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New L-5B Ultracentrifuges with
Dry Cycle, Automatic/Manual Operation,
0 to 40 C Capability,and
8 Billion Revolution Drive.

The new Beckman Model L-5B ultracentrifuges have
improvements you’ll readily appreciate. They will save
you time in the Automatic mode—yet give you the flex-
ibility of manual operation whenever you wish.

The Dry Cycle keeps moisture out of the rotor
chamber. As a result, these new ultracentrifuges are al-
ways ready to run—the next hour or the next day. There
is no time lost pumping the chamber dry.

0 to 40°C operation lets you run physiological sam-
ples at body temperature, increasingly important in
a variety of research. And the Beckman L-5B drive
—powerful and efficient with its DC electric design—

BECKMAN’

is so reliable we warrant it for 8 x 10° revolutions.

Four models are available: the L5-75B for
75,000 rpm, L5-65B for 65,000 rpm, L5-50B for
50,000 rpm, and the L5-50E economy model. >
All with major improvements for your
research needs.

Write for Brochure SB-540 to
Beckman Instruments, Inc.,
Spinco Division,

1117 California Avenue,
Palo Alto, CA 94304.
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y-direction adjustment knob.

Guide lever: for control of
movement in x and y coordinates.

Vertical adjustment knobs.

3986R

x-direction adjustment knob.

Instrument holder.

Tilt adjustment knob.

Our micromanipulator:
It’s positively Machiavellian.

Smooth, subtle, cunningly designed, this
Leitz® instrument lets you manipulate with
exactness, skill, delicacy.

You can operate on the most minute speci-
mens at highest magnifications. Because itis a
mechanical, rather than pneumatic or hydraulic
device, the Leitz instrument is precise, trouble-
free, and has no drift.

The unique lever and sliding bar design elimi-
nate hand vibrations, settling of instrument tips

and backlash. Movements of the guide lever are im-

mediately reproduced as instrument movements.

The guide lever actuates fine movements in
the x and y coordinates. The ratio of hand-to-
instrument movement is continuously variable
from 1:1/16 to 1:1/800.

Precise inclinations of instruments through
15 degrees may also be made. Moreover, gross
adjustments of instrument position in all three
coordinates may be made with the instrument
holder itself. The micro-instruments can be inter-
changed quickly.

The micromanipulator reaches every point
within the microscopical field of view instantly
and precisely even under the highest magnifica-
tion. The instrument is ruggedly built to eliminate
vibrations so that you can perform exact and
reliable micro-operations.

For information call (201) 767-1100

or write E. Leitz, Inc., Dept. JN5
eitz

Rockleigh, N.J. 07647.
Where most new developments start.
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This well-preserved and complete

hominid upper jaw exhibits some of the
primitive morphology diagnostic of the
newly described species, Australopith-
ecus afarensis, Johanson, White and
Coppens, 1978. The specimen (A.L.
200-1a) is from the site of Hadar in
Ethiopia and is dated to about 3.2 mil-
lion years. The right canine is fossilized
partially out of its socket. See page 321.
[Drawing by Luba Dmytryk, Laborato-
ry of Physical Anthropology, Cleve-
land Museum of Natural History]



One of these six features shouid tempt
you to try our TLC plates.

We can’t show you (in this ad) the
most important feature of all—re-
producibility.

But that's the major reason behind
all of the innovative features in our
TLC plates. '

The variables inherent in many TLC
systems may be affecting your ability
to obtain satisfactory reproducibility.
We have recently developed some
very unique ways to minimize or
eliminate those problems.

1. Preadsorbent sample area is a
unique spotting area that absorbs
large volumes of crude, dilute, aque-
ous, or organic sample. The devel-
oping solvent system extracts and
collects the material and then pre-
sents it uniformly to the silica gel,
making prior clean-up, complex
spotters, and special spotting skills
unnecessary. Biological and similar
crude materials may often be ap-
plied directly.

2. Muitiple channel plates eliminate
lateral diffusion and produce uni-

*U.8. Pat. No. 8,628,602. tPure, non-plasticized film.

form, tight bands of separated ma-
terial without the use of special
spotters or streakers. Available with
nineteen or four-channels — this
unique plate is called LQD.

3. Hard-surface, super-fast silica gel
plates—designated as Q6—are the
hardest and fastest running pre-
coated glass plates now available.
Development time is half for almost
all solvent systems in unsaturated
tanks. Separation characteristics are
equivalent to classical TLC.

4. Improved, brighter phosphors—
These inorganic, high-contrast phos-
phors are the final result of several
years of extensive development. All
Kontes ‘“‘F’’ formulations have
these non-interfering 254 nm indi-
cators.

5. Humidity-proof, protective tem-
plate package* is another exclusive
of Kontes TLC plates. Each plate
is nested in a recessed spotting-
template board and vacuum-sealed
with ionomer film.t Inconsistencies
in separation caused by humidity

changes are virtually eliminated—
shelf life is extended indefinitely and
preactivation is no longer necessary.

6. Broadest
range of separa- =
tion characteris- R
tics. The Kontes =
TLC line offers a Ei
variety of plate I! &
sizes and for- ;
mulations to ac-
commodate all
applications: from analytical to pre-
parative, and quantitative to qualita-
tive. The chart of comparative silica
gel polarities (shown in reduced
form) is included in Kontes/ TLC
literature as a guide.

P
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There’s a lot more to the Kontes
line—but a demonstration is the best
way to see for yourself. Contact your
Kontes man. Or write for Bulletin
TLC-100. Kontes, Spruce Street,
Vineland, N.J. 08360. (609) 692-8500.

KONTES

Vineland, N.J. 08360

Exclusive Distributors: KONTES OF ILLINOIS, Evanston, lllinois ¢ KONTES OF CALIFORNIA, San Leandro, California

KONTES (U.K.) LTD., Carnforth, England
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Amicon’s Amicon's
“Iried 'nTrue Blue” “Step-Ahead Red”
Matrex Gel Matrex Gel

Today, only Amicon gives you two choices in
group selective dye-ligand, agarose-based affinity
chromatography media. There’s our Matrex Gel
Blue A, which has a high affinity for enzymes
requiring pyridine nucleotides as cofactors.
And there’s our Matrex Gel Red A which has
a preferentially high affinity for NADP requiring
enzymes with lesser affinity for NAD requiring
enzymes.

In addition, Amicon’s new gels are useful for
purification of serum albumin, interferon, kinases,
CoA and folate requiring enzymes, and more.
Whichever you select, you'll find them both
ready to use, with 10 to 100 times the protein
capacity of nucleotide coupled agarose gels. And
at a fraction of the cost.
Amicon, the only way to be even more selective
in dye affinity chromatography.

amlcon

.mc,‘:; I N I N .

~GalRedA For our new brochure,

w e including specifications
? ’ ) on both Amicon’s “Tried

’n True Blue” and “Step-

"‘b 2 Ahead Red” Matrex
.'.:mlca"% gels, fill out and return

----J

the coupon.
Name
Organization Phone
Address
City State Zip.

---------------------J
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Why will more than half of
purchasing LS instruments




all researchers
select Beckman?

A decade of technical innovation
dedicated to improving both the simplic-
ity of instrument operation and data
quality is the main reason.

For example, today’s Beckman LS
counters feature microprocessor control
centers that blend true one-button oper-
ation for workhorse throughput, with
on-line data reduction capability for a

‘multiplicity of independent users.

Other design improvements, though
less dramatic than full microprocessor
control, have significantly advanced the
state of the art. Automatic quench com-
pensation. Quench monitoring by H #
technique. Random coincidence moni-
toring for the detection of chemilumi-
nescence. Counts per minute and two
sigma error data handling procedures.
True ambient counting capability. Single
photon monitoring. And most recently,
built-in instructional displays which
eliminate operational guesswork and
simplify user training. All these have
been developed by Beckman in the last
research-intensive ten-year period.

As you might expect, this genuine
commitment to nuclear counting tech-
nology has also paid off for the user
group with very high instrument reliabil-
ity rates. While service, when necessary,
has been fast, precise and readily avail-
able from a nationwide support network.

And thus, in the final analysis better
final answers through a more reliable
and innovative technology have made
Beckman the leading manufacturer of
liquid scintillation instruments.

Give yourself the chance to evalu-
ate one of the three microprocessor-
controlled instruments shown here or
one of the other full capability instru-
ments in the complete Beckman line.

You might be surprised to find that
the very highest LS technology has a most
reasonable cost.

For full information, contact your
Beckman representative or Scientific
Instruments Division, Beckman
Instruments, Inc., P.O. Box C-19600,
Irvine, CA 92713.

Innovation you can count on.

BECKMAN’
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TIAA-CREF
Supplemental
Retirement
Annuities

for tax-deferred
annuity programs

Supplemental Retirement Annuities (SRA’s) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

And SRA’s are cashable at any time. this means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

F—__—_—__—————

AW A
Send me a booklet describing
TIAA-CREF Supplemental Retirement Annuities.

Name

Date of Birth
Address

Street

Nonprofit
Employer

--—--_J

Teachers Insurance and Annuity Association wi
730 Third Avenue, New York, New York 10017

| City State Zip

—————————————J
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NOW AVAILABLE:
NUTRITION AND CANCER, An International Journal

Lon Crosby, PhD, Assistant Editor Gio B. Gori, PhD, Editor
An international and multidisciplinary journal that covers the etiology, prevention, and therapy of cancer as
related to diet and nutrition. Aspects include clinical and experimental research in nutrition, carcinogenesis, epi-
demiology, anthropologyy toxicology/pharmacology, biochemistry/metabolism, food production, and prevention.

Quarterly $48.00, U.S. $56.00, foreign

Introducing:
COGNITIVE PROCESS INSTRUCTION
Research on Teaching Thinking Skills  $14.00 Jack Lochhead and John Clement,editors

A collection of 22 papers that explores the emerging field of Cognitive Processes. Based on a conference held at the University
of Massachusetts, Amherst, in June 1978, this volume offers a number of different approaches to teaching thinking skills. The
first section examines current research on Cognitive Process Instruction with contributions from Robert Karplus, Herbert and
Dorothea Simon, and Jill Larkin, among others. The second section covers new approaches to teaching, starting out with
general thinking skills, then focusing on the teaching of science and mathematics.

LC#78-22122, ca 375 pp. To be released January 1979.

PROBLEM SOLVING AND COMPREHENSION

A Short Course in Analytical Reasoning $8.50 Arthur Whimbey and Jack Lochhead
A textbook for high school and college students, psychologists, and teachers demonstrating the art of thinking clearly. There
are many example problems and solutions that show how the experts solve problems.

LC#78-22121, ca 250 pp. To be released in February, 1979.

SCIENCE AND THE CONGRESS

The Third Franklin Conference $6.95

The Third Franklin Conference examined the interaction of science and technology with society and the role of the Congress
in determining national needs, in regulating science and technology, and in keeping science and technology healthy. The
conference was sponsored by The Franklin Institute and the Office of Technology Assessment.

LC#78-10115, 161 pp., October 1978.

New to our Clinical Series.

VIRAL HEPATITIS

Etiology, Epidemiology, Pathogenesis and Prevention $49.50 G. Vyas, S. Cohen, and R. Schmid, editors
A case-bound book covering the proceedings of a major worldwide symposium held in March 1978 and sponsored by the
University of California. The proceedings include 32 comprehensive reviews, 25 discussions, four panel discussions, and 12

workshop summaries, bringing up to date all research on viral hepatitis and creating plans for future cooperative studies.
LC#78-00882, 748 pp-» October 1978.

Journals: ,

BULLETIN OF MAGNETIC RESONANCE

The Quarterly Review Journal of the International Society of Magnetic Resonance J. Howard Bradbury, editor
Contains reviews on the theory and practice of nuclear magnetic resonance, electron paramagnetic resonnce, and nuclear
quadrupole resonance spectroscopy including applications in physics, chemistry, biology, and medicine.

Quarterly. To begin February 1979. $18.00, members; $35.00, nonmembers; $50.00, libraries.

Announcing two new, primary journals:

e NUTRITION IN HEALTH AND DISEASE
e NUTRITION AND AGING

To be published beginning in the Fall of 1979.
Interested persons are invited to write the editors ¢/o The Franklin Institute Press.

The Franklin Institute Press
20th and Race Sts. (Box 2266) e Phila., PA 19103
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SERVICE THRQUGH INNQVATION

BioClean Porta-room

Hoeltge Automated Animal Housing

Hazleton Plastic Caging

Two years ago we announced that Harford,
Hoeltge, Acme, Hardco, BioClean, Dynac and
Kirschner had joined together to serve you better.
Calling ourselves Hazleton Systems, we wanted to
become your single source for laboratory animal
care equipment . . . and to combine resources in
the development of new systems for improved
animal care.

Today Hazleton Systems is the world's
largest supplier of laboratory animal care equipment.

As such, we can offer you a full spectrum of
products . . . from the latest automated systems
and controlled environments to a complete line of
high-quality accessories. We can also offer the
services of a large, experienced staff for problem
solving or planning a new facility.

Let us put our vast accumulation of exper-
ience and capability to work in your laboratory.
For a brochure that goes into more detail, write or
call us. Our toll-free number is 800-638-7620.

@ HAZLETON SIJSTEMS

P O BOX 700, ABERDEEN, MD 21001, (301) 272-3400
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pH
Electrode

Quiz

QUESTION

The most common cause
of pH electrode failure is:
Other people break

them.
[0 Other people let the
reference dry out.
[J Cosmic forces
de-energize them.

ANSWER

Eventually all pH electrodes
age;response becomes
slow and span is short.
Unfortunately, most
electrodes are broken or let
dry out before old age takes
its toll.

PRIZE

Sensorex Combination pH
Electrodes are
prize-winners. They have:

il * Epoxy Bodies with
Recessed Bulb/Safeguard
Tips to minimize breakage.

® Sealed, gel-filled references
that never need refilling.

® Fast response over the full
pH range.

STANDARD
SIZE
MODEL
S200C

Senﬁ-nncro,ﬂask,Ha!suﬂace,othef
models available. Send for Bulletin 200A

713 Bolsa Ave.
Westminster, CA
USA 92683
Phone: 714/554-7090
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LETTERS

Recombinant DNA Policy

Eliot Marshall’s article (News and
Comment, 22 Dec. 1978, p. 1265) on the
changing relationship between environ-
mentalists and scientists resulting from
the federal debate on recombinant DNA
research leaves the reader with a number
of misconceptions.

The claim by certain scientists that
those of us involved in the recombinant
DNA debate were spinning out *‘proce-
dural fluff”’ to keep ourselves busy is
patent nonsense. Those involved in the
debate at the Environmental Defense
Fund (EDF) are interested in this issue
because of the potential for harm and be-
cause its solution will be a precedent for
future regulatory approaches to research
and technology. Few would deny that
there is a recognized need to regulate
certain recombinant DNA activities, for
example, those currently prohibited or
sanctioned only under stringent controls.
The task of delineating a workable sys-
tem for regulating recombinant DNA re-
search, contrary to Maxine Singer’s
claim, is little different from the other
tasks we face.

EDF is not anti-science or anti-tech-
nology; nor are we secretly yearning for
a return to a simpler age. We are inter-
ested in ensuring that the potential harm-
ful effects of new technologies are identi-
fied and factored into policy decisions.

EDF wanted the National Institutes of
Health (NIH) guidelines to ensure (i)
public disclosure of information essential
for oversight of the regulators and the
regulated, (ii) participation on policy and
oversight boards by individuals repre-
senting a range of responsible interests,

and (iii) compliance with the guidelines °

by those carrying on recombinant DNA
activities. At no time did EDF try to put
itself on these committees or claim to
solely represent the public. Rather, EDF
has sought to ensure that a spectrum of
individuals, for example, laboratory
personnel and local public health offi-
cials, be given access to decision-makers.
The scientific community, with a clearly
vested interest in government regulation
of recombinant DNA activities and es-
tablished contacts within NIH and the
Department of Health, Education, and
Welfare (HEW), already has that access.
Indeed, they had been the sole source of
nongovernment input into the NIH deci-
sion-making process.

That our concerns were not adequate-
ly addressed in NIH’s proposed guide-
lines of July 1978 is indicated by HEW
Secretary Califano’s convening of an ex-

traordinary panel to review the guide-
lines. This panel adopted many of the
suggestions we raised.

Marshall’s article creates the impres-
sion that the recombinant DNA debate
has caused a substantial reduction in sci-
entists” support for environmentalists’
goals generally. However, in most cases
criticism has come only from a small
number of scientists who have been in-
timately involved in recombinant DNA
research. Only-the most vindictive of sci-
entists have extrapolated. from their dis-
agreement with EDF over our recombi-
nant DNA policy to the other issues,
such as energy, preservation of wildlife,
or control of toxic chemical pollution,
that are the mainstays of our work. Sci-
entists’ support for this work has re-
mained strong.

Marshall suggests that employees of
groups like EDF proceed without over-
sight or responsibility to a larger organi-
zation. This is not the case. Organiza-
tional oversight of EDF involvement has
been the same, if not more intense, for
work on recombinant DNA as it has
been for other controversial issues. As
Marshall states, our Executive Com-
mittee has systematically reviewed and
approved our position on recombinant
DNA It is true that our members are not
involved in approving each position
taken by EDF’s staff. Instead, like the
majority of membership organizations,
EDF staff actions are judged by mem-
bers on a regular, more general basis—
when it comes time to renew member-
ship and by letters. A recent poll con-
ducted by Resources for the Future in-
dicated that 61 percent of EDF’s mem-
bers felt it was important for environ-
mental organizations to become involved
in the recombinant DNA debate. Ac-
cording to the same poll, a majority of
EDF’s members, 52 percent, supported
an immediate moratorium on DNA re-
search pending public discussion. (I
wonder whether our scientist friends
would want us to accept that democratic
input into our decision-making process.)

LEsLIE DAcH
Environmental Defense Fund,
1525 I18th Street, NW,
Washington, D.C. 20036

The situation reported by Eliot Mar-
shall reflects a far larger syndrome.
The conservation-environmentalist move-
ment owes its origins primarily to lay-
men, not to professional biologists; we
have been slow in joining it, and that is
our fault. Against this, however, must be
balanced the fact that environmentalists
lacking biological credentials and exper-
tise have often zealously guarded their



Phorbol Esters [T Leadership

Potent Tumor Promoters
All available from stock

GTP Gamma-S

Cat. Pkg.

No. Product Size Price

1969 Phorbol (PHR) 10 mg $35.00 GDP BEta-s

1966 4-0-Methylphorbol
12-myristate 13-acetate (MPMA) 5mg 75.00

1975 20-oxo-Deoxyphorbol A I P Ga m ma -s
12-myristate 13-acetate (PMAAL) 5 mg 60.00

1972 4o -Phorbol (4 -PHR) 10 mg 45.00

1978 Phorbol 12,13-diacetate (PDA) 5 mg 45.00 ADP Beta-

1981 Phorbol 13,20-diacetate (P13,20DA) 5 mg 45.00

1984 Phorbol 12,13-dibenzoate (PDBz) 5 mg 45.00 ALSO AVAILABLE LABELED
1987 Phorbol 12,13-dibutyrate (PDB) 5 mg 45.00 WITH TRIT'UM_

1990 Phorbol 12,13-didecanoate (PDD) 5 mg 45.00
1993 4o -Phorbol 12,13-didecanoate
(4c - PDD) 5mg 45.00 CALL US TODAY In California
1996 Phorbol 12-monomyristate (PM) 5mg 60.00 800-854-0530 714-833-2500 Collect
1999 Phorbol 12-myristate 13-acetate (PMA) 5 mg 45.00 u CHEMICAL & RADIOISOTOPE DIVISION
excellence in biochemistry g 2727 Campus Drive
1 i i Irvin liforni 71
§ PLbiochemicals,inc. ine, California 92715
1037 \NEST McKINLEY AVENUE. MILWAUKEE, \NIS. 53205 THE FIRST STEP IN QUALITY RESEARCH
® Call 414/347-7442 TWX 910-262-1111
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COMPARE

YAV XTIy | Our compact MiN-33
Feature for Feature == micromanipulator

FUSED — : drives by hand or
no cement used. | =

MATCHED — 3 mutnﬂlﬂd
free of charge ‘jnv’ stitk‘:

on each order.
CODED —
for re-order
accuracy
APPROVED — Ideal for working at magnifications
meets or exceeds up to 250X, the MM-33 provides coarse

specs for all movements in 3 planes (XYZ) plus fine
double-beam movement in the thrust axis. Excursions

e calibrated in millimeters with vernier
spectrophotometers. — readings to 0.1 mm; final drive calibrated

E to 10 microns. Ball-bearing raceways
COMPARE assure smooth, backlash-free operation.
PRICE! All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Type 9Q¢ — 10 mm LP Mounts on Flexbar or a variety of bases.

Semi-Micro i Also available in a motorized version
j (MM-33M), with 'Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,

N.Y. 11590.
New catalog price list available
SAVANT CELLS DIVISION Brinkmann
221 Park Ave., Hicksville, N.Y. 11801 ‘llli:rnmnnlpulutnrl

(516) 935-8774
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The best pipette
is only as
good as ifs fip

UNRELIABLE TIP RELIABLE TIP

Competitive Premium Tip* Rainin Tip (#201)*

If your tip looks like this, you'd better ques- A clean orifice with no flash to trap fluid or

tion your sampling results. Flash in the tip’s  obstruct proper flow —all tips should look like

orifice retains fluid, inhibits proper liquid  this. But only Rainin tips do. Our unique

flow, and increases carry-over levels from  molding process maintains the non-wettable

sample to sample. properties of polypropylene and provides tip-
to-tip consistency.

Accuracy. It starts when the tip touches the sample. Do you dare
put one of your disposable tips under a microscope and see what
may be influencing your results?

After you’ve examined your tip under the microscope, exam-
ine ours. Write for free samples or phone toll free 1-800-225-4590.
Ask for our catalog with tip selection guide.

*Unretouched photographs of tips selected randomly and photographed under identical conditions. (Zeiss
Stereomicroscope, Polaroid 665 film, 32X, 25 sec. exp.)

Replacement tips available for Gilson Pipetman®, Eppendorf®, Oxford®, MLA®, Finn® and

RAININ

Accuracy Starts Here “
INSTRUNMENT CO. INC.

94 Lincoln St. Brighton, MA 02135
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bailiwicks and studiously ignored—even
deprecated —the biologists who have at-
tempted to cooperate and further the
cause.

Top-heavy with amateur naturalists
and professional altruists, environmental
organizations are apt to strongly resist
input from biologists who tell them
things they do not want to hear. For ex-
ample, hard facts about demography—
plant, animal, or human—are unpalat-
able compared to soft soap on organic
gardening or returnable bottles.

It is exceedingly frustrating to be the
sole, ‘‘token’’ biologist employed by a
major conservation agency and bounce
repeatedly off a solid wall of bureau-
cratic ignorance. When the ultimate de-
cision-makers sport baccalaureates in
business administration, economics, or
‘‘environmental affairs,’’ perceptive, re-
sponsible positions on biological issues
are most unlikely.

What we need to do is ‘‘biologize’’ the
whole environmental movement. I see
signs for hope in the young, aware pro-
fessionals moving up in the ranks of biol-
ogists. But I fear they may be too few
and reach positions of influence too late.

JAMES D. LAZELL, Jr.
Massachusetts Audubon Society,
Lincoln 01773

Fusion: Neutral Beam Technology

We strongly disagree with the state-
ment by William D. Metz (Letters, 27
Oct. 1978, p. 370) that **it is generally ac-
knowledged that the neutral beam tech-
nology used at Princeton (based on posi-
tive ions) cannot be extrapolated to a re-
actor-level plasma because the already
modest efficiency plummets when the
beam energy is raised.’”’ In fact, we be-
lieve it is likely that very high energy
beams will not be needed for tokamak re-
actors. Early assessments (/) of neutral
beam energy requirements indeed led to
Metz’s conclusion. However, these were
typically made for circular, cross-section
plasmas with neutral beams injected tan-
gent to the inside edge of the plasma and
with some combination of large plasma
size, high density, or both. Conservative
assumptions were also made about the
required depth of penetration for the
neutral beams. The resulting rules of
thumb for injection requirements are not
borne out in current conceptual designs
for tokamak plasmas heated to ignition.

Because of increased understanding of
tokamak plasmas, recent reassessments
of beam energy requirements have led to
a relaxation of some of the conserva-
tive assumptions. Smaller, elongated



plasmas with nearly perpendicular injec-
tion will provide for a large decrease in
beam energy requirements. These ener-
gy requirements are further reduced by
low plasma density (7) during the injec-
tion heating phase (7 < 10'* ions per
cubic centimeter), outward shift of the
magnetic axis as the plasma pressure in-
creases, heating of the core of the plasma
by alpha particles produced in fusion re-
actions, and the possibility of expanding
the plasma radius during the approach to
ignition.

These considerations have been incor-
porated into new assessments (2) of the
required neutral beam energies for a non-
circular tokamak reactor plasma with a
minor radius of 1.25 meters. Beam
energies in the range of 100 to 150 kilo-
electron volts (keV) (deuterium) are cal-
culated to provide adequate penetration
for heating to ignition. Lowering the
beam energy requires increasing power
input to the plasma, but the higher neu-
tralization efficiency of lower energy
positive ion beams leads to roughly con-
stant power supply requirements over
the range of energies considered (100 to
150 keV deuterium). Direct conversion
of the unneutralized positive ion beams
has already been demonstrated (3) and,
when perfected, will make neutral beams
based on positive ion sources an efficient
heating mechanism.

If the presently estimated sizes for con-
ceptual reactor plasmas prove to be cor-
rect, positive ion deuterium beams be-
low 200 keV can be efficiently used to
heat tokamaks to ignition, at least
through the first demonstration reactor.
The Princeton Large Torus results have
certainly helped increase our confidence
both in neutral beam heating and in scal-
ing to reactor plasmas.

JAMES A. ROME, WAYNE A. HOULBERG
Y-K. MARTIN PENG
Fusion Energy Division,
Oak Ridge National Laboratory,
Oak Ridge, Tennessee 37830
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Hitachi/Perkin-Elmer introduces H-300
the world's first
Universal Electron Microscope [UEM]

Mouse glomerules at 700X, full frame; wider
field of view, with full frame, obtainable at 250X.

itsaTEM

4.5A guaranteed
75 kV
250X-100,000X

We call the H-300 a UEM because
there’s simply no conventional way
to describe it. For the first time, a
full-fledged TEM and a full-fledged
SEM are packaged in a common
console—without compromising
performance in either mode.

The TEM mode, for example, in-
cludes a wide field, low mag image
free of peripheral blur. This elimini-
nates tedious montaging. You also
get zoom over the entire magnifica-
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tion range. An eucentric side-
entry goniometer stage is
optional.

As an SEM, the H-300 is just as
versatile, easily handles bulk speci-
mens. You can also add options
like Mode Control with EDX inter-
face, an energy dispersive X-ray
spectrometer and Automatic Data
Display. Plus Hitachi-patented Dual
Magnification: using a single CRT,
you can switch from a low mag view
of your specimen to a high mag view
of a specific field of interest.

PERKIN-ELLMER
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Magnetic tape, Au coated @ 100,000X.

It'saSEM

100A guaranteed
20 kV
50X-100,000X

In short, the H-300 gives you, in
the space of one instrument, a total
electron microscopy capability.

Best of all, you can get the UEM
package for under $70K. Or, buy it
as a TEM for under $50K, integrate
the SEM later. For full details and/
or a demonstration, call or write:
Perkin-Elmer, Instrument Marketing
Division, 411 Clyde Avenue, Moun-
tain View, California 94043. Phone
(415) 961-0461.
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Risk: A Pragmatic De Minimis Approach

Society is becoming increasingly well informed and anxiety-prone about
technology-associated risks, which leads to desire for their elimination. The
logical and traditional approach is first to estimate the risk, a scientific task.
Then comes the issue of risk acceptance, a most difficult step—moving from
the world of facts to the world of values. Ideally, judgments involving risk
acceptance should be made on society’s behalf by a constitutionally appro-
priate body. But no such public decision-making process exists. We make
do with disparate efforts of individuals, special-interest groups, self-ap-
pointed public interest groups, and legislative, judicial, and regulatory sys-
tems. However, if at least very large and very small risks were dealt with on
the factual basis of effects, the individual and social value systems could be
accommodated to some degree and much confusion avoided.

It is human nature to be concerned primarily with effects on our own
person and family and secondarily with effects on the population at large.
Unfortunately, although we can predict statistical effects on populations,
there is no way to predict effects on individuals. This is why fortune-tellers
never become as rich as insurance companies. We need then to define actu-
arially the existing state of well-being and calculate effects on it.

Each person has a probability of dying in any particular year, the value
depending mainly on age. The existing probabilities are well known for the
United States. For example, in 1975, 1.89 million died out of a population of
213 million, giving an overall probability of 1 in 113. For some specific age
groups the values were: 1 to 4 years, 1 in 1425; 5 to 14 years, 1 in 2849; 25 to
34 years, 1 in 692; 55 to 64 years, 1 in 67. We can now answer the question,
What does changing a risk do to a person’s existing probability of dying?
For instance, if a young child were exposed to an additional risk of 1 in
100,000 (0.014 in 1425) in 1975, his overall risk for that year would be 1 in
1425 plus 0.014 in 1425, or 1.014 in 1425.

For the purpose of discussion some guidelines, which may depend some-
what on age, can now be stated in terms of numerical risk:

1) Eliminate any risk that carries no benefit or is easily avoided.

2) Eliminate any large risk (about 1 in 10,000 per year or greater) that
does not carry clearly overriding benefits.

3) Ignore for the time being any small risk (about 1 in 100,000 per year or
less) that does not fall into category 1.

4) Actively study risks falling between these limits, with the view that the
risk of taking any proposed action should be weighed against the risk of not
taking that action.

Clearly, these suggested guidelines are a gross oversimplification. The
unfortunate, overtaken by a one-in-a-million catastrophe, have a 100 per-
cent chance of harm. The hard fact is that attempts to eliminate risks for the
unfortunate few tend to markedly increase them for the rest of a large popu-
lation. This idea is most difficult to defend politically, especially when the
unfortunate few are known and the unfortunate many are nameless. In addi-
tion, it is necessary to take into account such matters as validity and uncer-
tainty in risk estimates, nonlethal and esthetic effects, voluntary versus in-
voluntary risks, societal abhorrences, and the strange versus the familiar.

Nevertheless, other than depriving the news media of a ready source of
attention-grabbing items, the pragmatic de minimis approach should serve
to promote understanding about how to deal with risk in the real world;
encourage identifiers of risk to provide risk estimates; focus attention on
actions that can effectively improve health and welfare and at the same time
avoid squandering resources in attempts to reduce small risks while leaving
larger ones unattended; and prevent anxiety, apathy, or derision as a re-
sponse to the increasing recognition that we apparently live in a sea of car-
cinogens (the ‘‘today’’ risk). —CyRIL L. COMAR, Professor Emeritus, Cor-
nell University, and Director, Environmental Assessment Department,
Electric Power Research Institute, Palo Alto, California 94303
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