critics ‘‘protested
vigorously’’ and that the institute’s posi-
tion drew ‘‘intense fire.”” The IEEE En-
ergy Committee has instructed me to of-
fer the following relevant facts.

We were active not only in California
in 1975 and 1976 but also in six other
states where antinuclear initiatives were
offered later in 1976. Letters were sent to
44,036 IEEE members in the seven
states stating the IEEE’s position and of-
fering a packet of information, covering
both sides of the argument, to assist
members in their voting. The ‘‘intense
fire”” of disapproval consisted of about
45 negative replies. Conversely, 5153
positive responses were received, re-
questing the information, with 550 of
these contributing substantially to the
cost of the printing and mailing. Thus,
current IEEE president Robert M. Saun-
ders’ estimate that 90 percent of the
membership approved of the position
would appear to be conservative.

Walsh mentions ‘‘an internal debate
over official [IEEE] policy-making

. aired in the IEEE’s monthly jour-
nal, Spectrum,” which, he says, was
precipitated by criticism of the institute’s
position on the California initiative. An
article in the March 1977 Spectrum was
incorrect on this matter. A rebuttal by
R. L. Clark, then secretary of the Energy
Committee, appeared in the June 1977
Spectrum and fairly states the facts con-
cerning the issue.

We also take issue with the implication
by critics that the controversial issue of
nuclear energy has little to do with engi-
neers’ interests. If a subject as technical
as nuclear energy has little to do with en-
gineers’ interests, who should be in-
volved in the debate and what are the
proper interests for engineers?

The IEEE’s stand was taken with the
interests of all citizens in mind—not just
those of engineers. It was taken with a
background of fundamental knowledge
of the need for energy and a belief that
our present nuclear technology can pro-
vide the safest, cleanest form of energy
to supply this country’s future demands.

Moreover, our stand on the issue in
California (and in the other states) was
taken because the initiatives were not for
just “‘strict control’” of nuclear energy,
which we favor, but because they would
have virtually prohibited further devel-
opment of the nuclear option and would
have shut down existing nuclear plants.

T. H. LEe
Energy Committee,
Institute of Electrical and Electronics
Engineers, Inc., 345 East 47 Street,
New York 10017
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A NEW SERIES ON
PROSPECTS FOR MAN
AND THE UNIVERSE

OF LIFE

The Tree of Life, planned and edited by Ruth Nanda Anshen,
is committed to the advancement of nascent ideas. Itis a
program of books by some of the world’s most eminent,
concerned thinkers, dedicated to the new threshold of
consciousness where thought influences evolution.

NOW PUBLISHED:
George A. Miller: SPONTANEOUS APPRENTICES
Children and Language $9.95

Gerald Feinberg: CONSEQUENCES OF GROWTH
The Prospects for a Limitless Future  $9.95

Erwin Chargaff: VOICES IN THE LABYRINTH
Nature, Man and Science $9.95

AMONG THE FORTHCOMING PUBLICATIONS:

Erich Fromm on Man and Society * Jonas Salk on Biology
and Beyond ¢ Werner Heisenberg on Tradition in

Science * and others.

CONTINUUM BOOKS

THE SEABURY PRESS

815 Second Avenue, New York, N.Y. 10017
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GRAPHICS IN EDUCATION

“The 4051 enables an
ideal learning technique: one-to-one
dialogue with graphic examples.”

Alfred Bork

University of California, Irvine

Imagine a teaching
assistant who continually
involves students with
intriguing graphic
demonstrations. Who
stays close enough to
each student to critique
answers and review material
immediately after testing.
Who tutors according to
individual interests and
learning rates.

Dr. Alfred Bork brings
that kind of assistance
into his physics classes.

Copyright © 1977, Tektronix, Inc. All rights reserved.

It’'s Tektronix Computer
Graphics. For example, the
4051, pictured here, works
as a low-cost, off-line or
on-line learning device to
help students study energy,
gravity, momentum, and
dozens of other subjects

via fascinating simulations
and graphic metaphors.

It's a big assist to self-paced
methods. To testing. Even to
course management.

Whatever your subject
matter, whoever your
students, the 4051 makes
learning a very memorable
experience. For a video tape

Circle No. 124 on Readers’ Service Card

on Computer Graphics in
Learning, application

or product literature, please
write: Institutional Market
Manager

Tektronix, Inc.
Information Display Group
PO. Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV
PO. Box 159
Badhoevedorp

The Netherlands

Tektronix

COMMITTED TO EXCELLENCE
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Science serves its readers as a forum for the pre-
sentation and discussion of important issues related to
the advancement of science, including the presentation
of minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
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SCIENCE

Biostatistics in Medicine

About 60 years ago, within a single decade, it was discovered that the
course of three of the most complex and lethal of diseases—pellagra, per-
nicious anemia, and diabetes—could be turned around swiftly and precisely
by the restoration of absent biochemical reactants. Thus a new era opened,
and a few years later the discovery of the sulfonamides and penicillin made
the fact of the revolution plain to everyone. Human disease was curable by
the use of scientific methods.

The impact of this discovery is now only dimly remembered, but at the
time it was overwhelming. Therapy had fallen out of fashion long since, as
the result of another, earlier revolution. Two catastrophic observations had
been made in the 19th century and were accepted with reluctance: the first
was that many human ailments could reverse themselves without treatment;
the second, that the stupendous therapeutic armamentarium of that time,
which included everything from botanical extracts to applications of electri-
cal currents and leeches, simply did not work. At around the time of Sir
William Osler there began a long period of therapeutic nihilism, and it came
to a close with the introduction of penicillin. Since the 1940’s, medicine has
been undergoing transformation from an art, as it was earlier termed, to a
mixture of science and technology.

But the transformation is still in its early stages. There is a long list of
formidable human diseases whose underlying mechanisms are not at all
clear, and these are presently unapproachable by such precisely targeted
techniques as the use of penicillin against streptococci. There is a long way
to go. As a science, medicine has started, but it will not have arrived until
biological problems posed by the senile dementias, arthritis, cancer, and so
on are well on the way to being solved. What is new in medicine is the
general awareness that these are biological problems and that they are ulti-
mately solvable.

It is precisely because of the success of medicine in some of these prob-
lems that research on the unsolved diseases poses such complex ethical
problems. It used to be agreed that therapy did not matter all that much, that
most pharmacological agents were essentially trivial and at best marginal in
their effects. We edged away from that attitude when the antibiotics turned
up, and were finally wrenched away by the new anticancer drugs, the diuret-
ics, the antihypertensives, and most of all by recent discoveries in neuro-
pharmacology. The stakes have become very much higher, and the possible
remedies for disease much more powerful and potentially dangerous.

In studying potential new therapeutic agents the design of experiments
and the evaluation of results have become more difficult than ever before,
partly because of what has already been learned about the natural history of
the diseases under study. Excepting only cancer (and even here there are
scattered reports of spontaneous cures) and certain inexorable forms of
heart disease, most illnesses can reverse themselves. In schizophrenia and
rheumatoid arthritis, for example, it is estimated that 35 percent of cases
will recover no matter what is done. A great many patients with hyper-
tension can have a normal life-span. Also, the remarkable potency of pla-
cebos in providing transient relief of symptoms in many illnesses has be-
come an important complication for clinical research.

From here on, as far ahead as one can see, medicine must be building, as
a central part of its scientific base, a solid underpinning of biostatistical and
epidemiological knowledge. Hunches and intuitive impressions are essential
for getting the work started, but it is only through the quality of the numbers
at the end that the truth can be told.—LEwis THoMAS, Memorial Sloan-
Kettering Cancer Center, New York 10021.



SARTORIUS DOES IT AGAIN!

Introducing
new microprocessor-equipped
electronic balances with
new capabilities,
new add-on data keyboards, and

new low (from $1,295) prices.

e

Last year, Sartorius introduced a major advance in fully keyboard makes the needed capability instatly available

electronic weighing with the revolutionary Series 3700 any time in the future. Only Sartorius offers this flexibility.

Balances. For all their advanced technology, Sartorius MP models,
This year, Sartorius does it again with its new MP models. priced as low as $1,295 are significantly less expensive than

These extremely versatile electronic top-loading balances many other electronic balances without such features. For

utilize Texas Instruments microprocessors to vastly expand literature, write: Sartorius Balances Division, Brinkmann

data handling and processing capabilities. Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590.
With optional plug-in keyboards that can be added any-

time, MP models can be used to convert weight data, select sart#rius

programs, recall information and even calculate results.

Some typical applications for these balances include:
instantaneous conversion from metric to non-metric calibration
(weighings in pounds, ounces, carats, grains, pennyweights,
etc.), parts counting, mean weight determination, percentage
weighing, and variable integration time for more precise
animal weighings.

MP models also provide complete weighings in
1-2 seconds, instant electronic taring, automatic
overload protection, a built-in vibration filter, data
storage memory, and are available with BCD
and analog outputs.

Can you afford to buy a new balance without
these capabilities? <
When you choose a Sartorious MP model, you
have selected a balance that will be quite as advanced

tomorrow as it is today. Even if you do not need all its
capabilities now, the purchase of the appropriate plug-in

MODEL 1205MP 1202MP 1212MP 3704 3716 3713MP 3802MP

(Partial Listing) (Dual Range) (Dual Range) (Dual Range)

Weighing Range 0-160g 0-300g 0-30g 0-1200g 0-120g 0-300g 0-6000g
0-300g 0-1200g 0-3000g

Readability 0.001g 0.01g 0.001g 0.01g 0.01g 0.01g 0.1g
0.01g 0.1g 0.1g

Price $2295. $1295. $1650. $2195. $1995. $2495. $3225.
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] Annual Meeting
Washington

12-17 February 1978

Tours and Cultural Events

497). Tours are limited to Meeting Registrants only.

For the Annual Meeting Program, please see the Preliminary Program in the 5 November issue of Science, pages 487-

In keeping with a long and honored tradition, the forth-
coming AAAS Annual Meeting in Washington (12-17 Febru-
ary 1978) will be graced by an exceptional set of tours. Ad-
vance reservations should be made at once (using the form on
this page). Tickets will be ready at the Ticket Desk in the
Meeting Registration Area (Upper Concourse of the Sheraton-
Park Hotel) and should be picked up at least 24 hours before
the tour. A minimal charge will be made to defray trans-
portation costs. Lunch will not be provided; however, all facil-
ities to be visited, except for the Patuxent Wildlife Research
Center, have adequate cafeteria accommodations. Further
information about places to see and cultural events in Wash-
ington during the Meeting can be obtained at the Welcome
(Hospitality) Center in the Potomac Room (on the Upper Con-
course). Handicapped persons who need assistance for the
tours (or for any other Meeting function) should consult the
staff at the Resource Center for Disabled Persons in the Ward-
man Room (Upper Concourse).

Note: The first time listed for each tour is the time at which the
bus departs the Sheraton-Park Hotel, the second time listed is
the time at which the bus departs the tour site. Travel time to
the various sites is in the vicinity of 1 hour (or somewhat less).

Tours

la. National Bureau of Standards—Energy; Monday, 13 Feb-
ruary, 8:30 a.m.-noon.
NBS solar townhouse, consumer appliance testing labo-

ratory, and a magnetohydrodynamics and coal gasification
laboratory.

1b. National Bureau of Standards—Tools of Science; Mon-
day, 13 February, 1:15 p.m.-4:30 p.m.

Computer-controlled device (robot), on-line data acquisi-
tion in the laboratory, the 3-D Moore measuring machine, and
air pollution measuring equipment.

NOTE: Those clecting both tours 1a and 1b may remain at
NBS, have lunch at one of the cafeterias, and return with the
second tour.

2. Beltsville Agricultural Research Center; Tuesday, 14 Feb-
ruary, 8:30 a.m.-3:30 p.m.

Virology, Nematology, Florist and Nursery Crops, and
Instrumentation Research Laboratories; Windshield Areas;
Biological Waste Management and Soil Nitrogen Laboratory;
and the Human Nutrition and Medicinal Plants Laboratories.

718

Reservation Form for Tours

AAAS Meeting registrants who wish to reserve tickets for
any of the tours should fill out the coupon below and mail
it in as soon as possible, since capacities are limited.
Tickets should be picked up (and minimal bus fare paid)
at the AAAS Ticket Desk in the Meeting Registration
Area (Upper Concourse of the Sheraton-Park Hotel) dur-
ing the Annual Meeting, about 24 hours before the sched-
uled tour. Do not send any remittance with this coupon; it
is a reservation form only.

No. of
Tour tickets
la. NBS—Energy [Mon., 13 Feb., 8:30
a.m.—-noonj

1b. NBS—Tools of Science [Mon. 13
Feb., 1:15 p.m.-4:30 p.m.]

2.  Agr. Research Ctr. [Tues., 14 Feb.,
8:30 a.m.-3:30 p.m.]

3a. NIH—Tour [Wed., 15 Feb., 8:30
a.m.-12:30 p.m.]

3b. NIH—Demonstration [Wed., 15
Feb., 1:00 p.m.-4:30 p.m.]

4. NASA Goddard SFC [Thur., 16 Feb.,
9:00 a.m.-noon]

5. Univ. of Maryland [Thur., 16 Feb.,
1:00 p.m.—4:30 p.m.]

6. Patuxent Wildlife Res. Ctr. [Fri., 17
Feb., 8:30 a.m.-2:30 p.m.}]

Total No. of Tickets Reserved

Name

Address

City State/ZIP.

Mail to: AAAS Meetings Office
1776 Massachusetts Ave., N.-W.
Washington, D.C. 20036
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5A

The Zeiss EM-10 High-Resolution TEM:
modify it in less than a minute.

In less than a minute you can interchange any
specimen cartridge of the Zeiss EM-10 for any other.

Switch to no-tilt X-Ray Analysis.
In less than a minute.

The EDX cartridge goes straight in, without tilting the speci-
men. You never lose sight of it. That's because any analyzer
of your choice can be mounted at a 45° angle.
And, like the Goniometer, it can be added
without exchanging specimen stages or lenses.
Without re-alignment. Without turning your
EM-10 into an exclusively special-purpose
instrument.

Our 40-page brochure gives all the details.
But a demonstration is even better.
Ask for one.

L.~ -*=-\ Nationwide service.

Shown below are 8 of those cartridges. Nothing

better illustrates the enormous versatility, capability,
and ease-of-operation of this high-perform-
ance (1.23 A lattice; 500,000X) instrument.

Even the Goniometer can be inserted in less
than a minute. Without affecting the focal
length, magnification, or resolution.
Without restricting the microscope in any
way for any other use.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont.,, M3B 2S6. Or call (416) 449-4660.

THE GREAT NAME IN OPTICS
o

WEST GERMANY

v

1. rotation, 2. heating, 3. tensile, 4. high-contrast,
5. cooling, 6. goniometer, 7. EDX, 8. multiple.




TEKTRONIX

4051 USERS

Workspace Memory
MAX 2000 is the only low cost, fully
compatible workspace memory that

upgrades your 4051 to its top poten-
tial 32K byte operating capacity.

HIGH RELIABILITY . .. We specify
a complete one-year warranty.

THE PRICE . . . $2500

THE BENEFITS ... Save at least
$1300—enough to enhance your 4051
with our ROM Packs . . . orinvest your
savings in one of our floppy disc
systems.

Second Source Industries

735 ADDISON STREET
BERKELEY, CALIFORNIA 94710
TELEPHONE: (415) 848-6600
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Coming
Soon. . ..

the tool for
selecting all your
science books

Science
Booklist
Supplement

1970-1977

(A

760

BOOKS RECEIVED AND
BOOK ORDER SERVICE

(Continued from page 725)

Ross, Stroudsburg, Pa., 1977. xii, 362 pp., il-
lus. $25. Community Development Series, 34.

The IBM 5100 Portable Computer. A Com-
prehensive Guide for Users and Program-
mers. Harry Katzan, Jr. Van Nostrand Rein-
hold, New York, 1977. xii, 576 pp., illus.
$19.95. Computer Science Series. To order
this book circle No. 374 on Readers’ Service
Card

The Inner Planets. New Light on the Rocky
Worlds of Mercury, Venus, Earth, the Moon,
Mars, and the Asteroids. Clark R. Chapman.
Scribner, New York, 1977. xvi, 170 pp., illus.
$7.95.

Interpretation of Metallographic Structures.
William Rostoker and James R. Dvorak. Aca-
demic Press, New York, ed. 2, 1977. xii, 250
pp., illus. $24.50. To order this book circle
No. 382 on Readers’ Service Card

Ion-Containing Polymers. Physical Proper-
ties and Structure. A. Eisenberg and M. King.
Academic Press, New York, 1977. xvi, 288
pp., illus. $27.50. Polymer Physics, vol. 2. To
order this book circle No. 383 on Readers’
Service Card

Medico-Social Management of Inherited
Metabolic Disease. Papers from a symposium,
Feb. 1974. D. N. Raine, Ed. MTP Press, St.
Leonardgate, Lancaster, England, 1977 (U.S.
distributor, University Park Press, Balti-
more). x, 310 pp., illus. $29.50.

Molecular Mechanisms of Protein Biosyn-
thesis. Herbert Weissbach and Sidney Pestka,
Eds. Academic Press, New York, 1977. xiv,
722 pp., illus. $55. Molecular Biology. To or-
der this book circle No. 384 on Readers’
Service Card

The Moon Book. Bevan M. French. Pen-
guin, New York, 1977. 288 pp. + plates. Pa-
per, $4.95.

Multivariate Analysis—IV. Proceedings of a
symposium, Dayton, Ohio, June 1975. Paru-
churi R. Krishnaiah, Ed. North-Holland, Am-
sterdam, 1977 (U.S. distributor, Elsevier,
New York). xiv, 550 pp. $49.

Multivariate Statistical Inference. Narayan
C. Giri. Academic Press, New York, 1977.
xvi, 320 pp. $25. Probability and Mathemati-
cal Statistics. To order this book circle No.
385 on Readers’ Service Card

Nuclear Reactor Safety. F. R. Farmer, Ed.
Academic Press, New York, 1977. xiv, 216
pp., illus. $17.50. Nuclear Science and Tech-
nology, 12. To order this book circle No. 386
on Readers’ Service Card

On the Other Hand. New Perspectives on
American Sign Language. Lynn A. Friedman,
Ed. Academic Press, New York, 1977. xii,
246 pp. $14.95. Language, Thought, and Cul-
ture. To order this book circle No. 387 on
Readers’ Service Card

Optical Signals. Animal Communication
and Light. Jack P. Hailman. Indiana Universi-
ty Press, Bloomington, 1977. xx, 362 pp., il-
lus. $15. :

Organe et Fonction. Essai de Biophiloso-
phie. Réjane Bernier and Paul Pirlot. Ma-
loine-Doin-Edisem, Paris, 1977. 164 pp. Pa-
per, 86 F. Recherches Interdisciplinaires.

Oxides and Oxide Films. Vol. 5. Ashok K.
Vijh, Ed. Dekker, New York, 1977. xiv, 184
pp-, illus. $26.50. The Anodic Behavior of
Metals and Semiconductors Series.

Pauli Lectures on Physics. Wolfgang Pauli.

Translated from the German by S. Margulies
and H. R. Lewis. Charles P. Enz, Ed. MIT
Press, Cambridge, Mass., 1977. Six volumes.
Vol. 1, Electrodynamics. xii, 160 pp., illus.
Vol. 2, Optics and the Theory of Electrons.
xii, 160 pp., illus. Vol. 3, Thermodynamics
and the Kinetic Theory of Gases. xii, 138 pp.,
illus. Vol. 4, Statistical Mechanics. xii, 122
pp., illus. Vol. 5, Wave Mechanics. xviii, 206
pp., illus. Vol. 6, Selected Topics in Field
Quantization. xii, 188 pp. Paper, $19.95. Re-
print of the 1973 edition.

Philosopher at Large. An Intellectual Auto-
biography. Mortimer J. Adler. Macmillan,
New York, 1977. xiv, 350 pp. + plates.
$12.95.

Planetary Satellites. Papers from a collo-
quium, Ithaca, N.Y., Aug. 1974. Joseph A.
Burns, Ed. University of Arizona Press, Tuc-
son, 1977. xxiv, 598 pp., illus. $19.95.

Potential Scattering in Atomic Physics. P. G.
Burke. Plenum, New York, 1977. viii, 138 pp.
$22.50.

Pragmatic and Semantic Aspects of Early
Language Development. Ernst L. Moerk. Uni-
versity Park Press, Baltimore, 1977. xii, 330
pp. $18.50.

Proceedings of the Fifth New England
Bioengineering Conference. Durham, N.H.,
Apr. 1977. Michael R. Cannon, Ed. Per-
gamon, New York, 1977. xvi, 284 pp., illus.
Paper, $35. To order this book circle No. 388
on Readers’ Service Card

Social Competence, Symptoms and Under-
achievement in Childhood. A Longitudinal
Perspective. Martin Kohn. Winston, Wash-
ington, D.C., and Halsted (Wiley), New
York, 1977. xx, 288 pp., illus. $16.75.

SOVMOD I. A Macroeconometric Model of
the Soviet Union. Donald W. Green and
Christopher 1. Higgins. Published for the Stra-
tegic Studies Center of the Stanford Research
Institute by Crane, Russak, New York, 1977
(distributor, Academic Press, New York).
xxii, 312 pp. $22.50. To order this book circle
No. 376 on Readers’ Service Card

Spatial Archaeology. David L. Clarke, Ed.
Academic Press, New York, 1977. xii, 386
pp., illus. $18.50. To order this book circle
No. 377 on Readers’ Service Card

A Structural Theory of the Emotions. Joseph
de Rivera. International Universities Press,
New York, 1977. vi, 182 pp. $12.50. Psycho-
logical Issues Monograph 40.

Synthetic Methods of Organic Chemistry.
Vol. 31. William Theilheimer, Ed. Karger,
Basel, 1977. xvi, 622 pp., illus. $191.75.

Terrestrial Vegetation of California. Mi-
chael G. Barbour and Jack Major, Eds.
Wiley-Interscience, New York, 1977. «xii,
1002 pp., illus., + map. $47.50.

The Theory of Computer Science. A Pro-
gramming Approach. J. M. Brady. Chapman
and Hall, London, and Halsted (Wiley), New
York, 1977. xiv, 288 pp., illus. $17.95.

Theory of Ionization of Atoms by Electron
Impact. R. K. Peterkop. Translated from the
Russian edition (Riga, 1975) by Elliot Aron-
son. D. G. Hummer, Transl. Ed. Colorado
Associated University Press, Boulder, 1977.
vi, 264 pp. $10.95.

Therapeutic Discourse. Psychotherapy as
Conversation. William Labov and David Fan-
shel. Academic Press, New York, 1977. x,
392 pp., illus. $15. To order this book circle
No. 378 on Readers’ Service Card

The Toltecs. Until the Fall of Tula. Nigel
Davies. University of Oklahoma Press, Nor-
man, 1977. xviii, 534 pp., illus. $14.95. The
Civilization of the American Indian Series,

. 144,
vol- 1 SCIENCE, VOL. 198



