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'iluge. 
Everyone says great things about it. 

The TJ-6 is the most popular centrifuge are hundreds of Beckman service representa- 
ever introduced, whether it's the refriger- tives nationwide-at least one in every major 
ated or non-refrigerated version. city in the U.S. and Canada. 

Users appreciate how quiet it Send for Brochure SB-490 for a full 
is. They like the removable bowl that :- description of this superior table-top 
makes cleaning a snap. They like the centrifuge.Write to: 
colorful adapters which bring a new Beckman Instruments, 
practicality and ease of handling to Inc., Spinco Division, 
table-top centrifuges. 1117 California Avenue, 

Owners are delighted with the Palo Alto, CA 94304. 
TJ-6s excellent reliability. And if 
there is a problem, they know there i 
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Our Biological Testing Lab 

tests our products in the real 

world of biological systems. 

More than anything else, New England Nuclear owes 
its leadership in radiochemicals to the quality stan- 
dards of highest specific activity and radiochemical 
purity that were set from the beginning. Perhaps less 
known is our program, now several years running, 
to test some of our most widely used compounds 
for effectiveness in the biological systems you're 
investigating. This testing is the ongoing work of our 
Biological Testing Laboratory. 
The benefits to our customers from this program take 
various forms: Increased incorporation of labeled 
amino acids into proteins of interest; more precise 
radiochemical stability measurements; the ability 
to measure degradative enzymes using labeled 
substrates. 
Often our testing leads to new criteria for product 
specifications. For example, we subject our dNTPs, 
[a-32P] to nick translation assays to demonstrate that 
they exceed stated minimum incorporation levels. 
A recent investigation conducted in our Biological 
Testing Laboratory using methionine, L-[35S]- and cys- 
teine, L-[35S]- together in a cell-free translation system 
resulted in proteins of higher specific radioactivity 
than can be achieved using either labeled amino acid 
alone. Shown below are the results of an experiment in 
which up to 60/,uCi methionine was added to a cell-free 
reticulocyte lysate system containing rabbit globin 
mRNA. To the system was then added either cysteine 
or more methionine. The globin synthesized in the 
presence of both labeled amino acids is shown to be 
of higher specific activity than is attained with 
methionine alone. 
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Our "translation grade" methionine and cysteine, 
L-[35S]- have been tested with the modified procedure 
in our cell-free translation kits, and are guaranteed 
to incorporate into protein. 

Trslation (Grade 
Amino Acids 
Guaranteed to incorporate into protein 
Methionine, L-[35S]- 
>800Ci/mmol 
Aqueous solution containing 10AImol of 
2-mercaptoethanol per ml, shipped in dry ice 
NEG-009T lmCi 5mCi 

Guaranteed to incorporate into protein 
Cysteine, L-[35S]- 
> 600Ci/mmol 
10mM dithiothreitol in water, shipped in dry ice 
NEG-022T lmCi 5mCi 

Biological testing has also enabled us to guarantee 
incorporation levels of our Leucine, L-[3,4,5-3H(N)]- 
when used in our cell-free translation system. 
Leucine, L-[3,4,5-3H(N)]- 
>11 Ci/mmol 
0.01N HCI 
NET-460 250ACi lmCi 5mCi 
Circle No. 344 on Readers' Service Card 

Complete Cell-Free 
Translation Systems 
Methionine, [35S]- Reticulocyte Lysate 
Translation System 
NEK-001 
Leucine, [3,4,5-3H(N)]- Reticulocyte Lysate 
Translation System 
NEK-002 
Circle No. 345 On Readers' Service Card 

Not for use in humans or clinical diagnosis. 

* New England Nuclear 
? 549 Albany Street, Boston, Mass. 02118 

Call toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany 
Postfach 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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of unbreakability without sacrificing acrac 
Nalgene burets and PMP volumetric flasks are inc 
calibrated, easy to read (no meniscus), and non-w< 
that total delivery of contents is assured. Burets m 
same federal specifications for accuracy as those 
established for glass. 

When clarity is an importalnt facto, you'll find 
Nalgene labware that's right for the job. Our acry 
burets, for example, are crystal clear and Nalgene 
PMP volumetric flasks and beakers have the claril 
you want and need. 

And heare a two eres 
Nalgene Labware gives you 
that glass can t: 
You get econony. 
With durable Nalgene Labware, you mini- 
mize breakage and eliminate the replace- 
ment costs common to glass. Not to 
mention the possible loss of valuable 
experiments. 
You get safety. 
Safety is becoming even more 
important in many labs and durable 
Nalgene Labware is meeting the 
challenge. It's strong and 
shatterproof. 
Offers extra protection to 
workers against cuts, glass 
shards, harmful fluids 
and biohazardous 
materials. 
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Kelvinator Ultra Cold refrigeration units offer dependable 
low temperature storage. Four models to choose from with many 
great convenience features and temperature ranges down to a chilly 
-90?C/- 130? F. 

The Ultra Cold Series 100 upright cabinets are available in 
two models with temperature ranges down to -85?C/-120?F. 
Both models feature 12 cu. ft./340 Liter capacity, automatic alarm 
system with rechargeable battery and dual wheel casters for mobil- 
ity. The interior of the Series 100 cabinet contains five adjustable 
shelves, six gasketed inner doors and a 5cm/2" ID access porthole. 

The Ultra Cold Series 500 chest type cabinets are available in 
two models with temperature ranges down to - 90?C/1 30? F. Both 
models feature deluxe temperature control dial, automatic alarm 
system with rechargeable battery and convenient center hinged lid 
for easy access from both sides of unit. The low profile of the Series 
500 cabinet, only 87cm/34", makes for easy loading and unloading 
of contents. 

All Kelvinator Ultra Cold cabinets, both Series 100 and 500, 
are backed by our exclusive Five Year Compressor Warranty and 
Cabinet Exchange Program.* 

When your refrigeration needs call for ultra-low temperature 
storage, remember Kelvinator . . . The leader in low temperature 
storage. 
*Details of the Kelvinator Five Year Compressor Warranty and Cabinet 
Exchange Program are available by contacting Kelvinator Commercial 
Products, Manitowoc, Wisconsin. 

) Ke lvirator 
Kelvinator Commercial Products 
621 Quay Street 
Manitowoc, Wisconsin 54220 
TWX-910-260-3507 Phone 1-800-558-7627 
nnn n . 
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How Nicolet fits~~~~~~~~~~~~~~~~~~~~~~~~~~~ i no hs o t 
Fitting more oscillo- 

scope into a cubic foot 
took one big first step 

the use of modern 
digital methods. Plus a 
lot of little steps such 
as recognizing what's 
"oscilloscope," what's not, 
and keeping the 'not" 
outside where it belongs. 
Here are some of the 
great things the digital 
method has made 
possible. 

storage. At equivalent 
writing rates of up to 50 
cm/pAsec an Explorer can 
clearly remember, every 
time, without fade or 
bloom, literally hundreds 
of times as much about 
signals as the finest analog 

64X Zoom Display 

Explorer users enjoy 
the convenient display 
that allows them to zoom 
in on details of interest. 
They also can super- 
impose "old" signals and 

live, "fresh" signals 
for extremely sensitive 
observation of differences 
or changes. They can 

Resolution and 
Accuracy 

Scientists and engi- 
neers (thousands of them) 

are delighted with the 
Explorers' 4000-line 
resolution, and accuracy 
literally an order of 
magnitude better than 
that of analog scopes and 
other digital scopes. 

Super Storage 

Users appreciate the 
Explorer's waveform superimpose two (or 

four) old waveforms, or 
two live waveforms. And 
zoom in on details with 
up to 64X digital display 
scale magnification. 

SCIENCE, VOL. 209 1170 



more oscilloscope 
anyone else. 

They're Pure than 
Oscilloscopes reco 

a mil 
The digital method Spee 

results in other welcome analc 
improvements. Sweep All 
speeds that range down to oscil 
days in length to allow impr 
you to precisely measure 
very slow phenomena. 
Pre-trigger sweep start 

: M 

allows you to see what 
precedes an event as 
well as what follows. 
XY operation provides 
even greater precision 

X 
- 

A -I i 

iB i .aM^p * im pr ii 

/ 

i comi Yo: 

ix1I t~~~~~;ocl 

servo-driven XY 
rders, but at speeds 
Ilion times greater. 
.ds as high as most 
Dg XY oscilloscopes. 
I of these are 
loscope function 
*ovements. The 

Disk Memory 
Option 

The optional, built-in 
disk memory can remem- 
ber signals for years, 
storing as much data per 
disk as you could capture 

Matching Your 
Needs 

You can choose the 
Explorer model that 
fits your measurement 
needs from a family of 
instruments, plug-ins and 
IEEE-488 or RS-232 
options. 
ilM??^ gg= i?iiMH?l 

For More Details 

rovements include 
ter ease of use, for 
zen reasons. The 
orers are 'pure 
loscope." They inter- 
between the signal 
ce and the most 
ligent and powerful 
puter in the world. 
U. 

on thousands of photos. 
Disks are inexpensive 
and reusable, don't need 
developing, and store 
data at the touch of a 
button. 

0 - - .__.;.......... ._...., .. ; 

I 

To get complete 
information quickly, 
to discuss your 
application or to arrange 
a demonstration, call 
(608) 271-3333. 

NICOLET 
*I h fT INSTRUMENT 

U L ' CORPORATION 
OSCILLOSCOPE DIVISION 
5225 Verona Road 
Madison, WI 53711 
Telephone: (608) 271-3333 
TWX: 910-286-2737 
Sales and Service Offices Worldwide 
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WHY DO 
SO MANY PEOPLE 

BUY THE KIND OF 

PROTECTION 
THAT'S WRONG 
FORTHEM? \ 

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, for a man 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 * 

20-Year Decreasing 
Term Plan 
$206,000 

142,000 
88,000 
52,000 
31,000 

5-Year Renewable 
Term Plan 
$112,000 

97,000 
74,000 
48,000 
31,000 

*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 suchbigdifferences? With Term you pay only forprotec- If you'd like to know more, ask us to send two highly 
tion, while a Whole Life policy combines protection with a informative articles reprinted from The New York Times and 
savings (cash value) element. Remember, the protection part Business Week that discuss the choice between Term and 
of life insurance is relatively inexpensive; it's when savings are Whole Life. We'll gladly mail them, along with detailed personal 
included as well that a high outlay per $1,000 of coverage is information about TIAA policies for you. 
required. 

Mail coupon or call collect I Life Insuranc 
Just complete and mail the coupon at right, or call the TIAA Life Teachers Insi 
Insurance Advisory Center (collect) 212-490-9000. If you wish, an 730 Third Av( 
Insurance Counselor will review your insurance needs with you and P 
help you select the plan and amount that's right for you. No obligation, and persona of course. 

a Decreasir 
Eligibility to apply for a life insurance policy from Teachers Insur- 
ance and Annuity Association is limited to employees of colleges, IPlease print 
universities, private schools and certain other nonprofit educational or I 
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. a 

,e Advisory Center S I'o0 K./ I 
urance and Annuity Association 
enue, New York, NY 10017 

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

ig Term O 5-Year Renewable Term I Whole Life 

Rirthdate 

Home Address 

City 

? ~~~Established as a nonprofit 
service organization by the 
Carnegie Foundation for the 
Advancement of Teaching 

1172 

-- Zip I___ 
Phone #s (optional) Home ( ) Office ( ) 

Your nonprofit employer (college, univ., private school, research institution, etc.)I 

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

Spouse's name Birthdate 

SCIENCE, VOL. 209 

For a Man 
Aged 
25 
30 
35 
40 
45 

For a Woman 
Aged 
30 
35 
40 
45 
50 

Whole 
Life Plan 
$16,000 

13,000 
10,000 
8,000 
7,000 
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NIKON HIGH PERFORMANCE 
CF OPTICS. POSSIBLY THE FINEST 
EVER AVAILABLE. 
Rat t.Cftis nhttnranhnrl a ,ith Nliwknn CTF 4l0 oil nl'in :nnr.hrnmat. F lxv nhntn PtvpniDrp 

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 
following 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, 
produces exceptionally bright, 
high 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 magnifications 
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 

Etikon 
Extending Man's seion 
Circle No. 256 on Readers' Service Card 



For Colorado State University's Department of 
Electrical Engineering, contracts and grants are a 
hectic game. The competition is stiff, funds must be 
utilized to the maximum, and contracts unfailingly 
completed on time. 
Professor Joel DuBow, head of the Department's 
Energy and Materials Group, recommended the 
use of an HP-IB system for experimental programs in- 
volving fossil fuels, because "we have enough 
problems understanding the measurements with- 
out having to worry about interfacing. By using 
HP-IB compatible instruments and computers, 
we were able to get right to the data analysis, without 
first having to do research on research." 
Processing the unseen. 
The in situ oil shale processing, now considered 
the most promising oil extraction technique, utilizes 
underground processing. Since the material can- 
not be seen, it is critical that the process be monitored 
and diagnosed accurately. CSU's HP-IB system 
has permitted Professor DuBow and his colleagues 
to devise - and test - conceptual schemes for ac- 
complishing this. For example, when oil shale is 
heated, it goes through three structural changes: from 
an "as is" state to a transition zone, to a retorting 
zone, and, finally, to a combustion zone. By using 
the HP-IB system to monitor temperature coefficients 

1174 

of the shale properties, Prof. DuBow has been able to delineate 
the location of these zone boundaries. Process engineers can then 
use this data to detect the position and velocity of these reaction 
zones, and to determine the shape of each zone. In turn, this tells 
them whether or not the desired process is being followed. If not, 
corrective action can be immediately taken. 
A hierarchy of machines. 
Another reason why Prof. DuBow chose HP-IB is because of 
the flexibility provided. "We use three HP 9825s, in conjunction 
with an HP 1000," Prof. DuBow says. "That way, we end up with 
a hierarchy of machines. The 9825s have the capacity to analyze most 
of our data, while the HP 1000, with floppy disc drive, is faster for 
graphics and hard copy output. The HP 1000 also gives us the 
ability to store data permanently, and to compare new data against 
data that was generated six months ago. On the other hand, if the 
1000 is busy, the 9825s can provide us with a lot of our essential 
data And, since software is compatible, if one 9825 is unavailable the 
other two can keep the lab running." 
Flexibility for data quantity and quality. 
In short, this HP-IB system made it possible for CSU engineers 
to assemble a system configuration quickly, so they could begin 
looking at data months faster than might have been possible had 
conventional components been used. It also permits them to analyze 
oil shale samples faster and obtain more data from the tests. In fact, 
in one three-month period, CSU has generated more oil shale test 
data than had ever before existed in published form. 

SCIENCE, VOL. 209 



"Not a new adventure every time." 
Professor DuBow's HP-IB system now represents an investment 
in excess of $250,000, and includes the computers, a low frequency 
network analyzer, a differential thermal analyzer, printer, four-pen 
plotter, five disc drives, tape drive, measurement process controller, 
terminals, and ten other HP instruments. "With HP," Prof. DuBow 
reports, "I can modify, upgrade or expand the system as our 
needs change; I have a system where I can hook up specialized 
and expensive analytical instruments (such as an HP GCMS) rapidly 
and not have a new adventure every time. Aid from HP people was 
crucial at certain times. In fact, if it hadn't been for them, the whole 
program might have failed. One of their applications engineers 
was especially helpful not only in the interfacing, but his intimate 
knowledge of the instrument system 
helped us design our experiment to get the data 
we wanted accurately." 
Getting to know more. 
Could HP-IB be the solution to your test and 
measurement needs? To lear more about 
HP-IB, send for our brochure, "Do your own 
system design in weeks, instead of months." 
Simply write to: Hewlett-Packard, 1507 Page 
Mill Road, Palo Alto, CA 94304. Or call the HP 
regional office nearest you: East (201) 265- 
5000, West (213) 970-7500, Midwest (312) 
255-9800, South (404) 955-1500, Canada 
(416) 678-9430. 

SYSTEMS 

HP-IB: Not just a 
standard, but a 

decade of experience. 

HEWLETT 
PACKARD 

Circle No. 301 on Readers' Service Card 
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The Growing Energy Library 
from AAS 

Solar Energy in America, based on 
in-depth reporting for SCIENCE maga- 
zine, is a thorough assessment of our 
progress in tapping the ultimate energy 
source - the sun. While no single en- 
ergy source may meet all future de- 
mands, solar energy seems to have the 
greatest potential. It is technically feas- 
ible, environmentally attractive, and 
rapidly becoming commercialy sound. 
Solar Energy in America details the 
diverse technologies that depend upon 
the sun as their energy source, evalu- 
ates the potential and the problems of 
each, and alerts the reader to both the 
short-term and long-range prospects. 
The authors find that the field of solar 
energy is undergoing an unparalleled 
technical revival, and that there is no 
reason why many solar technologists 
cannot begin to be used at once. Solar 
Energy in America is a useful publica- 
tion for solar energy enthusiasts as well 
as skeptics, for college students as well 
as policy analysts. It is a AAAS book for 
everyone who wants a broad and thor- 
ough perspective on solar energy today. 

Solar Energy in America; by William D. 
Metz and Allen L. Hammond. 256 pp. Illus. 
1978. 0-87168-301-6 (cloth) $18.50, 
0-87168-238-9 (paper) $8.50. 

ENERGY: Use, Conservation and Sup- 
ply (Volumes I & II) contain authorita- 
tive articles by the leading energy ex- 
perts. Both books deal with the princi- 
pal energy-related issues that face sci- 
ence and society today: ENERGY-I 
gives the reader a historical and gen- 
eral overview of our energy problems 
and examines ways to conserve energy 
and use it more efficiently ENERGY-II 
focuses on our remaining supply of fos- 
sil fuels and the transition to fission, 
fusion and solar energy. It also provides 
an extensive analysis of present domes- 
tic and international energy-use pat- 
terns. ENERGY-I and ENERGY-II 
can serve as valuable reference 
sources for scientists and researchers, 
as well as supplementary reading in 
courses devoted to energy-related top- 
ics. 

Energy II: Use, Conservation, and Sup- 
ply; edited by Philip H. Abelson and Allen 
L. Hammond. 208 pp. Illus. 1978. 0- 
87168-300-8 (cloth) $12.00, 0-87168-237-0 
(paper) $5.00. 

The Proceedings of the Conference on 
National Energy Policy (a May 1977 
conference sponsored by the AAAS, the 
Carnegie Institution of Washington, and 
The MITRE Corporation) is addressed 
to leaders in government, industry and 
academia whose responsibility it is to 
build, implement and understand the 
National Energy Plan. 

The Proceedings of the Conference on 
National Energy Policy; 152 pp. 1977. 
$6.00 (paper only). 

bT order your copies of the above titles, 
please send your name, address, and list of 
book titles (indicate casebound or paper) 
to AAAS, Department CE, 1515 Mas- 
sachusetts Avenue, NW, Washington, DC 
20005. Remittance must accompany all 
orders under $10.00. 

AAAS members allowed 10% discount on 
prepaid orders. Please allow 6-8 weeks for 
delivery. 

Energy: Use, Conservation, and Supply; 
edited and with a foreword by Philip H. 
Abelson. 160 pp. Mlus. 1974. 0-87168-213-3 
(cloth) $10.00, 0-87168-223-0 (paper) 
$3.50. 

Special Combination Price for both Energy American Association for 
Volumes: $20.00 (cloth), $7.00 (paper). the Advancement of Science 
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We know what you expect 
in clean glassware. 

Nothing. Absolutely nothing. 

The normal wash temperature in a 
Forma Scientific glassware washer 
approaches 880C. Hot enough to leave 
your glassware completely clean, 
especially with its double arm spray 

' 

design that gives direct spray to the 
basket. And up to three distilled water 
rinses to neutralize glassware. 

Best of all, Forma glassware 
washers have our exclusive solid-state 
program processor--a revolutionary 
control panel that tailors washer 
performance to your exact load 
requirements, with no delay between 
cycles. 

Write us for more about the 
engineering and performance quality 
built into Forma's washers and dryers. 
You'll get a lot more than you expect. 

Model 8887 
Forma Fury Glassware Washer 

Where technology begins with imagination. F Form OHa Scientific 
BOX 649 MARIETTA, OHIO 45750 TELEX 24-5394 
TOLL FREE USA 800-848-3080, OHIO 614-373-4763 
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Stau Current with 
Plenum 

Biochemistry of the Elements 
Series editor: Earl Frieden 
Volume 1 

Biochemistry of 
Nonheme Iron 
by Anatoly Bezkorovainy 
Rush-Presbyterian-St. Luke's Medical 
Center, Chicago 
with a chapter contributed by 
Dorice Narins 
This new work offers a concise systematic 
treatment of iron metabolism. Topics 
covered include ferrokinetics, the 
chemistry and metabolism of transferrins, 
iron nutrition, and iron-sulfur compounds. 
approx. 450 pp., illus., 1980, $45.00 

Electrochemistry at 
Semiconductor and 
Oxidized Metal 
Electrodes 
by S. Roy Morrison 
SRI International, Menlo Park, California 

Specially designed for electrochemists, 
surface scientists, and solid-state 
physicists, Electrochemistry at Semi- 
conductor and Oxidized Metal Electrodes 
is a lucid presentation of the theory and 
practice of nonmetal electrochemistry. 
Emphasis is placed throughout on energy 
level models, in particular the model of 
Marcus and Gerischer. approx. 400 pp., 
illus., 1980, $45.00 

The Physics and 
Chemistry of Liquid 
Crystal Devices 
editeU by Gerald J. Sprokel 
IBM Research Laboratory, San Jose, 
California 

Topics covered in this new work include 
the state of the art in surface alignment, 
matrix addressing, guest-host devices, and 
information content display. A volume in 
the IBM Research Symposia Series. 360 
pp., 1980, $42.50 

Bioelectrochemistry 
edited by Hendrik Keyzer 
California State University, Los Angeles 
and Felix Gutmann 
Macquarie University, Australia 
This outstanding book brings together 
well-known pioneers and promising young 
workers from the United States and 
Australia whose work portends the 
dramatic research developments of the 
next decade. 444 pp., 1980, $42.50 

Enzyme Engineering 
Future Directions 
edited by Lemuel B. Wingard, Jr. 
University of Pittsburgh 
and Ilia V. Berezin and 
Anatole A. Klyosov 
Moscow State University, USSR 

Highlighting those areas that show the 
greatest promise for future exploitation, 
this volume stresses ongoing enzyme 
engineering projects, and the research 
needed to further the ideas contained in 
these projects. 536 pp., 1980, $59.50 

Genetic Engineering 
of Osmoregulation 
Impact on Plant 
Productivity for Food, 
Chemicals, and Energy 
edited by Donald W. Rains and R.C. 
Valentine 
University of California, Davis 
and Alexander Hollaender 
Associated Universities, Inc., 
Washington, D.C. 

Applying genetic engineering of osmoregu- 
lation to the practical area of plants and 
microorganisms, the contributors to this 
volume focus on enhancing the produc- 
tivity of stress environments, and 
eventually increasing the world's supply 
of food, chemicals, and biomass. Basic 
Life Sciences, Volume 14. 396 pp., 1980, 
$39.50 

How to Obtain 
Abundant Clean 
Energy 
by Linda Baine McGown 
California State University, Long Beach 
and John O'M. Bockris 
Texas A&M University 
Explaining why industrialized society's 
dependence on non-renewable energy 
sources can only lead to disaster, the 
authors of this crucial volume discuss in a 
clear and objective fashion what energy 
actually is, where we get it now, why 
present sources won't work for the future, 
and what alternatives are available. 276 
pp., illus., 1980, $14.95 

The Rare Earths in 
Modern Science 
and Technology 
Volume 2 
edited by Gregory J. McCarthy 
North Dakota State University and The 
Pennsylvania State University 
James J. Rhyne 
National Bureau of Standards, 
Washington, D.C. 
and Herbert B. Silber 
University of Texas, San Antonio 
This volume presents both overviews and 
in-depth treatments of virtually every 
aspect of current interest in the rare 
earths. Specific topics addressed include 
zone refining of high purity Ce and Gd 
metals, yttrium purification by solvent 
extraction, crystal chemistry of the 
europium phictides, and catalysis using 
rare earth intermetallics. 672 pp., 1980, 
$59.50 

[ B^THE LANGUAGE OF SCIENCE 

Plenum 
PUBLISHING CORPORATION 

227 West 17th Street, 
New York, N.Y. 10011 

1 I SE T M EI 19 80 - ?ii -I-- 1 111 1 . Llii 1 117 

Circle No. 27 on Readers' Service Card 1178C 12 SEPTEMBER 1980 
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Wrist-Action Shak;er. grows and changes with your needs. laboratory equi pment.g 

"^Here'gs giwhy.lm ll^^c 0The Burrell Shaker can accommodate Gtthewh st 
rom four to tWen -fr Erlen 

The BuTShrreil Wris0t-Action_'Shaker flasks, and with spe clamps a We want youd toknow al f 

duplicaes ahand mixing irl fr as Burrell platform canhold up to eight Write or calllBurrellCorporationandig 
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shaking angl yoe y select. ,Theswirling f s as lar as 2000 t ly tru wrisctin sker 
mton is the key. ..al the6 cotnsavailable. 

are in continuous m.Otion, assuring Woue h url 
fastr, mre cmplee miing.TheWrist*Actiobn.Shaker 
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SWirlg m n isonsistant a The r Sorking 
fspeeydC,:so you ca nlre ce exact:accurately ijnhundredsfinstrial 

operations._. . every time. and clinical laboratories; government a - 
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Newv Tird Edtion-min 25volumes 

K I R - OH M E 
E N C Y C L O P E D i A O F~~~~~~~~~~~" m w 

Vol. 12 due Fall 1980.. .Volumes 13-17 due in 1981 

Excerpts from reviews of New Third Edition: 

"... invaluable.. .should find a place in all 
libraries used by chemists' 
-Microchemical Journal 

"... 'bible' of chemical technologists ... normally 
a part of any library" 
-Electrochemical Progress 

"... initial volume... an excellent start in bringing 
forth new knowledge in composite form" 
". . the quality, accuracy and selection of infor- 
mation is excellent.. " 

-Journal of the American Chemical Society 

"... a whole new encyclopedia. . .well illus- 
trated ... really impressed with the quality" 
-Chemical Engineering 

"Kirk-Othmer is universally regarded as a refer- 
ence work of par excellence. It stands supreme in 
the field of chemical technology.. " 
-The Chemical Engineer 

"... an invaluable source of authoritative 
information.. " 

-Chemical Processing 

Vol. 13 Hydrogen-Ion Concentration-Lasers 
Vol. 14 Latex Technology-Mass Transfer 
Vol. 15 Materials Reliability-Nitrosamines 
Vol. 16 Noise Pollution-Pet and Livestock 

Feeds 
Vol. 17 Petroleum-Plastic Building Products 
Vol. 18 Plasticizers-Pressure Measurement 
Vol. 19 Printing Processes-Reprography 
Vol. 20 Research Management-Size 

Enlargement 
Vol. 21 Size Measurement-Sulfonic Acids 
Vol. 22 Sulfoxides-Thorium and Thorium 

Compounds 
Vol. 23 Thyroid & Antithyroid 

Preparations-Vinyltoluene 
Vol. 24 Vinyon and Related Fibers-Zone 

Refining 
Vol. 25 Index to Volumes 1-24 

Price per volume when ordered individually 
................................. $145.00 

Subscription price per volume .........$120.00 
(Subscription saves approximately 20%) 

i\i J\WILEY-INTERSCIENCE 
a division of John Wiley & Sons, Inc. 
605 Third Avenue 
New York, N.Y. 10158 
In Canada: 22 Worcester Road 

Rexdale, Ontario 
Prices subject to change without notice. 092-1-7741 

For free prospectus, write to Nat Bodion, Dept. 092 800-526-5368 
N.J.: 201-797-7809 

Circle No. 40 on Readers' Service Card 

the y 

PUBLICATION SCHEDULE 
Month 1980 1981 1982 1983 
Feb. 9 13 17 21 

April 10 14 18 22 
August 11 15 19 23 
Nov. 12 16 20 24 

Vol. 25-Cumulative Index due early 1984 
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HIS TORIC 

IS THE SETTING FOR 

O UR HIS TOR Y-MAKING 
RESEARCH 

outhwest Research Institute 
is 471 acres of laboratories, 

test facilities, offices and workshops 
located in historic San Antonio, 
Texas. Our campus has eleven 
operating divisions working in a 
multidisciplinary approach on a 
variety of applied research projects. 
Our staff of 1800 includes 
internationally recognized scientists, 
engineers and support personnel. 

To cover the wide scope of our 
activities, including new projects 
acquired daily, we are in constant 
search of dedicated technical 
professionals who measure success in 
terms of their contributions to their 
chosen fields of science and 
engineering. A BS, MS, or PhD is a 
prerequisite for all professional 
positions. Listed here are areas of 
research for which we are currently 
seeking entry level and experienced 
personnel. 

ALTERNATIVE AND 
SYNTHETIC FUELS AND 
LUBRICANTS DEVELOPMENT 
Positions for engineers and scientists 
with background in: dynamometer 
based fuels and lubricants 
evaluations; fuels analysis; fuel- 
engine interaction; computer 
modeling of fuel production, blending 
and formulation; lubricant property 
measurement and performance; and 
petroleum chemistry and combustion. 

BALLISTICS AND 
EXPLOSIVES RESEARCH 
Researchers with qualifications in 
reliability and vulnerability analysis; 
industrial explosives processes; 
ballistic impact; small ordnance 
systems, structural dynamics and 
finite element methods; and 
manufacturing technology of 
explosives. 

NONDESTRUCTIVE 
EVALUATION 
Scientists and engineers with strong 
backgrounds in: ultrasonics and 
acoustics phenomenon; signal 
processing and imaging; transducers; 
and ASME and ASNT standards. 

STRUCTURAL RESEARCH AND ' 
OCEAN ENGINEERING 
Experienced engineers with 
background in: structural analysis 
and design of ocean systems; finite 
element methods of stress analysis; 
computer modeling; submersibles; 
welding engineering; pressure vessel 
analysis and classical mechanics. 

MATERIALS/METALLURGICAL - - - 
RESEARCH 
Scientists and engineers with 
qualifications in: composite 
materials; adhesive bonding; stress j,li 1t 
corrosion cracking of ferretic and iSB 
austeric steels; failure analysis; 
mechanical testing of materials; and 1 _ . ??-".? 
instrumentation development for : 
material testing including sensor and -^ - 
transducer development. 
As our own operations have 
expanded, we've also been pleased to 
watch our community grow to be the 
nation's 10th largest city. Boasting 
near-perfect weather and a low cost 
of living, San Antonio has proven to 
be a delightful place to live as well as 
to work. 

Make your contribution to the history 
being made at Southwest Research 
Institute. Please send your resu i 
complete confidence to: 
Personnel Dept. No. 284 
Southwest Research 
6220 Culebra Road 
P.O. Box Drawer 28510 
San Antonio, Texas 78284 
or, call collect: 
0-512/684-5111, Ext. 2072 

THE ALAMO: Photo courtesy of the San Antonio Convention and Visitors Bureau. We Are An Equal Opportunity Employer M/F 
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Isotachophoresis - foetthe theory 
and look at the results 

The LKB Tachophor 
This instrument has turned a 
complicated technique into 
simple practice. Yet in spite of 
its simplicity of operation, it 
offers you greater possibilities 
for experimenting with your 
samples than many other sep- 
aration systems. As you can 
see, the results are excellent. 

Some of these results can only 
be achieved by using this 
technique. 
If you are interested in practi- 
cal results, send for our 
Tachophor brochure. If you 
are still interested in the 
theory, we can supply a very 
instructive booklet, free of 
charge. 

Quantify y-globulins in neurological 
diseases with higher accuracy. 

y-globulins A: 
Serum 0.6ul normal human 

I\.~~ I serum + 2 uI spacer solution. 

B: 0.6/1I serum with 
elevated IgG content +2' 2 gi 
spacer solution. IgG 

Analysis of y-globulins related to neurological dis- 
ease as in e.g. Multiple Sclerosis. The speed of assay 
and provision of quantitative information makes iso- 
tachophoresis superior. 
Reference 
Delmotte, P., Science Tools 24 (1977) 33-41. 

The only simple way of purification of 
peptides. 10 minutes instead of days. 

K Peptides 
Arg- Oxytocin 

Vasopressin 

Time 

These two peptides (7 nmoles each) are completely 
separated in 15 minutes. Several small, naturally- 
occurring physiologically-active peptides are now 
prepared for use in medicinal preparations. With 
isotachophoresis you have a very rapid method for 
determining the purity of such peptides. 
Reference 
LKB Isotachophoresis News IN 2 (1977) 
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Analyze the sample without 
pretreatment. 

tamin C. Analysis of vitamin C in 
oaminbc 

. 1.6 1l of a commercially- Ascorbic .--- 
acid I available orange juice; 

the juice was analysed 
" I?.p 

^ directly from the Tetnp \ ep container, without any 
pretreatment. Analysis 
time: 12 minutes! Other 
acids of interest in the 
juice can be analysed 

~~I ~ simultaneously. 
Reference 
Baldesten, A., 
Hjalmarsson, S-G 
and Neumann, G., 
Fres. Z. Anal. Chem. 290 

Time (1978) 148-149. 

Get all nucleotides and other import- 
ant compounds in one single run. 

Nucleotides 

EDTA zone 

Time. min. 

10 1l methanol extract of frog sartorius muscle. All 
the nucleotides are analysed and estimated in one 
single run. Analysis time: 20 minutes. 

Reference 
Gower, D.C. and Woledge, R.C., Science Tools 24 
(1977) 17-21. 

LKB-Produkter AB 
Box 305, S-161 26 Bromma, Sweden 

LKB Instruments Inc. 
12221 Parklawn Drive, Rockville, Maryland 20852 

Tel: (301) 881-2510 

I 

- ? 
? 

U) 

TT 
:D 

In 

::D 



Bty the quality. 
Anti-mouse Thy 1.2 
Anti-mouse Thy 1.2, biotin labeled 
Anti-mouse Thy 1.2, fluorescein labeled 
Anti-mouse Thy 1.1 
Anti-mouse Lyt 1.1 
Anti-mouse Lyt 2.1 
Anti-mouse Lyt 2.2 

Anti-mouse Lyb 2.1 
Anti-mouse Lyb 2.3 
Anti-mouse TL 
Anti-human Ia 
Anti-human T lymphocyte (Lyt 1) 
Anti-murine leukemia virus gp70 
Anti-murine leukemia virus p15 (E) 

Get the consultation free.coffeecup, too) 

When you buy monoclonal antibodies for 
research from New England Nuclear, 
you can be sure they are made and tested 
to the standards of quality traditional in 
our radiochemicals. These hybridoma- 
produced immunoglobulins show excep- 
tionally high specificity and titer, con- 
firmed by assay, with results and other 
technical data included in 
your shipment. 

Then there are the intangible benefits, 
which you can easily make tangible by 
calling us toll free. Our technical staff 
will gladly share with you the experi- 
ence we have gained in building 
this major new product line, 
including the application and 
behavior of monoclonal anti- 
bodies under experimental 
conditions. 

And, oh yes, the coffee cup. It's free when 
you become a customer (and quite appro- 
priate for use during your dialogue with 
our staff). Not for use in humans or clinical diagnosis. 

New England Nuclear 
549 Albany Street, Boston, Mass. 02118 
Call toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, 
Telephone: (06103) 85034, Telex: 4-17993 NEN D 
NEN Canada Ltd., 2453 46th Avenue, Lachine. Que. H8T 3C9, 
Telephone: 514-636-4971, Telex: 05-821808 

First let us have your name, so we 
can send you current product 
information and place you on our 
mail list, which guarantees that you'll 
be kept apprised of new developments. 
We intend to make this the finest and 
widest line of monoclonal antibodies 
available for research use. Please circle the 
inquiry number, or write. 
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Personal privacy. 
Everyone wants it. Everyone believes in it. And with so much personal 

information being stored in computers and other files, it's been of continuing 
concern to us at IBM. 

So, a number of years ago we began to examine how personal 
information was being handled in our own house. 

Actually, our record was pretty good. But it wasn't perfect. 
We discovered that we were collecting some information about people 

which didn't really relate to their jobs. And we concluded that one excellent 
way to protect people was to collect less information about them. 

So, we purged our files of non-essential 
data. And we stopped asking job applicants A feyeas ago The Harvard Business Reviewpublishedan examination ofthe 
things such as age, where a spouse worked, program to safeguardpersonalprivacy 

.cre'dit^~~ ?reference~ J~ inside IBM. Ifyou 'd like a copy, write to: credit references, etc. JohnRankine 
We ask only what we need to know to Privacy, IBM, Box457 

Armonk, New York 10504 
run IBM, and only people who need to .Yr 15 

know it can see it. Information that's stored in computers is further 
protected by electronic safeguards built into the system. 

What we've done so far isn't the answer for everyone. 
But it begins to deal with the question. 

16 S.2 
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Karl Marx Was a City Boy 
Although the Soviet invasion of Afghanistan has been widely perceived as 

a show of strength, it has drawn attention to a major Soviet weakness-a 
growing dependence on foreign grain. The decision by President Carter to 
embargo grain imports to the Soviet Union underlined this vulnerability. 
The harsh reality is that the Soviet Union, once a leading grain exporter, is 
losing the capacity to feed itself. 

Historically, the U.S.S.R. was the breadbasket of Europe. As recently as 
the late 1930's, net grain exports from the Soviet Union and Eastern Europe 
averaged 5 million tons a year-exactly the same as those from North 
America. Since then, the food balance has slowly shifted and the Soviet 
Union has become a food-deficient country. During the mid-1970's, grain 
imports by the Soviet Union averaged 9 million tons a year; by the end of 
the decade, they had climbed to some 20 million tons a year. The Soviets 
had originally planned to import 34 million tons in 1980-the largest amount 
in the history of any country. 

The Soviet agricultural problem is twofold, with each part compounding 
the other. They have inherited a relatively poor piece of agricultural real 
estate, and they have designed an agricultural system that is close to being 
the worst imaginable. Agriculture in the U.S.S.R. is handicapped by low 
rainfall and a short growing season. The shortage of well-watered, fertile 
land is a handicap, but not an insuperable obstacle. It might explain why the 
Soviet Union is not the leading food exporter, but it is not a sufficient ex- 
planation of why it is importing so much grain. Japan, for example, is also 
poorly endowed with agricultural resources, yet with 3 million hectares of 
land in grain, it manages to satisfy the needs of its 110 million people for 
rice, and have some left over for export. The Soviet Union, with 260 million 
people, has 122 million hectares in grain. 

The more serious problem facing the U.S.S.R., and the one it appears 
least able to cope with, is the inefficiency of its agricultural system. The key 
link between the efforts of people who work the land and the reward for 
those efforts is weak. Soviet agricultural collectives and giant state farms do 
not begin to approach the productivity of the family farm system that domi- 
nates Japanese and U.S. agriculture. 

A group of young American farmers, who recently returned from living 
on Soviet collective farms on an exchange program, were amazed to see 
workers leave their tractors promptly at 5 o'clock, regardless of the circum- 
stances. Planting could be weeks behind schedule or a harvest could be 
threatened by a coming storm, it made little difference. The mentality was 
that of factory workers leaving their shifts, not that of farmers. This would 
never happen in Kansas or Iowa. Farmers in the United States would, if 
necessary, work around the clock to get their corn or soybeans planted. 
Everyone-husband, wife, and any children old enough to handle the equip- 
ment-would take a turn. 

The lack of deep personal ties to the land has also led managers of state 
and collective farms to exploit the soil in order to meet short-term produc- 
tion quotas and advance their own careers. The widespread loss of topsoil 
and the associated loss of inherent productivity may help to explain why 
returns on the heavy investment in agriculture are so disappointing. Thane 
Gustafson, a Soviet scholar at Harvard, explains that Soviet efforts to ex- 
pand food production must now reckon with "50 years of neglect that have 
left a legacy of badly damaged soils." 

The combination of a relatively poor agricultural resource endowment 
and one of the most inefficient agricultural systems yet devised helps ex- 
plain the failure of Soviet agriculture. It virtually guarantees a gap between 
food consumption and agricultural output. The factory-style organization of 
agriculture into state farms and large collectives may sound like a good idea, 
but it does not work very well. Karl Marx was a city boy, and his origins are 
evident in the shortcomings of Soviet agriculture.-LESTER R. BROWN, 
President, Worldwatch Institute, Washington, D.C. 20036 
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For signal measurement and analysis... 

How to capture transient pulses 
from 10 milliseconds to 10 nanoseconds 
with Biomation digital waveform recorders 
No other instrument on the market gives you transient 
capture with the kind of convenience, speed and resolu- 
tion you get with a Biomation waveform recorder. You can 
stop a fast one-time or low-rep-rate signal, store it in digi- 
tal form in semiconductor memory, and retrieve it undis- 
torted for precise measurement and analysis. You even 
get the critical "leading edge" information missed by 
storage scopes, so you can study conditions leading up 
to your event. Feed the stored digital data into your com- 
puter system for automated analysis. Or convert it back 
to analog for display on a CRT screen or strip chart 
recorder. 

New Biomation Model 2805 is expandable for processing 
up to 8 signals at one time. Also available are the fully- 
programmable Model 8100, the high-speed Model 6500 
with 2-nanosecond sample interval, and the precision 
Model 1010. 

Typical research applications: 

At left, the 12-ns pulse and leading edge information were 
captured with a Biomation Model 6500, sampling at 2-ns 
intervals. Each scope division represents 20 ns. Signal at 
right was captured by the precision Model 1010. Each 
division is 20 ps wide. 

Here's how the waveform recorder fits into your data 
acquisition system: 

Waveform Recorder 

Trans- 

/ ducer 

Event A Event Ana 
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A/D 1oioi Digital 0 1 0 1 D/A 0 
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memory 011 
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KINETIC CHEMISTRY-Mass 
spectroscopy/Fluorescence / 
Pulse radiolysis/Flash 
Photolysis/NMR/S topped 
flow/ T-jump 

LASERS-Pulsed lasers/Laser 
fusion / Luminescence/Laser- 
plasma interactions/Laser 
communications/ LIDAR 

BALLISTICS-Weapons 
research /Explosives testing/ 
Shock tube physics 

I l 
ELECTRICAL /ELECTRONICS- 
HV design & testing/Analog 
circuit design/Automated test 
systems/ Energy conversion / 
Telecommunications 

ULTRASONICS-Sonar/ 
Acoustic emission/Body- 
scanners /UNDT 

AEROSPACE-Ordnance 
testing/Electrical subsystem 
simulation and test 

Choose the features you need. 
The broad line of Biomation waveform recorders offers 
you exclusive features like simultaneous recording on 2, 
4, 6 or 8 channels. Super-fine resolution, with data 
sampling as fast as 2 nanoseconds, to let you see the de- 
tails of fast-changing signals. High-capacity memory for 
storing up to 4100 data samples. Full programmability so 
your computer can remotely control signal capture and 
output for automated testing and experimentation. 

Which one fits your application? Call us collect. 
For help in selecting the waveform recorder that meets 
your price/performance needs, call collect and ask for 
Chris Somers, Product Group Manager, or for Waveform 
Recorder Applications. Gould Inc., Santa Clara Operation, 
4600 Old Ironsides Drive, G 
Santa Clara, CA 95050. L 
(408) 988-6800. An Electrical/Electronics Company 
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