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Small computer friendliness
vs. big computer power.
HI’s new computer systems end the compromise.

Whether it’s sophisticated experimentation or data reduction
and analysis, Hewlett-Packard’s newest technical computer
systems put high-powered scientific performance into easy-
to-configure, easy-to-use workstations. So you can solve
your applications problems just the way you want to. And
a lot sooner than you might have thought possible.

The HP 9826 for complex experiment control.

Designed specifically for I/O-intensive instrument and
control applications, the 9826 uses the powerful new MC
68000 chip for ultra-fast data transfer and number
crunching. It also has a variety of I/O ports and built-in
drivers, so you're free to concentrate on testing, not on sys-
tem configuration. Which means you can get your solutions
up and running in days, instead of weeks or months.

But the 9826 makes it even easier still. Because you
can develop your programs in any of three languages:
HP-enhanced BASIC, HPL, or PASCAL. And with a CRT
display and advanced graphics built right into the system, you
can see and interpret your data almost as soon as you get it.

The HP 9826. System prices start at $8950.

The HP 9845 for high-performance computation.

With a broad range of advanced capabilities (including
new options offering three times the computational speed
of the basic system), the HP 9845 can be configured to
meet your precise needs—from finite element analysis to
simulations and modeling. And almost anything in between.

You can also add hard discs, printers, plotters and
other peripherals to further tailor the system to your
application. And with the 9845’s advanced datacomm
capabilities, you can even share technical information with
other computers in a distributed processing environment.

The HP 9845. System prices start at under $20,000.

All of our computers are backed by HP’s worldwide
service organization. For more information, call your local
HP sales office listed in the White Pages. Or write to
Hewlett-Packard, Attn: Pat Welch, Dept. 35109, 3404 E.
Harmony Rd., Ft. Collins, CO 80525.

Prices U.S.A. list: subject to change without notice. 40107

When performance must be measured by results.
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ilson and gradient HPLC—we have the system for you.
Our Systems 41 and 42 offer the utmost in flexibility at an
affordable price

System 41 features two Model 302 Pumps, variable wavelength
detector, dynamic mixing chamber, pressure module, injection
valve, and the NEW, versatile System 11 controller. The System
11 with gradient program disk allows entry of any gradient profile
with subsequent storage for future use. And your system is expandable simply
by adding new software
Our systems are supplied complete for most applications and are easy to set up
and maintain. Gilson’s modular concept using quality components offers the best
price/performance today

For more information on Gilson Gradient and Isocratic HPLC Systems, contact
our qualified representative or circle the reader service number below.
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From DNA
to RNA
and beyond

Nick Translation

Two exclusive systems for making
consistently high specific activity
probes using nick translation: dCTP,
[%2P]- and ATTP, [°H]-. Both systems
include E. coli DNA Polymerase |
prepared in our laboratories to
ensure reproducibility. The DNase I,
dNTP mixtures, stop buffer, and
sterile deionized water are opti-
mized for compatibility and stability.

Systems sufficient for either 20 or
10 reactions contain the following:
dCTP, [@-*P]-, or
dTTP, [methyl, 1', 2;-°H]-
DNase I
DNA Polymerase |
Control Plasmid DNA (pBR322)
Deoxynucleoside Triphosphate
Mixture
Nick Translation Buffer
Nick Translation Stop Buffer
Deionized Water

Each lot of systems is tested with
the control supercoil pBR322 plas-
mid DNA to ensure efficient incor-
poration of dCMP or dTMP into DNA,
and a copy of the curve is included
with your system.

Ordering information:

NEK -004 (dCTP, [«-%FP]) (20
reactions, tracer in ethanol)
NEK-004A (10 reactions,
tracer in ethanol)
NEK-004B (20 reactions,
tracer concentrated in
aqueous solution)
NEK-004C (10 reactions,
tracer concentrated in
aqueous solution)

NEK-005 (dTTF, [*H])
(20-reaction system)

Not for use in
humans or clinical
diagnosis.

These nine systems represent a major achievement in
support of DNA/RNA research. They offer pretested,
quality-assured sets of matched ingredients for ana-
lyzing genes and the products of their expression.

You could of course assemble the ingredients your-
self, but here’s what you'd likely be missing: Reliabil-
ity, reproducibility, and hours of time better spent

doing the research.

Call to discuss any questions you may have for our

technical staff.

3’ End Labeling

The system labels protruding (Hae 11),
flush (Alu 1), and recessed (Hinf 1)
3' termini generated from pBR322
with 3'-dATP, [a-%%P]- (cordycepin
5'-triphosphate) in a simplified pro-
tocol similar to the procedures of
Tu and Cohen.' The system utilizes
terminal transferase to add a single
3'-dAMP, [a-*?P]-molecule to the 3’
end of a DNA chain. The resulting
labeled DNA is suitable for se-
quencing by the Maxam and Gilbert?
technique used in our new DNA
Sequencing System (see next page).
The components include:

3'-dATP, [a-*?P]- (cordycepin

5'-triphosphate)

Terminal Deoxynucleotidyl

Transferase
Terminal Transferase Reaction
Buffer

Cobalt Chloride

Control Plasmid DNA Fragments

Deionized Water

Prior to shipment, all system com-
ponents are subjected to a com-
plete 3’ end labeling procedure. The
polyacrylamide gel used to separate
the fragments is autoradiographed
to assess labeling efficiency, and a
copy of the autoradiogram is
included with your system.

Ordering information:

NEK-009 (10-reaction system)
NEK-009A (5-reaction system)

'Tu, C.-P.D. and Cohen, S.N., Gene, 10: 177, 1980

5’ End Labeling

Adapted from procedures described
by Maxam and Gilbert? an efficient,
time-saving means of labeling
nucleic acid fragments preparatory
to DNA sequencing (see next col-
umn). The system includes ATF,
[v-32P]- with polynucleotide kinase
prepared in our own laboratories,
and a carefully balanced comple-
ment of buffers, enzymes, and
other reagents necessary for label-
ing the 5’ termini of DNA fragments.

Systems sufficient for either 10 or 5
reactions contain the following:
ATP, [y-32P]-
Alkaline Phosphatase
Polynucleotide Kinase (purified to
homogeneity)
Phosphatase Buffer
Direct Phosphorylation Buffer
Exchange Phosphorylation Buffer
Hinf | Digest of Plasmid DNA,
pBR322 (control to check system)
Deionized Water

The system is tested the day before
shipment using the same lots of
components you will receive,
including fresh tracer. The resulting
autoradiogram is included with
your system.

Ordering information:
NEK-006 (10-reaction system)
NEK-006A (5 reaction system)




NEW
DNA Sequencing

This system follows the Maxam-
Gilbert procedure as published in
Methods in Enzymology and
includes the entire text of the arti-
cle.?1t is suitable for sequencing
DNA labeled with our 3’ or 5 End
Labeling Systems and includes all
reagents necessary for the four
base specific cleavage reactions.
Sufficient material is provided for at
least fifty of each reaction.

The following components are
included:

Dimethyl Sulfate

Hydrazine

Piperidine

Piperidine Formate

Ferric Chloride

Sodium Hydroxide

Maxam-Gilbert Procedure Manual

Each new lot of components is
tested before shipment in a se-
quence analysis of a DNA fragment.
The purity of each component is
monitored using chromatographic
analysis and documented for
inclusion with the system.

Ordering information:
NEK-010

*Maxam, A.M. and Gilbert, W., Methods in
Enzymology, 65 (1980)

NEW
Transcription

This system provides all the compo-
nents necessary to perform eukary-
otic cell-free transcription. It
contains a cell-free extract derived
from Hela cells which catalyzes the
synthesis of mRNA precursors when
provided with an exogenous DNA
containing a promoter for recogni-
tion by the polymerase. This RNA
polymerase Il dependent reaction is
highly sensitive to the presence of
a-amanitin. The whole cell extract is
prepared as described by Manley
and coworkers.?

The system also includes UTF,
[«-32P]- for labeling specific mRNA
precursors. A control DNA template,
the cloned Bal I-E restriction frag-
ment of Adenovirus-2, has been
used to optimize the system and is
included with it. This control should
be used by the investigator to deter-
mine proper functioning of the
system.

Components sufficient for perform-
ing 50 assays (25ul reaction vol-
ume) are listed below:

UTP, [a-32P)-

HeLa Cell Extract

Control DNA Template

Transcription Cocktail

Deionized Water

Ordering information:
NEK-014 (50-reaction system)

SManley, J.L., Fire, A., Cano, A., Sharp, P.A., and
Qefter, M.L., PNAS (U.S.A.), 77: 3855 (1980)

Translation
Now Proline [°*H]

NEN's in vitro protein translation
systems have made cell-free transla
tions of eukaryotic mRNAs exceptior
ally reliable and reproducible. These
systems are offered with either
Methionine, L-{*S]- or Leucine,
L-[*H]- or Proline, L-{3H]- labeled
tracers. All three utilize an extract of
rabbit reticulocyte lysate that has be:
treated with micrococcal nuclease
to remove endogenous mRNA. The
lysate is prepared under strictly con-
trolled conditions to ensure retentio
of high protein synthesis activity.

The components include:
Rabbit Reticulocsyte Lysate
Methionine, L-[**S]-, or
Leucine, L-[3,4,5-*H]-, or
Proline, L-[ 2, 3,4, 5-3H]-
Translation Cocktail
Control mRNA
Magnesium Acetate
Potassium Acetate
Deionized Water

Each lot of systems is biologically
tested with the control mRNA. A grap
demonstrating Methionine, Leucine,
or Proline incorporation is provided
with your shipment.

Ordering information:
NEK-001 (Met [3°S]) (100 reactions)
NEK-001A (incl. extra ml lysate)
NEK-001B (tracer shipped as neede

NEK-002 (Leu [3H]) (100 reactions)
NEK-002A (incl. extra ml lysate)

NEK-013 (Pro [®H]) (20 reactions)
NEK-013A (100 reactions)

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118
Call toll free: 800-225-1572  Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Posttach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808
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280 nim 225nm Photographers call it underexposure. We call it absorb-

l ance inability. The first you get from too little light, the
’4 second from the wrong kind of light. But the result is
‘ the same; there are things there but chances are you
!M\ ‘ don’t see them. _ .

J ‘\\ W L\\\ A good way to get around this problem is to use

—_—— —_— — the Uvicord SII detector from LKB.
This new and improved version of one of the most widely used LKB products, (since

1958 we’ve sold a good twenty thousand Uvicord detectors) can monitor at 206, 225, 254, 280,
313, 365 or 405 nm. Just choose the wavelength that will give you the best result for your
sample. If the 254 and 280 nm filters let you see nothing and 206 too much, the new 225 nm

filter will be perfect. For peptides, for instance. d °

Uvicord SII also has a unique high inten- N w | | d S II
sity lamp (av. life 6,000 hrs.) which, combined e Vlcor

with the short wavelength filters, can give you ™

up to two hundred times greater sensitivity.

Get 1n touch with LKB for a demonstra-
tion. We think you’d be interested in a couple of
other new Uvicord SII features like the variable
time constant filter and it’s indicator for base-

line adjustment. -

Head office: LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel. 08-98 00 40, telex 10492. Main US sales office: LKB Instruments, Inc. 12221 Parklawn Drive,
Rockville, MD 20852. Tel. 301-8812510, telex 23089682. UK sales office: LKB Instruments Ltd. 232 Addington Road, S. Croydon, Surrey CR2 8YD, England.
Tel. 01-657 8822, telex 264414, Other sales offices in: Athens (for Middle Kast), Copenhagen, Ghent, The Hague, Hong Kong. Munich, Paris, Rome, Turku, Vienna.
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The performance
you rely on.

Pseudomonas sp.
1000X magnification

Forma improves it.

Our new line of water-jacketed CO, incubators is designed for maximum  Model #3158
convenience. With interior components which disassemble without tools, ~ Water-Jacketed Incubator
leaving a totally seamless liner for complete decontamination. Front Capacity 5.7 cu. ft. (163 liters)
access for all operations, maintenance and service procedures. Digital

temperature display and overtemperature set module with interior probes.

Al this, plus the performance that's a Forma standard. Temperature
i Where technology

h . e o : :
uniformity to within +0.2° Elevated humidity. Automatic or continuous B s it imagination.

flow CO,. A CO, controller with self-diagnostic trouble shooting circuit.
Pulsating CO, and overtemperature alarms. =

Let us tell you more about our new water-jacketed incubators. F‘l,)rll%? scleKntIf“i“g
Call or write today. We haven't changed the quality and precision we're Ec'}x ;ﬂowf:n'mrght'ggo ﬁgg('; b
famous for. We just made them better. TOLL FREE USA 800-848-3080, OHIO 614-373-4763
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1/ New
Circulators,
L IET 0"




You never had such a wide
choice of accurate, solid
state circulators as you
now have with Precisionm.

Our newest additions
feature more °C control
than ever before. I's all to
give you more accurate,
reliable performance
every time you circulate.

Measure all your constant
°C—in baths, circulators,
ovens, and incubators—
with Precision.

*+0.01°C, in fact, for two models! Frigid
-60°C circulator is precise fo +0.1°C.

Pick from seven new
refrigerated circulators.
Various models feature
digifal set, LED display,
smooth duplex pumps,
mulfiple safeties or
indicator lights.

These same ’
fineoptions | f—=
can be found on select new l
ambient circuiators. Five
models, 4 liter to 8 liter
capacity.

Choose a new
compact 7
literor12

liter benchtop
circulating bath.

Two new port-
able coolers
and a portable
circulator help
you craft your

* OWn system.

Send for the new Precision
circulator brochure.

GCA/Precision Scientific Group
3737 West Cortland Street
Chicago, Hllinois 60647

Distributed exclusively by
American Scientific Products

00A
GCA

Circle No. 306 on Readers’ Service Card

LETTERS

Warburg Effect Revisited

Under the above title, an article was
recently published in Science (17 July, p.
303) that I coauthored with Mark Spec-
tor, a graduate student in my laboratory.
I feel compelled to withdraw some of the
claims that we made in that article. On 24
July 1981, Volker Vogt, an assistant pro-
fessor in our department with whom I
have collaborated, discovered that the
data obtained from an experiment in-
volving immune precipitations from ex-
tracts of cells transformed with Moloney
sarcoma virus were incompatible with
the experimental protocol. This impor-
tant discrepancy, and several others dis-
covered with the generous help of other
tumor virus laboratories, cast doubt on
some of the published and unpublished
claims we made. I state below which of
the basic observations have been repeat-
ed by independent tests and which are
doubtful.

1) I have confirmed the phosphoryla-
tion of the B subunit of the sodium,
potassium~dependent adenosinetriphos-
phatase (Na*,K*-ATPase) by a protein
kinase from Ehrlich ascites tumor cells
prepared by Mark Spector. I have estab-
lished that the phosphorylated amino
acid on the B subunit is tyrosine.

2) We mentioned in our article a 6000-
dalton polypeptide isolated in my labora-
tory by Spector that activated the phos-
phorylation of one of the enzymes of the
protein kinase cascade (PKg) by another
(PKy). I have performed these experi-
ments several times with preparations of
PKs, PK,, and activator, supplied to me
by Spector, and observed at least a
three- to fivefold stimulation of protein
phosphorylation in the presence of the
activator. Spector also gave to George
Todaro, chief of the Laboratory of Viral
Carcinogenesis at the National Cancer
Institute, a preparation of the activator
(now shown in Todaro’s laboratory to be
a mixture of several small polypeptides)
which was found to be active in inducing
phenotypic transformation of normal
cells to cells that show anchorage-inde-
pendence of growth. I have also tested a
preparation of a transforming growth
factor given to Spector by Todaro, and I
have found it to be very active in the
above described system of phosphoryla-
tion with PKg and PK; . It is obvious that
these experiments will have to be repeat-
ed with enzyme preparations and an acti-
vator of known purity. On the other
hand, 1 have been unable to verify the
effectiveness of the different prepara-
tions of rabbit antiserum which suppos-
edly neutralize and precipitate each of

the four protein kinases. Since I know
that some of these samples were shipped
to other laboratories, 1 suggest that no
further experiments be conducted with
them.

I am also not certain of the correctness
of some of the physical-chemical proper-
ties ascribed to the protein kinases, but 1
cannot state that they are wrong. We are
now checking all published data, and it
will take us many months before we
know what is correct. We suspect that
some of the data dealing with cells trans-
formed by various tumor viruses are
incorrect. We did not deal with these
experiments in the Science article, but
they were subjects of a paper in press
which we are withdrawing. They were
also presented by me and others in semi- .
nars, and I wish to withdraw these
claims until we can verify them.

EFRAIM RACKER
Section of Biochemistry, Molecular
and Cell Biology, Division of
Biological Sciences, Cornell
University, Ithaca, New York 14853

The Einstein Papers

I regret that only limited space is per-
mitted to comment upon the long article
“Waiting for the Einstein papers”
(News and Comment, 17 July, p. 309). 1
shall, therefore, be able to mention only
a few of the many misstatements and
omissions in that article:

1) The article does not mention (as it
is omitted in almost all statements,
briefs, and publications by Princeton)
that, when proposing a board of three
coequal editors, the Einstein estate sug-
gested that John Stachel be appointed
one of the three, the one primarily re-
sponsible for Einstein’s physics. Nor is it
mentioned that the estate’s suggestion
resulted from the recommendation of the
search committee which had nominated
Stachel as an ‘‘alternate’’ for such a
panel of editors. Finally, it is not men-
tioned that Herbert Bailey, the director
of Princeton University Press, and arch-
enemy of the estate’s proposal, had him-
self made similar suggestions in 1974 and
1975.

2) In stating the credentials of the
arbitrator, who found in favor of Prince-
ton University Press, it is not mentioned
that he is an alumnus of Princeton Uni-
versity, as he himself stated on the last
day of the arbitration hearings.

3) John Wheeler's statement about
the Soviet publication of Einstein’s writ-
ings and the implications made by him
are misleading. The Soviets only repro-
duced published papers by Einstein, all
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Because they don't clearly understand the difference between
Term and Whole Life insurance ... and that a Term policy can
typically provide five to ten times as much immediate family
protection for the same money!

As shown in the table below, a first year net outlay of only
$150 buys a $142,000 TIAA 20-Year Decreasing Term policy or
a $97,000 5-Year Renewable Term policy, foraman aged 30 or a
woman aged 35. The same outlay used to purchase a Whole

Life policy would give their family only $13,000 of family pro-
tection.

If you're like most of your colleagues in education and
research, your first priority is to give your family the most finan-
cial security for the least amount of money-—and that's what
TIAA Term is all about! Whatever your age, the difference in the
level of protection available for just $150 is dramatic, as the
table illustrates.

Immediate Protection Available For $150 First Year Net Cost *

For a Man For a Woman 20-Year Decreasing 5-Year Renewable Whole
Aged Aged Term Plan Term Plan Life Plan
25 30 $206,000 $112,000 $16,000
30 35 142,000 97,000 13,000
35 40 88,000 74,000 10,000
40 45 52,000 48,000 8,000
45 50 31,000 31,000 7,000

*Annual premium less cash dividend payable at the end of first
policy year, based on 1979 dividend scales. While not guaranteed,
dividends have been paid every year since TIAA's founding in 1918.

Why such big differences? With Term you pay only for protec-
tion, while a Whole Life policy combines protection with a
savings (cash value) element. Remember, the protection part
of life insurance is relatively inexpensive; it's when savings are
included as well that a high outlay per $1,000 of coverage is
required.

Mail coupon or call collect

Just complete and mail the coupon at right, or call the TIAA Life
Insurance Advisory Center (collect) 212-490-9000. If you wish, an
Insurance Counselor will review your insurance needs with you and
h;alp you select the plan and amount that's right for you. No obligation,
of course.

If you'd like to know more, ask us to send two highly
informative articles reprinted from The New York Times and
Business Week that discuss the choice between Term and
Whole Life. We'll gladly mail them, along with detailed personal
information about TIAA policies for you.

-

Life Insurance Advisory Center
Teachers Insurance and Annuity Association
730 Third Avenue, New York, NY 10017

591881L

Please send me the reprinted articles contrasting Term and Whole Life,
and personal illustrations of these TIAA policies:

et e [J Decreasing Term (] 5-Year Renewable Term [J Whole Life

Eligibility to apply for a life insurance policy from Teachers Insur-

ance and Annuity Association is limited to employees of colleges, Please print

universities, private schools and certain other nonprofit educational or

research institutions. The employee's spouse is also eligible, provided Name

more than half of the combined earned income of husband and wife is Job Title

from a qualifying institution.
Home Address
City State Zip
Phone #s (optional) Home () Office ()

Established as a nonprofit
service organization by the
Carnegie Foundation for the
Advancement of Teaching
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Your nonprofit employer (college, univ., private school, research institution, etc.)

If your spouse is also eligible under the rules given at left, please provide:

!
l
|
|
Birthdate |
|
|
|
|
|

Spouse's name

Birthdate _]



Our freezers are so much in
demand because we demand
so much of our freezers.

Only a Marine rectuit in boot camp goes through more inspec-
tions than a Revco laboratory freezet

After all, when you've been building as many freezers as we
have, for as many years as we have, you've got quite
a reputation to uphold. Which may explain why our
quality control people take their
jobs so setiously.

In addition, Revco is the only
company in the industry whose
products — not just a few electrical
components — are listed by
Underwriters Laboratories, Inc.

We not only establish tigid engineering and design standards,
but we also make sure that those standards are applied at every
phase of production, in every freezer we make.

And thats the way it should be. Because in work as important
as yours, it's imperative for the lab equipment you 'REVCD
use to meet high standards. And for more than 40
years, Revco has been the standard by which the in-
dustry measures petformance and quality.

So send for our new catalog on our complete
line of chestand upright freezers. They’re available
from 3 to 20 cubic feet and from 0°C to —100°C.  &epieeraion Prodcs Divisr

Rheem Manufacturing Company

And we're sure they'll live up to your demands, 1100 Memorial Drive

West Columbia, S.C. 29169
Telephone 803-796-1700

because they’ve already lived up to owrs. TWX 410808 9103
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VISIONS

NIKON HIGH PERFORMANCE
CF OPTICS. POSSIBLY THE FINEST
EVER AVAILABLE.

Rat testis photographed with Nikon CF 40x oil plan apochromat. CF 5x photo eyepiece.

INSTRUMENTATION
Nikon Optiphot microscope
with CF objectives.

SIGNIFICANCE

Nikon's revolutionary CF
optics virtually eliminate chro-
matic aberration. Within this
series, several high perform-
ance objectives significantly
extend observation powers.

SPECIFICS
While all Nikon CF objectives
provide a dramatic improve-
ment in resolution, color ren-
dition and contrast over the
old compensation system, the
followinﬁ lenses are excep-
tional. The unique CF 2x plan
apochromat has excellent
image flatness for low power
photography. The CF 40x plan
apochromat, N.A. 0.95, dry,
ﬁroduces exceptionally bright,
igh contrast images. Nikon’s
CF 100x NCG plan apochro-
mat is designed to work with-
out a cover glass. Its sharpness
must be seen to be believed.

These remarkable optics
are matched to a microscope
body and illumination system
equal to their performance—
the Nikon Optiphot. This to-
tally new design is extremely
stable. A standard 50 watt hal-
ogen Koehler illumination sys-
tem covers all magpnifications
without need for adjustment
and the full range of Nikon
accessories is available to
match any assignment.

Extend your vision. Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, N.Y. 11530
(516) 222-0200

Nikon

Extending Man’s Vision
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EM-109: the specimen saver.

New design keeps high performance
(3.44A) with 3 unique systems.

1. Unique camera system, totally outside the 3. Unique vacuum system for ultra-clean
vacuum—the TFP Trans-Fiberoptic-Photo- specimen conditions—the IGP lon-Getter
graphic System. Changing film is like reloading  Pumping System. The EM-109 is always ready for
your own camera. use, instantly.

TFP, MDF, IGP-a ot of letters, but they spell

2. Unique automatic focusing system for  “Specimen Saver," the new EM-109 Electron Micro-
maximum specimen protection—the MDF Micro- scope from Zeiss.

Dose-Focusing System. Focusing has never been Call or write today for the detailed catalog that
SO easy, so automatic, so specimen-saving. explains these unique systems in full.
Nationwide Service

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

.

kot N ZEINN

THE GREAT NAME IN OPTICS

o IS

Open the drawer and change the
film without disturbing the vacuum
or introducing any contamination.
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publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
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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SCIENCE

United States and Technological Preeminence

When the Soviet Union successfully launched the first Sputnik in 1957,
the U.S. response was immediate and effective. Today, U.S. technological
leadership is again being challenged. In the past several decades Japan has
gained world leadership in the production of steel, the manufacture of
automobiles, and the development of many electronic devices. The failure
of the United States to respond effectively to this challenge has serious long-
term implications for its economic position and defense capability.

From a worldwide perspective, U.S. scientific research is generally in the
forefront. However, the rate of technological progress in the United States
has fallen behind that of foreign competitors. The restoration of U.S.
technological preeminence is dependent on several factors. Of primary
importance are research in engineering and the education of the engineering
work force. Also essential are effective working relationships among the
three major entities involved with techriology: industrial companies, col-
leges of engineering, and federal agencies.

In the United States, engineering research is no one’s specific responsibil-
ity. The federal government views it as primarily an industrial responsibil-
ity, although most industrial companies limit their research to relatively
short-term objectives. The technical areas in which engineering schools
carry on reseatch are largely determined by the federal funding agencies.
Technical areas coincident with the missions of major federal agencies are
adequately funded, while other technical areas are relatively neglected. An
important example of such an underfunded area is the field of robotics and
factory -automation.

In the past 10 years the approximately 280 U.S. engineering colleges have
been stressed by a 100 percent increase in undergraduate enrollments and a
decrease in U.S. graduate students. Although the baccalaureate degrees
granted have increased by more than one-third in this period, the industrial
demand for engineering baccaldaureates has not been met. In electronic and
computer engineering, a recent survey* indicated that the supply is less than
half the demand for the current year and will be less than one-third the
demand in 1985. A direct result of attractive industrial job offers has been a
decrease in the namber of candidates available for faculty appointments.
The best current estimates are that more than 10 percent of the available
faculty positions in engineering and computing are vacant. Thus, despite the
availability of highly qualified applicants, most leading engineering schools
are not continuing to increase their enrollments. The other major limitation
is the obsolete status of much of the laboratory equipment available for
instruction. The increased complexity of modern instrumentation plus the
inflation in equipment costs have overextended college budgets available
for equipment and facilities. Quality engineering education requires modern
facilities.

The final factor is the lack of effective working relationships among the
entities on which U.S. technological advance is most dependent. The
relations between industrial companies and colleges of engineering are not
as strong as those in West Germany. The relations between industry and
government agencies are not as effective as those in Japan.

These barriers to increasing the rate of U.S. technological advance are
not insurmountable. The first step is to recognize the serious nature of the
challenge. Then the nation’s scientific and technological resources should
be mobilized, as they were after the first Sputnik.—F. KARL WILLEN-
BROCK, Cecil H. Green Professor of Engineering, Southern Methodist
University, Dallas, Texas 75275

*Technical Employment Projections, 1981-1983-1985 (American Electronics Association, Palo
Alto, California, 1981).
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here'’s a world of science waiting

for you at the AAAS Exhibit
and Science Film

Festival

Dver a hundred exhibitors are
kpected. They will include leading
ook, magazine, and journal
ublishers; government programs
d agencies; educational displays
ponsored by major industries;
pmputer manufacturers; and
ientific instrument makers.

pproximately fifty of the best,
ewly released science films will be
own. Among the award-winning
plections: The Baby Makers (CRM
cGraw-Hill), About Sharks
ational Geographic Society),
Dawn of Electronic Identification
os Alamos National Laboratory),
nd Civilization in Ancient Chiapas
Brigham Young University).

AAAS National Meeting 3-8 January 1982
\Xashington, DC




AAAS—DEPT.R

a 5 Washington REGISTRATION 1515 Massachusetts Ave., NW
3-8 January 1982 (A) Washington, D.C. 20005

a’ a Annual Meeting ADVANCE MAIL TO:

Name of Registrant:

(Last Name) (First and Initial)

Registrant’s Institution or Company:

Registrant’s Mailing Address: _

[For receipt of program(s), badges, (Street) S -
and Science (for new applicants)] { [ T—I
(City/State or Province) - T T (Zip Code)
Name of Spouse Registrant:
(L.ast Name) (First and Initial)
Other Additional Registrants:
(With same mailing address. Use new
form if address differs.)
. Check days Sun Mon Tue Wed Thu Fri
Convention Address: atendingg: O 0O 0O O
(Where you can be reached) {Hotel and/or Phone No.)

(0 Please check here if you need special services due to handicap. We will contact you prior to the meeting.

® Please check appropriate boxes, complete remainder of form (type or print), and enclose payment or charge to credit card below.

® Preconvention Program, badge, and voucher for full Program and Abstracts will be mailed to registrants in early December.

* Full Program and Abstract Volume can be picked up at Advance Registranis’ Desks at the Washington Hilton or the Capital Hilton.

* Registrations received after 14 December will be held at the AAAS Information Booth at the Washington Hilton.

» Refund requests for registration fees must be made by letter or telegram prior to 28 December 1981 and will be honored after the Annual
Meeting. No refunds are made on cancellation notices received after this date.

e Special one-day attendance registration will be available at on-site Registration Desks only.

Registration Cat Regular Student or Retired | syudents: Fulltime undergraduate or graduate stu-
egistration Lalegory Single | Double | Single | Double dents only.
Double Membership (registrant & spouse) includes
D AAAS Member D $34 D $50 D $17 D $25 single subscription to Science (51 issues per year).
1 Non-Member: bensi ceoul ber. 53
D Mee,ﬁng regis{_r%tion only D $43 D $60 D $21 D $30 Iggrudrnelmoﬁtg‘r:?erill)l:;&.s-$27:eggy;:)rus]evko"r‘ }eErn'mrilu;
[J Register and join: Single membership Os$77| O%$93 {0 %44 | J $52 without Science, $12.
O Register and join: Double membership 0 $105 g $644 Inquire for Canadian and other foreign rates.

Specify name of new member for single membership:

Charge to my (J VISA or J MASTERCARD

Account No. Expiration Date
Cardholder’s Name Signature
(Please print)
SURVEY OF ATTENDANTS Annual Meeting, Washington, D.C. 3-8 January 1982

Your answers to the following questions will help us to plan future Annual Meetings. Please complete the form and either return it with your
registration form or send in separately (to the same address) if you wish to respond anonymously (the two forms will be processed separately).

Principal Professional Interest Principal Professional Activity Institutional Affiliation Type
11 O Physical, mathematical 21 O Teaching, education 31 O University, 4-year college
12 O Biological, medical 22 O Health practice 32 O Other educational
13 O Engineering 23 O Other practice. consulting 33 O Industrial. commercial
14 0O Social, behavioral 24 [0 Research, development 34 O Other Private
15 O Science policy 25 O Administration 35 O Government
16 O o 206 O oo 36 O o
(other) (other) (other)
Number of Past AAAS
Highest Educational Level Age Meetings Attended Distance Traveled to Meeting
41 O Doctoral Degree 51 0O Under 26 years 61 O None 71 O Under 51 miles
42 O Master's Degree 52 O 26to 35 years 62 O One 72 O 51 to 150 miles,
43 O Other professional 53 O 36to 45 years 63 O Two 73 O 151 to 400 miles
44 O Bachelor's Degree 54 O 46to 55 years 64 O Three 74 0O 401 to 1000 miles
45 O e 55 [0 56 to 65 years 65 O Four 75 O 1001 to 3000 miles
(other) 56 O Over 65 years 66 O Five or more 76 O Over 3000 miles
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MAIL TO: AAAS Housing Bureau Annual Meeting
1575 Eye Street, N.W. HOTEL W hl ’
Suite 250 RESERVATIONS ashington
Washington, D.C. 20005 3-8 January 1982

Send confirmation to:

Name Street

City State Zip Phone No.

Other occupants of room:

Name Name
Choice of hotel: 1. 2. 3.
Room: (.| Single [ Double [ Twin Suite: [J 1 Bedroom [J 2 Bedrooms Preferred Rate: $

Please indicate special housing needs due to a handicap: | Wheelchair accessible room.

Other:

Arrival Date: Time: Lam. U p.m. Be sure to list definite arrival and departure date and
B time. Reservations will be held only until 6 p.m.

Departure Date: Time: [(J a.m. [J p.m.  unless accompanied by I night’s deposit.

* All hotel reservations must be submitted 1o the AAAS Housing Bureau in writing (use form above; type or print).

® Reservations must be received by the Housing Bureau not later than 14 December 1981; reservations received after that date are conditional upon
space availability at the hotels.

® Rooms are assigned on a first come, first served basis. I room rate requested is no longer available, the next available higher rate will be assigned.

* Confirmation will come directly from the hotel. All changes and cancellations must be made in writing (not by phone) through the AAAS Housing
Bureau.

HOTEL RATES*
Double Parlor + Parlor +

Hotel Single & Twin 1 Bedrm. 2 Bedrms. Parking (rates subject to change)
Washington Hilton
Headquarters Hotel $51 $66 $175 $271 $5.00 per 24 hrs. with in & out privileges
1919 Connecticut Ave., N.W. 68 83 d and for registered guests only. Inquire for
(No. of rooms: 1,000) 81 96 andup na.up hourly rates.
Capital Hilton $45 $65 $225 $300 $4.75 per 24 hrs. (no in & out privileges)
16th and K Streets, N.W, 63 83 d ' d at PMI Garage on L St. adjacent to
(No. of rooms: 500) 81 96 andup and up hotel. Inquire for other rates.
Highland Hotel No parking on premises. Commercial
1914 Connecticut Ave., N.W. $45 $55 $75 e parking in Universal Bldg.across street @
(No. of rooms: 75) $4.50 per 24 hrs. (no in & out privileges).
Holiday Inn e vkl are
1900 Connecticut Ave., N.W. 445 $55 - Limited indoor parking (cars only) free of

(No. of rooms: 100) charge for registered guests only.

*Add 10% D.C. sales tax and 80¢ per night room occupancy tax.
Charges for roll-away beds: Washington Hilton and Capital Hilton, $15/night; Highland Hotel, $10/night; Holiday Inn, $8/night.

Children are accommodated free of charge in same room with parents if no extra beds are required. Age limits are as follows: Washington Hilton and Capital Hilton,
no age limit; Highland Hotel, 14 and under; Holiday Inn, 19 and under.

Buy Your Airline Tickets Now!

Air fares, unlike aircraft, seem to be going in only one direction—up. The AAAS Annual Meeting starts on the
last day of the New Year’s weekend, when post-holiday travel is at its peak. Protect yourself by purchasing your
airline tickets now. Thus, you will not only secure a seat on the flight of your choice, you will also save money by
paying the currently applicable price. Be sure to inquire about discount fares such as ‘“super saver’’ and others;
these fares often require reservations or purchase of tickets well in advance and a minimum length of stay.

18 SEPTEMBER 1981 1365






