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A bird watcher's guide to 
-Amoco's environmental efforts. 
The harmonious coexistence of the energy 
industry and the natural environment is being 
proved at Amoco's Casper, Wyoming refinery 
Biological management has turned a waste water 
pond into the state's most prolific habitat for 
birds and other wildlife. The refinery's fresh water 
effluent has decreased the pond's alkali content 
from 20,000 parts per million to 7,000.This 
remarkable improvement in water quality has 
created an ecosystem that supports more ducks 
and geese than anywhere else in the state. 

The Audubon Society monitors the pond and 
now catalogues a wide variety of bird species- 
including grebes, geese, eagles, swans, and the 
rare Sabine's Gull-not found in the area before 
construction of Amoco's refinery. 

This Wyoming wildlife habitat is a real example 
of how Amoco can supply energy to help meet 
America's needs while preserving the environment. 

You expect more from a leader. 
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Severe soil erosion in a community 
along Brazil's Transamazon Highway. 
Because of the broken terrain and tor- 
rential rainfall, soil erosion is a major 
constraint on the agricultural develop- 
ment of the colonization scheme. Note 
the bright red earth which is derived 
from weathered basalt. See page 755. 
[Nigel J. H .  Smith, University of Flori- 
da, Gainesville 3261 11 



Reddy Chirra improves his vision with 
an Apple. 

used 
Reddy is an optical engineer 

to working for big companies 
r 

who's 
and using big 

maintrames. 
But when he started his own consulting 

business, he soon learned how costly mainframe 
time can 
Personal 

be+ So he bought himself a 48K Apple I1 

And, like thousands of other engineers 
u 

and scientists, quickly learned the pleasures of 



cutting down on shared f l  1 1 time 
own tam~er- roof data base. A 

Hi; ~ b l e  can handle " 
formulas wi&up to 80 vark 4 

ables and test parameters on 
- 3 0  dif6erent optical glasses. 

He can even use BASIC, FORTR 
Pascal and Assembly lan ages. 

And Apple's HLR S graphics come in 
handy for design. 

IY 
Reddy looked at other microcomputers, lur 

chose  ADD^^ for its in-de~th document&ion. - 
A A 

reliabilitv and ex~andab&tv. 
Y ~ U  can up to 6 4 ~  RAM in an Apple 11 

Up to 128K RAM in our new Amle III. And 
A A 

thire's a whole family of compatible peripherals, 
including an IEEE-488 bus for laboratory 
instrument control. 

Visit your au 
out how far an Apple can go 
technical a~~lications. 

Itll cKange the way you see things. 

The personal computerb! 

find 

For the admized dealer nearest you, call (800) 

I 
California, call (800) 662-9238. Or write: Apple Corn Inc., 10260 Bandby Dr., Cupertino, Cli 9501~ 
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EDGE 
#l in a series ofreports on new technology f?omXerox 

A bout a year ago, Xerox  introduced the Ethernet 
network-a pioneering new development that 
makes it possible to link different oflce machines into 
a single network that5 reliable,flexible and easily 
expandable. 

T h e  following are some notes explaining the 
technological underpinnings of'this development. T h e y  
are contributed by Xerox research scientist David 
B oggs. 

The Ethernet system was designed to meet 
several rather ambitious objectives. 

First, it had to allow many users within a 
given organization to access the same data. Next, 
it had to allow the organization the economies 
that come from resource sharing; that is, if 
several people could share the same information 
processing equipment, it would cut down on 
the amount and expense of hardware needed. In 
addition, the resulting network had to be flex- 
ible; users had to be able to change components 
easily so the network could grow smoothly 
as new capability was needed. Finally, it had to 
have maximum reliability-a system based on 

' 

the notion of shared information would look 
pretty silly if users couldn't get at the information 
because the network was broken. 

712 

Collision Detection 
The Ethernet network uses a coaxial cable 

to connect various pieces of information equip- 
ment. Information travels over the cable in 
packets which are sent from one machine to 
another. 

A key problem in any system of this type is 
how to control access to the cable: what are the 
rules determining when a piece of equipment can 
talk? Ethernet's method resembles the unwritten 
rules used by people at a party to decide who 
gets to tell the next story. 

While someone is speaking, everyone else 
waits. When the current speaker stops, those who 
want to say something pause, and then launch 
into their speeches. If they collide with each other 
(hear someone else talking, too), they all stop 
and wait to start up again. Eventually one pauses 
the shortest time and starts talking so soon that 
everyone else hears h m  and waits. 

When a piece of equipment wants to use 
the Ethernet cable, it listens first to hear if any 
other station is talking. When it hears silence on 
the cable, the station starts talking, but it also 
listens. If it hears other stations sending too, it 
stops, as do the other stations. Then it waits a 

SCIENCE, VOL. 214 



random amount of time, on-the order of micro- Transceivers. These are small boxes that 
seconds, and tries again. The more times a insert and extract bits of information as 
station collides, thdonger, on the average, it 
waits before trying again. 

In the technical literature, this technique 
is called carrier-sense multiple-access with col- 
lision detection. It is a modification of a method 
developed by researchers at the University of 
Hawaii and further refined by my colleague Dr. 
Robert Metcalfe. As long as the interval during 
which stations elbow each other for control of 
the cable is short relative to the interval during 
which the winner uses the cable, it is very 
efficient. Just as important, it requires no central 

n 

control- there is no distinguished station to 
break or become overloaded. 

The System 
With the foregoing problems solved, 

Ethernet was ready for introduction. It consists 
of a few relatively simple components: 

Ether. This is the cable referred to earlier. 
Since it consists ofjust copper and plastic, 
its reliability is high and its cost is low. 

they pass by on the cable. 
Controllers. These are large scale inte- 
grated circuit chips which enable all sorts 
of equipment, from communicating type- 
writers to mainframe computers, regardless 
of the manufacturer, to connect to the 
Ethernet. 
The resulting system is not only fast (trans- 

mitting millions of bits of information per 
second), it's essentially modular in design. It's 
largely because of this modularity that Ethernet 
succeeds in meeting its objectives of economy, 
reliability and expandability. 

The system is economical simply because 
it enables users to share both equipment and 
information. cutting: down on hardware costs. 

0 

It is reliable because control of the system is 
distributed over many pieces of co&unicating 
equipment, instead of being vested in a single 
central controller where a single piece of mal- 
functioning equipment can immobilize an 
entire svstem. And Ethernet is exvandable 

I I 

because it readily accepts new pieces of infor- 

EL mation processing equipment. 
This enables an organization to 
plug in new machines gradu- 
ally, as its needs dictate, or as 

technology develops new and better ones. 

About The Author 
David Boggs is one of the inventors of 

Ethernet. He is a member of the research staff 
of the Computer Science Laboratory at Xerox's 
Palo Alto &search -- 

Center. 
He holds a 

Bachelor's degree in I 

Electrical Engineer- 
ing from Princeton L- 
University and a 
Master's degree 
from Stanford 
University, where 
he is currently 
pursuing a Ph.D. 

XEROX 
XEROX@ and Elhernet are trrdcmrrks of XEROX CORPORATION. 
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NEW 
DNA Sequencing tion ation 
This system follows the Maxarn- This system provides all the compo- PIOW PLolhe [3M 
Gilbert procedure a s  published in 
Methods in Enzymology and 

nents necessary to perform eukaV- N E N ~  in vitro protein translation otic cell-free transcription. It 
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cle. It is suitable for sequencing 
DNA labeled with our 3' or 5' End 

from Hela which the ally reliable and reproducible. &ese 
synthesis of mRNA precursors when systemare with e i m  

Labeling Systems ahd includes all provided with an exogenous DNA Methionine, L-r3%- or Leucine, 
reagents necessary for the four containing a promoter for recogni- L-[~H]- w -line, L-[~H]- 
base specific cleavage reactions. ,, . tion by the polymerase. This RNA tracers. Ail three utilize an extract of 
Sufficient material is provided for at  2 
least fifty of each reaction. 
The following c o m p n e n b  are 
included: 
Dimethyl Sulfate 
Hydrazine 
Piperidine 
Piperidine Formate 
Ferric Chloride 
Sodium Hydroxide 

Each new lot of components is 

Ordering infoma2ion: 
NEK-OUl (Met [Y3]) (100 F ~ W )  
NEK-80SA (ind. *a m1 lymte) 
NEK-001B (tracet shipped as nee& 
NEK-002 (Leu [3H]) (100 reactions) 
NEK-002A (incl. extra ml lysate) 

EK-013 (Pro [W (20 reactions) 
EK-013A (100 ~ t ~ ~ t i ~ r n )  
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11.500 rpm ) On both models, a safety Ild lock prevents o p ~  
w~ th  the top op 

For l~ te ra t~  
Instruments Ir igue 
Road Westbur" I I ,ago, or call 5161334-7500 In Canad9 

-off. 
lenient ar han previ - ous mod els, 

Jless 
i d  more c 

i for 
tandard 
~ b e S  uslr 
hnc 

en. 
Ire, write: 
IC. ,  Subs 
. < r  h I V  i i C  

Eppend 
idiary of: 

orf Divisi 
Sybron C 

on. Brink mann 
~ n ,  Canti; - orporatic 

-- - - 

Brinkr 

sc.. the timer--'- 

RON Brinknnann 
nformation circle reader service number 220 
emonstration circle reader service number 221 

For i 
For a d 
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mbes and ";$n (#ZBalO) 16 ml. polystyrene/plug s 
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1st a few years ago no one would have believed that a fraction collector like Su~erRac  
could exist. Most researchers were used tc nt-volume an - 
collectors - with level-sensors a t  best. 

Many were resigned to a compromise ueLweerl r - e s u r u ~ r o r ~  arlu Lrle  elllcrenL use or 
llection vessels. 

SuperRac will change 
To begin with, SuperRac has built-in slope detection. Unlike a simple level sensor. 

I their 

-- L - A - .  

consta 

---a- --- 

Saks in' :uts peakspat their true beginnings and ends.-YOU can even collect unresolved pe 
?ll-resolved fractions . . . and you never need to worry about baseline drift. 

SuperRac also diverts uninteresting eluate to a-waste trough - via a valve - 
so you use fewer test tubes. 

SuperRac's memory stores five different cl 
' xtion procedures that  you can recall a t  the touc 
f a  button. It has nine time windows allowing 
.ou to limit collection to interesting parts of  your^ 

romatogram. 
SuperRa~ mpens; lr 

ymmetric peaKs ana  pea^-wiatn broadening aur- 
ing an isocratic elution. And ;o run the 
pump for a specified time aft' I to clean 
and equilibrate the system. 

Ask your local LKB distributor for 
tbrmation on the new SuperRac. He'll g 1 
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1lly co: - 1.1 

ates fo 
1 

c auto 
1 

i t  cont 
er a co 

;hues I 
llectioi 

more 
ive yo1 
lnnr 

Cin 

- ..,n 

cle No. 170 on Readers' Service Carl 

Tel. 08-98 0 
les office: L1 
Middle East). 

0 40, telex 1( 
KB Instrume 

Copenhagen 

Head 
Rock% 
Tel. I 

Produkter AE 
852. Tel. 30 
telex 264414 

I.  Box 305. E 
11-881 25 10, 
. Other sale! 

i-161 26 Bron 
telex 230 89 
: offices In. 

m a ,  Sweden. 
682. UK sa 
Athens Ifor 

1492. Main L 
nts Ltd., 23 
, Ghent, Tht 

IS sales offic~ 
2 Addington 
? Hague, HOI 

?: LKB Instn 
Road, S. Crr 

ng Kong, MI 

Iments, Inc. 
)ydon, Surrej 
~nich,  Paris, 

12221 Parkla 
i CR2 8YD. 
Rome. Turk~ 

wn Drive, 
England. 

I ,  Vienna. 

oIr1ce: LAB- 

rille, MD 20 
01-657 8822, 



"W've dedicated our lives 
to science? 

"If you've been looking for a highly versatile yet inexpensive way to 
com~uterize your scientific or industrial research oroiects. look no further. 

''we are the Vector 2 Series of technical comp;t& systems. And we 
are solely dedicated to serving your needs when you want an affordable 
system that can very easily adapt to ever-changing requirements. 

"Our designers gave us more modularity than any other systems of our 
kind. In particular, they gave us a full 18-slot card cage and incorporated 
two industry standards- the S-100 bus and the CP/M operating system. 

"So you can configure and reconfigure us very quickly and easily to 
be whatever you need us to be. And if you're on a tight budget, you need 
this kind of modularity. Simply because it's the only cost-effective way 

"Vector also offers five sophisticated special-purpose boards: a video 
digitizer, a high resolution graphics board, a precision analog interface, 
a PROM/RAM board, and a clock/calendar board. Plus there are literallv 
hundreds of high quality S-100 boards available industry-wide that allow 
you to add virtually any interface or control capabilities you desire. 

"Thanks to Vector's user-oriented approach to system design, we each 
come equipped with excellent software development tools, including an 
easy-to-use program editor and debugger. That's also why we support all 
the major high-level languages- PASCAL, APL, FORTRAN, COBOL, and 
BASIC. Because if you're automating a project, you can't get your money's 
worth if you spend all your time developing software. Of course, if soft- 
ware development is your primary goal, we help you get it done fast. 

"To round out our dedication to science and industry, project managers 
can make excellent use of Vector's powerful MEMORITE" word processing 
and ExecuPlan" software packages to aid in documentation and in keeping 
tight control over project costs. After all, to ignore research management 
is to sharply limit the versatility and cost-effectiveness of any system. 

"And to make sure we give you the dependable assistance you're look- 
ing for, we're supported by a network of 400 dealers world-wide. So when 
you need help, it's never far away. 

"The Vector 3100 and 3105 both include a CRT terminal and a CPU 
with a fast 7MHz Z80Ba processor, 64K RAM, and an 18-slot chassis. The 
3100 has two 630 Kbyte floppy disk drives and costs only $5795. The 
3105-which includes the industry's first implementation of a 5 Mbyte 
5" Winchester hard disk drive plus a single 630 Kbyte floppy-can be 
yours for as little as $8495. 

"For more information and your local dealer, call us at (805) 499-5831 
or (800) 235-3547. In California, call (800) 322-3577. Or write to us at 
500 North Ventu Park Road, Thousand Oaks, CA 91320. 

"At Vector, we've made a science of giving you the ultimate in versa- 
tility at a price you can afford." 

Vector Graphic, Inc. 

cAlMPmERS FOR THE AMTANCEMENT OF SOCIETY. 
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Want to add line &mwbgs and 
charts to the page? NO PROBLEM 

The No Problem concept . 
Most typewriters-even many of the To begin with, the No problem 

l e s t  electronic models-rrre-hi&dto typewriter speeds up the typing o + w r  
basic typing. 

But the Lanier No Problem 
Electronic Vpewriter is 

Changes and corrections are madc 
right on the screen. So no whiteouts 
No retyping. No false starts. Whole 

pm""P hs can be moved with the 
touch o afew keys. 

Letter quality printing is done at UD 
to 540 words per minute. 



With the No Problem typewriter, 
one typist can now do work as fast as 3 
or 4 people using ordinary electric 
typewriters. 

Plus, the basic intelligence for the 
No Problem typewriter is contained on 
No Problem Smart Discs!" So future 
functions and improvements can be 
added with new Smart Discs as they 
are developed. 

One typewriter or a shared system 
The No Problem Shared SystemTM 

offers you even greater typing 
capabilities. 

The No Problem Shared SystemWadds 
new capabilities to the already 
versatile No Problem concept. 

The heart of the system is the Central 
Memory Unit. It can store up to 30,000 
pages, giving you lower storage costs 
per page, and eliminating the need for 
typists to handle numerous discs. 

You can start with one or two 
typewriter stations connected to the 
Central Memory Unit, and add 
typewriter stations or printers as your 
needs increase. 

There is also an attractive economic 
factor in sharing printers and other 
equipment. 

Advanced features 
Consider the old method of 

incorporating complex mathematical 
equations into your copy: leave the 
space blank, then hand letter them in 
after the page was typed. Or, you could 
run to the photocopier, then "cut and 
paste." 

With the No Problem Shared 
System, you can incorporate and edit 
virtually any equation you may 
encounter - right on the screen. It will 
display 256 direrent characters, 
including Greek and math symbols. 

Line drawings can be constructed on 
the No Problem screen, too. 

The No Problem Shared System 
automatically selects left, right or 
center page position for numbers, and 
chapter names on even and odd pages. 
Repagination automatically updates 
section numbers to accommodate your 
additions and deletions. 

The No Problem 
Electronic Typewriter 

It does more than just type. 

Clrcle No 119 on Readers' S e ~ l c e  Card 

Advanced editing automatically 
positions footrlotes on the proper page. 

And the printing of the No Problem 
Shared System approaches typeset 
quality and flexibility. Proportional and 
bold printing, to fit any format or width, 
is easily done. Even in two typestyles 
and two colors on the same page at the 
same time. 

Most of all, the No Problem Shared 
System can improve your cost1 
performance ratio dramatically with its 
increased workpower. 

Modular design protects your 
investment 

You can add Shared System 
typewriter stations, standalone No 
Problem typewriters, printers and 
Smart Discs to your office at will. 

So your investment will continue to 
be a money-making problem solver as 
long as you own the equipment. 

The No Problem demonstration 
Your Lanier representative won't 

waste your time with a memorized 
sales pitch. 

We would rather show you how No 
Problem typing can solve your 
problems. 

Send us this coupon and we'll call 
immediately to set up an appointment. 
Or call toll free(800) 241-1706. 

I Except in Alaska or Hawaii. In Georgia, call 
collect (404) 32  1- 1244. 

I Want to see Lanier No Problem typing in 
I action? N O  PROBLEM. 
I Send us the information below and a 
I Lanier representative will call for an 
1 appointment. 

I Name Title 
I 

Phone 

I Best Time To Call 
I 

I Address County - 

I City S t a t e z i p -  
I What kind of typing or word processing 
I system are you using now? 
I 
I Lanier Business Products, Inc. I ! 1700 Chantilly Dr. NE, Atlanta, GA 30324 1 
I tiov. i 3 ,  1981 5ci. Mag. 
I 0 1979 Lanier Buslneas Products, Inc 439 E K I  I 
L ,,--,------ ------J 

13 NOVEMBER 1981 



"Giw me a few h r s  with that 
fluorescent commund and I'll 

tell you what it hail forbreakfast." 
"There're a whole lot of fluorescent compounds. 
And our new Pulsed Sin le Photon Fluorescence 

Lifetime Instrumentation ( d SP FLI) from PRA helped 
us learn a lot about some of them 

T b  we couldn't learn by conventional techniques. 
Even with phase shift lifetime measurements. Like the 
kinetics of excimer and exci lex formation. Solvation 
and protonation of the excit state. Hydrogen bondmg. 
To name just a few. 

d 
You see, to do kinetics you have to be able to 

Our Fluorescence Lifetime Instnunentation. 
A new tool for the chemist. 

spectroscopically se arate more than one fluorescent 
s ecies (e.g. solvate 1 and unsolvated). Species whose 
Ruoescent spectra often overlap and are not easily 
separated. 

PSP FLI distinguishes these species on the basis of 
fluorescent decay curves. It can separate a complex 
fluorescence decay process into its components, even 
multi-ex onential and non-exponential ones. 

And t R at's not all. 
With PSP FLI, you can do time resolved emission 

spectra (TRES) and emission anisotropies (TREA). 
And that helps analyze a whole spectrum of other 

processes ran ing from intramolecular vibrational 
relaxation an d electron ejection to conformational 
chan es in proteins and rotation of membrane 
ligan%s. 

Our new PSP FLI from PRA is a great new tool. 
It's not a replacement for all of ow other instrumen- 

tal techniques, but it sure is a welcome addition" 
For more about PSP FLI, contact 

PRA, 100 Tulsa Road, Oak Ridge, 
Tennessee 38730, (615) 483-3433. 

BBT INSTRUMENTER, Ballerup, Denmark. 02/66 02 08; INSTRUMAT S.A.R.L., Orsay, France (6)928 27 34; AMKO GmbH, Tornesch, Germany, 0 41 22-51061; 
THE G.G. FORUM, Thessaloniki. Greece, 031 527.039; ISRAMEX, Tel Aviv, 248213-4-5, DAlNI SEIKOSHA, Tokyo. (03) 682-1111; ELCHEM, Den Haag, 
Netherlands, (070)837675, ROFIN, Egham, UK, (07843)7541/4. 
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Where biiogical problems find answers, 

~~ - - 
Two new ~nslrumenls lrom Var~an /he VISTA Chromatography Ser~es w~ lh  the 401 Dala Systemand /he DMS 90 UV-VI~ Spectropholomeler. 

Life scientists have trusted Varian instruments for decades- @LC: Separate proteins by m ~ l e ~ ~ l a r  size 
and for good reasons. The new Varian HPLC System for protein and peptide 
First, Varian offers the widest range of research and analytical chromatography gives you complete molecular-size exclusion, 
instrumentation available today; so you can select state-of-the- anion exchange, and reverse-phase capabilities. For example, 
art performance to suit the needs of your laboratory. Second, you can separate proteins with a wide MW-range in minutes, 
Varian puts the operator first by making ease and speed of with excellent recovery of protein mass and enzyme activity. 
operation a design commitment; you benefit from the Circle No. 65. 
increased productivity. Most important of all, you can rely OUv-Vis: Measure enzyme activity at 0.0005 A/min 
on the accuracy of your results; they carry the authority of The new easy-to-operate Cary 219/210-PLUS 
long-standing leadership in scientific instrumentation. Spectrophotometerl Computer System offers fully computerized 
In other words, we've earned the trust. And intend to keep spectrophotometry. All experimental data are accurately 
earning it. collected, processed, and reduced to give you final results 
The results you see here are examples of answers found to automatically. The superior optical performance that's part of 
problems in the biosciences-from instruments designed to the Cary tradition accommodates low enzyme activities just as 
make them all seem routine. easily as highly turbid samples. Circle No. 66. 

0 LC: Analyze nucleic acid constituents @ UV-Vis: Do derivative spectrophotometry 
The separation of nucleotides, nucleosides, and bases shown at the touch of a button 
was achieved in a single run in less than 90 minutes. The three- A derivative Spectrum enhances spectral detail like the 
solvent capability of the Model 5000 Liquid Chromatograph shoulders on this BSA spectrum, and they are easy to do with 
was used to sequentially program two gradients. Flow the low-cost OMS 90 UV-Vis Spectrophotometer! Just touch 
programming was used to separate bases and nucleosides a button, and the microcomputer calculates true wavelength 
at a reduced flow during initial solvent gradient. derivative data-both first and second derivative. Circle No. 67. 

The Model 5000 is fully compatible with the new VISTA 401 0 AA: Measure electrolytes in tissue, cells, and fluids 
Chromatography Data System With the new Varian AA-875 Atomic Absorption Spectrophotometer, 
Circle No. 63. vou can studv toxicitv. nutrient and metabolic activities. and 

@ LC: Identify and purify peptides 
With the Model 5000, peptide species differing in only a single 
amino acid are sharply separated by reverse-phase 
chromatography. Circle No. 64. 

ihe therapedtic effects of some 67 elements. This 
AA spectrum shows a typical determination of chromium in 
urine, using the Carbon Rod Atomizer accessory. Sample 
volumeis 2 0 ~ 1 .  Sensitivity: 6 pg Cr in the urine matrix; 
precision: 10-20% RSD at 1 pg/24 hr sample level. Circle No. 68. 

SCIENCE, VOL. 214 



you'll find Varian instruments 

@ EPR: Study RBC internal viscosity The easy-to-read printout includes peak names, run conditions, 
In spin label studies of slow molecular motion, like investiga- and quantitative chromatographic data. All can be stored on 
tions of red-blood-cell internal viscosity and the effects of a floppy disk for instant retrieval and precise reproduction of 
chemotherapy on membranefluidity, thesaturation-transfer EPR the analysis. Circle No. 70. 
(ST-EPR) experiment has been proven extremely useful. 
The Varian E-150 Induction EPRAccessory now brings high @ NMR: Elucidate peptide structure 
sensitivity to dispersion ST-EPR, which makes it possible to use The exceptionally sophisticated software of the XL-200 

90°-out-of-phase first-harmonic (p ' )  detection. This Superconducting NMR Spectrometer gives the researcher a 
technique offers easier interpretation and simulation and makes high dynamic range and unsurpassed data processing 
spectrometer adjustment less critical. capabilities. 
Using the E-150 accessory the full rangeof reflection and induc- The XL-200 spectrum shows arginine 
tion E P ~  experiments available at the flick of a switch, vasotocin in 90% H20/10% D20, using 32-bit double-precision 

allowing the scientist to select those parameters that acquisition and floating-point Fourier transform. Direct time 

optimize spectral sensitivity to slow molecular motions ( 1 0 ~  averaging allows automated variable-temperature experiments 

>7, > 1 0-Qec). Circle No. 69. to be performed without resorting to organic solvents or 
presaturation of HzO. You can observe temperature 

GC: Identlfy bacteria by methylated fatty acids dependence of NH proton shifts and determine vicinal NH-CH 
Superb resolution achieved with the fused-silica capillary spin couplings-information which can help you determine 
column on the Model 3700 Capillary Gas Chromatograph and peptide Structure in aqueous solution. Circle No. 71. 
the data presentation capabilities of the VISTA 401 Chrorna- To have a representative contact you about any Varian 
tography Data System make bacteria fingerprinting a routine instrument, Circle No. 312. 
procedure. 

ForIm~l.tea8rl.tamecontact: Florham Park, NJ (201) 822-3700 Park Ridge, IL (312) 825-7772 Houston,TX (713) 783-1800 
Los Altos, CA (415) 968-8141 * Or write 611 Hansen Way, Palo Alto. CA 94303. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 
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RS/1 is an Electronic Notebook 

Now there's research software 
so simple it requires essentially 
no programming experience. 

RS/1 converts any PDP-11. or 
VAX* into a complete data pro- 
cessing center right in your lab. 

The system employs only 
English-language commands 
and familiar research constructs. 
Use RS/l a s  a n  electronic 

notebook to store data. As a cal- 
culator for statistics-analysis of 
variance, curve-fitting, nonpara- 
metrics, and more. RS/1 even 
plots graphs and histograms of 
presentation quality. Plus, it 

system's convenient dialog struc- 
ture with s~ec i a l  procedures. I 

I 
RS/1 also comes complete. In 

a short time our on-site training 
and full documentation program 
can have you performing the 
kinds of data management and 1 
analysis pictured here. 

The Research System. Simple, 
straight-forward and remarkably 
cost-effective software. Discover 
today how it can help you spend 
more time doing research and 

RS/1 Plots Gra~hs less time waiting for the results. 

RS/1 is a Calculator 

For more information, call: 
(617) 491-8488. Or return the 
coupon below. 

RS/1 is Programmable 

For the scientist who 
doesdt want to be a programmer. 
r---- BBN ~ e s ~ r c h  Systems---- 1 
I Bolt Beranek and Newman, RS/L Marketing, 10 Moulton St., Cambridge, MA 02238 ( 

I want to know more about The Research System: 
Please send me your information kit. 
Please have your representative call. 

Name 

Company Title 

Address 

City State Zip 
Telephone Ext. 

J 
PDP-11 and  VAX are registered trademarks of Digital Equipment Corporation. 
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GOWITH 
THE 
LEADER 
Buy the American Weigh. 1 ThesenewBrainweighmbalances 
provide unmatched value and flexibility 

v -in the school, in the laboratory, on the 
production line. They offer advanced 
microprocessor technology and the strict 
attention to quality that you've come to 
expect from Ohaus. 

We have listened carefully to users, 
7 and designed in the most wanted oper - 

ating features. You'll get precision that 
matches your task, and the convenience 
and operating simplicity you require 
-at a very affordable price. 

Model B 3000 D- Universal Appli- 
cation. Dual 30001300 g capacity and 0.11 
0.01 g readability. $1,895. 

Model B 1500 D- Economical 
Dual Range. Two balances in one, with 
15001150 g capacity x 0.110.01 g readability. 

$1,595. 
Model B 300 D- Milligram Reada- 

bility. Dual range 300 g x 0.01 g or 30 g 
x 0.001 g. Complete with draft shield. 

$1,795. 
Model B 5000- High Capacity Pre- 

cision. 5000 g capacity, 0.1 g readability, 
and 6.5" pan. $1,695. 

Model B 1500-Simplicity with 
Microprocessor Reliability. 1500 g capac- 
ity with 0.1 g readability. $1,395. 

Model B 500-Extra Range With 
Two Place Accuracy. 500 g capacity and 
0.01 g readability. $1,695. 

Model B 3 0 0 T w o  Place Readabil- 
ity at Low Cost. 300 g capacity and 0.01 g 
readability. $1,395. 
Ohaus-The American Weigh. 

Put any one of the new Brainweigh 
electronic balances against any other bal- 
ance regardless of price or manufacturer. 

You'll be impressed with our brand of 
American ingenuity. Send today for com- 
plete descriptive literature on the full line 
of Brainweigh balances. Or call us and 
. . .Ask for Ohaus. 

Ohaus Scale Corporation 
29 Hanover Road. Florham Park. N. 1. 07932 
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Now 
ltration 

preassembled and presterilized, ready for immediate use. 
After filtration, you can easily snap the cup of this analytical unit from its receiver. Then 

retrieve the membrane with sterile forceps for analysis or culturing. There's no cleaning, preparation, 
or sterilizing required. Uncomplicated design helps avoid error and am&da&ibn. Beth the 
analytical filter unit and our new filter funnel are compIete, disposable membrane filter systems, 
designed for your convenience. 

Save time, trouble and money. YOU can order the Nalgene Wytieal Filter Unit (Type A, 
Cat. No. 130) and Filter Funnel (Type AF, Cat. No. 140) from a single source-your lab supply dealer. 

Free These are only two of our many new analytical and stdimtion filter 
products. For complete informadon, ask for our latest Nalgene filterware 

literature. Contact your labware dealer or circle tk reader d c e  rrunvber below. 
Nalge Company, Nalgene Labware Department, BQX 365, Rochester, New York 14602 
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pick d a box ... 
ad*il fill 
itwith the 
exact 
m t d l e d  

HOTPACK UCORPORATION 
10940 DUTTON ROAD, PHILADELPHIA, PA 19154 
215824-1700 or 800-523-3608 

Circle No. 278 on Readers' Sewice Card 

Nir - 1  3 INCUBATORS 
-T----- The largest selection in  

the industry. A model tai- 
lored to every budget, ev- 

- - -- -* ery application. Twenty- 
five C02 incubators 

' 7 alone. Tabletop models. 
Floor models. Under- 
counter models. Room 

lr size models. From "heat 
only" to full-bank digitally- 
controlled incubators 

>t -- with temperature, humid- 
ity, COz and automatic 
decontamination. 

OVENS 

Capacities from 1 to 96 cu 
ft. Mechanical or gravity- 
convected for science and 
industry. From standard 
tem erature ranges to P 538 C. Vacuum ovens. 
Safet ovens. Explosion 
pro07 ovens. Pass-thru - - ovens. All kinds. Custom - C 

hr, r ovens are our specialty. . 

A - WALK-IN ROOMS 
- Environmental test cham- 

+ bers . . . any size,  any 
shape or any simulation. 

1-7 234 standard sizes. Pick 
any combination of tem- 

. . perature, moisture or light 
for research, production 
or quality control. Widest 
choice of control systems. 

HUMIDITY CHAMBERS 

Full range of benchtop 
and floor models. From 5 
to 33 cu ft. For package 
testing,  drug stability, 
environmental test ing,  
adhesive testing and corro- 
sion-resistance. Automatic 
programming, including 
microprocessor control. 

ASK ABOUT OUR 
PWOGRAMMBL E 
MODELS! 
Be plcky Don't 
"box yourself in" 
wlth a llmlted 
selection Send for 
our FREE catalog 
today! 

H O T P A C K  

SCIENCE, VOL. 214 







Circle No. 266 on Readers' Sewice Card 

'Ihlpe k t  Names. 
One Great Companv. 

Lots Ofwt 
d 

Three of the industry's best known product lines - 
Revco, Puffer-Hubbard and Sherer - are now together 
under one banner. 

Which means you can now enjoy the benefits of doing 
business with one manufacturer whose specialty is refriger- 
ated products for science, medicine, research and industry. 

Revco, for over 40 years, has been the leading supplier 
of ULTra-Low@ temperature equipment to medical centers, 
universities, hospitals, blood centers and industries through- 
out the world. 

Puffer-Hubbard, founded in 1898, offers a complete line 
of laboratory refrigerators and freezers, chromatography and 
pharmaceutical refrigerators, explosion-safe refrigerators and 
blood bank refrigerators. 

Sherer incubators, plant growth chambers and con- 
trolled temperature and humidity rooms have proved them- 
selves in thousands of installations. They are easily adapted 
to individual requirements and quickly installed because of 
their design and construction. Sherer - a name synonymous 
with innovative refrigeration since 1852. 

All three product lines are covered by one of the indus- 
try's best developed warranties and maintained by a world- 
wide network of service centers. 

The best of all possible worlds - Revco, Puffer- Hubbard 
and Sherer. 

puffer-bubbard 
Circle No. 267 on Readers' Sewice Card 

Circle No. 268 on Readers' Service Card 

Rheem Manufacturing Company/Scient@c Produc& Division 
A Subsidia y Of City Investing Company 

Aihn Road Rt. 1 Box 275 RFheuille, N NC. 28804 
Telephone 704/658-2711 
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A new generation of microscopes with 
advanced optical engineering and ergonometric design: 

Olympus BH-2 System Series. 

Thls could well be a most significant 
contribution to the science of micros- 
copy and photomicrography. 

The Olympus BH-2. 
Fulfillment of operational, illumi- 

nation and brightness control goals. 
Unsurpassed totally new LB optics 

provide vastly superior Image quality. 
New operational superiority 

improves viewing comfort and offers 
a natural eyepoint position. 

Low position focusing and stage 
movement knobs provide natural 

hand positioning. 
Improved Koehler illumination 

is developed for ultra-low magnifi- 
cations ( l x  to 4x); and standard 
magnifications (2x to 100x). 

Add precision L.E.D. brightness 
controls and a host of accessories 
(phase contrast, Nomarski interfer- 
ence contrast, Hoffman modulation 
contrast, reflected and transmitted 
light fluorescence, polarized light 
and more) and you have today's 
state-of-the-art development 

inviting your examination. 
Contact the Olympus Authorized 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division. 
Olympus Corporation of America. 
4 Nevada Drive. New Hyde Park. 
NY 11042. 
In Canada. W Carsen Go.. Ltd . Ontarlo 

C I 

The Science Company 
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LKB RackBeta liquid scintillation counters 
offer programmable versatility and higher capacity 

at sigmficant savings. 
LKB's traditional excellence in instru- 
mentation is now available in liquid 
scintillation counters. Evaluate the 
LKB RackBeta. Designed with user 
input, its modern modular design 
doubles sample capacity while con- 
serving valuable bench space. 

This versatile instrument programs 
easily to your specific needs. Just type 
your values on the teleprinter and 
the RackBeta will set the parameters 
requested. The RackBeta can also 
interrupt a program without upsetting 
other samples and a clear printout 
records what occurred. 
Mce the capacity. 
Choose from two models. The 

normal vial version (1215 RackBeta) 
takes 300 samples, ten samples to a 
rack. The miniature vial version 

(1216 RackBeta) takes 660 samples, 
fdtteen samples to a rack. That's h e  
the capacity of competitive models- 
all in an instrument that's half the size. 

In addition to providing high count- 
ing efficiency, the RackBeta also offers 
unrivalled reproducibility. Its patented 
spectrum stabilizer calibrates the 
instrument continuously to ensure 
constant, reproducible, efficient count 
results at all times with 60% minimum 
tritium efficiency. 

LKB INSTRUMENTS, INC. 
12221 Parklawn Drive 
Rockville, MD 20852 

I 
I Please have a representative contact me. 

I Please arrange a demonstration in my area. 
I 

My purchase needs are immediate ! 3 months 6 months 1 year 

MiniBeta models for economical 
versatility. 

The two MjniBeta models offer 
most of the features of the RackBeta 
-at very affordable prices. Select the 
version that fits your workload. 

Rethink your options carefully. 
Before you purchase any liquid scin- 
tillation counter, study the LKB 
RackBeta and MiniBeta. They offer 
solid advantages over competitive 
models. 

------------- 1 
5-11-13-81 1 

Name I 
I 

Title I 

Institution 
I 
I 

I 
Please send me more information on I 

city Stat- I I 1215 RackBeta 1211 MiniBeta 

I 1216 RackBeta I212 MiiBaa Z i p - . P h o n e  I 
I I 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - J  
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Now construct oligodeoxynucleotides easily 
and economically using th 
synthesis method 
P-L Biochemicals. 
P-L's reagents help you reduce synthesis 
time and costs with easier, faster synth 
right in your own laboratory. Plus, you 
cleaner reactions, easier purification 
procedures and higher yiel 
P-L has all the reagents yo 
for prompt delivery. 

ality and economy. 

PL biochemicals, inc 
0 3 7  WEST McKINLEY AVENUE MILWAUKEE. W I S  53205 

Toll Free Tel. (800) 558-7110 
In Wis. call collect (414) 347-7442 
Circle No. 250 on Readers' Service Cat 



FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/ora lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is  
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuiti'es available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

r-------- 
Teachers Insurance and 

I Annuity Association of 
I America-College Retirement ' Equitles Fund - I 730 Thlrd Avenue 
I NewYork, N Y 10017 ,p7; t-9 yrj *I xi , 8 \ ., kg\* ~*:47; 
I Please send me full details 
I about TIAA-CREF Suppleme 
; tal Retirement Annultles, the 

flexible tax-deierred annuity plan that oiiers the opportunity to accumu- ; ate funds for additional retrenlent income and the optlon b r  rash i i withdrawal. I 
1 Name I 
1 Address I 
I ,. I 
I 

c1ry 

I State Z i p D a t e  o i  Birth- 
I 
I 

( Nameoi Institution 

Please let us know if you are participating In a TIAA-CREF retirement plan 
I 

at your institution. O YES C1 NO S 1 1 1 3 U I  
I 

Lllllllllll-lllllll--J 
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The study of physiological 

e involving exacting test 
ques. Until recently however, ~icole t  digital oscilloscopes 

can replace your analog Instru- 
mentation and eliminate much of 
the human effort b e e n  the 
experiment and the final result. 

To find out how Nicolet can 
Fig. 2-E34Mdm of selected areafor help you solve your measurement 
detailed analysis (up to X 256) 

I 
problems, simply circle the reader 

ugh and can be viewed live, compared to a service card or call 60&/271-3333. 
reference waveform or stored in Or write, Nicolet Instrument 
both report-ready and computer- Corporation, Oscilloscope 
com~atible formats. Division. 5225 Verona Road, , - 

Madison, W~sconsin 537l1. 

digital oscilloscopes offer a total 
solution to your measurement 
problems. They are extremely 
accurate and easy-to-use. Signals 

comparison. The high resolution 
and expansion capabilities allow 
detailed examination of small 

1 changes as shown in Figure 2. 

Fig. 1-Dtanic response in avian 
&ryc#lic muscle after 15 days 
17 days (B), and 19 days (C) 

I 

Cursor-interactive coordinate 
display eliminates the need to 
estimate amplitude or latency 
values of a waveform feature. 
Stored waveforms can be displayed 
or plotted in XY or YT format, 
transferred to internal disk mem- 
ory for permanent storage or .jbj z 
output to other computing devices 

NOTE: NicoleS 06d- *uld 
'not tX3 d @ r Y W  t o ,  
huM*ts. 

via indusvv standard interfaces.. . ' i ,  



THE FIRST ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
15-17 F E B R U A R Y , ~ ~ ~ ~ ,  LOS ANGELES, CALIFORNIA 

THE BILTMORE HOTEL 
CO-CHAIRMEN 

ZENON STEPLEWSKI HILARY KOPROWSKI 
WISTAR INSTITUTE, PHILADELPHIA, PENNSYLVANIA 

The FIRST CONGRESS ON HYBRIDOMA RESEARCH has been organized by SCHERAGO 
ASSOCIATES, INC. and the Journal, HYBRIDOMA and GENETIC ENGlNEERING NEWS. (Pub- 
lished by Mary Ann Liebert Publishers, Inc.) 

SYMPOSIA AND SPEAKERS 
SYMPOSIUM I: GENES, IDIOTYPES, SYMPOSIUM 111: ANTIGENS OF 
ANTIIDIOTYPES INFECTIOUS AGENTS 
Chairman: Chairman: 
Dr. Joseph M. Davie; Washington University, St. Louis, Dr. Michael B.A. Oldstone; Scripps Clinic and Research 
Missouri, USA Foundation, La Jolla, California, USA 
Speakers: Speakers: 
Dr. Latham Claflin; University of Michigan, Ann Arbor, Dr. Luc Perrin; Hospital Cantonal, Geneva, Switzerland 
Michigan, USA Dr. Walter Gerhard; The Wistar Institute, Philadelphia, 
Dr. Leroy Hood, California Institute of Technology, Pennsylvania, USA 
Pasadena, California, USA Dr. Michael J. Buchmeier; Scripps Clinic and Research 
Dr. Malcolm Gefter; Massachusetts Institute of Technology, Foundation, La Jolla, California, USA 
Boston, Massachusetts, USA Dr. Dwight Lopes; The Wistar Institute, Philadelphia, 
Dr. Brian Clevinger; Washington University, St. Louis, Pennsylvania, USA 
Missouri, USA 
SYMPOSIUM 11: TERMINAL 
DIFFERENTIATION SYMPOSIUM IV: ONCOFETAL ANTIGENS 
Chairman: Chairman: 
Dr. Giovanni Rovera; The Wistar Institute, Philadelphia, Dr. Richard Metzgar; Duke University, Durham, North 
Pennsylvania, USA Carolina, USA 
Speakers: Speakers: 
Dr. J. Thomas August; John Hopkins University, Baltimore, Dr. Richard Metzgar; Duke University, Durham, North 
Maryland, USA Carolina, USA 
Dr. Barbara Knowles, The Wistar Institute, Philadelphia, Dr. Zenon Steplewski, The Viistar Institute, Philadelphia, 
Pennsylvania, USA Pennsylvania, USA 
Dr. Cox Terhorst, Harvard Medical School, Boston, Dr. Barton Haynes; Duke University, Durham, North 
Massachusetts, USA Carolina, USA 
Dr. Melitta Schachner; Universitat Heidelberg, Heldelberg, Dr. Jean-Pierre Mach; Ludwig Institute for Cancer Research, 
Federal German Republic Lausanne, Switzerland 

SYMPOSIUM V: T CELL HYBRIDOMAS, HUMAN HYBRIDOMAS 
Chairman: 
Dr. Fritz Melchers; Basel lnstitute for Immunology, Basel, Switzerland 
Speakers: 
Dr. Henry S. Kaplan; Stanford University, Stanford, Dr. Steven Gillis; University of Washington, Seattle, 
California, USA Washington, USA 
Dr. Carlo Croce; The Wistar Institute, Philadelphia, Dr. Philippa Marrack; University of Colorado, Denver, 
Pennsylvania, USA Colorado, USA 
Dr. Tadamitsu Kishimoto; Qsaka University Hospital, Osaka, Japan 

Scientists interested in presenting poster papers may obtain abstract forms from Zenon Steplewski, Wistar 
Institute, 36th G Spruce, Philadelphia, PA 19104. ............................................ 
Regular Registration: 8275 (includes Banquet and Subscription to  the Journal, HYBRIDOMA sc 

Student Registration: 8175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, 1nc.-Hybridorna. 

Please reserve space($: Registration fee must be included. 
Please send a Registration Application. 
Please send Exhibit Information. 

Name 
Dept. 
Organization 
Street 
City Statelcountry Zip 
Telephone: ( ) 

Return to: Hybridoma, c/o Scherago Associates, Inc. 1515 Broadway, New York, N.Y. 10036 Tel: (212) 730-1050 

738 SCIENCE, VOL. 214 



DYNATECH'S NEW DDP 1000 DIGITAL PUMP 
WITH ONE STEP CALIBRATION. 

ProgrammaMe. , .versatile. . .dependable, That's simple-to-operate, digital programmability, versatlllty 
Dynatech's new digital dispensing p and dependab~lity. Put the DDP 1000 to work for you 
1.000. It's a fully pmgrdmmabie, self- now. Call or write for more ~nformation, 
ahannel peaislktic pumphg systm. 
to. 998.9 ml Can M ~ t w d  
intervals from 1 to 7 se~mds, o 
button or a E&&wjteh. 16 L.E.D. d 
of dwes dC,$j@#m@d, at fiW r#.tRS from 1.8 to 160 
rrrllmin. Oymarkeh's new DQP Wl43 utiikes the takest in 
~di id sW%~ @4@~&5~@nk~. lf @w&&s wP'~li~Md, ye Dynatcrh 15 the Worlds Only M a n r ~ f a c t ~ ~ r e r  01 M~crolr ler-  Producls 
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Can you find the 
ScintiVerse I1 

scintillation cocktail? 

Hint: It's the one that didn't two phase. 
It's also the one that: 

Gives consistently high counting efficiencies for 
aqueous systems. 
Forms a stable milky emulsion with higher 
efficiencies than the same formulation using 
traditional clear ethoxylated alkyl phenols, such as 
Triton-X-100 (test results are on file at our reagent 
development laboratories). And, it maintains this 
homogeneous mixture for up to 2 weeks without 
two phasing - regardless of percent sample. 
Has a safer, higher flash point (1 12OF/44OC) than 
xylene-based or toluene-based cocktails. 
Is specially purified to eliminate contaminants that 
can quench energy, increase background or 
induce chemiluminescence. 

ScintiVerse II is also the one with the large family. The 
Fisher family of reagents and products speciaily 
suited to liquid scintillation counting. For example, 
ScintiVerse Bio-HP - a ready-to-use cocktail that's 
perfect for work with low volume biological fluids. Or 
individual reagents to mix your own cocktails. Plus 
vials, pipets and other scintillation necessities. For a 
free bulletin describing the whole family, circle the 
number below on the Reader Service Card. Or call 
(41 2) 562-8543. 

- 
Circle No. 198 on Readers' Sewice Card 



For 

UD here 

Dial- ~ u t s  more 

Knowledge-and thinking of 
ways to use it-is a scientist's stock 
in trade. But most of the knowledge 
in your field is probably scattered 
throughout the world. How can you 
get your hands on it? 

Use that instant clearinghouse of 
knowledge, Dialog. It's the world's 
largest online information retrieval 
system. It puts more databases, more 
abstracts of articles, more 
references, by far, at your fingertips 
than any other system. 

What just happened in your field? 
Dialog tells you. What happened 10 
years ago? Dialog tells you. And it 
tells you inexpensively. A search 
can cost as little as $5. You can 
search Dialog from terminals in your 
office, or your librarian probably 
already uses Dialog. 

Write Lockheed Information 
Systems, Dept. 52-BOSM, 3460 
Hillview Avenue, Palo Alto, CA 
94304. In the U.S. call toll-free 
(800) 227-1927 or (800) 227-1960. 
In California, (800) 982-5838. 

Circle No. 17 on Readers' Service Card 

LETTERS 

Newton and Mercury Poisoning 

Tongue-in-cheek articles such as "Sir 
Isaac Newton: Mad as a hatter" (News 
and Comment, 18 Sept., p. 1341) are fun 
to write and fun to read. But caveat 
lector. Such articles are not to be taken 
seriously. Granted Newton carelessly 
exposed himself to a variety.of potential- 
ly harmful chemicals, including mercury. 
Granted that at one time hatters suffered 
from occupational mercurialism in which 
erethism was a frequent manifestation. (I 
have seen many such.) But the most 
common sign of chronic poisoning from 
inorganic mercury is an intention tremor. 
In fact, this tremor is a sine qua non in 
diagnosing chronic poisoning. Jerky 
handwriting is routinely used as a means 
for eliciting this finding. I suggest that an 
examination of samples of Newton's 
handwriting before, during, and after his 
"episode" would provide more reliable 
evidence for or against mercury poison- 
ing than does analysis of a hair. No 
mention of tremor is made in William J. 
Broad's article, although other symp- 
toms are listed. 

More distressing is the reappearance 
of the notion that the Mad Hatter was a 
victim of mercury poisoning. Alice's 
Mad Hatter has been identified as one 
Theophilus Carter, an eccentric and er- 
ratic furniture dealer in Oxford who 
earned his sobriquet from never appear- 
ing in public without wearing an outland- 
ish top hat (I). The expression "mad as a 
hatter" is most likely a cockney conup- 
tion of "mad as an adder," common in 
the mid-19th century. 

Broad, in his article, mentions "New- 
ton folklore." I see nothing wrong with 
folklore as long as it is recognized for 
what it is and it does not masquerade as 
fact or science. 

LEONARD J. GOLDWATER 
Department of Community and Family 
Medicine, Duke University Medical 
Center, Durham, North Carolina 27710 
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Cost of Research 

The "prospects for research libraries" 
(Editorial, 14 Aug., p. 715) are indeed 
grim. However, the answer does not 
seem to be in interlibrary loans and com- 
puter technology. What we lack is ag- 
gressive management of information by 
both librarians and researchers. 

Librarians must be aggressive in writ- 
ing treaties of cooperation. Without a 
national library for direction the heads of 
our libraries should fill the vacuum. We 
need more agreements on who is going to 
collect which subject areas; the treaties 
must include arrangements for efficient 
delivery. Perhaps some innovative 
agreements with area business libraries 
would help the funding. 

Researchers, who benefit from the in- 
formation, also must be aggressive. We 
need strong critiques of the new (and 
old) journals coming out. Which editorial 
boards are doing their work (or, at least, 
which are capable of doing their work)? 
As it is now, anything published must be 
bought. Yet, everything cannot be good. 
Professional societies could help in this 
analysis of quality, and editors them- 
selves could give us direction. 

Computer technology will help in the 
management of information, but only if 
we actively decide what needs to be 
done. 

JULIAN W. GREEN 
Geological Sciences Library, 
Harvard University, 
Cambridge, Massachusetts 02138 

George Black's editorial accurately 
describes the problems research libraries 
face-maintaining subscriptions to an 
adequate number of journals, purchasing 
new books, and maintaining their pres- 
ent inventories in a time of rising costs 
and shrinking budgets. His proposed so- 
lutions, increasing interlibrary loans and 
cooperative stocking, are clearly neces- 
sary for the continued operation of our 
library system. . . . While I do not sug- 
gest that inadequate libraries are the 
cause of all our ills, I feel they may be a 
place to do something about our decline. 
Printing technology is inadequate for the 
huge amount of information necessary in 
today's technological society and is rap- 
idly becoming too expensive. Something 
better is needed and fortunately is avail- 
able in computer and telecommunica- 
tions technology. 

Implementing a nationwide electronic 
library system is a very large challenge 
for a variety of reasons, notably the lack 
of standards and direction; but most of 
the hardware is available. The software 
required would probably take several 
man-centuries to write, to say nothing of 
its cost. (New and current material can 
easily be entered, but I shudder when I 
think of the job of getting all previously 
published material on the system.) It is in 
everyone's best interest to start planning 
now for such an electronic library. 

VICTOR A. LUPIDI 
Control Data Corporation, 
Philadelphia, Pennsylvania 19103 



. . . Black, in his reporting of statistics 
from the Association of Research Librar- 
ies (ARL), compares median figures for 
volumes added and expenditures for 
1969-1970 to figures for 1979-1980. In 
1969-1970 there were 76 university li- 
brary members in ARL; by 1979-1980, 
33 more university libraries had been 
added to the membership. Because the 
largest university libraries were already 
members in 1970, the 33 new members 
tended to be smallei, "developing" re- 
search collections. This had an effect on 
the median figures for the overall 
membership. 

A 10-year analysis (I) of only those 
libraries that were members of ARL in 
both 1%9-1970 and 1979-1980 indicates 
that expenditures for materials increased 
by 91 percent, while the number of vol- 
umes added decreased by 22.5 percelit. 
Although the precise figures differ from 
Black's, the general trend is as he 
describes. 

CAROL A. MANDEL 
Association of Research Libraries, 
1527 New Hampshire Avenue, NW, 
Washington, D.C. 20036 

1. C. A. Mandel, ARL Statistics (Association of 
Research Libraries, Washington, D.C., 1980). 

Future Planetary Missions 

The Research News article "To the 
planets, cheaply" by M. Mitchell Wal- 
drop (18 Sept., p. 1350) gives a mislead- 
ing impression of finality to the reader 
and to the planetology community in 
particular. The six recommendations 
presented to the administrator of the 
National Aeronautics and Space Admin- 
istration (NASA) by the Solar System 
Exploration Committee (SSEC) were 
strictly stopgap, addressing only imme- 
diate issues. These included emphasizing 
the high scientific priority of the Galileo 
mission to Jupiter and of the Venus 
Orbiting Imaging Radar mission; endors- 
ing the Halley Intercept Mission as a 
budget add-on, not at the expense of an 
approved program; expressing concern 
over the cancellation of the U.S. Solar 
Polar spacecraft; examining the immedi- 
ate and ongoing dependence of the plan- 
etary exploration program on the avail- 
ability of a high-energy upper stage for 
the space shuttle (for example, Centaur); 
maintaining the readiness of low-thrust 
(for example, solar electric) propulsion 
technology; and strengthening interna- 
tional cooperation and commitments in 
general, with special attention to those 
with the Soviet Union. 

Physiological 
Recordel 

Whether you need a single-channpl recorder :o intlividuallv m... ~ a s u r e  a 
varietv of physioiogical variables o r  a dual-channel unit which can also 
record the interaction 3f two parameters, a Gilson y!-tabIe recorder is 
right for you. You can recclrrl EGG, EEG. EMG, r ~ s p i , - ~ t i o n ,  bloor! pres- 
sure, pulse and any phenomena measured with a oalvanomctric chan- 
nel. Both recorders can Se modifi?d for connection ro the Gilson mH 
recorder for master-slavn operatlor) in teaching laboratories. The ICT-1 H 
and ICT-2H fezture hsated stylus, rectilinear recordi ip: event rnxker ;  
two-speed chart drivs (2.5 and 2 5  mm:sl:  and 50-mm stylus deflcc- 
t ion per recording channel. Ten-speed units ars also available. Call or 
write Gilson for more information. 

Gilson Medical 
Electronics. Inc. 

Cirde No. 29 on Readers' Service Card 
743 



MADE SIMPLE 

Take control over form 
and content. 
You choose the colors and/or 
shaded patterns as you wish. 
Use or modify a wide range of 
automatic "artistic" decisions 
too: label placement, margins, 
legends and scaling, for 
example. 

Now the world's leading pro- 
ducer of computer software 
for data analysis-SPSS" Inc. 
-and the world's leading 
producer of graphics software 
-ISSCO@-have developed 
the most useful graphics 
package you can find-at any 
price. It's SPSS Graphics: the 
state of the art in versatility, 
range of options, simplicity, 
and "artistry". 

bar charts and/or line graphs) 
on a single page, in any order. 

Other SPSS Graphics fea- 
tures: simple orfancy displays; 
pie charts with "exploded" 
segments; bar charts with 
bars that extend above and 
belowa given point; line 
graphs with color and/or pat- 
tern shading between the 
lines; automatically generated 
summary statistics; directly 
generated graphs of statistical 
functions; and complete use 
of SPSS data management 
facilities. 

And, as you'd expect, 
SPSS Graphics was developed 

with the user in mind. It'sa re- 
search and management tool 
that's easy to use, easy to 
learn, highly sophisticated, 
flexible, portable, and eco- 
nomical. With SPSS Graphics, 
you can have complete data 
summary and display facilities 
for less than you'd pay for a 
report writer alone! 

To appreciate the sim- 
plicity and elegance of SPSS 
Graphics, call or write: 
Marketing Department Sll./8l 
SPSS, lnc. 
444 N. Michigan Avenue 
Chicago, IL 6061 1 
312/329-2400 

See for yourself why SPSS 
Graphics is another reason to 
choose SPSS-the largest sell- 
ing data analysis system in the 
world! 

Exclusive interactive 
preview capability. 
Produce hundreds of graphs- 
preview them on a graphics 
terminal-decide which to use 
-and have graphs drawn on a 
hard copy device--allin one 
step! You may combine inde- 
pendent graphs (pie charts, 

Management graphics in 
one easy step. 
Backed by the power and 
simplicity of the SPSS Data 
Analysis System, SPSS 
Graphics allows you to oper- 
ate directly from large 
amounts of data to produce 
elegant graphs and charts. 
There's no need to involve data 
processing people. You do it 
yourself: data inlgraphics out! 

inc. 
- - 

Currently operational or soon to be operational on: ISM 360,370,4300, OS, CMSfDEC Systems 10.20. VAXfPrime 400-750fUnivac 1100fOther SPSS 
conversions will be available. Contact SPSS, Inc. for more information. 

@ 1981 SPSS. Inc. 
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1u 
performance F-5 tactical fghters 
are the most widely deployed 
fighter aircraft in the free world. 

-r refined version of the F-5, the 
5G "TigersharK will be 
!livered in 1983. 

A pair of Harris 800 
~mputers, in concert with 

cwelve other Harris computers, 
are playing a key role in the 
development of this aircraft by 
driving Nofthrop's two  
dwekyment simulators, as well 

I as being used for interactive 
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R & D at Bell Laboratories 
Bell Laboratories is esteemed for its innovative excellence, creativity, 

and enlightened policies with respect to basic research. Other companies 
have been notably innovative and some have contributed to the advance- 
ment of science. But, i'n general, sponsorship of basic research by industry 
has left much to be desired. Some major research-oriented companies give 
freedom to a small fraction of their staff and are willing to forgo short-term 
benefits from them. Virtually all companies place heavy emphasis on 
obtaining proprietary advantages through the work of their scientists. This 
is, of course, expectable. But it can be carried too far. Emphasis on 
proprietary advantage creates an atmosphere of secrecy. Even after patents 
have been obtained, scientists often do not publish results of basic research. 
Few managements encourage publication. In this respect, Bell Laboratories 
is exemplary. Last year, its members published about 2300 papers, most of 
them in peer-reviewed journals. That seven of its scientists have received 
the Nobel Prize attests to  the level of excellence of work at the laboratories. 
Research there has created new fields of science, such as  radio astronomy. 
Its work in basic physics and related materials sciences has led research 
throughout the world. The discovery of the transistor led to a great 
expansion of solid state electronics that is the basis of modern communica- 
tions and a host of consumer products as  well as  computers. 

Bell Laboratories is the focus for research and development in the Bell 
System, which includes Western Electric, a manufacturing arm, and most of 
the major telephone companies of this country. At the beginning of 1981, 
Bell Laboratories employed 12,000 scientists and engineers of whom about 
3000 were Ph.D.'s. As is common with companies carrying on R&D work, 
about 90 percent of the effort is devoted to development. 

Good industrial laboratories have some advantages over academic institu- 
tions. For  example, they tend to be better equipped and they are more 
effective in conducting interdisciplinary research. Another advantage is the 
ease with which results of basic research are conveyed to those who can use 
them in development and, conversely, the ease with which engineers can 
communicate their needs to scientists. 

In the course of numerous visits to  Bell Laboratories, I have noted many 
instances of good interaction between scientists and engineers. An impor- 
tant ingredient in channeling basic research toward useful objectives is a 
clearly stated mission. At Bell Laboratories everyone understands that the 
mission is to  provide new telecommunications technology. This includes 
equipment designs, the engineering and planning of a telecommunications 
network, and the technology for its operation and maintenance. It is the 
function of research to support this mission. Within this framework, the 
latitude for individual scientists is remarkably broad. Research is for the 
most part concerned with the creation of new knowledge that will lead to 
technological development over the long term. 

In the effort to attain excellence in research at Bell Laboratories, 
management has at least two objectives. One is the obvious wish to create 
an in-house capability for leadership. The second is to provide a good 
interface with research that is being conducted elsewhere. By very active 
participation in scientific meetings and by publishing, Bell scientists become 
well known throughout the world and are sought out for informal conversa- 
tions. In addition, outside scientists exchange much information during 
visits to Bell Laboratories. By contrast, many companies maintain such a 
tight policy with respect to release of information that their employees are 
not particularly welcomed by other scientists. 

Spokesmen for the Reagan Administration have held out the hope that 
with tax breaks, companies might be inclined to support more basic 
research. However, most companies d o  not seem to know how to create 
conditions under which research can flourish and at  the same time be useful. 
They cannot be expected to  attempt a slavish imitation of Bell Laboratories, 
but they could learn lessons t h e r e . - P ~ ~ ~ ~ p  H .  ABELSON 






